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Real Numbers

Multiple Choice Questions

. (a)

3. (b)

4. (d)

Here, a = Dividend, b = Divisor, q =
Quotient and r = Remainder

Using Euclid's Division Lemma,

HCF = 13.

The largest number which divides 70
and 125 leaving remainders 5 and 8
respectively is |3.

a=bg+r, 0<r<b
a=3q+r
Here b =3;
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SECTION-A

So, possible values of r = 0, I, 2.

l.
2.

0<r<3.
LCM of 23 and 33 = 23 x 33

GivenA =2n+ 13 and B=n + 7 and
since n is a natural number A > B. Since
A/B is not an integer we can conclude

that A and B cannot have any integer in
common.Therefore HCF of Aand B is I.

Prime factorization of 102 =2 x 3 x |7

Prime factorization of 85 = 5 x |7 =
2+3)x17

Two numbers are: 5.

and (2) 2x17=34. 6.

(1) 3x17=5I
Numbers are 51 and 34.

Since 5 and 8 are remainders, So we
subtract these remainders from 70 and

125 respectively. 7.
We get;
(i) 70-5=65 (i) 125-8=117

Now, taking HCF of 65 and | 17;
117 = 65 x| +52
65 =52x1+13
52 = 13x4+0

Here, a is a dividend.

13233343563715 is a composite number as it
is also divisible by 5 besides | and the number
itself.

Dividend = Divisor x Quotient + Remainder
=53 x 34+ 2|
= 1823

y=5%x13=65

x =3 % 195=585

HCF (k, 2k, 3k, 4k, 5k) = k

Smallest composite number = 4
Smallest prime number =2
HCF (2,4) =2

"= (2 x 3)

We know that a number ends with digit 0 only
if it has both 2 and 5 as factors. As 6" does not
have 5 as a prime factor, so, 6" does not end
with digit 0.

8. LCM (p,q) = LCM (ab,a%) = a%
9. HCF (a,b) =

HCF (x%y?, xy?)

xy?



axb 7. Let x and x + | be two consecutive positive

0. LCM (a,b) = ——— .
(a.b) HCF(a,b) integers.
_ 1800 _ | If x is even,x + | is odd, so,x (x + I) is even
o2 >0 If x is odd, x + | is even, so,x (x + |) is even.
SECTION-B Therefore, the product of two consecutive

positive integers is always divisible by 2.

I'l. Using Euclid's Division lemma, 18, 3 x5 x [3 46 +23

a=4q+r, 0<r<4
=23 x(3x5%x[13x2+])
r=20, a=4q
_ _ So, 23 is a factor of 3 x |5 x |3 x 46 + 23
r=1, a=4q+ | . .
besides | and the number itself.
r=2, a=4q+?2
Therefore,3 x 5 x |3 x 46 + 23 is a composite
r=3, a=4q+3 number.

Hence, every positive integer can not be of

form 4q + 2, it can also be of the form 4q, 4q 9. As least prime factor of a is 3, a is an odd

number (because if a is even then it's least

+ 1 or4q+3. ) -
prime factor must be 2). Also, as least prime
[2. Using Euclid's Algorithm, factor of b is 5, b is an odd number.
240=228% | + 12 Therefore, a + b is even such that it's least

228=12%x 19+ 0 prime factor is 2.

20. No, two numbers can not have |5 as their

Here, remainder = 0, Divisor = 12
HCF and 175 as their LCM because |5 is not

So, HCF (240, 228) = 12 a factor of 175.
253x 440 (HCF of two numbers is always the factor of
13. LCM (253,440) = .
3 CM(253.440) = Tr (253,440) their LCM)
253 x 440

LCM (253, 440)
So, R = 440

14. 3% 12x 0] + 4
=4x(3x3x[0]+1)

T =253 xR SECTION-C

21. Using Euclid's Division lemma.
a=6q+r; 0<r<é6
r=0, a=6q=2(3q),even

So, 4 is also a factor of 3 x |2 x |0l + 4
, a=6g+1=2(3q)+I|,odd

besides | and the number itself.

r=

2, a=6q+2=2(3q+1),even
3, a=6q+3=2(3q+ 1)+ I,odd
4, a=6gq+4=2(3q+2),even
5 a=6q+5=2(3q+2)+ [,odd

So,3x 12 x 10l + 4 is a composite number.

r
15. 1200 = \2* x3x 5% = 22 x 5.3 )
r
r

So,square root of product is a rational number
if we multiply 1200 by 3 such that

1200 %3 = /2% x32 x52 = 60 So, any positive even integer can be written in
the form of 6q,6q + 2 or 6q + 4.

I6. The least number that is divisible by all the o _
numbers from | to 10is basically equal toLCM ~ 22. VVe know that any positive odd integer (say 2)
(1,2,3,4,.., 10) = 2520 is of form4q+ | or4q + 3
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23.

24.

Case |

a=4q+ |

a’=(4q+ 1)*=16q*+1+8q=8(2q*+q) + |
=8m + |

Case 2

(m=2q*+q)

a =4q+3
a?=(4q+3)?=16q*+ 9 + 24q
=8(2q*+3q+ 1)+ 1
=8m + | (m=2q*+3q+1)

so, square of an odd positive integer is of form
8m + I.

First, find HCF (180, 252)

252 = 180 x | +72
180 = 72 x 2 + 36
72 = 36 x2+0

Remainder = 0, Divisor = 36, So, HCF = 36
Now, find HCF (36, 324)
324 =36 x9+0
So, HCF (36,324) = 36
HCF (180, 252,324) = 36

Using Euclid's Division lemma,

a=5q+r; 0<r<5
r=0, a=5q a’=25¢>’=5m (m=5q
r=1, a=5q+ |, a’?=25q*+ | + I0q
=5(5q*+2q) + |
=5m+ | (m=5q®+ 2q)
r=2, a=5q+2, a’=25q*+4+20q
= 5 (5q7 + 4q) + 4
= 5m +4 (m = 5q + 4q)
r=3, a=5q+3, a’=25q*+ 9+ 30q
=5(5q*+6q+1)+4
=5m+4 (m=5q>+6q+1)
r=4, a=5q+4, a’=25q*+ 16+ 40q

25.

26.

27.

28.

=5(5q*+8q+3)+ 1|
=5m+ 1 (m=5q*+8q+3)

So, square of positive integer cannot be of
form 5m + 2 or 5m + 3.

Minimum distance each should walk so that
each can cover the same distance.

= LCM (40, 42, 45) 2|40, 42, 45

= 2520 cm 2120, 21, 45
2|10, 21, 45
315 21, 45
315 7, 15
515 7, 5
711, 7, |

[

7x19x11+1I

=1 @7x19%x1+1)

So, I'l is also a factor of 7 x 19 x || + ||

besides | and number itself.
So,7x 19 x Il + I1)is a composite number.

7Xx6x4x3x2x|+3=3(7Tx6x4x2
x| +1)

So,3 isalsoafactorof 7% 6 x4 x 3 x2 x|
+ 3 besides | and number itself.

So,7x6x4x3x2x]|+3isacomposite
number.

Here, we have to find LCM (12, 15, 18) which
indicates after how long they all again toll
together.

2|12, 15, 18
LCM (12, 15, 18)
— 180 2|6, I5 9
So, three bells 313 159
will toll together 311, 5 3
jclfter 180 minutes 51 5 |
i.e. 3 hours.
Using Euclid's Lo
division
algorithm,
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1170 = 650 x | + 520 SECTION-D

650 = 520 x | + 130 31. Using Euclid's Division Algorithm, we get

520 = 130x4+0 256 = 36 x7 + 4
So,HCF (650, 1170) = 130 -

36 =4x9+0

Therefore, the largest number which divides

650 and 1170 exactly is 130. Here,  remainder =0, divisor =4

So, HCEF (256,36) = 4
29. Consider — VL 02 N 2 | 256. 36
) = ow, ,
3+2\2 3+2V2 3-2\2 —
2 (128,18
3-242 3-2\2 _ D
= _ = =3-2\2 2| 64, 9
32 _ (2\/5) I ’
232, 9
Let if possible 3 — 2\/5 is rational 2| 16, 9
3-242 =E, p and q are integers and q#0 i 8 9
I q\/— 214, 9
~13_P = —
2( qJ ? 202, 9
311, 9
Here,l 3-P | is rational but \/E isirrational —
2 q 3(1, 3
which is not possible. ] I I

So, we get a contradiction.

Therefore, 3 — 2\/5 is irrational .
I

Now, LCM (256, 36) = 28 x 32 = 2304
HCF x LCM =4 x 2304

ie. is irrational. =9216
3+242
Product of numbers = 256 x 36
30. Using Euclid's division lemma, = 9216
117 = 65x1+52 So, HCF x LCM = Product of numbers
65 =52x1+13 32. We know that every positive even integer is
52 = |I3x4+0 of form 2q and every positive odd integer is of
Here, remainder =0, divisor = I3 form 2q + 1.
So, HCF (117,65) = 13 Case | n = 2q
To find : m,n Consider  n’-n = 4q*-29=2(29’-q)
13 = 65-52(I) “. n*—nis divisible by 2
= 65— (117-65 (1)) Case 2 n=2q+I
= 652) + 117(-1) Consider n—n=(2q+ 1)’ -(2q+ 1)
= 65m+ [17n =4q*+ | +4q—2q- |
So, m=2, n=-| = 49>+ 4q - 2q
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33.

34.

2 (29’ +2q-q)
2 (29’ + q)
n? —n is divisible by 2.

From Case |, Case 2, we get n* — n is divisible
by 2 for every positive integer n.

According to Euclid's Division lemma,

a=3q+rn, 0<r<3
For r=0
a=3q=>a’ = 27¢°=2a’=9 (39’
=9m (m = 3q°)
Forr =1

a=3q+ |1 =>a =27+ 1 +27q*+9q

9(3q’ +3q*+q) + |

Im+ 1 (m=3q¢*+3q*+2)

Forr=2

a=3q+2=2a’ = 27q®+ 8 + 54q* + 36q
9(3q° +6q” +4q) + 8

9m + 8 (m = 3q’ + 6q*
+ 4q)

Therefore, cube of any positive integer is of
form 9m,9m + | or 9m + 8 for some integer m.

(a) Greatest possible length of each plank
= HCF (42, 49, 56)
=HCF(2x3x7,7,22x7)
=7
So, greatest possible

length of each plank is
7m.

(b) HCF (182, 169)
= HCF (2 x 7 x 13, 13?)
=13

2 |182

s mm— 13169
7 |91

_ 13113
13113 B

35.

36.

In order to find the number of fruits to be
put in each basket in order to have minimum
number of baskets, we will find HCF (990,
945)

990 = 2x 32 x5 x ||
945 = 33 x 5x 7
HCF (990, 945) = 32 x 5 = 45

Therefore, 45 fruits should be put in each
basket.

990
Number of baskets containing apples = 5
=122
945
Number of baskets containing oranges = 5

=2
So, total number of baskets =22 + 21
= 43.

Let the three consecutive positive integers be
n,n+ | and n +2.

If number is divided by 3, remainder can be 0,
lor2ien=3qg+r0<r<3

lfr=0, n=3q divisible by 3
ifr=1, n+2 =3q+1+2
=3q+3

3 (q + |) divisible by 3

lfr =2,n+1=3q+2+1=3(q+ |)divisible
by 3

So, one of numbers n,n + |,and n + 2 must be
divisible by 3 i.e.n (n + |) (n + 2) is divisible
by 3

Now, if a number is divided by 2, remainder is
Oor |

ie. n=2q+r; 0<r<2
Ifr=1
=2 (q+ |) divisible by 2

fr=2n+2=2q+2+2=2q+4

=2 (q + 2) divisible by 2.

n+tl=2q+1+1=2q+2
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So,one of n,n + | or n + 2 is divisible by 2 i.e.

n(n+ 1) (n+2)is divisible by 2.

Since,n (n + 1) (n + 2) is divisible by 2 and 3
implies n (n + 1) (n + 2) is divisible by 6.

37. @ 2| 420 2 | 180 2 | 378
2 |210 2 |90 3 (189
51105 3|45 3|63
3 |21 3|15 3|21
717 515 717

| | |

So, HCF (420, 180, 378)
= HCF(22x3x5x7, 22x32x5

22yl 378, 180, 420
LCM (378, 180,420) 2 | 189,90, 210
=2xPx5x7 3| 189,45, 105
= 3780 3|63 15, 35

3[21, 5 35

5|7, 5 35
Now HCFxLCM 7|7, 1, 7
=6x3780=22680 | I, I, |

Product of humbers = 378 x 180 x 420
= 28576800
So, HCF x LCM # Product of nhumbers.

(b) Let if possible 2\/5 is rational.

2\/5 = i, p and q are
integers,q# 0
= N2 =2
2q
Here,% is rational but \/E is irrational.
So, we get a contradiction.

2\/5 is irrational.

38. (a) Let if possible % is rational.
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& = L; p and q are
5 integers,q # 0
5p
B3 = —

2q

5
Here,z—z is rational but \/5 is irrational which

is not possible, so we get a contradiction.

213

Z =~ isirrational.
5

(b) 3 rational numbers between |.12 and
[.13 are |.1210, L1211, 1.1213.

3 irrational numbers between |.12 and
I.13are 1.121121112111...,1.1221222...,
1.123123312333...

‘ ”‘.I.I":.Iiiﬁi

SECTION-A

Here, denominator = 22+ 57« 72, As
denominator is not of the form 2™ x 57,
so, the given rational number has a non-
terminating repeating decimal expansion.

245 +2720 _6\/5+44/5 105 _
245 25 25
which is rational.
HCF (a,b) *x LCM (a,b) =a x b
I5%x LCM = 45 x |05

3
45 %105

LCM = “—— =315
)5

5

Decimal expansion will terminate after 4
places of decimal.

HCF x LCM = 100 x 170 = 17000.
Here, denominator = 1500 =22 x 3 x 53

As denominator is not of the form 2™ x 5"
so, it has non-terminating repeating decimal
expansion.

HCF (a,b) *x LCM (a,b) =a x b
9 %360 = ax45



9x360
45 2
72 = a
8 ! =0.0112
© 625
o 95,15_95+I50 245 _ .
40 4 40

0. Decimal expansion will terminate after 5
places of decimal.

SECTION-B
0.375

83

-0

30
—24

60
-56

40
—40

0

3 =0.375
8 - .

12. Let if possible 5\/8 is rational.

5\/2 = L; p, q are integers,
q#0

\/g=P

5q

Here,5i is rational but JZ is irrational which
q

is not possible. So, we get a contradiction i.e.

5 \/Z is irrational.

13. Letx=14l.. .. 0)
x X 100 = 1.41 x 100
100x = 141.41 .. (ii)
On subtracting (i) from (ii), we get
99x = 140
140
X 99

Maximum capacity = HCF (850, 680)

HCF (2 x52x 17,23 x5 x |7)
2x5x |7

170 /.

@ DR (D) (=]

=ED+HM+ED+ED

=2
-5 5 |
b) (2)7 =2"3 =2°=;
=L
13 13 32
64 2

Here, Denominator = 26 = 26 x 5°

i.e. of form 2™ X 5" so, it has
decimal expansion.

terminating

Here, highest power in 2¢ x 50 is 6, so it's
decimal expansion has 6 decimal places.

Using Euclid's Algorithm.
4052 = 420 x 9 + 272

420 = 272 x | + 148
272 = 148 x | + 124
148 = 124 x | + 24
124 = 24 x5+4
24 =4x6+0
Here remainder = 0, Divisor = 4
So, HCF (4052,420) = 4

3
Let if possible —= is rational
J5

P
— = —, p,qareintegers,qz=0
\/E q P, q g q

3
Here,?cI is rational but \/E is irrational which

is not possible, so we get a contradiction.

3
—— is irrational.
NG
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19. Using Euclid's Division Algorithm,
180 = 144 x | + 36
144 = 36 x4+ 0
Here, remainder =0, divisor = 36
So, HCEF (144, 180) = 36
We can write
36 = 180— 144 (I)
= 36
=39-3
=13(3)-3
=13m-3

m=3

20. 9= (3 x 3)

Since, prime factorization does not contain 2
and 5, so, it cannot end with digit 0.

SECTION-C

21. Let if possible \/5 + \/E is rational number.

N

P
—, p and q are
integers and q # 0

Y
IR
1 ]
o /“l;\_o!'o
S &

q
3 = q—z+5—%\/§
E\f = Z—z+2
9

&

Here,i —+2 s rational but \/g is
2p q

irrational, which is not possible.
Therefore, \/3 + /5 is irrational number.
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22. Let if possible 2x/§ + \/7 is rational number.
)

243 +7 = o

3 P, q are integers,q # 0
J1=2

—_2\3
q

On squaring both sides, we get

2
7 = p—2+l2— 4—P\/§
q

q
2
ﬁﬁ:P—z-kS
q q X
\/gzip—2+5
4P q

2
p—2+5 is rational but \/5 is
q
irrational which is not possible. So, we get a
contradiction

q
Here, —-
ere 4p

2«/5 + \/7 is irrational number.

2 2
(57 p3-47) = (5] )
=12-7
= 5 which is rational number.
23. 5x7x |3 x17+289=17(5%x7x 13 x|
+17)

Here, |7 is also a factorof 5x7 x |3 x |7
+ 289 besides | and number itself. So, it is a
composite number.

Also, 7% 11 x 13 % |5+225=15(7 % || x
13 x | + 15)

Here, |5 is alsoafactorof 7 x || x |3 % |5+
225 besides | and number itself. So, it is also
a composite number.

24. LCM (20,30,40) =120 2 | 20, 30, 40
So, all the three bells 2 |10, I5 20
AR Y PR
i.e.2 hours. 315 15 5

515 5 5
L1, |




25.

26.

27.

28.

Using Euclid's Division algorithm.

2058 = 378 x 5 + (68
378 = 168 x 2 + 42
168 = 42 x 4+ 0

Here, remainder = 0, divisor = 42
So, HCF (2058,378) = 42

Therefore, the largest number which divides
2058 and 378 is their HCF (i.e. 42).

Let HCF = x
LCM = 14x
LCM + HCF = 600
14x + x = 600

I5x = 600 = x =40
We know that HCF (a,b) X LCM (a,b) =a x b
40 x |4 x 40 = a x 280

. = 40 x14 x40
280

= 80
Using Euclid's division lemma,
a=4q+nr 0<r<4
r=0, a=4q = 2 (2q) even
r=1, a=4q+1| =2(2q) + | odd
r=2, a=4q+2 =2(2q+ 1) even
r=3, a=4q+3 =2(2q+ 1)+ 1| odd

So, any positive odd integer is of form 4q + |
or 4q + 3.

Let if possible 7 — 2\/§ is rational number.

7 - Zx/_ = %, p and q are integers and q # 0

23

P
q

! p
2 q
Here, %(7 - Ej is rational but \/5 isirrational
q

3

which is not possible.

So, we get a contradiction

7 — 2\/3 is irrational number.

SECTION-D

|
29. (a) Let if possible —= is rational humber.
() P \/E
|

N3
N

P

q . e
Here, F is rational but \/E is irrational

P
= —, pand qare
T integers,q # 0

which is not possible. So, we get a
contraction.

I
T is irrational number.

(b) Let if possible 7\/5 is rational number.

75

P
—,p and q are
integers,q # 0

P
Vs

p
Here,—c| is rational but /5 is irrational

which is not possible. So, we get a
contraction.

7.5 is irrational number.

30. Using Euclid's division algorithm
237 =81 x2+75

8l =75x1+6
75 =6x12+3
6 =3x2+0
So, HCF (237,81)=3
Consider 3 =75-6(12)
=8l -6)-6(12)
=81 -13(6)
=81 -13(81-75)
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=81 — 13 (81) +13 (75)
= 81— 13(81)+13 (237 - 162)

=81 —81(13) + 13 (237
-81(2))

=8I (I —13-26) +237 (13)
= 81 (-38) + 237 (13)
= 8Ix+237y
x =-38,y=13
31. HCF (96, 240, 336)
HCF (2° x 3,2*x 3 x 5,2* x 3 x 7)
24 %3
48

where

So, number of stacks of English books = 4_8

=2

240

Number of stacks of Hindi books = 4_8 =5

Number of stacks of Mathematics books
336

=K=
32. (a) 5 rational numbers between |.l and |.2
are I.11,1.12,1.13,1.14, 115

5 irrational numbers are between |I.1
and 1.2 are

LOI20120 0021000, L 210122111222..,
1.131331333..,,1.141441444...,
[.151551555...

(b) HCF (70 — 5, 125 — 8)

HCF (65, 117)
HCF (5 x 13,32 x 13)
=13

33. Let if possible \/5 is rational number.
B = P

q ,

HCF (p,q) = |

943 =p

ADDITIONAY py P HEMATICS - 10

p and q are integers q # 0,

2 = 2

3¢ =p

3 divides p? = 3 divides p
p = 3c

2 =

p> = 9c? = 3q? = 9¢?

q? = 3¢
= 3 divides q> = 3 divides q

So, p and q have atleast 3 in common which is
a contradiction to the fact that HCF (p,q) = |

So, our supposition was wrong,
/3 is irrational number.

34. According to Euclid's division lemma, for any
positive integer n, we have

n=bq+r0<r<b
Take b =5
n=5q+r0<r<5
Forr=20
n = 5q, divisible by 5
n + 4 = 5q + 4, not divisible by 5
n + 8 = 5q + 8, not divisible by 5
n+ 12 =5q + 12, not divisible by 5
n+ 16 =5q + |6, not divisible by 5
So, for r = 0, only n is divisible by 5
For r=1
n = 5q + |, not divisible by 5
n+4=5q+ 1| +4
=5q+5
=5 (q+ I),divisible by 5
n+8=5q+ 1| +8
=5q + 9, not divisible by 5
n+12=5q+1+12
=5q + 13, not divisible by 5



n+16

So, for r

For r

n+4

n+8

n+12
n+ 16
So, for r

For r

n+4
n+8

n+12

n+16
So, for r

For r

n+4
n+8
n+12

n+16

So, for r

From I,2,3,4 Itis clear that,one and only one
outof n,n+4,n+ 12,n + 6 is divisible by 5.

5q+ 1+ 16

5gq + 17, not divisible by 5.
I, only n + 4 is divisible by 5
2,

5q + 2, not divisible by 5

5q + 6, not divisible by 5
5q+ 10

5 (q + 2), divisible by 5

5q + 14, not divisible by 5
5q + 18, not divisible by 5
2, only n + 8 is divisible by 5
3

5q + 3, not divisible by 5

5q + 7, not divisible by 5

5q + I I, not divisible by 5
5q+ I5

5 (q + 3), divisible by 5

5gq + 19, not divisible by 5.

3,only n + 12 is divisible by 5.

4

5q + 4, not divisible by 5
5q + 8, not divisible by 5
5gq + 12, not divisible by 5
5q + 16, not divisible by 5
59 +20

5 (q + 4), divisible by 5

4,only n + 16 is divisible by 5.

35. Let if possible n + \/m is rational number.

n+ Jm = %; P, q are integers and q# 0

36.

37.

p
\/;=?—n

P , , .
Here, ; — n is rational (as p, q are integers
and n is rational) but \/m is irrational.
So, we get a contradiction.

Therefore,n + \/m is irrational number.

Let if possible \/B + \/a is rational number.

a
\/E+\/a = ?, a, b are integers
a

andb#0
\/B =

-

On squaring both sides, we get

ARG

b? b
2a a’
B q = b—2+q-P
Ja== ¥ a-p
2a b’

2

a
H —_ -
ere 2a b’ a-P

irrational (as square root of a prime number

is rational but ./q is

is irrational) which is not possible.

So, we get a contradiction.

Therefore, \/E + \/a is irrational number.

Circumference of circular field = 360 km

Distance traveled by I* cyclist = 48 km

360
So, number of days takes by | cyclist = ——

48
= 7.5 days
Similarly,
: 360
Number of days takes by 11" cyclist = 0
= 6 days

360
Number of days taken by Il cyclist = 7

= 5 days
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Now, we need to find LCM (7.5, 6, 5) For r= 1

5= 15 a = 6q+|
’ 10 = 2 (3q) + | which is odd
6 = % For r =2
50 a = 6q+2
5= 10 = 2(3q+ 1) whichiseven
75 60 50 For r =3
So, LCM (7.5,6,5)=LCM | 5”10 10 2 = 6q+3
LCM (75,60,50) = 6q+2+ |
HCF (10,10,10) = 2(3q+ I) + | which is odd
= % For r =4
= 6q+4
= 30 : d

= 2(3q+2) whichiseven
So, all the cyclists will meet at starting point

after 30 days. For r =25
38. (a) In order to find the maximum number of a = 6gq+5
columns in which they can march, we will = 6q+4+ |

find HCF (32, 616). = 2(3q+2)+ | whichisodd

32=2 Therefore, every positive integer is of form 6q
616 = 22x7x 1| + 1 oréq+3oréq+h5.
So, HCF (32,616)=2*=38 (b) LCM (x*y3 x’y?)
Hence, maximum number of columns = 8 =x3y®

(b) YVe know that for any two positive 40. () 135and 225
integers a and b,

LCM (a,b) x HCF (a,b) =a x b 225 = 135x | +90
= LCM (306, 657) x HCF (306, 657) 135 =90 x| +45

= 306 x 657 90 = 45x2+0
= LCM (306, 657) x 9 = 306 x 657 So, HCF (135, 225) = 45

(b) 196 and 38220
38220 = 196 x 195 + 0
So, HCF (196, 38220) = 196

306 x 657
= LCM (306,657) = 9 = 22338

39. (a) According to Euclid's Division lemma,

a = bg+r; 0<r<b
Take b = 6 (c) 867 and 255
a = 6q+r; 0<r<é 867 = 255 x 3+ 102
For r =20 255 = 102 x 2 + 51
a = 6q 102 =51 x2+0
= 2(3q) whichis even So, HCF (867, 255) = 51
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. )

(i) (c) The product of non-zero rational and
irrational number is always irrational.

o7
(i) (d) —-=
J7
(i) @) 3=2x1+1
5=2x2+1|
7=2%x3+]1
Hence every odd integer is in form of
(2p + I).
(iv) (b) The number 2 and 3 are consecutive

natural numbers and their product, 6 is an
even number.

(v) (c) The number 60 is divisible by I, 2, 3,4, 5.

. )

(i) () The numbers which have no factor other
than itself and | are called prime numbers.

(i) (b) The problem can be solved using Euclid's
division lemma.

(i) (a) The maximum number of books that can
be equally placed in a stack are 10.As 10 is
the only common factor of 980 and 130.

(iv) (b) 480, 130
240, 65
120, 65

2
2
2
2 |60,65
2
3
5
I

30, 65
15,65
5,65
3 |13
1,1

LCMof480and 130 =2 %2 x2x2x2
x 3 x5x13=6240.

(v) (c) The number of stacks required for english
Total number of books

books = Number of book in each stack
_ 480 _
=70 ©

The number of stacks required for hindi
books

Total number of books

Number of book in each stack

130

10



Polynomials

Multiple Choice Questions

I. (@) Let o, B be the zeroes of f(x)

- < _
ocB—a 3
= %=3
= k =3
b -3 c 7
-b -3
So, l+l=a+B =L=i=ﬁ
a B of c 7 7
a 4
3. (d)

4. (b) Let p(x) = 2x* + 2ax + 5x + 10
As (x + a) is a factor of p(x),
- p(-a)=0
2(-a)*+2a(-a) +5(-) + 10=0
2a2-2a’-5a+ 10 = 0
52 = 10
a =2
5. (b) Discriminant (D) = b? — 4ac
Here,a=4,b=10and c=2
= (10)2—4(4)(2) = 100 — 32 = 68

| WORKSHEET - 1_

SECTION-A

. b2—4ac=0

p(x) has two equal zeroes.

. A quadratic polynomial is of form p(x) =

{x* — (sum of zeroes) x + product of zeroes}

o - (%lj x+ ()

Y2 {2x* + x — 6}

. Letp(x) =x*+x}*—2x* + x + |

p(h) =(1)*+ (1)* =2(1)* +1 +I
Remainderisp(l)=1+1-2+1+1=2

. A binomial of degree 6 is x® + 4x>.

=2 =3x+ |

= x2@Bx-1)—103x-1)

= (2-1)(3x-1)
= (x+1)(x-1)3Bx-1)
.a+b=_T=II, ab=%=30

a’+b®=(a+b)(a®+b>-ab)
= (a + b) [(a + b)? — 3ab]
= 11 (121 -90)
= 113l
= 341

. p(x) = 6x2—3-7x

= 6x2—-7x-3

= 6x*-9% +2x-3

= 3x (2x—-3)+ | (2x—3)
= 2x-3)(3x + I)




3 -1
Now, =0=>x=—,—.
ow, P(x) x= 3

3 -1
So, zeroesare x = —, —.
2 3

8. p(x) =4x*—5x -1
_=b_>  a_c_-1
a+B_T_4’ OtB_a_ 4
Gpraf=ap@rp = || =
4 \4) " 16
SECTION-B
9. p(x) =6x*+3x*—5x + |

rpays 3ot
¢ Y 6 2
-
apy=-g
So, a_lﬁ_lY_l
= I :L:_e
apy -|
6

So, a’By + af?y + afy?

=ofy(at+tPB+y)

Hos

Dividend = Divisor * Quotient + Remainder

XX+ 2x*+4x+b=(x+ 1) (x®+ax + 3)
+(2b-13)

= (Ct+ax?+3x+x2+ax+3+2b-13)

On comparing coefficients of x* and constant
terms we get,

atl=2=a=|

b=3+2b-3=b=0

1. p(x) =3x*—6x+4

O(+B=_?b=2, aB:%:;

“ By (—+—}+3oc[3

B o a P

= oc2+[32+2 o+p + 30
of o

a’—3a—-3a+9
a(a-3)-3(-3)
@-3)(@@-3)

]
o O O

a =3

13. p(t) = k2 + 2t + 3k

Sum of zeroes Product of zeroes

_2_3
k — k
o2
3
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14, 2x2 + 2x — |

On putting (ii) in (i), we get

r

4x>+3x—2 /) 8x*+ 143 -2x2+8x— 12 3pt— p’-— = 3q
8x*+ 6x3 —4x? Pr
2p*+— =3
o, PP+ = 3
8+ 2x?+8x—12  SECTION-C
3 2 _
B+ 6xF - 4x 17. p(x) = 2x2—5x + 7
- - ¢ 5 7
+ = — =
—4x2 +12x - 12 a+p=7g ab=3
Polynomial whose zeroes are 2o + 3f3 and
— = 3x 2 300+ 2B is
Tt - k{x*— (2o + 3B + 3o + 2B) x + (2o + 3f)
15 — 14 (3a + 2[)}

I5. Cubic polynomial is of form
(¢ —(a+ B +y)x+ (af + By + ay) x - afy}
=k{3-(5+6-1)x*+(30-6-5)x—(-30)}
=k {x3—10x2+ |9x + 30}
6. Leta—d,aa+ dbe the zeroes of p(x).
a-d+ata+d =-3p
3a = -3p

a(a—-d)+ta(a+d)+(a—d)(a+d)=3q
—p (-p—d)—p(-p +d) + (p?—d’) = 3q
p* + pd + p? — pd + p? — d*= 3q

| 3p?-d?=3q | ..(i)
(@—d)a(a+d)

1l
|
5

a(@-d?) = -r
PP -d) = -
pr—d? = L
P
¢ =p-L (i)
p
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= k{x*-5(a+ B)x+6a>+4ap + 9%
+ 6p%
k{x*—5(a + B) x + [6 {(a + B)* — 20}

+ 13ap]}
= K oBeile 27 A
2 4 2
25
= k XZ——X+4|
2

= '% {2x2 —25x + 82}

. Dividend = Divisor x Quotient + Remainder

x*+ 23 -2x2+x— 1 =(x*+2x—-3) Quotient
+ Remainder
x2+ |

X2+ 2x—3 ) x*+ 23 -2+ x— |

x* + 23 - 3x2
- - +

x2 + x — |

x2 +2x -3

- -+
-x +2
So, x*+23-22+x—-1=(x*+2x-3) (X
+1)* (x+2)
So, —(=x*+2)=x-2 must be added to

the polynomial p(x).



19. 2x2 + §

3Ix2+4x+ | J6xt + 83+ 17x2 +2Ix+ 7

6x* + 83 + 22

I5x2 +2Ix +7
I5x2 +20x + 5

x +2

On comparing x + 2 with ax + b, we get
a=1, b=2

20. Let the quotient be q(x) = ax? + bx + ¢ and
remainder r(x) = px + q

Using division algorithm,

P(x) =g (x) q(x) * r(x)

X+ 572+ 2x + 2

x>+ 3x+ 1) (ax*+ bx +¢c) + px +
px*q

= ax* + b3 + ox? + 3a + 3bx? + 3cx
+ax’+bx+c+px+q

a=3
5=b+3a=b=5-3a=>b=-4

-7 =c+3b+a
-7 =c-12+3=>c=2
2 =3c+b+p

2=6-4+p=>p=0
2=q+c=>q=2-2=0
So, Remainder =px+q=0

As remainder is zero, g(x) is a factor of p(x).

2l. Letp(x) =x3+2x>+ kx + 3

Remainder = f(3) = 21
3+23)*+3k+3 = 21I
27 + 18+ 3k +3 = 2|
3k = 21 —48=-27
k =-9

Now, we will find the quotient.
Dividend = x3 + 2x? + kx + 3
= xX3+2x*—9x +3

Divisor = x— 3

x2+5x + 6

Xx—3 /x3+2x2-9x +3

x3 — 3x?
-+

5x2—9x + 3

5x2 — 15x
-+
6x +3
6x— 18
-+
21

So, quotient = x> + 5x + 6

22. Zeroesare -\/3 and /3
So, factors are (x + +/3), (x — +/3)

ie. (x+ \/5) (x— \/5) is also a factor

i.e. x?—3is a factor of given polynomial.
2x + |
23 +x*—6x—3

2x3 — 6x

x2 -3

For the remaining zero,

put 2x + | 0

-l
2

23. As /2 is a zero of given polynomial, x — 2
is a factor of the polynomial.
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6x2 +7 2 x + 4
x—+2 J6x+ 22 — 10x - 4.[2

6x> — 6.2 x2
-+

72 x2 — 10x
72 x* - 14x

+
4x - 4.2
4x - 4.2
- +

0

For other zeroes,
6x2+7\/5x+4=0
6x2+32x+42x+4=0
3x 2x + \2) +4(\2x+4) =0
3V2x (V2 x+ 1) +4(2x+1)=0
BV2x+4) (V2x+1)=0
442 -2

32 6 3

12

dx=—F
and x 7 5
24. According to division algorithm,

Dividend = Divisor * Quotient + Remainder
X2=3x2+x+2 =g(x) (x—2) +(-2x + 4)

X o3P+ x+2+2x- 4

X =
g(x) )
: x - 3x?+3x-2
X-2
x2—x +|
x—2/x=3x+3x -2
x} — 2x?
-+
- x* +3x -2
- x* + 2x
+ -
X =2
x -2
- +
0

So, g(x) =x*—x + |
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SECTION-D

25. p(x) =x*—px+q

a+Pp=p ap=q
Consider
LHS
o Bz _ ot +B4
ot o
() ()
- (XZBZ

:az_'_Bz] _ OLZBZ
(op)
(a+B) ~208 | - 2(0py

] (oB)*
P - 2q]2 ~2(q)’

(a)

p' +4q’ - 4p’q- 2¢’

2

q

4 42
= P—Z-L+2 = RHS
q q
26. Letp(x) =x*—2x*+qx—r
at+tP+y=2

For a+pf =0 = 0+y=2

= y=2
Also, oy = r
20 = r
af + Py +ay = q
af +y(a+P)=q
ap+y(0) = q [As o + 3 = 0]
af = q
r_
5 9
2q = r



27.

28.

2 —3x + (-8-2k)

X2+ 2x+k/2x" +x — 14x2 +5x + 6

2 + 43 + 2k

=3x3 + x}(-14-2k) +5x + 6

-3x% - 6x2 — 3kx
+ + +

x2 (-8 —2k) + x (5 + 3k) + 6
x? (-8 —2k) + x (=16 — 4k) + k(~8-2k)

x(5+ 3k + 16 + 4k) + 6 + 8k + 2k?

Remainder = (21 + 7k)x + 6 + 8k + 2k?
As x* + 2x + k is a factor of
2x* + 3 — 14x2 + 5x + 6,
So, Remainder should be zero
(21 +7k)x + 6 + 8k + 2k* = 0
=0x+0

On comparing coefficient of x, we get
21 +7k=0

k=-3

Now, we will
polynomials.

find zeroes of the two

2x*+x3— 14x2 + 5x + 6

= (x*+ 2x + k) [2x* - 3x + (-8 =2 k)]

= (X*+2x-3) (2x*-3x-2)

= (+3x=-x-3)(2X*-4x+x-12)

= x(x+3) -1 (x+3)][2x(x-2) + |
(x=2)]

= (x+3)(x-1)2x+1)(x-2)

-
So, zeroes are -3, |, 7, 2.

p(x) = x*—2x+3
at+tfP =2
af =3

(@) Roots are (o + 2,3 +2)
Polynomial is

k {x? — (sum of zeroes) x + product of zeroes}

(b)

Product of zeroes

k{x*=(a+2+B+2)x+ (a0 +2) (B +2)}
k{pt—(a+B+4)x+af+2(a+p)+4}

k{x>-2+4)x+3+2(2) +4}
k{x2—6x+ 11}

Sum of zeroes

o- |

B-|
w+l Bl
(a- )(B+1)+(o+1)(B-1)
(a+1)(B+1)

of+a-B-l+of-a+p-1

of+oa+p+I1
20 - 2
of+o+p+1
6-2 As
i+22+l 0t =2
6 3 ap =3

1l
~~|—~
R|R
+ |
——
N\
=
+ |
N—

A quadratic polynomial is of form

k {x* — (sum of zeroes) x + product of zeroes}

k4 x? —2X+l
3 3

E 3x? —2x +1
3 }
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29. x? —2\/§x+3

x—\/g/x3 —3\/§x2+|3x—3\/§
x3 —\/Exz
+

—2/5x + 13x — 345

25 % + 10x
+ -

3x - 345
3x — 345
- +

0

For other zeroes,

Consider x2—2\/§x +3=0

25 +420-12
2
25 +£/8

2

25 +242
2
J5 142

30. Letp(x) =ax®+3x*—bx—-6

X
Il

Let a,p,y be the zeroes such that

o=-1 and B=-2
-3
atf+y= —
a
-3
- 2+y=—
a
-3
y=—+3
a
Al -8
so, afy = "
2 3.3 28
a a
- 3
—3+3=—
a a
6
3=— = a=2
a
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31.

So, y=—3+3=£+3=E
a 2
-b -b
Also, af +PBy+ay = —=—
a 2
3 3y _-b
) fd)-3
D (E)+en(2)=5
3 _b
2-3-57,
3 _ b
2 2
S _=b
2 2
b=5

As zeroes of q(x) are also the zeroes of p(x),
so, remainder should be zero. [As q(x) is a
factor of p(x)].

x* —3x + 2

x3+2x2+a/ X —x* — 43+ 3x2 +3x+b

x° + 2x*+ ax?

- 3x'— 43+ 3-2a)x* +3x+b

- 3x*— 6x° — 3ax

+ + +
23+ (3—a)x? +(3+3a)x+b
23 + 4x? + 2a

(ca—1)x2+ (3 +3a) x + (b- 2a)

Remainder = 0
(a-l)x*+(3+3a)x+(b—-2a)=0
= —-a-1=0, b-2a=0

= a=-l, b+2=0
= a=-I, b=-2
Now,
p(x) = (xX*+2x*+a) (xX*-3x+2)+0

C+22—=1) (x*=3x+2)
For other zeroes of p(x),
Put x*=3x+2 =
X2=2x—-x+2 =
x(x—2) - 1(x—-2)
x=1)(x-2)

X_

1l
- O O O O

,2

So,x = 1,2 are zeroes of p(x) but not of q(x).




32. (a) f(x) =x*—5x*— 16x + 80
Let the two zeroes be a,—a and the third
zero be v.
at(-a)+y =5
y =5
Also oa(-a)y = -80
—o?(5) = -80
80
o? = ?=I6
o= *4
For a=-4 —a=—-(-4)=4
For o =4, -0 =-4
So, zeroes are —4,4,5
(b) P(x) = xX*—p(x+1)—c
= x'=px—(p+c)
a+f =p ap=-(p+c)
Consider
(a+@+1)=oaf+(@+p)+1
=-(ptogt+tp+l
=l-c
WORKSH
SECTION-A

l.
2.

p(x) has 2 real zeroes.
X2+ 7x + 12

= xX2+3x+4x+ 12
x2+ (x + 3) + 4(x + 3)
(x +3) (x + 4

For zeroes of polynomial,

x+3=0, x+4=0
X = =3, x=-4
Let a, i be the zeroes of p(x).
o
I -a
o— = —
o 5

—a

| =

a=-5
p(x) has 2 distinct real zeroes.
Let p(x) =x*+ax*+bx+c

Let a, 3,y be zeroes of p(x)

Such that o = —I|
afy = —c

=Py =—

Py = ¢

So, product of other two zeroes = ¢
Quadratic polynomial is of form p(x) =

{x* — (Sum of zeroes) x + product of zeroes}

(5133

12
= (I12x*-5x-2)
2
2y + 7y +5 X
atfP = 2
£l
of = 5

The sign of c is negative.

p(x) = (k* + 4)x> + 13x + 4k

Let the two zeroes be a,

o
. O{LJ 4k
a k* + 4
k?—4k +4 =
(k=22 =0
k =2
x2+ 99x + 127

a+p=-99, ap=127



a, B are either both positive or both negative

If o, B are both positive then oo + f = —99 is

not possible
So, a and 3 must be negative.

SECTION-B
I1. p(x) =x*—px+q
atp=p ap =q
(@) Consider o> + 32 = (a + B)*—2ap
=p'-2q
¢)l+l:“+B:E
a B aP
12. p(x) =x*-5x +k,
a+ B =5
a-p =1
20 =6
o =3

So, B=5-a=5-3=2

As, 2 isa zero of p(x)

p(2) =0
4-10+k =0
k=6

I3. Quadratic polynomial is of form p(x) =

{x* — (sum of zeroes)x + Product of zeroes}

4+ﬁ+4-ﬁ

Sum of zeroes

2 2
=4
4+2) (4-\2
Product of zeroes =
2 2
_16-2 147
4 4 2
So, quadratic polynomial is p(x) =
x> —4x + !
2
={2x2-8x + 7}
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14.

I5.

3x*—x

3+ x—1 ) 9x* — 4x2 + 4

9x* + 3x3 — 3x2
- - +

-3 -x* +4

-3¢ —x* +x
+ + -

Quotient = 3x2—x

Remainder = —x + 4
p(x)=x*—1=x*+0x— 1
at+pB=0 aoff =-I

200 2B
Sum of zeroes = —+—
B«
2 2
5, Y +B
af
B 2
_ 5 (o+B) —2aB
= o5
(0} —2x(~1
_, [ -2
()
=2(-2)=-+4
2 2
Product of zeroes = —aX—B=4
B o

A quadratic polynomial is of form p(x) = {x* —
(sum of zeroes) x + product of zeroes}

={x>+4x + 4}

p(x) =ax?+ bx + ¢

o + B = ﬁy OLB — E
a3 ; a
Consider OL—2+E = ¢ P
o ofy
_ (oc+[3)(oc2 +p’ —OLB)
= B
(a+)| (o +B) ~3ap]




_ —_b b? —3ac
T ¢ a’

7. As | is a zero of p(x),

so, (x — 1) is a factor of p(x).

x2—-x+6
x—1/=x +7x—-6
_X3+X2
+ —

- x2 +7x -6

- x* +x
+ —

6x — 6

6x — 6
-+

0

For other zeroes of p(x),
put —x*—x+6 =
xXX+x—-6 =
x2+3x—2x—6 =
x(x+3)-2(x+3) =
(x=2)(x+3) =

N O O O o o

x=2 -3

So, other zeroes are x =2, -3
18. p(x) = x*— I13x+k

Let o, B be two zeroes of p(x),

af = k=40

So, p(x) = x2— I3x + 40
x* —5x — 8x + 40
x (x—5)-8(x-5)
(x=3) (x-8)

For zeroes of p(x), put p(x) =0

19.

ie. (x-5 (x-8 =0
x =5,8
2x* + 2x — |

42 +3x—2/8x* + 143 -2 + 7x — 8

8x* +6x3 — 42
- - +

8 +2x*+ 7x -8

83 + 6x* — 4x

- = +
— 42+ |Ix-8
— 42— 3x +2
+ + -

[4x— 10

So, 149x — |0 must be subtracted from
8x* + 14x3 —2x2 + 7x — 8. So, that the resultant
polynomial is exactly divisible by 4x? + 3x — 2.

20. p(t)y=t*—4t+3
oat+pB=4 aof=3
Consider
a4B3 + (X3 B4 = (X3 B3(a+ B)
= (af)’ (a+ )
= 27 (4) =108
I
And E+E = G,B = 3
SECTION-C
21. Leta—d,aanda + d be the zeroes of f(x).

a-d+ata+d=12
3a = 12

a=4

Also, (a—d)a(a+d) = 28

4-d)y4(4+d) = 28

16 —d? =7

=9

d = 13



Case | Case 2 8 19 65 8 26
X —+—- — + - —+—
a=4, d=3 a=4d=-3 9 3 9 9 9
So, zeroes are So, zeroes are 7,4, | = 30x' + 93 + 52 + Ox + 2
a—d,a,atd=1,47 = 30+ 93 + 52 + 2
Therefore, zeroes of polynomial are 1,4 and 7. = Dividend Hence verified.

22 10x? + Bx _ 8
3 9

43x2+5x-23

4J3x2 +8x —3x— 243

3x2 +1/) 30x*+ 9% + x2 + 2 P
X" =X X X X
4x(\/§x+2)—\/§ (\/§x+2)

30x* — 10x3 + 10x2

23. p(x)

- ¢ - = (4x-3) (V3x+2)
3 _ 2
9 T: *2 9 For zeroes of p(x), put p(x) =0
3 N2 s
[9x 3x+ 3X (4X—\/§)(\/§X+2)=O
PN 32
i '
— 2 4 —x — — _ — Coefficient of x
3 9 9 Sum of zeroes = _ -
+ - + Coefficient of x
D B2 s
LA 4 3 43
Dividend = 30x* + 9x* + x? + 2 _ 3-8 _ 5
Divisor = 3x>—x + | 43 43
Quotient = 10x? + Ex - E o Sum of zeroes = Coefficient of x
3 9 Coefficient of x?
65 26
Remainder = — ?x + ? Prod ¢ \/5 (—2)
roduct of zeroes = | —— || —=
e
According to divisor algorithm, |
Dividend = Divisor * Quotient + Remainder = - E
Consider, Constant term
Divisor x Quotient + Remainder Coefficient of x*
= (Bx*—x+1) |0X2+BX—§ —§+§ = '&
30 9) 9 9 43
8 19 8
= 30x*+ 193 — —x?— 10x® — —x2+ —x + =-l
3 3 9 2
[0x? + I—9x— E - Ex + E . Product of zeroes = Constant term
3 9 9 9 Coefficient of x2
— 30%t 4 (|9_|0)+ 2 —E—BHO N Hence, th.e re.lation.ship between zeroes and
3 3 its coefficient is verified.

ADDITIONAL pg ETHEMATICS - 10



24. p(x) =x*—x—2

- C

()L"‘B:T: I, ocB=;=—2
Sum of zeroes = 2o+ | + 23 + |
=2a+p)+2
=2()+2
=4

Product of zeroes = 2o+ 1) 2B + 1)
4oB +2(a + B) + |
=-8+2+1|

=-5

Quadratic polynomial is of form p(x) =

{x* — (sum of zeroes) x + Product of zeroes}
= {x* — 4x — 5}

Now, we need to find o® + [

(o + B) (o + B - ap)

(o + B) [(a + B)* - 3af]

= 4(16 + 15)
= 4(31)
= 124
25. p(x) =3x*—4x + |
b _4 c |
atp=—r=73 op= =3
Sum of zeroes = 0L—2+E
B«
o+ P
= 5B
) (OL+B)<OLZ+B2—(XB)
= "
(oc+ B)|:(OC+ [3)2 - 30([3}
‘(1o
3o
-]
3

- 4 l6-9 _ 28

9 9
o B2 |
Product of zeroes = P =af=—
op 3

Quadratic polynomial is of the form p(x) =
{x? — (sum of zeroes) x + product of zeroes}
I

k X' - —x+—

9 3

§{9x2 _28x + 3}

26. x2+x +7

2+ /x*+ 3 +8%+ax+b

X3+ 72+ ax+b

x3 + x

7x* + (a-Il)x+b

7x? +7
(@a=hHx+(b-7)
As x* + x? + 8x? + ax + b is exactly divisible by
x2+ |
Remainder = 0
@-NHx+b-7)=0
a=1, b=7

27. Let a, B3 be the zeroes of p(x)

b c
a+p = 7 ocB:;

Zeroes of the required polynomial are L, é
o
Quadratic polynomial is of form p(x) =
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_ {2 E i}

= X" +—x+
c c

=  {cx?+bx +a}

28. p(x) =x*—4x2—3x + 12

As \[3, _[3 are zeroes of p(x),so (x — /3)
and (x + \/5) are factors of p(x).

ie. (x— f3) (x+ 3)=x*—3is a factor of

P(x)
x —4
x2—3)x3 — 42 —3x +12
x} — 3x
- +
— 42 + 12
— 42 + 12
+ —
0
For third zero, x—4=0
x=4
29. p(x) =2x*+ 5x + k
_-b_ 5 _c_k
atfB= 2 -y aB_a_f
21
Given: o2+ p*+af = 7
21
= (@*pr-ap = o
4
25 k _ 2l
4 2 4
k 25 21
= —=—-—=1
2 4 4
= k =2
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30.

32.

x2+ 2x + 3

x2+5)x4+2x3+8x2+ [2x + 18

x* + 5x?

23+ 3x2+ 12x + 18

23 + 10x

3x2+2x +18

3x? +15
2x +3
On comparing 2x + 3 with px + q,
we get p=2 q=3
SECTION-D
3. x2—4x + (8 — k)

xX2—2x +k /x* — 63 + 16x2 — 25x + 10

x* — 23 + kx?
+ _

— 45 + (16— k)x?— 25x + 10

— 43 + 8x? — 4kx
+ - +

(8—K) x>+ (<25 + 4k) x + 10
~(8-k)x*— 2(8—k) x + k 8 —k)

(=9 + 2k)x+ (10 — 8k + k?)

Remainder = (-9 + 2k)x + (10 — 8k + k?)

=x+a
-9 +2k=1 10 -8k +k?=a
2k=10 I0-40+25=a
k=5 -5=a

p(x) = x* — 6x> — 26x> + 138x — 35
Zeroes of p(x) are 2 + \/5
So.[x— 2+ V3)]. [x~(2-+3)]

are factors of p(x)

ie. [(x—-2)- \/5] [(x-2)+ \/5] is a factor
of p(x).

ie. (x—2)2—(+f3)is a factor of p(x)

i.e. x*+4—4x-—3isafactor of p(x)



i.e. x*—4x+ | is a factor of p(x) f o=3B=7-0=7-3=4
x2—2x — 35 If oa=4B=7-a=7-4=3

\ f th I ial ,4 and 2.
W —dx + | [t — 6 — 262 + 138x — 35 So, zeroes of the polynomial are 3,4 an

4 — A3 + x2 34 p(x) =2x*—2x*-7x*+3x + 6
-+ _
— 23— 27x* + 138x - \E and \/% are zeroes of p(x).
- 2x* + 8x? — 2x
+ -+ 3 3
X+ \/: y | X— \/: are factors of p(x).
— 35x2+ 140x — 35 2 2
— 35x* + 140x — 35 3 3|
+ _ + X+ 2 | X7y | isafactor of p(x).
° 3
x’ —Ej is a factor of p(x).

For other zeroes,
(2x? — 3) is a factor of p(x).

Put x2-2x-35=0
x2—7x+5x—-35 = 0 X! —Xx -2
x(x—7)+5x-7)=0 2X2-3 ) 2x* =23 — 7x> + 3x + 6
(x+5)(x=7) =0 2x“13x2
x = =57 — 2 — 42 +3x +6
So, other zeroes are =5 and 7. — 23 + 3x
33. p(x) = x3 — 5x2 — 2x + 24 + -
— 4x? +6
Let a, B,y be the zeroes of p(x).
— 4x? +6
aff = 12 (i) + _
0(+B+y=i=5 0
a
aBy:_T:_24 = 12y=-24 For other zeroes of p(x),
= y==-2 Put xX-x-2=0
Also, a+B+y=5=0a+B-2=5 2—2x+x—-2=0
On solving (i) and (ii), we get (x+1) (x=2) = 0
a(7-a) =12
Toa—o2 = 12 x= -2
o*—7a+12 =0 35. p(x) =6x*+x—2
o*—30—-40+12 =0 -b I c I
a+B:—=_—, aB:—z_—
a(a—3)-4(@—-3)=0 a 6 a 3
2
(0=3)(0—4) =0 @) o B _ o’ +f :(‘“B) —2ap
o = 3,4 p o of of
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(b)

(c)

(d)

36. (a)

| 2 1+24
7+i P
_ 36 3__36
| |
3 3
_2» 32
T3 1 12
ol + p?
= (a+B) (o + B> - ap)
= (o + B) [(a + B)* - 3ap)
“N|(=1Y |
(Zj {(ZJ - (?ﬂ
-1 |
_(Zj(gﬂj 37.
—1_37 _-37
6 36 216
o), (a+B
z(oﬁ%j 2 aB]
!
=2 —?
3

o3 B3 — oS BS

o3 B3 (| — o2 BZ)

Let p(x) =8
g(x) =3
q(x) =2
r(x) =2

deg p(x) = deg q(x) =0
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(b) Let p(x) = I5

gkx) = 4
q(x) = 2
r(x) = 7

deg q(x) = degr(x) =0
(c) Let p(x) = 20

gkx) = 3
r(x) = 2
q(x) = 6
Here, deg r(x) = 0

Let p(x) = 2x3 + x> = 5x + 2

I | 5
= ——+—- —
4 4 2
= l+2_£
2 2
= £_£=0
2 2

So, % is a zero of p(x).

p()=2+1-5+2=0

So, | is a zero of p(x).

P(-2)

2-8) + 4+ 10+2
—16 +16
0

So,—2 is a zero of p(x).

Sum of zeroes

!
2

So, Sum of zeroes

!
2

+1-2

— Coefficient of x?

Coefficient of x3

2

— Coefficient of x?

Coefficient of x3



38.

Sum of product of zeroes taken two at a
_ Coefficient of x

time =
Coefficient of x3

I I 5
= —(H+1(2)+ —-(-2) = ——

I+ (D) = -2
-

2
= l_3

2

[
|
N | »

So, sum of product of zeroes taken two at a

. Coefficient of x
time =

Coefficient of X3

_ — Constant term
Product of zeroes =

Coefficient of x3

I
7 (2

— Constant term

So, product of zeroes =
Coefficient of x3

Hence, relationship between zeroes and the
coefficients is verified.

p(x) = x*+ I13x*+ 32x + 20

P(=2) = (=2) + 13(=2)2 + 32(~2) + 20
= -8+52-64+20
=12-12
=0

= x + 2is a factor of p(x).

x2 + IIx+ 10

x+2 /) x3+ 13x*+ 32x + 20

X3+ 2x?

lIx*+ 32x + 20

I Ix%+ 22x

[0x + 20
[0x + 20

0

39.

For other zeroes of p(x),

put x*+ lIx+10=0

x*+10x+x+10 =10

x(x+10)+ 1 (x+10) =0

x+1)(x+10) =0
x=-I,-10

So, zeroes of p(x) are —2,—1,-10.

p(x) =ax*+bx +c

b C
(X+B=_?, aB: J—

a
@) o’ +ap® =oaf (a+p)

(b) o+ p* = (o) + (B
= [a2 + B2? — 202p2
= [(a + B)* - 2ap]* - 2(ap)?

_ b2 2
a’ a a’
I 2 2c?
= —(b*—2ac) ——-
= ) -
2
= a%(b4+4azc2—4ab2c)—2ai2

* 4% 4b’c 2c
+ - -

2t 32 E g
4 2 2
b® 4b°c 2c
= —_ + —
4 3 2
a a a

40. p(x) =x}*—6x>+3x+ 10

a+(@+b)+(a+2b)= 6

3a+3b =6
a+b=2
b=2-a
a(a+b)(a+2b) = -10
a(2) 4-a) = -I0
2a(4-a) = -I0
8a—2a2 = -10
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222-8a—-10 = 0
a’-4a-5=0
a?-5a+a-5=0
a@-5+1@-5 =0
@+1)@-=-5 =20
a=-1,5
Fora=-I, b=2-a=2-(-1)=3
Fora=5 b=2-a2a=2-5=-3
a=-1, b=3
zeroes are a,a + b,a+ 2b
=—l,-1 +3,-1 +6
=-1,2,5
fora=5b=-3
zeroes are a,a + b,a + 2b
=55-3,5-6
=5,2,-1I
So, zeroes of the given polynomial are —I, 2
and 5.

. )

(i) (b) As the graph of y = p(x) does not touch
x axis hence there are no zeroes available
for the graph.

(i) (a) The graph which does not intersect with
x axis has no zeroes.

(iii) (c) The graph | cut x axis at 3 points hence it
has maximum of 3 zeroes.

(iv) (a) Those points where the graph of y = p(x)
cuts the x axis are called zeroes of y =
P(X).

(v) (b) p(x) =2x*+5x + 3

To find zero, equate p(x) to zero

p(x) =0
2x*+5x+3=0
_ S54(5) -4(2)3)

2(2)

-5++/25-24

4
=5+l
4
X = _5+|=— and
X = ﬁz_LS
4

. )

(i) (b) The curve BCD represents a parabola.

(i) (c) x*=7x+12 = 0
xX*—4x-3x+12 = 0
x(x—4)-3(x-4) =0

x-3)(x—-4) =0
x-3=0 x-—4=0
x=3 x =4

(iii) (b) For the Quadratic equation ax? + bx + ¢
= 0 the products of roots a, f3 is

c
a-fB=—

a
For the polynormial 2x? — 7x + k, the root

are reciprocal therefore the product of

, . k
roots will be | and is equal to —
2

=k=2

(iv) (b) The zeroes of the given curve are 4,0, 2
and 4.

The sum of 4,0,2 and 4 is 2.
(v) (a) For cubic equation ax® + bx?+ cx +d =0.

The sum of roots a, B,y is -b
a

The product of roots oy is -
a
The sum product of roots taken 2 at a

. . C
time I1s —.
a




ATQ:

Comparing the given polynomial with
standard form of quadratic polynomial.

a=l,b=-2,c=qd=-r

at+tB+y=-2
As at+B=0
y=12 (i)

Asa+pB=0..a=-

afy = —(-r)
aB () =r
aff = % .. (i)
af +By+tay=q
% +B2+20 = q [From (ii)]
2 *2B-28=q
r=12q



Pair of Linear Equations

J in Two Variables

I. (c) The system of equations has no solution if : E
| b| c| I2
B _ .
a, b, ¢ = 7.5 sq. units
[ . 4 4. (c) Let number of coins of T | = x
ie. —=—#—
2k number of coins of T 2 =y
ie. k=2 x +y =750
b -
2. (d) For no solution, L= L & X ry=75
a2 b2 c2
e k5,2 o
6 2 7 y =25
ie. k=—-15 So, x = 50—y
3. (a) LY =50-25
‘ﬁ” B =25
% X' 1= N7 HX\;
4 5 6 N2
3
N
2x + 3y =12 610 5. (b) Let x be the tens digit and y be the ones
digit.
x—y=| ylo]4 8
xty =9 ol
X = x| 1]0 4 0
y | o[-l and 10x+y+27 = |0y +x
Ix -9y = =27
area of AABC = —x5x3 _ .
x—y =-3 -...(ii)




On solving (i) and (i), we get

x+y=29
x -y = -3
2x= 6
x =3
From (i), y=9-x=9-3=6

So, number is 10x +y

= 10(3) +6=36
( "‘.I."‘Jllii.i

SECTION-A

. 3x—y+8=0, 6x—-ky+16=0

The equations represent coincident lines if

a_b_q
a2 b2 CZ
. 3 -1 8
le. —=—=—
6 -k 16
k=2
2. Let number of girls be x and number of boys
bey.
x+y =15 (i)

X=5+y=>x-y

5 ..ii)

On solving equations (i) and (ii), we get

x+y=15
x—-y =5
2x= 20
x =10
y = 15-x=15-10=5

3. General form of a pair of linear equations in
two variables x and y is

ax+tby+c =0
ax+by+c =0

4. If a pair of linear equations in two variables
is consistent, then the lines are either
intersecting or coincident.

5. 2x+3y=7
8x + (a + b)y =28

Given pair of equations has infinitely many
solutions if

& _>2_S
a’2 b2 c2
2.3 _7
8 a+b 28
4
at+b = 3X;8/ =12
a+b =12
. The pair of linear equations has infinitely many
solutions if
A _bh_ s
a2 b2 CZ
0 _ 5 k-
20 10 k
5 1 k=5
0 2k
k=2k-10
k=10
. 2x+3y=7

(a+b)x+ (2a—-b)y =21

System of equations has infinitely many

S a, b, ¢
solutionsif — = —=—
a2 b2 c2
. 2 3 7
i.e. - _r
a+b 2a-b 2l
3x2l
4a —2b = 3a + 3b, 2a—-b = ><7 =9
2(5b)-b=9
9% =9
b=1
But, a=5b
a=>5(l)
a=>5
. The given system of linear equation has unique
solution if
a b
J— ¢ —_
I m
i.,e. am #bl
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SECTION-B Y
9. x+y=3 3T
3x—2y =4 H
et 2 £,
i 0
HH %
X 3 0 | ;0;\.
y| 013
— X! = ‘ X =
x| 0]2 —3 i 2 HH | SEOHH i B I M+
y | -2 | 0 &
2f
/3
i
10. 3x+4y=12 ER
6
6x + 8y = 48
2
x[4]0 ‘
i 5
y|[0]3 3 Ok
i %
x|8]0 :
ylole !
A
1. (@) x+2y=-I = -1 -2 (-2)
(b) 2x-3y=12 = -1 +4
From (a), x = -1 -2y =3
2x y _ .
2(-1=2y)=3y =12  [Putin (b)] 2. Y =12 ---(i)
—2-4y-3y = 12 X Y-y 0
7y = 14 2 b
— y —
From (i), we have X =447
y = -2 a b
So, x=—l-2 X =a 4+% ..{(iii)




Putting this value of x in (i), we get

E4+Z +1=2
a b) b

2 447 Y = 2
b b
8+ﬂ+1 2
3_)’ = -6
b
- 6b
= — =-2b
Y73
_ Y
From (iii), X = a (4+E)
=3 4_£
b
=a@4-2)
= 2a
13. 28x +5y =9 (i)
3x+2y=4 (i)
On multiplying (i) by 2 and (ii) by 5, we get
56x + 10y = 18
I5x + [0y = 20
41x = =2
2
Y
2
From (i), 28 (_Zj-'- S5y=9
56
-— +5y =9
YR
5y = 9+ 5 _ 425
41 41
_ 8
Y

14. Letl=p,l=q
X Y
2 +z —lSIZ +4q= 1|
P 3CI 6 P™4q

Other equation becomes 3p +2q =0

On solving equation |2p + 4q =1 and 3p + 2q

= 0, we get
[2p +4q = |
2(3p+2q =0
12p +4q = |
6p +4q =0
6p =1
b
PP "6 x
I
X =—=6
P
From equation 3p + 2q = 0, we get

!
3| +29=0

2q

!
2
I
= ——=vy=—-4
q 4 Y
Now, we need to find a
y = ax—4
-4 =6a-4
6a =0
a=0

5. 2x+y =35 (i),
3x +4y =65 ..(ii)

On multiplying equation (i) by 3 and equation
(i) by 2, we get

6x + 3y = 105
6x + 8y = 130
— S5y=-25
y =5
From (i), 2x +5 = 35
2x = 30
x =I5
6. For unique solution: & # 5
a, b

2 2
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kK 2 According to the given condition,

377 5x-8 4
k#6 6x-8 5
o . a, b ¢ 25x — 40 = 24x - 32
For infinitely many solutions: —=—=— -8
aZ b2 CZ X =
k - 2 = 2 So, numbers are 5x = 5(8) = 40
301025 and 6x = 6(8) = 48.
k=6
20. 3x—-y=2 2
17. 2x + ky = 11 x |0 3
5x -7y =5 y |=2] 0
For no solution: —& =t
a, b, ¢, Ix-3y=6 x|1]0
2 —
—_= L # u Y I 2
5 -7 5 : - .
_ As lines are coincident, so, system of equations
Sk=—14 has infinitely many solutions.
k = ﬁ il
5 2
HE1 LN /S
For unique solution: i ::—' “I* i iégzh’”
S SRR A &
2 , k 3.2 2 I ,3)(;7‘?{(/ .
—#— X' + >
5 -7 4 3 2 - 0 | BHE 2 o 3 4
14
k#-—
5 Hi;i
I8. For infinitely many solutions: & b =S
aZ b2 CZ
8 _~>_9 T
k 10 18
5k = 8 x 10 YT S S L B AT
k =16 X+y X-Y X+y X-Yy
I
. . a, b L - -
F lution: 2L o 2L et =p and =
or unique solution . # ) X+y -y
8 5 Sp-2q=-1, I5p +7q =10
k 10 Using elimination method, we get
S5k#=8x 10; k=16 3[Gp—-2q)=-I11=> I5p —6q = -3
I5p +7q = 10
SECTION-C - — _
19. Let the numbers be 5x and 6x. - 13q=-13
If 8 is subtracted from each of the numbers, q=1
they become
5x —8and 6x -8 x—y=1




From equation 5p —2q = -1, we get On solving equations (i) and (ii), we get

S5p—-2(1) = —I 23x-y=3)= bx — 2y = 6
5p = | -3x+2y =6
I -
= — 3x =12
P75
x= 4
x+y=35 From (i), y = 3x-3
: . _ = 12-3
On solving equations x +y = 5 and
x—y=l,we get a =9
x—y =1 So, Total number of students = xy
x +y =5 = 4(9)
™ =6 -3¢
24. 3x+2y =5
x=3=>y=5-3=2
3x = 5-12y
22. Let p(x) = x* + ax* +2bx — 24 5. 2y
X: R A

As (x —4) is a factor of p(x),

3
To check : (1, 1) is a point on the 3x + 2y =5
p(#) =0

LHS = 3x + 2y
3 2 — =
64+ 16a+8-24 = 0 =5
l6a+8b+40 = 0 = RHS
2a+b+5 =0 So, (1, I) is a point on the line 3x + 2y = 5.
Froma-b =38, b=a-8
x| 1]3
So, 2a+(a-8)+5=0 y | I]-2
2=3
a = | Y
3
b=a-8=1-8=-7 |
23. Let number of rows be x and number of 2
students in each row be y.So, total number of [
students = xy | by
According to question, X! X
(y+3)(x=1) = xy 3.2 -1 0 | 2 3
+
-y — = —| X 4
Iy o3 =y B 2
3x—y =3 (i) Y Jos
Again, (y=3) (x+2) = xy N
xy +2y —3x—6 = xy _3‘1q
3x+2 =6 ...(ii) v




25. Let digit at ten's place be x and digit at unit's ”#”
place be y 3
So, number = 10x +y
According to question, 2
x+y =5 (i) |
[0y +x = |0Ox+y+9
Y Y X! § X
0=9%—9y+9 32 ] 0p 23
x—y = —I (i) S
> eSS
On solving (i) and (ii), we get ‘#"‘ -2
x+y =5 &
! £
- = - _ = ,::m
o M AT Y!
2x =4
As the lines are intersecting, so the system
x =2 of equations has unique solution and hence,
From (i), y=5-2=3 consistent.
So, number = 10x +y (b) 3x-4y=7, Sx+2y=3
= 102) + 3 ' '
=23 x |-3]| | X I 2

26. Let the adjacent angle be x. y | A= Ly | =1 35

» <

4
Other angle = T

As sum of adjacent angles of a parallelogram is
180°,

x+ix = 180
5

9
X - 180
5

186 x5

x = =22 = |00°
7

Angles are x, ix &
5 A 2
4 oo gt i
= 100, 5 (100) 5" 4@ ﬁ”’
= 100°,80° 1 A
27. (@) x-2y=2, 4x—2y =5 28. In AABC,
¢ ¢ A+ /B + ZC = 180° (Angle sum
x]0]2][x] 0 [125 property)
y |-1]o||y|-=25] 0 x+3x+y = 180°




4x +y = 180° (i)
Given: 3y -5x = 30° (i)
From (i), y = 180 — 4x
So, eq" (ii) becomes 3(180 — 4x) — 5x = 30
540 — 12x - 5x = 30
17x = 510
x = 30
From (i), y = 180 -4 (30)
= 180-120
= 60°
So, /A =x = 30°
ZB=3x = 90°
ZC=y = 60°
In AABC, ZB = 90°, so it is a right angled
triangle.
SECTION-D

29. Let speed of boat in still water be x km/hr and

that of stream be y km/hr.
So, speed of boat upstream = (x —y) km/hr
Speed of boat downstream = (x + y) km/hr

According to question,

32 36
+ =7
X-y X+y
40 48
+ =9
X-y X+Yy
Let =p, | =q
X-y X+y
So, we get equations as
32p+36q =7 (i)
40p +48q = 9 (i)
On multiplying (i) by 5 and (ii) by 4, we get
160p + 180q = 35

160p + 192q = 36

- 12q =-I

30.

...(iii)

i.e. x+ty =12
I
From (i), 32p + 36 2 =7
32p=7-3=4

-
x—y =18 - (iv)
On solving (iii) and (iv), we get

x = 10

y =2
Speed of boat in still water = 10 km/hr

Speed of stream = 2 km/hr

I (i)
(2 +b) )
m -1 ...(ll)
a’+b*+2ab-a’- b’

a’ +b?

ax + by

bx + ay

2ab

I ..(iii)

On multiplying (i) by b and (iii) by a, we get
abx + b’ =b

bx + ay

2a’b
_al+b?
2a’b
2’ +b?
a’b+b’- 2a’b
a’ +b’
b’ - a’b
a’ +b’
b(b* —a”)
a’ +b’
b

a’ +b?

abx + a%y =

y(b*—2a = b—

y(b? —a?) =

b
Fr i),ax + b = |
om (i), ax b
bZ

a’ +b?
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ax =

a’ +b?

31. Let speed of X be x km/hr and that of Y be y
km/hr.

Time taken by X to walk 30 km

30
= — hours
X

Time taken by Y to walk 30 km

30
= — hours
Y
According to question,
E:£+3
X Y
30 30_,
x Yy
[ I .
—_—- —=— (I)
x y 10
Also, E:EE
2x 'y 2
Is_30 3
x 'y 2
s 30_-3
x y 2
12 1 (i)
X y 10
| I
let —=p, — =q
X Y

So, equations (i) and (ii) become

I
p—q=E:I0p—IOq=I ..(iii)

I
and p—2q=—B = 10p—-20g=1 ..(iv)

On solving equations (iii) and (iv), we get

ADDITIONAY py P HEMATICS - 10

32.

=)
o
|

)
a
1l

10g = 2
I
q = E:y=5
From (iii),we get 10p—10 (éj=l
Op=1+2=3
3
P70
_ 10
*73

10
So, Speed of X = 3 km/hr

Speed of Y = 5 km/hr
a(x+ty)+tb(x—y)=at—ab+b> (i)
a(x+ty)—-b(x—y)=a’+ab+b> (i)
letx+y=p and x-y=q
So, equations (i) and (ii) becomes

ap +bq=a’-ab +b? ...(iii)

ap—bg=a’+ab+b? -(iv)
On adding (iii) and (iv) we get,

2ap = 2 (22 + b?)

|
7 @ +b?)

p

From equation (iii),

I
a;(a2+b2)+bq a’—ab + b?

a?+b2+bq = a2—ab +b?

bg = —ab
q=-a

So, x+y=%(az+b2)
X—y = —a

|
2x = ;(a2+b2)—a

2x =a+— —a=—
a




33.

34.

bZ
=5
So,y=x+a=b—2+a= b* + 22"
2a 2a
Let 2x-I-3y =p and Ix- 2y =q
So, equations become
I 12 I
7972
and 7p+4q =2
i.e. 7lp+24q =7 ... (i)
and 7p+t4q =2 ... (i)

On subtracting (ii) from (i), we get

I
20q=5:q=z

I
From (i), 7p + 24 (Zj =7

7p =1
|
P=7
So,weget 2x+3y =7 .. (i)
3x—-2y = 4 (iv)

On multiplying (iii) by 3 and (iv) by 2 and
subtracting, we get
6x + 9y = 2|

_6x14y=8

3y = 13
y =1
From: (iii),
2x + 3(1)
2x

X_

kx —y

6x — 2y

|
w N N DA

(i) For unique solution : al # :—'
a

2 2

35.

k-1

6 -2
k#3
(i) For no solution : 4.2 * S
aZ b2 CZ
k_ 1,2
6 273
k =3
The system has infinitely many
solutions, if A 5 _ S
a2 b2 CZ
- k_ 1.2
i.e. s - 23

Clearly, l # z,
2 3

So, there is no value of k for which the given
system of equations has infinitely many
solutions.

Let the expenditures of U and V be 9x and
| 6x and income of U andV be 8y and 7y.

According to question,
8y — 19x = 1250 (i)
7y — 16x = 1250 (i)
On multiplying (i) by 7 and (ii) by 8, we get
56y — 133x = 8750

56y S 128x = 10000
— 5x =-1250
x =250
From (i), 8y — 19(250) = 1250
8y — 4750 = 1250
8y = 6000
y = 750
Therefore,
Income of U = 8y = 8 (750)
= 3 6000
Income of V = 7y =7 (750)
= X 5250
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36. The system of equations has infinite number 4p—-2q=3p + 3q 3p+3q+3=6p—3q
of solutions if

p =5q (i) 0=3p-6q-3
a’2 b2 c2
2 3 9 On solving (i) and (ii), we get
i.e =—— = -7
p+q 2p-q 3(p+q+l) o _1
. 2 3 3 5q-2q=1=q 3
i.e. = = 5
P+q 2p-q  p+q+l So, p=5q ==
L 3
SECTION-A
. v I
A
4
1611
5 —
——— Areaof A= x 6% 6
4 — _ .
P | —— = 18 sq. units
3 iy aa—
_—
2
i
Xlﬁ H I . HHHH P IECX
5 4 3 5 _],0 2 41 HE 6
2
= Y
yY! x=6§§
. . ..a b ¢
2. The system of equations has no solution if L =« 1
a2 b2 c2
. I 2 5
le. 3" K * 5
k=6
3. 3x+y=|
k- x+ (k=1y = 2k + |
L . .a b
System of equations is inconsistent if — =1L L
a2 2 CZ




I
ie. 3 _ | + ! Area of triangle = 3 Xaxb= 2.
k-1 k=l 2k+l . , 2
3K—3 = 2k | 8. As (3,a)liesonline 2x -3y =5
k=2 2(3)-3(@) =5
4. Thesystem of equations representintersecting 6-3a =5
b
lines if <L 7 3a = |
a2 2 |
2.5 2=y
K™ 7 3
14 9 x+2y = 8
< > 2x+4y = 16
5. The system of equations has a unique solution Ty =
I
if a + 5 Here, Sl )
a, b, K 3,
ke, -zl bh_2_1
6 2 b, 4 2
6. x+ky=0 c, 1672
2x - Y =0 As i = ﬂ = i
System of equations has a unique solution if a, b, ¢,
a " b So, the system of equations has infinitely many
a, b, I solutions.
le. 250 10. x+y=14
—I
. - X—y =4
i.e. k # ) Y
7 ST
(0,b) -
X! ’ / / > X -
(@ 0) ]
X
ellib 4
a b
¥
Y!




Here’izl’ 5=L=—|, i:ﬁ:z
a, | b, -l , 4 2
a b

As —L=—
3.2 bZ

The system has a unique solution i.e. the
system is consistent.

SECTION-B

—4x+y=1 (i)
6x—5y=9 (i)

On multiplying eq" (i) by 5 and adding both
the equations, we get

5(4x+y)+6x—-5y = 5+9
—20x + 5y + 6x -5y = 14
—l4x = 14
x = —|

From (i),y=1+4x = | -4
y = -3

The given pair of linear equations intersect if

a, b, Here,a =2, b =-3
—¢—
a, b, a =4, b =-5
: 2.3
le. 4 * 5
. 2x=5y+4 (i)
3x-2y+16=0 (i)
S5y+4
From (i), we get x = )’2
S5y +4
From (i), 3 22— _2y+16=0
IS5y +12-4y+32 = 0
lly+44 =0
y=-qr =4
s _Syx4 _ 5044
o, X=—7— = >
-20+4
= * =—-8

ADDITIONAY py P HEMATICS - 10

14.

a
For unique solution, —-# —-
a2 b2

- 6,2
ie. ” + I
k = 3
a . | bI c,
For infinitely many solutions, — = —=—
2 b2 CZ
6 _2_3
5 3 k I 2
Clearly — # —. So, there does not exist any

I 2
values of k for which the system of equations

has infinitely many solutions.

99x + 101 y = 499 (i)
[01x + 99y = 501 ..(ii)
On subtracting (i) from (i), we get
2x -2y = 2

x—-y = | ..(iii)
On adding (i) and (ii), we get
200 x + 200y = 1000

x+y =25 -(iv)

On adding (iii) and (iv), we get

2x = 6

x =3
From (iv), y =5-x
=5-3

=2

The system of equations has infinite solutions

aI_bl_cl
aZ_bZ_CZ
. I k+l _ 5
e, —=— =—
k+l 9  8k-lI
| Il |
| k+l, k+l_ 3
kel 9 9  8k-l




8k*+8k—-k—-1 =45
8k*+7k —46=0

—7 149 +1472
16
—7 £+/1521

16
-7 39
16
—46 32
16" 16

-23

=22
8

(k+1)2=9
k+1=+3

k=-4,2 k

So,we get k = 2.

Let the numerator be x and denominator be y.

) X
So, fraction = —

According to question,

x+l 7
y +1 8
8 +8 =T7y+7
8x -7y = —I (i)
x -1
Again, ﬁ = ;
7x—7 = 6y—6
7x—6y = | (i)
On multiplying (i) by 7 and (i) by 8, we get,
56x — 49y = -7
56x —48y = 8
_ + _
-y = -I5
y = 15
From (i), 8x — 7(15) = —I
8x = —| +105 = 104
8
The system of equations has infinitely many
solutions if
aI — bI — cl
a, - b, - c,

20.

3 4 _ 12
a+b Z(a—b) 5a- |
3 4 4 12
a+b  2(a-b) 2(a=b) 5a-|
3 2 4 12
a+b a-b 2(a-b) 5a-|
3a—3b=2a+2b 52— 1=6(a—-b)
a=>5b (i) 52— | =6a—-6b
—at6é6b=1 ..(ii)
From (i) and (ii),
a=5band-a+6b=1
So, weget-5b+6b=1,b=1
a=5b=5()=5
2x-3y+6=0 (i)
4x-5y+2=0 (i)
H a, 2 |
ere, —=—=—
a, 4 2
b _-3_3
b, -5
S _6_;
c, 2
a b .
As L L so, the system has a unique
aZ 2
solution.

On multiplying (i) by
from (i), we get

2 and subtracting (i)

4x — 6y + 12=0
4x — S5y + =0
_ + _
-y =-10
y = 10
From (i),2x - 3(10) + 6 = 0
2x-24 =0
x = 12
XY
—+=+1 = |5
10 5
RN A
0 5
2x +y = 140 (i)
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Again, XX =5 x ooy b
8 6 - -5 9 -5
X+4Y - s 14 -9
P SR S
3x +4y = 360 (i)
From (i), y = 140 — 2x 23. (i) Sx+éy=15
On putting this value of y in (ii), we get 4 —5(a b
| |
3x +4 (140 — 2x) = 360 Asgi?(;;ﬁEJ
3x + 560 — 8x = 360 )
5% = —200 (i) 8x— 10y =30
x = 40 Asd_ -5 1003 b ¢
So, y = 140 — 2x 8 -10 30 a, b, ¢
= 140 — 2(40) (i) 8x— 10y =20
o psdoc5 108 b _g
B 8 -10 20 a, b, ¢
SECTION-C

24. 2x—(a—-4)y—-(2b+1)=0
21. Let the fixed charge be ¥x and cost of food 4x—(a—lyy—(5b-1)=0

per day be y.
The system of equations has infinite solutions

According to question, if
+ = H
x + 20y = 3000 (i) Qb o
x + 25y = 3500 (i) a, b
= 500 . 2 _a-4 _ 2b+l
“5y = - PO e
y =100 4 a-| 5b-1I
From (i), we get x = 3000 — 20 (100) l_oa-4 1 _2b+l
2 a-1'2 sb-

= 3000 — 2000
a—1=2a-8, 5b-1=4b+2
= 1000
a=7, b=3
So, fixed charge = 1000
So, a=7,b=3
Cost of food per day= 100
2. x+y=| 25 Let ' —p  and —_=gq
x - | y-2
2x -3y =11 .
So, equations become
According to cross multiplication method,
S5p+q=2 (i)
X = y = I — .
-11-3 2411 -3-2 6P—3q— I ...(II)
X _Y_ On multiplying (i) by 3 and adding equation (i)
9

|
14 .5 and (i), we get
ADDITIONAY py P HEMATICS - 10 -



26.

27.

I
o

I5p + 3q

6p — 3q

21p

I
~

P:

x—1=3=>x=4

w| —

From eq" (i), q=

|
N
|
U1
O

et Lop and Log.
X Y
So, equations become
P — 4q =
p + 3q

1l
|
~

~ 7q

q= |
p—4q = 2,
2+ 4(1)
6

we get

O
I

So, X=Z’ y =1

Let father's age be x years and son's age be y

years.

According to question,

70
95

2y + x

2x +y
From (i), x =70 — 2y

On putting value of x in (i), we get

2(70-2y) +y = 95
140 —4y +y = 95
3y = 45

(i)

28.

y =15
So, x = 70-2y
= 70 -2(15)
=70-30
= 40
So,  age of father = 40 years
age of son = |5 years

Let speed of train be x km/hr and speed of car
be y km/hr.

According to question,

160 600

_ =8
X Y

20 520 4
x 'y 5

(as 8 hours +12 min = 8 + (12/60) = 41/5)

Let l = P’ l = q
X Y
So, we get equations as
160 p + 600q = 8 (i)
1200p +2600q = 41 ...(ii)

On multiplying (i) by 30 and (ii) by 4, we get
4800p + 18000q = 240

4800p + 10400q = 164

7600q = 76
76|
97 7600 100
ie.y = 100

From (i), we get

160p + 600

1
oo

160p + 6
160p

1l 1
N 00

p
i.e. x = 80

ADDITIONAY py s P HEMATICS - 10



29.

80 km/hr
100 km/hr

So, Speed of train

Speed of car

Let time taken by one man alone be x days.
Let time taken by one boy alone be y days.
According to question,

8 12 I
—_—t— = —
X Yy 10
6 8
_+_ = J—
X Yy 14
Let —=p, and l=q
Y

So, we get equations as

8p+12q = —
80p + 120q = | (i)
Another equation becomes,
6p +8q = L
PR 14
84p + 112q = | ..(ii)

On multiplying (i) by 21 and (ii) by 20, we get
1680p +2520q = 21
1680p + 2240q 20

280q = |

So,

From (i),

~

1l
N
o]
o

|
280

3
80p+7

80p + 120 (

3 4
80p = |—7—7

P 40
140

So, X

A man can complete the work in 140 days
and a boy can complete the work in 280
days.

ADDITIONAY py P HEMATICS - 10

30. Let father's age = x years
Sum of ages of 2 children =y years
According to question,

X = 2y (i)
and
x+20 =y+20+20
x—y =20 (i)
On putting (i) in (ii), we get
2y -y = 20
y = 20
x =2y = 40
So, father's age = 40 years

SECTION-D

31. Let, Speed of car A = x km/hr
Speed of car B =y km/hr

According to question,

— i E—
A B
gx + %y = 80
[I hour 20 minutes = | + (20/60) = 4/3]
x+y = 60 (i)
A . B .
8x —8y = 80
x—y =10 (i)
On adding (i) and (ii), we get
2x = 70
x = 35
From (i), y = 60 —x
= 60 -35
=25

So, Speed of car A = 35 km/hr
Speed of car B = 25 km/hr




32. Let cost of one chair be ¥ x and cost of one

33.

table be T y.

According to question,
4x + 3y = 2100 (i)
5x +2y = 1750 (i)

On multiplying eqn (i) by 5 and (ii) by 4, we
get

20x + |5y = 10500
20x +8y = 7000
7y = 3500
3500
y = = =500

From (i), 4x + 3 (500) = 2100
4x = 2100 — 1500
4x = 600
x = 150
Cost of one chair = X 150
Cost of one table = ¥ 500
Therefore,
Cost of five chairs = 5 x 50
= X750
Cost of eight tables = 8 x 500
= 34000

Let father's age = x years
Son's age =y years

According to question,

x—10 =12 (- 10)
i.e. x—12y = -110 (i)
For another eqn,

x+ 10 =2(y+10)

x—2y = 10 (i)

On subtracting eqn (ii) from (i), we get

34.

35.

x—12y = - 110
x—-2y = 10
-+ -

— 10y = -120

y = 12
From (i), x = 10+ 2y
= 10+24

= 34
So, Father's age = 34 years
Son's age = 12 years

Perimeter of ABCDE =21 cm
ie. AB+BC+ CD + DE +AE=2I|
3+x—-y+x+y+x—y+3=2I
3x—-y =I5 (i)
As BE || CD and BC || DE,
BCDE is a parallelogram

BE = CD (opposite sides of
parallelogram)

i.e. x+y =25 (i)
On adding equations (i) and (ii), we get
4x = 20
x =5
from (i), 3(5) -y =15
y =20

So, BC=x-y=5-0 = 5cm
CD=x+y=5+0= 5cm
DE=x-y=5-0 = 5cm

BE = 5cm

So, perimeter of quadrilateral BCDE

=4 x 5 (perimeter = 4 X side)

=20 cm

| _
__q.
y

So, equations become

Let L p and
X
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ap—bg =0 q |

ab’p + a’bq = a’+ b2 a(a2+b2) - ab(a2+b2)
[ I
P - q _ I P =; q =E
a’b+b’-0 O0+a’+ab> a’b+ab’ _ :
X=a y=b
P = d = | 36. 2x+y=6 |30
b(a2+b2) a(a2+b2) ab(a2+b2)
| y | 0|6
P _
= , 2x—y =2
b(a® +b?) ab(a’ +b?) Y x]0 )1
y |-2|0
6
5
4
I%I
}'Z} - (2,2
III
X! FH HH HH X
6. 5. 4. 3 5 | 0 L N e
- %
X
IIJ'\
_:2 ‘I‘I:::\y
.\ n7a
/ Jn—a
vk
=3
IYl

As the equations intersect at point (2, 2), so, (2, 2) is a solution of given set of equations.

I
Area of triangle formed by lines representing these equations with the x — axis = ) X2 x2
= 2 sq units.

I
Area of triangle formed by lines representing these equations with the y — axis = ) X 8x2

= 8 sq units.
I

So, Ratio = —=—.
8 4
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37. 2x+y=2[ [ o | | 2x+y=6 x| 0| 3

38.

xélﬂ \;rB 0.6
HEEX
50

it
44—
H )
31

A2 2 / -
\I L,,kf \/\
\ \{ C (3,0 |
X e - T = T X:
—6 iS4 —3on 20| 0 | 253 45506
D (l,0 ‘
- ) 2
X
i-L\
_2 ‘:,). ‘“:\6
X
£
3 N
b “9«
\YI
Vertices of trapezium are A(0, 2), B(0, 6), C(3, 0) and D(1, 0).
Area of trapezium ABCD = area of ABOC — area of AAOD
=%x3x6_ %x | x 2
=9-1
= 8 sq. units
Let the numerator be x and denominator bey. From (i), y = 5+ 2x

According to question, On putting this value of y in (i), we get

y=5+ 2x

8 -3(5+2x)=5
-2x+y =5 (i)
. 8x—-15—-6x =5
For the other equation,
2x = 20
x=1 3
y—I g x =10
8x -8 = 3y-3 So, y = 5+2(10)
8 -3y =5 ..(ii) =125
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. X 10 X y I
So, Fraction = —=_— = —— =
y 25 (m +n) m -n° m+n
39. mx—ny =m?+ n? x | y _ |
= . =
X +y=2m (m+n)2 m+n m” - n m+n
2
X y I X=(m+n) yzmz—nz
Jmn+mi+n:  -m>-n’+2m? m+n m+n m+n
=m+n =m-n
40. (a—b)x + (a +b)y =a?’—2ab-b?
(@+ b)x + (a + b)y =a? + b?
X _ _ |
(a+b)(—a2 —bz)—(a+b) (a+b)(—a2 +2ab+b2)— (a- b)(a+b)— (a+b)2
(-a* +2ab+b?) (a-b)(-a’-b)
X _ _ I
—a’—ab’ —a’b-b’ -2’ +2a’b+ab’- a’b+2ab’ +b’ a’—b?>—a’—b’—2ab
+a’—2a’b—ab’ +a’b  +a’+ab?- a’b- b’
—2ab* - b’
X Yy I
—2b’ —2a’b—4ab>  4ab® -2b’-2ab
_ —2b’-2a’b—4ab’
X -_—
—2b* —2ab
~2b(b” +a” +2ab)
~ -2b(b+a)
=a+tb
Y I
Also, = ——
> 4ab’ T 2b(a+b)
_ -2ab
Y a+b
: 1DY (iii) (d) x+y =10
x—y = 4
(i) (b) The sum of number of students who took + 4 +
part in Quiz is b. The number of boys are
represented by x and number of girls are 2x = 14
represented by vy. x =7
x+y=10 7+y =10
(i) (c) The difference between the number of y =3
girls and number of boys is 4. . The solution of given pair of equation is
x—-y=4 (7, 3).
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(iv) (a) Linear equations have unique solutions.
(v) (c) Area of AABC =2 (base (height)

The base is AB which is having lengths of 6
units.

The height is measured from x axis to point
C.The ordinate of point C represents the
height of AABC.

Height = 3 units
Area of AABC = Y2 (6) (3) = 9 sq units.
/ UDY

() (b) x—10=y+10

x—y =120
(i) (b) y+20 =x
(i) (¢) x—-y =120
x+y =220
o
2x = 240

x = 120

x—y =120

20—y =20

y = 100

(iv) (¢) x—-y =120

x+y =220

+ + 4+

2x = 240

x =120

y = 100

The solutionarex =0andy =b

a=120
b= 100
~a>b

(v) (d) The line x = 120 lies parallel to y axis and
line x = 100 lies parallel to x axis.

Thus both lines are intersecting.



g Quadratic Equations

Multiple Choice Questions

. (b) Asx= —% is a solution of 3x* + 2kx — 3 Also, q is a root
=0
X Q-pq+tq =0
3[—%] +2k(—l]—3 =0 q(q-p+1) =0
3 q=0orq=p-1|
~-k-3 =0 _
4 q=p-|I
k = %—3 = p=q+l
3-12 =0+1
4 = |
= __9 SO,P= |’q=0
4
2. (b) Equation has no real roots if D < 0 W
i.e. b?—4ac < 0
ie. b2—4(1)(1) <0 SECTION-A
. -
e o= I x=7x+ 12
iie. (b+2)(b-2)<0
o 2<b <2 x2—3x—4x + 12
-3)-4(x-3
3. (d) let o, B be the roots then ap = 3 X(x=3)=4(x-3)
of = 3 (x=3) (x4
(HB =3 (o a=1) 2. 2xX*+3x-4=0
B=3 b?—4ac = 9-4(2) (-4)
4. (a) 3V3x> +10x ++/3=0 =9+32
D = b?-4ac = 4] >0
= (102 -4 (3v3x+3) As b?— 4ac > 0
= 100-36 = The equation has real and distinct roots.
= 64
3. 32+ I13x+ 14=0
5. 2—px+q=0
(a): P'Xthq ¢ LHS =3x*+I3x+ 14
s p is the roo
pPP—pi+q =0 =3(-2)*+13(-2)+ 14 (Putx=-2)

1
o

- q =[2-26+ 14
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=0 k? = 456
= RHS k= 2114
=_2i 2 =
So, x 2isarootof 3x*+ I13x+4=0 8 bx2—2\/;x+b=0
.xX2=3x-1=0 . T
The equation has equal roots if discriminant
LHS = x>-3x - | =0
= |2— — = 2
12-3(1) -1 (Putx =1) e, (2\/;) _4(b)(b) = 0
=1-3-1 4ac —4b* = 0
= -3 #RHS (= 0) b2 = ac
So,x = | is not a solution of equation
x?=3x—-1=0 SECTION-B
- Xi=3x—10=0 9. 16x—24x—1=0
D = b?-4ac
_ —bxb’ —4ac
= (=3 -4(1) (-10) X = 2a
=9+40
~(<24) % /(-24) —4(16)(-1)
= - 2(16)
. Let \/6+\/6+\/6+...=X _ 24 ++/576 + 64
32
V6 =X
i 24+ /640
On squaring both sides, we get = Y
6+x = x _24x84I0
x*-x—-6 =0 B 32
xE—3x+2x—6 = 0 _ 3%4o
x(x=3)+2(x=3) = 0 4
(x=3) (x+2) = 0 o, L,2-°
: X . x—-2 x-I X
Xx=3x=-2 x-142x-4 6
As value of \/6+\/6+\/6+... cannot be (x-1)(x-2) X
negative, so, x = 3 x(3x-=5)=6x-1)(x-2)
. 3x*—kx+38=0 3x*—5x = 6(x*—3x + 2)
The quadratic equation has equal roots 3x*—5x = 6x*— I8x + 12
if D=0 0 =3x*-13x+ 12
i.e. b?—4ac = 0 0 =3x*-9%—4x+ 12
ie. k*-—4(3)(38) =0 0 =3x(x—-3)—-4(x-3)
k?—456 = 0 0=(03x-4) (x-3)
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3x—4=0, or x—3=0 = 8la* + 64 b* + 144a%b?

4 = (9% + 8b?)?
x=§, or x=3
_ —b+\D
Il. x*—2ax+a2-b?=0 X Y
X2+ [(~a—b) + (—a+b)]x+(a+b)(a-b)=0 (9a2—8b2)i(9a2+8b2)
x2—(a+b)x—(a—b)x+(a+b)(a—b)=0 B 24ab
x[x—(@+b)]-(a-b)[x—(a+b)]=0 L L
24ab 24ab
[x-(a-b)][x—-(a+b)]=0 3a -2b
X = -/ or X=—
x—(@-b)=0 or x—-(a+b)=0 4b 3a
Xx=a—-b or x=a+b I5. Let the two numbers be x and 16 — x.

According to question,

2. 4x* —4a’x + (a*-b*) =0

I
2 4 2 _R2) _ 2 2 4 _ 4 — ¥ - _
ix +[-2 (a’—b?) -2 (a’ + b?)] x + (a* - b?) < e x 3
=0
4x? — 2 (a® — b?) x — 2(a* +b?) x + (% — b?) I6_—X+X =l
(224 b)) = 0 x(l6-x) 3
48 = |6x —x?
2x [2x —a?—b* — (a? + b?) 2x—a?-b?) =0
) ST, 2 0 x*—16x+48 =0
X — (a* — X —(a* + =
[ ( a ( ) xX?—12x—4x+48 = 0

2x —(@a>-b?) =0 or 2x—(a’+b») =0
x(x-12)-4(x-12)=0
-b* +a’ a’ +b’

X = 5 or Xx= 5 x-4)(x-12) =0
x=4,12

13. (k=12)x*+2(k-12)x+2=0
The equation has equal roots if discriminant If x=4, Other number = 16 -4 = 12

D=0 if x=12, Other number=16-12=4
i.e. bl—4ac = 0 | |
| 6. X+— = 1l—
4(k-122-4(k-12)(2) = 0 X T
2
(k—12) [4(k—12) - (4) (2)] = 0 x>+l 122
X 1
(k=12) (4k - 36) = 0 lIx2—122x+ 11 =0
(k=12) 4(k—-14) =0 Hxd—x—12Ix + 11 =0
k= 12, 14
x (Ix=1) =11 (Ilx=1) =0
[4. 12abx*— (9a% — 8b*)x — 6ab =0
(Mx-=1Nx-=11)=0
D = (9a% — 8b?)?% — 4 (12ab) (=6ab
(%a )" =4 (12ab) (=6ab) lx—=1=0 or x—11 =0
= (922 — 8b?)? + 288a%b? |
XxX=— or x = 1I|

= 8la* + 64 b* — 144a’b? + 288a%b? I
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SECTION-C

17.

Let D, and D, be the discriminants of
equations x* + 2cx + ab = 0 and x*> — 2(a + b)
x +a? + b? + 2c? = 0 respectively.

x2+2cx+ab=0

D, =(2c)* -4 (I) (ab)

= 4c? — 4ab
=4 (c*—ab)
As roots are real and unequal,
so D >0
c2—ab>0 (i)

x*—2@+b)x+a?+b2+2c*=0
D, =4 (a+b)*-4(l) (a> + b*> + 2¢?)
= 8ab — 8¢?
= —8 (c?—ab) < 0 [From (i)]
So, the given equation has no real roots.

x+4 x-7 30
x—7-x—4 I

- 11 _ 1

x> - 3x- 28 30
1
x*-3x-28 30
x?-3x-28+30 =0
x2-3x+2 =0
xX*=2x-x+2=0
Xx(x-2)—-1x-2)=0
x-1)(x-2)=0

x =172

Let the smaller side and larger side be x cm
and y cm respectively.

Hypotenuse = 3\/§ cm
So, xX2+y? = (3\/§)2
x2+y? = 45 ..(i)

20.

If smaller side is tripled and the larger side is
doubled,

(3%)* + (2y)*
9x2 + 4y? =

(15)°
225
From (i), x2 = 45 —y?
So, we get 9(45 — y?) + 4y? = 225
405 — 9y* + 4y2 = 225
5y = 180

180 _
5
y = %6

x*=45-36=9

0

2 =

36

Fory=-6,
Xx=%3
Fory=6, x*=45-36=9
x=%3
As length cannot be negative,
So,y=-6, x=-3 rejected
x=3, y=6
Length of smaller side = 3 cm

Length of larger side = 6 cm

As x =—2is a root of equation
3x2 + 7x + p = 0, we have

32047 (2) +p =

2-14+p =

p =

xXX+k(@x+k-1)+p =

xXX+k(@x+k-1)+2 =

x2+ (4k)x + k*—k+2 =

(Putp =2)

o O O NN O O

As roots are equal,
Discriminant (D) = 0
(4k)>—4(k*-k+2) =0
l6k? —4k> + 4k -8 = 0

12k +4k—-8 = 0
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3k +k-2 =0
3k +3k-2k-2 =0
3k(k+1)=2(k+1) =0
Bk-=2)(k+1) =0
3k—=2=0 or k+1 =20
k=3 or k=-I
3

21. x*(@a?+b*)+2(ac+bd)x+ (c2+d) =0
Consider, Discriminant (D)
=4 (ac + bd)2 -4 (a> + b?) (c* + d?)

= 4 (a’c? + b’d? + 2abcd) — 4 (a’c? + a’d?
+ b2c2 + bZdZ)

= 8 abcd — 4ad* — 4b*c?
= —4 [(ad)? +(bc)* — 2 abcd)
= —4 (ad — bc)?
<0
For no real roots,D <0

iiee.D#0 ie. ad#bc

22. As 2 is a root of the quadratic equation

3x*+ px — 8 =0,
32*+p(2)-8=0
12+2p-8 =10
2p = -4
p=-2

.".Other equation becomes
4x*-2(-2)x+k =0
4x*+4x+k =0
As roots are equal,
Discriminant (D) = 0
i.e. 16 —4(4) (k) =0
6 — 16k =0

k |
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23. (x—a)(x—b)+(x—b)(x—c)+ (x—c)
(x—a)=0

= x*—bx—ax +ab+x*—cx—-bx+bc+
x!—ax—cx+ac=0

= 3x*—2bx—-2ax—-2cx+ab+bc+ca=0

= 3x*-2(@+b+c)x+(ab+bc+ca)=0

Discriminant (D)
=4(a+b+c) - 12 (ab + bc + ca)

=4 (a’ + b’ + ¢* + 2ab + 2bc + 2ac — 3ab
— 3bc — 3ca)

=4 (a’+ b’ + c?—ab — bc - ca)
=2 (2a + 2b? + 2c? — 2ab — 2bc — 2ac)
=2[(a-b)*+(b-c)*+ (a-c)]
D=2[@a-b)y*+(b—-c)+(a—c)]>0
As D >0, so roots are real.
Roots are equal if D =0
ie. 2[@-b)y?+(b-c)+(a-c)=0

ie. a—-b=0, b-c=0, a-c=0,
a=b, b=c¢c, a=c

iie. a=b=c.

24. Let the two numbers be x and y such that

X >Y.
x—-y =3 (i)
Also, L = 3 (i)
y X 28
From (i), X =3+y

Putting in (ii), we get

I 3
y 3+y 28
3+y-y 3
y(3+y) 28

3 3
y(3+y) " 28

28 = y* + 3y

y?+3y—-28 =0




y?+7y—4y-28 =0
yly+7)-4(+7) =0
y-4(r+7) =0
y = 4,-7
As y is a natural number,
y = —7 is rejected
So, y =4
x=3+y =17
SECTION-D
25, x—2+x—4 _ 10
x-3 x-5 3
(x—2)(x—5)+(x—3)(x—4 _ 1o
(30 9) 3
x* - Tx+10+ x> - 7x +12 _ o
x> - 8x+15 3
2x* —14x +22 _ 10
x> —8x +15 3
x> - Tx+11 _ B
x> - 8x +15 3

26.

3x?—2Ix + 33 = 5x*—40x + 75
0 =2x*— 19x + 42
0 =2x*—12x—7x + 42
0=2x(x—-6)—7 (x—6)
0= (2x—7) (x—6)

2x-7)(x—-6) =0
2x—7 =0 or x—-6=0
A
x—2 or x=

Let speed of stream be x km/hr
Speed of boat in still water = 18 km/hr

So, Speed of boat downstream = (18 + x)
km/hr

Speed of boat upstream = (18 —x) km/hr

According to equation,

24 24
18 —x ) I8+x+I (-up=D=1)
24 24 -
18- x I8+x
18 +x—18+x I
(18-x)(18+x) 24
2x I
324-x2 24
324 — x> = 48x

x?+48x—-324 = 0
x?+54x-6x—-324 = 0

Xx(x+54)-6(x+54) =0
(x—6)(x+54) =0
x = 6, —54

As speed cannot be negative,

x = — 54 is rejected.

So,x=6
Speed of stream = 6 km/hr
27, 3 3x -1 9 2x+3) _ 5
2x +3 3x -1
Let 3x- | =y
2x +3
So, equation becomes
3 2. 5
y Y
3y?—2 = by
3y?—5y-2 =0
3y’—6y+y—-2 =0
3y(y-2)+1(-2 =0
BGy+hh(-2 =0
3y+1=0 or y-2=0
I
=_ — r =2
Y 3 or 'y
_ _,
4 3 Y
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3x - | =_l 3x- | _

2x +3 3 2x +3
IxX-3=-2x-3 3x—1=4x+6
lIx=0 x=-7

x=0

28. Let original speed of the aircraft be x km/hr.
New speed = (x — 200) km/hr.
Duration of flight at original speed
600

= — hours
X

Duration of flight at reduced speed

_ 600
% - 200 ours

According to question,

600 | 600

= —+
x - 200 2 X
600 600

|
x-200 x 2

| | |
x—200 x 1200

x - x+ 200 |
x(x - 200) 1200

x* —200x = 240000

x* —200x — 240000 = 0
x* — 600x + 400x — 240000 = 0
x (x — 600) + 400 (x —600) = 0
(x +400) (x —600) = 0

x =—400 or x = 600

As x, being speed of aircraft can't be negative.
So, x =600
Orriginal speed of aircraft = 600 km/hr

. . - 7 _ I
Duration of flight 600 hour
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29. Let the usual speed of plane be x km / hr

30.

. 1500
Time taken = —— hours
X
New speed = x + 250 km / hr
Time taken = 1500 hours
x + 250
According to question,
1500 1500 I
x + 250 X 2
1500 1500

[
X x + 250 E
I | |

X  x+250 3000
x+250-x |
x(x+250) 3000

x2 + 250 x = 750000

x2 + 250 x — 750000 = 0
x2 + 1000x — 750x — 750000 = 0
x (x +1000) — 750 (x + 1000) = 0
(x — 750) (x + 1000) = 0
~1000

x =750 or x

Now, x being the speed of plane cannot be
negative,

x =—1000 is rejected
So, x=750
Speed of plane = 750 km/hr
Let total number of camels be x.

According to question,

£x+2\/;+l5=x
2\/;+|5=x—§
2&+|5=%X
8+/x +60 = 3x

3x—8+/x —60 = 0

3(\/;)2 _8/x—-60=0



3.

Let\/; y
3y2-8y—-60 =0

3y?— 18y + 10y — 60= 0
3y(y-6)+10(y-6)=0
By +10)(y-6) =0

0
=—— or =6
Y 3 Y

Now,y = - ? is rejected as number of

camels can not be negative.

So, y =6
ie. \/; =6
x = 36

So, total number of camels = 36

LetVarun's age be x years and Nihal's age be

y years.

According to question,

x—7 =5(y-7)?
x—7 =5(y-7)?
For second equation,
2
y*3 = (x+3)
S5y+15=2x+6
2x -5y =9
From (ii), X = 9+25)'
Putting in (i), we get
Y =57y
2
9+5y—14 =10 (y*+49 - |4y)
S5y—5 =10 (y* + 49 — 14y)
y—1 =2 (y*+49 - 14y)
y—1 = 2y> + 98 — 28y

2y?— 29 +99 = 0

N0,

(i)

29+,/841-8(99)

y - 4
29 ++/49
y: —_—
_ 29+7
YT
29+7 _ 29 -7
4 II4
:9’ = __
Y | M 3
Now, y=7is rejected
So, y =9
Nihal's age = 9 years
' 9 + Sy
Varun's age = >
_ 9+45
2
= 27 years
3. 1. 11
a+b+x x a b
(a+b+x) _a+b
(a+b+x) ab
—(a+b)  a+b
x(a+b+x) ab
— —L
x(a+b+x) ab
x(a+b+x)+ab =20
xa+xb+x*+ab =0
x?+xa+xb+ab =0
x(x+a)+tb(x+a) =0
(x+a)(x+b) =0
X=—-a or X =-b
SECTION-A
l. LHS = x2—33x + 6

PR A

(243)2-343 (-243) + 6

:::::



= 12+18+6 = 8+24
= 36 = 32
* RHS(=0) 7. 2+ 53x+6=0
So, x= —2.\/5 is not a solution of the given Discriminant (D) = (5\/5)2_4(2) (6)
equation.
I = 75-48
2. Asx=-Eisasolutionof3x2+2kx—3=0, =27>0
3 . 1 2+ 2K (_lj _3= So, the given equation has real roots.
2 2 8. abx® + (b? — ac)x —bc = 0
%—k—3 = abx* + b’>x —acx —bc = 0
3 9 bx (ax +b)—c(ax+b) = 0
k=377 (bx—c) (ax +b) = 0
3. Let the two consecutive positive integers be bx-c=0 or ax+b =0
xand x + |. c b
According to question, X=E °r X=_;
x (x+ 1) = 240 9. 2x*—kx+1=0
x2+x—240 = 0 As the equation has real and equal roots,
4. x+6x+5 =0 Discriminant (D) = 0
xXX+5x+x+5=0 k*-4(2) (1) = 0
x(x+5) +1 (x+5)= 0 k> =8
(x+1)(x+5) =0 k=422
x+1=0 or x+5=0 10. x2+(a+ljx+|=0
x=-1 or x=-5 2
) ax’+ (@*+ 1)x+a =0
5. x+ =3 ax?+alx+x+a=0
x*+2 = 3x ax (x+a)+ | (x+a) = 0
x'=3x+2 =0 @x+ 1) (x+a) =0
X*=2x-x+2 =10 ax+1=0 or x+a=0
x(x=2)-1(x=2) =0 = or =2
x-1) (x=2) =0 2
x=1,2 SECTION-B
6. V3x2-242x-243 =0 Il Asx=zisarootofequation
Discriminant = (=2+/2 )2 — 4(\/3) (=24/3) a2 +7x+b =0
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2

a 2 +7 2 +b =0

3 3
ia+ﬁ+b =0
9 3
4a+42+9 -
— Y -
4a+9 = —42

As x =-3is aroot of equation

ax?+7x+b =0
9a-21+b =0
9a+b = 21
From (i), b=21-9
Putting in (i), we get
4a+9 (21 -9a3) = -42
4a+ 189 -8la = —42
189 +42 = 8la—4a
231 = 77a
a=3
So, b=21-9(Q3)
=21-27
=-6

2. As -5 is a root of equation
px?+px+k =
P(-5)+p(-5) +k =

25p - 5p + k

20p + k =

0
0
0
0

Also, as equation has equal roots,

Discriminant = 0
p>—4pk = 0
P(P—4k) =0

p=0 or p = 4k
ifp=0, 2000)+k =0

o)

i)

k=20
ifp=4k, 20(4k)+k =0
k=20
\/m +x = 13
J2x+9 = 13-x
Squaring both sides,
2x +9 = 169 + x* — 26x
x?—28x+ 160 = 0
x?—20x—-8x+ 160 = 0
X (x—20)-8(x—-20) =0
(x—-8)(x—20) =0
x=8 or x =120

If x = 20
LHS = \/40+9 +20 =27 = RHS (= 13)

So,x =20 is rejected

If x =8,
LHS = l6+9 +8
=5+8
=13
= RHS
Therefore, x =8

9x* — 6b>x — (a*—b*) =0

9x* + [-3 (b* — a?) — 3 (b* + a)]x + (-a* + b?)
=0

9x2 -3 (b* —a%) x— 3 (b2 + a?) x + (a? + b?)
(-a2+b?) =0

3x [3x — (b* — a%)] — (a* + b?) [3x — (b* — a%)]
=0

[3x — (a2 + b)] [3x — (b>— a?)] = 0

a’ +b’ _b*-a’

X = or X-=

3 3
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17.

18.

4 5
2_3 =
X 2x+3
4-3x _ 5
X 2x +3
(4-3x) (2x + 3) = 5x
8x + 12 — 6x? —9x = 5x

6x2+ 6x— 12

0
xX*+x-2=0
x*+2x—-x-2=0
X(x+2)—-1(x+2)=0

x-1(x+2)=0

X =

Vay? + 7y + 52

V2 y*+ 2y + 5y +5\2
2y (y +42) +5(y +42)
(v +42) (2y+5)
y+y =0 or 2y+5

5

1
o o o o o

Roots of the equation are equal if Discriminant
(D) =0

mx (6x + 10) + 25

é6mx* + 10mx + 25
D =

(10m)? — 4 (6m) (25)=
100 m? — 600 m
100 m (m —6)
m=20,6

1l
o O O O o

1l
o

For m = 0, equation will become 25 =0,
which is not possible.

Soom =6

2\/§x2—5x+ \/5 =0

243 x2—2x-3x+ 3 =0
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2 (VBx-1)-+3 (Bx-1)=0

2x-3) (Bx=1)=0
2x—\/—=0 or \/Ex—l=0
X=§ or X=%

[9. Let x be the side of square.
So, area of square = x?
Number of students = x* + 24

If side of a square is increased by one
student, side = x + |

So, number of students = (x + 1)2— 25

According to question,

x2+24 = (x+1)2-25
x2+24 =2+ | +2x-25
48 = 2x
x = 24

Number of students = x? + 24

(24)2 + 24
576 + 24

= 600

20. 42+ 3x+5 =0

1
o

(2x)* + 2 (%Jx +5

1l
o

(2x)* +2 (%) 2x + 5

2 2
2 +2 [+ (3] - 3 4520
4 4 4

2

2 +3 i+5—0
*T4) T e T°T
2
2x+i =i—
4 16
2
3 B 71
2X+Z = 16




As square of a number can't be negative.
So, the given equation has no real roots.

SECTION-C
2. (x5 (x—6) = —
. X — X — -
(24)°
25
xX—1lx+30 = —
576
2_|Ix+ 30 5 0
x?— 1 1x - —=
576
s 17255 _
576
576 x> — 6336 x + 17255 = 0
576 x> — 2856 x — 3480 x + 17255 = 0
24x (24x — 119) — 145 (24x— 119) = 0
(24x — 145) (24x - 119) = 0
24x — 145=0 or 24x—-119 = 0
_ 145 NIk
X = 24 or X = 24
22. A
N %
S
B C
X
Let the base of AABC = xcm
Altitude of AABC = (x—7) cm

We know that,

(Hypotenuse)?= (Base)?+ (Perpendicular)?

AC? = AB?+ BC?
(13)2 = (x—7)2+x?
169 = x>+ 49— [4x + x2
2x2— 14x - 120 =
x2—7Tx—-60 =

x2—12x +5x - 60 =
x(x—12) +5 (x = 12) =

23.

24.

0
-5,12

Since, side cannot be negative,

(x + 5) (x - 12)

X

So, x = —5is rejected
x =12
BC=x = 12cm
AB =x-7=12-7=5cm

(@-b)x*+(b-c)x+(c—a)=0

As roots of equation are equal,
Discriminant (D) = 0
(b-c)*—4(-b)(c—a)=0

(b + 2 —2bc) — 4 (ac —a’—bc +ab) =0
= 4a’+b’+c?—4ac+2bc—4ab=0

= (2a)’+ b2+ c?—4ac+2bc—4ab=0
= (2a+b+c¢c)=0

= -2a+b+c=0

= 2a=b+c

Let the sides of two squares be x and y

Area of square with side x = x?

YZ
4x
4y

Area of square with side y

Perimeter of square with side x

Perimeter of square with side y
According to question,
x*+y? = 468 ..(i)
4x -4y = 24
ie. x—y =6 (i)
From (ii),x =6 +y
On putting in (i), we get
(6+y)"+y = 468
36 +y*+ 12y +y> = 468
2y2 + 12y — 432
y> + 6y —216
y>— 12y + 18y — 216
y(y = 12) + 18(y - 12)
(y-12)(y+18) =0

y = 12, —18
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As side cannot be negative,

y = —18is rejected
y = 12
So, X =6+y
=6+12
=18

So, sides of two squares are |2m and 18m
respectively.

25. a?x?—3abx+2b2 =0

(ax)? -2 [%) abx +2b2 = 0

(ax)? — 2ax EY +2b2 =0

£3bj (3bj2 (3bj2_
(ax)?—2ax | — |+ | — | +2b>- | — | =0
2 2 2

3b _ b
ax- — = —
2 2
3b _b 3b _ b
ax — = — ax- — =— —
2 2 2
ﬂ—2b —E+3—b—b
ax > ax 5+ 3
2b b
X=— X=—
a a
2%. 2x+ | N 3x+9 -0
x-3 2x+3 (x-3)(2x+3)
2x(2x+3)+(x—-3)+3x+9
L mx(aeed)e(x-3)emey
(x—-3)(2x+3)
= 2x (2x+3)+ (x=3)+3x+9=0
= 452+ 6b6x+x-3+3x+9=0
= 42+ |0x+6=0
= 4x*+4x+6x+6 =0
- Ax(x+1)+6x+1)=0

— (4x+6)(X+|)=0
ADDITIONAY py s P HEMATICS - 10

= 4x+6=0 or x+1=0
3 |
= X=-7 or X=-—
2
27. Let the three consecutive natural numbers
bex—I,xand x + |I.

According to question,
xX2=[(x+ 1)>—(x—1)*] + 60
xX2=x2+ | +2x—=x2— | +2x + 60

x2=4x + 60

x?—4x—-60 =0
x2—10x+6x—60 =0
x(x=10)+6(xx-10) =0
(x+6)(x—10) =0
x =—6orl0

As x is a natural number,

X = —6is rejected
So, x =10

The three numbers 9, 10, | I.

28. Let the time taken by smaller tap to fill tank
completely = x hours

Time taken by larger tap to fill tank completely
=x — 8 hours

According to question,

48 (2x — 8) = 5x (x — 8)
96x — 384 = 5x* — 40x
5x2— 136x + 384 = 0
5x2— 16x — 120x + 384 = 0
x (5x — 16) — 24 (5x— 16) = 0
(x—24) (5x — 16) = 0




16 x?+42x — 10x—420 = 0
x=24 or — X (x +42)— 10 (x +42) = 0
For x = 24, (x—10) (x+42) = 0
Time taken by smaller tap = 24 hours x=10 or —-42
Time taken by larger tap = x—8 X =—42 is rejected as x < 0.
=24-8 x =10
= 16 hours So, the required parts are 10 and 6.
|
Forx=-g" SECTION-D
Time taken by larger pipe = x —8 | Lo
31. — Y/ = —t+—+—
- 16 _g 2a+b+2x 2a b 2x
5
24 L = l+L
=—? 2a+b+2x 2x b 2a
Since time cannot be negative, 2x-2a-b-2x  2a+b
6 2x (2a+b+2x)  2ab
X = — is rejected.
—2a-b _ 2a+b
.. Time taken by smaller tap = 24 hours 2x (22 + b + 2x) T 2ab
Time taken by larger tap = 16 hours —1 |
2x(2a+b+2x)  2ab
29.  9x—63x— 162 = 0 x(2a+bt2x) - 2ab
-1 I
Discriminant (D) = (-63)?>—4(9) (- 162 = —
(D) = 63) O)( ) x (2a+b + 2x) ab
= 3969 + 5832
x(2a+b+2x)+ab=10
= 9801 .
2x*+2ax +bx +ab =0
—b+D
X = T 2x(x+a)+b(x+a)=0
_ 63++/9801 (2x +b) (x+2) = 0
18 -b
_ 63199 T T8
18 32. Let number of books = x
_ 63+99 or x = 63-99 80
18 18 Cost of each book = —
X
x=9 or x=-2 According to question,
30. Let the larger part be x. 80 _ 80 |
Smaller part = 16 —x x+4 X
According to question, 80 80 _ |
2(x)? = (16 —x)2 + 164 X x+4
22 = 256 + x* — 32x + 164 b _r
X+ 32x — 420 = 0 x x+4 80
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x+4-x | 2x*+8x—-7x-28 = 0
x(x+4) 80 WX (x+4)—T (x+4) = 0
I _ I x+4) (2x-7) =0
x(x + 4) 320 7
X2+ 4x - 320 = 0 x= 43
o — 16x + 20x — 320 = 0 Since, time cannot be negative,
x (x—16)+20 (x—16) = 0 x =7 = 3.5 hours
(x—16) (x+20) =0 34. Let speed of stream = x km/hr
x=16orx = =20 Speed of boat in still water = 20 km/hr
Since, number of books cannot be negative, Speed of boat upstream = (20 — x) km/hr
x =16 Speed of boat downstream = (20 + x) km/hr

So, number of books = 16 According to question,

33. Let original duration of flight = x hours 48 48
= +1
0 20 - 20
Speed of an aircraft = km/hr X X
o X I I o
If time increased by 30 minutes 20-x 20+x _ 48
2800
i.e.l hour,speed=—I 20+x-20+x - b
2 N (20- x) (20 + x) 48
: , 2
According to question, 2x |
2800 _ 2800 (20- x)(20+x) 48
P 1o 96x = 400 — X2
X+ =
2 x2 + 96x — 400 = 0
2800 2800 _ 100 2 + |00x — 4x — 400 = 0
X 2x + 1
2 X (x+100) —4 (x + 100) = 0
2800 ;600I — 100 (x—4) (x+100) =0
X xr x = 4,-100
ELNL LA | Being th d b i
< Ixal eing the speed, x can not be negative.
| 2 So,x =—100 is rejected
x 2x+l 28 x =4
2x+1-2x | Speed of stream = 4 km/hr
x(2x+l) 28 | |
35. + = |
I _ 2x-3 x-5
X (2x +1) 28 x-5+2x-3 _
2x*+x-28 =0 (2x—3) (x—5)
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3x—8 37. Let number of articles be x

2x* —10x —3x +15 .. Cost of production of each article
2 - I13x + 15 = 3x -8 =2x+3
22— 16x+23 =0 According to question,
Discriminant (D) = (-16)> -4 (2) (23) x (2x+3) =90
= 256 — 184 2x*+3x-90 =0
=72 2x*—12x + I15x-90 =0
b+D 2x (x—6)+ 15(x—6) =0
X = ———
2a 2x+15) (x—-6) =0
_ 16272 -5 e
4 X=—= or x=
16+ 62 Being number of articles, x cannot be
= T4 negative.
=6
832 8
X~ 7 Number of articles = 6
8+32 8- 32 Cost of production of each article
Roots are and .
2 = 2x+3
36. Let present age of sister be x years. = 12+3
Age of girl = 2x years =75

According to question,
38. Let Shefali's marks in English be x.

(x+4) (2x+4) = 160
2+ 12% + 16— 160 = 0 Shefali's marks in Mathematics = 30 — x
2+ 2% — |44 = 0 According to question,
2+6x—-72 =0 (B30—-x+2)(x—-3) =210
X2+ 12x—6x—-72 =0 (32-x) (x=3) = 210
x(x+12)-6(x+12) =0 32x - 96 —x* + 3x = 210
(x-6) (x+12) =0 x? —35x + 306 = 0
x =6 -12 x— 17x — 18x + 306 = 0
As age cannot be negative, X (x—17)= 18 (x=17) = 0
iz;lZisrejected (x—17) (x—18) = 0
Age of sister = 6 years x=17 or x=18
Age of girl = 2x It x=17
= 2 (6) Shefali's marks in English = 17
= 12 years Shefali's marks in Mathematics =30-17 =13
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39.

40.

lfx=18
Shefali's marks in English = 18

Shefali's marks in Mathematics = 30— |8

=12
Let speed of train = x km/hr
Distance covered = 360 km
) 360
So, time taken = T hours
According to question,
360 _ 360
x+5 X
ﬂ 360 |
X x+5
x+5-x |
X (x +5) 360
5 |
x(x + 5) 360
x*+5x—-1800 =0
x2—40x + 45x— 1800 = 0
x (x —40) +45 (x—-40) = 0
(x—40) (x+45) =0
x = 40,—45

Being speed of train,x = — 45 is rejected.
Speed of train = 40 km/hr

Let breadth of rectangular mango grove = xm

Length = 2x m
According to question,
2x (x) = 800
2x* = 800
x? = 400
x = +20

Being a dimension, x cannot be negative.
x =20
So, Breadth = 20 m
Length = 2x =40 m
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(ii)

(iii)

(iv)

1)

(b) Area of rectangle = xy
100 — xy
100
X = —
y
(d) x+y+y =30
x+2y =30
(d) — ()
X=— i
y
x +2y =30 (i)
Put equation (i) in equation (i)
100
— +2y = 30
y
100 + 2y? = 30y
2y>—-30y + 100 = 0
y?— 15y +50 = 0
100
(@) x= —
_ 100
y —_——
X

. 100 | .
Substitute y = — in equation y? — |5y +
X

50=0

2
9 1519 50 =0
X X
10000 1500 g _ g
X X
g_ﬂ_i_l =0
X X

200-30x+x*=0
x*—30x +200=0

(v) (c) x*—30x + 200 =0

_ 30+,)(30)" - 4(1)(200)

2

_ 30+ J(30)" ~4(1)(200)

2

X




30 +/900- 800 x % (cost of | articles) =¥ 90
2

= 90
cost of | article =% —
3010 X
T 9 (iii) (a) Cost of production of | article = 2x + 3
90
_30+10 _30-10 2x+3=—
X > X > X
x =20 x=10 2+ 3x =90
2x*+3x-90=0
h =10
when x (iv) (d) 22 +3x—90=0
_ 100100 2
T ~3:+ (3 -4(2)(-90)
X =
= 10m 2(2)
When x = 20 _ 3:4/9+720
100 - 4
Y T 5n
20 3
=5m = 4
>
Asx>y 23427 —3-27
©~ x =20 x,y =5 m is the correct X = 4 X = 4
dimension.
24 -30
- — X e —
A 1DY 4 4
=6 =-75
(i) (c) Twice the number of articles produced is As the number of articles cannot be
represented by 2x. negative 4 m fractions hence discarding
ATQ the value x = -7.5
Three more than twice the number of .90
articles produced is 2x + 3. (v) (a) Cost of per article = X
(i) (b) The articles produced are represented by _ 9% _ 215
X. T 6




5 Arithmetic Progressions

Multiple Choice Questions

. b) a =3n+7
a,, =3(n+1)+7=3n+10
So, d=a, —-a
=3n+10-3n-7
=3
2. (c)a=la=1I
S, =36
We know that S, = = (a+a,)
%=%u+m
_ 36x2
n_
12
=6

3. (b)S, =2n*+5n
a, =5,-(5,.)
= (2n2+5n)—-[2(n—1)*+5(n-1)]
=2n*+5n-2n*-2+4n-5n+5
=4n+3
4. (d) We can write reverse AP as
185,..,13,9,5
Such thata = 185,d = 4

So, a, =185+ (9-1) (-4
=185-32
=153
5. (@) 18,a,b,—3 areinAP.

a—-18=b-a=-3-b
a—18 =b-a

2a—b = I8
b-a=-3-b
a—-2b =3

Solving (i) and (ii), we get
I1,b=4
1 +4
I5

a

So, a+b

| WORKSHEET - 1_

SECTION-A

I. k+9,2k— 1 and 2k + 7 are in A.P.if

n

k-1)-(k+9) = 2k+7)—-(2k-1)
k-10 =8
k=18
2. S =3n’+5n
S,, = 3(20)* +5(20)
= 3 (400) + 100
= 1200 + 100
= 1300
3. Consider A.P:2,4,6,8,..,n
Here a=2,d=2
s=%pwm—nﬂ

= 2[4+ (-1)x2]

= 2 [2n+2
= 2 n+2]

=n(n+1)

(i)

0




4 AP:-5-202 ..
2 2
an=a+(n—l)d,d=—£ +5=£
2 2
. - 5
.azs——5+(25—l)5
=-5+24 2
2
=-5+60
=55
5 S, =ap’+bp
ap=SP—SP_I
= (@p*+bp)—[a(p-1)’+b(p-1)]
= ap? + bp — [ap* + a — 2ap + bp — b]
=ap’+bp—ap’—a+2ap—-bp+b
=2ap—-a+tb
ap+|=2a(p+l)—a+b
=2apt+t2a—-a+tb
=2apt+a+tb
So, d=a, —-a
J 3
=2apt+tatb-2ap+ta-b
= 2a
a =n*+|
a, =1+l =
a, =2+ |=5
_3n-2
7 4n+5
_3-2 _6-2 4
T T 4vs 9 %8s 13
_9-2 _ 7
ST 7 7
47
So, sequence is —,—,—,
9 1317
a =3n-2
a, =3-2=1
a, =6-2-=4
a, =9-2=7 so on

So,sequence is 1,4,7,...
a,—a =4-1=3
a,—a, =7-4=3

As difference between the terms is same, so,

the given sequence is in A.P.

a, =30-2=28

SECTION-B

9. AP:18,16,14,..
S =0

M ra+(m=Nd] =0
> Da+(h-1)d] =

% 36+ (n—1)(=2)] = 0
n(36-2n+2) =0

n(38-2n) =0
n = 3—28= 19
10. a,=0=>a+3d=0—=>a=-3d
To prove : a,, = 33,
Consider, a,, =a+(25-1)d
= a+ 24d
= -3d+24d
=2ld
a, =atl0d
= —3d + 10d
= 7d
So, a,, = 33,
1. A.P:6,13,20,..,216
a =at(n-1)d
216 =6+(n-1)7
210 =7 (n-1)
30 =n-—|
n =3l

So, 216 is 31t term of an A.P.
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So, 16" term is the middle term [15

a, =6+(16-1)7 d=°%53 773

= 6+7(I5) From (ii), 2a + 9(5) = 47
=6+ 105 2a +45 = 47
=111 a = |

12. Consider 9, 12, 15, 18, .... SoARisaa+da+2d,..
a,—a =12-9=3 i.e. [,6,11,..
a,—a, = 15-12=3 4. AP.:5,15,25, ..
a—2 = 18-15=3 Let n*" term of an AP be 130 more than its 31+
v term

As difference between the terms is same, ie. a = 130+a,

So, the terms are in A.P. 5+(m-=1)10=130+5+@31-1)10
a, =a+ |5 5+10n-10 = 135+ 300
=9+15(@3) [On = 435+5

= 9 + 45 I0n = 440
= 54 n = 44
a =at+t(n-1)d So, 44" term of an AP is 130 more than its 3|
=9+ (n—1)3 term.
— 94303 I5. a, ta, = 72
In+ 6 at4d+a+8d =72
= 3n
+ =
13. S, +S =167 atld=7
5 7 a+6d = 36 (i)
E[2a+(5—I)d]+;[2a+(7—|)d]=I67 a +a, =97
5 7 =
= Sa+= (4d) + 7a+— (6d) = 167 atéd+ax+lld =97
2 2 2a+17d = 97 (i)

— Sa*10d+7a+2ld=167 On multiplying (i) by 2 and subtracting (i) from

= 2a + 31d = 167 ..(i) (i), we get
S, = 235 (2a+ 17d)—(2a + 12d) =97 -72
'—20[2a+(|o—|)d]=235 Sjiis
2a+9d = 47 ..(ii)
Multiplying equation (ii) by 6 and subtracting From (i), a=36-605
(i) from (ii), we get =36-30=6
(12a + 54d) — (12a + 31d) a=6
= 282-167 So, APis a,a+d, a +2d,..

23d = 115 ie. 6, 11,16,...
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16. Consider AP:7,14,21,...,497

a =a+(n-1I)d
497 =7+ (n-1)7
497 -7 =7 (n-1)
ﬂ= 70 = n—|
7
n=7I
SECTION-C
17. S, =49
7
E[2a+6d] = 49
2a+6d = 14
a+3d=7 (i)
Also, S,, = 289
%[2a+ l6d] = 289
2a+ 16d = 34
a+8d =17 (i)
On subtracting (ii) from (i), we get
(@+3d)—(a+8d) =7-17
-5d = -10
d=2
From (i), a=7-3d
=7-6
= |
So, s = %[2a+ (n— 1)d]

%[2+(n—|)2]

n[l+(@n-1)]

2

= n
18. Let Sn and S'n be sum of a terms of two A.P.

S, 7n+1
S, 4n+27

n
E[2a+(n—|)c|]  7nel
N, | T 4n+27
E[2a +(n=1)d |
2a+(n—|)d 7n + |
22'+(n-1)d "~ 4n+27
n—I
at+|—|d
(2 _ In+l
a,{n—%. 4n+27
2
a+(m-Nd  7(2m-1)+I
a+(m-Nd ~ 4Qm-1)+27
a,  l4m-6
a  8m+23
[9. Let the digits bea—d,a,a+d
a-d+a+a+d=15
3a =15
a=>5

Also, 100 (a — d) + 102 +a + d
=[100 (a + d) + [0a + a — d] — 594
100a—100d + Ila+d
=100a+ 100d+ lla—d— 594

0 = 200 d - 2d — 594

198 d
d =

So, number

594
3

100 (a

+d)+10a+a—d

100 (8) + 50 + 2

= 852
20. aP=q:a+(p—I)d=q (i)
aq=p:a+(q—|)d=p (i)
On subtracting (ii) from (i), we get
(p-1)d-(q-1)d=q-p
dlp-l-q+I1]=q-p
d= = =-I
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From (i), a+(p-1(I)=q
a=p-1l+gqg
So, a =a+(n-1I)d

(P-T+q+(-1)(=1

p—-l+q-n+l

=ptq-n
I
21. Here,a, —a = I9Z_20

77
=22-20
4

o
I
o

1

as a3—a2=a2—a|

i.e. difference between the terms is same, so,
the given sequence forms an A.P.

-3
Here, =20,d= —
ere a y
an<0
at(n-1)d<0
20 + I _—3 <0
(=17
-3
T(n—l)<—20
| > -20 _—4
" 3
80
n—| >—
3
80 83
n>—+1=—=2767
3 3
So, n = 28

So, a, is the first negative term.
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22.

23.

24.

ForS, a=1, d=1
So, 3 =%[2+(n—|)(|)]
n
= —(n+ |
1)
ForS, a=1, d=2
So, s, = %[2+ (n=1) )]
=n[l+n-1]
= n?
ForS3, a=1, d=3
n
S3=E[2+(n—l)3]
n
= —[3n-1
> B 1]
n n
Consider, S|+53=E("+I)+E(3"_I)
n n 3 n
= —+—+—- —
2 2 2 2
_ A
2
= 2n?
= 2§,
AP:a, 7,b,23,c

As the terms are in A.P,

7-a=b-7=23-b=c-23
As 7-a=b-7
a+tb =14 (i)
As b-7=23-b
2b = 30
b=15
From (i), a=14-b=14-15
=
As 23-b =c-23
23-15=¢c-23
c = 3l

Let the four parts be
a—3d,a—d,a+ d,a+ 3d such that

a—-3d+ta-d+a+d+a+3d=32




4a = 32
a=28
a- 3d)(a+3d
Also, <(a— d;Ea+d)) ) I_75
8-3d)(8+3d 7
e ((S—dggsm)) s
64 - 9d° _ 7
64- d 15
960 — 135d* = 448 — 7d?
512 = 128 d?
d* =4
d=%2
Fora=8, d=2

Four parts are
a—3d,a—d,a+d,a+3d
ie.8-6,8-2,8+2,8+6
i.e.2,6,10, 14
Fora=8,d=-2
Four parts are
a—3d,a—d,a+d,a+ 3d
ie. 8+6,8+28-28-6
i.e. 14,10,6 and 2.

SECTION-D

25. Let the time in which policeman catches the
thief is n minutes.

Uniform speed of thief = 100 m/min

As after one minute a policeman runs after
the thief to catch him.

So, distance travelled by thief
=100 (n + |) minutes

Given that speed of policeman increases by
10m/min.

speed of policeman forms an AP:

100 m/min, 1 10 m/min, 120 m/min, ...
So, distance travelled by policeman
=S

n

%[2a+(n—|)d]

%[2oo+ (n—1) 10]
n [100 + 5n — 5]

n (95 + 5n)
Distance travelled by thief

Distance travelled by

policeman

00 (n+ 1) = n (95 +5n)
[00n + 100 = 95n + 5n?
5n2-=5n-100 = 0
n>—n-20=0

nN—5n+4n-20 =0
n(n-5+4(n-5=0
(n+4)(n=-5 =0

n=—4orn=>5
As n cannot be negative,n =5

26. Consider the sequence formed by all three
digit numbers which leaves a remainder 3,
when divided by 4: 103, 107, I I I, 1 15, ..., 999.

The above sequence forms an A.P. with a =
103 and common difference d = 4

a =a+(n-1I)d

999 = 103+ (n-1)4
4(n—-1)=999-103
4(n—-1) = 896

n—1 =224

n = 225
| th
The middle termis "' term
2
225 +1
ie. = |13% term
2
a,, = 03+ (I13-1)4
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103 + 112 (4) As m#n2a+m+n-1)d=0

= |03 + 448 Consider
- > S0y = T[22+ (m 0= 1) d]
Sum of all terms before middle term
_ m+n (0)
= SII2 - 2
112 =0

= — [2(103) + (112-1) 4]
2 So, sum of its (m + n) terms is zero.

= 56 [ 206 + 444] 28. AP=-12,-9,-6,...,2]

= 56 (630) If I is added to each term,
= 36400 APbecomes —12+ 1,-9 + 1,—6 + 1,..,21 + |
225 :
S, = = [2 (103) + (225 — 1) 4] ie.—11,-8, -5,..,22
225 We know that
= —— [206 + 896]
2 a =at(n-1)d
225
= T(IIOZ) 22 =—-11+(n-1)(3)
= 123975 33
-5 =n-1|
So, sum of terms after the middle term 3
= 123975 (S, , + 551) " :i
= 123975 - 36400 — 551 S, =?[2(—II)+(I2—I)3]
= 87024 = 6 [-22 + 33]
27. Given:S =S =6(l1)
To prove:S_, =0 = 66
s = m 22+ (m— 1)d] 29. Let the prizes be a,a — 20,a — 40, ....
2 S,, = 1600
S = —[2a+(n—l)d 10
. = 5 [2ar(n=Dd] —a+(10-1)(=20)] = 1600
As S =S 2
m n 5(2a-180) = 1600
m n
?[2a+(m—l)d] =E[2a+(n—l)d] 2a—- 180 = 320
m[2a+ (m—-1)d] = n[2a+ (n— 1)d] 2a = 500
2am+md (m—1)] = 2na+nd (n— 1) a = 250
2am + m’d - md = 2an + n’d — nd So, the prize are 250, 230, 210, 190, 170, 150,
2am —2an + m’d—n’d-md+nd = 0 130, 110, 90.
2a (m—n)+d (m2—n?) —d(m—-n) = 0 30. Firstterm = a
(m—-n)[2a+(m+n)d-d) =0 Second term = b

(m-n)[2a+ (m+n-1)d] =0 last term (a ) = ¢
ADDITIONAY py P HEMATICS - 10



3.

To prove: S (a+c)(bi—:—2a)

2(b-a)
Here, d=b-a
S = —[a+(n-1)d]
" 2
or
n
= —Jla+
2[a an]
n
= —[a+
S+l
We know that a =c

n

ie. a+(n—1)(b-2)

1l
g

(n_|)= b

b-a

b-a
On putting (ii) in (i), we get

c+b- 2a

2(b—a)

Amount paid in cash = ¥ 60,000

Amount pending = 120000 — I 60000

= 60000

Amount of the first installment

c+b-2a

So, amount paid for installments:
12200, 11600, ... forms an AP
First term (a) = 12200

0

Common difference (d) = 11600— 12200
= —600
n =12
. =%[2a+(n— 1) d]
-0 = % [2 (12200) + (12 — 1) (=600)]
= 6 [24400 + || (—600)]
= 6 (24400 — 6600)
= 6 (17800)
= ¥ 106,800
32. a, ta, = 24
a+3d+a+7d = 24
2a+ 10d = 24
a+5d =12 ..(i)
Again,

a ta, = 44
a+5d+a+9d = 44
2a+ 14d = 44
a+7d =22 (i)
On subtracting eq" (i) from (ii), we get
at+7d-a-5d =22-12

2d = 10
12
= 5000 + —( 60,000 =
IOO( ) 973
= 5000 + 7200 from (). a=12-5d
= 12200 -
Amount of second installment i T(|)3
5 S = 5 213+ (10-1) 5]
= 5000 + — (60000 — 5000)
100 = § (=26 + 45
= 5000 + 6600 o C :
= 11600 =
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WORKSH 5. First term = a
Second term = b
SECTION-A Last term (a) = 2a
I. Consider an AP: |2, |8, 24, ceey 96 Common difference (d) =b-2
a =a+(n-1)d n n
9% = 12+ (n—1)6 Sn—2[2a+(n—l)d]or2[a+a]
n
9% —-12=6(n-1) S, =E[a+2a]
84
— = — 3a .
n—| 6 =?n (I)
n-l =14 As a = 2a
n=15 a+(n—-1)d=2a
2. 5, =2q%3¢q a+(n-1)(b-a) =2
Se-r =2(q=1+3(q-1y (n—1)(b—-a) = a
=2q-2+3q*+3-6q a
—| =
=3q’—-4q+ | " b-a
a
a =S —S n = + |
q q Tq-lI b-a
=2q+3q°-3q*+4q—| b B
n= 1. (i)
=6q-— |
On putting (ii) in (i), we get
a,, =6qt6—-1=6q+5
q S a 3_a b
" d=aq+|—aq=6q+5—6q+l n 2<b—a)
=6 _ 3ab
3. Consider AP: |,3,5,7,..,n 2(b—a)
I 1+m I+2m
witha=1,d=2 6. — —, ) e
m m m
I
S =—[2a+(n-1)d] Here, a= —
2 m
=22+ (n-1)2] g=m L 1
2 m m m m
=n[|+n—|) an=a+(n—l)d
= n? |
4. As terms are in AP, - *ih=Dl
13-@2p+1) = (5p—3)—I3 = ino
m
13-2p-1 =5p-3-13 7. Let 184 be the n™ term of
12+16 = 7p AP = 3,7,11,..where
7p = 28 a=3
p=4 d=7-3=4




a =a+(n—1)d SECTION-B
184 =3+(n-1)4 1. AP:27,24,21,..
184—-3 =4(n-1) Let sum of n terms of the A.P.be 0.
L 181 Here, first term (a) = 27
n- 4 Common difference (d) = 24 — 27
185 . = _3
n = —— which is not a natural
number. S =0
So, 184 is not a term of AP: 3,7, I 1,... £[2a+(n— 1)d] = 0
2
8. Consider AP:254, ..., 14,9,4 %[54 +(n—-1)(-3)]=0
where a = 254 n(54-3n+3) =0
d=9-14=-5 n(l18-n+1)=0
So,  a, = 254+ (10— 1) (-5) 18-n+1=0
=19
= 25445 "
So, sum of 19 terms is 0.
= 209 S 2
12 2o -
9. a, =4 S n
an=4an_|+3,n>| Toprove;a_mzzm_l
2n- |
a, =42, +3=16+3=19 s _a"m_z"
a, =42, +3=4(19)+3=79 As <" =0
a, =4a,+3=4(79) +3=319 T[2a+(m—l)d] 2
a, =4a,+3=4319)+3=1279 2 =7
n
a, = 4a,+3=4(1279) +3 S22+ (n-1)d]
= 5119, 2a+(m-d m
10. a =4n+5 2a+(n-Nd  n
a, =4+5=9 o M= -
a, =4(2)+5=13 — N
2 a+7(n I)d n
a, =4(3)+5=17 2
_ _ On replacing m by 2m — | and n by 2n — | on
3, =4@+5=2l both sides of equation, we get
2,3, = 13-9=4 at+(m-d _ 2m- |
a,—a, = 17-13=4 a+(n-hd  2n- 1
a,—a, =2l-17=4 3 g o3 50

"2 2

As difference between the terms is same, the
We know thata =S —-S _

sequence defined by a =4n + 5 is an A.P.such
that d = 4. So,a,,=S,,—S

25 24

ADDITIONAY py s P HEMATICS - 10




4.

3 5 3 5
[E (625) + E(25)} - {5(576) + E(24)}

1875 125 1728 120

+—_ RN —
2 2 2 2
_ 1875+125-1728 -120
2

=76
Number of terms = | | |

So, middle term must be the 56® term

a, = 30
a+55d = 30
Consider S_= %[Za #(n=1)d]
1l
S, == Ra+110d]= 111 [a+55]
= 111 (30) = 3330

First term () = -7

Common difference (d) = 5

We know that a =a+(n-I)d
=-7+(Mn-1)5
=-7+5n-5
=5n-12

So, a, = 5(18—-12
=90-12
=78

a, = 52
a+9d = 52 (i)
a, =20+a,
a+léd =20+a+12d
4d = 20
d=5
From (i), a+9(5) = 52
a+45 =52
a=17

So, APisa,a+d,a+2d,..

ie.7,12,17, ...

ADDITIONAY py P HEMATICS - 10

17.

a, = =32

a+8d=-32 (i)
Also, a, ta, = -9
a+10d+a+l2d = -94
2a +22d = -94

a+|ld = 47 (i)

On subtracting (i) from (i), we get

atlld-—a-8d = 47 +32
3d = —-I5
d=-5

To prove:S,; =3 (S,,—S,,)
Consider, 3 (S,,-S,,)

= 3{2—20[2a+(20—I)d]—%[2a+(IO—I)d]}
= 3{10[2a+(19)d]-5[2a+9d]}

=30 (2a + 19d) — 15 (2a + 9d)
= 60a + 570d — 30a — 135d

= 30a + 435d
Also, S, = % [2a+ (30-1) d)
= |5[2a + 29d)
= 30a + 435d
Sy, = 3[S,,-5,]
a, = 2a,
a+13d = 2[a+7d]
a+13d = 2a+ 14d
-d=a
a, = -8
a+5d = -8
—-d+5d = -8 (As a=-d)
4d = -8
d=-2
So, a=-d=2




We know that §_= % [2a + (n— 1) d]

S, = 2 2()+ (0 1) (-2)]
= 10 [4 - 38]
= 10 (-34)
= -340
20. First term (a) = 7
Last term (2,) = 49
S, = 420
We know that S = %[a +a]
40 = %[7+49]
n = 420 =15
28
Now, a = 49
a+(n-1)d =49
7+(15-1)d =49
[4d = 42
d=3
SECTION-C
21. a,+a, = 30
a+td+a+6d =30
2a+7d = 30
Also, a, = 2a,— |
a+14d = 2[a+7d] - |
a+tl4d = 2a+ 14d - |
0=a-1
a=|
From (i), 2 (1) + 7d = 30
7d = 28
d=4

(i)

So,

APisa,a+d,a+2d,..

,—49—
2

99

ie. 1,59, ..
22. AP: I8, ISL, 13, .
2
ie. 18, ﬂ, 13,....——
2

2

Here, first term (a) = 18

31

Common difference (d) = 5 18

_31-36
2

Last term (a,)

a+(n-1)d
18+ (n—1) (—%)
)
L)

> (- 1)

n-—1

n

5

2
99

2
99

2
99

2

99
~Z_18
2

-99- 36

135
2

135

=2 xZ=27

2 5
= 28

So, number of terms (n) = 28

We know that Sn

28

28 7

wn
Il
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[2a+ (n—1)d]

e[

NS

135
14|36 ——

14 72-135
2

7 (-63)
—441




23. a =—4n+ |5

a, =—4+15=1
a, =—4(Q)+I5=-8+15=7
a, = —12+15=3.

So, Firstterm (a) = |1

Common difference (d) = 7 - 11 = -4

We know that

S

n

wn
1l

20

24, a

From (i), a+28

a

%[2a+(n—|)d]

31

31

a, *t16
a+10d+ 16
16

4

31

3

So, APisa,a+d,a+2d,..

ie.3,7,11,..

25. a, = 3+12a,
at14d = 3+2 (a+6d)
atl4d = 3+2a+12d

0=a-2d+3
Also, a, = 4l
a+9d = 4|

On subtracting (i) from (i), we get
at9d—-a+2d=41+3
I1d = 44
d=4
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Zpan+ @o-1) (-4
10 [22 - 76]
10 (-54)

— 540

0

..(ii)

0]

..(ii)

26.

27.

From (i), a+9(4) =

a

We know that a

41

41 - 36

5
a+(n-1)d
5+(n-1)4

4n + |

Consider an AP = 504,511,518, ...,896

Here, first term (a) = 504

Common difference (d) = 511 —504 =7

Last term (a,) = 896
As a = 896
a+(n—1)d = 89
504 + (n—1)7 = 896
7(n—1) = 392
n—1 = 56
n =57
We know that S, = %[2a+ (n=1)d]

57

First term () = 5

57
LSy = S [2 X504+ (57~ 1)7]

57
= [1008 + 39]
39900

Let d be the common difference.

|
S, = > [5,~5)]

i.e. ;[2a+ 4-1)d]

L8 o)) 2faes 40

i.e. 2 (2a + 3d)
4a + 6d
4a + 6d

2a =

2 (2a + 7d) — (2a + 3d)
42+ 14d — 22— 3d
22+ | 1d

5d



d =

[a N0, |

So, common difference (
28. AP:3,9,15,..,99

Here, first term (a) = 3

):

Common difference (d) = 9 -3
=6
Last term (2,) = 99
at+(n—-1)d =99
3+(n-1)6 =99
6(n—1) =96
n—1 =16
n=17

We know that Sn

17
S, = 7[6+(I7—I
17
= —[6+96
> [6.+96]
= 867
29. First term (a) = 8
Last term (a ) = 350
Common difference (d) = 9
As a = 350
a+(n—1)d =350
8+ (n—-1)9 =350
9(n—1) =342
342 114
n-| = —=—
9 3
n—1 =38
n =39

We know that

S

n

%[2a+(n— )d]

(%2]
1

?[I6+(39—I)9]

39

%[2a+(n— )d]

) 6]

=38

?[|6+342]

6981

30. Let the first term of an AP be ‘a’ and common
difference be ‘d’.

S,, = —150
10
7[2a +(10-1)d] = -150
5(2a+9d) = -150
2a+9d = -30 (i)
Also, SZO—SIO = 550

20 10
= (2a+19d)~ = (2a + 9d) = -550

10 (22 + 19d) — 5 (2a + 9d) = —550

2(2a+19d)-(2a+9d) = 110
4a+38d-2a-9d = 110
2a+29d = -110 (i)
On subtracting (ii) from (i), we get
2a+9d-2a-29d = -30+ 110
—20d = 80
d=-4
From (i), 2a+9(—4) = =30
2a = -30 + 36
22.= 6
a=3
So, APisa,at+d,a+2d,..
ie. 3,3-4,3-8,..
ie. 3,-1,-5,...
Section D

31. LetA,D be first term and common difference
respectively.

P=a3%[2A+(p—|)D]=a
Sq=b:%[2A+(q—l)D]=b
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32.

r
Sr=c25[2A+(r—I)D]=c
Consider,
a b C
—@-nNt+t—(r-p+—(-9
P q r
| p I q
= TPA+(p-1)DI@-n*—JRA+
p 2 q?2

I
@-1DI(r=p)*—2 2A+ (=)D (p-3)

I I
F PA+Ye-NDBl@-n*-[2A*@-1)D]

=P+ DA+ (=)Dl (p-9)
D
=A@ *+AG-p)+A G-+ > [p- 1)
@=1)+@-1)(=p)+(~1) (p -]

D
=A@Q-r+r-ptp-n+=Ip-1H@Q-n
+(q-)(-p)*+(r-1) (-9l

D
=0+5Im-Pr—q+r+¢—qp—r+P+

rp-rq-p+q]
=0+0
=0

Let a and d be the first term and common
term of an A.P.

a —_

m

i

n
a+(m—|)d=l (i)

n

Also, a = #
at(n-1)d =# (i)

On subtracting (i) from (i), we get

at(n—1l)d-a—-(m-1I)d

m n
_n-m
din—-1-m+1) = -
o n-m

d(n—-m) = -
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33.

d =
mn
From (i), a+(m-1) - 1
mn n
I I
at(m—-1) — = —
mn n
LI
n mn n
_
a — ——
mn
Consider,
mn| |
= —|—+(mn-1l)—
S 2 | mn ( )mn}
_mnp 2 1
2 | mn mn
mn| | }
= —| —+I
2 | mn
_ m_mn+l
2| mn
|
= —(mn+ |
> (mn+ 1)
Length of each step = 50 m
I
Width of each step = £y m
I
Height of first step = 2 m
. I
Height of second step = —+ —=—m
4 4 2
, : 3
Height of third step = 2 m so on

Volume of concrete required to build the first

I I
step (V,) =50 X; sz3

Volume of concrete required to build the

| |
second step (V,) = 50 x EY x (szj

I 3
v, = SOXEXZm?‘ and so on.




34.

35.

Total volume of concrete

=V, +V,+V, +  +V
I I I
= | 50X —Xx—|+|50x—%x|2x—
(s (a3]
| I I I
+| 50X —=X3X— [+...+|B0Xx—X]|I5x—
R e L )]
= WXL l+z+i+....+§m3
2)14 4 4 4

[1 2 3 |5} ;
=25|—+—+—+..+—m

15

444 4
=2 215w
=7 ( )ym
=255 s =750 me

7 7 ) m

Let the first term and common difference of
an A.P.be a and d respectively.

Let S and S' be the sum of odd terms and even
terms of A.P.

S

a ta, ta t..ta

2n + |

n+l
o @t

2n+l)

n+l
- [a+ta+(2n+1-1)d]

(n+1)(a+nd)
SI

+a +a +..+
a,+a,ta *..ta,

“
1l

n
—[2a+2nd
> [22+ 2nd]

n (a + nd)

(n + I)(a + nd)

n(a + nd)

S
Consider E

n+|

n
Consider 1, 2,3, ...,999, 1000
This sequence forms an AP with first term
(@) = | and common difference (d) = |

We know that

(%]
Il

2{b+(n—nd]

1000
Si =~ [2+ (1000~ 1) 1]

1000

500 (2 + 999)
500 (1001)

500500
Now consider list of numbers divisible by 2:
2,4,6,8, ..., 1000

This sequence also forms an AP with a = 2,

1000
d=2,n=T=500

500
500 T [2 (2) + (500 - 1) 2]

250 (4 + 499 (2)]
250500

Again, consider list of numbers divisible by 5:
5,10, 15, ..., 1000

S

1000
Here, a=5,d=5,n= T =200

S

200

329 [10 + (200 — 1) 5]

100 [10 + 5 (199)]
100500

Now, we will consider list of numbers divisible
by both 2and 5i.e.2x5=10

10, 20, 30, ..., 1000
This list of numbers form an AP with

1000
a=10,d=10,n=——=100
10
10

—59[2o-+(|oo-|)|01

S

100

50 (20 + 990)
50500

Therefore, sum of numbers which are either
divisible by 2 or 5

S200 + S500 - S|oo
100500 + 250500 — 50500
300500

ADDITIONAY py P HEMATICS - 10



36.

37.

So, sum of numbers from | to 1000 that are
neither divisible by 2 nor by 5

=S, ., — 300500
= 500500 — 300500
= 200000

Suppose the work is completed in n days.
Consider an AP: 150, 146, 142, ...

Here, First term (2) = 150
Common difference (d) = — 4

Total number of workers who worked all the
ndays =S

= 2 [2(150) + (n - 1) (~4)]

(300 — 4n + 4)

(SN2 S )

[304 — 4n]

=n (152 -2n)

If the workers did not drop, work would have
been finished in (n — 8) days such that 150
workers work on each day.

Total number of workers who worked all
the n days = 150 (n — 8)

n(152 — 2n)

52 n—2n? =

[52n — 150n

2n2—-2n - 1200

n?—n - 600

n?—25n + 24n — 600

n (n —25) + 24 (n — 25)

(n+24) (n-25) =
n=-24n=25

150 (n — 8)
150n — 1200
2n2 — 1200

1l 1l 1l 1l
o

Being the number of days,n cannot be negative,
so,n =25

Work was completed in 25 days.

Consider the sequence: 200, 250, 300, ...

This sequence form an AP with first term
(@) = 200 and common difference (d) = 50
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We know that

S

n

%[23+(n—|)d]

(%]
1l

30

? [2 (200) + (30 — 1) 50]

5 [400 + 1450]
27,750

The contractor has to pay I 27,750 as
penalty, if he has delayed the work by 30
days.

38. Consider AP:20,19,18,....

Here, First term (a) = 20

Common difference (d) = — |
Let 200 logs be placed in n rows

'S =200
%[2(20) +(n— 1) (=1)] = 200

%[40—n+ 17 = 200

n (41 —n) = 400
-n*+4In-400 = 0
n>—4In+400 = 0
n?— 16n—25n+400 = 0
nin-16)—-25(n-16) =0

(n—16) (n—25) = 0

n=16or?25
If n =25,
a, =20+ (25-1) (1)
=20-24
=-4 not possible
So,n =16

So, 200 logs are placed in 16 rows.
a, =20+ (l6-1)(=1)
=20-15=5

So, there are 5 logs in the top row.




39. Given:a%b% c?areinAP

= E[2 (20) + (25— 1) 10]
L 2

Te : , , in A.P.
OV craa+b o =%[40+240]
| , | , | are in AP if =2—5><280
b+c c+a a+b y)
I I I I = 25x 140
c+ta b+c a+b c+a = 3500 m
(b+c)—(c+a) (a+c)—(a+b) .. Total distance covered by the gardener
ie. = to water all trees = 3500 m
(b+c)(a+c) (a+b)(a+c)
) b+c—c—a atc—a-b A UDY
i.e. =
(b+c)(a+c) (a+b)(a+c)
(i) @) A, =a+ 15l
b—a c-b A +d
- _  _ @ 0= —— =3
- (b+c)(a+c) (a+b)(a+c) 9
A,=A+7
_ -b _
. b-a _ : A, A =
b+c  a+ a+15d—(a+8d) =
ie. (b—2a)(a+b) = (c—b)(b+c) I5d-8d =
i.e.ab+b?>—a’—ab = bc+c?-b*-bc d=1
ie. b?—a? = 2-b? (i) (c) A, =a+3d
a%, b, care in AP Ag =a+7d
A, +A, =30
40. I0m , 5m ~ 5m a+3d+a+7d =30
@ ' ' ' 2a + 10d = 30
Distance covered by gardener to water |* a+5d = |5

tree and return to the initial position

a =0 "." the origin is occupied by the teacher.
=10m+10m=20m

~.5d =15
Distance covered by gardener to water 2™ d=3
tree and return to initial position
—15m+ 15m=30m (iii) (c) A20 -A6 = 84
A20 = a+ |9d
Distance covered by gardener to water 3™ _
tree and return to initial position A6 = a+d
=20m+20m=40m at+19d—(a+>d) = 84
So, we get an AP: 20, 30, 40, .. 14d = 84
d=6

Where, first term (a) = 20
difference (d) = 10

Total distance covered by the gardener

(iv) (d) There are total 21| persons standing in the
queue the |0th person is the middle one.

(v) (d) The positions of the teacher and students
=S, are in AP hence the distance. A; A is
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equal to the distance between any two
consecutive persons.

.. Distance A9A|o = Distance A|9A20
f ih)

(i) (b) The 20 row is the bottom row. Hence an
is 20.

(i) (b) a = Number of logs in first row

n = total number of logs

a=|
n=20
at+tn=2I|

(iii) (c) The sum of logs is 200.

gusing the formula for the sum of AP
whose common difference is —| and first
term is 20.

S = g[Za + (n=1) d]
200 = %[2 20) + (n— 1) (=1)]

400=n[40 + | — n]
n’—414+400=0

(iv) (c) The number of rows can be calculated by
solving the below given linear equation.

n*—4In+400=0

—(-41)+ \/(—4|)2 —4(1)(400)
2

—41+£+/1681-1600

2

41+9
2
41+9 41- 9
n = n=——
2 2
=25 =16
For n = 16, the number of logs in the 16th
row is:

a, =at(n-1)d
a =20,d=-I,n=16
a, =20+ 15(-I)
=5
For n = 25, the number of logs in 25% row is:
a, =20+ (25-1) (-1)
=20-24
=4
As the number of logs cannot be negative
hence n = 16.

(v) (b) The I16th row from the bottom is the top
row. Number of logs in the |6th row is

a+(l6-1)d
20 + 15 (~1)
20 +5

5

al® =




Triangles

Multiple Choice Questions

. (b) AABC ~APQR
. arAABC _ (Bcjz

' arAPQR &
9 (45)
16 (QR)2
— (QR)z = 45%x45x%16
9
= QR = 45x4
3
= |.5x4
= 6cm

2. (a) We know that ratio of area of two similar
triangles is equal to square of ratio of
their corresponding sides (say x and y)

x 3
:—=_
y 4
3. (d) / A
&
¥ X Y
/ 2 cm
B C

AS XY Il BC, so by basic proportionality

theorem
AX o AY
BX YC

4. (o)

AXp o= AY 4
BX YC
AB - = AC
BX cr
48X - AC (.- AB=4BX)
BX 2
4 = AC
2
AC = 8cm
So, AY = AC-CY
= 8-2
= 6cm
A
/
B ! C
AB: = 2AC?
= AC?+AC?
= AC?+ BC?
[" AC = BC]

AB? = AC*+ BC?
AABC is a triangle right angled at C
ie. ZC= 90°



5.(b) A

§ R}
(\
© >
B 3cm D C
As AD bisects ZBAC
A AC
BD CcD
[By internal angle bisector theorem]
- & =5
3 CcD
= CD = % =25cm
WORKSH
SECTION-A
I. AABC ~ A DEF
In AABC, ZA+ /B+ £ZC = 180°
57°+ /B +73° = [80°
/B + 130° = |80°
/B = 108°— 130°
= 50°
/E= /B =50°
[Corresponding angles of similar triangles
are equal.]
2. A B
O
D C
AC=30cm
BD =40 cm

OA=OC=%AC=I5cm

|
OB=OD=EBD=20cm

In A AOB, ZAOB = 90°

(Diagonals of rhombus bisect each other at
90°)

AB? =AO?+ OB?
= (15%) + (207
=225 + 400
=625

AB =25cm

.. AB=BC=CD=AD=25cm

(Pythagoras theorem)

(All sides of rhombus are equal)

3. A

6 cm

-
C B

In A ABC,

AC=BC=6cm (As AABC is isosceles)
Also, ZC =90°

. AB? = AC?+BC? (Pythagorastheorem)

= 6°+6°
= 36+ 36
AB? = 72
AB = 6 +2cm

4. As, ADEF~ AABC

DE _ EF _ DF
AB  BC AC
DE 4 DF
3 2 25




DE _ 4 4 _DF
3 2 2 5
4 x2.
DE=E DF = X2:5
2 2
=6cm =5cm

Perimeter of A DEF = DE + EF + DF
=6+4+5=|5cm

A
D E
B C
Let AE=xcm
CE=AC-AE=56—-xcm
As DEIIBC,
AD _ AE
DB CE
(By Basic proportionality theorem)
3. _x
5 56-x
5x =3 (5.6 — x)
5x = 16.8 — 3x
8x =168
x=2.1 cm
SLAE=x=2.1 cm

6. We know that ratio of the areas of two
similar triangles is equal to the square of their
altitudes.

2 2
. Ratio of areas = (Ej =49

7. AABC ~ APQR
arAABC _ (BC jz

arAPQR | QR

(Ratio of areas of two similar triangles is equal
to square of their corresponding sides)

54 _ I
arAPQR 3?
54 _ !
arAPQR 9
54 %9
ar APQR = | = 486 cm?
8. B N
8 m
E
W™A 5m O
S
In ABAO, ~/BAO = 90°
OB? = AB?+AQ? (Pythagoras theorem)
=8 + 15
= 64 + 225
= 289
OB = 17m
SECTION-B
9. AABC ~ ADEF
arAABC _ BC?
arADEF ~ EF?

(In two similar triangles, the ratio of their ar-
eas is the square of ratio of their sides)

o _ s

12] (154)°

Boy = & isax154
121

~ BC = 112cm
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10.
A
E F
B D C
In AADB, DE is bisector of £~ ADB 2.
BD _ AD
BE AE
. BD _ BE .
ie. — = — (i)
AD AE
In AADC, DF is bisector of ZADC
@D _ D
CF AF
. Cb _ CF
ie. —=—
AD  AF
BD CF
— = — (i)
AD AF
(As AD is median .. BD = CD) 13.
From (i) and (ii), we get
BE _CF
AE  AF
AE _ AP
BE CF
So, by converse of Basic proportionality theorem
EF Il BC
1. A l D
F
14.
B E C
In A ADC, AF bisects £ DAC
CF _AC
DF AD
= E (As AB = AD) (i)

ADDITIONAC p g e HEMIATICS - 10

In AABC, AE bisects £ BAC

CE _ AC .
=== ..(ii)
BE AB

From (i) and (ii), we get
o _CE
DF BE

. EF Il BD

(By converse of Basic proportionaly theorem)

In AAOB ~ ACOD
ZAOB = ZCOD (Vertically opposite angles)
40 _ B0

oC DO
- AAOB ~ AAOB  (SAS)

(Given)

OC OD DC

(Corresponding sides of similar triangles are
proportional)

5
2D
CD=10cm

In A KPN and A KLM,
£ZK =2K (Common)
Z KNP = ZKML = 46°(Given)

. AKPN ~ AKLM  (AA similarity criterion)
KP _ PN KN
KL M KM
X B C
a  b+c
< _ ac

b+c

A B
F E

D C
In AAFD and ABEF
/DAF = /FEB (Alternate interior

angles)



ZAFD = /BFE (Vertically opposite
angles)
.. AAFD ~ AEFB
EF FB
o, —Tx = <&
FA  DF

(Corresponding sides of similar triangles are
proportional)

DF x EF = FB x FA

I5. As DEIIAC, soin AABC,

BD _ BE .

—=_ ()

AD EC

(Basic proportionality theorem)

Al BE _BC ii Gi

so, EC-cp (i) (Given)
From (i) and (ii), we have Loy 3
AD CP

.. DCIIAP

(By converse of Basic proportionality theorem.)
l6. A

2x+6
X
B 2x+ 4 C

Let the shorter side be x m

Hypotenuse = 2x + 6 m

Also, Third side = 2x +6 -2
=2x+4m
In AABC, AC?> = AB? + BC?
(2x + 6)? = x*+ (2x + 4)?
4x*+ 36 + 24x = x>+ 4x2 + 16 +16x
0 =x*-20-8x
x2-8x—-20 =0
x2—10x+2(x*-10) =0
x*-10)(x-2) =0
x =10, -2
Being a side, x = —2is rejected

~x =10

So, AB = 10 m
BC =2x+4=24m
AC =2x+6=26m

7. We know that diagonals of rhombus bisect

each other at 90°.

Let AC=24cm
BD =10 cm

AO=OC=%AC=I2cm

BO=0D = lBD=5cm

In AAOB,
AB?2 =BO?+A0?
=52+ 22
=25+ 144
=169
~ AB  =13cm

As all sides of rhombus are equal,
AB=BC=CD=AD=13cm

In AABC, DE Il BC

A _ A
DB EC
[ Basic proportionality theorem ]
X _ X +2
x-2 x —I1

x(x—1) = (x—-2)(x+2)

xXX—-x = x*-4
X = 4
SECTION-C
19. A
p cm
B qcm C
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In AABC, AC? =AB?+ BC?

p> =AB*+q’

AB? =p?—-q?
=(p-9q) (P*9)
=1l (p+aq)

AB? =p+q

AB =+P*q

20. QT = R (Given)
PR 0S
InAPQR, /I =2
PQ = PR

[ sides opposite to equal angles are equal]

SO, g =%
PR QS

Also, ZQ = /2Q (common)

APQS ~ ATQR
[ By SAS Similarity criterion]

21. In ACBQ and ACAP,

22.

Z/BCQ = ZACP  (common)
ZQBC = ZPAC =90°
(PA and QB are perpendicular)

ACBQ ~ ACAP (AA Similarity criterion)

[Corresponding sides of similar triangles are

proportional]

BC_Z2
AC X

(i)
In AABQ and AACR,

Z/BAQ = ZCAR (common)
ZABQ = ZACR = 90°
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(BQ and RC are perpendicular)

.. AABQ ~ AACR  (AA Similarity criterion)

AB  BQ AQ
AC R AR
AB z .
A = 7 ..(ii)
From (i),
BC z

| - AC =1- <
AC-BC  x-z

AC X
AB X—z
AC = , ..(iii)

From (ii) and (iii)

AB oz X—2z

AC "y X
z _, 2
y X
z z
— 4+ = =]
X y
I | |
— 4+ — -
X y z
A
|
I
|
|
|
|
|
|
|
I
|
I
1
B 72 D C
Draw AD 1L BC
In AADB and AADC
AB = AC = 2a (Given)
AD = AD (Common)

ZADB = ZADC
= 90° (By Construction)




-. AADB = AADC (RHS)
BD = DC = %BC
=a (CPCT)

In AADC, right angled at D
AC? = AD? + DC?
(2a)* = AD? + a2
AD? = 4a? — a2 = 332

AD = 32

So, length of the altitude of an equilateral

triangle = \/Ea cm
23. In AAOB, XY ||AB
L ox_ oy .
©ax - BY (i)

[ Basic proportionality theorem ]

In AAOC, XZ || AC

0Z OX .
" z = R ...(II)
[ Basic proportionality theorem ]
5 () and (i), O = OZ
y (i) and (ii), BY Zc
YZ || BC

[By Converse of Basic proportionality theorem]

A
24. £
/.
J, Q
12 m & © 9m
B C D

Let AC = CE denotes the ladder
In AABC, AC? = AB? + BC?

152 = 122 + BC?
225 - 144 = BC?
BC? = 8|

BC=9m
In ACDE, CE? = DE? + CD?

152 =92+ CD?
225 -81 = CD?

144 = CD?

12 = CD

So, BD = BC +CD

=9+ 12=2Im
SECTION-D
25. In AXPQ and AXYZ,
XP  XQ _
Py = Q_Z =3 (Given)
X =4X (Common)
. AXPQ ~ AXYZ

(SAS Similarity criterion)

arAXPQ  (xpY  PQ° (XQY
oz = xv) T vz Tlxz
[ Ratio of area of two similar triangles is equal

to square of their corresponding sides]

GFAXPQ _ XQ 2 _ (3 2

a -zl =)

ar AXPQ = i><32 £=3

16 PY

Pr_t
XP 3
PY |
—+l==+I
XP 3
XY _4
LXP 3

= 18 cm?
area of quadrilateral PYZQ
= ar AXYZ — ar AXPQ

=32 -18cm?
= 14 cm?
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26. /BYX = ZC (Corresponding angles)

A - AABC ~ AXBY (AA Similarity criterion)
O ar AABC AB _
S0, GraxBY = [ xB (1)

[ Ratio of areas of two similar triangles is equal to
square of ratio of their corresponding sides]

B c Also, ar AABC = 2 ar AXBY
In AABC, right angled at B, ar MBC 2
We need to prove AC? = AB? + BC? e OXBY T 1 -..(ii)
Draw BDLAC From (i) and (i),
We know that if a perpendicular drawn from ABY _ 2
the vertex of the right angle of a right triangle XB n
to the hypotenuse then triangles on both sides AB A
of the perpendicular are similar to the whole XB N
triangle and to each other.
AX
So, ACBA and ACDB AB ﬁ
CB _ CA  [Correspondingsides of similar L G
cD CB  triangles are proportional] AB 2
CB* =CAxCD () AB- XB _ 2-|
AB 2
Also, AABC and AADB \/_
AX _ N2
AB - BC _ AC N Y
AD BD AB
ok - 1
AD  AB 2
AB? =AC x AD (i) 28
A
From (i) and (i),
AB2+BC> = ACxAD +AC x CD DC
b
= AC (AD + CD) P \
= AC xAC e 2 B
= AC? :
In AACB, right angled at C such that CD L AB.
-. AB2+ BC?= AC?
We know that if a perpendicular is drawn from
the vertex of the right angle of a right triangle to
27. As XY ||AC the hypotenuse then triangles on both sides of the
) perpendicular are similar to the whole triangle and to
/ZBXY = ZA  (Corresponding angles) each other
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29.

So, ABDC ~ ABCA

8D DC _ BC
BC CA BA
i.e R = g
e b C
pc = ab
ab
:> P = R
C
a*b’
= p? = 2
| !
- _
p* a*b?
In AACB,AC? + BC? = AB?
bZ + a2 — c2
| a’+ b’
P_z = a* b
I a* b?
P_z = a* b a* b
AL B
p’ @ b

B E C
Given : In AABC D, E and F are midpoints of sides

AB, BC and AC respectively.

As D and E are midpoints of sides AB and BC

respectively.
DE ||AC (Midpoint Theorem)

In ABDE and ABAC,

30.

/BDE = ZBAC (Corresponding angles)
/BED = ZBCA (Corresponding angles)
.. ABDE ~ ABAC  (AA Similarity criterion)

Also, E and F are midpoints of sides BC and AC
respectively.

.. EF || AB (Midpoint Theorem)

In ACFE and ACAB,

/CFE = ZCAB (Corresponding angles)
ZCEF = ZCBA (Corresponding angles)
. ACFE ~ ACAB (AA similarity criterion)

Similarly, we can prove AAFD ~ AACB

So, the line segment joining the midpoints of the
sides of a triangle form four triangles, each of
which is similar to the original triangle.

E A B

F

Consider AEDA and AEFB

Z1=Z1  (Common)

Z3=/4
[ Corresponding angles as AD || BF ]
AEDA ~ AEFB  (AA Similarity criterion)
DA _ EA
FB EB
[ Corresponding sides of similar triangles are
proportional ]

DA _ FB

= 2EBE (i)
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Consider AEDA and ADFC
Z1 = £2 (Corresponding angles as BE || CD)
/3 = /4 (Corresponding angles as AD || BF)

. AEDA ~ ADFC  (AA Similarity criterion)

" DF FC DC
[Corresponding sides of similar triangles are
proportional]

i.e DA
FC DC
DA _ FC "
- == (i)
AE CcD
From (i) and (ii),
DA _FB _FC
AE BE cD
31, A P
1|2 3
B D C Q S R

Given: AD and PS are bisectors of ZA and £ZP
respectively. Such that

BD _ s

DC SR

To prove = AABC ~APQR

Proof:In AABC,AD is bisector of LA

B _ AC
BD (@))

ie. AB-BD (i)
AC cb

In APQR, PS is bisector of /P
PR _PR
QS RS
PQ - & (i)
PR RS

Also, 20 = & ..(iii)
DC SR
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From (i), (i), (iii), we get

AB_PQ _ B _AC
AC PR PQ PR
Also, ZA = /P (Given)
.. AABC ~ APQR

B D C

AABC is a right triangle, right-angled at B.
AD? = AB? + BD?

(By Pythagoras theorem)

2
— AD? =AB*+ (%) [+BD=DC]
|
— AD? =AB?+ — BC? (i)

4
Also, ABCE is a right triangle, right angled at B.

CE* = BC? + BE?

ABY'
. CE =BC+ (7) [ BE = EA]
— CE*=BC+ % AB? (i)

On adding (i) and (ii), we get

AD? + CE? = % (AB + BC?)

= AD?+CE = 2 AC?

[ As AABC is right triangle .. AC> =AB? + BC?]

= [ﬂ}z +CE= 2 (25)
2 4

CE =\/%cm=2\/§ cm




AD 1 BC

Also, DC = % AC

"." |

SECTION-A
[As AD is the Median ]
I. AABC ~ ARPQ
AC? = AD? + CD?
AB BC AC .
: 2
[ Corresponding sides of similar triangles are 2

roportional |
prop ] AC2 =3+ — AC?

4
3.5 _6 ;
"6 10 RQ ZAC2 =3
6x10 4
=5  =12cm AC? = 4
AC =2cm

2. AABC ~ ADEF
arMBC  (ABY 4
" arADEF ~ | DE

[Ratio of areas of similar triangles is proportional
to the square of ratio of their corresponding

sides]
169 (26
= T4 = 3 In ACOD and AAOB,
121 (DE)
) Zl =22
(26)" <121
= DE*= YT [ Alternate interior angles as AB || CD]
= DE= =22 cm
13 [Vertically opposite angles]
3 A ACOD ~ AAOB
co_ob_m
AO OB AB
\/Ecm [Corresponding sides of similar triangles are
proportional]
x+3  x-2

B D C x+5 x- 1

AABC is equilateral and AD is the median such = (x*+3)(x-1) = (x=2)(x+5)

that AD = /3 cm.

\/7 = xX*+2x-3 = x>+ 3x-10
In an equilateral triangle, median and altitude
are same. = 7= x




5. In ASPT and AQPR,
ZPST = ZPQR
[ Corresponding angles as ST || QR ]
ZPTS = ZPRQ
ASPT ~ AQPR

[AA Similarity criterion]

arAPST E ?
arAPQR PR

[Ratio of areas of two similar triangles is equal to
square of ratio of their corresponding sides]

(P Y
~ \PT+TR
(2
2+4
_(2Y
6
S
9
6. DE||BC
D _ AC
BD CE
(Basic proportionality theorem)
BD _ CE
= = ==
AD AE
_— ﬁ +| = E + |
AD AE
BD+AD _ CE+AE
:> -_
AD AE
a8 _ A
AD AE
Also, ZA = ZA (Common)
. AADE ~ AABC

[ Corresponding sides of similar triangles are
proportional]
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>
w)
)
m

-
|2 &l

As MN || AB,
CM _ CN

AM BN
[Basic proportionality theorem]
2 BC - BN

BN

2
1 75 8N
2

- BN
.. BN = 15-2BN
= 3BN= 15

BN = 5cm

We know that ratio of area of two similar
triangles is equal to square of ratio of their
corresponding sides.

So, Ratio of corresponding sides

_ B3
64 8
DE || BC
AD _ AE
~ DB CE
[ Basic proportionality theorem ]
DB CE
= —+1 =—+1
AD AE
AB AC
- _ = —
AD AE
Also, ZA = ZA (Common)
AADE ~ AABC

(SAS Similarity criterion)

arAADE _ (DEY'
arAABC BC




2
)
arAADE 3

8l BC?
arAADE 4
8l 9
4
ar AADE = 3 x 8| = 36 cm?

10. Consider AC? + BC?
AC? + AC?

(+ AC = BC)

2AC?
= AB?
AABC is right angled triangle

[ As we know that in a triangle, if square of one
side is equal to sum of the squares of other two
sides then the angle opposite the first side is a
right angle. ]

SECTION-B

EIS5ecm S 35cm F

) ER 5
Consider, RO~ 23
SF 35

ER ES

As, E # E

RS is not parallel to DF

[ As we know that if a line divides any two sides of a
triangle in the same ratio then the line is parallel to
the third side ]

2. A

S
mM
z

B 5m C
In AABGC, right angled at B
AC? = AB? + BC?
= (s\3) + (s)
=75+25
=100
AC=10m

13, A

B C

As DE || BC,

AD
DB
BD
AD

=

=

AD

AD

AE
CE
CE
AE

(i)

AB
Also, ZA = ZA (Common)
.. AADE ~ AABC  (SAS Similarity criterion)
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AD _DE_AE
" AB  BC AC

[ Corresponding sides of similar triangles are
proportional ]

_ A _AE
AD + BD AC
AD 45
~ AD+3AD  AC
AD 45
= 4AD = AC
= AC =45 x 4
=18 cm
Ao, AD - AE e
so, AB - AC ( From (i) )
AD AE
AD+BD |8
AD _AE
AD+3AD |8
I _AE
4 18
AE _18_2 =45
- 4 - 2 =—40Chm

. Consider AABC with sides as

AB = (a—1)cm

(2a) em

@+ I)cm

BC =
AC

Consider AB? + BC?
(a—l)2 + (2\/;)2

a2+ | —2a+4a

a2+ 2a+ |
(a+|)2
= AC?
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AABC is a right angled triangle

[As we know that in a triangle if square of one side is
equal to the sum of squares of other two sides, then
the angle opposite the first side is a right angle i.e.
triangle is right angled ]

A
B D C
Draw AD 1 BC

In AADB and AADC

AD =AD (Common)

AB =AC (AABC is equilateral)
/ADB = ZADC =90° (By Construction)

. AADB = AADC (RHS)

I I
= CD= BC = 5 33 cm [CPCT]

In AADC,

AC? =AD? + CD?

2
2
(3\/5) = AD2+ ﬂ
AD? —27—2
4
_108-27
4
_ 8l
4
9
LAC = 2 =45 cm




17.

F
A
B D C E
. _BD_0
oprove = oo =
18
As AD bisects /BAC,
A e bsector
BD _ <D [Interior angle bisector theorem]
@ _ A .
BD  AB ~(0)

Also, AE bisects ZCAF

BE _CE
AB AC
L BE_AB
CE AC
L A u
RE AB (i)
From (i) and (ii)
D _
BD BE
% _ Q 19.
~ BE  CE
A D
P
B C

To prove: AP x PC = BP x PD

Consider, AAPB and ADPC

ZBAP = /CDP = 90° (Given)

ZAPB = ZDPC (Vertically

opposite angles)
AAPB ~ ADPC (AA similarity criterion)
AP _PB_AB
bp  PC DC
(Corresponding sides of similar triangles are
proportional)

= APxPC =BPxPD

. Consider AQPM and ARSM

ZQPM = ZRSM = 90°
ZQMP = ZRMS (Vertically opposite angles)
AQPM ~ ARSM  (AA similarity criterion)

[ Corresponding sides of similar triangles are
proportional ]

MM
"¢ SM T RM
3I_m
4 6
QM_3><6 _3x3 - 45
——4 ——2 = 4.0Cm
A
B D C

AD bisects ZA. So, by Interior angle bisector
theorem,

AB _ BD
AC  DC
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AR BD [Corresponding sides of similar triangles are
AC = DC =1 proportional]

[+ BD =DC as D is a midpoint of BC] AD DE
AB =AC " AB BC
AABC is isosceles. . 7.6 _ DE
AE + BE 8.4
20. A B _, _76 _DE
72+42 84
2 7.6 DE
-  — = —
@) 1.4 8.4
7.6x84
DE =
S s - 1.4
=5.6cm
Here, AC divides the diagonal BD in the ratio | :3.
Consider AAOB and ACOD 22. In AABC, LM || CB,
ZBAO = ZDCO M AL .
VTS i
(Alternate interior angles as AB || CD) BM  CL )

Basi tionality th
ZAOB = ZCOD (Vertically opposite [ Basic proportionality theorem ]

angles) In AADC, LN || CD.
.. AAOB ~ ACOD  (AA similarity criterion) AN AL -
ST T (i
A0 OB _ AB DN CL
) E B E B C_D [ Basic proportionality theorem ]
[(Ezrzst?::j]ing sides of similar triangles are - G ﬂ ) ﬂ
prop rom (i) and (ii), M DN
., 0B _AB BM DN
oD D = M ~ AN
> 3-8 _ BM _DN
I D AM AN
= AB =3CD AB AD
- —_— = _
AM AN
SECTION-C = AMxAD = AB xAN
21. In AADE and AABC, 23
ZA=ZA (Common) A P
ZADE = ZABC (Given)

AADE ~ AABC  (AA similarity criterion)

AD _DE _ AE

_, A _DbE_Ab
AB ~ BC  AC B D < e " )
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In AABD and APQM, AD? = DE? + AE? (i)
Now, DE = BE - BD

AB _ AD _ BC .
PQ " PM "~ QR (Given) _a _a [+BD=1 =9
=52 x =_ =—
AB _ AD _ BD 4 4 4
—_— = — = a
= PQ PM QM = (i)
I
ﬁ ) A_D ) EBC In AAEC,
=~ PQ M | AC? = AE> + CE?
—QR
2 2
(As AD and PM are the medians) a2 = AE2 + %
AABD ~ APQM a 342
AE2=22_ = = ...(iii)
(SSS similarity criterion) 4 4
On putting (i), (i) in (i), we get
ZB=2Q
a’ 3
[ Corresponding angles of similar triangles are AD? = " + —
equal]
a3
Now, in AABC and APQR, "6 T 4
AB  BC _ a’ +12ad*
@ = & (Given) |26
/B=/Q (Proved) _ 13a
6
.. AABC ~ APQR (SSS similarity criterion) 16 AD? = |3 22
24. I6AD* = 13 BC?
A
25. As AABC is isosceles,
AB =AC
/B=/C
-
B D E C (Angles opposite to equal sides are equal)
Let AB = BC =AC = a In AADB and AEFC,
ZADB = ZEFC
T 4 4 (As EF L AC and AD L CB)
Draw AE L BC
raw /B=/C (Proved)
a
.. BE=EC= Y -. AADB ~ AEFC (AA similarity criterion)
[ In equilateral triangle altitude is same as median] AD BD AB
EF FC EC

In right angled triangle AAED,
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26.

AD  AB

EF ~ EC
— AD X EC = AB x EF

i.e.

In AABC and AADE,

ZA = LA (Common)

ZACB = ZAED =90°

(As DE L AB and AABC is right angled at C)
AABC ~ AADE

(By AA similarity criterion)

AB _BC _AC
AD DE  AE
[ Corresponding sides of similar triangles are
proportional ]

In AABC, ZC =90°
AB? = AC? + BC? [By Pythagoras theorem]

=(3+2)+ 122
=25 + 144
=169
AB =13 cm
ae B _ BC
* AD _ DE
3_12
3 DE
12x3 36
DE = TR 3 cm
Also, E —E
AE
12 5
— % =E
13
12x13 _ 5
36 AE
5x36
AE =
= 12x13
_1s
|3 cm
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27. As ANSQ = AMTR,
ZNQS = ZMRT
= PQ=PR

(CPCT)
(i)

(Sides opposite to equal angles are equal)

Also, as £ = /2
PS=PT

(i)

(Sides opposite to equal angles are equal)

On subtracting (ii) from (i), we get

PQ-PS = PR—PT

QS=TR ..(iii)
From (ii) and (iii),
PSo_PT RS _PT
Qs TR PQ ~ PR
Also, ZP = ZP (Common)
APST ~ APQR  (SAS similarity criterion)
SECTION-D
28.
C
E
F
D
H
B G A

In AAFG and ADBG,
ZAGF = ZDBG

(Corresponding angles
/GAF = /BDG = 90°
.. AAFG ~ ADBG

as GF || BC)
(-~ DEFG is a square)
(i)

(AA similarity criterion)

In AAGF and AEFC,
/FAG = ZCEF =90°
Z/AFG = ZECF



29.

(Corresponding angles as GF || BC)
AAGF ~ AEFC ..(ii)

(AA similarity criterion)

From (i) and (ii), we get,

ADBG ~ AEFC
BD _ DG
EF EC

[Corresponding sides of similar triangles are
proportional]
_ BD _DE
DE EC

[As DEFG is a square, EF =DEand DG = DE]

= DE*=BD x EC

In AAOD, MO bisects ZAOD,
So, by interior angle bisector theorem,

Ao _ m .
oD DM (i)

In ABOC, NO bisects ZBOC,
So, by interior angle bisector theorem,

BO _ BN
CO CN
w0 _ N ..
30 - BN (i)

AO

We ki that AO = OD =
e Khow a :>OD

c _

d CO=BO — =1
an = %
(Radii of same circle)

So, from (i) and (i), we get

M _ N
DM BN

30.

31.

.
C L A

In AABC, BC? = AB* + AC?
(By Pythagoras theorem)
In AABL, BL? = AB? + AL?

2
I
=AB2+ —AC
2

[As L is a midpoint of AC .. AL = %AC]

2

BL® = AB? +

4BL* = 4AB* + AC? (i)
In ACMA, CM? = AC* + AM?

2
I
= AC2+ | —AB

AB?

= AC?+

I
[As M is a midpoint of AB .. AM = EAB]

= 4 CM?2=4AC* +AB? (i)
From (i) and (ii), we get
4(BL> + CM?) =5AB? + 5AC? =5 BC?
A
D
—
C E B
To prove : AE* + BD? = AB? + DE?
Proof: In AACE,AE? = AC? + CE? (i)

(By Pythagoras theorem)
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In ADCB, BD? = DC? + BC?
(By Pythagoras theorem)

In AABC,AB? = AC? + BC?
(By Pythagoras theorem)

In ADCE, DE? = DC?* + CE?
(By Pythagoras theorem)
Consider AE? + BD?

=AC?> + CE* + DC* + BC?

= (AC? + BC? + (CE* + DC?)
[from (iii) and (iv)]

= AB? + DE?

. DY

..(ii)

...(iii)

-(iv)

[from (i) and (ii)]

(i) (d) AABC is %th time of APQR as the scale

factor of AABC to APQR is |:10.

.. The sides PQ is 10(AB) or 30 cm

Similarly QR is 40 cm and PR is 50 cm.
(i) (d) PQ? + QR? = PR? [Pythagores theoram]

(iii) (d) Perimeter of APQR is the sum of all sides.

*. Perimeter = 30 cm + 40 cm to 50 cm

=120 cm
(iv) (b) Area of APQR is %(PQ) (QR)
I

I
5 (PQ) (QR) = — (40 (30)
= 600 cm?
(v) (d) AABC and APQR are similar,
Q« - R
AC RP
BC AC
R R

i JDY

(i) (d) In ABSP, ZSBP = 60,SP = 6 cm

2 = tan 60

6
i 3
BP V3
BP = L cm
3
(i) () In ARQC
R
Q_?.' = tan 60
6 tan 60
— = tan
QC
QC °
= —=cm
3
BC =BP+PQ + QC
= +6+—
f f
= (E + 6} cm
V3
12 x+/3
= +6
3
= 4f3+6cm
. B
(iii) (b) Area of equilateral triangle is — a* where
a is the side of triangle.
3 2
Area = £(4\/§+6)
3 (4 1364483 )
= ?(84 +4843) cm?
= V3(21+1243) e’
= (36+213) em’
@iv) (<) Area of square = (side)?
Side = 6cm
Area of square = (6)?
= 36 cm?
v © Area of AABC _ 36+2|\/§
v)ote Area of square PQRS 36
_ 124743
12



Coordinate Geometry

Multiple Choice Questions

. (b) A
(4.9)

B (2,3) 6,5) C

4+2 9+3
Dx.y) = (TT) =(3,6)

S0,CD = [(6- 3)" +(5- 6)
= 9+l

= JI0 units

2. (c) AsA,Band C are collinear

X (~4+5)—3(-5-2)+7(2+4)=0

x+21+42 = 0

X = —-63
6-2 -5+
3. b) 2,p) = (TT)
= (23
= p=3

4. (d)
A
o, 1)
0,000 B (1,0)
In AAOB,
AB?2 = AO? + OB?
= |2+ |2
=2
AB = ﬁ
Perimeter = AO + OB + AB
=1+1+/n
SECTION-A
X, +Xx,+Xx + +
l. Centroid = | —=2 3,yl YaTYs
3 3
_ 4-9+x; -3+7+y,
(|’4)_ 3 ) 3
— —S+x; 4+y,
(1 4)—( 3 3 ]
=+ X 4+y,
= =4
3 3
X;= 5= y, +4=12
X3=8 )'3—8




k  BOY J3- 0 +(P-2)> = (P- 0) +(5- 2)?

(al)’(bl) (az’sz) JO+(P-2)% = P49

_9)2 =p2
Let the ratio be k : | (P-2) P
P2+4—-4P =P?
_ [ ka, +a, kb, +b
0.0y =\ T ke 4P =4
ka, + q, —0 P =
k+1
ka2+a| =0 6. \/(4_ |)2+(K_ 0)2 =5
« _ 9 On squaring both sides, we get
% 9+K2 =25
K2 =25-9=16
2
3. Distance = \/ z+§j +(2_2)2 K> =16
> 2 K =t4
2
= %+§j +0 7
A(1,2) B (4,3)
_ 2+8Y
5
= 2 sq. units
D (xy) C (6,6)
* Let point on y - axis be (0.). We know that diagonals of a parallelogram
bisect each other
\/(6—0)2+(5—y)2 = ! °
2 2 I+6 2+6 4+x 3+y
—4-0) +(3- L= ,—
J-4-0) +(3-) (142258 - (402 20]
364254710y = 16494y’ - 6y 7 44x 3+y
~ .4 = ,
J6l+y?- 10y = /25+y* —6y [2 ] ( 2 2 ]
7  4+x 3+y
6l +y>— 10y =25+y>—-6 = d4="—-2=
Y Y Y Y 5 > an >
=Y 7=4+x and8=3+y
y =9

x =3 and y=5
So, point on y - axis which is equidistant .
from pointA (6,5) and B (— 4, 3) is (0, 9). So, coordinates of fourth vertex
= ()
5. As point A (0, 2) is equidistant from the = (3,5)
points B (3, P) and C (P, 5). So, '
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P Q
| | e A
A C B
A (V) ()
(%, 4) (%%] (x+ly+2) @2,-2) (- %4)
As C is a midpoint of AB, Point P divides AB in ratio 1:2
X+x+l 4+y+2) (35
2 2 " 122 I(-7)+2(2) 1(4)+2(-2)
So,P (u,v) = ,
2+l y+6) (35 3 3
2 2 2°2 (-7+4 4- 4
3 73
2l 3 y+6 S o
2 27 2 T2 =10
2x+1=3 and y+6=5 Point Q divides AB in ratio 2 : |
2x=2 and y=5-6
2(-7)+1(2) 2(4)+I1(-2
x=1 and y—1I SO,Q(X,Y)={( )3 ()’()3( )]
-14+2 8-2
SECTION-B =[ 3 3 ]
9. Let y— coordinate be v. 12 6
x — coordinate = 2v - [T’EJ
So, point P is (2v, v). =(-42)
PQ = PR .
A (3,0)
J2= 220 +(=5-v)2 = (3= 20) +(6- v)?
On squaring both sides, we get
Q-2v)2+ (-5-Vv)2=(-3-2Vv)2+ (6—V)?
S 4+4v2-8v+25+v2+ [0v
C(13
=9+ 4v2+ 12v+36+v2—|2v B (64) 13
= 5vZ+2v+29=5v2+45 AB = \/(6- 3)2 +(4-0)
= 2v=45-29 = /9+|6
2v=16 = \/E
v=2_8 =5

So, point P is (2v,v) i.e. (16, 8). BC = \/(_ I-6) +(3- 4)
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= 49 +1 3.

= 50 = 5\/5 A(a,a)
AC= \(-1- 3] +(3- O)
=I6+9
= V25
=5 B C
As AB =AC, AABC is isosceles (—a,—a) (_ \/EG,\/EG)
Also,
AB? + AC? =57 + 52
AB = \/(-a- a) +(-a- a)’
=25+125
= 50 = \4ad* +4d’
= BC2 = +/8a’
" ZA = 90° = 2+2a units
. AABC is an isosceles triangle right angled
atA. BC = \/(-\/§a+a)2+(\/§a+a)2
12 = \/302 +a* - 243a* +3a* +2\3¢* +a*
| | | - \8d’
| | | -
A P B _ .
[l z] (3 g ) (2, _5) - 2\/50 units
2'2 4712 AC = \/(-\3a- a)* +(\3a- a)?
Let point P divides AB in ratio k : | - \/302 +a® +233¢ +3a* +a? - 243
I 3
35 2k +— -5k += = V3a’ +a* +3d® +a°
So,| =, — | = 2 2
412 k+l "~ k+l - /842
| 3 = 2V2a units
3 ) 2k + 5 Skt As AB=BC = CA, AABC is an equilateral
4 Tkl |12 Tk triangle.
—=3k+3=8k+2 | 5k+5 =-60k+18 |4
= | = 5k 65k =13 | k | | |
_ _ | | |
k = - k = -—
5 5 A (1,-3) C (x0) B (4,5)

So, point P divides AB in ratio | : 5 Let point C (x, 0) divides AB in ratio k : |
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So,

[4k+| 5k - 3}
(x,0)

k +1
- =0
k +1
5k—3 =0
=3
¢ 5

J(7-2) +(0- 4)
52 +(-4)

= V25 +16

- i

PQ

SECTION-C

So, x — axis divides the line segment joining the

points (I,— 3) and (4,5) in ratio 3 : 5.

7. Lety — axis divides the line segment joining
the points (— 4,— 6) and (10, 12) in ratio k : |

2 2 —
5. \/(9_)() +(10-4)" =10 Point on y — axis must be of form (0, y)
8l +x*—18x+36 = 100
x*—18x+17 =0 I k I ! I
x*—17x-x+17 = 0 A C B
_4,-6 0, 10, 12
x(x—=17)-1 (x-17) = 0 ( ) ©) ( :
10k +(-4) 12k- 6
x=1)(x=-17) = 0 0,y) = ,
(=1 (x=17) Oy = [ K+l K+l
x = 1,17
o o [10Kk-4 12k-6
6. OV =\ i Tk
0k-4
| | | = Tkl
I | | = 10k =4
Q P R 2
(7,0) (2,4) (x,9) k "5
PQ = PR So, ratiois 2:5.
= J(2- TP +(4- 0P = J(x- 2 +(9- 4) 18. A(0,— 1) B (-2, 3)
- J25+16 = \x? +4- 4x+25
- J41 = x> - 4x +29
On squaring both sides, we get
4] =x2—4x + 29 D 8.3) C(6.7)

0=x*-4x-12
0=x2—-6x+2x—-12

0=x(x—6)+2 (x—6)

0=(x+2) (x—6)

X=—2o0réb

AB = \/(-2- 0) +(3+I)
= J4+16
=20
= 2/5 units
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CD = \/(6- 8)* +(7- 3)
= J4+16

J20

2\/3 units

AB =CD

AD = \/(_3- 0)* +(3+I)°
= J64 +16 = \/80 = 44/5 units
BC = \(6+2) +(7- 3]

= J64 +16

= /80 20.

= 4\/§ units
AD = BC
As AB = CD and AD = BC,

So, ABCD is a parallelogram

AC = J(6- 0) +(7 +1)?
= \36 +64

Jioo

10 units

8D = V(8+2) +(3- 3

Jioo

10 units

So, AC=BD

ABCD is a parallelogram in which both
diagonals are equal.

So, ABCD is a rectangle.

19. | | |
I I |
A P B
-3,2) (%, y) (4,- 5)
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21.

As point P is equidistant from A and B,
AP = BP

JOx+3)2 +(y- 22 = (4= x) +(-5- y)?

On squaring both sides, we get

(X+3)+(y=-2=E@-x)"*+*(=5-y)
x>+ 9+ 6x+y+4—4y

=16 +x*—8x+25+y>+ |0y
[4x — 14y + 13 = 41
[4x — 14y —28 =0

| |

| |

A P Q B

(3,-4) (5 ] (1,2)
E’q

Point P divides AB in ratio | : 2.

So,

P(p-2) = ['(') ““32(3)’|(2)+32(-4)]

7
on=(22]

p=r
) 3

Point Q divides AB in ratio 2 : I.

As the pointsA(3p + |,p),B(p +2,p—5)
and C (p + |,— p) are collinear,

area of AABC =0




e [Bp+1)(p=5+p)*(p+2) (-p—p)
+(p+1)(p—p+5]=0

= [Bp+ 1) @p=5)-2p (p+2) +5(p+ )] =0

= [6p*— I15p+2p—-5—-2p>—4p+5p+5]=0

= [4p>—-12p] =0

p=0,3
22.
| | |
| | |
A P B
-2,-2) (2,-4)
AP =2 AB
7
3
= AP =2 (AP+BP)
— 7AP =3 AP+3BP
= 4AP =3 BP
AP 3 24,
PB 4

Let point P be (x, y), using section formula,

3(2) +4(-2) 3(-4)+4(-2)]

(X’ Y) = 7 ’ 7

B (- 2,—4)

D (3,4 CH4-1
Join AC
Area of AACD

=%Pse|-®+4m+lwﬂc4ﬂﬂ

35+ 20]

%[w+2m

= —5 sg. units
2 ¢

Area of AABC
[((3) 4+ 1)-2(=1+1)+4(-1+4)]

[-3(=3)-2(0)+4 Q)]

Y [9+12] = % sq. units
So, area of quadrilateral ABCD
= area of AACD + area of AABC

35 21
—_— + —_—
2 2
56

2
= 28 sq. units

Let y — axis divides the line segment joining

points A (5, - 6),B (— I, — 4) in ratio k : I.
Point C on y — axis is of form (0, y).

k I
I | I
I I I
A C B
(5,-6) 0,y) (-1,—4)

By section formula,

[ -k+5 -4k-6
OV = i ki
-k+5

0 =
k +1
k =5

So,y — axis divides AB in ratio 5 : |
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_-3 (917
B =133

- 13
S0, C(0.y)=(0,—357) =(g;]

SECTION-D For coordinates of E

25.  Consider points (x,,y,) = (t, t -2), | 2
| I
I I

|
[
A E B
(Xpyy) = (t+3,1) (4, 6) (%,Y) 7.2

Area of triangle

(Xpy,) = (t+2,t—2)and

By using section formula,

TR TR L (10)+2() 1)+
[t(e-2-0+ (£+2) (t=t+2) +(+3) 7 3 ’

(t—2-t+2)] 7+8 2+|2)

)

N|[— N —

I - >

=~ [t2)+(+2) ) 303

5 @ A

2
_ _[gl%
—E[—2t+2t+4] 3
|
; 4, 6)

sg. units

So, area of triangle is independent of t.

26. AD AE |

AB ~ AC
D

3
L k3 ;
AD AE I (3,?]
AB _1=AC o3

AD AE
BD CE ar AADE

E
(S,Ej
3
- -

AD _ AE i
| 17 14 14 17
LA YA Y e A P P
AD _ AE _ 2 (3 3] (3 j ( 3]]

!
2

N

BD CE
For coordinates of D. B
| l | 2 | S a3 ) e3 (1418 (18-17
[ [ I 2 3 3 3
A D B -
(4.6) (x.Y) (1,5) | ;

. . = — 4 + (_ 4) + —
By using section formula, 2 3

1(1) +2(4) 1(5)+2(s) 5

(xy) = 3 ’ 3 =% sq. units
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27. Y
B (0,3)
D A (x,0)
x! )
(0,0)
C (0,-3)
y|

Let coordinates of B be (0, y).
As (0,0) is a midpoint of BC,

L (0.0)= 0+0,y-3
2 72
0y-3

0,0=|=,7—

0.0)= 7 2}

-3
0,0)= | 0,¥—

(0,0 2}

y-3 _,
2
y=3

So, point B is (0, 3).

Let coordinates of point A be (X, 0).

Using distance formula,

AB = \[(x- 0)2+(0- 3)

BC = \/(0- 0)?+(-3- 3)*
=36
=6

As AABC is equilateral,
AB = BC

ie. \/m =6

x>+ 9 =36

28.

x* =127
x = 133
.. Coordinates of point A are (- 33,0).

As BACD is a rhombus and diagonals of
rhombus bisect each other. So, OD = OA

= 3\/§ units
- PointDis (- 3\/5» 0)

Area of triangle = 5 sq. units

As third vertex lies on y = x + 3, so, it must be
of form (x,x + 3).

Let (x,y,)=(21)
%y, = (3,-2)
(Xpy3) = (x,x + 3)

Area of triangle

) % [x,0r, = Y5) + %005 = y) + %, (v, = 1]

=%[2(—2—x—3)+3(x+3—I)+x(' *+2)]
10=[2(=5-%) +3 (x+2)+3x]

[0=[-10-2x+3x + 6 + 3x]

10=[4x—-4]
. +10=4x—-4
4x—-4=10 45 —-4=-10
4x = 14 4x=-6
_7 _-3
) D)
So, third vertex is So, third vertex is
(%, x + 3) (x,x + 3)
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29. Let (x,y,) = (aa?)
(%, Y,) = (b, b?)
(%3 ¥;) = (¢, )

Consider, area of triangle

[X| (yZ_Y3)

[a(b>—c?) +b (c>—a% +c(a®>—-b?) ]

[ ab?> —ac? + bc* — a%b + a%c — b?c ]

= =D [=N]=

> [ab(b—2a) +ac (a—c)+ bc(c—Db)]

Here, it is clear that area of triangle is O if
a=b=chbutitis given thata # b # c.

30. D(-4-3) C(-3,2)

A

(1,-2) (2,3)

Let DE be the height of parallelogram ABCD.

For AABD,

Let (x,y,)=(l,-2)
(7)) = (2.3)
(p¥,) = (- 4,-3)

area of AABD

1
2
%[I (B+3)+2(-3+2)-4(-2-3)]
|

6-2+20
) | ]

12 sq. units
For ABCD,

Let (x,y,) = (23)
(xpy,) =(=3,2)
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+ XZ ()’3 _Y|) + X3 (Y| _YZ)]

[X| (Y2_Y3) +X2 (Y3_Y|) +X3 (Y| _YZ)]

X3y, = (=4,-3)
area of ABCD

% [x (= ys) #35 (s=y) + % (v, =) ]
=% [2(2+3)+(-3)(-3-3)-4(3-2)]

=%[|o+ 18—-4]

12 sqg. units

Area of parallelogram ABCD
= area of AABC + area of ABCD
=12+12
= 24 sq. units

We know that area of parallelogram
= base x height

24 = AB x height

By using distance formula,

AB = \J(2-1)2+(3+2)*

= VI+25

= /26 units

. 24 = 26 x height

24 12426

height = E units = units

31.

Let the center be O (2, - 3y).

As points A and B lie on a circle,

AO =BO




32.

J2H)+(-3y—y)2 = J(2-5) +(-3y -7)

Jo+I6y2 = \[9+9y2+49 +42y

On squaring both sides, we get

9+ 16y = 9y + 42y + 58
7y*—42y-49=0
y:—6y—-7=0
y’=7y+y-7=0
yly-7)+y-7=0
(y+h(y-7)=0

y=-17
Wheny = —I Wheny =7
A=ELy)=C0L=1) | A=(Ly)
0 =(23) =(-1,7)
So, O =(2,-3y)
radius = AO =(2,-21)
= J9+l6 radius = AO l.
= 25 = J2+)2+(221-7)*
= 5 units = m
= /793 units
AR2,-1) B(5,-1)
@)
D (2,6) C(5,6)

By using distance formula,

AC = [(5-2)% +(6 +I)*

= J9+49 = \/5 units

BD = \/(2-5)% +(6 +I)?

=9 +49
= /58
So, AC = BD
Also, by using midpoint formula,
Midpoint of AC = | -2 =16
idpoint o = D)
(753
1272
Midpoint of BD = | ~+2 ~1*+6
idpoint o = D)

So, Midpoint of AC = Midpoint of BD.
So, AC and BD bisect each other.

SECTION-A

Let P (x, y) be the point equidistant from the
pointly A (5,1),B (-3,-7)and C (7, I)

PA=PB=PC
PA = PB
= J5-x)+(-y)
= JE3-x) (T -y)
= 254+ x2—10x +l+y2-2y

= \/9+x2+6x+49+y2+|4y
On squaring both sides, we get,

x> +y?—10x—2y +26 = x>+ y>+ 6x + |4y
+ 58

0=1l6x+ 16y + 32
xty=-2 (i)
PB = PC
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= JF3-x)+T—y) 3a=1l
I

= J7-x)+1-y)? a=3
= \/9 +x24+6x+49 +y>+14y

4. By Distance formula,

= \/49 +x%- [4x +1+y? +2y

. _ Distance = /(0 +6)2+(0—8)?
On squaring both sides, we get

X2 4yt + 6x + 14y + 58 " V36464
=x2+y>— l4x + 2y + 50 =M
20x+ 12y +8=0 = 10 units

5x +3y=-2 ~(i) 5 A (2,3)
From (i), we get
X=-2-y 2
On putting in (ii), we get Gl 3
5(-2-y)+3y =-2
—10-5y+3y = -2 B(-21) C xy)
-2y = 8 Let (x,y)=(23)
y = -4 (Xpy) = 2,1)
So,x = 22—y (X3 Y3y) = (%)
= _2+4 5
-5 Centroid (G) = |,§j

We know that
So, point P (2, — 4) is equidistant from point A

(5, 1),B(=3,-7)and C (7,- 1). X HX, 4X y+y, Hy,
Centroid = 3 , 3
2.  Reflection of (-3,4) in X —axis (Q) = (- 3,—4)
2 2-2 I
Reflection of (~ 3,4) inY — axis (R) = (3, 4) (I,EJ = ( : tx 3 +3+yj
So, by using distance formula, (I z] ) (i 4 +y)
QR = \[(3+3)2+(4+4)* 3 33
~ X q 2 44y
= = —and — = ——
V36 +64 3 and 3 3
= /loo = x=3andy=—2
= 10 units 6. Let (x,y,) = (k 2k)
3. Aspoint (3,a) lieson line2x -3y + 5=0 (x,,y,) = (3k, 3k)
6-3a+5=0 (Xpyy) =3, 1)
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Since the points are collinear, area of triangle
is zero.

% [X| (Y2_Y3)+X2(Y3_Y|)+X3 (Y|_Yz)]=o
[k Bk—1)+3k (I —2k) +3 (2k—3k) ] =0
[3k* -k +3k—-6k*-3k]=0

[-3k2—k]=0
k(Bk+1)=0

k=0

3
k |

| | |
| | |
A C B
(6,4) (,0) (1,-7)

Let the ratio in which x — axis divides AB be
k:l.

Point on x — axis must be of form (x, 0), so, by
using section formula,

0) = k+6 -7k+4
00 =\ kAl
—7k+4 _,
k +1
k :i
7
So, x — axis divides line AB in ratio 4 : 7.
k |
| | |
[ [ |
A 4,2) P@1) B (8,4)
Let AP:PB=k:I
By section formula,
P 1) _ 8k+4’4k+2
k+1  k+I
2=8k+4 I=4k+2
k+l k +1
8k+4=2k+2
6k =-2

)
6
I
-
PB 3
n_
AP
L) +1 =-3+|
AP
AP+PE
AP
.,
AP
AP |
AB 2
-1
AP = = AB
2
9. By using distance formula,
\/(a sina. +a cosa)* +(—b cosou — b sinor )’
= \/a2 (sina. +cosa)* +b” (sina. +cosa )
= \/(az +b?) (sino. +cos o)’
= (sina. + cosa) /(@ +b?)
10. PointA (x,,y),B (x,y,) and C (x,,y,) are
collinear if
() AB+BC=AC
or (i) AB+AC = BC
or (iii) BC +AC =AB
SECTION-B

Let the vertices of triangle be (x,y ) = (=3, 1),
(xz, yz) =(0,-2) and (x3, y3).
Centroid of triangle (x,y) = (0, 0)

We know that, Centroid of triangle
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each other,

xy) = X +X, +X, y +y, +y, We know that diagonals of parallelogram bisect
3 7 3

' 3404x, 1-2+y, |+4 148 _ x+4 y+4
l.e. (0,0) = 3 s 3 2 ’ y) 2 ’ 2
- _3;)(3 =0, —|;—y3 =0 (5,9 =(x+4y+4)

x+4=5 y+4=9
= x,=3, = |
? % x =1, y=5
So, third vertex is (x,,y,) = (3, )
¥ So, fourth vertex is (1, 5).

2. Let y — axis divide the line segment joining the
point P (—4,5) and Q (3,—7) in ratio k : I.

Point on y — axis must be of form (0, y).

4. Let the point C 33 divide the line segment
joining point A (3,5) and B (-=3,-2) in ratio k : I.
By using section formula,

3k-4 -7+5 k l
(0,y)=(k+|,k+|J i I i
A C B
3 11
k-4 _ (3,5) [5,5) -3,-2)
k +1
4 By using section formula,
<73 [3 uj_(-3k+3 -2k+5]
5| k+l T k+l
, = -7k +5 >
k+l . -3k+3 _ 3
- k+l 5
-7 4 +5
_ 3 5(-3k+3)=3(k+1)
o
37 — 15k + 15 = 3k + 3
-§8+5 12 = 18k
- Z k = z
3 3
- -3 5. A2-0) B (1,0)
7
13 AL B (4,4)
D (l,y) C (x,3)

We know that diagonals of parallelogram bisect
D (x,y) C 4,8) each other,
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N -2+X,I _ LZ
2 2
-2+x =Y
2 )

x=4,y=12

6. C(-1.4)
]

A (0,3) B(-2,2)

AABC is a right triangle, right angled at A.

So, by Pythagoras theorem,

BC? =AB? + AC?

(\/(—2+|)2 +(a—4)2)2 = (\/(—2- 0)? +(a—3)2)2

- (\/(—I- 0)2+(4—3)2)2

- (firie#7) = (Jreom37) = (V)

=>1l+@-4*=4+(a-3)2+2
=>|l+a%+16-8a=4+a>+9—-6a+2
=-8a+[7=-6a+ 15

=2=2a

=a=|

17. A (3,4)

B(7.2) M(xy) C(-2,-5)

18.

By midpoint formula,

7-2 2-5
Moy = (T’TJ

22)

By Distance formula,

_ 121

= _+_
4 4

_ 2 fei
4 2

As point A (%, y) is equidistant from B (6, — |)
and C (2,3)

AB =AC

J6- %) +(-1- y) ={(2- x) +(3- y)’
On squaring both sides, we get
=X+ (=1-y)?=Q2-x*+C~-y)

36 +x*—I2x+ | +y>+2y=4+x>-4x+9
+y -6y

So—12x + 2y + 37=—4x — 6y +13

= 0 = 8x—-8y—-24
= 8x—-8y = 24

= x-y =3

= X = y+3

As the pointsA (2, 1) and B (1,2) are equidistant
from the point C (x,y),

BC =AC

Jo ) (-2 =y(x-2) +(y- 1)

On squaring both sides, we get
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x=1)2+(y—-22=(x—-2)2+(y—1)? On squaring both sides, we get

X2+l —2x+y?+4+4y=x>+4-4x +y* + = (@+b-x)2+(b—-a-y)?
| -2
4 = (@a-b—x)?+(at+b-y)
—2x+4y+5 = —4x -2y +5
= a’+ b2+ x2+ 2ab— 2bx— 2ax + a’+ b*+ y?
2x +6y = 0 —2ab + 2ay— 2by = a’+ b*+ x?>— 2ab + 2bx—
x+3y =0 2ax + a’+ b*+ y2+ 2ab— 2by — 2ay
= 2bx — 2ax + 2ay — 2by = 2bx — 2by — 2ax —
20. Let the vertices of triangle be 2ay
xpy) =(52) 4ay = 4bx
(X ¥,) = (47) ay = bx
(X y,) = (7,-4) 22. Internal ratio :
Area of triangle Let x — axis divides line segment joining the

points A (3,-2) and B (= 7,— 1) in ratio k : I.
Point on x — axis is of form (x, 0).

% X, (= y3) ¥, (s =y) + %, (y, = y,)]
| ' : ' I i

4 a | 1
— 5 T7+49H+4(-4-2)+72-7)] AG-2) C (x,0) B (-7~1)

2
I
=3 [5(11)+4(-6)+7(-5)] By using section formula,
l -7k +3 -k- 2
= - [55-24-35 =
2 L ] (9) K+l K+
l -k-2
= —- [55-59 : =
5 [ ] .0 Cxl
=%=2sq.units k =-2
External ratio :
SECTION-C . :
By using section formula,
21. Given: AP =AQ
o = -7k-3 -k+2
To prove : ay = bx (x0) = k-1 " k-1
. o di -k+2
Proof : By using distance formula, 0 =
k-1
AP = [(a+b=x)' +(b-a-y) —k+2 =0
5 S k =2
AQ = \/(a-b—x) +(a+b- y) I I I
23.
— | | |
AP =AQ P (8,4) R (5. 1) Q (x.y)
\/(a +b— X)2 +(b —a- y)z By mid-point formula,
- - 5 )= 8+x 4+y
_\/(a-b—x) +(a+b-y) G.1)= )
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24.

25.

=8+x I=4+y
2 2
x+8=10,y+4=2

5

x=2,y=-2
So, Coordinates of Q = (x,Y)
=(2,-2

Let points be

(X, y)) = (c,a+b)
(% 7,) = (@b+9
(X3 7y) = (batq)

Area of triangle

% [X| (YZ - Y3) + X2 (Y3 - Y|) + X3 (Y| - YZ)]

! [c (b+tc—a—-c)+ta(atc—a-b)+
b(@+b-b —0)]

% [c(b—a) +a(c—b) +b (a—0)]

|

5 [bc —ac +ac—ab + ab—bc]
=0

As area of triangle = 0

So, points A, B and C are collinear.

Let the point be

(x,y) =(0)

(%, ¥,) = (0,b)

O y;) = (1, 1)

Points are collinear, if area of triangle = 0
L DX (,95) #3049+ X, 0, -] = 0

- % [a(b-1)+0(1-0)+1(0-b)] =0

I
= 5 [ab—a—-b] =0

26.

a b
= |l=—+ —
ab ab
I I
= |l=—+—
a b
A6 1) B (8,2)
D (x,y) E (u,v) C (9,4

We know that diagonals of parallelogram
bisect each other.

Midpoint of AC = midpoint of BD

So, by midpoint formula,
7+9 3+4 ) _(x+8 y+2
2 72 2 2

o IS5)_(x+8 y+2
o 272 2 2

i.e. x+8=15y+2=5

x=7,y=3
So, point D = (7, 3)

Again, by midpoint formula,
7+9 3+4
2 2

_(le7
272

_ s,Zj
2

For area of AADE
x,y)=(61)
(xpY,) =(7,3)

E(uv) =

Let
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27.

7

(X3’ Y3) - 2
area of AADE

[X| (YZ’_ Y3) + X7_ (),3’_Y|) + X3 (Y|’_ Y2) ]

ol

1
1
o

A|jw NO|— N|—
N

sq. units

Let the points be

x,y)=(+1.2p-2)

(x»y,) = (p—1.p)

(xpy,) = (pP—62p-6)

Points are collinear if area of triangle is zero.
S X 0, 9) £, (5= 7) + %, (- )] = 0

[P+ (P-2p+6)+(p—1)(2p—-6-2p+2)
+(p-6)(2p-2-p)]=0

[P+ E-P)*+E-DEH*+ (-6 E-2]=0
[6p—p*+6—p—4p+4+p—2p—6p+12]=0

[7p+22]=0
™
P77
2. AR-1) B (3,4)
D (-3,-2) C(-23)
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29.

By using distance formula,

AB = \/(3- 2 +(4+I)
= J1+25 = 126 units
BC = \J(-2- 3) +(3- 4)
= J25 +1 = /26 units
CD = \J(-342)* +(-2- 3)?

= NI+25

= /26 units

AD = \[(-3- 2)* +(-2 +I)’
= /26 units

As AB=BC=CD =AD,

ABCD is a rhombus

Again, by distance formula,

AC = (-2- 2 +(3+1)
- Ji6+16
=32

= 4\/5 units

BD = \/(-3- 3/ +(-2- 4)
= (-6] +(-6)
=12
= 62 units

AC # BD

As diagonals are not equal, ABCD is a rhombus
but not a square.

| | |

| I |
A@3,-5) P (xy) B(-4,8)
AP _k

PB |

Let point P be (x, y).

By using section formula,



30.

-4k +3 8k-5
(%) =( j

k+1 " k+l
x _(-4k+3 8k-5
) 'I K+ ’k+|j
_ -4k+3 _ 8k-5
k +1 k +1

As point P lies on line x+y=0

-4k+3), (8k-5)_,
K+l K+l

— 4k-2=0

I
= k=—
2

A1) B (7,-3)

D (7,21)
Area of AABC

C (12,2)

%[|(_3_2)+7(2—I)+I2(|+3)]

|
— [-5+7+48
> [ ]

I
- [50]

25 sq. units

Area of AACD

%[|(2_2|)+ 12Q1-1)+7(1-2)]
|
S [-19+12(20)-7]

|
o [=26+240]

I
E[2I4]

107 sq. units

=25+ 107
= 132 sq. units
SECTION-D
3 I . A (4,_ 6)
B M C
(-2  xy) >2)
Let AM be the median such that point M is (x,y).
345 -2+2
(X’ Y) = 2 ’ 2
(xy) =(40)
So, point M (x,y) = (4,0)
Area of AAMB
I
= E[4(—2—o)+3(0+6)+4(—6+2)]
= l[—8+I8—I6] = -6 :|—3| = 3 sg. units
2 2
Area of AAMC
I
=—|4(0-2)+4(2+6)+5(—6-0
[4(0-2)+4(2+¢)+5(-6-0)]
= 1[-8+32-30]=| - [-3] =3 sq. units
2 2
So, median divides the triangle into two triangle
of equal area.
32. | | I

So, area of quadrilateral ABCD
= area of AABC + area of AACD

A P B
(3,4) (xy) (5.-2)
PA = PB
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J(-3= X (4= y) = (5 %) +(-2- y)

On squaring both sides, we get

B-x+(@-y'=0C-x+(=2-y)

= 9+x*—-6x+16+y>—8y =25+ x*—

10x + 4 +y> + 4y

= —6x—-8y+25 =—10x+4y+29

= 4x-12y-4=0
= x-3y=1

Also, area of APAB = 10

(i)

% [x(@4+2)+3(2-y)+5(—-4]= 10

[6x+2y—-26]=20
[3x+y—-13]=10
3x+y-13= =10

A

3x +y=123
or3x+y=3

From (i), x =1 + 3y

So, eq. (i) becomes 3+ 9y +y =23

[0y =20

y =2
So, x =1+ 3y
=l+6

=7
So, P (x,y) = (7,2)

On putting x = | + 3y in (iii), we get

3(l +3y)+y =3

3+9% +y =3
10y =0
y =0

So, x =1+ 3y
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[ 6x—6—3y+5y—20]=20

...(ii)
...(iii)

I +0

So, P (x,y) = (1,0)

A (3,2)
:Q
T Q F (X, ;)
B (5,4) E C
(XpY,) 3, 6)

By midpoint formula,

_[3+5 2+4
D (x,y) =l
D (x,y) =(4,3)
_ _[5+3 4+6
Again, E (x,y,) = S Ty
= (4,5)
(343 2+6
F (X3,y3) - 2 ] 2
=34

Area of ADEF

N[—=N[— 1| —

[4+4—-6] =1 sq.unit

. Let (x,y,) = (=2)5)

(xyy,) = (k—4)
(X, y,) = (2k+ 1,10)

Area of triangle

!
2

[X| (Y2_Y3) +X2 (Y3_Y|) +X3 (Y| _Y2)]

[4(5-4)+4(4-3)+3(3-5)]

[X| (),2 - Y3) + X2 (Y3 - Y|) + X3 (Y| - yZ)]



53=% [-2(4—10) +k (10-5)+ 2k + 1) (5 +4)]
53=% [28+5k+ 18k +9]
53=% [23k +37]
23k +37 = + 106
if 23k+37 = 106
23k = 69
k =3
if 23k+37 = 106
23k = — 143
k = 143 ted k <0
= 3 , rejecte .
k = 3.
. A(-2,3) B (6,5)
D (—4,- 3) C (x,— 5)

Area of quadrilateral ABCD = 80 sq. units

i.e. area of AABC + area of AACD =80

i.e.% [—2(5+5)+6(—5—3)+x(3—5)]+%
[2(-5+3)+x(-3-3)+(—4) (3+5)] =80

= % [- 20 — 48 — 2x + 4 — 6x — 32] = 80

= % [~ 80 — 96] = 80

= —8x—-96 =+160
= —x—-12=%20

—x—12 =120 —x—12

]
|
N
o

x = =32 x = 8

‘. Positive value of x = 8.

36. Let D (x,Yy) be the Circumcentre.

We know that Circumcentre of a triangle is
equidistant from each of the vertices.

Let the vertices be A (x,,y) = (8,6), B (x,,
Y,) =(8-2)and C(x,y, = (2-2).

So, AD =BD

VB X +(6-y)" = (8- x) +(-2- y)

On squaring both sides, we get

B=x)+(6-y) = @=x+(2-y)

6=y = C2-yy
36+y2—12y = 4+y*+4y

32 = léy
y =2
Also, BD = CD

V- x] +(-2-y) = J2- xP +(-2- y)
@=x)+(2-y) = 2-x*+(2-y)
64+x2—16x+4y*+4y = 4+ 2 —4x+4+y +4y
= —16bx+4y +68 = —-4x +4y +8

= I12x = 60

= x=5

So, Circumcentre is (x,y) = (5, 2)

Circumradius = AD

= (8- x) +(6-y)'
= (8- 5] +(6- 2
= J9+16

= 25

= 5

37. By using midpoint formula,

0+2a 2b+0
C (xy) =[ ) J
= (a,b)
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38.

Using distance formula, we have

BC = /(- 0)2 +(b- 2b)’
OC = ia- 0y +(b-0f
AC = J(a- 2a) +(b- 0)?

So, BC = CO = AC

". Point C is equidistant from the vertices A,

O and B.

2
B D C
(Xz’ Yz) X, X3 ¥, Y, (ng Y3)
2 2

By midpoint formula,

D IS X2+X3 y2+y3
2 2

E IS X|+X3 y|+y3
2 2

s (m u}

2 2

Area of AABC

% [X| (Y2_Y3) + Xz (Y3_Y|) + X3 (Y|_Y2)]

Consider, ar ADEF
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[y
=2 +(ijxs JKY. 2)’3 ]_ (y. iyz ﬂ
Rew (Gl
| _(xl+x2)(y2-yl)
=3 +(x, +x,) (v, - v,)
L+ +x,) (v, - vs)
(- v)+(n- 1)
=< [l n)+0ne )]
[ (v - 12) +(n- 1)
_ ! _XI(I'2' y3)+x2 (y3 - y,)}
8 | +x(y,-y,)

I I
(Zj (Ej X, (= y;) +%, (=) +% (7, = y,)]

|
= Z area of AABC

. Using formula for area of triangle,

arADBC=% [x(5+2)—3(2-3x)+4(3x—5)]

o [7x+6+9x+12x-20]

I
) [28x—14]

[14x—7] )

Using formula for area of triangle, or AABC
I
= 5 [66+2)-3(-2-3)+4(3-5)]
I
=—-[42+15-8
o ]

I
= 5 [ 49 ] sq. units




Distance covered on line AB =2 m

As arADBC _ |
arAABC 2 .. coordinates of green flag are (2, 25)
I
N ||4X—7| _ 1 (i) (c) Distance covered on line AD = EX 100
o 2 =20m
2 Distance covered on line AB =8 m
— 2||4X - 7| — l Coordinates of red flag are (8, 20)
49 429 (i) (d) Coordinates of red flag are (8,20)
= l4x-7 =+ Y Coordinates of green flag are (2, 25)
49 Distance between red and green flag
If 14x-7 = — - >
4 = \/(8- 2) +(25)
L4y = ﬁ+7_49+28 _77
T 4 4 = 36+25
Il -
= X = E - \/a m
49 (iv) (a) Coordinates of mid point of red flag and
If 14x—7 = 'T green flag are
4 _ﬁ+7_-49+28_-2| 8+2,20+25
Ty T4 4 22
o= 3 = (5,22.5)
8 (v) (d) Let the distance covered by Rohini is x m.
40. As the point (x,, ¥ ), (X, ¥,) and (x,, y,) lie on I %100 = 22.5
the same line, area of triangle formed by these X
points is 0. . = 225
100
o
1.e. E [X| (yZ_Y3)+X2(Y3_Y|)+X3(Y|_)3)]=0 X = i
40

[X| (YZ_Y3) +X2(Y3_Y|) +X3 ()l| _yZ)] =0
On dividing by x, x, x,, we get

i JDY

M i |+ -+ - (i) (b) Point D is the mid point of AB.
3 2 3 | 3 | 2 —_
X X x =0 .. The coordinates of D would lie on

- 12 halfway between A and B.

_y2 SRRl . Let coordinates of B are (x, y) so that

| X, X X, X, X, X, D+ x - —I+y -0

2 2
; Y2 Y3+y3 yl+yl Y2 =0 x =2 y = |

XZ X3 XI X3 XI X2
(ii) (a) Let coordinates of C are x' and y'
x'+0 y'- 1
UDY = — =
2 0 2 !
I - —
() (a) Distance covered on line AD = 2" 100 x =0 y=3
=25m .". coordinates of c are (0, 3)
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(iii) (c) Let coordinates of F be (x', y''). Using
midpoint formula as F is the mid point of

BC.
XII=2+0
=
I —E
A

=2

Coordinates of F are (1, 2)

I
(iv) (d) Area of DABC = 5 (base x height)
The base BC is 2 units 8 height AD is 2
unit
I
A = —x4x?
rea =

= 4 sq. units

I
(v) (d) Area of DDEF = 5 (base X height)
Base DE is | units
Height is 2 units.

I
Area=5><2>< | = I sq.units




Introduction to

Trigonometry

12 3 tan30°
= — = - 4. b
l. (@) Cotx 16 4 () tan0° - cot 30°
sinx- cosx _ |- cotx |
sinx + cos x |+ cotx ﬁ
3 T 0-43
_ 4
|+E = -—I
4 3
| 4
= —X—
4 7 5. (b) Consider

(a sin® + b cosO)?

= a? sin%0 + b? cos?0 + 2ab sinO cosO

2 2
2 (@) X(2) (\/E) (\/5)2 [ | T =a? (| —cos?0) + b? (I —sin?0) + 2ab sinO cosO
. (a > = - | =
S[IJZ [\/EJ \/5 =a?+ b?—a? cos?0 — bZsin?0 + 2ab sinb cosH
V2 2 =a? + b% — (2% cos?0 + b? sin?0) + 2ab sinO
8x cos® (i)
— =3_- —=—
3 3 3 Also, acosO —bsinO =c
x =1 = (acosO—bsinB)?=c?
3. () A+B+C = 180° = a%cos?0 + b?sin?0 — 2ab sinO cosO = 2
— B+C = 180° -A = a’cos’0+b?sin’0=c*+2absinOcosO  (ii)
B+C 180°- A So, (asinO + b cos0)?
= sin[ J = in( J
2 =a?+ b? + 2ab sinf cosO — c* — 2ab sinf cosO
_ sin(%o A ] [From (i) and (ii)]
2

=32+ p2—¢2

A
= cos— ,
2 soasintbcos = * \Ja* +b*- 2




( "‘q.’r‘llliini

SECTION-A
l. cos(90 - @)sec(90 - O)tand

cosec(90 - 6)sin(90 - 6)cot(90 - 0)

tan(90 - )
cotd

_ sinfcosecftand

~ secHcosftand

+

_ cosé
cotd
|

=—+—=2
(I

2. Consider

tanAtanB + tanAcotB B sin* B
SinAsecB cos’ A

_tan (90O - B) tanB + tan Acot (90O - A)

sinAsec (90° - A)
3 sin’ B
cos’ (90° - B)

: cotBtanB+tan’ A sin’B
sin AcosecA sin’ B

_l+tan’A
]

- l=tan’*A

3. | +sind
|- sin@

B \/I+ sin¢9>< |+ sin@
I-sin@ |+sin@

f(l+sim9)2
|—sin’ @
(I+sin¢9)2

\ cos?@

l+sin@

cos@

ADDITIONAY py s P HEMATICS - 10

cos a+b) =0

a+b=90°
a =90°-b

Consider sin (a — b) = sin [90° — 2b] = cos2b

The statement is true.

tan’—sec’ 0
cot’— cosec’d

sec’d- tan’6 |

cosec’d - cot’0 |

cosecO =3x=> x= 3 cosecO

3 I
cotb = —= —=—= cotd
X x 3

I I I
consider x> — — = ; cosec?0 — ; cot’0 =

X
tan A >
nA=—
2 12
Consider (sin A + cos A) Sec A
= (sinA + cos A)
cosA
= tanA + |
5 17
=—+l=—
12 12
8. Consider 6 tan?0 — >
cos @
= 6 (tan®0 — sec? 0)
=6 (1)
=6
SECTION-B
9. 25sin?30° — 3 cos? 45° + tan?60°

) ()

9




10. (a) We know that — | <sinf < |

sin X =— = sin30°
0<sin?0 < | 2

| Z = 30°
If sinO=x + ;, 5 =
On squaring both sides, we get X = 60°

. a0 =
sin20 = x2 + Lz +2 12. SinO + sin2%0 |
* | = sin@ = | —sin?0
Here, RHS=x*+ —= +2>2 = sin® = cos?0 (i)
X

: o
but maximum value of sin?0 is —  tan® = cosd

. . H 20 4+ 4,
sin20 is = x + — Consider cos?0 + cos*0

X
(b) As(a—b)2>0 = tan®0 + tan*0
= a+b?-2ab>0 = tan’0 (I + tan?0)
— a2+ b%2>2ab = tan?0 sec?0
a> +b> _ 2ab oy .
= >—=| = tanZ20 — By (i)
cos® = b~ 2ab o sing
= cosO > | _ S|n20
cos” @
if cos = | i sin o
az+b2_| ~ sin® y (i)
2ab = |
a2+ b?2=2ab
(@-b)?>=0 13.
a=b A
but a and b are distinct numbers
cosO > |
but — 1 <cosO<I
a* +b*
So, cos0 =
2ab ]
B C

1. (@) 2sin3x = 3

I
\/5 tan A —\/5

sin3x = > BC |
3x  =60° AB 3
. = 20° Let BC =k, AB =k (370.5)
AC? = BC? + AB? = 4k?
(b) 2 sin % = AC =2
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Consider

sinA cosC + cosA sinC

_(BC)(BC), (4848
AC )\ AC AC J\ AC
BC* AR’

= +
AC*  AC?

_ BC? +AB?
AC?

_AC
AC?

14. Consider
4 cot?45° — Sec?60° + sin260° — cos290°

=4(1)* - (2)2+(\/—) - (0

—4 +

Alw

4
=3
4

|5. Consider

2
(cosecO — cotd)? ( _ o8 6)
sing

sin@
2
|—cos @
sin@

_ (I — cos 9)2

sin* @
(I —cos 6’)2

|- cos’ @

|—cos@
I+ cos@

16. Consider

3 cos230° + sec?230° + 2 cos?0° + 3 sin?90° —

tan260°

_ 3(?] + (%jz +2()* +3(1)2 - (JE )2

ADDITIONAY py s P HEMATICS - 10

:2+i+2+3—3
4 3

2+i+2
4 3

27+I6+24 _67
12 12

SECTION-C

17. tan0O + cotd

2

tan0 + =2

tan@
tan?0—-2tan0+ 1 =0

(tan® — 1)? =0

tan0 — | =0

tan6 = | = tan 45°
0 = 45°

Consider tan’0 + cot’0

tan’(45°) +cot’(45°)

17+ 17

|+ 1

=2

18. Consider

sin@ N I+ cosd
I+ cos@ sing@
_ sin H(Sin 0) + (I + cos 6’) (I + cos 9)
- sin 49<I + cos 0)

_sin” @+1+cos’ 8 +2cosd
sinH(I+ cos 0)

2+2cost
sin 0(I + cos 49)

B 2+(I+cos¢9)
"~ sin 0(I+ cos 9)




2
=——=72cosecl
sind

19. SecA=£=£
4 AB
LHS
3sinA—4sin’ A
4cos’ A—3cosA
C

3K 5k

B 4k

BC2 =AC> -AB?
= 25k* — 6k?
= 9k?

BC =3k

3sinA- 4sin’ A
So

" 4cos’A- 3cosA

3

BEA

9 108

_ 5 125

~ 256 12
125 5
225- 108
125 B 177
256- 300 - 44
125

So, LHS = RHS

20. acosO+bsin0
asin®—bcos 0
To prove :

Proof

RHS

I-3tan’ A

a’+ b2 =m?+n?

acosO+bsinO=m

3tanA-tan’ A

21.

22.

On squarring both sides, we get

a>cos? 0 +b?sin?0 +2absinBcosO=m> (I)

asinO—bcosO=n

On squarring both sides, we get

a’sin*0 + b2 cos? 0 —2absinBcos O =n*> (2)

On adding (I) and (2), we get

a* (sin? 0 + cos? 0) + b? (sin* O + cos? B) = m?* + n?

= a?+b>’=m?+n?

X =acos®0

y =bsin®*0

Consider (

2 2

3 3
1) +(z
a b

= cos?20 +sin?20

sin (A +B)
A+B

cos (A-B)
A-B

| =sin 90°
90°  (I)

3
% = cos 30°
30° (2)

On solving (1) and (2), we get

A+B=90°

A- B=30

2A=120

A =60°

From (1), B =

90° -A
90° — 60°
30°

ADDITIONAY py P HEMATICS - 10



23. Consider So, ZA = /I + /2
(I —sin © + cos 0)? =45° + 60°
= [(I = sin B) + cos 0]? = 105°
= (I —sin 0)* + cos? O + 2cos 6 (I —sin 0) 26. Consider

= (1 —sin 0)* (1 —sin? 0) + 2cos O (I — sin 0) LHS = sind

I- cos@

sine(l + cos@)
(I - cos&)(l + cose)

= (I =sin0) [I —sin O + | +sin 0 + 2cos 6]

(I —sin B) (2 cos 6 + 2) =

2 (I + cos 0) (I —sin 0) sin6(|+coSt9)

RHS -

= |—cos® @
sin0(|+cos€)
24. Consider = sin2 @
tan@ +sin@ | ol |+ cosd
tand - sin@ _ cost = 3
= —I sin@
i —1
sin@ +sing cosd [ cosd
_ cosf = - 3
= —sine 04l sind sin@
- sin@ _Secu+ = cosec O + cot O
cosd secd - |
= RHS
=RHS
27. Consider
SECTION-D
sin (20 + 45°) = cos (30°-0)

25.
—  Cos [90° — (20 + 45°)]

= cos (30°-0)
= cos (45°—-260) = cos (30° - 0)
= 45°-20 = 30°-6
= I5° =0
In AADB, tan0 = tan I5°
BD 10 = ° °
@n (£1) = 515" T
1 = 450 _ tan45° —tan30
I+ 3tan45°tan30°
In AADC, |
|-
103 = —\/5
tan (42)=—I=J§ - T3
10 I+ —=
/2 =60° V3
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28.

29.

= —\/5_ I
\/§(I+\/§)

R

V3(1+43)(V3- 1)

3+I—2\/§

BE-1)

4-23
yNE}
NE

Consider
LHS = tanA N cotA
I- cotA |- tanA
sinA cosA
= _cosA _ _sinA
. cosA I sinA
sinA cosA
sin” A
= +
cosA(sinA- cosA) sinA(cosA- sinA)
_ sin> A ~ cos’ A
cosA(sinA—cosA) sinA(sinA—cosA)
_ sinf A—cos’ A
sinAcosA(sinA—cosA)
(sinA- cosA)(sin2A+cosZA+sinAcosA)
B sinAcosA(sinA cosA)
_ I+sinAcosA
sinAcosA
= | + cosec A sec A
= RHS
To prove :

| I
cosec A- cotA sinA

= sinA cosec A+ cotA

i.e.To prove

I 2

cosec A—cotA

Consider

+ =
cosec A+cotA sinA

cosec A- cotA

cosec A + cotA

+
| cosA

| cosA

sinA ] sinA

+
sinA sinA

sinA sinA

+
|- cosA |+ cosA

|+ cosA+l—cosA

) ((I—cosA)(l " cosA)]SinA

Consider

q(P*-1)

. sinB + cosB= p, secO + cosecH = q

= (secO + cosecB) [sin?0 + cos0?) —2 ]

= (secO + cosecHd) [ sin’0 + cos?0 + 2sinO cosO -1]

|
+ .
cos@ sind

sind + cos @
sin@ cos@

=2 (sinB + cos0)

=2P

(2 sinB cos0)

(2 sinB cosB)

ADDITIONAC p g rHEMATICS - 10



3. SecO +tanO =p (i) =1+

We know that Sec?0 — tan?0 =1 =2
= (secO —tan0) (secO + tanB) = | “WORKSH '
= (secO —tanB) p = |
I SECTION-A
= secO —tan® = — (i)
p I. Consider

On adding (i) and (ii), we get
& ()I @) & (I + cot?0) sin?0

2 secO = P"‘; ( COSZQJ
I+

2
secO = %[P + %j

sin” @
On subtracting (i) from (i), we get

sin* @

sin?0 + cos?0

|
2 tanf = ;_ p 2. Consider
can® = l(P _l) cosec?0 (I + cos0) (I — cosb) = x
2
P = cosec? (I —cos?0) =x
Also,
| | = cosec?0 sin%0 =x
(o0 .
< = tand _ 2( p)_ p> —I = s sin?0 =x
secd | 1) p*+I
5 p+ b = | =x
32. sinO + cosO =
I \/EI 3. cos|® cos2° cos3°...cos179° cos188°
= ﬁsin 0+ ﬁcos 0=1 = cos|® cos2° cos3°...cos90°...cos 1 79° cos | 88°
= coszsin6’+sinzcosﬁzl =0
4 4
— sin 246 =l=sinZt 4
2 A
- Ti9=2
4 2 3k 5k
- g=r_7T
2 4
~ u 0
4 B 4k C
Consider cot {4 }
tanO + cot0 4
= tan Z 4 cot z cotd = 5




_BC
AB
Let BC = 4k, AB = 3k

By Pythagoras theorem,

AC? = AB* + BC?

(3K)* + (4K)*

= 9k + |6k?
= 25k?
AC = 5k
Consider 4cos@ - sind

2cos@ +sin@

|

vl o
1

vl w

I

w v

X +
v W

|l v

Consider (secA + tanA) (I —sinA)

I sin

= (I— sinA)
cosA cosA

(I+ sinA)(I— sinA)
- cosA
B |- sin® A B cos’ A
" cosA cosA
= cos A
3cosO = 5sin0
i_ sin@
5 cosé
tand = E

5

5sin@
5sinf+2cos@ | cosd
5sin@—2cos@ 5sin@

{ —2}059

+ 2}05 0

cos
3
5tan9+|_5><§_I
S5tang -1 5><§+I
5
_2_ 1!
4 2
D A
5 4
0 0 0
E C 3 B
cosg = Base
hypotenuse
3
cosf = — 0 = 53°
5
90°+ 06+ ¢ =180
o =37°
cos 37°=0.8

cos? 17° —sin?73°

cos? (90° — 73°) —sin?73°

sin273° —sin?73°

1
o
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NE) 4. sin75° = sin (45° + 30°)
- 2 = sin 45° cos 30° + cos 45° sin30°

L2 2] hl2

—  cot(90°—20)  =cot (0 +6°) _ 3

W2 22

SECTION-B _ L(ﬁ} | (lj

10. tan 20 = cot (O + 6°)

= (90° - 20) =(0+6°)
- 90° — 6° =30 BENCEY
22
84 \/_
= —_— =0
3 I5. sin@ = cosO
= 28° =0 .
sind 1
cosd
¥ 2cosb7 ) tan40 "~ cos0
’ sin23 cot 50 tan® = |
2cos(90°-23°) tan(90°-50° _r
= ( )— ( )—c050° 0 4
sin23° cot50°
. 20 + <in20) _
2sin23°  cot50° ) Consider 2 tan?0 + sin?0 — |
= - —cos0
sin23°  cot50° = 2t Z +sin2 F |
= 2-1-1 4 4
| 2
= 0 = 2(I)2+(—)—|
2
_ I
12. sec 4A = cosec (A — 20°) = 2-5-1
—  cosec (90° — 4A) = cosec (A — 20°) .
2
= 90° — 4A =A-20° I
=X 110° = 5A 2
= A =22° 6. a+p=90°
cos70° cos59° 2 ~mo To prove: =
3. <in20° + sin3|° —8sin” 30 \/cosa cosec f - cosasinff =sina
cos(90°—20°) cos(90°—31° g Consid ]
- ( )+ ( )—8 1 onsider \/cosa seca - coso cosa
sin20° sin31° 2

B \/cosa cosec(90 - a)- cosasin(90 - a)
sin20°+sin3l°_§ a

sin20° sin31° 4
l+1-2

\/cosaseca - cosaxcosox

- 0 V- cos®
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_ Jina SECTION-C

- o 20. o
= sina
7. Consider 7 cm x + |
5[ cos 58°) \/5 cos 38°cosec 52
sin32° tanl5°tan60°tan75°
_ | cos (90°— 32°) P x =24 Q
sin32° 0Q - PQ = |
cos (90° — 52°)cosec 52° Let PQ =X
tan(90° — 75°) tan 60° tan 75° 00Q =+ |
_ 5 sin32° _\/3 sin52° cosec 52° By Pythagoras theorem,
sin32° cot75°tan60°tan75°
0Q = OP+ PQ
I
= 2—ﬁ($j (x+1)2 =72+
=2-1 X2+ 1 +2x =49 + x?
= | 2x = 48
| X =24
8. tanO + =2
tand s, PQ=24cm and 0Q =25 cm
On squarring both sides, we get oP
| sinQ = —
tan’0 + —— + 2 tan0 =4 oQ
tan” @ tané 7
I = 5
tan20 + — +2=4 25
tan® @ PQ
| cosQ = E
tan’0 + —— =4-12
tan” @ _ 24
| =<7
=) 25
tan” @
2 tan67°  sin40° 21. Consider
an sin
19. - —tan0° 0 — tan0)2
cot23° cos50° (sect —tan0) ,
2an(90°-23°) sin(90°-50°) = ( |__sing )
= - —tan0°
cot23° cos50° cosf  cos®
2cot23°  cos50° . _ (I—sinejz
= — —tan0 =
cot23° cos50° cosd
=2-1=0 (I—sint9)2

= | cos’ @
ADDITIONAC p g rHEMATICS - 10




(I ) sint9)2 24. cosecO + cotb = p (i)
= T Consider
I- sin“ @

(1- sin@)(1- sinB)

= 0 — cotf 0 + cotd) = |
(I- sint9)(|+sim9) (cosecH — cot) (cosecO + cot0)

cosec?0 — cot?0 = |

. I
_ I=sino (cosecO — coth) = — (i)
[+ sin@ p
On adding (i) and (ii), we get
22. Consider |
secf - tand 2 cosech=p + —
secd + tané 0 I[P |J
cosec = —| p——
_ (secO- tand)(secl - tand) 2 p
B (secO+ tanH)(secé’ - tan 9) On subtracting (i) and (ii), we get
(sect?—tané?)2 — 2 coth = 1 _p
"~ sec’f@—tan’ @ p
_ sec’ +tan’ @ - 2secHtand coth = ! p- !
| 2 p
= | + tan?0 + tan?0 — 2 secO tanO 0 cotd
. cosf =
= | —2secO tanO + 2 tan?0 cosecd
I I
cos*20 + cos’ 70 = 2 i P
23. > > + 2 cosec58° I I
sec” 50 - cot” 40 5 p+;
— 2 cot58° tan32° — (4 tan3° tan37° tan45° 2|
tan53° tan77°) _ P -
p* +1
cos’(90 - 70 )+ cos” 70
= > > + 2 cosec58° |
sec’(90 - 40 )- cot®40 25 tand = T
' 7
—2 tan32° cot (90° — 32°) — 4 tan (90° - 77°) R R
tan (90° — 53°) (1) tan53° tan77° cosec’d - sec’ §
, , cosec’d +sec’ 0
sin®70 +cos” 70
= +2 58° 20) - 2
cosec’40 - cot’ 40 cosec = (I ot 9) (I *tan 0)

. . . . . (1+cot? @)+ (1+tan’ 0)
— 2 tan32° cosec32° — 4 cot77° cot53° tan53
tan77° _ cot’f—tan’ @

2+cot’@—tan’ @

= | +2cosec58° —2sec32°-4

2
2 I
= | +2cosec (90° —32°) — 2 sec 32° -4 (ﬁ) _(ﬁ]

| +2sec32°—-2sec32° -4 2
2+(ﬁ)2+(lj
= _3 7
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26.

7. -
— 7

2+7+l

7

48 7 48
= — X—=—

7 64 64
_n

16
_ 3

4

C
‘ <

B k A
cosecA=£=£
I BC

Let AC = 2k
BC = k

By Pythagoras theorem,

AC*  =AB*+BC?
A =AB+ ke
AB: =2 -2 =k
AB = k

So 2sin* A+ 3cot’ A
4tan’ A- cos’A

z(ka +3(1)
4() -(v2 )2

1+3
4.7
2

27.

28.

ak S0

I

_
AC

Let AB = ak, AC = \/g*> + b’k
By Pythagoras theorem,

AC? =AB? + BC?

(% + b?) k* = a%k* + BC?

BC? = b2k?

BC = bk

cos0

A

a
BC b

o

tan0

Consider = sin®A + cos®A

= [(sin2 A)3 + (cos2 A)q
= (sin?A + cos?A) (sin*A + cos*A — sin?A cos?A)

= (sin*A + cos*A — sin?A cos?A)
= [(sin2 A+ cos’ A)2 —3sin® Acos® A}

= | —3sin?A cos?A
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29. 5tanx =4 Case | Case 2
tanx=i 0= +L sece=X+L
5 secO = x . .
. 5sinx - 3cosx 0=x_ | _ I
Consider tanb = x- — tan0=— | x— —
5sinx + 2cos x 4x 4x
So, So,
5sinx - 3cosx
- - - secO + tan0 secO + tan0
— cos X |
S5sinx + 2cos x - -
= 2x =Xt —— —-x+
cos X 4x 4x
2
_ 5tanx- 3 - E
S5tanx + 2 |
T 2x
s(‘s‘)_s |
= — < oo secO + tanO = 2x or —
4 2x
5(5)+2
I5
3. coth = g
e ¥
- AB
A
SECTION-D
30. secO =x+ L
4x
8k 17k
We know that sec?0 — tan?0 = |
tan?0 = sec?0 — |
0
( | )2 B | 5k C
= ix+— -
4x) Let BC = I5k
= x>+ 1 +2x 1 -1
4x 4x AB = 8k
_ ( | T By Pythagoras theorem,
= X — | —=
4x) 2 AC* = AB?+BC?
2
- (X_Lj = 64k + 225k
4 x
| = 289k?
So, tan20 = (X—EJ - AC= |7K2

N G (3) Consider (2+2sin0)(1-sin0)
o = 4x (I+cos:9)(2—2cos€)
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2(I +sin0)(|—sin9)
2(I+cost9)(|—cost9)
| —sin” @

2
|—cos” 0

cos” 6

sin’ @
= cot?0
225
64

cosec’d - cot’ 0

(b)

cosec’d + cot’ @
|

cosec’d + cot’ @

289 +225

64
514

32
257

(c) sec?® + tan?0

) +(%)

_ 289 64
225 225

_ 353

225

32. tanA =ntan B

sinA 3 sinB

=n i
cosA cosB @
Also, sinA = m sinB
sinA .
=m ii
sinB (i)

From (i), and (i), we get

33.

_ cosA
m=n
cosB
n
= cosB=— cosA (iii)
m

On putting value of sin B and cos B from (ii)
and (iii) in cos* B + sin? B = |, we get

2

I
— cos’A + — sinA =
m m

n? cos? A + sin? A =m

n2cos?A+ | —cos?A =m?
n% cos? A — coszA =m?-|
(n>— 1) cos*A =m?— |
m* —1

cos?A =—
n~ —I

cosec O —sin0 =

secO — cosO

n
3

Consider
?—m2 (> +m?+ 3)

= (cosecB — sinB)? (secO — cos0)>*[(cosecH —
sin0)? (secO — cos0)?] + 3

: |—sin’ @ 2_ |- cos” @ ’
sin@ cos
|—sin* @ 2+ |—cos* 0 2+3
sin@ cos @
_ [cos’@ *(sinto)
sin@ cos @
cos’ 0 2+ sin® 0 2+3
sin@ cos @
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34.

35.

_cos*@ sin*@ |cos*O sin*o
T T 2 T 2 +3
sin“@ cos @ | sin"@ cos O

cos® @ +sin® @ + 3sin* Hcos’ 9}

sin* @ cos” 6
= (sin?0)® + (cos?0)? + 3 sin?0 cos?0

= (sin?0 + cos?0) (sin*0 + cos*O — sin?0 cos?0)
+ 3 sin?0 cos?0

= sin*0 + cos*0 + 2 sin?0 cos?0
(sin?0 + cos?0)?

= |2

= sin%0 cos?0 [

cosa cosa

=m an =n
cos sin
Consider

(m? + n?) cos?P

_[cos’a cos*« )
= —+—— cos?f
cos" B sin" B
2 .2 2 2
_ | cos” asin” f+ cos” fcos” a cos?p
cos’ Bsin®
cos” asin® 8 + cos” S cos”

sin’

_[cosa ’
sinf

= n?

(secA + tanA) (secB + tanB) (secC + tanC)
= (secA —tanA) (secB —tanB) (secC —tanC) (i)

On multiplying both side of (i) by (secA —
tanA) (secB — tanB) (secC — tanC), we get

(sec’A — tan?A) (sec’B — tan?B) (sec’C — tan?C)

= (secA —tanA)? (secB — tanB)? (secC — tanC)?

= | = (secA —tanA)? (secB — tanB)? (secC — tanC)?

= (secA — tanA) (secB — tanB) (secC — tanC) = *|

Again, Multiplying both sides of (i) by

(secA + tanA) (secB + tanB) (secC + tanC)
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36.

37.

we get

(secA + tanA)? (secB + tanB)? (secC + tanC)?
= (sec®’A — tan?A) (sec’B — tan’B) (sec’C — tan’C)
=1

". (secA + tanA) (secB + tanB) (secC + tanC) = |
x sin’0 + y cos*0 = sinO cosO

= x sin*0 + cos?0 (y cosO) = sinO cosH

= x sin’0 + cos?0 x sin® = sinO cosO

[y cosO =xsinO ]

= x sinO + (sin*0 + cos?0) = sinO cosO

= x sinB = sinB cosO

= x =cosO

xsin@ B cos@sind

y= = sinf

cosd cosd

Also, we know that

sin20 + cos?0 [

= y>+ x> =1
= x2+y* =1

cosecO —sin@ = m

= —sin@ =m

sind
|- sin*@

sin@

= =m

cos’ @

= m

sin@

Also, secO —cosO =n

—cosO =n

cosd
2
|- cos"6

=n
cosd

sin” @ _
cos @
So,

n




38.

39.

LHS

= (o) ()

2 2
cos* @ sin’ @ 3+ cos’ @ sin* @ 3
sin@ cos0 sin@ cos’ 6@
2 2
(cos3 49)3 + (sin3 9)3

cos?0 + sin%0

asecO+btanO+c=0
psecO+qtan@+r=20
To prove:

(br — q¢)* - (pc —ar)* = (aq — pb)*
Consider

(br —qc)* — (pc —ar)*
= [b(—psec®—qtanB) + q(asecd +b

tan0)]* — [p (— a secO — b tanB) + a (p secO
+ q tanf)]?

= [ —bp secO —bq tanO + aq secO + bq tan6 ]* —
[ —ap secO — bp tan0 + ap sech + aq tan6]?

= [ sec (aq - bp)]* — [(aq - bp) tanb]*

= (aq — bp)? (sec?0 — tan?0)

= (aq - bp)*
tan?0 = | —a?
Consider

(secH + tan®0 cosech)

= Jl+tan?@ T tan’0 tanO® cosecO
VI+tan*g *tan’0 tanb /|4 cot? 9

M+(I—a2)ﬁ |+

tan’ @

\/ﬁ+(l— az)ﬂ e -

I- a

m+(l— az)gm

= ﬁ+(l—az)m

1
N
|
Q
N
+
—~
N
|
Q
N
S~

(i) (b) cos(A+B)=0
cos (A + B) = cos 90°
A+B= 90
(A =90-B)
sin (A —B) = sin (90 - B - B)
= sin (90 — 2B)

As sin (90 — 6) = cos0
.. sin (90 — 2B) = cos 2B

(i) (<) Cos 9A = SinA
As cos (90-0) = sin 6
.. cos (90—-A) = sinA
cos 9A = cos (90 -A)
9A = 90-A
A=9
can SA = sin5A
cos5A
sin5(9)
= cos5(9)
tan 5A = sin 45
cos45

i

(iii) (b) sin (45° + A) — cos (45° —A)
" cos (90 — 0) =sinO
. sin (45 + A) = cos [90 — (45 + A)]
= cos [45 - A]
Hence, sin (45 + A) — cos (45 —-A)
=cos (45-A)—cos (45-A)=0
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A+B+C= 180
A+B=180-C

(iv) (d)

+B 180- ¢

. cosec —— = cosec
2 2

C

= 90 — —

cosec ( 2)
_ c
= sec —

(v) (d) tan10° tan75° tan15° tan80°
tan10° = cot (90 — 10)
= cot80°
tan75° = cot (90 — 75)
= cotl5°
.. tan10° tan75° tan15° tan80°
= cot80° cotl5° tan15° tan80°
As, tan0 cotd = |
.. cot80° cotl5° tan15° tan80° = |

i JDY

() (c) tand = z:si
: sin@
) Vl=sin’ @
(i) (b) tanA + cotA = 4

Squaring both sides
tan’A + cot?A + 2tanA cotA = 16
tan’A + cot’A+2 = |6
tan’A + cot’A = |4
Squaring both sides
tan*A + cot*A + 2tan*A cot*A = 196

tan*A + cot*A = 196 -2

tan*A + cot’A = 194

(iii) (d) 9x* = cosec?0
12 = cot?0
X

|
3| x2——

3
3Ix2-——

cosec’d cot’ 8
3 3

I cos’ @
3sin*@ 3sin’* @
_I— cos 02}

sin’ @

w | —

B |[sin*@
- E_sinze}
I
3

(iv) (<) sinA —cosA =0
sinA = cosA
As sin (90 — 6) = cosH
. sin A =sin (90 —A)
A=90-A
2A =90
A = 45°
sinA + cos*A = sin*45 + cos*45
(&) &)
V2) V2
I
e
|
>
(v) (o) sin@ + cosecO = 2
cosecO = !
I sind
sinO + Sind =12
sin9 + | = 2sin0
Let sin® = x
x2+ | = 2x
=>x*-2x+1 =0
=>xt-x—-x+1=0
=>xx-1)-I(x-1)=20
=>x=-1%=0
x =1
sind = |
0 = 90°
sin'?0 + cosec'0 = (1)"? + (1)"”
= [+l =2

(i)



Some Application of

Trigonometry

3. d A
. d) A
X
B 60° C 0
100
tan 60°= — AB X |
9 - —=— = —
BC tan BC \/EX \/§
\/5 :ﬁ 0 = 300
100 4 ) A
AB=100 3 m '
2. (c)
A
60°
30 m
5 B 25m C
B E . _ BC
1.5m 1.5m Cos 60° =
C 28.5m D 125
AB =AC-BC 2 AC
S AC =5m
=30-1.5 5. () A
=285m
BE =CD=285m
In AABE,
30°
t e—ﬁ—ﬁ—l |$ I|E7
AV~ BE 285 4 m 4 m
= 0 =45° c 20 3 D




In AABE,BE = CD = 20+/3 m 2. A E
. AB
tan 30° = E < y
A
BT 200G 30° 60°
B C D
AB = 20m

Let AB and DE denote two towers
So, AC = AB+BC =20+ 1.7

In AABC,
= 21.7m v - &
tan = B¢
WORKSH
i _ X
3 ~ BC
SECTION-A N BC _ \/3
l. A In ACDE,
o <O
tan = D
3 _ Y
__________ ————-D CcD
y
h Met = =
o 30° etres CD \6
B c As BC =CD
Let AB denotes the tower. . _ Y
.. \/EX - \/5
In ABCD, 3 _
X =y
cb . —
60° = — = Xy =1:3
tan AC
3 _h 3. In AABC,
BC e AB 20 |
h an =———=—
BC = T Metre BC 20\/5 \/5
3 C =30
In AABC,
tan 30° = AB 4 A
an AC
om -
NE] T h
I [.5m
ﬁ = % 0
B B 3m C 45m D

AB "3 Metre Let CE denotes the boy and AB denotes a
ADOITIONAS M ATHEMATICS - 10 155



lamp-post. 5q \/5

In  ADCE, 5a
tan e = E = E = l = \/E
CD 45 3
In AABC, 0 = 60°
tan 0 - A8
BD 8. A
room
3 ~ 75
AB =2.5m
5. In AABC,
45° 30°
sin 45° = BC
AC B x D 20m C
I _ BC
ﬁ ~ 150 Let AB denotes the chimney.
BC — % Let BD = x metre
2 In AABC,
=752 m
tan 30° = AB
6 A o BC
s _AB
NE) x+20
I
AB =—= (x+20 N (
NG ( ) (i)
0 In AABC,
° - tan 45° = AR
Let AB denotes the vertical pole and BC an " BD
denotes the shadow of the pole. AB
I = —
Let AB =BC=x X
In AABC, AB =X (i)
AB _x From (i) and (i)
t e = —=—= I ’
an BC «x
= 45° l
0 =4 AB=X=$(x+20)
7. In ABAC, J3x—x =20
) 8 _ 20
tan = AC X 3|
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SECTION-B

- 26
. D
x = 10 (V3+1)
A
AB =x = 10 (V3+) 12.m
9 A o
B C
Let BD denotes a tree broken by the wind at
point A. Such that its top touches the ground
at point C
45°
So, AD =AC
B 10 m C
Let AB denotes the tower and BC denotes Let AB = X metre
the shadow AD - 12m
In AABC, AB+AD =12
AB B
° = — x + AD =12
tan 45° = BC
AD =12-x
_ AB
! ) AC =12-x  (-AD=AQ)
AB = 10m In AABC,
AB
10. A sin 60° = —
AC
VB x
2hm 2 12- x
> 2x = 1243 - \f3x
B C
Let AC denotes the string of kite. X (\/5 * 2) = |2\/§
In AABC, § ) |2\/§
in30° = ﬂ \/§+ 2
sin = aC Iz\/g
l _ A = ——|(\/§_ 2)
2 ~AC
AC  =4m =123(2-3) m
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12. Let the window be at point E and AC be the

house.
Let
Tofind: AC
In  ACDE,
450 — %
tan = D
Let the aeroplane be at point A and Cand D 15
denote two ships sailing towards the aeroplane. | =
To find : CD ... CD =I5m
In AABC, o~ BE = CD =1I5m
€0° AB In  AABE,
tan = —
BC - B
A _ 1200 tan = BE
1200 NE) T
BC = \/5
VR R,
In AABD, Also, BC = DE =I5m
an30e =B . AC = AB = BC
BD
AC =5J3+15
s _ 1200 V3
NE) " BC+CD =5(3+3)m
| 1200 =5(1.732+3) m
NE ~ 4003 +CD = 5x4.732
CD = 1200+/3 - 40043 =23.66m
= 8003 14,
A
13 A
30°
E N{45° B
I5m 30° 45°
45° P B Q
° < 100 m
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Let AB denotes the tree.

Let BP = x metre such that

BQ = PQ-BP
= 100 - x
To find AB
In AABQ,
45° _ A
tan = BQ
| _ AB
100- x
AB =100-x (i)
In AABP,
30° _ B
tan = PB
L m
NE) "X
AB X (i)
= — 11
NE)
From (i) and (ii),
AB 100 a
= _X= ————
NE)
X
100 =x+ —=
3
1003 =x(f3+ 1)
10043
X —
\/§+I
10043
-1
= 50V3 (\3-1)
15. A
o 90°—0
B +—a—C D

b
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Let AB denotes the tree.

To prove : AB = \/5 metres
In AABC,
tan 0 =2
an BC
AB
tan 0 = —
a
AB =atan 0 (i)
In AABD,
tan (90 — 6) = AB
an BD
t 0 _ A8
co b
AB =bcotO (ii)
From (i) and (ii)
AB =atanO = bcotO
b
tan?0 = —
a
tan O = E
a
So, AB =atan0
——
a
= \/E metres
A
30° 60°
B

Let AB denotes the hill and CD denotes the

tower such that CD =50 m

50 m

C



In ABCD, = PS+b =b tanacotf

CcD = PS =b tanacotP —b
tan 30° = E
So, PQ =PS + SQ
_ _50 _
\/5 = BC =b tanacotP —-b+b
=b tan o cot
BC =50 3 m b
In AABC, 8 A
tan 60° = ﬁ 4000 m B
BC 60°
= —AB 45
\/E B 50\/§ - C D
AB = |50 m

Let the two planes be at points A and B
respectively

17. P
To find : AB
R B S Let AB = x
BC = AC-AB
b b
In ABCD,
BC
A = P Q tan 45° = D
Let PQ denotes the tower | _ 4000 - x
Ccb
To prove : PQ = b tana cotP cD = 4000 —x ()
QS = AR = bft In AACD,
In ARAQ, AC
AR tan 60 = D
@b = AQ 4000
b 3 = 2000 (From ()
tanf} = E
AQ = b cotp 4000 /3 - \/3x = 4000
In APQA, J3x = 4000+/3 — 4000
4000
_ PQ X = — —
tano = E \/5 (\/5 )
4000
PS + QS _
ana =29 =5 (-
cot B
4000
tano = :S+b AB=x = T \/5(\/5 - I)metres
cot B
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SECTION-C
19.

Let P be the eye of observer.

As PB is tangent to circle at point B
Z/CBP =90°

Let CA =CB =r

Let h be the height of the center C.

Also, let ZAPB = o
a
= /ZAPC = /BPC = £y
In ACBP,
a BC r
sin—=—=—
2 PC CP
a
= CP =r cosec; (i)
In ACQP,
«Q
sin 3 P
= CQ = CP sin

=r cosec% sin B (From (i)
height of the centre

o .
=r cosec; sin

20. A
T
b
lp
a p
C D+——a——E
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Let AD be the ladder such that when it's foot
is pulled away from the wall through a distance
'a’' such that it slides a distance 'b' down the
wall making an angle 'B' with the horizontal,
the ladder comes to position BE.

AD = BE

cosa - cos f3

a
To prove:: b~ sinB- sina

Proof :In AACD,

_ ¢
cosa. =D
. _ AC
sinol =D
_ b+ BC
~  AD
In ABCE,
. _ BC
sinf3 = BE
&
cosP = BE
_CD+a
BE
Consider

cosa - cosf3

sinf - sina
CD_ CD+a
- AD BE
BC_ b+ BC
BE AD
_ CD-CD- a
" BC- b- BC
[As AD = BE]
_ g
" -b
_ g
b




21. A In AB denotes the hill such that the two
stones are at points C and D
60°
E 45° B Let BC = x km
25 m BD =x+ | km
D 45° C In AABC,
45° -4
Let DE denotes the ship and AC denotes the fan " BC
lighthouse. | _AB
Man is standing at point E. T X
In AEDC, - AB = x (i)
DE In AABD
tan 45° = — ’
an D . e
| 25 an " BD
e i X _
cD =25m 3 " x| (From (i))
= BE=CD =25m = x+l = V3x
In AABE, = | = x(3-1)
60° e |
tan = BE = X =B km
3 -2 So, AB ==k
3 - 25 o, = X = \/5_ | m
= AB =253 m
_ \/§+I
Height of the lighthouse Y km
=AC 1.732 +1
= > km
=AB + BC
2732 k
=253 +25 =T, Km
[BC = DE = 25m] =1.366 km
=25({3 +)m
SECTION-D
22. 23. A

100 m
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24.

Let the light house be at point A. CD denotes
the distance travelled by the ship during the

period of observation.

In AABC,
tan 45° AB
n = —
? BC
, _loo
~ BC
BC =100 m
In AABD,
30° _ A8
tan = BD
1 _ 100
NE) ~ BCtOD
BC +CD =100 /3
100 + CD =100 3
CD =100 (3= 1) m
Q
s 45
60°
P

PQ denotes the tower

PS = XY =40m
In AQSY,

tan 45° =

Qs =
In AQPX,

QS

SY
Qs

SY
SY
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40 m

tan 60° = %
_ PS+5Q
VB - PX
B s —4°;YQS [As PX = SY]
40 + QS
NE) = c;sQ (From (i))
J3Qs =40 + QS
QS(3-1) =40
QS S
3
=20(/3 +)m
So, PQ = PS + SQ
=40 +20(+/3 + 1)
=20 (4/3+3)m
In AQPX,
sin 60° = ;—%
NE 20(V3 +3)
2 )
2
X = “(20)(~/3+3
Q \/5( )(\/_+ )
40
= ﬁ\/g (\/§+|)
- 4o(ﬁ+|) m
A
h
B_
B( o
C D

Let BC denotes the tower and AB denotes

the flag.



In ADOE,

T BC = htana
© prove: " tanf- tana tan 60° — OE
In ABCD, oD
. BC A 60 + BE e
n = — =
anal D 3 \/EAO [ From (i) ]
BC = CD tana () — J3AO = 60 + BE
In AACD, . 3A0  =60+AO+60
AC
tanf} = ["BE = AB = AO +60]
_ AB+BC 2 AO =120
tanf3 =7
_ h+BC AO =60m
e)) So, height of cloud =AB
h+CDt
tanp - % [ From (i)] =AO + OB
CD tanf = h + CD tana =60 + 60
h =120 m
CD =
tanf§ - tana 7. A -
From (i), BC = CD tano, 30 -
B htanx
" tanf- tana
26. A 45° 30°
B C D
50° Let speed of car be x m/s
D 60° o) So, CD =12x 60 x
60 m 60 m =720 x metre
C B In AABC,
.
tan Y
, _ B
E BC
In AAOD, .. AB =BC (i)
AO In AABD,
tan 30° = —
oD AB
N _ Ao tan 30° = 8D
W3 oD | B
= OD = 3 AO (i) J3 = BC+CD
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i _ BC e i _ 150043
J3 = BC+720x  LFrom (@] 3 AB+15x
— J3BC =BC+720x 1 _ 150043
NE) 1500 +15x
720
— BC =\5X| 1500 + 15x = 1500 x 3
=360 (3 + 1) x metre 5% = 4500 — 1500]
New, time taken to travel distance BC I5x = 3000
_ 720x X =200 m/s
(*/5")" = 200 3600
1000
720
= —— =720 km/hr
NEP
=360 (/3 + |) seconds
=360 (1.732+ 1)
= 360 (2.732) SIECTION'A
= 983.52 seconds A
= 984 seconds
D
E 300
/ B 20 m C
|500\/§ m Let AB denotes the tower
o In AABC,
207 30 n
A B I5x C AD
tan 30° = E
Let the speed of the jet plane be x m/s | B
Distance BC = 15 x metre ﬁ = 20
20
In AABD, AB - =
tan = B _ 20\/5
5 150043 3
~ AB 2. A
AB = 500 m
In AACE, 10 m
. _CE
tan 30 = B 45° C




Let AB and AC denote the vertical pole and
wire respectively.

In AABC,
sin 45° = ﬁ
AC
i 10
B2 T Aac
AC =102 m
BD =AB-AD
=6-2.54
=3.46 m
In ACBD,
sin 60° = b
CcD
NE) 3.46
2 "o
3.46x2
CD = NG
_ 346x2
1.73
=4m

AB denotes the pole and BC denotes shadow
of the pole.

In AABC,
60° = AB
tan = BC
\/— _ i
3 " 2043
AB = 60m
A
60°
B I.5m C

Let AB denotes the wall and AC denotes the
ladder.

In AABC,
tan 60° AB
n = —
2 BC
5 =
3 15
AB =153 m
A
\/3 k
0
B k C

Let AB denotes the tower and BC denotes
the shadow of tower.

AB:BC = 3:I
Let AB = 3k
BC =k

In AABC,
o 4B
tan _BC
_
Tk
=3
0 = 60°
A
215m
B 60°\ ¢

Let the ball be at point A and AC denotes the
cable.
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Tofind: AB

tan 60° cD
an = —
In AABC, BC
AB NE _ 100
sin 60° = AC BC
V3 BC =
73 _AB =5
§I5 100 3
= — m
AB = i\/E m 3
2 In ACBA,
AB
8. ° = —
A tan 30 BC
i _ AB
3 10043
3
60° i _ 3AB
B 2m C 3 10043
Let AB denotes the wall and AC denotes the 3AB =100
ladder.
A 100
To find: AC -3 m
In AABC - iding = 00
n ' So, height of building = 5 m
., _ BC
cos 60 = A 10. A
! _ 2
2 T AC B 1
AC =4m I0m ~
C 60" (30 D
SECTION-B Let BC and AB denote the building and tower
9 respectively.
' D In ABCD
30° BC
tan =
A CcD
100 m ae _ 10
3 cD
CD =103 m
60° 30°
B C In AACD,
. AC
Let AB and CD denote building and tower tan 60° ="y
respectively. 10+ AB
In ABCD, V3 " 103
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30 =AB+ 10
AB =30-10
=20 m

So, height of tower = AB

=20 m
1. A
30° 45°
100 m
30° 45°
B C D

Let AC denotes the tower and the two buses
be at points B and D respectively.

To find : BD
In AABC,
300 — E
tan = BC
il _ 100
V3 ~ BC
BC =100,/3
In AACD,
s A
tan = D
, _ 100
e)
CD =100 m
So, BD =BC+CD
=100,/3 + 100
=100 (43 + ) m
12.
A P
30° 60°
B CcC Q R

In AABC,
O
Sin - AC
! L]
2 ~AC
AC =3
In APQR,
PQ
in 60° =<
Sin PR
3 _3
2 " PR
6
PR = —
NE)
= 2\/5 m
3.
AT
30°
E B
60 m
1
D 140 m C

Let AC and DE denote two towers.

In AABE,
tan 30° AB
n = —
. BE
L m
3 140
['BE = CD = 140 m ]
140
AB =—m
NE)
So, AC = BC + AB
140
= 60+ ——
NG
140
DE = BC = 60 + $ m
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4. A
X
60° 30°
B «—xm—C D

«— (y+40)——>

Let AB is the height of tower = x

In AABC
AB x
tan 60° = E=7
x=y\3
In AABD
tan 30° = ﬁ= -
BD y+40
i X
BT y+40
(y +40) = x\3
y+40 = (y3)43
y +40 = 3y
2y = 40
y =20
x = 203 m
=20%x1.73 m
= 246m
15, A
E 30° B
[.7m 1.7 m
D 00 C
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(i)

Let AB = x
In AABE
30° = AB
tan = BE

X
= = =2
The height of tower ACisAB + BCi.e.20 m +

I.7m=21.7m

A
&
QO
N
C 457N o
30° 20 m 20 m
B D E

Let the girl is standing at point G and the boy
is standing at point B.

In AADB
AD _ 30
BA = sin
AC CD I AC+20
100 2 50
= |AC=30m
In AACG
. AC_30 _ T
sin 45 = AG AG 2
= | AG =302 m
A —

96 m

B D

Let CB and CD are the distance of cars from
the foot of tower respectively.




3 | In AABE
tanf = 4 and tan¢ = 3

AB
— = tan 30
In AABC In AABD BE
tan6=% tan(b:%:BCABCD ﬁ:L - AB=£m=I5x\/§
i 15 3 V3 3
3 96 d | 96
~="—an TS —
4 BC 3 128+CD = 543m
96 x 4 = =
BC= = 128 + CD = 288 AB+BC = AC=24m
CD = 160 m 543 +BC = 24
The distance between BC = 24-5.3
cars is CD = 160 m
A Let ED be the height of first pole.
18

T ; From the figure, BC = ED

\/

B
. 20. A
£
>~

X

h
o 45°
C—om—=P x 90 — x
B D

In ABCD <«—6tm—> «<—7/5m—>

X «—|35m————
tan 45 = I_ =x=120m

20 Let AB be the tower
In AACD
X+y In AABD
tan 60 = 120 h
x4y g=tanx:>h=6tanx (i)
= = 120+y=120
120 VB Y V3 In AABC
y =120 (3 = )m A
—— = tan (90 — x)
13.5
|9_ 300 A A L B .
135 %
° h = 13.5 cot x (i)
E 30 B 24m
Multiply equation (i) and (ii)
h? = 8l
\/
D I5m C h=9m
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21. A In AABC

BC
tan30 = —=—
" AC  x
h hoo 0
- = - = i
X \/5 h\/g X
60° 45° In ABDE
B ° oo = BE _h+4
«— (x+20)——— @an "~ DE  «x
Let AB = h be the height of tower. \/— _ h+4 .
In AABC 3= -
AB _ .
AB L an 60 From equation (i) and (ii)
BC
h ﬁ=h+4:>3h=h+4:>2h=4
M NE] 3
h= xJ3m (i) h=2m
.. The height of balloon above the ground
In AABD —h+6=2+6=8m.
AB tan 45
= = wan
BD 23, B
AB = BD T
h = x+20 (i) E
from equation (i) and (ii 60°
quation (i) and (i) A N
x4/3 =x+120
x(\/3 = 1) =20
I15m I5m
20 3+l
= — =10(+/3+I
T B B (Ya+1)m
h = 103(V3+1)m el i ¥
h=30+1043 m
Let BD represents the cable tower.
22. % In AABC
=
A l ‘ B¢ tan 60
o —— = tan
Window 2 30 =\ AC
<~ h
+ - = =
* = V3= h=x3 | -0)
4m € In AACD
° 30 I5 _ I I5
o tan30 = — ===
Window | (2 60 - x V3 x
2m ! x = 1543 (D)
F < X >G From equation (i) and (ii)

ADDITIONAY py s P HEMATICS - 10




h = (1543)4/3 =45 m

.. The height of tower from the ground is

<« —>

'

45+ 15 =60 m.
24. B
60°
ART30° C,
12 m 12
D E

< X >

Let BE represents the height of cliff and DE
represents the distance between cliff and ship.

In AABC
L = tan 60
aC @n
h
" = 3= |h=x 3
In AACE
CE
2 = tan 30
12 |
L N _
. \/E X I2\/§m
h—x\/§
h = (124/3)43 = 36

Therefore, the height of cliff is 36 + 12 = 48m
and distance between ship and cliff is 124/3 m.

i Ih)

(i) (2) In AABC

AB )
E = sin30°
1.5 |1
AC 2

AC=3m

AC =1 =3m
(i) (c) In APQR
% = sin60°
3 _\3
L~ 2
b
SN
= 2\/§m
(iii) (b) In AABC
AB = tan30
BC
s
BC 3
BC =|.5/3m
(iv) (c) In APQR
L
OR = tan60
3.
Qr "V
QR =43 m
(v) (b) l, =3m
, =33

(i) (b) The figure representing the condition is
A

30°
B 8 m ¢

Height of broken tree = AC

E = cos 30



8 \/5 (iv) (c) Let the height of tree is AB and length of
2 = EX shadow is BC.
A
6
AC=—m
3
(i) (d) Height of remaining tree = AB 150
A tan30
BC 30°
AB = BC tan30 B C
| AB
=8 T m E = tan30
3
g 150 _ 1
= ﬁm AC \/5
(iii) (a) Total height of tree is AB + AC AC = 150v3m
. ) () A
AB+AC = —+—F—
V33
24
= —=m
3
45°
V3x+3
AB = tan 45
2443 Bc
-3 " AB
BC
= 8/3m AB =BC=20m
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10 Circle

Multiple Choice Questions

I. (b) From

2. (b)

37 +r

37

37

mr* + qr)?

rr+r?
52+ (12)2
25 + 144

r.2
r

Diameter

169
13 cm

2r =26 cm

3. (b) Distance covered in one revolution

= 2nr
= 2><B><3—5
772
= 110 cm
4. @ A B (4,0)
D (0,3) C43)

Diagonal = BD
— JI6+9
_ V25
=5
5. (¢) Radius = Py =9cm
Perimeter = 2ntr
=21 (9)
= |8t cm
SECTION-A
| Arc length = i27rr
. rc length = 360
o
= —27X6
3= 360"
L0
= T 30
37x30
= 0=
Vs
= 90°
2. Diameter = 14 cm
= radius = %=7cm
Perimeter of semi — circle protractor
I
=2r+ 5 (2mr)
=2r+mr



2(7)+2><7 - 2x 2,
7 7

= 14+72) Number of revolutions in covering a distance
of x metres.
=36 cm X
3 A 2% 22 Xr
7
_x
44r
r
7. Let the diameter and a side be x units.
B r O r units C So, radius of circle = X units
I
Area of ABAC = —x BC xAO x\
2 : Area of circle = 7 B
_ l X 2 X 2
= ox2rxr _ X
4
= r? sq. units Area of equilateral triangle
4. Perimeter of sector \/3
=4 (side)?
= 2r+ 27r
7o 4
=2r |+ A ;
360 ) rea of circle
" Area of equilateral triangle
= 2(10.5) 1+ 25 &0 2
7 360 X
I =
=21 l+— \/5 2
21 X
_ 21x32
2|
=32cm
8.
5. r=10cm
0 = 108°
area of sector = zr’
360°
108
= — (100
360 ( )
= 3nl0
= 30m cm? Perimeter of segment ABC
6. Distance covered in one revolution = BC + length of arc BA/\C
= 2mr In ABOC
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BC? = OC* + OB?
(By Pythagoras theorem)
BC? = a? + a?
= 2a?

BC = \/Ea

oD
Also length of arc BAC

90 22
= %x2x7><a
l'la
-7
So, Perimeter of segment ABC
= 20+m
SECTION-B
9. We know that AD = AF
BD = BE
CE=CF
Let AD = AF = x
BD=BE=y
CE=CF=1z
Then x+y=12
y+z=8
x+z=10

On solving above equation we get
x=7,y=51z=3

SoAD =7,BE=5,CF=3
BP=AP=5cm

(The lengths of tangents drawn from an external
point to a circle are equal.)

. ZPAB = ZPBA
(Angle opposide to equal sides are equal.)

In PAB,

/P + /PAB + /PBA = 180°
(Angle sum property)

60° + 2 Z/PAB = 180°
2 /PAB = 120°
ZPAB = 60°

As all the angles of triangle ABC are 60°, hence
triangle ABC is an equilateral triangle and thus
all the sides are equal.

. ZPAB = /PBA = 60°
~AB=PA=PB=5cm

As we know that the length of tangents drawn
from an external point to a circle are equal.

AP = AS (i)
BP = BQ ..{(ii)
CR = CQ ..(ii)
DR = DS . (iv)

On adding both sides of (i), (ii), (i) and (iv), we
get

AP +BP + CR + DR =AS + BQ + CQ + DS

. (AP + BP) + (CR + DR) = (AS + DS) +
(BQ + CQ)
AB + CD = BC +AD

\T
Or M
r % P
S
ZTOP =10

As we know that radius is perpendicular to the
tangent at the point of contact.

ZOTP=90°
So in AOTP
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oT r
cosf=—=—=

|
oOP 2r 2

[
cosO = E cos 60°

= 0 =60°
ZTOS =60° + 60° = 120°
As OoT =08
= Z0TS = ZOST
(Angles opposite to equal sides are equal)
In ZOTS,

ZTOS + ZOTS + ZOST = 180°
120° + 2 ZOTS=180°
2 L/OTS=60°
Z0TS=30°
Z0TS=Z0OST = 30°

3. In AOTP and AOSP

OT = OS (Radii of same circle)
OP = PO (Common)
PT = PS

(The lengths of tangents drawn from an external
point to a circle are equal)

AOTP = AOSP (SSS)
/OPS = ZOPT

|
= - ZTPS (CPCT)

!
= = (120°
> (1207)
= 60°
In AOSP,
OS L PS

(Radius is perpendicular to the tangent at the
point of contact)

PS
cos (£LOPS) = oP

= 60° = P—S
Ccos OP
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| _PS

= 27 op
= OP=2PS
In AOAP
OA=6cm
AP=8cm

OP2= OA? + AP?
(By Pythagoras theorem)
=6’ + 8
=36 + 64
=100
= OP=10cm
Now, In AOBP,
OP?= OB? + BP?
102 =42 + BP?
(By Pythagoras theorem)
100 =16 + BP?
BP2=100- 16
=84
BP =221 cm

ZOAC = 90° (as radius | tangent)

ZBOC = ZOAC + ZACO
(Exterior angle property)

130° =90°+ LACO
ZACO = 130° - 90° = 40°

D R C
S o Q
A P B

A rhombus is a parallelogram with all equal
sides.

In 11 gm ABCD



AB = CD and AD = BC
Hence AP = AS;BP = BQ; CR = CQ; DR = DS

Adding we get AP + BP + CR + DR =AS + BQ
+ CQ + DS

(AP + BP) + (CR + DR) = (AS + DS) + (BQ +
CQ)

AB + CD = AD + BC

AB +AB = AD + AD

2AB = 2AD

So AB =AD and AB = CD and AD = BC
So AB=CD=AD=CD
So ABCD is | | gm with equal sides.
.. ABCD is a rhombus.

.. Proved.

Const : join OP, OQ, OR and OS.

Proof : Since, the two tangents drawn from an
external point to a circle subtend equal angles
at the centre.

LV =2, /3= L4, /5= /6,47 = /8

Since sum of all the angles subtended at a point
is 360°.

L+ 2+ 3+ 4+ 45+ 46+ 7+ /8
= 360°
=2/2+2/3+2/6+2/7=360°
=2(L2+ 43+ L6+ £7)=360°
=2+ /3+ 26+ /7 =180°

= (L6 + L7)+ (L2 + £3) = 180°

= ZAOB + ZCOD = 180°

Similarly, we can prove Z/AOD + Z/BOC = 180°

Q X M Yy R
QL=QM
RM = RN
PL = PN

We know that the tangents drawn to a circle
from an external point are equal in length.

Let QL=QM=x
Let RM=RN=y
Let PL=PN=z
Consider PQ + QR + PR = 60

= X+Z+X+)’+Z+)’=6O

= 2x + 2y + 2z = 60
= x+y+z =30
PQ =120
x+z =120
RN = 10 cm
Also, QR =16
x+ty =16
z=30-(xty)
=30-16
= 14 cm
PL = 4 cm
Again, PR =24
y+tz =24
x =30-(y+2z)
=30-24
=6
OM =6cm
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SECTION-C
19. P
-
Q
In AOPT and AOTQ
OP = OQ (Both are radius of same circle)
oT = OT (Common)
PT = QT (Tangents drawn from same
points are eqaual)
- AOPT = AOTQ (SSS)
ZOPT = 90° (Tangent is perpendicular to

20.

radius through point of contact).
From the figure
ZOPT = LOPQ + £TPQ = 90°

= ZTPQ =90 - ZOPQ
In APTQ
/ZPTQ + LTPQ + LTQP = 180° (angle sun
property)

ZPTQ + ZTPQ + ZTQP = 180

ZPTQ + LTPQ + LTPQ = 180
[£TPQ = LTQP as TP and QT are equal]

/PTQ +2/TPQ = 180
/PTQ +2 (90 — ZOPQ) = 180
/PTQ =2 ZOPQ

P A

N
WV

| ]
ST T

XI Q B yl
Given: A circle with center O to which XY and
XY' are tangents.

To prove: ZAOB = 90°

Construction: Join point O to Point C.

A\ 4
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21.

Proof: ZOCB = ZOCA = 90° (Radius is
perpendicular to the tangents at the point of
contact).

Consider AOCB and OQB
OC = OQ (radius of same circle)

Z0QB = ZOCB = 90° (Radius is perpen-
dicular to the tangent at the point
of contact)

BQ = BC (Tangents from the same
point are equal)

.. AOCB = AOQB by SAS rule.
Consider AAPO and AAOC
OP = OC [Radius of same circle]
OA = OA [Common]

AP = AC [Tangent from the same
points are equal]

.. AAPO = AAOC by SSS rule
/POA + ZCOA + QOB + ZBOC = 180°
As AOCB is congurent to AOQB

- ZQOB = ZBOC

Similarly ZPOA = ZCOA
2/COA +2/COB = 180
ZCOA + ZCOB = 90°

From the figure it is clear that ZCOA + ZCOB
= ZAOB.

- ZAOB = 90°

PQ

Let O be the common centre of the two
concentric circle.

Let PQ be a chord of the larger circle which
touches the smaller circle at L.

Join OL and OP.

Since, the tangent at any point of a circle is
perpendicular to the radius through the point
of contact.




Therefore, Since alternate angles are equal, the lines PQ

JOLP = 90° and RS are parallel to each other.
Now, Hence, proved.
In AOLPF, we have SECTION-D
OP? = OL? + PL? P
23. A
[Using Pythagoras theorem]
= 5)2 = (3)*+ PL?
(57 = (3) of— .
= 25 =9 +PL?
= PL2 = 16
o) B
= PL=4cm
Since, the perpendicular from the centre of a OP=0Q=5cm
circle to a chord bisects the chord. _
OT =13 cm
Therefore, ZOPT = ZOQT = 90°
PL=1Q=4cm [ " radius is perpendicular to tangent at the
PQ=2PL=2x4=8cm point of contact]
Hence, the required length = 8 cm. In AOPT
22. P A Q OT? = OP?* + PT? = PT?* = OT? - OP?
) . =169 -25= 144
o PT=12cm
AP = AE [tangents drawn from same point are
equal in length]
N B S Similarly, BE=BQ

ZAEO = ZAET = 90° [Radius is
perpendicular to the tangent
at the point of contact]

Let AB be the diameter of a circle, with centre
O.The tangents PQ and RS are drawn at point

A and B, respectively.

. AAET is a right angled triangle.
We know that a tangent at any point of a circle 'S @ right angled triang'e

is perpendicular to the radius through the point AE? + ET? + AT? = AE* = AT” - ET*
of contact. AE? =(PT — PA)? — (OT — OE)?
.. OA LPQand OB L RS AE? = (12 —AE)2 — (B — 5)2
=/0BR = 90° AE? = |44 + AE?> — 24AE — 64
ZOBS = 90° =24 AE
ZOAP = 90° 80 10
ZOAQ = 90° AE=24=3 em
We can observe the following: o 10
Similarly, BE=—cm
ZOBR = ZOAQand ZOBS= ZOAP 3
Also, these are the pair of alternate interior - AB =AE + BE = Ecm
angles.
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To prove: OA L |

Construction: Take a point B, other than A. On
the tangent | join OB. Suppose OB meets the
circle at C.

24.

Proof: We know that, among all line segment
joining the point O to a point on |, the
perpendicular is shortest to |.

OA = OC (Radius of the same circle)
Now, OB = OC + BC

To prove: PA.PB = PN2 - AN?
Construction: Join OP
Proof: Consider AAON and ABON

.. OB>0OC
OA + OB (radius of same circle) — OB > OA
ON = ON (Common) — OA > OB

ZONB = ZONA =90°

B is an arbitrary point on the tangent I. Thus,
OA is shorter than any other line segment
AAON = ABON joining O to any point on |.

AN = BN (CPCT) Here, OA L |

PA = PN-AN = PN -AN
PB = PN + BN = PN +AN  26. We know that ZADO = 90° (Since O'D is per-
pendicular to AC)

ZACO = 90° (OC (radius) perpendicular to

[As ON is perpendicular to chord]

PAPB = (PN —AN) (PN +AN)

= 2 _ 2
PN"—AN AC (tangent))
PN - ANT = OFF-OT In triangles ADO' and ACO
Consider AOPN n triangies an ’
OP2 = PN? + ON? ZADO = ZACO (each 900)
- PN2 = OP2 - ON? ZDAO = ZCAO (common)
OP?2-ON?-AN? = OP>-OT? by AA criterion, triangles ADO' and ACO are
— ON? + AN? = OT? similar to each other.
Also OA = OT [Radius] AO0' _ DO’
In AOAN AO CO
OA? = AN? + ON? (corresponding sides of similar triangles)
ON?+AN? = OT? AO =A0"'+ O'X + OX
Hence proved. = 3A0' (since AO' = O'X = OX because radii
25 of the two circles are equal)
o o1
AO 3
C bo'_Ao’_1
< A B = | c0O A0 3
Given:A circle C (0,r) and a tangent | at point DO’ _ I
A. coO 3
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27. A [By Alternate Segment Theorem]

N Given, RS || PQ
O P ZRQP = /SRQ = 75° [Alternate
angles]
B ZRSQ = ZSRQ = 75°
OA=10cm . QRS is also an isosceles triangle.
ON 1 AB [Since sides opposite to equal angles of a
16 triangle are equal.]
AN=NB= - =8cm ZRSQ + /SRQ + ZRQS = 180°
Pythagoras Theorem [Angle sum property of a triangle]
In AONA, 75° +75° + /RQS = 180°
ON? + NA? = OA? 150° + ZLRQS = 180°
ONZ2 = OA? — NA2 ARQS = 30°
2= 102 _ Q2
ON?*=10*-8 2. D
ONZ2= 36 cm
ON=6cm
ansaon= AN _8_4 S
" ON 6 3
AOAP
PA
tanZAON = OA A
Given: ABCD is a quadrilateral such that ZD
4 _PA = 90°.
310 BC =38 cm,CD =25 cm and BP = 27 cm
PA—ﬂ BP=BQ=27cm
= T3 cm [Tangents from an external point]
BC =38
28. Given ZRPQ =30° and PR and PQ are tangents
drawn from P to the same circle. = BQ +QC = 38
Hence PR = PQ [Since tangents drawn from an = 27 + QC = 38
external point to a circle are equal in length] = QC=38-27
- ZPRQ = ZPQR [Angles opposite to equal = QC=1lcm
sides are equal in a A] QC= Il em=CR
In APQR [Tangents from an external point]
ZRQP + ZQRP + ZRPQ = 180° CD =25cm
[Angle sum property of a A] CR + RD = 25
2/RQP + 30° = 180° = Il +RD = 25
2/RQP = 150° = RD=25-11
£RQP = 75° = RD = 14 cm
So ZRQP= ZQRP = 75° Also,
Z/RQP = /RSQ = 75° RD = DS =14cm
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.. OR and OS are radii of the circle.
From tangents R and S, ZORD = ZOSD = 90°
Now, ORDS is a square.

OR=DS = 14cm

Thus, radius, r = 14 cm
SECTION-A
. Q
1L
P 13 cm

As we know that tangent to a circle is
perpendicular to the radius through the point
of contact.

OQ L PQ

Z0QP =90°
So,In AOQP,

OoP? =0Q* + PQ?

132 =0Q? + 122

169 =0Q* + 144

oQ? =169 - 144

=25
oQ =5cm

So, radius of circle =5 cm

24 <

Q 25 cm o)

As we know that tangent to a circle is
perpendicular to the radius through the point
of contact.

OP L PQ

i.e. ZOPQ =90°

In AOPQ,

0Q? = OP* + PQ?

252 =OP? + 24

625 = OP*+ 576

OP* =625-576
=49

oP

3. A
\0 S
P <
B

PB

=7 cm

PB

10 cm
(Length of tangents drawn from an external
point to a circle are equal.)

= ZPAB = ZPBA
(Angles opposite to equal sides are equal)

In APBA,
/P + /PAB + /PBA = 180°
(Angle sum property)
60° + ZPAB + /PBA = 180°
ZPAB + Z/PBA  =180° - 60°
=120°
= ZPAB = /PBA =60°
So, Z/PAB = /PBA = /P = 60°
= AAPB is equilateral
= AB = AP = [0cm

(Sides of equilateral triangle are equal.)




I
= — (80°
5cm 2 (50
Q 13 cm o) =40
Also, OA L AP
As we know that tangent to a circle is i.e. ZOAP =90°
perpendicular to the radius through the point (As tangent is perpendicular to radius
of contact. through point of contact.)
OP L PQ In AOCAP,
ie. ZOPQ = 90° ZOAP + Z/APO + ZAOP = 180
(Angle sum property)
So, In AOPQ,
90° + 40° + LAOP = 180°
2 = 2 4 2
oQ OP*+PQ = 130° + ZLAOP = 180°
138 =5+ PQ = ZAOP = 180° — 130°
169 =25+PQ? = 50°
2 = -
PQ 169 -25 6. PA = PB (Tangents drawn from same point
= |44 are equal)
~ PQ =12cm PA = PC+ CA
12 = PC+CA
5 CA = CQ (Tangents from same point are
' equal)
12 = PC+CQ
PC=12-CQ=12-3=9cm
7.
In APOA and APOB,
PA = PB
(Length of tangents drawn from an external
point to a circle are equal.)
OP = PO (Common) Radius of inner circle = r
OA = OB (Radii of same circle) Area of inner circle = 7r*
APOA = APOB Radius of outer circle = r +h
o Area of outer circle = 7 (r + h)?
(SSS congruence criteria) So, area of circular path
ZAPO = £BPO (CPCT) = area of outer circle
I —area of inner circle
= - ZAPB
2 =n(r+h)? —mnr
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=7n (r*+ h*>+2rh —r?

=7 (h* + 2rh)
= rh (h + 2r)
= rth (2r + h)
A f t = i 2
rea of sector = = 7
20 - i 2
™= 360 r
0
20 = %rz (i)
.0
Length of arc is —— 2nr
360
i2nr = 5m
360
o _
360
ré 5 .
% = E ...(ll)
From (i) and (ii)
0= 22
= — r
360

20= —r=r=8cm

2
A circle can have infinitely many tangents.

Remark: If AB and CD are two common
tangents to the two circles of unequal radii
then they will always intersect each other.

Given:Two circles with centre's O, and O,.AB
and CD are common tangents to the circles
which intersect in P,

To prove:AB = CD

Proof:

AP =PC (i)
(Length of tangents drawn from an external
point to the circle are equal)

PB =PD (i)
(Length of tangents drawn from an external
point to the circle are equal)

Adding (i) and (ii), we get

AP +PB=PC+PD

= AB=CD
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SECTION-B

| |
ZABQ = - ZAOQ = = (58°) =29°

( ".” Angle subtended by an arc at the centre
is double the angle subtended by it on the
remaining part of the circle.)

ZOAT = 90° [Radius is perpendicular to
tangent at point of contact]
In AABT
ZBAT + ZABT + ZBTA = 180
90° +29° + ZBTA =180
/BTA =61°
Z/BTA = ZATQ =61°

Q

Construction: Join OP and OQ

PR and RQ are tangents to circle at points P
and Q respectively.

= OPLPRand OQ L QR

(As tangent is perpendicular to radius through
point of contact.)

In AOPR and AOQR

OP = OQ

(Radii of same circle)

OR = OR (Common)

Z/0OPR = ZOQR =90° (Proved above)
AOPR = AOQR

(RHS congruence criteria)

I
= ZORP = ZORQ = ) ZPRQ

|
- (120°)
60°




=

B i

In APRO,
60° = PR
COoS OR
I _ R
2 " OR
|
= PR= 5 OR (i)
In AQRO
|
RQ = 5 OR ...(ii)

On adding (i) and (ii), we get

I |
PR+RQ= - OR+ 7~ OR=RO

2 2
A
\
=l ’
B
= PA =PB

(Length of tangents drawn from an external
point to a circle are equal.)

= ZPAB = /PBA (i)
(Angles opposite to equal sides are equal.)
In AAPB,
/P + /PAB + /PBA= 180°
(Angle sum property)

50° + ZPAB + ZPAB = 180° (From (i))

2 /PAB = 130°
/PAB = /PBA = 65°

OA LAP

(As tangent is perpendicular to radius
through point of contact.)

ZOAP = 90°
ZOAB + Z/PAB = 90°

ZOAB + 65° = 90°
ZOAB = 90° — 65°
= 25°

As we know that lengths of tangents drawn

from an exterior point to a circle are equal.
XP = XQ, AP = AR and BQ = BR

= XA + AP = XB + BQ

= XP + AR = XB + BR

As we know that lengths of tangents drawn
from an exterior point to a circle are equal.
CE =CD=9cm
BF = BD =6cm

AE = AF =xcm

Also, OE L AC, OD L BC and OF L AB

(As tangent is perpendicular to radius through
point of contact.)

Area of ABOC

x BC x OD

x(9+6)x3

x 15 x3

Area of AAOC

N | — N|a N|[— N|— N|—

x AC x OE

=%X(9+X)X3
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3 ©+x) cm? (Angle sum property of quadrilateral.)
=3 X) c€m
2 = ZTOQ +90° + 70° + 90° = 360°

I o o
Area of AAOB = - x AB x OF = ZTOQ +250° = 360
| = ZTOQ = 360° — 250°
=EX(X+6)X3 - 110°
_3 . !
=5 (x+6) cm ZTRQ =5 £T0Q
Area of AABC = area of ABOC (Angle subtended an arc at the centre is
double the angle subtended by it on the
+ area of AAOC remaining part of the circle.)
+ area of AAOB = % (110)
45 | 3 = 55°
= —+ =9+ x)X=(x+6
s4= 2 L0002 (xr )
54 = ﬂ+Z+E+3x+ix 7. P
2 2 2 2 2
54 = 45 + 3x 0O T
9 = 3x
Q
=3 , :
Construction: Join OT
Soo AB=x+6=3+6=9cm OP | PT
AC=x+9=3+9 = 12cm (As tangent is perpendicular to the radius
through point of contact)
6. T ie. ZOPT =90°
, In AOPT,
>
AN P OT*  =OP +PT
Q = 52 + 82
Construction: Join O to T and O to Q. =25+ 64
As we know that tangent is perpendicular =89

to the radius through the point of contact.
B P oT = \/8—9 cm

OT L PT and OQ L PQ

18. -

ie. ZOTP = ZOQP = 90°
\0 &

In quadrilateral TOQP

26 cm (@)
/TOQ + LOQP + ZQPT + LPTO = 360°
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20.

OT LPT ie.ZOTP =90° (Lenghts of tangents drawn from an exterior

) ) ) point to a circle are equal.)
(Tangent is perpendicular to radius through

point of contact.) Also,AB = AC ..(ii)
In AOTPR, (Given)
OP? = OT? + PT? On subtracting (i) from (i), we get
(By Pythagoras theorem) AB -AF = AC -AE
262 = OT*+ |02 BF = CE ..(iii)
676 = OT*+ 100 But BF = BD and CE = CD
OT1? = 576 (Lengths of tangents drawn from an exterior
point to a circle are equal.)
OT = 24cm
BD = CD

Radius of the circle = 24 cm
AE and CE are tangents to the circle with SECTION-C
center O, 9. B

AE = CE (i)
( " Lengths of tangents drawn from an A
exterior point to a circle are equal.) o
Also, DE and BE are tangents to the circle
with centre O, AB and AC are tangents to a circle.

BE = DE (ii) OB L AB and OC LAC
( " Lengths of tangents drawn from an (Tangent is perpendicular to the radius
exterior point to a circle are equal.) through the point of contact.)
On adding (i) and (ii), we get i.e. Z/OBA = Z/OCA = 90° ()
AE + BE = CE + DE In quadrilateral ABOC,

AB =CD ZA+ /B + £O+ £C = 360°

A (Angle sum property of quadrilateral)

= /A+/0+ /B+ /C = 360°
= LA+ /0 +90° +90° = 360°

F E
From (i)
— /A+ /O +180° = 360°
B D c —~ /A+ /0 = 360° — 180°
AF = AE 0 - l80°
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22.

23.

BP and BQ are tangents to the circle
BP = BQ ..(i)

(Lenghts of tangents drawn from an exterior
point to a circle are equal.)

Also,CP = CR ..{(ii)

(Lenghts of tangents drawn from an exterior
point to a circle are equal.)

Consider
Perimeter of AABC=AB + BC + AC
=AB + (BP + CP) + AC
=AB + (BQ + CR) +AC
From (i) and (ii),
=AQ +AR
=AQ +AQ
=2AQ
AQ = AR as lengths of tangents drawn

from an exterior point to a circle are equal.

I
AQ = 5 (Perimeter of AABC)

Consider AOAP and AOBP,
AP = BP

(Lenghts of tangents drawn from an exterior
point to a circle are equal.)

OP = OP (Common)
AO = BO (Radii of same circle)
AOAP = AOBP
(SSS congruence criteria)

= ZAPO = ZBPO
Now, Consider AACP and ABCP,
AP = BP

PC = CP (Common)
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24.

(CPCT) 2.

Z/APC = /BPC (Proved above)
AAPC = ABCP (SSS congruence criteria)
= AC = BCand ZACP = ZBCP =90°
(CPCT)

So, OP is the perpendicular bisector of AB.

E S D

(As we know that lengths of tangents drawn
from an external point to a circle are equal.)

AP = AU
BP = BQ
CQ =CR
DS = DR
ES = ET
FU = FT

Consider

AB + CD + EF

= (AP + BP) + (CR + DR) + (ET +TF)
= (AU + BQ) + (CQ + DS) + (ES + UF)
= (BQ + QC) + (DS + ES) + (AU +FU)
= BC + DE +AF

PR and CR are tangents to circle with centre
A

PR = CR i)

(Lenghts of tangents drawn from an exterior
point to a circle are equal.)




QR and CR are tangent to circle with center Now, In AOCA and AOCB
B.
ZOCA = ZOCB =90°
QR = CR (i)
OA = OB (Radii of the larger circle)
(Lenghts of tangents drawn from an exterior

point to a circle are equal.) OC = OC (Common)
From (i) and (ii), we get By RHS congruency
PR = QR AOCA = AOCB

RC bisects PQ .. CA = CB (By CPCT)

) mx% | ) A

In AOPA and AOBP,

OA = OB (Radii of circle) B E c

PA =PB
Construction: Join AO. Extend OC to OD,
(Lengths of tangents from an external point OP to BE.

to a circle are equal.
al) In AABC, right angles at B

OP = PO (Common)
AC? =AB? + BC?
AAOP = AOBP (SSS congruence criteria)
=24+ |0?
= ZAPO = /BPO (CPCT)
= OP is the bisector of ZAPB =376+ 100
O lies on the bisector of the angle =676
between | and m. - AC =26 cm
27 |
: Area of AABC = 5 x BC x AB
| 10 x 24
= — x X
2
=120 cm?
We know that the radius and tangent are Also, OF L AC, OE L BC and OD L AB

erpendicular at their point of contact.
PErp P ( *.” Tangent is perpendicular to the radius

.. ZOCA = ZOCB = 90° through point of contact.)
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= ZOPA =30°

|
Area of ABOC = — x BC x OE
2 Similarly, Z/OPB = 30°

I
= x10xr . /APB = 30° + 30°
=5r = 60°
| -
Area of AAOC = o x 26 xr Also, AP = BP
Lengths of tangent drawn from an external
=13 g g
- point to a circle are equal.)
I
Area of AAOB = 5 x AB x OD So, In AAPB,
LN YR Z/PAB = /PBA (i)
|22 (Angles opposite to equal sides are equal.)
=12r

In AAPB,
Area of AABC = area of ABOC

= /PAB + /PBA + ZAPB = 180°
+ area of AAOC
(Angle sum property)
+ area of AROB . /PAB+/PAB+60° = 180°
120 e+ Bredzr = 2 /PAB = 180° - 60°
30r =120 — 120°
120
= /PAB =5
29.
= 60°

So, Z/PAB = /PBA = ZAPB = 60°

= AAPB is equilateral.

AP is tangent to the circle 30. As we know that lengths of tangents drawn
OA L AP from an external point to a circle are equal,
PD =PF RF =RE, QD = QE
i.e. ZOAP =90° Q Q
Consider
(Tangent is perpendicular to radius through
point of contact.) Perimeter of APQR
In AOAP, =PQ+QR +PR
OA r = (PD + DQ) + (QE + ER) + (PF + FR)
sin = —=—
OP 2r = (PD + PF) + (RF + RE) + (QD + QE)
I
= 3 = (PF +PF) + (RE + RE) + (QD + QD)
(OP = Diameter = 2r) =2PF+2RE+2QD
0 =30° =2 (PF+ER + QD)
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SECTION-D MK _BK _MB

=

H MPOP MO
31. P (Corresponding sides of similar triangles are
r K proportional.)
rjr
AL O B M Bk _BM
v ~ PO ~ oM
y _z
PM is the tangent to circle. = = =
r r+z
ZMPO  =90° = yr+yz =rz
(Ta‘ngent is perpendicular to radius through _ o, _ (i)
point of contact) r-y
Let AH = x, BK =y, BM = z From (i) and (ii), we get
Let r be the radius of circle 2ry o
In AMKB and AMHA x-y r-y
- 2 I
/M = /M (Common) . —
X=y r-vy
/MKB = /ZMHA =90°
= 2r—-2y = x-y
AMKB = AMHA
= x+ty = 2r
(AA similarity criteria.)
= AH+BK = AB (*"AB = 2r)
L MK _KB_mB
MH HA MA

32. Consider AOEA and AOEP
(Corresponding sides of similar triangles are

proportional) OA = OP (Radii of same circle)

BK MB OE = OE (Common)
= —=—

AH  MA AE = PE (OE bisects AP)
- L-_Z

X 2r+z AOEA = AOEP
= 2ryt+tyz+=xz (SSS congruence criteria)

2 -
= z=7 _ryy ) = /OEA = ZOEP (CPCT)
Z/OEA = AOEP =90° (i)

Now, In AMKB and AMPO,
(£LOEA and ZOEP are linear pair)

/M = ZM (Common)
Also, AB L BC as BC is a tangent to the circle
/MKB = ZMPO = 90°
(Tangent is perpendiculer to the radius
AMKB and AMPO, through the point of contact.)
(AA similarity criteria.) — /ABC = 90° (i)
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33.

34.

Now, In AAEO and AABC

ZEAO = ZBAC (Common)
ZAEO = ZABC
=90° (From (i) and (ii) )

= AAEO ~ AABC

(By SS Similarity criteria)

Given: d, d, (d, > d,) be the diameters of
two concentric circles and C be the length
of a chord of a circle which is tangent to the
circle.

To prove:d, =d*+c?
Now,

d2 dl
OoQ-= ?,OR= E and PQ =c

Since PQ is tangent to the circle therefore

OR is perpendicular to PQ

PQ ¢
= R:—:—
< 2 2

Using pythagorus theorem in triangle OQR
OQ?=OR? + QR?

= d?2= d|2 + ¢?
Hence Proved.
b Q
\69
R

OQ:PQ=3:4
Let OQ =3k, PQ =4k

PQ is tangent to the circle
OQ L PQ
i.e. ZOQP =90°
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(Tangent is perpendicular to radius through
point of contact.)

In AOQP,
OP? = 0Q* + PQ?

(Pythagoras theorem)
= (3k)* + (4k)?

=9k? + |6k?
= 25k?
OP =5k
Also, Perimeter of APOQ =60 cm
= PO + OQ + PQ =60
= 5k + 3k + 4k =60
= 12k =60
= k = 60
12
=5
So, PQ = 4k = 4x5=20cm

QR = 2(0Q) = 2 (3k) =6k
=6x5=30cm
OP =5k = 5x5=25¢cm

fcii)
B v E

BE is tangent to circle
OD 1 BE
i.e. ZODB =90°

(Tangent is perpendicular to radius through
point of contact)

= BD = DE

(As perpendicular from centre to the chord
bisects the chord)

= D is a midpoint of BE




Also, O being the centre is a midpoint of AB = ZOCA + ZACD = 90° (i)

So, By midpoint theorem, Now, OA =0C
oD I AE oD = 1 (Being radii of same circle.)
|| AE and OD = > AE
In AAOCC,
AE = 2 (OD)
Z0OCA = LOAC
= 2(8) : ,
(Angles opposite to equal sides are equal.)
=16
cm = /OCA = /BAC (i)
I AODB, ZODB = 90°
" From (i) and (ii), we get
OB? = OD? + BD?
/BAC + ZACD = 90°
(By Pythagoras theorem)
i UDY
= 132 = 8+ BD?
N 169 = 64 + BD? (i) (c) £BAC+ ZCOB + ZABU + ZACU = 360°
[sum of all angles of quadrilateral is 360°]
= BD? = 169 — 64
40° + ZBOC + 90° + 90° = 360°
= BD> = 105
Z/BOC = 140°
= BD = 4105 cm (i) (b) ZBAO + /BOA + /ABO= [80°
— DE = /105 cm [sum of all angles of triangle is 180°]
("~ BD = DE) 40° + ZBOA +90° = 180°
In  AAED, ZAED = 90° £BOA = 50°
AD? = AE? + DE In AABO and AAOC
AC =AB [Tangents drawn from same
= (16)* + (J105)* point to a circle are equal in
= 256 + 105 length]
- 361 OC = OB [radius]
AO =AO [common]
AD = 19cm
. AABO = AAOC by SSS rule.
36. BD is tangent to the circle Hence /BOA = ZCOA [CPCT]
OC 1 BD Z/COA = 50°
ie. LOCD = 90° /BOC = ZBOA + ZCOA
=2 ZBOA
(Tangent is perpendicular to radius through
point of contact.) = 100°




(iil) (d) ZBAC + ZCOB + ZABO + ZOCA = 360°

[sum of all angles of quadrilateral is 360°]

50° + ZCOB + 90° + 90° = 360

ZCOB = 130°
B
[\
A
L/
C
As OB=0C (radius)
Z0OBC=/ZCBO

[Angles opposite to equal sides are equal]

2 Z/OBC + ZCOB=180°

[Angle sum property of triangle]
2 Z/OBC + 130°=180°
2 Z/OBC=50°
Z0OBC=25°

(iv) (a) In AAOB, /B = 90°

[Radius is | to tangent at the point of contact]
.. AAOB is right triangle.
AQ? = AB? + OB?

25% = 242 + OB?

OB? = 49
OB=7m
b 30° = 28
(v) (b) cos OA
V3 _ A
2 4m

AB = 2/3m

ih)Y

() (c) ZPAO + ZAOB + ZOBP + /BPA = 360°

ZPAO = LOBP = 90°
ZAOB = 360° — (90° + 90° + 60°)
120°

In OAB
OA = OB [radius of circle]
Z0OAB = ZOBA

[Angles opposite to equal sides are equal]

ZOAB + ZOBA + ZAOB = 180°
2/0AB = 180° - ZAOB
= 180° - 120°
Z0OAB = 30°
As Z/0OAB = ZOBA
ZOBA = 30°
Draw a perpendicular PM on AB

ZMAP + ZOAM = ZPAO = 90° [tangent
is L' to radius at point of contact]

Z0OAM = ZOAB = 30°
- ZMAP =90° — 30° =60°
ZMAP = /BAP =60°
Z/BAP + ZAPB + /PBA = 180°

[sum of all angles of triangle is 180°]
ZPBA + 60° + 60° =180°
Z/PBA =60°

Hence, APAB is an equilateral triangle and
thus AB = BP = PA=4cm




(i) (@) As ZPAB = /BPA = ZABP = 60°, hence
APAB is an equilateral triangle.

(iii) (b) Perimeter of APAB sum of all sides
=4cm+4cm+4cm
=12cm

(iv) (a) Area of equilateral triangle is V3 a%, where
a is side of triangle. 4

3

2
:—4
Area 4()

= 43

(v) (c) As ZPAO = 90° (tangentis L" to radius)
and
Z/PAB = 60° (APAB is equilateral
triangle)
Also

ZPAO = ZPAB + ZOAB
Z0OAB = ZPAO - ZPAB
=90° - 60°
= 30°



11 Constructions

Multiple Choice Questions

For 5:7
. ()
Given, ZBAX £90°
° > cm A ~AMI|BA,
< .". Total equal arc lengths are (5 +7) = 12
AC
4. (d)
M

.. AOMA ZM = 90°

By Pythagoras Theorem,
OM? = OA? -AM?

= §2_42

OM? = 9=32

Given, Z/PAQ = 60°

2. (¢)
Where AP and AQ are two tangents of
the circle with centre O.
A ! - ZPOQ = 360° — (90° + 90° + 60°)
360° — (240°)

ZPOQ = 120°
Line AB is a tangent of circle with centre
O. 5. (2 A
C
. OM L AR f

. OM = r=3cm
M
B

- ZOMA =90° P

M
3. dA B D
B
A, Given,PB=12cm,CQ =3 cm
PA and PB are two tangents of the circle
with centre O and CD is a third tangent.
A
We know that the two tangents draw to a
X

\IZ

circle from an external point are equal.
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. PA=PB=12cm
Same,CQ =CA =3 cm

L P-C-A
.. PA=PC+ CA
S 12=PC+3

S 12-3=PC=9cm

v‘.nV |

SECTION-A
l. T
0
A 26 cm °

Since the tangent to a circle is perpendicular
to the radius through the point of contact.

.. ZOTA =90°

In right AOTA, we have
OA? = OT* + AT?

= OT*=676— 100
= 576

= (24)2

=0T =24

Hence the radius of the circle is 24 cm.

A C B

(i) DrawAB =6 cm.
(i) Draw a ray AX making an acute ZBAX.

(i) Along AX, mark pointA,A,A,..,A . Such
that AA =A A.=AA.

(iv) Join AB.

(v) Through A, draw a line A,C || AB
intersecting AB at C.

Thus, points C so obtained is the required
point which divides internally in the ratio 3:4.

A

6 cm

Given,BC = 6 cm,AB =5 cm, ZABC = 60° and
; of the corresponding sides of the triangle
ABC.

Steps of construction:

(i) BC=6cmisdrawn

(i) At point B,AB = 5 cm is drawn angle
ZABC = 60° with BC.

(iii) AC is joined to form AABC.

(iv) A ray BX is drawn making an acute angle
with BC opposite to vertex A.

(v) 7 Points B, B, B, ..., B, at equal distance

are marked on BX.

(vi) B, joined with C' to form B,C'.



(vii) C'A' is drawn parallel to CA.
Thus A'BC!' is the required triangle.

. Given that

Construct triangle of given data, BC = 6 cm,
/B =50° and ZC = 60° and then a triangle
similar to it whose sides are (2/3)rd of the
corresponding sides of AABC.

We follow the following steps to construct
the given
A

50° 60°

Steps of construction

(i) First of all we draw a line segment BC =
60°.

(i) With B as centre draw an angle /B =
50°.

(iii) With C as centre draw an angle ZC =

60° which intersecting the line drawn in
step ii at A.

(iv) Join AB and AC to obtain AABC.

(v) Below BC, makes an acute angle ZCBX
= 60°.

(vi) Along BX, mark off three points B, B,
and B, such that BB, = BB, = B.B,.

(vii) Join B,C.

(viii) Since we have to construct a triangle
each of whose sides is two-third of the
corresponding sides of AABC.
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So, we take two parts out of three equal parts
on BX from point B, draw B,C || B,C and
meeting BC at C.

(ix) From C' draw C'A' || AC and meeting
AB atA'.

Thus, AABC is the required triangle, each of
whose side is two third of the corresponding
side of AABC.

(i) Take a point O in the plane of the paper
and draw a circle of radius 3 cm.

(i) Mark a point P at a distance of 5.5 cm
from the centre O and join OP.

(iii) Draw the right bisector of OP
intersection OP at Q.

(iv) Taking Q as centre and OQ = PQ as
radius, draw a circle to intersect the
given circle at T and T'.

(v) Join PT and PT' to get the required
tangents.

Q

R

Given angle between tangents is 60°
i.e. ZQPR = 60°




Since Angle at centre is double the angle
between tangents

. ZQPR =2 x 60° = 120°
So, we need to draw ZQPR = [20°

.. We draw a radius, then second radius at
120° from first.

SECTION-B

!

Steps of construction

() Draw a concentric circle two with circles
radii are 3 cm and 5 cm.

(ii) Let P is a point on the circumference
of center circle. Joined O to P, then OP
formed.

(iii) Perpendicular bisector of OP.M is a mid
point of the OP.

(iv) Draw a circle M in a centre and OM is
a radius. This circle is intersected with
three circles in Q and P points.

(v) Joined P to Q and P to R.

Thus, PQ and PR are required two tangents.

OQ=3cmand OP=5cm,

In AOPQ,
PQ? = OP? - OQ?
= (5*-0)
=25-9
PQ* = 164
. PQ = 4 (i)

¢

(i) Make an line BC 5.5 cm

(i) Take its bisector and now cut it 3 cm.
(iii) Join BA and CA.

(iv) Now from B make an circle (£60°) angle.
(v) Extend that line.

(vi) Cut 4 arcs.

(vii) From B, make a parallel line to CB,.

(viii) Do same formation inside the triangle.

(ix) Your triangle is ready.
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Steps of construction
() Draw a line segment BC = 6 cm

(i) With B as centre and radius equal to 5
cm, draw an arc.

(iii) With C as centre and radius equal to 7
cm, draw an arc.

(iv) Mark the point where the two arcs
intersect as A.

Join AB and AC.
Thus, AABC is obtained.
(v) Below BC, make an acute ZCBX

(vi) Along BX, mark off five points B, B,, B,,
B, B, such that BB, = B, B, = B, B, = B,
B,=B,B..

(vii) Join B,C.

(viii) gom B, draw B,D || B,C, meeting BC at

(ix) From D, draw DE || CA, meeting AB at E.
Then AEBD is the required triangle each of

whose sides is 4 of the corresponding side
of AABC.

A
7/
AI
/fﬁ N
BI
B, S
’B

Steps of construction
() Draw a line segment BC = 8 cm

(i) Draw line segment BX making an angle
of 90° at the point B of BC.
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(iii) From B mark an arc on BX at a distance
of 6 cm. Let it is A.

(iv) JoinAto C.

(v) Making an acute angle draw a line
segment BY from B.

(vi) Mark B,,B,,B,, B, on BX such that BB, =
BB, =B,B,=B.B,.

(vii) Join B, to C.

(viii) Draw a line segment B,C' || to B,C to
meet BC at C'.

(ix) Draw line segment CA' || to CA to meet
AB atA'.

A'BC' is the required triangle.

R

Steps of construction
(i) TakeAB =7 cm

(i) With A as centre and 3 cm as radius,
draw a circle.

(iii) Similarly, with B as centre and 2 cm as
radius, draw a circle.

(iv) Now, draw the perpendicular bisector of
AB and mark the point of intersection O.

(v) With O as centre and OA as radius,
draw a circle. Mark the 2 points where
the circles with centre O and A meet as
Q and R.Similarly, mark the points where
the circles with centres O and B meet as
SandT respectively.

(vi) Join BR and BQ as well as AS and AT.
Now, BR, BQ,AS and AT are the required
tangents.




Steps of construction:

e Draw BC =8 cm

* Draw the perpendicular at B and cut BA
= 6 cm on it. Join AC and right AABC is
obtained.

* Draw BD perpendicular to AC.

* Since ZBDC = 90° and the circle has to
pass through B, C and D, BC must be the
diameter of this circle. So, take O as the
midpoint of BC and with O as centre and
OB as radius draw a circle that will pass
through B, C and D.

* To draw tangents from A to the circle with
centre O.

— Join OA, and draw its perpendicular
bisector to intersect OA at point E.

— With E as centre and EA as radius draw
a circle that intersects the previous
circleat Band F

— JoinAF

— Thus, AF and AB are the required
tangents to the circle with centre O.

Proof:
ZABO = ZAFO = 90° (Angle in a semi-circle)

.. AB L OB and AF L OF (We know that
the line joining the centre of a circle to the
tangent is always perpendicular)

Hence AB and AF are the tangents from A to
the circle with centre O.

( yy‘q.ir‘:lliil:i

SECTION-A

B>y P

N
d

90°

Steps of construction

(i) Draw a circle of 3.5 cm radius with O as
centre.

(i) Take a point A on the circumference
of the circle and join OA. Draw a
perpendicular to OA at point A.

Draw a radius OB, making an angle of
90° with OA.

(iii)

(iv) Draw a perpendicular to OB at point B.
Let both the perpendicular intersect at
point P.

(v) Join OP.

PA and PB are the required tangents, which
make an angle of 45° with OP.

A

D

TI

\/

Steps of construction
(i) Draw a circle of radius 4 cm.

(i) Take a point P outside the circle and
draw a secant PAB, intersecting the circle

atA and B.
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(iii)
(iv)
(v)

(vi)

Produce AP to C such that AP = CP.
Draw a semi-circle with CB as diameter.

Draw PD and CB intersecting the
semicircle at D.

With P as centre and PD as radius draw

arcs to intersect the given circle at T and
T

(vii) Join PT and PT'.Then PT and PT' are the
required tangents.

Steps of construction:

(i)

Draw a circle with centre O and radius
6 cm.

Draw a radius OA of this circle and
produce it to B.

Construct an angle ZAOP equal to the
complement of 30° i.e. equal to 60°
[.. ZOPQ =90°]

Draw perpendicular to OP at P which
intersects OA produced at Q.

PQ is the required tangent such that
Z0QP = 30°.

Draw circle of radius 4.5 cm with centre
O.
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(ii)

(iii)

(iv)

Take any points A on the circle. Join OA.
Mark another point B on the circle such
that ZAOB = 135°, supplementary to
the angle between the tangents.

Since the angle between the tangents to
be constructed is 45°.

.. ZAOB = 180° — 45° = 135°

Construct angles of 90° at A and B extend
the lines so as to intersect at point P.

Thus AP and BP are the required tangents
to the circle.

/N

N

Steps of construction

(i)

(ii)

(iii)

(iv)
(v)

(vi)

(vii)

Taking point O as a centre draw a circle
of radius 4 cm.

Now taking O as centre draw a
concentric circle of radius 6 cm.

Taking any point P on the outer circle
join OP.

Draw a perpendicular bisector of OP.

Name the intersection of bisector and
OPas O'.

Now, draw a circle taking O' as centre
and O|IP as radius.

Name the intersection point of two
circles as R and Q.

(viii) Join PR and PQ.These are the required

tangents.




4 cm

\/
(@]

v~ )
A

(i)
(i)

(iii)

(iv)
v)

(vi)

(vii)

8 cm

\J
Steps of construction
BC = 8 cm is drawn.

Perpendicular bisector of BC is drawn
and it intersects BC at M.

At a distance of 4 cm a point A is marked
on perpendicular bisector of BC.

AB and AC are joined to form AABC.

Ray BX is drawn making an acute angle
with BC apposite to vertex A.

4 points B, B,, B, and B, are marked on
BX.

B, is joined with C to form B,C.

(viii) B,C' is drawn parallet to B,C and C'A' is

drawn parallel to CA.Thus A'BC!' is the
required triangle formed.

A

AI

SECTION-B

7.

Steps of construction

()
(i
(iii)

(iv)
(v)

(vi)
(vii)

Draw a line segment BC = 8 cm.
At B, draw £ZXBC = 45°.

At C, draw ZYCB = 60°. Suppose BX
and CY intersect at A.

Thus, AABC is the required triangle.
Below BC, draw an acute angle ZZBC.
Along BZ, mark five points Z,2,72,Z,
and Z, such that BZ =27 =277 =
ZZ7Z, =727,

Join CZ..

From Z ,draw Z.C' || CZ, meeting BC at
c.

(viii) From C', draw A'C' || AC meeting AB in

Al

Here, AA'BC!' is the required triangle whose

sides are 3 of the corresponding sides of
AABC.
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4 cm

Steps of Construction
I. Constructaline AB =3 cm

2. Construct a ray BY which makes an acute
angle ZABY = 60°

3. With B as centre and 5 cm as radius,
construct an arc which cuts the point C
on BY

4. Construct a ray AZ which makes ZZAX
= 60° as BY || AZ and LYBX’ = LZAX’ =
60°

5. With A as centre and 5 cm as radius,
construct an arc which cuts the point D
on AZ

6. Join CD
So we get a parallelogram ABCD

8. Join BD which is the diagonal of
parallelogram ABCD

9. Construct a ray BX downwards which
makes an acute angle ZCBX

10. Now locate 4 points B, B, B, B, on BX
where BB, = BB, = BB, = BB,
I'l. Join B,C and from B,C construct a line

B,C’ || B,C which intersects the extended
line segment BC at C’

12. Construct C’'D’||CD which intersects the
extended line segment BD at D’. AD’BC’
is the required triangle whose sides are
4/3 of the corresponding sides of ADBC

I3. Construct a line segment D’A’||DA where
A’ lies on the extended side BA

ADDITIONAY py P HEMATICS - 10

14.

I5.

We see that A’'BC’D’ is a parallelogram
where A’'D’ = 6.5 cm, A’'B = 4 cm and
ZA’BD’ = 60°

Divide it into triangles A’'BD’ and BC'D’
by the diagonal BD’.

A
A
AI
N
3cm
c C'[4cm! B
B|
P 5
B °s
4
x‘/ B,

Steps of construction

()
(i

(iii)

(iv)

(v)

(vi)

(vii)

BC =4 cm is drawn.

At B, a ray making an angle of 90° with
BC is drawn.

With B is centre and radius equal to
4 cm, an arc is made on provision ray
intersecting it at point A.

AC is joined to form ABC.

Ray BX is drawn making acute angle with
BC opposite to vertex A.

5 points B, B,, ..., B at equal distance are

marked on BX.

B.C is joined and B,C' is made parallel to
B.C.

(viii) A'C' is joined together.

Thus,A'BC' is the required triangle.




Step of construction

(i) First of all we draw a line segment AB =
4.6 cm

(i) With A as centre draw an angle ZA =
60°.

(iii) With B as centre and radius = BC =
5.1 ¢cm, draw an arc, intersecting the arc
drawn in step | at C.

(iv) Joins BC to obtain AABC.

(v) Below AB, makes acute angle Z/BAX =
60°.

(vi) Along AX, mark off five points A ,A,A,,
A,and A, such that AA =A A, =AA, =
AA =AA..

(vii) Join A,B.

(viii) Since we have to construct a triangle

each of whose sides is (4/5)" of the
corresponding sides of AABC.

So, we take four parts out of five equal parts
on AX from point A, draw A B' || A.B, and
meeting AB at B'.

Step IX— From B' draw B'C' || BC and meeting
AC at C'.

Thus, AAB'C' is the required triangle, each of
whose sides is (4/5)" of the corresponding
sides of AABC.

Steps of construction

(i) Draw a line BC of 8 cm length.
(i) Draw BX perpendicular to BC.

(iii) Mark an arc at the distance of 6 cm on
BX. Mark it as A.

(iv) Join A and C.Thus AABC is the required
triangle.

(v) With B as the centre, draw an arc on AC.

(vi) Draw the bisector of this arc and join it
with B.Thus, BD is perpendicular to AC.

(vii) Now, draw the perpendicular bisector of
BD and CD.Take the point of intersection
as O.

(viii) With O as the centre and OB as the
radius, draw a circle passing through
points B, C and D.

(ix) Join A and O and bisect it. Let P be the
mid point of AO.

(x) Taking P as the centre and PO as its
radius. Draw a circle which will intersect
the circle at point B and G. Join A and G.

Here, AB and AG are the required tangents
to the circle from A.
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i JDY

(i) (b) LCBX is an acute angle as it is less than
90°.

(ii) (a) The points are marked at equal distance.

5
(iii) (d) AABC is 7 of AA'BC' is the point B,
should be joined to C so that AABC ~
AA'BC.
(iv) (d) B,C' should be parallel to B,C.

(v) (a) From the figure, it is obvious that A'C' is
parallel to AC.

i i)Y

Steps of construction

() () ZAPB+ ZPAO + /PBO + /BOA = 360°

(i) Draw the circle with centre O and radius [sum of all angles of quadrilateral is 360°]

3:5 em. Z/APB = 45°
(i) Joint P from centre to outside the circle. ZPAO = 90°
OP =6.2 cm. /PBO = 90°
(iii) Construct mid point of OP, M is the . ZBOA =360° — (45° + 90° + 90°) = 135°

mid point of OP. (i) (c) Only one tangent can be drawn from a

. . . . oint which lie on circle.
(iv) Draw a circle with centre M and radius P

OM intersects the given circle at X, and (iii) (d) Two tangents can be drawn from a point

X that lies outside the circle.
.

) Join PX and PX (iv) (c) No tangent can be drawn from a point
v) Join PX an -

inside the circle.

Thus, PX, and PX, are required two tangents (V) (c) PA=PB [Length of tangents from external
from point P. point are equal]




12 Areas Related to Circles

Multiple Choice Questions

4. (c) Perimeter of circle = 2 (perimeter  of

. (d) 2(m)(r)—r =37 square)
22 = 2nr = 2 (4x)
2x — -1) =37
r(2x 7 ) = r = 4x
_ 37x7 .
' T 44-7 = r= 2%
=7cm nZ
Ratio of areas = T
22 x*
Area =7x7x7 =n|6x2xL
- 2 n? x2
154 cm - 16:m
2. (b) 5. (d) Area of Section 5,
Area of Section5,
120 ,
——_ Tr
_ _360
150
— < Tr
360
=4:5

Area of circular path

ey o CWoRKSHEET -1

n (r* + h*>+ 2rh) —nr?

SECTION-A
= 7 (h? + 2rh) l. arc length = 3.5 cm
= wh (h + 2rh) 9 2nr =35
360
Ortr _ 3.5 .
3. (3) 2nr = 22 = 360 2 (i)
2 x 22 xr =22 Area of sector = 6 2
7 360
_22x7 _ 35
"7 a2 5
= 3.5ecm _ 35 .
== r (From (i)
Area=2x3.5x3.5 =£x5
7 2
= 38.5 cm? = 8.75 cm?




2.

Length ofarc = 9 2nr

|
|
0
3

Area of section = _9_ qr2
360

120 2l
360 17 XX

=462 cm?

Area of circle = Circumference of circle

= nr? = 2nr

= r =2

27r metres

Circumference

Distance covered 5m

_ Distance Covered

So, no. of revolutions

Circumference
5

2ntr

Let ro= 19 cm and r, = 9 cm.
Circumference of circle

= Sum of circumferences of the two circles

= 2nr = 2TtrI + 27tr2

= r =r'|+r'2

19+9

28 cm

Let r, = I2cm,r2 =5ecm

Area of circle = Sum of areas of the two cir-
cles

= nr? = Ttr|2 + Tcr22

::::::::

— r? =r tr,

= |22 + 5?2
=144 + 25
= 169
r=I13cm =13 cm
Diameter = 2r
= 26 cm
8. Circumference =582 cm
= 2ntr = 582
22
= 2 x 7 r =582
291x7
= r =
2x 11
_ 2037 )
= cm
22
area of circle = 7r?
a 2 2037 2037
"7 Y
= 36943.95 cm?
SECTION-B
9. Let r =8cm, r, =6cm

2
Area of circle = Sum of area of 2 circles

T2

= nrlz + nr22
2 =242
r r2+r,

=82 + 42
=64 + 36

100

r 10 cm
Circumference of circle
=2nr

=2x2xI0
7



10 minutes

0. Time

10 x 60
= 600 seconds

Speed 66 km/hr

66 'x1000°
3600
63
55

= ?m/s

Total distance covered = speed x time

L) x 600
3

11000 m

Distance covered in one revolution

=2nr
=2x 2 X ﬂ = %
7 100 35
Number of revolutions
_ 11000 x 3
- 88
= 4375

1. Circumference =22

= 2nr =22
= 2x2r=22
7
_22x7
= " T axn
7
"2
=35cm
area of quadrant =%nr2

L 3.5x3.5
3 X7 x35x3.

=9.625 cm?

2. Angle subtended in 60 minutes = 360°

Angle subtended in 10 minutes =
360x10

60
= 60°

A = — 2
rea 360 r

= ﬂ X 2 x l6x16
360 7
134.095 cm?

(2) area of sector OAPB = 2 X 22 X
(|0)2 360 7

550
= — cm?

7

I
area of sector AAOB = E x [0x 10

= 50 cm?

area of minor segment

=E_50
7

550 - 350

(b) Area of major segment
= area of circle — area of minor segment
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_ , 200
 (10) =
= 22 x |00 — 200
7 7
2000 200
7 7
2000
7
285.7 cm?

4. Area cleaned at each sweep of the blades
_ 0

~ 360

115 22

360% 7

6.27 cm?

2

x2.5x2.5

Total area cleaned = 2 x 6.27

= 12.54 cm?
I5. Area of each semi circle

|

N | —
X
\||B
X

/ -
N|-b-

~

|
I
X
|
X
N
X
N

I x7
=77 cm?
Area of square = (14)?

196 cm?

area of shaded region
= area of square — 2x area of semi circle
196 —2 (77)
196 — 154

42 cm?

A

175

r = — 875cm
2
width of path =3.5cm
= R =875+35
= 1225 cm

area of path =1 (R*—r?)

22
- [ (12.25)* - (8.75)*]

22
- [ 150.0625 —76.5625 ]

=231 cm?

SECTION-C

7.  Cost of fencing at the rate of I 24 per me-
tre

=3 5280

= Perimeter of circular field x 24 = 5280

= Perimeter of circular field = %
=220 m
= 21r =220
= 2 x % x r =220
220 x 7
= r ~2x22
=35m
Area of field = nr?
= 2 35x 35
=5 x 35 x
= 3850 m?

Cost of ploughing the field = 0.5 x 3850
=3 1925

18. ZQPR =90° (Anglein a semi-circle is right
angle.)

In AQPR,
Qr?2 =PR? + PQ?* (Pythagoras theorem)




72 + (24)?

Area of sector OAB = N mr?
= 49 + 576 360
0
= = — mrr
= 625 360
QR = 25cm =79r
radius (r) = 5 = EY cm = 4503 cm?
So, area of semi-circle
-lnﬂ 20 f OBD—ﬂ 7)?
2 . area of sector =360 " (7)
L m,Bn LI
2 7 X 5%5 area of sector OAC = 360 © (14)
= 245.536 cm? .. area of shaded region
area of AQPR = — x PR x QP = Lo
360
_ T
=g X x4 =5 (196-49)
- 2
84 cm ) l 2 4
So, area of shaded region =245.536 — 84 “9 X 7
=161.536 cm? =51.33 cm?
19. 21. Area of each quadrant
_ I 2
. =4 ()
_T
A T4
area of circle of diameter 2 cm
r =57cm
=n (I)?
Perimeter of sector of circle =27.2 cm
=1 cm?

OA + OB + length of arc AB = 27.2
So, area of shaded region

5.7 + 5.7 + length of AB = 27.2 = Area of square

length of AB =27.2 —57 —5.7 = 15.8 _
cm _4(ZJ -7
0 _ =4 _ —
-~ — 2 =158 n-m
360
8 15.8 = l6-2m
— 7r = —
360 2 = 16-22 42
=79 cm 7
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= 16— —
7
_ 68 X
—7cm
= 9.7l cm?

I
22.  Area of quadrant OAB = 3 (21)?

_ 44)

= — 1 cm?
4

|
Area of quadrant ODC = i (14)?
196

= —— T cm

4
Area of shaded region

441 196
4 " 4
245
-2,

245 22
M

4 7
=192.5 cm?

23.  Angle subtended by minute hand

in 60 minutes = 360°

1 minut _360°

in | minute —60
= 6°

in 5 minutes =5x6
=30°

So, area swept by minutes hand

in 5 minutes = o 7 (14
in 5 minutes —360n()

T 19
2 =

196 22
= — x —

12 7
51.3 cm?

2

0
24. (a) length of arc = 360 2mr
60 22
= 360 X 2 x > x 21
=22 cm
(b) area of sector = Sk X 22 x (21)?
OTSeCtor = 360 * 7
=231 cm?
SECTION-D
25.
All0m B
60 m

106 m

(a) Distance around the track along its inner
edge = AB + CD + 2 (semi-perimeter of
inner circles ends)

22
106 + 106 +2 (7><30J

g s 1320

- 7

1484 +1320

- 7

_ 2804

7

=400.57 cm

(b)

P Q
A B
D C

S R




Area of track So, area of sector OAPB

= area of rectangle PQRS _ 9% 22 (28\/5)2
— area of rectangle ABCD 360 7
I 22
+ 2 [ Area of semi-circle with radius 40 cm = Z X 7 x 784 x 2
1
= 2
[ area of semicircle with radius 30 cm ] 1232 m
= (106 x 80) — (106 x 60) Also, area of AOAB
I
i o _
+2 | ~(40)*- —~(30)? = — x OA x OB
[2 (40)?- . (30) } .
= 8480 — 6360 + mt (1600 — 900) =%X28\/5x28\/5
= 22 =784 m?

8480 — 6360 + 2 x 700

So, area of shaded part

8480 — 6360 + 2200

- 4320 =2 [1232-784]
=896 m?
26. o Also, area of square lawn + area of flower
bets
90° =896 + 3136
= 4032 m?

27.  Area of square = 82

= 64 cm?

area of | quadrant

ABCD is a square l

=37 (1.4)*
AC and BD bisect each other and are equal
AO = OC =DO =BO b 2z 14 14
4 7 10 10
In AAOB,
AB? = OA? + OB = [.54 cm
(56)> = OA*> + OA> [.. OA = OB] .. Area of the shaded portion of the square
3136 = 20A2 = Area of square — area of circle —
2 (area of a quadrant)
1568 = OA?
= 64 —-55.44 -2 (1.54)
OA = /1568 = 8.56 - 3.08
=28 \/E m = 548 cm?
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28.

29.

Area of square OABC = (21)?

Area of square ABCD = (14)2

=4l cm? = 196 cm?
C B
Area of square PQRS = 42
=16 cm?
2]l cm
Area of 4 semi-circles with radius 2 cm
=4 12 2x2
®) 2l cm A 2] 7 XA
In AOAB, right angled at A 176
=— cm
OB? = OA? + AB? 7
= 1) + 21y So, area of shaded part
= 441 + 441 = 882 cm? =|96_(|6+@J
7
. OB=212 76
So, area of quadrant OPBQ with OB as = 196-16-—=
radius 176
9 22 =180 - —=
7
=360 X 7 X (21 \/5)2
7 12604176
I 22 = —
= 2 X7 X 441 x 2 7
1084
=693 cm? =27
7
". area of shaded part = 154.85 cm?
= area of quadrant OPBQ
30. Areaofcircle =nr?
— area of square OABC
=n (7)?
=693 —441
=491 cm?
=252 cm?
_ 49x22 X
i cm
A B = 154 cm?
Area of sector
P
2 0o
y “30 77 * T
3 2 cm 3| 154
cm cm = — cm?
S <4 cm—> R 6
7 .
=3 cm
De—14cmn—>C = 25.67 cm?

::::::




\/5 .. area of circle = ntr?
Area of AABC = e (14)?

- =2 2By

= "x 196 ’
4 22 1
= 84.87 cm? -7 X
So, area of shaded part =37.71 cm?
= Area of circle + Area of triangle So, area of shaded part
— 2 Area of sector = area of AABC

154 + 84.87 — 2 (25.67)
154 + 84.87 — 51.34

— area of circle

=36 V3 -37.71
= 187.53 cm? \/_
31. = 62.352 - 37.71
= 24.642 cm?

32.  Area of square OABC
=72

= 49 cm?

Area of sector OAPC

AP 1 BC, BQLAC and CR_LAB 90 22
=_—— x—Z x7 x7
[ As tangent is perpendicular to radius through 360 7
point of contact.] _ 154
= cm
N 4
Area of AABC = 73 (side)? = 385 cm?
So, area of shaded region
= V3 12)2
=5 (12 = 49 -385
=3 (36) = 10.5 cm?
= 36 \/§ cm? ( "w'i"illii‘i
Also, area of AABC
= area of AAOC + area of ABOC SECTION-A
+ area of AAOB
\/7 | | | . Area of section = 360 nr?
= — + — —
36 /3 > (12) r 5 (I2)r2 (12) r
36 \/5 = 6r+ 6r + br 2. Perimeter of circle = Perimeter of square
(radius =) (side = x)
3643
I8 =r = 2nr = 4x
r =2 \/5 cm = nr = 2x (i)




area of circle mr?
o ——————— = —
area of square x?
2
2x
TE -
_ ( T l
= -
m 4x* |
R x ;
_ 4
T
22 '
3 A f sector = ﬂ 2 10 x 10
. rea of sector 360 X ; X X
= 52.38 cm?
4. A B
X
D X C
Circumference of circle = 100
21tr = 100
2 x 2 xr = 100
_100x7
: T 2x22
_17s
=1 cm
=2r
. 350
= Diameter = — cm

I
In ABCD,

BD? = BC? + CD?
2
E =X2+X2
T
350 )
2x? =—
T
i | (350
X == | —
2 | 11

350
f— X _||\/E

350

15.554
22.50 cm?

Area of circle =220

= nr? =220
220
= r =4\
T

= Diameter =2r

=2 E cm
T
A B
X
D X C

In AABC,
BD? = BC? + CD?

2
[2 /@] ~ e
T

4 (Ej = 2x?
T

880
m(2)

x> =

440
T

So, area of square = x?

440
T

440
— x7
o

140 cm?




r =025 m

Distance covered in one revolution

=2nr
=2x 22 4025 8
7
So, number of revolutions
_ 1 1x1000x7
© 2x22x0.25
= 7000 9.
A\
R Q
- \
0B+ P 1C
3
Area of AABC = ”y (side)?
= ﬁ X 42 x 42
4
= 441 3 cm?
Also, AP 1 BC, BQ 1. ACand CR L AB
[As tangent is perpendicular to radius
through point of contact.]
So,
area of AABC = area of ABOC
+ area of AAOC
+ area of AAOB
[ [ | 10
= 44|\/_=—x42xr+—x42xr+— .

xX42 xr 2 2 2

— 441 \3 =63 recm?

_ 4413

63
=7\/§ cm

So, areaofcircle =

|
a
=

I

IS
X
~
vy
X
~
vy

=462 cm?
Area of sector
= & X 2 X2x2
360 7
= 2 cm?
7
r
5n
arc length = 5ncm
i 2nr =5
360
27
360 =3
ro =900 ()
Also, area of sector = 20n
i nr? = 20n
360
A
360 -
ro? = 7200 (i)
From (i) and (ii), we get
e 200~ 7200
r
900r = 7200
r =8cm

(/)
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According to question,

nr’* — mr, = Z mr?
[
= 7r? - Z nr? = 1tr32
= % mr? = Ttr32
= i rz = r32
4
, .3
= r =5
V3
= (20)
=103
SECTION-B

(Y Y
A

14 cm

Area of rectangle = 14x7

=98 m?

7 2

Area of circle =n [Ej
2 #
"7 %7

7

So, area of remaining portion
= Area of rectangle

— 2 (area of circle)

= 98-2 Z
N 2
= 98 -77
= 2| cm?

2. R-r = (i)
nR? — qr? =286
Ry 2 o 286X7
7 22
=9]

= (R-r)(R+r) =9I
= 7 R+r) =9I
= R+r =13 (i)

On solving (i) and (ii), we get

R-r=7
R+r=I3
2r =20
r=10cm
R =13-r
=13-10
=3 cm
So, sum of radii = R+ r
=10+3
=13 cm
13.
D C
28 cm
A 40 cm B

I
Area of semi-circle = E mr?
l |4 2
> (14)
I 22

=EX7X|96

308 cm?
Area of rectangle ABCD
=AB x BC
=40 x 28
= 1120 cm?




So, area of remaining paper So, Total perimeter

= 1120 - 308 =44 +2(22) +AB
=812 cm? = 44 + 44 + 28
14.  Perimeter of the top of the table =116 cm

7.  Area of shaded region = Area of trapezium
— Area of quadrant

oA + 0B + 222 om 4
360 2

= I
42+42+ 63n Area of trapezium = 5 (AD + BC) x AB =
= 84 + 63n
= 84+ 198 245
(AD + BC)AB =49 = 14 (AB)
= 84+ 198
=49 =AB=35cm
= 282 cm |
Area of quadrant = 1 nr?
I5.  Circumference of circle =2nr

_ | 22
» =2x2—72xr = Zx7x(3.5)(3.5)

I 1x3.5
= =9.625 cm?
LT 4 cm
2x22 .". Area of shaded region = 24.5 — 9.625
=7 cm
| = 14.875 cm?
So, area of quadrant = — mr?
4 8.  Area of quadrant OACB
I 22
= — y =Z2 I 22
4 X 7 x 72 = " X Ea x7x7
= 38.5 cm? = 385 cm?
I
l6. Perimeter of semi-circle with OA as radius area of AAOD = 7 x7 x4
=1 (14) = 14 cm?
22 . area of shaded part = 38.5 — 14
-7 X 14 =24.5 cm?
=44 cm o
Perimeter of semi-circle with OA as 19. Length ofarc = 360 2nr
diameter
85 = L X 2 X 2x r
=7 (7) ' 360 7
-2 0 : ;= 85x360x7
7 . 30x2x22
=22 cm =16.23 cm
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20.  Cost of fencing | metre

Circular field =3 12

Total cost of fencing a circular field =3 2640

Circumference of circular field

2640
12
=220 m

= 27r =220

2x¥xr =220

_ 220x7
T o2x22
=35m

Area of circular field = % (35)?

= 3850 m?
". cost of ploughing the field
= 3850 x 2
= X 7700
SECTION-C
21.
A_ B
M1
D C

Area of square ABCD =(10)?
= |00 cm?
Area of semi-circle with AD as diameter

L2
2X7XX

275
—— cm

7

2

So, sum of area of part | and Il
= area of square ABCD

— 2 (area of semi-circle)

=100 -2 [E]
7

=100 - 220
7

_150

—_7 cm

Also, sum of areas of part llland IV = K2 cm?
So, area of shaded part

= area of square ABCD

— Sum of areas of part | and Il

— Sum of areas of part Ill and IV

=|00_@_@
7 7
=|oo_m
7
_ 400
7
=57.14 cm?

22. In AQPR,

ZQPR = 90° (Angle in a semi circle is a
right angle.)

QR? =PQ? + PR* (Pythagoras theorem)

= (12)> + 52
=144 + 25
=169

= QR = 13cm

area of semi-circle with QR as diameter

| 22 (13

EX7_XfE]

22 169
— x —

14 4




_ 1859 5
8 cm
I
area of AQPR = E x PR x PQ
—l 5x 12
=5 X5X
=30 cm?

. area of shaded part

1859 - 840
28
1019
28
=36.4 cm?

2

cm

23. Area of semi-circle PBQ

1
|
3

=39.29 cm?
As OP = OQ = PQ = I0cm
= APOQ is an equilateral triangle

= /POQ = 60°

3
Also, area of APOQ = 4 (side)?
]
4
= 25\/5 cm?

(10)*

=43.3 cm?

area of sector POQA
60 22

—x— x10x 10

" 360 X7
=52.38 cm?

So, area of part PMQA
= area of sector POQA
— area of APOQ
=52.38 —433
= 9.08 cm?

area of shaded part
= area of semi-circle

— area of part PMQA

39.29 —9.08

30.21 cm?
24.  Area of sector (with radius 14 cm)

=ﬂx2x 14x 14
360 7

area of sector (with radius 28 cm)

ﬂx2 x 28 x 28
360 7

I
= — (784-19
5 (78 6)

Il
= — (588
2I( )
=308 cm?

25. Let AO=0B=x
= AB = 2x

Perimeter of semi-circle (with AO as diameter)

I
EXZX%"

I Ix
= — cm

7
Perimeter of semi-circle (with AB as diameter)

N | %

= 2><2x
7

2
2x

I
x
X
7

cam
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Given : Perimeter of figure =40 cm

IIx 22x

—t — + =
= . . OB 40 cm
= &+ =40
= H0x =40
7
= X =7 cm

Area of semi-circle (with AO as diameter)

L (1)
2 7 |2
|

II)
7 " 4
77

= — cm?

4
Area of semi-circle (with AB as diameter)

[
=E x% x7x7

=77 cm?
So, area of shaded region

E+77
4

77 +308
4
308

= — cm?

4
= 96.25 cm?

26.

As all the vertices of a rhombus lie on a circle

it must be a square

square

27.

=

=

both the diagonals must be equal

area of circle = 1256 cm?

3.14r2 = 1256
3.14
= 400
r =20 cm
Diameter of circle = 2r
=40 cm

Diameter must be same as diagonal of the

Diagonal of square =40 cm

So, area of rhombus

I
) x 40 x 40

=800 cm?

Radius of long hand = 60 cm

Distance travelled by long hand in | round
=2n (6)
= 12n

Number of rounds made by long hand

In 24 hours =24

So, Total distance travelled by long hand in
24 hours =24x |2

= 288n

Radius of short hand =4 cm

Distance travelled by short hand in | round
=2m (4)
=8n

Number of rounds made by short hand

In 24 hours =2
So, Total distance travelled by short hand in
24 hours =8mx2

= lén



So, Sum of distances =228n + |61
= 304n
=304 x 3.14
= 954.56 cm

28.  Area of trapozium

(Sum of parallel sides) x Distance

!
2 between the parallel sides

(AB + DC) x 14

N[— N[—

== (18+32)x 14
= 350 cm?
I
area of a quadrant = 27 (7)?

—4X7X

154

= — cm?

4
So, area of shaded region
= area of trapezium

— 4 (area of a quadrant)

=350 4| 2%
- 4

=350 — 154
= 196 cm?

29.

O 5\/Ecm
0
P P s

Draw OPLAB

In AOPA and AOPB

OA = OB (radii of same circle)
OP = OP (common)

ZOPA = ZOPB =90° (By construction)

- AOPA = AOPB  (RHS)

AP =BP (CPCT)

AB = 2AP
A= o
= 2 =JCam
In AOPA,
OA* = OP*+AP?

(5V2)F =OP+52
5025 = OP?
25  =OP

. OA? =5cm

So, area of AOAB = =~ ABx OP

=< 10x5

=25 cm?

In AAOP,

vijun O|:«>
S|

tan O

0 = 45°
So, ZAOB =2 (45°)
= 90°

*. area of sector AOBC

90 22
= ——x— x 25x2
360 X 7 x 25 x

= — cm?

7

So, area of shaded part
= area of sectior AOBC
—area of AAOB
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_ 275 25
7

275- 175

1
|

0

BN

Area of square ABCD =72
=49 cm?
Area of quadrant ABPD

90
=360 * )

= 49
T “9)

® 0
4 X7
77

= — cm?

2
= 38.5 cm?

So, area of part I
=49 -385
=10.5 cm?

Similarly, area of part| = 10.5 cm?

Area of the shaded region

= area of square ABCD
—area of | —area of |1
=49-105-105
=49 -2|

=28 cm?

A B

SECTION-D

31.

32.

C

NE]
e
1732
> ©®

Area of AABC (side)?

=27.712 cm?
area of sector |

£ x 3.142 x 42
360

£ x 3.142 x 16
360

= 8.38 cm?

So, area of shaded part

= Area of AABC

— 3 (area of sector |)
27.712 -3 (8.38)
27.712 —25.14
2.572 cm?

14 cm

28 cm

Area of ractangle piece =28 x 14

=392 cm?

areaofpart | = - x — x7?




I
- _ -~ 2
area of part |l > X x (14)

308 cm?

So, area of shaded region

area of rectangular piece — area of part
| +areaof partll

392 -77 + 308 =623 cm?

33 —20m ——;

/

6m

Area of the grassy lawn in which the calf
can graze initially

|
X

|
X
o
X
o

28.286 m?

Area of grassy lawn in which the calf can
graze if the length of rope is increased
by 5.5 m

ﬂx%x 5% 115

360
103911 m?

Increase in the area of the grassy lawn in
which the calf can graze

= 109911 —28.286
=75.625 cm?

34.  Area of square = (28)*
=784 cm?
Area of part of circle inside square

= Area of sector

90 22
= 360X7X 14x 14

54 cm?

35.

Area of circle with center O!

=2x|4x|4
7

=616 cm?

So, area of shaded part

Area of square — 2 (area of sector) +
(area of circle)

784 — 2 (154) +2 (616)

784 — 308 + 1232

1708 cm?

A
In ABAC
(BC)*

(AB)? + (AC)?

(14)* + (14)* =392
BC _ 142

Area of semicircle with BC as diameter

2 2
I 14 14
=—7 —2 —V2 = 2
> > > 154 cm

Area of ABAC =

Area of quadrant ACDB
= 154 cm?

Area of region | = area of quadrant area of
= |54 -98 =56 cm?

Area of shaded region = Area of semicircle —
Area of region |

= |54 -56 =98 cm?
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36.
To find : area of shaded region
area of part |
R
360 <7 °
— u 2 2
=g @ Cm
area of square ABCD
(with side a +a =2acm)
= (22)°
= 4a? cm?
So, area of shaded region
= area of square
4o — 4| Lt
: 14
=4a% — Eaz = Ea2
7 7
37. A B
X
D X C
Circumference of circle = 650 m
= 2nr = 650
N 2;x.%§ - = 650
ESQ 325 > 7
= RETTR
2275
T "

Diameter = 2 (radius)

2275
=———m
T
In ABCD,
BC2+ CD? = BD?
2275\
X2+X2 - _
T
2275\
2% = | ==
T
_ i _ 1 (2275
x 2 | 11

Area of square ABCD = x?

_ (2275}
2"
= 21386.88 m

38. (a) Area of square ABCD = (22)?

= 484 cm?
484
". area of central part = 5 cm?
, o8
= nr =3
2, _ 484
= L
4847 7
2 = —_—
= r 5 X 5y
_ 154
5
= r =5.55cm

Circumference of the central part

=2nr2=2x¥x 5.55

= 34.88 cm




(b) EF = 2 (Circumference of circle)
I
=7 (34.88)
=8.72 cm
E H
@)
F
G
BF = AE
=AO - OE
=AO -5.55

1142 - 5.55

15.554 — 5.55 = 10.004 cm

[In AAOB, ~AOB =90" |
. AB2 = AO? + OB’
(22) = AO? +BO?

| = A0 =BO =12 cm |

So, Perimeter of part ABEF
=22+ 10.004 + 10.004 + 8.72
= 50.728 cm?

39. Area of rectangle ABCD =20 x AD
In AADE, ZAED = 90°,
AE? + DE* =AD?
92+ 122 =AD?
8l + 144 =AD?

225 =AD
AD = |5ecm
I
So, area of n AADE = E X 9x 12
= 54 cm?

40.

Also, area of rectangle = 20 x |5

=300 cm?

I 22 (I5Y

So, area of semicircle = — x — x| —

7 |2
(- BC=AD = I5 cm)

I
I
X

= cm?
Area of shaded region

= 246 + 203
28

9363

28

334.393 cm?

Area of semicircle (with diameter CD)

- l 2 72

=5 XX
=77 cm?

area of rectangle ABCD
=AB x BC
=14x7

= 98 cm?

area of semi-circle (with diameter BC)

= 19.25 cm?

Similarly, area of semicircle (with

diameterAD)

= Area of rectangle ABCD
— area of semicircle (with diameter CD)

+ area of semicircle (with diameter BC)
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+ area of semicircle (with diameter AD)
=98 -77 +19.25+ 19.25
=59.5cm?

3
(i) (a) Radius of semicircle a = 5 cm
3
Radius of semicircle band c = E cm
3 2
ﬂ P
2
Area of semicircle A = 7
9
TX—
_ 4
2
_ I
= g cm
9
Area of semicircle Band C = ?cm2
97 97 7% 27w
Total area = —+—+—=——cm?
8 8 8 8

(i) (b) Radius of semicircle E = Daimeter of circle
D

Daimeter of semicircle E = Daimeter of
semicircle A +
Daimeter of
semicircle B +
Daimeter of
semicircle C

=3cm+3cm+ 3

cm
=9cm
9
Radius of semicircle E = E cm
. . 9
Daimeter of circle D = E cm

(iii) (b) Radius of semicircle E

(iv)

Radius of circle D

Area of circle D

Area of semicircle E

(d) Area of shaded region = Areaofsemicircle
E — (Area of
circle D + Area
of semicircles A

Area of semicircle A = Area of semicircle

9
= —cm
4
= n h?
9 2
= T —
4
= —7x cm?
9
= —cm
2
r2
= 7—
9
7
- 2
5 cm
8l
7[7
=5
—_ ﬂﬂ' 2
= 3 cm

Area of shaded region

cm

and C)
c o R
= —cm
8
8l 8l 187
—n—| —T+—
8 16 8
162 17
—T-—7
16 16
&ﬂ' 2
3 cm

|



(v) (b) Area of circle D

Area of semicircle E

Hence area of circle D
of semicircle E.

A ih)Y

Area of sector =

(i) (b)

For sector OCD, 0

Area

(i) (c) Area of blue region

8l
_ﬂ'cmZ

16

8l
—Zcm
8

is 2 times the area

(iii) (a) AsAOB is an equilateral triangle .". area of

AAOB is ﬁaz
4

Where "2’ is the side of triangle AOB

3

Area of AAOB = T><(|o)2
= 25\/§ cm?
Area of sector OCD = 61 cm?

Area of red region = Area of AAOB —
Area of sector
OoCD

= (25\/5— 671')cm2

(iv) (a) Area of minor sector OCD (Yellow
region) = 61 cm?

Area of major sector OCD (Blue region)
= 30n cm?

.. Area of major sector OCD is 5 times
the area of minor sector.

(v) (a) Total area of red + yellow region is the
area of AAOB i.e. 25+/3 cm?



13 Surface Areas and Volumes

Multiple Choice Questions

. N I
I. (@) Volume of piece of iron = (49 x 33 x 24) cm? (18)2 (32) = 3 (r)? x 24
4 4
Volume of sphere = 3 nr} (r) = 324><}2/ X/B(
AT Q; 2 A
2 — 2
Volume of iron = Volume of sphere (ry)* = (18>2)
4 r, =36 cm
49 x33x24 = 3 nr}
Y 4. (@) C.S.A of cylinder = 264 m?
- 1 £ 3
49x33x24 3 % 7 X mr Volume of cylinder = 924 m?
3 43
P o= Ix33 x4 XIxT C.S.A of cylinder 264
X2 Volume of cylinder 924
2
2WEEH 264
r =926l S = —
,"2(}{ 924
r o= 39261 2 264
r =21 cm r 924
_2x924
2. () ATQ; "7 264
Volume of cone = Volume of cylinder r=7cm (i)
| We know;
Eﬁ//h' - /{/hZ C.S.A of cylinder = 264 cm?
= 2
—h, = h, 2 trh = 264 cm
| 2 x 2 x7xh =264
_hl =5 7 24
3 L 264X 7 )
= = ———> =6m
h, = 15cm 2><,2’2/><7/
2
3. ) ATQ, 2r  2Xx7

Ratio of Diameter to height =

Volume of cylinder = Volume of cone 6

I
/l'/qzhl = E/r/rzzhz =
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5. (@) In the right circle cone, the cross section

made by a plane parallel to its base is a circle.

( "‘.I.Ir‘llliini

SECTION-A

ATQ;
Radius of cylinder

Diameter of sphere

Surface area of cube

Surface area of sphere

ATQ;

Surface area of cube

6a?

3a?

Q=

Volume of sphere

= Volume of cube -

Volume of sphere

Radius of sphere

2nr

2r

6a?

47r

Surface area of sphere

4mr?

Q

4 r’
e (5
N
e

w| N
|

—}\/Eﬂ\/;

Volume of cube

+
XTC
_ e
"

3.

n x Volume of cones

nx%/{rzh

Volume of sphere

1

4 x (10.5) = nx(3.5%(3)
4x(10.5)°
n= —(3.5)2 <3 = 126 cones

Volume of sphere = Volume of cone

A 4 %/{rf R)

- r.|2 (R)

R -

B 2r\/;
r,= \/E

h
Volume of frustum = %[R,Z +R+ RIRJ
Rl = ? = m
— 4 —
R2 = E = 2 m
h=6m
TX6
Volume of frustum = 3 [52 +2% + (5)(2)]
= 2m [39]
= 245 m?

Total surface area of canvas

= Sum of curved surface area and curved
surface area of cylinder

C.S.A of cone

rl
() (105) (40)
42007t m?

C.S.A of cylinder = 2nrh

(2) (m) (105) (4)
840 © m?



Total surface area of canvas = 4200 & + 840 &t

Time = 30 minutes = 7 hr =0.5 hr.
= 5040 n 2
~ Area irrigated by 0.08 m
= 5040 x —= = 12 x 30 x 10,000 x 0.5
= 720x 22 A x0.08 = 1,800,000
= 15840 m? 1,800,000
A= 008
7. Surface area of hemisphere = Surface area of A = 22,500,000 m2
cone
3nr? = qrl + 7r? 10
-
2/[/,.1 = /{/I r _l_
2r= Jrrehr [1=Jrr+h? ] hH
Squaring b/s :- ‘
4r> = r>+h? - =
3r* = h Given,
L= Vol fair = 41 B
h NE olume of air = T
2r=H (i)

8. Volume of hemisphere
Total height of the building
= Surface area of hemisphere
= Height of cylinder

LV RN
Eﬁ/r - 3/{r Total height of the building
%r -3 = Height of hemisphere
9 H=h+r (i)
) From (i) and (ii) :
2r=9
' o 2r=h+r
Diameter of hemisphere= 9 cm. h= o
SECTION-B Volume of building =Volume of cylinder
) +Volume of hemisphere
9. Width of canal = 30 m
Depth of canal = 2 m % = nr2h + % 3

Flow velocity = 10 km/hr = 10,000 m/hr

Il
a
=

N
—
=y

+
-

—_

Standing water required =8 cm =0.8 m
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5 I3. Total area without dimples = ntr? x n
= nr? [ Er]

22
= (0.2 150

880 _ - 5
— = — — 2
Total area of without dimples = 4nr?
,_ B80xAxT 2 (1)
= 32px5x22 8 =g4x 22 |2
7 2
h=2m = 52.83 cm?
H=h+r Area where there are no dimples
= (52.83 - 18.857) cm?
H=2+2
= 33.714 cm?
H=4m Surface area exposed to surroundings
= (33.973 + 37.714) cm?
I'l. Let radius cone Y =r = 71.687 cm?

So, radius of cone X =3r
4. Volume of resulting spheres

Let volume of cone Y =V
=Volume of three spheres

So, volume of cone X = 2V
4 4

- nr? S it —onr}+ oo}

Let height of cone X be h and 3 3 3 3
4
%(rﬁ + r.23 + r.33)

height of cone Y be h, %ra

2 r: = (6>+8+10%
Volume of cone X ZJV ﬁ/ (3r)"(h)
= r* = (216 + 512 + 1000)
Volume of coneY 5
A1) (h,) P = 1728
2)/  9h r=12cm
)/ h, I5. Let the height of platform be 'h' metres.
ﬁ — 2 Volume of mud dug out from the well
9
2 =Volume of platform
12. Ixb = x 770 = 22 x 14 x h
bxh=1y 70
hxl=z h= x4
(Ixb)yx(bxhyx(hxl)=xyz h=25m
(Ibh)* = xyz
16. 2R = 18 cm
Ibh= 4Xyz 2
. 2x — xR = 18cm
Volume of cuboid = /XYy Z 7
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17.

18.

R = 8X7 = J12)2+(4.5)
2x22
9 = /144 +20.25
= —cm
o = 6 = ,/164.25
6 = 12.8] cm
T
.3 SECTION-C
Given: | = fcm 19. Capacity of drinking glass

Curved surface area of frustum

= nt(R+r)l
=x 2.3 @
T T

=%%(4)

= 48 cm?

Given, 20.

97280 km?
I0cm =0.00010 km

Area of valley

Rainfall

Volume of rainwater
= Area of valley x Rainfall

= 97280 x 0.00010 km?

=0.97280 km?3
0.97280
Volumein | day = 14 =0.7 km?
Volume of ariver =1 xb x h
1072 75 3 km?
= X X m
( 1000 IOOO)
=0.2412 km? 21.

Volume of 3 rivers = 3 x 0.2412

=0.7236 km?
h of cone = 12 cm (Given)
r of cone = 4.5 cm

Vh? + r?

slant height (1)

ADDITIONAY py s P HEMATICS - 10

Enh (r2+r2+rr)

%n(l4) 22+ 12+2x 1)

2
x 14 (7)

I
w ==

377

308
T = 102.6 cm?

6cm

Radius of sphere = ™z 3cm
2cm

Radius of wire = . | cm

Volume of sphere =Volume of cylinder (wire)

;/{ﬁ /1'/r2h

2 o=y
3
4%x9=~h
h = 36cm
length of wire= 36 cm
Height of cone = 9 cm
) 24
Radius of cone = 7 =12 cm
I
Volume of cone = 3 ntirzh
I
= 37 (127 )
= 432 ntcm?




22.

Height of cylinder = 110 cm

Radius of cylinder = 12 cm
Volume of cylinder= nr*h
= n (12)>(110)
= 15840 © cm?

Volume of irom pole =432 © + 15840 &t
= 16272 n

51120 cm?

408960 g

Mass of pole

Let R, H and L be the radius, height and slant
height of the larger cone. Let r, h and | be the
radius, height and slant height of smaller cone.

Consider AADC and AAEF

r_h 1 -
R 0 . (i)
C.S.A. of smaller cone = 7rl
C.S.A. of larger cone = nRL
RL I 8
—Trl = —
T
= 1 RL = mrl
5 nRL = 7r
- £ X B = 9
roor
H H
—x—=9 From (i
PRl [ 0)
ﬂ =3
h

23.

24.

25.

H-h _ 3h-h _H
- h h
Required ratio = h:(H - h)
=1:2

Volume of sphere = Volume of cylinder

4
E;{rj = fr*h  (r,=42cm)
(r.=6cm)
4
3 (4.2)*= (6)*h
3
4.2
i X ( 2) - h
P(e)
2.744cm = h
Radius of cylinder = 6 cm (Given)

Height of cylinder = 15 cm
Radius of cone and hemisphere = 3 cm
(Given)
Height of cone = 12 cm
ATQ.;

Volume of cylinder =Volume of cone + volume
of hemisphere

/l'/r;h (%/%rczh+§/{rh3) X n

I 2
(6)2 x 15 = (EX(3)2X|2+ 3(3)3j X n
540 = 36 + 18) x n
540 _
——— =n
54
n = |0 cones.

Diameter of copper wire = 3 mm or 0.3 cm

Number of rounds of copper wire around
cylinder

_ Height of cylinder 12

= 40 rounds

"~ Diameter of wire 0.3
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Wire required in round

= 2nr (Circumference of base cylinder)

2xmx5

10 T em

Length required in 40 rounds
=40x 10 =400 &

22
400 x —
7

1257. 14 cm

3‘0I5
5 =0.15em

Volume of wire = Area of wire x Length of wire

Radius of wire

nir2 x 1257. 14

22
< (019 x 1257. 14

88.898 cm?

Mass of wire = Density x Volume

= 8.88 x 88.898
Mass of wire = 789.41 g.
14
26. Radius of hemisphere = 5T 7 cm

Curved surface area of hemisphere
=2n7?
) 22 7y
= X — X
7
= 308 cm?

Height of cylinder = Total height — Height
of hemisphere

=13-7 =6cm
Curved surface area of cylinder

= 2 nrh

22
=2x — x7x6
7

= 264 cm?

ADDITIONAY py P HEMATICS - 10

Inner surface area of the vessel

= C S A of cylinder +
C S A of hemisphere

= 264 + 308
= 572 cm?
SECTION-D
27.
2|lcm
cm
12 cm
3 cm
h{2cm

Volume of model = Volume of cylinder +

Volume of 2 cones

Volume of cylinder = nr*h

r = Radius of cylinder

3
=~ cm

2
Height of cylinder

= -
I 1l

12-(2+2) =124

8 cm

2 (3Y
7 %2 x 8

56.57 cm3

I 22 (3Y
—x— x|—=] x2
37 7 2
3 47w
= — =4.7cm

7 C

Volume of model containing air

Volume of cylinder =

Volume of cylinder =

56.57 + 2 x 4.7
65.99 cm3




28.

I
29. Radius of cylindrical tank = 5" 5m

500 cm
200 cm = (2 m)

Height of cylindrical tank
Volume of cylindrical tank = mr?h

7 (500)? (200)

Total Volume of gulab-jamun ) Volume of cylindrical tank
Time taken = Volume of water flowing inl hr
= Volume of cylinder +Volume of 2 hemispheres J
J(500)2(200)

Volume of cylinder = 7tr 2h i
4 e e Time taken = 5 300000 x £ x10

r. = Radius of cylinder ) 5H 8 x50 08 %200
2.8

=1.4cm g <3840 88 x10

2 50 5

h, = Height of cylinder =3 "3 hr
=5-2x (1.4 g
= 7 x60
=5-2.8=2.2cm 3
Time taken = 100 minutes

22
Volume of cylinder = = X (1.4)* x (2.2)

= 13.55 cm?® 30.
Volume of 2 hemispheres
= 2x (%n’rﬁ)
2
= 2x 3 x 1 x (I.4)3
- 2 2 2 | 43
=3 X2 x % (1.4)
= 11.50 cm?
Given,
Volume of gulab-jamun = (11.50 + 13.55) cm?
= 25.05 cm? OP =20 cm
Volume of sugar syrup in | gulabjamun QO =QP=10cm
30 75 05 ZQOB = 30°
= — X .
100 In ADOP,
= 7.5l cm?
. PD
Volume of sugar syrup for 45 gulabjamuns tan O = op
= 45 x 7.51 = 337.95 .
o — I
= 338 (approx) tan 30° = o
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20
—
3

In ABOQ
BQ
tan O = 00
30° = 2
tan =10
10

r, = ﬁ cm
Volume of frustum ADBC

_ﬂ- 2 2
- T (r| +r2 +r'|r'2)

710 (£J2+(EJZ+£+£

B B \W3) 33
lor (400 100 200
3 3 3 3

10z 700
-/ =
3 3
70007
9

Volume of wire = nrwzh

cm?

1]
a
TN
w|_
N
~—
N
X
>
<
|
> |
|
w|_
N
[a)
3

32x32

Volume of frustum =Volume of wire

70004 _ Fh

9  32x32
7000 x 32 x 32
h = f cm

h = 796444.44 cm

31. Radius of cylindrical pipe = 5 mm

I
X T— cm
0

AN|— N0
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Speed of water = |0 m/ min

1000 cm/ min

Volume of water flowing in | minute

= ntrzh
2 (1Y
=7 x| X 1000
1375 |
= cm
7
40
Radius of cone = o 20 cm
Depth of cone =24 cm
Capacity of conical vessel = 3 nrzh
I 22
= 3% x (20)> x 24
_ 70400
=7
Time required
Capacity of vessel

" Volume of water flowing inl minute

70400

B 7 _256

1375 5
7

=51 min 12 sec

32. Volume of water left = Volume of cylinder

— (Volume of cone + Volume of hemisphere)

Volume of cylinder = nr *h_

r.=5cm
h, = 10.5cm
Volume of cylinder = w (5)* (10.5)
= 262.5 1t cm?

|
Volume of cone E 7 (3.5)% (4)

16.33 T cm?




, h= 46191

2
Volume of hemisphere = 3 T,

h=2149m
r3=3.5cm
h C.S.A.of cone = nrl
Vol f hemisph —z 3.5)3 22
'olume o emlspere—3n(.) = — x2.15x3.04
= 28.58 t cm? = 20.5417 m?
Volume of water left = 262.5 1 T.S.A. of building = C.S.A. of cylinder
—(16.33 n + 28.58 n) + C.S.A. of cone
= 7 (217.59) cm?® = 51.3543 + 20.5417
= 71.896 m?

22
7 X 217.59 cm? Volume of building = Volume of cone

683.579 cm? + Volume of cylinder

|
43 Volume of cone E nirth
33. Radius of cylinder T =2.15m | 2
= —x—x(2.15)?x2.15
3.8m 3% 7 X213

= 10 4116 m?

Height of cylinder
C.S.A. of cylinder

2 wrh
nirth

Volume of cylinder

2 2. . 22

_ 359.48
- 7 m = 55.2059 m?
= 51.3543 m? Total Volume of building
As vertical angle of cone is a right angle. = 10.4116 + 55.2059
Let ABC be a triangle = 65.6175 m?
| = AB= AC
34.
> + 1> = BC?
212 =43
> = 9.245
| =3.04m
We know,
|2 = r2 + h2
Let AAOB is the right triangle with AB as
(3.04) = (2.15)* + h? hypotenuse.
9.2416 = 4.6225 + h? Let OA = [5cm
h? = 9.2416 — 4. 6225 OB = 20 cm
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In AAOB Surface area of cone AOQO' = rrl

— +JOA? + OB? = n (PO) (AO)
e = n(12) (15) =1
— 15 +20 = 180 1t
= 25cm Surface area of cone BOO' = nrl
= n(12) (20) =240 =
Let OP = xandAP =y

Net surface area = 100t + 2401t = 320w cm?
Area of AAOB = Area of AAPO + Area of ABPO

AL X IO R NI R R WORRSHEET=2

300 = xy + 25x — xy SECTION-A
x =12 I.  Volume of cone are in the ratio | : 4 diameters
In AAPO are in the ratio 4 :5
So, radius are also in the ratio 4 : 5.
AO? = AP? + PO?
225 = vi4 |44 Volume of conel |
-7 Volume of cone 2 T4
=9
Lion
AP = 9cm P2 = Z
BP = 25-9 /g Arih,
= 2
16 cm [ij ) ho l
I 4
Volume of cone AOO' = — rr?h n)ooh
3 2
| i X ﬁ = l
= En (PO)* (AP) 5 h, 4
! e h_1
= Eﬁ(|44) ) 25 h, 4
Volume of cone BOO' = 1357.17 cm? ﬁ = E
h, 64
I
= —nrh
3 2. 4nr = 616
I
- _ 2
3" (POF (6P) 4x¥><r2=6|6
I
= —n(144) (16) = 8167
3 22 x 4
- 3
2412.74 cm - 4312
Net volume of cone =Volume of BOO' + © 88
Volume of AOO' 2 = 49
= 2412.74 + 1357.17 = 3770 cm? r=7cm




3. Radius of hemisphere = Radius of cone =r Surface area of sphere = C.S.A. of cylinder

Also, Height of cone = Height of Hemisphere = r 4 /{rsz =2 /z'/ rh
| (Slant height) = \Jp24r2 = Jr2 42 = 12 2r2 = (12) (6)
2 =
Curved surface area of hemisphere 27r? r’=(6) (6)
Curved surface area of cone zrl r.=6cm
27zr?

ﬂ'r\/ir

2:4/2
\/_ radius of the log
= \/E: | 4

So;Volume of sphere = 37

N

Radius of greatest sphere inside the log

3

4. The total thickness of the plates become the

height of cylinder. = 4 m (1)
3
I
Net thickness = — e¢cm x 50 = 25 cm _ i 2
2 - X
' 3 7
radius = 7 cm
88
= — =4 19cm?

Total surface area of cylinder = 27nr (r + h)

N

n(7em) (Zem+25cm) g e hemisphere,

2
1408 cm Height of hemisphere = Radius of hemisphere

Volume of cylinder = ntr*h h=r

2
(7 cm)* (25 cm) For the volume of cone,

= 3
3850 cm Radius of cone = Radius of hemisphere
5. Volume of water = Volume of conical flask R=r
I I
= E nirzh Volume of cone = 3 nR%h
As the water is poured into the cylindrical flask, _ % wh [R=r]
So,Volume of cylinder = Volume of water |
= - nrd [h=r]
AmryeH 2 L gy 3
3
h 9. Afterr=7cm
H = 3Im? 4
Volume of sphere = — nr?
6. Height of cylinder (h) = 12 cm 3
. . _12 = in (7)
Radius of cylinder (r) = 5 6 cm 3
ATQ, = 1436.75 cm®
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10.

Slant height (I) = 5 cm

R=r-r,=4cm

I> = R% + h?
52=R*+h?
52=42+Rh?
2= 52 _ 42
h2=25-16
h2=9
h=3cm

SECTION-B

3 |

<, 4 cm

<«—4cm—>» <«<——4cm—>»
< 8 cm >

The length of the cuboid becomes 8 cm.Breadth
and height will remain 4 cm.The surface area of
cuboid = 2(Ib + bh + hl)

=2(Bx4) + (4% 4+ (4x8)]

=2 [80 cm?]
= 160 cm?
I5|cm
20 crr '|'
2lem
20 cm
Slant height of cone = /r2 + 2 14.

(20)% + (15)?

| = /400 + 225
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625
=25 ecm

Total surface area of toy

= Curved surface area of cone
+ Curved surface area of cylinder
+ Area of bottom part of cylinder

=nrl+2nrh + 7wr?
c C C

=n[rl+2nrh +r?]

n [ (20) (25) + (2) (20) (21) + (20)*]

7 [ 500 + 840 + 400 ]

22 1740
— X
7

=22 x 248.57

= 5468. 54 cm?

Height of cylinder (h) = 10 cm

Radius of cylinder (r) =3.5cm

Radius of hemisphere (R) = Radius of cylinder
=3.5cm

Total surface area of article
= Curved surface area of cylinder
+ Curved surface area of 2 hemispheres

Total surface area of article = 2 ntrh + 2 (2 ©tr?)
=2n[rh+2R?]

=2x%[3.5x|0+2(3.5)2]

=2x%[35+24.5]
22

=2x — x595
7

=374 cm?

Height = 18

Radius

=R=18cmand r=12cm



| = J(18-12)*+8
| = Jer+8
I = \loo

10 cm

I
Total surface area = (R + r) | + 1 (R? + r2)
=n[(R+r)l+ (R*+r?]
= [(18+ 12) (10) + (182 + 122) ]
= [ 300 + 468 ]

22
=n[768]= 2 x 768 =2413.71 cm?

Total surface area of remaining solid
= C.S.A. of cylinder + Area of upper part
+ Curved surface area of cone
=2 nrh + wwr? + (wr h)
Radius of cylinder (r) = 6 cm
Height of cylinder (h) = 20 cm

Radius of cone (r) = 6 cm

Slant height of cone (I) = 1/rcz +h
= /62 + 82
\/100

10 cm

Total surface area of remaining solid

2 22 6 x 20 + 22 62 + (22X6X|Oj
=2x — x6x — X —
7 7 7

22
S [240+36+60]

22

7 x 336

1056 cm?

Water is flowing at 7 m/s
Radius of pipe (r) = | cm =0.0l m
Radius of tank (R) = 40 cm = 0.4 m

Time = E hr = 30 min = 1800 seconds
We know,
Volume of cylindrical tank

= Area of cross section
x speed of flowing water
X time

/r/r2h = /{R2 x Rate of flowing water x time

(0.4)> h= (0.01)> x 7 x 1800

0.16h = 1.26
. 1.26
T 016
h=7.875m

Let the radius be r and height be h.

ATQ
h = 6r

Total surface area is 2ntr (r + h)

2nr (r + h) = 27r (r + 6r)

= |4nr?
Cost of painti —|4ﬂ'r2><ﬂ
ost of painting 100
60
| 471> x — = 237.60
100
Volume of cylinder = nr*h

m (3% (6 x 3)

509 dm?

Radius of well (r) = 5m
Depth of well = 14 m

Volume of Earth taken out

252|4
7 x5

1100 m?
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20.

As the Earth is spread around the embankment;

Inner radius (r,) = 5m
Outer radius (r,) = (5+5)m=10m
Height = h

Volume of Earth taken out = m (r>~r?) h

1100

2,
= (10°=5h

1100x7
22 % (75)

h=467m

6
Radius of sphere (r) = 5 =3 cm

Radius of cylindrical vessel (R) = 5 6 cm
Let water be raised by height 'h'
ATQ,

Volume of water raised =Volume of sphere

ARh = 4

[
N

3
R2h=ir3
3
4
36><h=§><(3)3
L 4xa7 108
" 36x3 108
=l ecm

Radius of hemisphere = > =18 cm
Radius of cylindrical bottle (R) = 3 cm
Height of cylindrical bottle (h) = 6 cm

ATQ,

Volume of hemisphere = n xVolume of cylinder

%/{P =nx /{R2h
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2
Exl83=n><32><6

2 183
£« —
3 " 3xe "
11664
——— =n
162
n = 72 bottles.

SECTION-C
21. Let the radius of base of cylinder be 'r'
ATQ,

Volume of cylinder =Volume of two cones

| |
2 — 2 2
nrth = — nr2h + — 7r.2h
3 3 2
| |
r: = §r|2+§r22
2 2
2o A
3
fi2+r22
r:
3

I
22. Volume of bucket = 3 nth (R* + r2 + Rr)

I
5390 = 3™ (15) (196 + r* + 14r)

5390 x 3 = % x 15 (196 + r2 + 14r)

5390 x3x7

=196 +r2 + |4r
22 %15
343 = 196 + r2 + |4r
r2+ 14r+ 196 -343 =0

rr+ 14r—147 =0
rr—7r+2lr—147 =0
r(r=7)+21 (r-7) =0
r=—2lorr =7

As Radius can't be negative,So r =7 cm




23.

24.

25.

ro= 18 cm
r, = 12 cm
h=8cm

Total surface area of frustum = [(r +r) I +r?

+ rzz]

T[(18+ 12) 1+ 18+ 127]

1
[0 0]
N

+
—
[o¢)

|

N
~—

1
o
N
?‘
w
o

I
o
0
3

Total surface area = 1t [(30) (10) + 468]
= 2413.71 cm?

Volume of water in tank =1 x b x h

50 x 44 2!
X 44 x —
100

462 m?

For cylindrical pipe,
14
2

Water is flowing at the rate of |15 km/hour.

=7ecm=0.07 cm

r =

Volume of cylindrical pipe = nr*h

22
462 = —= x (0.07)*x h
462x7 )
22x(0.07)2
h = 30,000
Lo 30000
Ime = 15000 - ours

Surface area of sphere = 4 nr?

1386 = 4 nir?
1386 x7
=r
4x22

26.

1
N
1

110.25
10.5ecm

_,
I

4
Volume of sphere = 3 nr?

4 22 10.5)?
= — x — X .
3 %7 (10.5)
4 22
= —x — x10.5x10.5x10.5
3 7
= 485] cm?

ATQ,
Volume of sphere =Volume of wire (cylinder)

4851 = mrh

22
485 7><r2><3|.5><|00

[ length of wire =31.5m ]

4851x7

22x315%100
2 = 0.49

2

r=0.7cm
Diameter of wire =0.7 x2=1.4cm

Sum of radius and height of cylinder = (r + h)

=37 cm

Total surface area of cylinder = 2 nr (r + h)

1628 = 2x¥ xr(37)

1628 x7 _
2x22x37
We know,
r=17
r+h=37
7+h=37
h=30cm

Volume of cylinder = mtrzh

2 72 x 30

7 X X

22

7 x 49 x 30 = 4620 cm?
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27. For cylindrical tub,

E—6
5 =6cm

r

h

15 cm

Volume of cylindrical tube = ntr*h

=ntx62x15
= ntx36xI5
=540 x

For ice-cream,

We know,

h =2 x diameter =2 x 2r = 4r

Radius of cone = Radius of hemisphere = R
Volume of ice- cream cone

=Volume of cone +Volume of hemisphere
2

nR*h + 7 nR?
3

nR? (h + 2R)

7R? (4R+ 2R)

wWl— w|l— w|— w|—

n 6R?
ATQ,
Volume of cylindrical tub

n x Volume of ice - cream cones

540 £ = %/{6R3><I0
540 x 3 = 6R? x 10
54x 3 = 6R?
27 = R
R=3cm

Diameter of ice - cream cones
=3x2 =6cm
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28. Radius of hemisphere = Radius of cone
=r=35cm

Volume of total wood used

_ jeg 5 100!
= 6 —_6 cm

Volume of wood used in toy

=Volume of hemisphere +Volume of cone

|00|__ 34 — 2h
_6 3 Tr 3 nr
1001 |
T:E nr2(2r+h)
1001 2
%:7x3.5x3.5(2><3.5+h)
1001x7 =7 +h
2x22x%x3.5x%x3.5
13=7+h
h=13-7

Height of cone=h =6 cm

Height of toy =Height of cone + Height of
hemispher

=6+3.5
=9.5cm
Curved surface area of hemisphere = 2 nr?

=2 x % < (3.5)

=77 cm?

Cost of painting the hemispherical part

=77 x 10
=X 770.
3.5
29. Radius of cone (r) = 5 m

Height of cone (h) = 3 cm
ATQ,

Volume of 504 cones = Volume of sphere




I 4
504><§ xTxr2xh=— nR3
504 (3.5)2 N
— x|—| x3=—
3 2 3

504><3.5><3.5><3><3=R3
3X2Xx4x%x2

1157.625 = R?

R=10.5cm
Total surface area of sphere = 4 R?

=4x% x 10.5x 10.5

= 1386 cm?

30.  Height of cone (h) = 60 cm

Radius of cone (r) = 30 cm

Height of cylinder (H)=180 cm 32.

Radius of cylinder (R)= 60 cm
Volume water left = Volume of cylinder
— Volume of cone
Volume of water left = TR*H — 3 nrzh
=n [ (60)> (180) — !
(30)* (60) ]

7 [ 648000 — 18000 ]

= % x 630000
= 1980000 cm?
=1.98m3
SECTION-D
31. Radius of well = E =2m
Depth = 14 m

Volume of well = nr?2h

2 x4
— X X
7

176 m?
ATQ,

Volume of well = Volume of embankment
176 = n(r?-r)h

[ r*=inner radius =2 m ]

22 40
176 = — (r2—4) x —
7 (r) ) 100
I40=r|2—4
144 = r?
r=12m

Width of embankment = (12 -2) m
= |0m

Radius of the water tank = 40 cm
Increase in water level =3. 15 m =315 cm

Volume of water flowing in the tank in half on
hour = nr*h

22
3 x 40 x 40 x 315

1584000 cm?
Rate of water flow = 2.52 km/hr

Water flow in half an hour = 2.52 x %

= 1.26 km
= 126000 cm
Let internal diameter be 'd’

Water that flows in half an hour through pipe

= (ET 126000
= | 5| (126000

We know,
Water flowing through pipe in half an hour

=Volume of water flowing in half an hour
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22 d?
— x — x 126000 = 1584000
7 4
d>= 16
d= e
d=4cm
. _ 36
33. Radius of hemisphere bowl = 5 =18 cm
2
Volume of liquid in the bowl = 3 mr?
2
=37
-2 18)3
S 8y
= 3888 © cm?

Diameter of the bottle = 6 cm

6
Radius of the bottle (r,) = 5= 3cm

Volume of each bottle = rtr *h
= (3)* (h)
= 9 wth

ATQ,

90 % of volume of liquid in bowl

= 72 xVolume of liquid in each bottle

90
Tg X 3888/ = 72 x 9 £ h
3499.2 = 648 h
34992
648
h=5.4cm

34. Volume of solid metal cylinder before scooping

out = 7trzh
r=4.2 cm, h=10cm
nrth = ©x (4.2)?x 10
= 176.4 1 cm?

Volume of scooped part = 3 nr?
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i 423
3 7T( ° )
98.8 m cm?

Volume of scooping metal cylinder

= 176.41—-98.8*x
=77.6 tcm?
For wire,
1.4
Radius of wire = 7 =0.7 cm

ATQ.,
Volume of wire

Volume of scooping metal

cylinder
Arh=77 64
77 .6 = r*h
77.6 = (0.7)*h
776
"~ 049
h = 158.36 cm

Length of the wire is 158.36 cm

35. Volume of water = Volume of cone

nirth

x — x52x8

7

W l— wW|l— w|—

= z x25x8

- X 7 X
=209 .5cm’?

ATQ,

Volume of 100 spherical balls

of volume of water

"
100 i R3 = l 209.5
X 3 nR? = 4 X .
209.5x3x7
=0.125

3=
4x22x100x4

R = 3v0.125=0.5cm



36. i
_ 1oz 400 100 200
3 |3 3 3
_ 1oz [700
3 | 3
70007
= cm?
9

Volume of cylinder = nr*h

_ |
= —cm

-1
12 24

[r=
h _r _ |1 2
H R L |2
ho_r Volume of cylinder = n(ﬂj h
20 R
In AADB L
" ~ 24x24
ZADE = 90° & /DEA = 60° _mh
" 576 7"
20
tan 60 = — AsVolume of frustum must be equal to volume
DE of cylinder.
3 DE =20
70004 _ jh
20 -
DE = T 9 576
3 _7000% 576
20 h=—9—
9
R = T cm
3 h = 448000 cm
In AABC
or
r
tan 30 =~ (Length of wire) h = 4480 m.
| r 37. Length of water flows in 40 minute
\/3 AB = 20 km X 40 min
From (i) 60 mm
o= 10 = 40 km
3
rh 40,000 m
Volume of frustum = 3 [R*+ r?+Rr] = —3
%10 20 (10 (20 V(10) Yolume .of water flov.v = (length of water flow
= — |+ =+ = |—F in 40 minutes) x (width of canal) X depth of
3 \/§ \/5 \/5 \/5 canal)
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_ 40,000 200,000 .

X5x|=

Let the area irrigated = xm?

10
Height of standing water = |0 cm = 100 m
. xx10 200,000
© 100 3

2000,000 ,
X = —s m

Since 10,000 m? = | hectare
.. Area irrigated = 200 hectare
38. h=24cm
Lower end = r =8 cm
Upper end = R =20 cm
Volume = %h (R* + r* + Rr)
24r

— [20)*+(8)*+(20) (8)]

8 m[400 + 64 + 160 ]

=8n[624]=8x % x 624
= |5689. 142 cm?
= 15.689142 |

Cost of milk per liter =% 27
Total cost = 15.689142 x 27
= ¥ 423.606

40.

39. (1) Volume of bucket =Volume of frustum

= = nth (R* + r2 + Rr)

22
X XA (4T 14T

w| —

22
= x5 x 24 (19 + 49 + 98)
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L2 (343)
= — x — X
37 7

= 8624 cm?

@ Slant height () = \/h*+ (R—r)?
= /576 + 49
= J625 =25 cm

Area of metal sheet = C.S.A of frustum

+ Area of base

nl (R +r) + wr?

n [25(14 +7) + 77 ]

=22 [25 Q1) +49 ]

= = [525+49]

== [574]

=22 x 82

= 1804 cm?




h
Given that AD = DB = E cm

Consider AADE and AABC
/ADE = Z/ABC =90°
/BAC = ZDAE = (Common)

By Angle - Angle similarity [ AADE ~ AABC ]

So 2D PP radius of
o, DB - BC 10 (r is radius of cone)
H_r
2 710
H
L
210
r=>5cm

= Volume of frustum =Volume of coneABC —
Volume of cone ADE

oy L (RYH
R B 2

Here, 5: 10 =5cm
2 2

Volume of frustum of cone

| H 175zH
7 (100)xH-3 (25 5 = —¢

I
3
Volume of cone

_I , H_257z'H
ADE—3XTC><5 x?— 6

257[%

Ratio of Volume =
H
A

!
7

i JDY

(i) (c) Area of hemisphere = 27tr?
= 21 (2.5 cm)?
= 12.51 cm?
(i) (b) Area of | hemispherical dome
= 2nr?
= 27 (I cm)?
= 21 cm?
Area of 7 hemispherical dome = 1471 cm?
(iii) (a) Curved surface area of | cylinder = 2nrh

Curved surface area of 2 cylinder = 4rnrh

47 (1.4 cm) (7 cm)

123.15 cm?
123.2 cm?

R

(iv) (d) Inner surface area of big dome = 12.51 cm?

Inner surface area of | small dome = 27t cm?

Area of bigdome  12.57

Area of small dome 27

(v) (d) Curved surface area of cylinder is 2nrh.

i i)Y

(i) (2) Length of water in canal is 30 min =5 km
= 5000 m

Volume of water flowing = (1.5 m) (6 m)
(5000 m)

= 45000 m?

(i) (b) The volume of tank is given by mtr’*h, where

r"is the radius and "h" is height of cylinder.



Volume of water collected =Volume of tank  (iv) (d) The volume of water collected is equal to

5 the volume of the frustum
A1)
-2

T
Volume of frustum = —(r2 +rli+rr )h
3 | 2 172

=50t m3
T ( 42 2
(iii) (b) Let the area irrigated is 'x' m = ?(|4 +7°+19x% 7)|5
Width of canal = 6 m
= 5390 cm?

Depth of canal = 1.5 m

. . . _ 2
Length of water in canal in 30 minutes V) @1 =.h+ (ﬁrz)

=5 km =5000 m
= Jh* +4*

Area irrigated by 8 cm = 6 x 1.5 x 5000

W =h+ 16
8
6% 1.5 x 5000 = ——. _
100~ h* =9
X = 562500 m? h =3 em
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14 Statistics

Multiple Choice Questions

[. (c) Mode is the most frequent value.

— XX
2. (¢ X =—
14243 +...+n

n
=n(n+|)

15n
2
2x I15=n+1
n =29
Median
Median

3. (b)
4. (a)
5. (¢)

Mode = 3 median — 2 mean

| WORKSHEET - 1_

SECTION-A

Mode of the data is 8

if x = 8 because then 8 has highest frequency i.e 4.

Here, number of terms is [0 i.e. even

th th
(n] obs+(n+l) obs
2 2
2
5" obs +6" obs
2
2x- 8+2x+I10
2
4x +2
2

= 2x+ |

So, Median

But median is 25

25 = 2x+ |
24 = 2x
X =24

3.  h is the class size

2 f,
4, Mean = Zf
4p +63
7 =
17
4p +63
= 119 = 7 4p + 63
= 119 -63 = 4p
= 56 = 4p
= 14 =p

5. We know that

Mode = 3 median — 2 mean
I5 = 3 median — 2 (30)
S

3 = median
25 = median

6. Modeis 2 because it has the highest frequency.

7.  First five odd natural number 5 are 1,3,5,7, | |

I+3+5+7 +11
So, mean = s

=54



Sf 10. We know that
8. Mean = < _
>2f mode = 3 median — 2 mean
3b+36
3 = PIS 21.4 =3(21.2) —2 mean
45 = 3p+36 2 mean =636 —21.4
45-36 = 3p =422
9 = 3p . mean =2I.1
P =3
I Marks Number of CF
0-10 5 5
9. Class Frequency
3¢ 5 10-30 15 20
6—9 5 30 -60 30 50
60— 80 58
9-12 10 f,
1215 23 f 80100 60
B ! 60
I5-18 21 f,
18— 21 12 n_80_.,
21 —24 2 2

So, median class = 30 — 60
Here, Modal classis 12 — |5

| =30
ﬁ'fo =
Mode =1+ | ——>— |h f =30
[zﬁ'fo'fz ¢ =20
| =12 ¢ -
_ h =30
f, =10
f =23 N
f, =2l Medan = 1+ |2 |h
f
h =3
s M d _|2+ 23-—I0 3
o, Mode = 46-10- 21 - 30+ 30- 20
30
13
- =B
.2+(|5] .
=30+ — (30
. 3 30( )
= + —
5
=12 +26 =30+10
= 14.6 = 40




12.
Classes | Frequency (f) [ x. | Fx
0-10 3 5 I5
10 -20 5 I5 [ 75
20-30 9 25 | 225
30— 40 5 35 [ 175
40 - 50 3 45 | 135
25 625
2fx
Mean = -———
5f
_ 625
25
=25
13.
Class Frequency | Cumulative
interval frequency
0-10 5 5
10 - 20 3 8
20-30 10 18
30 —40 6 24
40 - 50 4 28
50 - 60 2 30
14.
X, G f.xi
10 5 50
I5 10 150
P ’p
25 8 200
30 2 60
32 460 + 7p
N _ 3fx
ean Y
1875 = 260+7p
32
600 —460 =7p
140 =7p
20 =7p

Number of Number of fn
branches (n) plants (f)
2 49 98
3 43 129
4 57 228
5 38 190
6 13 78
200 723

Average Number of branches per plant

_xfn
2f
_m
200
=3.615
16.
Weekly | Number| x | d= fd
wages of x=-A
workers
(f)
40 — 43 31 415 -6 —186
43 — 46 58 445 | -3 —174
46 — 49 60 475 0 0
49 — 52 m 505 3 3m
52 - 55 27 535 6 162
176 + m —198 + 3m
2 fd,
Mean = A+ ——
5f
477 = 4754 0 F3M
' - 176 +m
03 - 198 +3m
e © 176 +m
= —-528 -03m = -198+3m
1452 _ 145.2
= ' - 33

= 44



SECTION-C 18.

Mark | Number of X, fI u, f|u|
7. Students
Class X, f u, = fu (f)
intervals x, - 50 | —10 20 5 [-20]-21]-40
20 10 — 20 24 15|10 =1{=24
0-20 (10 | 17 | -2 | 34 20 - 30 40 %5100l 0
_ £ _ _f
20-40 | 30 : ' | 30 — 40 36 35010 1 | 36
40-60 | 50 | 32 0 0 40 — 50 20 45| 20 | 2 | 40
60-80 | 70 f, I f, 140 12
80—100 | 90 19 2 38
4f+f, 2fu,
i Mean = a+ — |h
( 2f, ]
Sf =120
|2 10
— 17+f+32+f +19 =120 _ 12
| 2 25+ (|4oj
=  68+f+f = 120
12
= f+f =52 (i) =BT
Also, mean =50 ¢
Sfu, B
— a+|Z=ZZi|h =50 7
[ xf
L]
4-f + 7
— 50+20[A]=50 7
120 = 25.86
| 9.
= ¢ @-f+f) =0 Class cf f X, fx.
Intervals
— f—f =4 ...(ii) 20-30 | 100 | 100 | 25 | 2500
Solving eq. (i) and (ii), we get 30-40 220 120 35 4200
40-50 | 350 | 130 | 45 | 5850
f.+f, =52 50-60 | 750 | 400 | 55 |[22000
fiz-ffz—_sz 60—70 | 950 | 200 | 5 |13000
] ’__28 70-80 |1000| 50 | 75 | 3750
P = 1000 51300
From (i), f, = 52 —28
Mean = 2y,




51300 = 12+30+f +65+f +25+ 18 =229
1000 = 150 +f +f, =229
=5].3 = f+f =79
= 335+f, =79
20. = f, =79 =335
Variable Frequency cf
10-20 12 12 =453
20 - 30 30 42
f f 21.
30-40 i 42 + N o = .
107 + f ass requency c
40-50 65 ' Interval
50 — 60 52 107 + £+, 0-6 2 2
60 — 70 25 132 +f +f, 6— 12 x 4+ x
70 — 80 18 150 + fi + f 12— 18 5 9 + x
229 18 — 24 y 9+x+y
Median is 46 which lies in interval 40 — 50 24 -30 I 10+ x+y
+x+
Median class 40 — 50 10+ x+y
| = 40 As Median is 14.4 which lies in interval 12 — 18,
So, Median classis 12 — 18
f = 65
I =12
cf  =42+f
f = 5
h =10
cf =4+ x
Median = 46
h = 6
n
E—Cf Now, >f =20
| + h =46
f = 10+x+y =20
= x+y =10 (i)
229 Also, f =144
o :
40 + o5 10 =46 ﬁ—cf
|+ Zf h= 144
77.5—f,
65 10 =6
10- 4- x
725-f =39 = 12+ 3 6=144
f =335
6
Also, 2f =229 = T (6-x) =24




22.

23.

cumulative frequency —»

6—-x = =2
6
X =6 -2=4
Form (i), v =10-x
=10-4
=6
Age Number | cf
(in year) of
persons
—-05-95 5 5 less than 9.5
95-19.5 I5 20 | less than 19.5
19.5 -29.5 20 40 | less than 29.5
29.5-395 23 63 | less than 39.5
39.5-495 17 80 | less than 49.5
495 - 595 I 91 | less than 59.5
59.5 -69.5 9 100 | less than 69.5
y
100 +
90+
80+
70+
60T
50+
40+
30+
20+
10T,

X'070.5 9.5 19.5 29.5 39.5 49.5 59.5 69.5 79.5 X

Age (inyears) —

Daily Number | Cumulative

Income |of workers| frequency
less than 120 12 12
less than 140 14 26
less than 160 8 34
less than 180 6 40
less than 200 10 50

:::::::

24.

—<
U
o
i N

Cumulative Frequency —
—_ = NN W WD
Qonowew
1 | 1T 1

(9}
!
|

| | N

0O 100 120 140 160 180 200

7

Daily Income —> X

Monthly Number | Cumulative
Consumption of Frequency
of electricity | Consumer (cf)

65 -85 4 4

85— 105 5 9

105 — 125 13 22

125 — 145 20 42

45 — 165 14 56

65— 185 8 63

185 — 205 4 67

Median
Here . = 88 34
2 2

Median class is 125 — 145

I =125
cf =22
f = 20
h = 20
n
Median = |+ E_Cf

:




34-27 Modal class is 150 — 160 as this class has
(2]

= 20 highest frequency
[ =150
= +
125+ 12 : _ 74
= 137 f =163
Mode f, =135
Modal class is 125 — 145 as it has highest h =10
frequency. Mo . ( f-f, J i
I =125 2f —f, - f,
h =20
= 16374
f 13 - 150+ (—J
f =70 326—-74—-135
|
f =14
2 150 + 89
fi~f, J ) n7
Mode = |+| 7= ~—|h
(Zfl - fo - fz
_ 17550 + 890 1576
- 20-13 5 117
=125+ [ 40-13=14) %
26.
7 Rainfall Rainfall
=125+ |—120 . .
13 (in cm) cf (in cm) cf
40 (less than) (more than)
|
=125+ F less than 10| 22 more than 0 66
- 1358 less than 20| 32 more than |10 44
e less than 30| 40 | morethan20 | 34
25. less than 40 | 55 more than 30 26
Height | Number of ; less than 50 [ 60 more than 40 I
X X
(in cm) [ student (f)) ! H less than 60 [ 66 more than 50 6
140 — 150 74 145 10730
Y
150 — 160 163 I55 | 25265 70 L
65
160 — 170 135 165 | 22275 T 60
55
170 -180 28 175 4900 50 -
400 63170 > 10 ]
g 35 -
¢ g30 1
X £ 254
Mean =—1 w201
f, ERLE
S 10+
_ 63170 _ S5, S
T 400 157.925 v 0 10 20 30 40 50 60 X

Rainfall (in cm) ———>
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27.

Amount | Number of | Cumulative
students frequency
(f)
0-20 5 5
20 -40 8 13
40 - 60 12 25
60 — 80 Il 36
80— 100 4 40
40
n -4 -5
2 2
Median Class is 40 — 60
| =40
o =13
f =12
h =20
L
Median = |+ |2 h
f
—40+ (2014
12
=40 + 1 (20)
12
= 51.7

Modal Class is 40 — 60

| =40
f, =8

fo=12
f, =1l
h =20

_ fi—fo
Mode = oA -1, -1, h

28.

29.

40+ 12-8
24-8-11

oft

)

=40+ |6
= 56
Number | Number X, dI f|d|
Of Of
f
Mangoes boxes i
50 - 52 I5 51 [ -6 —90
53 -55 110 54 [ -3 ]-330
56 — 58 135 57 0 0
59 - 61 115 60 3 345
62 — 64 25 63 6 150
400 75
Mean = a+t m
2,
—_— 57 + E
400
= 57.19

We use assumed mean method as values of
x, and f are large.

Class |Frequency | x, f,
Interval (f)

0-20 17 10 170
20-40 f 30 30f,

40 - 60 f, = 4x 50 200x

60 — 80 f, = 3x 70 210x
80— 100 19 90 1710

120 1880 +30f
+410x




fo=f =4:3 B
Mode =I+(AJh

Let f, =4x and f, = 3x 2f,—f, - f,
2f, =120
= 17 +f +f+f+19 =120 65 =60+[24|2—f|6J 20
= 17+f +4x+3x+19 =120 ~fi-
= f+7x =84 (i)
65 =60+ | 1270 | 59
Also, mean =50 _
18 —f,
2fx =59
Xf, 5 _12-f
20 18- f,
1880 + 30f, + 410x
=50
120
| 12 —f
1880 + 30f +410x = 6000 Z = —7
4 181,
30f, + 410x = 4120
= I5f +205x = 2060 (i) 18-f, =48-4f
Solving (i) and (ii), we get 3f, =30
f, =28 f =10
x =8
f, = 4x = 32
f=3x =24 WORKS
30. SECTION-A
Class Frequency (f) l. Mean =10.5
0-20 6 Median =9.6
20-40 8 We know that
40 - 60 f
. _ +
60 — 80 1 3 Median mode + 2 mean
80 — 100 6 3(9.6) = mode + 2 (10.5)
100 — 120 5 288 = mode + 21|
Modal Class is 60 — 80 as this class has the Mode =28.8_2]
highest frequency
I =60 =7.8
f =f
0 |
f, =12 2. Mean = a+(§—?jh
f=6

2




-3 > X
=55+ (—) 10 6. Mean ——1

100 N
3 _ 22X
=55 - To 18 = 50
=547 2X, = 900
3. New X, = 900 + 200
Marks |Number| Marks |Number = 1100
Obtained of Obtained of
1100
student | (Class | student So, New mean = ——
. 50
(cf) |intervals) ()
Less than 20 8 10-20 8 =22
Less than 30 13 20-30 5
Less than 40 19 30 — 40 6 7. Median is equal to the x — coordinate of point
of intersection of less than ogive and more than
Less than 50 24 40 - 50 5 ogive

Here, point of intersection is (18,20)

4 So, Median =18
Classes frequency (f) Cf
0-10 4 4 , I
8. We get less than ogive when upper limits are
10-20 4 8 taken along x-axis and cumulative frequency
20 — 30 8 16 along y-axis.
30 -40 10 26
40— 50 12 38 9. Mean =X
50 — 60 8 46 !
60-70 4 50 >
X
50 40 = T'
n _ 50 _
5 -3 =B X, =200

If 88 is excluded,

Cf of class 30 — 40 is greatest than 25
New >x, =200-88

So, Median class is 30 — 40

=112
5. Modal class is 40 — 50 as this class has highest New n =5-1=4
frequency. 112
So, lower limit is 40 New Mean = 4 =28
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10. Mean of 30 number =

10(12) + 20(9)

30
120 +180
T30
300
© 30
= 10
SECTION-B
I.
Class Interval Frequency
100110 6
10— 120 35
120 - 130 72
130 — 140 48
Modal class is 120 — 130

Mode =1+ (l] h
2f| - fo - fz
- 144 —35-48
=120+ z 10
61
= 126.07
12.
Marks fI X, f|x|
0-10 20 5 100
10-20 24 I5 360
20-30 40 25 1000
30 -40 36 35 1260
40 - 50 20 45 900
140 3620
mean = —Zf'x'
2,

3620

140
= 25.86
Age in Frequency
ears X f'x'
y (f)
20 -30 4 25 100
30 - 40 5 35 175
40 - 50 8 45 360
50 - 60 3 55 165
60-70 6 65 390
26 1190
2fix
Mean = -
2,
_ 1190
26
=45.77
X, f fx
5 6 30
15 4 60
25 3 75
35 k 35k
45 2 90
15 +k 255 + 35k
Mean = &
xf
255 + 35k
= 15+k
3225+ 21.5k =225 + 35k
67.5 = 3.5k
_ 67.5 _
: =135 °°




I5. Number of observations = 10 (even) Mean =20

) ") I =20
So, Median = (ZJ 0b$+(2+|\) obs _f =
2 295+5p(20+p)  _ g
- 5%obs+6 0bs I5+5p
2
L X2 e xed 59+p(20+p)
T T 4 = =20
2 3+p
= x+3 = 59+ 20p + p? = 60 + 20p
Median = 24 — p? = |
x+3 =24 . - _
X =24 -3
= 2l 18. x, =5+7 =12
6. Number of observations = 10 (even) X, + X, =18
)" n ) = 12+x, =18
i = | < | obs+| —+I| ob
So, Median = (2j obs (2 ) obs . 81
2 6
= M 18 +5 =X,
2 23 =X,
_ 48+35
B 2 X; T X, =30
85 23 +x, =30
2 X, =30 -23
= 425 -7

If 25 is replaced by 52 and 19 by 29, median g

remains same Class Frequency (f)) Cf
Median will get affected by 5" and 6
observation only. 4050 5 >
50 - 60 X 5+ x
7. 60-70 15 20 + x
ol f fx 70 — 80 12 32 + x
15 2 30 80 -90 7 39 + x
|7 3 51
19 4 76 As mode is 67 which is in class 60 — 70,
20 +p 5p 5p (20 + p) So, Modal class is 60 — 70
23 6 138 l =60
15+ 5p 295 + 5p (20 + p) f = x

0
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f, =15 = Total score of boys =7lx
f =12 Average score of girls =73
_ = Total score of girls= 73y
Mode = |+ L h
2f —f, —f, Average score of school =71.8
Total score of school =71.8 (x +Yy)
I5—x
67 =60 + mj 10 So,
7Ix+73y =718 (x+y)
; = 10 (ls—xj 7Ix+73y =718x+718y
18— x .2y = 0.8x
7 (I18—-x) =150- 10x 3y = 2x
126 —7x = 150 — 10x X _3
3x =24 y 2
x =8 22.

20. Class Frequency | Cumulative
Life time | Frequency X, fx, f, Frequency
(in hours) f, Cf

0-20 15 10 150 Less than 20 13 13
20 — 40 10 30 300 Less than 25 18 31
40 — 60 35 50 1750 Less than 30 31 62
60 - 80 50 70 3500 Less than 35 25 87
80 - 100 40 90 3600 Less than 40 I5 102
150 9300 Less than 45 5 107
)  Sfx
ean = yf v
110 4
_ 9300 oo
) "]
= 62 = 70 4
$ 60
SECTION-C g
21. Let number of boys be x and number of girls *_-'E 304
be . E 201
o
Total number of students = x +y e

. , , . ,
o 15 20 25 30 35 40 45

Average score of boys = 71 Class ——> X

ADDITIONAY py s P HEMATICS - 10




23.
Age in year | Number of Cf
patients (f))
0-8 10 10
8-16 12 22
16 —24 8 30
24 - 32 25 55
32-40 I5 70
40 — 48 I 8l
48 — 56 21 102
56 — 64 30 132
64-72 22 154
154
no_ b4
2 2
Median class is 40 — 48
I =40
f =11
cf =70
h =8
Median = 1+ 2
77-70
=40
56
=40 + m = 45.1
24.
Class Frequency Cf
interval f,
0-10 2 2
10 - 20 3 5
20-30 X 5+x
30 -40 6 1+ x
40 - 50 5 16 + x
50 - 60 3 19 + x
60-70 2 21 +x
21 +x
ADDITIONAS p ETHEMATICS - 10

Median is 35 which lies in class 30 — 40.

f

cf

h

Median

| +

=30

Il
(9, ]
+
X

Nt

35

>0
I

21+ x—-5-x
30 + f 10 =35

10,
6

21+ x—-10-2x

n)

[1-x=6

56+

24+

Number of Teacher —> <
o
-
T

x=5

1

} R p— t } 1
45 50 55 60 65 70 75 80 85
Weight (inkg) ———m8 > X



26.

U

Literacy | Number X, fx,
rates of cities
()
35-40 I 375 37.5
40 — 45 2 42.5 85
45 - 50 3 47.5 142.5
50 - 55 X 522 52.5x
55-60 y 57.5 57.5y
60 — 65 6 62.5 375
65-70 8 67.5 540
70-75 4 72.5 290
75 - 80 2 77.5 I55
80 -85 3 82.5 247.5
85-90 2 87.5 175
40 2047.5
+ 52.5x
+ 57.5y
2, =40
3l +x+y =40
Xty =9 (i)
Mean =63.5
m =635
Zf,
2047.5 + Sj(.)Sx + 57.5y = 635
525x + 57.5y =4935
525x + 575y =4925
[05x + 115y =985
2Ix + 23y =197 (i)

Solving (i) and (ii), we get

X

Y

=5
= 4

27.

Class |Frequency | X, fx,
f,
10 - 30 5 20 100
30 -50 8 40 320
50-70 f 60 60 f,
70 -90 20 80 1600
90-110 f, 100 100 f,
10— 130 2 120 240
50 2260
+60f
+ 100 f,
2, =50
= 35+f +f =50
= f +f =15 (i)
Mean = 65.6
Xfx
= z—fu =655
2260+ 60f +100f,
50
=655
= 60f +100f =1020
= I5f +25f =255
= 3f +5f =35I (i)

On solving (i) and (ii), we get

f

f

2

=12

=3

========



SECTION-D 29.
Marks Number of cf
28. obtained students
Weight Number of 25 — 35 7 7
(in kg) Students 35 — 45 3] 38
38 -40 3 45— 55 33 71
40 — 42 2 55— 65 17 88
42-44 4 65 — 75 I 99
44 - 46 5 75 — 80 | 100
46 — 48 14 100
48 — 50 4
Mode
50 — 52 3
Modal class is 45 — 55 as this class has the
highest frequency
Weight Weight | =45
. Cf . Cf
(in kg) (in kg) f, =3
lass than 40 3 | more than 38| 35 f, =33
lass than 42 more than 40 | 32 f =17
2
lass than 44 9 | morethan42| 30 h =5
lass than 46 |4 | more than 44| 26 fof
lass than 48 28 | more than 46 | 21 Mode (Aj h
2fl - fo - fz
lass than 50 32 | more than 48 7
lass than 52 | 35 [ more than 50| 3 33-3]
=45+ e6-31-17) °

Y 2
35+ = —_
45+ 7 5
T 30+
25+ 5
2 201 =45ty
£ 154
g =456
’_:‘; 10+
§ Sl Median
0 38 40 42 44 46 48 50 52 n_ 100 = 50
Weight (inkg) ~—————————> X 2 2

Median = 46.5cs Median class is 45 — 55




Median = 1+ |57<f |h

w
o
K4
[¢]
[
=}
I
x

New >x,

ST DFOGEN)+_ +(x*n)

=yx, + (I +2+3+..+n)

n(n+l)

=)X, +

= n¥ + n(n+l)
2

New mean =

e

(b) Mode =7.88
Mean =8.32
We know that
3 Median = Mode + 2 Mean
= 3 Median =7.88+2 (8.32)
=7.88 + 16.64
= Median =8.17

31.

Height Number| Class f

(in cm) of girls | Intervals
(<)
less than 140 4 135-140| 4
less than 145 I 140 - 145 7

less than 150 29 145 -150| 18

less than 155 40 150 - 155 |1
less than 160 46 I55-160| 6
less than 165 51 160—-165| 5
Here 2= L = 255
2 2

Median class is 145 — 150

Median = |+ ﬂ—cf h
2
-
= 145 + 25511 5
18
=145 + 4.03
= 149.03

i UDY

(i) (b) Maximum number of students have marks
in the range 35—45. Hence the modal class
is 35—45.

(i) (b) Lower limit is 25.

(i) (d) Maximum number of students is 24, hence
it is the maximum frequency.

45+55
2

(iv) (c) Class mark =

=50

(v) (a) Class size of each class is 10.



ASE STUL (520—24j
A 2 1x20

() (@) | No.of No. of Cumulative Median = 60+ -
apples boxes frequency
(frequency)
0-20 6 6
= 60 +J/f#x 205
2040 8 3
14
40-60 10 24 =$=6|.6
60-80 12 36

(iii) (b) The maximum frequency is 12, which lies
80—100 6 42 in the class internal 60-80. Hence the
modal class is 60—80.

100-120 5 47 .
120—14 (IV) (d) Mode = I+|:#:|Xh

Sl I 0 %1, 1,
N =50 Where | = lower limit of modal class
N _ 25 f, = frequency of modal class
2 f, = frequency of class following
Cumulative frequency more than or equal modal class
to 25 is 36 which belongs to class interval f, = frequency of class precedding
60—80.Thus Median class is 60-80. modal class

h = width of modal class
N ~
(Z_ij =60+ 2719 1,90
(i) (b) Median = I+|=———=|xh Mode = €0+ 2(12)-10-6 |
_ [2x20
| = lower limit of median class = 60+ 8
5 half of sum of cumulative frequencies =65
Cf = Cumulative frequency of class v) (3 Mean = 3 Median - Mode
preceding the Median class 2

f = frequency of Median class 3(6 | .6) _ 65
h = class height B 2

| =60,N=50,Cf=24,f=12,h =20

59.9




15 Probability

Multiple Choice Questions

I. (c) When two dices are thrown together, total
number of outcomes are:

(1L 1), (1,2), (1,3), (1,4), (I,5), (1.6)
2,1), 2.2), (2,3), (2,4), (2,5), (2,6)
G, 1) (32), (3,3), 3.4), 3,3), (3.6)

P (Getting even number on both dices)

Number of favourable outcomes

Total number of outcomes
Number of favourable outcomes

=(2,2), 2,4), (2,6), 4,2)

(4 1), (42), (4,3), (4,4), 4,5), (4.6) (4.6), (6,2), (6,4), (4.6)

(5, 1), (5,2), (5,3), (5,4), (55), (5,6) P (Getting even number on both dices)
(6,1), (6,2), (6,3), (6,4), (6,5), (6,6) 9 I

P (Getting the same number) T

_ Number of favourable outcomes

4. (c) Number from | to |5 that are multiple of

Total number of outcomes 4=48 |2
6 _1 - 3|
T3 6 P (Multiple of 4) = 5 =3
2. (d) Total Number of cards = 52 5. (c) Prime number from | to 30

ds th =4
Cards that are not ace 8 =2.3.5.7 11,13, 17,19,23,29

P (card not an arc)
P (Prime number between | and 30)
_ Number of favourable outcomes

10 I

Total number of outcomes = 0 =3
_8_12
52 13

| WORKSHEET - 1

3. (d) When two dices are rolled together, total

number of outcomes are: SECTION-A

(1, 1), (1,2), (1,3), (I,4), (1,5), (I, 6) l. If an event cannot occur, then its probability
2, 1), (2,2), (2,3), (2,4), (2,5), (2,6) is 0.

G.1). (3.2, 3.3), B3.4), 3.3), 3.6) 2. Total number of face cards = |2 cards
“41), 42), (43), (44, 45), 496) Total number of red face cards = 6 cards
(5.1, (52 (5.3 (5.4) (5.5), (5.6) P (red face cards) =& =

6,1), (6,2), (6,3), (6:4), (6,5), (6,6) 2 26




Total number of outcomes when a die is
thrown =1,2,3,4,5,6

Odd number less than 3 = | %

[
P (odd number less than 3) = .

If three coins are tossed simultaneously, total
number of outcomes are (HHH), (HHT),
(HTH), (THH), (HTT), (THT),(TTT), (TTH)
Outcomes for at least two heads
= (HHH), (HHT), (HTH), (THH)

I
P (at least two heads) = 8 =3
A non-leap year has 365 days
For 364 days, there are 52 weeks i.e. 52
Sundays
For the remaining | day, only one Sunday
can exist.
So,

P (Getting 53 Sundays in non - leap year) =
I

7

Number of aces in a deck of cards = 4

5 13

P (ace) =

Given number = 3,5,5,7,7,9,9,9,9 12

Average of the given number

3+545+74+7+9+9+9+9
9

63
9
So, 7 comes two times in these numbers

=7

Thus, P (selecting their average) = 9

In a single throw of dice, total number of
outcomes are 6 namely 1,2, 3,4,5,and 6

Perfect squares = |, 4

2 I
P (Getting perfect square) = z = E

ADDITIONAY py P HEMATICS - 10

a)

b)

SECTION-B

When two coins are tossed together, total
number of outcomes are (H, H), (H,T), (T,
H) (T, T)

Outcomes for at least | head and | tail
=(H,T), (T.H)

I
P (at least | head and | tail) = % =E

Tickets are numbered from | to 20
Multiples of 2 between | and 20
=2,4,6,8,10,12,14,16,18,20
Multiples of 7 between | and 20 =7, |14
Outcomes which are multiple of 2 or 7

=2,4,6,7,8,10,12, 14,16, 18,20

Il
P (multiples of 2 or 7) = 20

Number of red marbles = 3
Number of blue marbles = 2

Total number of marbles =5

2
P (blue marble) = T

When a die is thrown, total number of
outcomes are 6 namely 1, 2,3,4,5and 6

Outcomes which are multiple of 3 = 3,6

|

"3

Outcomes which are even number or a
multiple of 3 =2,3,4,6

2
P (multiple of 3) = o

P (even number or multiple of 3)

2

_4 2
T 6 3

Total number of children = 3

=0

w|o

P (number girl) =




P (one girl)

P (two girls)

Wlw w|iNn w|—

P (three girls)

I
So, the probability of each cannot be 4

the given statement is incorrect.

14. No, the given statement is false and we do
want a higher chance of getting tail in the
4 th because every coin toss has an equal
probability of getting head and tail which is
I
2
There are equal chances of getting head
and tail in the 4th toss.
I5. Prizes available in 1000 tickets = 5
P (winni N S
(winning a prize) 1000 200
16. Given number = -2,—-1,0, 1,2
Number when x? <2 =-2,—-1,0, |
Poc<d) =«
(X ) - 5
SECTION-C
17. Word 'Assassination' has 6 vowels and 7

7
ii) P (consonants) = —

consonants
6 Vowels ={AA LA 1,0}
7 Consonants ={S,S,S,S,N,T,N }

6
E

P (vowels)

13

20.

(LN, (1,2), (1,3), (1,4), (1,5), (1,6)

2, 1), (2,2), (2,3), (2,4), (2,5), (2,6)

3, 1), 3,2), (3,3), (3,4), (3,5), (3,6)
“4,1), 42), 43), (44, 45), 4,6)

5, 1), (52), (53), (54), (5,5), (56)

6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)

Sum of number greater than 10 = (5, 6),
(6,5), (6, 6)

P (sum greater than 10) = % =E

A leap year has 366 days in which there are
52 weeks and 2 days

These 2 days can be filled as :
{ Monday, Tuesday }

{ Tuesday,Wednesday }

{ Wednesday, Thursday }

{ Thursday, Friday }

{ Friday, Saturday }

{ Saturday, Sunday }

I
P (53 Sundays and 53 Mondays) = 7

Total number of marbles = 225

Let X' marbles be green

2
Probability of green marbles = 3

2
P (green) =3
X =2
225 3
_225x2
X T3
X =75x%x2
X = 150 green marbles

Number of blue marbles = 225 — |50

= 75 blue marbles
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21. a) Total number of cards = (60 — 13) + |

a) Heart,

= 48 cards Number of cards (Heart) = 13
Cards divisible by 5 = 15, 20, 25, 30, 35, 40, P (heart) = 13
45,50, 55,60 49
b) Queen,
. 1o 5
P (disible by 5) = 48 24 Number of cards (queen) = 3
i = 3
b) Cards which are perfect square = 16,25, 36, P (queen) = -
49 9
c) Clubs
P (perfect square) = — = 1
P 9 48 12 Number of cards (clubs) = 10
22.a) When two dices are thrown, the total P(clubs) = 49
number of outcomes are : 24. Given card number are from | to 20
1, 1), (1,2), (1,3), (1,4), (1,5), (1,6
(L1 (1.2), (1.3). (1.4). (1.5). (1.6) a) Number divisible by 2 or 3
2, 1), 2,2), (2,3), (2,4), (2,5), (2,6)
=2,3,4,6,8910,12,14,15,16, 18,20
G, 1) 3.2), 3.3), 3.4), 3,3), 3,6)
I
(4.1). (4.2, (4.3), (4.4, 4.5, (4.6 P (dvisive by 2 or 3) = 7>
(5.1, 5.2, 5.3), 54, (5.5). (5.6) b) Prime number between | and 20
6,1), (6,2), (6,3), (6,4), (6,5), (6,6
©.1). 6.2). (5.3). (6.4). (5.3). (5.6) =2,3,5711,13,17,19
Getting a number greater than 3 on each 5
dice P (prime numbers) = 0 5
=(4,4) 4,5), 4,6)
(5,4) (5,3), (5.6) SECTION-D
(6,4) (6,5), (6,6) 25. Total number of red face cards = 6
o9 1 When red face cards are removed, the
P (greater than 3 on each dice) = 36 9 total number of cards now becomes 46.
b) Getting a total of 6 or 7 a) A red card
=(1,3), (1,6), (2.4), (2.5), Total number of remaining red cards = 20
(3,3), 3:4), (4.2), (43), g2 2010
G, 1), (52), (6, 1) (red card) = % =33
. b) A face card
P (total of 6 or 7) = 36 Total number of remaining face cards
' _ =12-6=6
23.  As king, queen, jack of clubs are removed
from the deck of cards, total number of 6 3
cards becomes 49. P (face card) = 46 23
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26

27.

28.

<)

a)

b)

a)

b)

d)

A red card

Total number of remaining clubs cards = 13

P (clubs) = 46

When a dice is thrown two times, total
number of outcomes are :

(1, 1), (1,2), (1,3), (1,4), (1,5), (1,6)
2, 1), 2,2), (2,3), (2,4), (2,5), (2,6)
3. 1), 3.2), 3.3), 3.4). 3.5), 3.6)
(4,1), (4.2), (4.3), (4,4), (4,5), (4,6)
5.1, 5.2), (5,3), (54). (5.5), (5.6)
(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)

P (5 will not come either time) = —

36
. 10 5
P (5 will come exactly once) = 36 = 8

Total number of cards = (45 -5) + | =4I

Odd number cards =5,7,9, I 1,13, 15, 17,
19,21,23,25,27,29,
31,33,35,37,39,41,
43,45

21

4|
Perfect square numbers = 9, 16, 25, 36

P (odd number) =

4
P (perfect square) = 41

Multiples of 5 =5, 10, 15, 20, 25, 30, 35, 40,

45

9
P (multiple of 5) = 21

0, as 2 is the only even prime number and
cards are numbered from 5 to 45.

Cards are numbered as 3,5,7, 37.

Total number of cards = |9

29.

Prime numbered cards = 3,5,7, 11,13, 17,
17,23,29,31, 37.

P (prime numbers) = 9

Total number of red balls = 5
Total number of white balls = 3

Total number of black balls = 7
Total number of balls=5+3+7 =15
a) Red or white

Red number of red and white balls =5 + 3 =

8
P (red or white) = s
b) Not black = Total number of red and white
balls
P (red or white) = s

c) Neither white nor black = Red balls
P (Neither white nor black) = P (Red)

5

15 3

I
30. a) P (queen)= 5

b) ) P (Ace) = Number of aces |
) ) P(Ace) = Totalnumber of cards 4

i) P (king)

Number of Kings in second draw

Total number of cards in second draw

31. Number of red balls = 4
Number of black balls = 5
Number of white balls = 6

Total number of balls=4+5+ 6 =15

6 2

15 5
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a) P (white)



b) P (red _4
) (re ) - |5
c) P (not black) = P (red and white)
_4+6 _10 _ 2
I5 I5 3
10 2
d) P (red or white) = % = 15 =3
32. a) Total number of cards = 52
Number of black kings = 2
P (black king) = 2z _ 1
(black king) = 5 e
b) Cards which are neither red nor queen = 24
P (neith d _2 6
(neither red nor queen) 5 13
c) Cards which are neither king nor queen = 44
P (neither ki M
(neither king nor queen) = 5 13
d) Cards which are either black or a king = 28
P (either a black card ki )—E—l
either a black card or a king) = o+ = 1=
WORKSH
SECTION-A

Total number of discs = 90

Prime number less than 23 =2,3,4,5,7, 11,
13,17,19

8 4
P (prime number less than 23) = %0 = 5

If two dice are thrown together, the total
number of outcomes are :

(1), (1,2), (1.3), (1,4), (1,5), (1.6)
@ 1), 2.2), @.3), 2.4), (2.5), (2.6)
3.1). 3.2). 3.3). 3.4). (3.5). (3.6)
(4.1), (4.2), (4.3), (4.4), (4.5), (4.6)
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(5, 1), (5,2), (53), (54), (55), (5¢6)
6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)

9 I
P (even number on both dice) = 3 =Z

Let B be Boy and G be Girl

Total humber of outcomes = GGG, GGB,
GBB, GBG, BBB, BBG, BGB, BGG

Favourable outcomes for at least | boy =7

Total number of outcomes = 8

7
P (at least | boy) = 3

Cards are numbered from | to 25
Total number of outcomes = 25

Cards divisible by both 2 and 3 = 6, 12, 18,24

4
P (divisible by both 2 and 5) = E

Total numbers =-3,-2,—-1,0,1,2,3
Number of total outcomes = 7

Number less than 2 =-3,—-2,—- 1,0, |

P( <2)—5
% ==
6

Total number of cards = 52
Total number = 4
Total number of jack = 4

Total number of cards which are neither ace
nor jack = 52 — (4 + 4)

=52-8
= 44

I
P (neither ace nor jack) = 5—2 =E

Number of red balls = 5
Number of green balls = 8
Number of white balls = 7

Total of white balls=5+8 +7 =20




8+7
20

P (getting a white balls or green balls) =
13
20 4

When a dice is thrown once, the total
number of outcomes is 6.

2 I
P (number less than 3) = Z = E
Total number of alphabets = 26

Number of consonants = 21

Number of vowels = 5

P (consonants) = %

Probability of two students not having the
same birthday = P (B') = 0. 992

Probability of two students having the same
birthday =P (B") = | — P (B)

=1-0.992
=0.008

SECTION-B

Total number =-3,-2,—1,0,1,2,3

Number whose square is less than or equal
to |

) Iy =
i) (0 =0

iiiy (17 =1

P (square is less than or equal to 1) = 7

When two coins are tossed, total number of
outcomesare {H,H}, {H,T}, {TH}L{T, T}

Outcomes for at least one tail

={HTL{THL{TT}

b)

3
P (at least one tail) = 4

When two dice are tossed together; total
number of outcomes are :

(1, N, (1,2), (1,3), (1,4), (1,5), (1,6)
21, (2,2), (2,3), (2,4), (2,5), (2,6)
3,1, 3,2), (3,3), (3,4), (3,5), (3,6)
“41), 42), 43), (44, 45), 4,6)
(5, 1), (5,2), (5,3), (5,4), (55), (5,6)
(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)
Outcomes for number on each dice
={2.2} {24} {26},

{42}, {44}, {46},

{6,2}, {6,4}, {6,6}

I
P (both numbers are even) = 36 = Y

Outcomes for sum on two dices is 5

4 |
P (sum on two dices is 5) = " = 5

When two dices are rolled simultaneously,
total number of outcomes are :

(1, N, (1,2), (1,3), (1,4), (1,5), (1,6)
2, 1), (2,2), (2,3), (2,4), (2,5), (2,6)
3, 1), (3,2), (3,3), (3,4), (3,5), (3,6)
“41), 42), 43), 44, 45), 4,6)
(5, 1), (5,2), (5,3), (5,4), (55), (5,6)
(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)

Outcomes for sum on the two dices is |10
= (4,6), (5,5), (6,4)

3 _1

P (sum on the two dice is 10) = 36 T

Total number of jacks = 4

Total number of ace = 4
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Number of cards is neither ace nor jack

=52-(4+4)=44
P (neither jack ~#_
(neither jack nor ace) L
16. When three coins are tossed simultaneously,

the total outcomes are :
(HHH), HHT), HT H), (THH),
(TTT), (TTH), (THT), HTT)

Outcomes for exactly 2 heads

=HHT), HTH), (THH)
3
P (exactly 2 heads) = 3

17. Total number of cards = 52

Total number of spades = 13

After losing 3 spades, number of spades left

=13-3 =10

Total number of black cards after losing 3

spades
=26-3 =23

23

P (black colour card) = )

18. Cards are numbered from | to 20
Number which are multiples of 3 or 7
=3,6,7,9,12,14,15,18

. 8 2
P (multiple of 3 or 7) = 20 = B

19. a) Total number of cards = 52

Total number of red king = 2

2 [
P d k = — = —
(red king) 5 2
b) Total number of queen = 4

Total number of jack = 4
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4+4 _ 8 _ 2

P (queen or jack) = ) 3

Total number of red cards = 100
Total number of yellow cards = 200
Total number of blue cards = 50

Total number of cards = 100 + 200 + 50 =
350

P (bl d) = 0 _ |

(blue card) = 350 7
P (not a yellow card) = P (red and blue
card)

_100+50 _ 150 _ 3

350 350 7
P (neither yellow nor blue card) = P (red
card)

_1oo
350

2
7

SECTION-C

When two dices are thrown together, the

total number of outcomes are :
(1, N, (1,2), (1,3), (1,4), (1,5), (1,6)
2, 1), (2,2), (2,3), (2,4), (2,5), (2,6)
(3, 1), 3,2), (3,3), (3,4), (3,5), (3,6)
“41), 42), 43), 4,4, 4,5), 4,6)
(5, 1), (5,2), (5,3), (5,4), (55), (5,6)
6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)
Outcomes for prime number on each dice
=31, 33 (52

(5,2), (5,5), 3,3)

(2,2), (2,3), (2,5)

P (prime number on each dice) =

w
o~|‘°




22.

23.

b) Outcomes for total of 9
=(3,6) (4,5),(5,4),(6,3)
Outcomes for total of 1| = (5,6) (6,5)

4+2 6 I
P(totalof9or||)=? =£ 7

When two dices are thrown together, the
total number of outcomes are :

(1, 1), (1,2), (1,3), (1,4), (1,5), (1,6)
2, 1), 2,2), (2,3), (2,4), (2,5), (2,6)
(3.1, 3.2), 3.3), 3.4, (3.5), 3.6)
(4.1), (4.2), (4.3), (44), (4.5), (4.6)
(5, 1), (5.2), (5.3), (5.4), (5.5), (5,6)
(6,1), (6,2), (6,3), (6:4). (6,5), (6,6)

a) Outcomes for a number greater than 3 on
each dice = (4,4), (4,5), (4,6)

(5,4), (5,3), (5.6)
(6,4), (6,3), (6,6)

P (number greater than 3 on each dice)

_2 !
36 4
b) Outcomes for getting a total of 6 on both

dice
=(1,6), (2,5), 3,4), (4.3). (5.2), (6, 1)
P (getting a total of 6 or 7 on both dice)

_5+6 _ Il

36 3
Total number of shirts = 100
Shirts which are good = 88
Shirts with minor defects = 8

Shirts with major defects = 4
a) P (Ramesh buys the selected shirt)

_ Number of good shirts 88 22

" Total number of shirts ~ 100 25

b) P (Kewal buys the selected shirt)

Number of good shirts

+shirts with minor defects

Total number of shirts
88 +8

100
96 24

100 25

24.  When three coins are tossed together, the
total number of outcomes are :

(HHH), HHT), HT H), (THH),
(TTT), (TTH), (THT), (HTT)

a) Outcomes for exactly two heads

=MHHT), HTH), (THH)

3
P (at least two heads) = 3

b) Outcomes for at least two heads
=(HHH), (HHT), (HTH), (THH)

4 [
P (at least to heads) = E = E

c) Outcomes for at least two tails
=(TTT), (TTH), (THT), (HTT)

I
P (at least two tails) = E = E

25.  Total number of cards = 52
Total number of jack, king =2 + 2 + 2
And queen of red colour = 6

After removing these 6 cards, the total
number of cards become 52 — 2 = 46

a) A black king
Total number of black kings = 2

2 I
P (black king) = % = 3
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b)

26.

b)

27.

28.

A card of red colour
Number remaining red cards =26 — 6 =20

20 10
P (red cards) = 46 =03

A card of black colour
Number of black cards = 26

26 13

P (black king) = 2% - 23

Cards are numbered from | to 100

Number divisible by 9 and is a perfect
square

= 36,8l
P (divisible by 9 and a perfect square)

_ 2 _
100 50
Prime number greater than 80 = 83, 89, 97

P (prime number greater than 80) = 100

When a coin tossed 3 times, the total
number of outcomes are :

(HHH), (HHT), (HT H), (T H H),
(TTT), (TTH), (THT), (HTT)

Ramesh wins if all the tosses show same
result

=P(A) = (HHH),(TTT)

2
PA)=—
W=7
P (Ramesh lossing the game) = | — P (A)
2.6 _3
8 8 4

Eight equal parts of the game are numbered
as

=1,2,3,45,6,7,8,
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29.

30.

a) An odd number

Outcomes for odd number = 1,3,5,7

4
P (odd number) = 8

_!
)

b) A number greater than 3

Outcomes for number greater than 3

=4,56,7,8

P (number greater than 3) =

>
8

c) A number less than 9

)
2)
3)
4)
3)
6)
7)
8)
9)

Outcomes for number less than 9

=1,2,3,4,5,6,7,8,

P (number less than 9) =

oo | 0o

A number ' x ' can be selected from 1,2, 3,and 4

A number 'y ' can be selected from 1,3,9and 16

Total number of Outcomes =4 x4 = |6

Cases for product ' x y ' to be less than 16 :

(1, 1)
(1,3)
(1,9)
21)
(2,3)
G, 1)
(3,3)
(4,1)
(4,3)

I x 1 =1
I x3=3
| x9=9
2x1=2
2x3=6
3x1=3
3x3=9
4x1=4
4x3=12

9
P ( product of x and y less than 16) = E

When three coins are tossed together, the
total number of outcomes are :



(HHH), (HHT), (HT H), (T HH), |
(TTT), (TTH), (THT), (HTT) PB)=73

a) Outcomes for at least 2 heads
= x 24 = 8 balls which are blue in colour

=(HHH), (HHT), HTH), (THH) 3

4 | 8 blue balls are present in the jar.
P (at least 2 heads) = 3 = —

2 32. Total number of balls in a bag = 18 balls
b) Outcomes for at most 2 heads
Total number of red balls = x
=MHHT), HTH), (THH), (TTH),
Total number of balls which are not red
(THT), HTT),(TTT)
=18-x

7
P (at most 2 heads) = 5 18—
8 a) P (ball is not red) = 3 .

SECTION-D b) P (ballis red) =

As 2 red balls are further added in the bag,

I
31.  Probability of selecting red balls P (R) = 2

| Total number of red balls = x + 2
Probability of selecting blue balls P (B) = 5 Total number of balls in the bag = 18 + 2 =20
Probability of selecting orange balls P (O) P (red ball) = X+2
20
[ - 2)
= | - — 4= _ 9 X _ (X
ATQ, =—x— =
43 @ TE s 20
= - l X X+2
12 le 20
_ ., 12=7 20x = 16 x + 32
12
. 5 4x =32
12 x = 8 balls
5 o _
P (O) = > Initial number of red balls = 8
Let there be ' n ' balls in a jar. 33. Cards are numbered from | to 25
So, a) Outcomes for number divisible by 3 or 5
5 =
P(O) = — 3,5,6,9,10,12,15,18,20,21,24,25
12 12
5 P (numbers divisible by 3 or 5) = 75
— xn =10
12 b) Outcomes for a perfect square number
o _ 10x12 =1,4,9,16,25
5 5 |
P (perfect square number) = — = —
n =24balls P d )= %5 T2
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34. a) Total number of cards = 52 9
P (multiple of 5) = —
Total number of spades = |3 49

c) Outcomes for perfect square number cards
Total number of aces excluding spades = 3

=1,4,9, 16,25, 36,49
p d _13+3 16 4 7 |
('spade or ace) = 52 52 13 P (perfect square) = 29 -7
2 | ,
ing) = — = — d) Even prime numbered cards = 0
b) P (black king) = — = ) P
i = 0
c) Total number of jack = 4 p (even prime number) = o
Total number of king = 4 — 0
4+4
P (Either jack or king) =P (J) = 3
5 36. The sample space is
8
=5—2 ZE {(I,I),(I,Z),(|,3),(|,4))(|)5)1(I!6)1
P (neither jack noe king) = | — P (J) (2,1),(22),(2,3), (24), (2,5), (2.6),
(3,1), (3,2), (3,3), 3.4), (3,5), (3.6),
=1- % (4,1), (4,2), (4,3), (4,4), (4.5), (4,6),
| 3 - 2 (5’ I )’ (5’2)’ (5’3)! (514)’ (5’5)’ (5,6)’
=3 (6,1), (6,2), (6,3), (6,4), (6,5), (6,6);
I 25
=13 a) P (5 will not come either time) = 36
d) Number of king = 4
b) P (5 will come up exactly one time) = 7
Number of queen = 4 36
444 37. Total number of persons = 12
Either a king or a queen) =
P 8 d ) 52 Number of persons who are extremely
8 2 patient = 3
52 13
Number of persons who are extremely
35. Cards are numbered from | to 49

honest = 6

Total number of outcomes = 49 Number of persons who are extremely

Outcomes for odd number cards = 1, 3,5, 7, kind
9, 11,13,15,17, 19,21, 23, 25,27, 29, 31, 33, =12-(3+6)
35,37,39,41,43,45,47,49
=12-9
a) Total odd number cards = 25
=3
25
P (odd number) = — 3
49 . . -
a) P (person who is extremely patient) =
b) Outcomes for multiple of 5 12

=5, 10, 15,20, 25, 30, 35, 40, 45 =
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b) P (persons who are extremely kind or
honest)

3+6

i Ih)

(i) (b) Sample space when pair of dice is thrown
{(1,1), (1,2), (1,3), (1,4), (1,5), (1,6),
(2.1),(2.2),(2.3), (24), (2,5), (2,6),

(3,1, (3,2), (3,3), (3,4), (3,5), (3,6),
(4.1), (4.2), (4.3), (4.4), (4.5), (4.6),
(5,1, (5,2), (5,3), (5,4), (5,5), (5,6),
(6,1),(6,2), (6,3), (6,4), (6,5), (6,6)}
Probability that 4 will come either of them
Il
36

I
(i) (b) P (5 will come at least once) = %

(i) (a) (5, 5) is the only outcome in which 5 is

coming on both dice P[(S,S)} 1

I
(iv) (c) Probabily both number are odd = 3% = 4

(v) (d) Probability both numbers are prime
2!
36 4

i DY

(i) (c) Let A:getting a King
Let B: getting a club
P (either A or B) =P (A U B)
P (A U B) =P(A) + P(B) — P(A.B)

4 13 |
__+___

52 52 52
_ 4

E

(i) (a) Number of black Queens =2

P (Black Queen) = 2_1
52 26

(iii) (c) There are 8 cards which are either ace or
jack

) 8 2
P (Ace or jack) = E = E

(iv) (b) Probability of red king = — =

52 26
(v) (a) No.of King and Queen=4+4=8
No. of card that don't have King and
Queen = 44
[

P (neither King nor Queen) = :—4 =53
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