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1. Real Numbers

MULTIPLE CHOICE QUESTIONS

1. (a) Here,a = Dividend, b = Divisor, q = Quotient and r = Remainder
Using Euclid’s Divison Lemma,
a=bq+r0<r<b
a=3q+r
Here b=3;
So, possible values of r =0, 1, 2.
~0=sr<3.

2. (c) LCMof23and33=23x 33

(b) n+7 2n+ 13| 2

2n + 14

—1|n+7 |—n—7
n

0+7
+7

0

~HCF=-1

4. (d) The two numbers 51 and 34
Their L.C.M is
102 =17x3x2
51 =17x3
34 =17x2

5 (@ 70-5=65
(b) 125-8=117
Now, we will compute the H.C.F of 65 and 117.

(@) 65 (b) 117
5 |65 3 |117
l_ l_
13 |13 3 |39
l_ l_
|1 13 |13
I l_
|1
I

13 is the only common factor of 65 and 117. Hence H.C.F. of 65 and 117 is 13.
Therefore,13 is the largest number which divides 70 and 125 leaving the remainder of 5 and 8 respectively.
Let us check it.

(@) 70 +12 (b) 125+12
Quotient =5 Quotient =9
Remainder =5 Remainder = 8
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Section A
1. Here,ais adividend.

2. Number 13233343563715 is a composite number as it has more than two factors and a number
which has more than two factors is a composite number and it is also divisible by 5 besides 1 and
the number itself.

3. Dividend = Divisor x Quotient + Remainder
=53 x34+21
=1802 + 21
= 1823

4., y=5x%x13=65
x =3 x 195 =585
HCF (k, 2k, 3k, 4k, 5k) = k
Smallest composite no. = 4
Smallest prime no. =2
~HCF (2,4)=2
7. 6n=(2x3)n
We know that a number ends with digit 0 only if it has both 2 and 5 as factors.As 6n does not have 5
as a prime factor, so, 6n does not end with digit 0.
8. P=ab> Q=a"h
FACTORS OF P(ab?) =axbxb
FACTORS OF Q(@*h) =axaxaxb

so,LCM OF PQ —axaxaxbxb
= a3p2
9. HCF of a=x%z?
b = xy?
a=XX XYYy
b=xyyy
The highest common factors of a and b are
Xy?
10. LCM (a,b __axb
| @b =HcFab)
_ 1800 _ 150
12
Section B

11. Let a be a given positive number.
On dividing a by 4, let g be the quotient and r be the remainder.
Then,by Euclid’s algorithm,we have:
a=4q+rwhere0<=r<4
a=4q+rwherer=0,1,2,3
a=4q+2=2(2q+1)
It is clearly shown that 2q +1 is divisible by 2. Therefore, 4q + 2 is a positive integer.

12. Using Euclid’s Algorithm,
240 =228 x 1+ 12




228 =12x19+0
Here, remainder = 0, Divisor = 12
So, HCF (240, 228) = 12
13. If a, b are any two positive numbers
Their HCF (a,b) = h and LCM (a, b) = | then

axb=hx|

Given

a=253,b =440

h=11

=253 xR

Therefore

hxl=axb

11 x 253 x R = 253 x 440
_ (253 x 440)
~ (11 x 253)

R =40

14, 3x12x101+4
=4x(3x3x101+1)
So, 4 is also a factor of 3 x 12 x 101 + 4 besides 1 and the no. itself.
S0,3 x 12 x 101 + 4 is a composite number.

15. Step by step explanation:
We have 1200,
We fist factorise the number “1200”.
1200=2x2%x2%x2x3x5x%x5
We can see that 3 has no pair.
To make it a perfect square, we will multiply by 3 on both the sides.
1200 x 3=2%x2%x2x2x3%x3%x5x%x5

V3600 =V2x2x2x2x3x3x5x5
V3600 =2 x2x3x5
V3600 =60

Hence, 3 is the smallest natural number by which 1200 should be multiplied so that to make it a perfect
square.

16. Factors of 1 to 10 numbers
1=1
2=1x2
3=1x3
4=1x2x2
5=1x5
6=1x2x3
7=1x7
8=1x2x2x2
9=1x3x3
10=1x2x5
LCM of number 1 to 10 =LCM (1,2,3,4,5,6,7,8,9, 10)
=1x2x2x2x3x3x5x7=2520

17. Let x and x + 1 be two consecutive positive integers.

If x is even,x + 1 is odd, so, x (x + 1) is even
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18.

19.

20.
175.

Sec
21.

22.

23.

If x is odd, x + 1 is even, so, x (X + 1) is even.
Therefore, the product of two consecutive positive integers is always divisible by 2.

3x5x13x46+23=23x(3x5x13%x2+1)
So, 23 is a factor of 3 x 15 x 13 x 46 + 23 besides 1 and the no. itself.
Therefore, 3 x 5 x 13 x 46 + 23 is a composite number.

As least prime factor of a is 3,a is an odd no. (because if a is even then it’s least prime factor must be
2). Also, as least prime factor of b is 5, b is an odd no.
Therefore, a + b is even such that it’s least prime factor is 2.

No, two numbers can not have 15 as their HCF and 175 as their LCM because 15 is not a factor of

(HCF of two numbers is always the factor of their LCM)

tion C

Using Euclid’s Division lemma.

a=6gqtr;o<r<é

r=0,a=6q=2(3qg),even

r=1a=6q+1=2(3q)+1,odd

r=2a=6q+2=2(3q+1),even

r=3a=6q+3=2(3q+1)+1, odd

r=4,a=6q+4=2(3q+ 2),even

r=5a=6q+5=2(3q+2)+1,odd

So, any positive even integer can be written in the form of 6q,6q + 2 or 6q + 4.

We know that any positive odd integer (say a) is of form 4q + 1 or 4q + 3

Case 1

a =4qg+1

a2 =(4q+1)2’=160°+1+8q=8(20°+q) +1
=8m+1 (m=2¢%+q)

Case 2

a =4g9+3

a2 =(4g+3)=160>+9+240=8(20>+3q+1)+1
=8m+1 (m=2g*+3q+1)

So, square of an odd positive integer is of form 8m + 1.

Consider 252 and 324.
Here,a = 324 and b = 252
by euclid’s division lemma
a=bq+tr, 0O<or=r<b
324 =252 %x1+72
252 =72x3+36
72=36%x2+0
Therefore, HCF (252, 324) = 36
Now consider 36 and 180.
Here a = 180 and b = 36.
by euclid’s division lemma-a=bq+r,0<or=r<b
180=36x5+0
Therefore, HCF (180, 36) = 36
Hence, HCF (180, 252, 324) = 36

::::::::




24.

25.

26.

27.

28.

29.

Using Euclid’s Division lemma,
a=5q+r,0<r<5
r=0,a=5q,a?=25¢%> = 5m (m = 5¢?)
r=1a=5q+1a=25¢°+1+ 10q
=5(50°+2q9) +1
=5m+ 1 (m =50+ 2q)
r=2a=5q+2a=25¢°+ 4 + 20q
=5(5¢%+ 4q) + 4
=5m + 4 (m = 5¢° + 4q)
r=3,a=5q+3,a2=250°+ 9 + 30q
=5(Bg*+6g+1)+4
=5m+4 (m=5¢°+6q+ 1)
r=4,a=5q+4,a>=25¢° + 16 + 40q
=5((3Bg*+8g+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)

= 2520 cm

7x19x11+11=11(7x19%x1+1)

So, 11 is also a factor of 7 x 19 x 11 + 11besides 1 and number itself.

So, (7 x 19 x 11 + 11) is a composite number.

Tx6x4x3x2x1+3=3(7x6x4%x2x1+1)

So,3isalso afactorof 7 x 6 x4 x 3 x 2 x 1 + 3 besides 1 and number itself.

S0, 7x6x4x3x2x1+ 3isacomposite number.

Here, we have to find LCM (12, 15, 18) which

indicates after how long they all again toll together.

LCM (12, 15, 18) = 180

So, three bells will toll together after 180 minutes i.e. 3 hours.

Using Euclid’s division algorithm,
1170 =650 x 1 + 520

650 =520 x 1 + 130
520=130x4+0

So, HCF (650, 1170) = 130

Therefore, the largest number which divides 650 and 1170 exactly is 130.

, 1 _ 1 3-2y2
Con3|der3+2\/7—3+2\/_x3_2\/—
3-2
V2. 3- fr 3_2yF
w-leva)

Let if possible 3 — 2+/2 is rational

3-22 = B,p and q are integers and q # 0

2(3 gj V2

2 40, 42, 45
2 20, 21, 45
5 10, 21, 45
2 2, 21, 9
3 1, 21, 9
3 1, 1, 3
7 1, 7, 1
1 1 1
2 12, 15, 18
3 6, 15, 9
2 2, 5, 3
3 1, 5, 3
5 1, 5, 1
1 1 1
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Here,%( - %j is rational but /2 is irrational which is not possible.

So, we get a contradiction.
Therefore, 3 — 24/2 is irrational.

ie. ﬁ is irrational.
30. Using Euclid’s division lemma,
117=65x1+ 52
65 =52x1+13
52 =13 x4+0
Here, remainder = 0, divisor = 13
So, HCF (117,65) = 13
To find : m, n
13 =65-52(1)
=65- (117 - 65 (1))
=65(2) + 117(-1)
=65m + 117n
Som=2,n=-1

Section D

31. Using Euclid’s Division Algorithm, we get
256 =36x7+4

36 =4x9+0
Here, remainder =0, divisor = 4
So,HCF (256,36) =4
LCM (256, 36) =28 x 32
= 2304
2 256, 36
2 128, 18
2 64, 9
2 32, 9
2 16, 9
2 8, 9
2 4, 9
2 2, 9
3 1, 9
3 1, 3
1, 1
Now,
HCF x LCM =4 x 2304
= 9216
Product of numbers = 256 x 36
= 9216
So,HCF x LCM = Product of numbers




32.

33.

34.

35.

36.

We know that every positive even integer is of form 2q and every positive odd integer is of form
2q + 1.
Casel n =2q
Consider n?—n =4g>-29=2(29>°-Q)
~ n2—nis divisible by 2
Case 2 n=2q+1
Consider n2—n =(29+1)>-(2q + 1)
=402+1+49-29-1
=402 + 4q - 2q
=2(202+29-10)
=2(292 + Q)
~ n?—=nis divisible by 2.
From Case 1, Case 2, we get n? — n is divisible by 2 for every positive integer n.

According to Euclid’s Division lemma,
a=3q+nr0=<r<3

Forr =0
a=3q=>a*=27¢>= a*=9 (3¢
=9m (m = 3¢°)
Forr =1

a=3q+1=>a=270>+1+ 279> + 9q
=9@a+3q°+q) +1
=9m+1(m=3q®+30°+2)
Forr =2
a=3q+2=a®=27q®+ 8 + 549> + 36q
=9 (3q° + 69 + 4q) + 8
=9m + 8 (m = 3¢° + 6¢° + 4Q)
Therefore, cube of any positive integer is of form 9m,9m + 1 or 9m + 8 for some integer m.
(i) Greatest possible length of each plank
= HCF (42, 49, 56)

=HCF(2x3x7,74,2°x7)

=7
So, greatest possible length of each plank is 7m. 2 182
(i) HCF (182,169) 7 91 13 | 169
13 13
=HCF (2 x 7 x 13,13?) 13 | 13 :
=13 1

To find the no. of required baskets such that Each basket contains only one of the two fruits but equal
in number.
We will find the H.C.F i.e. highest common factor
H.C.F : The largest common factor of two or more numbers is called the highest common factor
Thus 990 =2 x3x3 x4 x5
945=3x3x3x5x7
Thus HCF =3 x 3 x 5 =45
Thus the no. of fruits to be put in each basket in order to have minimum no. of baskets = 45.

Let the three consecutive positive integers be n,n + 1 and n +2.
If number is divided by 3, remainder can be 0,



|l or2.ien=3q+r,0=<r<3
Ifr=0, n=3q divisible by 3
ifr=1 n+2 =3q+1+2
=3q+3
=3 (q + 1) divisible by 3
fr=2n+1=3q+2+1=3(q+1)divisible by 3
So, one of numbers n,n + 1,and n + 2 must be divisible by 3 i.e.n (n + 1) (n + 2) is divisible by 3

Now, if a number is divided by 2, remainder is 0 or 1
i.e. n=2q+r; O0=<r<2

r=0, n=2q divisible by 2
Also,n+2=2q+2=2(q+ 1) divisible by 2
So,one of n,n + 1 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.

3. (@) 2 | 420 2 | 180 2 | 378
~2 210 2 | 90 3 | 189
5 [ 105 3 [ 45 3 | 63
3|2 3| 15 3|2
7 [ 7 5 [ 5 17
R T 1

So, HCF of 378,180 and 420is2 x 3 =6

: _ B 2 | 378, 180, 420
And LCM of 378,180 and 420is 2 x 2 x 3 x 3 x 3 x 5 x 7 = 3780 3 | 189, 90, 210
So, let us check whether 3 63, 30, 70
LCM (378,180 and 420) x HCF (378, 180 and 420) - 1 10 70
is equal to the product of the three numbers ’ ’
3780 x 6 = 378 x 180 x 420 2|3 10 10
22680 # 28576800 5 | 3, S, S
Hence LCM x HCF is not equal to the product of the 3 3 , 1
three numbers. 1 1

Now HCF x LCM
=6 x 3780 = 22680
Product of numbers = 378 x 180 x 420
= 28576800
So, HCF x LCM # Product of numbers.

(b) Let if possible 24/2 is rational.
242 = %, p and q are integers,q # 0
> 2 =g
Here,% is rational but /2 is irrational

So, we get a contradiction.
=~ 2+/2 is irrational.




38. (i) Letif possible 243 is rational.
5

243
— - %; p and q are integers,q # 0

_5p
Vo T 2q
5p

Here, 2q is rational but /3 is irrational which is not possible, so we get a contradiction.

\El is irrational.

(i) 3 rational numbers between 1.12 and 1.13 are 1.1210,1.1211,1.1213.
3 irrational numbers between 1.12 and 1.13 are 1.121121112111...,,1.1221222...,1.123123312333...

——

Section A

1. Here,denominator = 22-57-72. As denominator is not of the form 2™ x 5" so, the given rational number
has a nonterminating repeating decimal expansion.

245+ 2420 65 + 45
25 25

_10y5
= G
= 5 which is rational.
3. HCF(ab)xLCM(a,b)=axb
15 x LCM =45 x 105
45 x105

LCM = =315
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.

7. HCF(a,b)xLCM(ab)=axb

9x360=ax45
9 x 360
45 @
. 72=2a
8. op =00112
95 15 _ 95+ 150
ST R R T
_ 245 _
=0 =6.125

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



Section B

1L 0.375

gJ3

-0

30
~24

60
- 56

40
— 40

0

=0.375

oo|w

12. Let if possible 5 +/6 is rational.

546 = %; P, q are integers,q # 0

p
) V6 =54
Here, a is rational but /¢ is irrational which is not possible. So, we get a contradiction i.e.5 /6 is
irrational.
13. Letx=141.. 1)
X x 100 =1.41 x 100
100x= 141.1.41 )
On subtracting (1) from (2) , we get
99x = 140
_ 140
© 99

14. Maximum capacity = HCF (850, 680)
= HCF (2 x 52 x 17,23 x 5 x 17)
=2x5x17
=170 1.

15. (i) (<L) + (-1 + (1) + 1 + (1)
f (_21) + (1) + (-1) + (-1)
i) (2)7 =27 =25=%=21

16. The given rational number is g

13 _13 _ 13
Now 64 26 26 x 50

The denominator of the given rational number is of the form




17.

18.

19.

20.

2m x 5" j.e. 26 x 50 0.203125

=~ The decimal expansion of é—j is of the form of terminating. 64/ 1132'200000
13

64

The decimal expansion of —- terminates after 6 places of decimal. 200

Using Euclid’s Algorithm. 192
4052 = 420 x 9 + 272 80
420 = 272 x 1 + 148 64
272 =148 x 1+ 124 160
148 =124 x 1 + 24 128
124 =24 x5+ 4
24 =610 320
Here remainder = 0, Divisor = 4
So, HCF (4052, 420) = 4 0

Let if possible S is rational

A V5
—— = =, p,qare integers,q # 0
V5 @

_ 30
g =1
V5 P

Here, 3_pq is rational but 5 is irrational which is not possible, so we get a contradiction.

3 ..
“J5 is irrational.
Using Euclid’s Division Algorithm,
180 =144 x 1+ 36
144 =36 x4+0
Here, remainder =0, divisor = 36
So, HCF (144,180) = 36
We can write
36 =180 - 144 (1)
=36
=39-3
=13(3)-3
=13m-3
m=3
9" =(3x3)
Since, prime factorization does not contain 2 and 5, so, it cannot end with digit 0.

Section C

21.

Let if possible 43 + +/5 is rational

\/g.; \/_:%pand q are integers and q #0

T=4-V5
- (@)--E)



w3

Here,i

2p
Therefore, /3 + +/5 is irrational.

2
(% + 2) is rational but /5 is irrational, which is not possible.

22. Letif possible 2 /3 ++/7 is rational

2\/§+\/_:%,qareintegers,q¢0

p
V7 =g 243
p? 4p
7=—+12-—
q q \
4p p?

2
Here, 4ip (% + 5] is rational but /3 is irrational which is not possible. So, we get a contradiction

~ 243 ++[7 isirrational.
V3 +v7) (25 -v7)=(2v3) -(7)

=12 — 7 =5 which is rational
23. 5x7x13x17+289=17(5x7x13x1+17)

Here, 17 is also a factor of 5 x 7 x 13 x 17 + 289 besides 1 and number itself. So, it is a composite

number.
Also,7 x 11 x 13 x 15+ 225=(7 x 11 x 13 x 1 + 15) 15

Here, 15 is also a factor of 7 x 11 x 13 x 15 + 225 besides 1 and number itself. So, it is a composite

number.

24. LCM (20, 30,40) =120 2 20, 30, 40
So, all the three bells will toll together 2 10, 15, 20
after 120 minutes i.e. 2 hours. 5 5 15 10

2 1, 3, 2

25. Using Euclid’'s Division algorithm. 3 1, 3, 1

2058 = 378 x 5 + 168 1 1 1

378 =168 x 2 + 42
168=42x4+0
Here, remainder = 0, divisor = 42
So, HCF (2058, 378) = 42




26. Let HCF = x

LCM = 14x

LCM + HCF = 600

14x + x = 600
15x =600 x = 40

We know that HCF (a,b) x LCM (a,b) =ax b
40 x 14 x 40 = a x 280
_ 40 x 14 x 40
B 280
=80
27. According to Euclid’s division lemma,
a=bgq+rand0=<r<b
let a = Some integer
b=4
r=0,1,23
a=4q9,4q+ 1,49+ 2,49+ 3
Therefore, a is a positive integer if
a=4qg+1,49+3
28. Let if possible 7 — 2 /3 is rational.
7-2+3 = %,p and q are integers and q # 0

_,_P
23 =77

a4y
Here, % (7 - %j is rational but /3 is irrational which is not possible.
So, we get a contradiction
& 7 =243 isirrational.

Section D

29. (i) Letif possible%is rational

Here,ﬁ is rational but /2 is irrational which is not possible. So, we get a contraction.

1 .. ..
~ —— s irrational

V2
(i) Let if possible 7 +/5 is rational

745 = %, p and q are integers and q # 0

_P
V5 =5

Here, L is rational but /5 is irrational which is not possible. So, we get a contraction.

q
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~ 745 is irrational.

30. Using Euclid’s division algorithm
237=81x2+75
81=75%x1+6
75=6x12+3
6=3x2+0
So, HCF (237,81) = 3

Consider 3=75-6(12)
=(81-6)-6(12)
=81-13(6)
=81-13(81-75)
=81 -81(13) + 13 (237 - 81(2))
=81 (1-13-26) + 237 (13)
= 81 (-38) + 237 (13)
=81x + 237y
where =-38,y=13

31. HCF (96, 240, 336)
=HCF (2°% 3,2*x 3x52x 3 x7)
=24%x3
=48

So, number of stacks of English books = % =2

Number of stacks of Hindi books = 240 =5

48
_ 336
Number of stacks of Mathematics books = 78 - 7

32. () = AS we have to find 5 rational numbers between | and 2
= We can consider =1.1,1.2,1.3,14,15
11 12 13 14 15
10’ 10’ 10’ 10’ 10
11 6 13 7 3
10" 510" 5" 2
(i) HCF (70-5,125-138)

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

33. Let if possible 4/3 is rational

V3 = %, p and q are integers and q # 0
HCF (p,gq) =1
gV3 =p
30% = p?
3 divides p?= 3 divides p
p=3c
p? =9¢?= 3¢? = 9¢?




qz =3¢
= 3 divides > = 3 divides g
So, p and g have atleast 3 in common which is a contradiction to the fact that HCF (p,q) = 1
So, our supposition was wrong,

\[3 is irrational.

34. According to Euclid’s division lemma, for any positive integer n, we have
n=bq+r 0<r<b
Take b =5
n=5q+r0<r<5
Forr=20
n=5q, divisible by 5
n+4=>5q+4, notdivisible by 5
n+8=>5q+8, notdivisible by 5
n+12 =5q + 12, not divisible by 5
n+16 =5q + 16, not divisible by 5
So,forr=0, only nis divisible by 5
Forr=1
n=5q+1, notdivisible by 5
n+4=5q+1+4
=5q+5
=5(q + 1), divisible by 5
n+8=5q+1+8
=59 +9, notdivisible by 5
n+12=5q+1+12
=5q + 13, not divisible by 5
n+16=5q+1+16
=5q + 17, not divisible by 5.
So,forr=1, onlyn+4is divisible by 5
Forr =2,
n=5q+ 2, not divisible by 5
n+4=>5q+6, notdivisible by 5
n+8=5q+ 10
=5(q + 2), divisible by 5
n+ 12 =5q + 14, not divisible by 5
n+ 16 = 5q + 18, not divisible by 5
So,forr =2,only n+ 8 s divisible by 5
Forr=3
n=5q+3, notdivisible by 5
n+4=>5q+7, notdivisible by 5
n+ 8 =>5q+ 11, not divisible by 5
n+12=>5q+ 15
=5(q + 3), divisible by 5
n+ 16 = 5q + 19, not divisible by 5.
So, forr=3,only n+ 12 s divisible by 5.
Forr=4
n=5q+4, notdivisible by 5
n+4=>5q+8, notdivisible by 5
n+ 8 =>5q + 12, not divisible by 5



n+ 12 =5q + 16, not divisible by 5
n+16 =5q+ 20
=5(q + 4), divisible by 5
So, forr=4,onlyn+ 16 is divisible by 5.

35. Let if possible n + /m is rational

n++m= %, p and q are integers and q # 0
P
Ym=g-n
Here P —nis rational (as p, g are integers and n is rational) but \'m is irrational.

' q
So, we get a contradiction.
Therefore, n + \'m is irrational.

36. To prove:+ p ++/q isirrational.
Let if possible  p + +/q is rational

a
P ++4Qq = B2 and b are integers and b # 0

a
VP =5-T
On squaring both sides, we get
a 2a
=— +2 - —
P=3 bﬁ
L
b e P
2 (59
F—Za 2 ta-p

b (a2 o o . o
Here,2— (% +q- pj is rational but v/ q is irrational (as square root of a prime number is irrational)
a

which is not possible.

So, we get a contradiction.

Therefore,«/ p ++/q is irrational.
37. =72/24 km/h = 3 km/h

Time = Distance/Speed

Time for 1% cyclist = % =180 hrs

Time for 2" cyclist = 360 + % = 144 hrs
Time for 3" cyclist = 360_ 120 hrs

3
L.C.M of 180, 144,120 = 720 hrs

Total Time taken in days = % = 30 days

38. (i) In order to find the maximum number of columns in which they can march, we will
find HCF (32, 616).
32=2
616 =23 x 7 x 11




(ii)

39. (i)

(i)
40. (i)

(i)

(i)

So,HCF (32,616) =23 =8
Hence, maximum number of columns = 8

We know that for any two positive integers a and b,
LCM (a,b) x HCF (a,b) =ax b
LCM (306, 657) x HCF (306, 657)
=306 x 657
LCM (306, 657) x 9 = 306 x 657
306 x 657
9

According to Euclid’s Division lemma,
a=bq+r; 0<r<b
b=6
a=6gq+r;0<r<é6
r=0
a=6q

= 2 (3q) which is even
r=1
a=6q+1

=2 (3q) + 1 which is odd
r=2
a=6q+2

= 2 (3q + 1) which is even
r=3
a=6q+3

=6g+2+1

= 2(3q + 1) + 1 which is odd
r=4
a=6q+4

= 2 (3q + 2) which is even
r=5
a=6q+5

=6g+4+1

=2 (3q + 2) + 1 which is odd

LCM (306, 657) = = 22338

Take

For

For

For

For

For

For

Therefore, every positive integer is of form 6q + 1 or 6q + 3 or 6q + 5.

LCM (X3 y3’ X3 ys) = x3 y5
135 and 225
225=135x1+90
135=90 x 1 + 45
90=45x2+0
So, HCF (135, 225) = 45
196 and 38220
38220 =196 x 195+ 0
So, HCF (196, 38220) = 196
867 and 255
867 = 255 x 3 + 102
255 =102 x 2 +51
102=51x2+0
So, HCF (867, 255) = 51



02 Polynomials

= b?2>(@+c)=a’+c?+2ac
1. (a) Let o, B be the zeroes of f(x) L b’ —dac> & + ¢ — 2ac
op =3 = b’-4ac>(a-c)*>0
= K =3 Discriminant cannot be negative and positive
N }( -3 simultaneously.
3 - . a cannot be greater than 0.
2. (€) a+Pp= ik ap = 2 = ¢ cannot be greater than 0.
o 11 atp _ —13 = So, only possibility is ¢ < 0
o B of 7 7
3. (d) both aand c. 4 W
4. (b) Let p(x) = 2x? + 2ax + 5x + 10 Section A
As (x + a) is a factor of p(x), 1. b*-4ac=0
p(-a) =0 f(x) has two equal zeroes
282 - 282-53+10 = 0 2. A quadratic polynomial is of form
5a = 10 k {x? — (sum of zeroes) x + product of zeroes
a=2 = k{xz-(%l)xﬂ-s)}
5. (b) Ifc=0, "
Discriminant (D) = b2 — 4a(0) = 5 {2+ x-6}
< 0 (as f(x) has no real zeroes) 3. Letp(xX)=x*+x*-2x*+x+1
= b? < 0 not possible Remainderisp(l)=1+1-2+1+1=2
So, c#0 4. A binomial of degree 6 is x® + 4x?
If c>0 5 33-x2-3x+1
In the discriminant, b? is positive. Discriminant = X*(3x-1)-1(3x-1)
(D) will be negative only if a > 0 = (x2-1)(3x-1)
Consider a+b+c<0 = x+1) (x-1) (3x-1)
= b<-a-c 6. a+b=11, ab=30
= —b>a+c & + b= (a +b) (a2 + b? — ah)

ADDITIONAL \JATHEMATICS - 10



7.

= (a+ b) [a + b)2 — 3ab]
11 (121 - 90)

11 (31)

341
(x)

6x* — 3 - 7x
6x*—7x -3
6Xx?—9x + 2x - 3

3X (2x—-=3)+ 1 (2x-3)
(2x-3) (3x + 1)

3 -1
0 = - .
=X=3 3

Now, f(x)

So, zeroes are X = E _—1
’ 2" 3
p(X) = 4x*-5x -1

oc+B=Z, GB:T
-1(5 -5
a2B+aBZ=aB(a+B)=7(Z]=E
f(x) =6x3+3x>-5x + 1
3 -1

a+B+’Y:?:7

-1
och=g

1
So, olflyt=— =-6
Bty By
o’y + af?y + afy?

= afy(a+B+y)

s ) IS
6|2 12

Section B
10. Dividend = Divisor x Quotient + Remainder

XC+2x2+4x+b=(x+1) (x> +ax + 3)
+(2b - 3)

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

On comparing coefficients of x? and constant

terms we get,

a+tl=2=a=1

11.

12.

13.

b=3+2b-3=b=0
p(X) = 3x? - 6xX + 4

4
o+p=2 OLB:§

g+—+2(l+l]+3oc[3
2 B

B o
2 2
= o +f +2(Q+BJ+3aB
op of
o+ -20
= ( B) B+2(a+6]+30¢3
of o
8
4=
= 3+2 g +3(£]
N ERINE
3 3
= 1+3+4
= 8
1
Let the zeroes be o, o
oc+£: 2—13, Ocl: 6a
o a’+9 o a’+9
6a
So, 1= — =a?-6a+9=0

a“+9
a?-3a-3a+9 =0

a(@-3-3@-3) =0
@-3)@-3) =0

a=3

Let the two zeroes of the f(t) = kt>+ 2t + 3k

o and .
Sum of zeroes (o + )
Product of the zeroes o

-2 3k

Kk

—2k = 3k?
2k +3k2=0
kBk+2)=0

k=0



14. 2x2 +2x -1

4x% 4+ 3x -2 / 8x* + 14x3 — 2x? + 8x — 12

8x* + 6x3—4x?

- - +

8x3 +2x%+ 8x - 12

8x® + 6x% — 4x

- - +
—4x* +12x - 12
—4x*-3x +2
+ + -

15x -14

15. Cubic polynomial is of form
= (o +B+7y)x*+ (ap + By + ay) X — oy}
=k{x*-(5+6-1)x*+ (30 -6-5) x - 30}
= k{x®*-10x*+ 19x + 30}

16. Let the zeros of the polynomial be:
a—d,aand a + d, so that the roots are in AP.
f(X) =x3+ 3px?+ 3gx + .
The standard form of a cubic equation is:
x3(@+b+c)x?+ (ab + bc + ca)x —abc - 0.

Comparing this equation with the given
polynomial:

We find:
3p=—(a-d+a+a+d)
= 3p= -3a
= p= -a
3q-(a-d)a+a(a+d)+(a+d)a-d)

=3q=a’-ad +a*+ad + a2 - d?

= 3q = 3a% - d?
= d? = 3a% - 3q
or,d? = 3p? - 3q

And,r = —(a—d)a(a + d)

Or,r=ad?*-a°

Or.r = (-p) (3p* - 30) - (-p)°
Or,r =3p3+ 3pq + p?
Thus, r = 3pq — 2p*.

Section C

17. o2 + 32 can be written as (o + B)? — 203
p(X) = 2x2 - 5x + 7
a=2,b=-5,c=7
o and B are the zeros of p(x)
We know that ,

Sum of zeros = o + B = :i

b
a 2
c 7
Product of zeros = — = —
a 2

20+ 3B and 3o + 2[3 are zeros of a polynomial.
Sum of zeros = 2o + 3B+ 3o + 23
=50+ 53
=5 [o+f]
5

=5 x—

2
_ 2

2
Product of zeros = (2o + 3B)(3c + 2[3)

=20 [3o + 23] + 3B [3a + 2]
= 602 + 4af + 90 + 632
=602 + 130 + 62
=6[o2+ 2]+ 1303

=6 [(o+B)>—20p ] + 130

[ 2
=6 |[5) —2x L |+13x L
2 2 2
= 2_5— +%
6 7|+
:6 é_ﬁ +ﬂ
4 4| 2
_~ =381 ,.91
_6.4 +2
_ 18 o1
=
R
=2t
_82
=7
=41




18.

19.

20.

-18 -9 .
T— > [Simplest form]

a quadratic polynomial is given by :-
k { x2 — (sum of zeros)x + (product of zeros)}
5
k{x2-——+41
- +al}
k=2 c
2{x¢-—=—+41
- ]
2x? — 5x + 82 is the required polynomial.

Dividend = Divisor x Quotient + Remainder

X4+ 2x3-2x2+x—-1=(x*+2x-3) Quotient
+ Remainder
x2+1

X2+2X—=3 ) X4+ 23 -2 +x -1

X* + 2x3 — 3x2
- - +

X2 + x -1

X2 +2x -3
- - +

-X +2

So, X*+2x3-2x*+x—-1=(x*+2x-3) (X
+1)+(x+2)

So, —(-x+2) =x-2 must be added to
the polynomial f(x).

2x2 + 5

I+ AX+1/6x% + 83+ 17x% +21x + 7

6x* + 8x3+ 2x?

15x2 +21x + 7
15x? + 20x + 5

X + 2

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

Let the quotient be g(x) = ax? + bx + ¢ and
remainder r(X) = px + g

Using division algorithm,

f(x) = g (x) a(x) + r(x)

IX*+ 55X —Tx2+2x+ 2

(X2 +3x+1) (ax?*+bx+c)+px+q

= ax*+ bx® + cx? + 3ax® + 3bx? + 3cx
+ax?+bx+c+px+q

a=3
5=b+3a=b=5-3a=b=-4
-7=c+3b+a

-7 =¢-12+3=>c=2
2=3c+b+p
2=6-4+p=>p=0

N
1

q+c=>09=2-2=0
So, Remainder =px+q=0
As remainder is zero, g(x) is a factor of p(x).

21. Letf(x) =x®+2x* + kx + 3

Remainder = f(3) = 21

BF+23)2+3k+3 =21

27+18+3k+3 = 21
3k = 21 -48=-27

k = -9

Now, we will find the quotient.

Dividend = x® + 2x®>+ kx + 3
= x¥+2x*-9x+3
Divisor = X-3
x> +5x + 6
X-3 /x3+2x2—9x+3
x3 —3x?
-+
5x? - 9x + 3
5x? — 15x
-+
6X + 3
6x — 18
-+
21

So, quotient = x> +5x + 6



24. According to division algorithm,
Dividend = Divisor x Quotient + Remainder
X2=3x2+Xx+2 =g(X) (x-2) +(-2x + 4)
X} —3x*+Xx+2+2x -4

22. Zeroesare —/3 and /3
So, factors are (x + +/3), (X — +/3)
ie. (x+4/3) (x—+/3)isalso a factor

i.e. x2-3is afactor of given polynomial. g(x) = 2
x +1 _ x®=3x*+3x-2
X2—3 /23 +x2 - 6x — 3 - X—2
x?—-x+1
2x3 - 6X
_ + x—2/x3—3x2+3x—2
X2 —3 X3 — 2x?
, e
X3 X2 43X -2
0 - Xz + 2X
+ —_
For the remaining zero, X -2
put 2x+1 =0 X —2
-1 — +
X = ? 0

23, As /2 is a zero of given polynomial, x — V2

Is a factor of the polynomial.

So, g(xX) =x*-x+1

6x2 +7[2 x + 4 Section D
x— 2 /65 + 2% —10x — 42 25. f(x) =x?—px+q
6X¢ —6+/2 X2 atPf=p ap=q
-+
742 X2 - 10x Consider
72 x? - 14x LHS
— + 2 2 4 4
X — 42 o B_C 2+[23
BZ 0(2 aB
4x - 42 N
S NGRS
For other zeroes, S - o’p’
62+ 72X +4=0 :oc2+[32]2—20c2[32
6X + 342X +42x+4=0 - (aB)’
3X(2x+ 2)+42x+4=0 F(G+B)2—ZOCB]2—2(0€B)2
3V2x (V2x+1)+4(2x+1)=0 _ By
(Bv2x+4) (J2x+1)=0 o -2q] -2(af
P —<q| —<419
Lo A2 22 _ L :
32 6 3 (a)
andx:_—lzﬁ _pt+4g® -4p’q-29°
\/E 2 - q?




4 2
_2—2—4L+2 = RHS
26. Letp(X) =x3—-2x*+qgx—r
a+tB+y=2
For a+p =0 = 0+r=2
= r=2
Also, oy = r
20 = r
af + Py +ay = g
af +y(a+P)=q
ap+y(0) = q [As o+ =0]
af = ¢
r —_
5 ~d
29 = r
217. 2x2 -3x + (-8-2k)

X2+ 2x+k [2x* +x® - 14X +5x + 6
2x* +4x3 + 2kx?

-3x® + x¥(-14 -2k) + 5x + 6

-3x% - 6x? — 3kx
+ + +

x? (-8 —=2k) + x (5 + 3k) + 6

%2 (-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* + X3 — 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.

2X4+x3-14x°+5x + 6
= (X2+2x +K) [2x2 - 3x + (-8 =2 K)]

find zeroes of the two

28.

= (X2+2x-3) (2x*-3x-2)

= (X+3X-X-3)(2X°-4x+x-2)

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

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

So, ZEroes are -3,1, _?1 2

Again consider x? + 2x + k
=x2+2x-3
=x*+3x-Xx-3
=xX(X+3)-1(x+3)
=(x-1)(x+3)
So, zeroes are 1,- 3.
f(x) = x*—2x+3
a+p =2
af =3
(@) Roots are (o +2,B + 2)
Polynomial is
k {x? — (sum of zeroes) x + product of zeroes}
K{=(a+2+p+2)x+(at+2)(B+2)}
k{¢—(a+p+4)x+af+2(a+p)+4a}
K{x>-(2+4)x+3+2(2)+4}
k {x? - 6x + 11}

(b) Sum of zeroes

a-1 B-1
= —+—

a+l PB+1
) (a—1)(B+1)+(a+1)(B-1)
B (a+1)(B-1)
_ofto-B-l+of-o+B-1
a of+o+pB+1
__20p-2
 af+o+P+l
_ 6-2 As

i+22+1 o+ p=2
"5 3 af =3

ADDITIONAS MATHEMATICS - 10



Product of zeroes

I
R(R
+ |1
|l
—_—— N—
=T —
™= |
+ | 1
|l
N——r

A quadratic polynomial is of form

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

2 _2 +1
X" —X—
3 3

%{3x2 —2X +1}

29. x2 —2:[5x +3
X — \E/x3 —3\/§x2 +13x — 3\/3
X3 - Jéxz
- +
—Z\EXZ + 13X — 3\/3
- 2\/§x2 + 10x
+ —
3x - 345
3x - 345
- +
0
For other zeroes,
Consider x% - Z\EX +3=0
_ 2J5£420-12
X = 2
_ 2548
2
ADDITIONAC" M ATHEMATICS - 10

30.

31.

25+ 2.2

2

J5 42

ax®+3x2-bx-6

Xx=-1-2

Put the values of x in Equation

We get,

a(-1)3 + 3(-1)2-b(-1)-6=0

= -a+3+b-6=0

= b-a=3

Now x = -2

a(-2)3 + 3(-2)2-hb(-2)-6=0

= -8a+12+2b-6=0

= 2b-8a+6=0

= b-4a=-3

from (1) and (2)
b-a =3

b-4a=-3
o+ +

= b = 5 now put this value in Equation
axd+3x2-bx-6=0
=>2x3+3x2-5x-6=0

Two zeroes are given (-1,-2)
X+1)(X+2)=x2+2x+x+2=0

= Xx2+3x+2=0

2Xx -3
X2+ 3X + 2 /

2x3+ 3x2-5x -6

2x3 + 6x2 + 4X

-3X2-9x -6
-3X2-9x -6
+ + +
000
Hence, another zeroes is
2x-3=0
= X= 7

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



factor of p(x)
X2 — 3x + 2

x3+2x2+a/ x>+ Xt — 4+ 32 +3x+ Db

x® + 2x4+ ax?

- 3= 4+ (3-a)x* +3x+h

— 3x*- 6x° — 3ax
+ + +

233+ (3-a)x* +(3+3a)x+h

2X3 + 4x? + 2a

(-a-1) x*+ (3+3a) x + (b-2a)

Remainder = 0
(ra-1)x2+(3+3a)x+(b-2a)=0
= -a-1=0, b-2a=0
= a=-1, b+2=0
= a=-1, b=-2
Now,
p(x) = (X®+2x>+a) (x*-3x+2)+0
= (x¥+2x°-1) (x*-3x+2)
For other zeroes of p(x),
Put x)-3x+2 =0

X2-2Xx-x+2 =0
X(x-2)-1x-2) =0
x-1)(x-2) =0

X =12

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

32. (i) p(x)=x®—5x2— 16x + 80

Let the two zeroes be o,—o and the third
zero be y.

at+(-a)+y =5
Y =95
Also a(-a)y = =80
-a? (5) = -80
80
0(2 = ?:16

o =+4
For o=-4, —-a=-(-4)=4
For o =4, -0 =—4.
So, zeroes are —4,4,5
(i) fx) = xX*-p(x+1)-c
= xX*—px—(p+c)
atB=p ap=-(p+o)
Consider
(a+)(PB+1) =oapt+t(@+tp)+1
=-(ptco+tp+l
=1-c

Section A

1. f(x) has 2 real zeroes.

2. X2+ 7x + 12
X2+ 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, XxX=-4

3. Leta, 1 be the zeroes of p(x)

o
1 —-a
o— = —

o 5

1= 2

5

a=-5

4. f(x) has 2 distinct real zeroes

5 Let p(x)=x®+ax?+bx+c
Let a, B,y be zeroes of p(x)

Such that oa=-1
afy = -C

(-1) By = -C

py=C



So, product of other two zeroes = C
6. Quadratic polynomial is of form

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

1

=
—N—

X

N

|
—
w| N

|

G
N

x

+

wN
—
N
N——
%/_J

- K 12x* —5x — 2
- 12

k
= 1 (12x? - 5x - 2)

2y +7y+5=0
Herea=2,b=7,c=5
o, B are 2 zeroes

So sum of the zeroes = o0 + B = b _ =7

Product of zeroes = off = % = %

Now just put the values

a+Brop =(c+p)+op

_—1.5
_7+ >

2 _
_2_1

So required answer is -1

~

<« f(x)=-x2+2x-3

=N W R U1 NN 0O

<\
< — T r— T T\ T

9 -8-7-6-5-4%-2-

! ! ! ! ! ! ! ! -
T T T T T T T >

L

In the above graph, for both the curves we can
observe that the sign of c is negative only.

9.

10.

f(x) = (k? + 4)x? + 13x + 4k

Let the two zeroes be a, 1

o
_ a(;) 4
o k? + 4
K- 4k +4 =
(k=232 =0
k=2

X2+ 99x + 127
a+p=-99, oap=127
o, B are either both positive or both negative

If o, B are both positive then o + f = - 99 is
not possible

So, o and 3 must be negative.

Section B

11.

12.

f(X) =x2—px +q

a+tPp=p oaf =q
(i) Consider o + 32

(o + B)* - 20
p>-2q

of g
We know that,
Sum of zeroes = _?
a+PB=5
also,

iy Lylo0rB_p
o

Product of zeroes =
off =k
Given:
o-pB=1
From (1) and (3)
a+PB=5
o-pB=1
200=6
o=3
Put this in (3)
3-B=1
—B=-2
=2

Now put this value in (3)

<] )

(on adding)



off =k
2x3=k
6=k

13. Quadratic polynomial is of form
k {x*> — (sum of zeroes)x + Product of zeroes}

4+\/§+4—\5

2 2

A

6-2

_16-2_14
T4 4

So, quadratic polynomial is

k {x2—4x+z}
2

k
:?{2x2—8x+7}

Sum of zeroes

Product of zeroes

’
2

14. 3% - X

X2+ x-1 /9x4—4x2+4

Ox* + 3x® — 3x?
- - +

-3¢ -x* +4

-3¢ -x* +4

+ + -
-Xx +4
Quotient = 3x2-x
Remainder = —x +4

15. f(x)=x*-1=x*+0x-1
a+pB=0 aopf =-1

20 28

B «

_ 062+B2]

ofp

Sum of zeroes

2
= _—1[0+2]=—4
200 2
Product of zeroes = i —B:4
B o

A quadratic polynomial is of form k {x? — (sum
of zeroes) x + product of zeroes}

K {x2+4x + 4}

16. f(x) =ax®+bx + ¢

a+B = __b’ aB:E
aZ 2
Consider OC—2+B—2: o +P
o of
) (a+B)(oc2+B2—ocB)
- "
(cc+B)| (o +B) ~308
-b|b® 3¢
ala® a
T ¢
a

17. As 1is a zero of f(x),

SO, (x — 1) is a factor of f(x)

—X>-X+6
x—1)—x3+7x+6
_X3+X2
+ —
- X +7x-6
- X2+ X
+ —
6Xx — 6
6Xx — 6
-+
0
For other zeroes of f(x),
put X2-Xx+6 =0

X*+x-6 =0



X*+3x-2x-6 =0
X(x+3)-2(x+3) =0
x-2)(x+3) =0
x=2, -3
So, other zeroes are x = 2, -3
18. f(x) = x2-13x + Kk
Let a, B be two zeroes of f(x)
aff = k=40
So, f(x) = x2-13x + 40

x?—5x—8x +40
X(X-5)-8(x-5)
- (x-5) (x-8)
For zeroes of f(x), put f(x) =0

le. (x-5) (x-8) =0

X =58
19. 22 -2x -1
4x2+3x—2/8x4+14x3—2x2+7x—8
8x* +6x3 — 4x?
S — +
8x® +2x*+ 7x -8
8x® + 6x% — 4X
- - +
—4x% + 11x-8
—4x* + 4x +2
+ + -
15x - 10

So, 15x — 10 must be subtracted from
8x* + 14x3 —2x? + 7x — 8. S0, that the resultant
polynomial is exactly divisible by 4x2 + 3x — 2.

20. f(t)=t2—4t + 3

a+pB=4 aopf=3
Consider
of B + o’ B = a® B (ot B)
= (ap)’(a+ )

ADDITIONAL \JATHEMATICS - 10

= 27 (4) = 108

1.1 _o+p 4

And —+B T
Section C

21. Leta-—d,aanda + d be the zeroes of f(x)

a-d+a+a+d=12

3a =12
a=4
Also, (a-d)a(a+d) = 28
4-d)y4@4+d) = 28
16-d =7
2 =9
d =43
Case 1 Case 2
a=4, d=3 a=4,d=-3

So, zeroes are So, zeroes are 7,4,1

a—-daa+d=147
Therefore, zeroes of polynomial are 1,4 and 7.

22. 8
10x? + 2x - =

3 9
X2—x+1/ 30x* +

92 + X2 + 2
30x4 — 10x® + 10x?
- + -

19x® — 9x%+ 2

19x3 — Ex2 + %x

|
|
=
N
+
|
=
|
|

Dividend

30x*+ 9+ x2+ 2

Divisor = 3x?-x+1
8

Quotient = 10x? + Bx -—
3 9




23.

Remainder = — §x + E
9 9

According to divisor algorithm,

Dividend = Divisor x Quotient + Remainder
Consider

Divisor x Quotient + Remainder

(Bx2-x+1) (10x2 +1€9x 8

9 9 9

30x* + 19x3 — Ex2 —10x3 - Ex2 + Ex +
3 3 9

1OX2+£X—E—§X+§
379 9 9
= 30x*+x°(19-10)+x? —%—%QHO +

8 19 65 8 26
X|=4+=—-—= |+ ——+—
9 3 9 9 9

= 30x*+9x®+Xx2+0x+2

= 30x*+9x+x2+2

= Dividend Hence verified.
f(x) = 4/3x2 + 5x - 243
Sum = 5(8-13)
Product = — 24 (8 x -3)
f(x) = 4/3%2 + 8x — 3x — 24/3

4x (N3x+2) =3 (V3x+2)
(4x — \/g)(\/§X+2)
For zeroes of f(x), put f(x) = 0
(4x-3) (\3x+2)=0
3 -2

S

Sum of zeroes =

— Coefficient of x

Coefficient of x?

_ﬁ_i _ 5
-4 3 - 4\/§
3-8 _ 5
- 4\/§ - 4\/5

24,

Coefficient of x

Sum of zeroes

Coefficient of x?

()5

1

2

Product of zeroes

Constant term
Coefficient of x?

B3
43

1

2

Constant term

Coefficient of x?
Hence, the relationship between zeroes and
its coefficient is verified.

f(x) =x*?-x-2
a+B=1 of=-2

Sum of zeroes = 2 +1+2f+1
2(c + B) + 2
2(1)+2

=4

Product of zeroes = (2o + 1) (2 + 1)
4ap + 2(0 + B) + 1
=-8+2+1
=-5

Product of zeroes =

Quadratic polynomial is of form

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

Now, we need to find o® + 3

(a + B) (0 + B? = ap)

(a + B) [(o + B)* - 3af]
4(16 + 15)

4(31)

124



25. f(X)=3x>—4x+1
4 1
oc+[3:§, ocB:?
Sum of zeroes = OL—2+B—2
B o
o’ +

(oc+B)(oc2 +B° - apB)

) oc+[3[oc+[3 —SaB]

4l1 _1!
3

9
-t
3
9 9
OCZ 2 1
Product of zeroes = =of==
of 3

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

281
k 4> ——x+
e

g{gx2 - 28X +3}

26. X2+ X +7
x2+1 /x4+x3+8x2+ax+b
x* + x?

X+ T7xX2+ax+b

x3 + X

x> +(a-1)x+hb
7X? +7

@-1x+((b-7)

As x* + x3 + 8x2 + ax + b is exactly divisible by
x2+1

217.

28.

Remainder = 0
@-x+b-7 =0
a=1 b=7

Let a, B be the zeroes of f(x)

o+ = ——, OLB——
. . 1 1
Zeroes of the required polynomial are —, B
o
Quadratic polynomial is of form
K e[ Lelhel
o p) of
= k x*- o+p N
of of
_b
= ok o2 x4l
c c
a

= % {cx? + bx + a}

f(x) =x3—4x2 - 3x + 12

As \[3, _\/3 are zeroes of f(x),s0 (X — \/3)
(x + /3) are factors of f(x).

ie. (x— 3) (x+ f3)=x*-3is afactor of
f(x)

factor of f(x)

X—-4
X=3)X - 4¢ -3 +12
x® - 3x
- +
— 4% + 12
— 4% + 12
+ _
0
For third zero, XxX-4=0
X=4




29. p(x) =2x2+5x + k

30.

5 k
+ = - — -
atp=-7 ob=7

) 21
Given: a2+BZ+aB:T
21
= (@*+py-ap = -
25 k 21
= —_— = —
4 2 4
k 25 21
= —=—-—=1
2 4 4
= k=2
X2+ 2x+ 3
x2+5)x4+2x3+8x2+12x+18
x* + 5x?

2X3+ 3x? + 12x + 18
2x3 + 10x

3x2+2x +18
3x? +15

2X +3

On comparing 2x + 3 with px + q,

we get p=2, q=3

Section D

31.

XZ

X2 — 4x + (8 — K)

—-2x+ k /x* — 6x3+ 16x2 — 25x + 10

x4 — 2x8 + kx?
-+ —

—4x3 + (16 —k)x>- 25x + 10

—4x3 + 8x? — 4kx
+ - +

(8- K) X2+ (=25 + 4K) x + 10
8-k x2— 2(8-K)x +k (8 —K)

(-9 + 2k)x + (10 — 8k + k?)

Remainder = (-9 + 2k)x + (10 — 8k + k?)
=X+
[x* - 6x3 + 16x2 — 25x + 10]
X2 —2x +k
On diving the above given equation, we get,

and remainder = x+a

32.

Given the reminder is (X + a)

(4k— 25+ 16 - 2k) X + [10 - k(8 —K)] =x + a
(2k-9)x +[10-8k + k] =x+a

On comparing on both sides, we get
2k-9=1

2k = 10

Therefore, k=5

Also,10 -8k + k? = a
10-8(5)-5°=a

10-40+25=a

Therefore, a=-5

f(x) = x* — 6x3 — 26x? + 138x — 35
Zeroes of f(x) are 2 + J3.
So,[x— 2+ V3)I, [x-(2-+3)]

are factors of f(x)

ie. [(x-2)—-+3][(x-2)+ +/3]isafactor
of f(X).

ie. (x-2)2- (\/5)2 is a factor of f(x)
i.e. x?+4-4x-3isafactor of f(x)

i.e. Xx?-—4x+ 1isafactor of f(x)
X2 —2x -35
X2—4x + 1) x* — 6x3 - 26x? + 138x — 35

Xt —4x3 + %2
- + —

— 2x% — 27x% + 138x
—2x% + 8x% — 2x
+ - +
— 35x%+ 140x - 35
— 35x2+ 140x — 35
+ - +
0

For other zeroes

Put x?-2x-35 =10
x?=7x+5x-35 =0
X(X=7)+5x-7)=0



33.

34.

x+5 (x-7)

X =

0
-5,7
So, other zeroes are -5 and 7.
f(X) = x3-5x2—-2x + 24

Let a, B,y be the zeroes of f(x).

aff = 12 ()
a+pB+y=5
ofy=-24= 12y =-24
= y=-2
Also, a+B+y=5=a+B-2=5
a+B =7 ..(iii)
On solving (i) and (ii), we get
a(7-a) =12
To—o? = 12
o*-700+12 =0
o*-30—-40+12 =0
o(a=3)-4(x-3)=0
(@=3)(a-4) =0
a =34

f a=3p=7-a=7-3=4
f a=4p=7-a=7-4=3

So, zeroes of the polynomial are 3,4 and -2.

fX) =2x*—=2x3-7x>+3x + 6

_ \/E and \/g are zeroes of f(x)
2 2
X + \/g ] (x - \/g} are factors of f(x)
2 2
3 3 1.
X+ > X— 5 |isa factor of f(x)

x? —%J is a factor of f(x)

(2x% - 3) is a factor of f(x)

35.

X2—x-2

2x2 -3

2x4 — 3x?
- +

2x4 = 2x8 — TX? + 3x +6

- 2x® — 4x* +3x +6

- 2x3 + 3X
+ -
- 4% +6
- 4% +6
+ —
0
For other zeroes of f(x)
Put X2-x-2=0
X2=-2x+x-2=0
X(x-2)+1(xx-2)=0
x+1)(x-2)=0
X =-12
f(x) = 6x*> +x -2
1 1
OL+B:—€, OLB:—?
(i) o B of +§7 _(+B) ~20p
B« of o
1 2 1+24
_ 36 3__36
211
3 3
»H 3.5
6 1 12
1 1
(ii) 2(—+—]:2 OHB)
o B of
_1
_ |6
=2 1
3
_, (1L
72




36.

37.

(iii)

(iv)

(i)

(ii)

(iii)

a3+BS

= (a+p) (a® + B> - ap)
(a+ ) [(o + B)* - 3ap)

= 1 i+1
6]36

1|37
oL
37
216
od B3 — o B°

ol Bs (1- a2 Bz)

Il
|
Wl
;/oo
VR
|
|
N———

N
271 9
I 0
2719 243
Let p(x) =
9(x) =
q(x) =
r(x) =
deg p(x) =deg q(x) =0
Let p(x) = 15
g(x) = 4
q(x) = 2
r(x) =7
deg q(x) = deg r(x) =
Let p(x) = 20
g(x) = 3
r(x) =2
q(x) = 6

Here,deg r(x) = 0

0

Let f(X) =2x3 + x> —5x + 2

)

1

8

|

+1—§+2
4 2

So, % is a zero of f(x)

f(l)=2+1-5+

2=0

So, 1 is a zero of f(x)

f(=2) =

2(-8)+4+10+2
-16 +16
0

So,-2 is a zero of f(x).

Sum of zeroes

1

Z41-2
2

1
2

— Coefficient of x?

Coefficient of x®
1

2

Coefficient of x?

So, Sum of zeroes =

Sum of product of zeroes taken two at a

) Coefficient of x
time

Coefficient of x®
1

So, sum of product of zeroes taken two at a

) Coefficient of
time =

Coefficient of x®

_ 1, . _ 5
= SW*UD+ (D) =~

X

Coefficient of x®

Product of zeroes

— Constant term

Coefficient of x®

1 2
= —(1) (-2 = — —
> (2) :
= -1 = -1
ADDITIONAL" NJATHEMATICS

- 10



38.

So, product of zeroes = — Constant term

Coefficient of x3
Hence, relationship between zeroes and the

coefficients is verified.

= [(o + B)* - 20B)* - 2(ap)?

f(x) = x*+ 13x*> + 32x + 20
f(x) = (=2)° + 13(=2)% + 32(=2) + 20
=-8+52-64+20
=12-12
=0
= X+ 2is a factor of f(x)
x* + 11x + 10

a® a a’
1 2 2¢?
= a—4(b2 — 2ac) -
1 2¢?
= a_4(b4 +4a°c’ —4ab2c) o
E 4¢? ~ 4b*c B 2¢?

4 a2

3

a3

a
b* 4b’c 2c?
—_ + _

2

a.2

X+2 /) x®+ 13x?+ 32x + 20

x® + 2x?

11x% + 32x + 20
11x% + 22x

10x + 20
10x + 20

0

For other zeroes of f(x),

put x?+11x + 10

x?+10x + x + 10

X(x +10) + 1 (x + 10)

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

0
0
0

So, zeroes of f(x) are —-2,-1,-10

39. f(x) = ax? +bx +c
~ b o c
arb=-g db= g
(i) o’p+ap® = af (o + B)
_Cf_b)_ _hc
T al al @&
(i) ot +B* = () + (B
- [az + Bz]z _ 2a2B2
ADDITIONAL \JATHEMATICS - 10

a a a
40. f(x) =x3-6x2+3x + 10
at(a+b)+(@a+2b)=6
3a+3b =6
a+h=2
b=2-a

a(@+b)(@a+2b) = -10
a2) (4-a) = -10

2a (4-a) = -10

8a-—2a’> = -10
2a-8a-10 = 0
a?—4a-5=0
a?-5a+a-5=0
a(@-5+1(@a-5 =0
0

(@+1)(@-5) =
a=-1,5

Fora=-1, b=2-a=2-(-1)=3
Fora=5  b=2-a=2-5=-3
a=-1, b=3
zeroesarea,a+b,a+2b
=-1,-1+3,-1+6
=-1,2,5
a=5b=-3
zeroesare a,a+b,a+2b
=55-35-6
=52-1

So, zeroes of the given polynomial are -1, 2
and 5.



Pair of Linear Equations

in Two Variables

ULTIPLE CHOICE QUESTIONS

1.(c) The system of equations has no solution if 2. For no solution, & _ ﬂ + &
a'2 2 C2
a_b_ g o k_ 52
a, b, ¢, . E—_E¢7
o 114 ie. k=—-15
2 k 3
ie. k=2
3.(a) iE 2x + 3y =12
L x-y=1
e X =0
Xx|6]0
y 0|4
x|1]0
= X1 e T Sasaaasea i H)'v‘(H y 0 -1
25 B E R N 1
\ y\\\;éggg area of AABC = > x5x3
: Sag 15 e )
+; } =" sQ. units
¥ Vi
4.(c) Let number of coins of = 1 =X and 10x+y+ 27 = 10y +x
number of coins of ~ 2 =y Ox -9y = =27
X +y=50 X-y =-3 (1))
X +2y=175 On solving (i) and (ii), we get
-y = -25 X+y-= 9
y =25 X-y =-3
So, X =50-y 2 =6
=3
=50-25
=25 From (i), y=9-x=9-3=6
5.(b) Let x be the tens digit and y be the ones digit. So, number is 10x +y
X+y =9 ..(0) =10(3)+6=236




Section A
1. 3x-y+8=0, 6x-ky+16=0

The given equations are 3x-y+8=0 and 6x-
ky+16 = 0.We have to find the point at which
both the equations represent coincident lines.

For the lines to be coincident,
Substituting the values, we get
Either or

k=2ork=2

Therefore for k = 2, both the equations
represent coincident lines.

2. Let number of girls be x and number of boys

bey.
Xx+y =15 -..(0)
X=5+y=>x-y=5 (1))
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+by+c =0
ax+hby+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

al —_ bl_cl

a, b, ¢,

2 _ .3 _ 1T
8 a+b 28

3x 28*
a+b = =12
7

a+b =12

6. The pair of linear equations has infinitely many
solutions if

4 _b_¢
a2 b2 CZ
10 5 k-5
20 10 k
5 1 k-5
(1_02)5 Tk
k = 2k-10
10 = k
7. 2X+3y =7

(@+b)x+ (2a-b)y=21

System of equations has infinitely many

b ¢
solutions if - = —L="L
a‘2 b2 CZ

ie. 2 = 3 = s

a+b 2a-b 21

3x21
4a-2b=3a+3b,  2a-b= X7 =9
a =56, 2a—b=9
a=5() 2(5)-b=9
a=5 b=10-9
b=1
8. ax +hy =c

X +my=n

a b .. : .

T # - will give unique Solution

a b ¢

— = — =— (infinite solution)

[ m n

a b ¢ .

— = —=# — (no solution)

I m N

a b .. . : :

T # - will give unique Solution




Section

B

9. The given equation is

2X +
3y -

y=4
2X =3

Now, let us find atleast two
solutions of each of the above
equations, as shown in the
following tables.

E:(-3,V
Table for2x —y=4ory=2x-4 X' <« - - -

X 0123
y=2x-4 (-4 0 | 2
Now table for 3y — 2x = 3 or

X+3
y=7"3
X 0]-3|3
X+3
y="3 11012

T T T L : : X
16/4/—2 0 4 6 8
-X+3y=3 14

A=0-4) -4 2x+y=4

Here, the line intersecting at point C i.e.(3,2)
The point which intersects at y axis are (0,—4) and D(0, I)

10. 3x+4y=12
6x + 8y =48
X410
y|0]3
x|8]0
yl|0]6

11. () x+2y=-1

(i) 2x-3y=12

From (i), X =
2(-1-2y)-3y=

x1: t
-6 5 -4 -3
-4
-5 \J
Yl
—2-4y-3y =12
-7y = 14
-1-2y y =-2
12 (Putin (ii) So x=-1-2y
ADDITIONAS" MATHEMATICS - 10



~1-2 (-2)

=-1+4
=3
12. 2X4Y = .(0)
a b
Xy N
——==2 (1
— b (i)
X y

From (ii), we have = = 4+=
a b

x = a[4 +%] (i)

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

LI W T A
a b)] b

ola+d |+Y =5
b | b

8+2—y+x =2
b b

3y - _p

b

From (iii), X

1l I
© @
N
~ ~
I +
U|'g}’ o<

N———
N——

a(d-2)

2a

13. 28x +5y =9 (1)
3x+2y=4 (D)

On multiplying (i) by 2 and (ii) by 5, we get
56x + 10y = 18
15x + 10y = 20

41x = -2

X = ——

14.

15.

2
From (i),28 | —— [+ 5y =9
o[-}
56
__+5 -
41 y
41 41
_8
Y=
Letlzp,lzq
X y
2+Eq—lzlz +4q=|
p 3 6 P T4q

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
1 1
P =E:X:;:6

From equation 3p + 2q = 0, we get

1
3|=|+290 =0
1
20 = — —
f 2
1
= _—_=vy=-/4
q 4 y
Now, we need to find a
y =ax-4
-4 =6a-4
6a =0
a=20
2x +y=35(i), 3x + 4y = 65 (ii)

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



16.

17.

18.

6x + 3y = 105
6x + 8y = 130
- by=-25
y =5
From (i) 2x+5 =35
2x = 30
x =15
For unique solution : & # 5
a2 bZ
k 2
J— ;ﬁ J—
3 1
k6
i &b ¢
For Infinitely many solutions: —=-—# —
a2 b2 C2
k_2_5
3 1 5
k=6
2x + ky =11
5X -7y =5
b, ¢
For no solution: I Y
2 b2 C2
2_k_ U
5 775
5k =-14
k = __14
5
For unique solution:
2 k
J— ¢ —_
5 -7
14
K#——
5
The given system of equation is
8x+5y-9=0

kx +10y-18=0

The system of equation is of the form
ax+hby+c =0

ax+hby+c,=0

Where,a, =8, b=5,¢c, =-9

And a, = k, b,=10,c,=-18
For a unique solution, we must have

a_b_¢o
a2 b2 CZ
8 _S5_-9
= k "10 -18
Now
8_5
k 10
= 8x10=5xk
8 x10 _
3 =k

= k=8x2=16

Hence, the given system f equations will have

infinitely many solutions, if k = 16

Section C
19. Let the two no be x and y

X 5
Therefore — = —~
y 6

6XxXx=5xy
6xx-5%xy=0 x5
30xx-25%xy=0

x-8 4
Also =—

y-8) 5
5xx-40=4xy-32
S5xXx-4xy-8=0 X6
30xx-24xy-48=0
Subtracting (i) from (ii)
y—-48=0

=48
Ptt'y =48 X-E
uttingy = mV—6
x _5
48 ~ 6

X =5x —6—
X=5x8
X =40
Therefore the two numbers are 40 and 48.




20.

21.

22.

al bl cl
a2 ~ b2~ c2
Thus this equation has infinite solution

x=0andy=-2
x=landy=1

Both lines overlap, thus they are
having infinite solutions.

5 2
R AT
X+y X-Vy X+y X-Yy

Let i=p and qu
X+Yy X—y
5p—-2q=-1, I5p+7q=10
Using elimination method, we get
36p-29)=-I= -3

10

I5p — 6q =
I5p +7q =

~ 13q = -13
q=1

X-y=1

From equation 5p —2q = -1, we get
5p—-2(1) = -1
5p = |
1

P= 5

X+y=5

On solving equations x +y =5 and

X—-y =1 we get

XxX-y=1
X+y =25
2X =6

X=3=>y=5-3=2
x-4=0
= x=4

f(X) = x3 + ax® + 2bx — 24

Xl

23.

: — X
3 4
f(4)=43+ad42+2b4-24=0
= 64 +16a + 8b =24
= 16a + 8b = 24 - 64
= 2a+1b =3-8
= 2a+tb=-5 ... (i)
a-b=8 ... (i)
Solving eq.(i) & (ii)
2a+b=-5
a-b=8
3a=3
= a=1

Substituting the value of a in eq.(ii)
1-b=38
=>b=-7

Let number of rows be x and number of
students in each row be y. So, total number of
students = xy

According to question,

(y+3)(x-1) = xy

Xy+3Xx—-y-3 = xy
3xX-y =3 ..(0)

Again, (y—-3)(x+2) = xy

Xy+2y-3x—-6 = xy




-3Xx+2y =6 (1))
On solving equations (i) and (ii), we get
2B3x-y=3)= 6x-2y=6

-3x+2y =6
33X =12
From (i) y = 3x-3
=12-3
=9
So, Total number of students = xy
= 49)
= 36
24. 3x+2y =5
3X =5-2y
To check : (1, 1) is a point on the 3x + 2y =5
LHS = 3x + 2y
= 3(1) + 2(1)
=5
= RHS

So, (I, I) is a point on the line 3x + 2y =5

x|1]3
yl|1l]-=2
T 1 \v\ 1
N
H2
Ii \
Xl X
—3 i -2 ik -1 Sr O 1 e 3
' +
-1 x
i SR
_2 LS
N
-3
Y
Yl

25. Let digit at ten's place be x and digit at unit's
place be y

So,number = 10x +y

According to question,

XxX+y =5 (1)
10y +x = 10x+y+9
0=9x-9y+9
X-y=-1 (D)
On solving (i) and (ii), we get
X+y=25
X-y=-1
2X =4
X =2
From (i), y=5-2=3
So, number = 10x +vy
= 10(2) + 3
=23

26. Let the adjacent angle be x.

4
Other angle = EX

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

x+ix = 180
5
9_X=180
5
186" x5
X = T = 100°

Angles are X, %x

= 100, %(100)
= 100, 80
27. (i) x-2y=2, 4x -2y =5

2 x| 0 [125
y [-1|0 y |25 0




H\i(H 4x +y = 180° -..(1)
R Given: 3y -5x = 30 ..(11)
From (i), y = 180 — 4x
2 So, eq" (ii) becomes 3(180 — 4x) — 5x = 30
1 4 540 — 12X — 5x = 30
X1 : A 17x = 510
X
3. -2.-1..0 1 P D) x =30
na o T Iy I L T I
’L —1+ From (i), y = 180 — 4 (30)
w/’L‘! _2 frEE = 180 - 120
= 60°
MY SR o, A=y = 300
4x -2y =5/
et v /B =3x = 90°
As the lines are intersecting, so the system ZC=y = 60°
of equations has unique solution and hence, PO o .
consistent. In_ AABC, /B = 90° so it is a right angled
triangle
(i) 3x-4y=17, 5x+2y=3
! | Section D
29. Let speed of boat in still water be x km/hr and
3|1 x| 1 2
that of stream be y km/hr.
y|-4|-1||y| -1 |-35
v So, speed of boat upstream = (x —y) km/hr
41 Speed of boat downstream = (x + y) km/hr
34 According to question,
2 1 32 N 36 _ ;
X—Yy X+Yy
40 48
- 4+ =
X—Yy X+Yy
X—y X+Yy
So, we get equations as
32p+36q =7 (i)
40p + 48q = 9 (i)
On multiplying (i) by 5 and (ii) by 4, we get
|60p + 180q = 35
28. In AABC, 160p + 192q = 36
/A + /B + ZC = 180° (Angle sum — — —
property) - 129 =-1
X+ 3x+y = 180° q:i
12
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Le. X+y =12 (i)

2
12

32p =

1
From (i), 32p + 36(—)

~N

—3=4

P:
X-y =

X |+

..(1v)
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

30. ax+by = 1 ()

(a+b)2 )
bx +ay = Z1h? -1 ..(ii)
a’ +b% +2ab—a% —b?

a’ +b?

2ab

a’ +b’ ()

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

bx + ay

abx + a%y = 22a_2b2
_a“+b
2a’b
a’ +b?
a’b+b®—2a’h
a’> +b?
b® —a’b
a® +b?
b(b* —a°)
a> +b?
b
a’> +b?

b
F i), b =1
rom (i), ax + (az Y )

b2
a2 4+b?

y(b*-2a%) = b-

Y- ) =

ax =1

31.

2

_a
AP
_a
X

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
§:§+3
Xy
30_30_,
Xy
1 1 1 .
= (1)
x y 10
Also, 30_3_3
2x y 2
15_30_3
X y 2
15_30_-3
X y 2
l_gz_i ..(ii)
Xy 10
Let — =p, 1
y
So, equations (i) and (ii) become
1
P—q E:IOp—IOq—I ..(iii)
1
and p-2q=- 0 = 10p-20g=1 ..(iv)
On solving equations (iii) and (iv), we get
I0p — 10q = |
10g = 2
9 =75 =YY=



1 So, equations become
From (iii),we get 10p—10 [E):l 1p+1_2q 1
0p=1+2=3 2. 1 2
p= 3 and 7p +4q = 2
10 : _ :
ie. Ip+24q =7 ... i
10 P+ 24q (i)
X = 3 and p+t4q =2 ... (i)
10 On subtracting (ii) from (i), we get
So, Speed of X = — km/hr
3 1
200=5=q-= 1
Speed of Y = 5 km/hr
1
32. a(x+y)+b(x-y)=a-ab+b> ..() From (i), 7p + 24 (Z) =7
a(x+y)-b(x-y)=a-ab+b* ..(ii) 7p =
Letx+y=p and x-y=gq 1
So, equations (i) and (ii) becomes P=7
ap+bg=a’-ab+b? ..(iii) So,weget 2x+3y =7 ..(iii)
ap — bq =a? + ab + b? ..(Iv) 3Xx-2y = 4 ..(Iv)
On adding (iii) and (iv) we get, On multiplying (iii) by 3 and (iv) by 2 and
2ap = 2 (a? + b?) subtracting, we get
1 6x + 9y =21
p =7 @+b)
o 6x — 4y =8
From equation (iii), -+ -
1 13y = 13
ag(a2+b2)+bq:a2—ab+b2 .
a2+b2+bg = a2—ab+Db? - y =
bg = —ab rom (iii)
q=-a 2x+3(1) =7
1 =
So, X+y = —(a+b) 2x =4
X =2
X-y = -a
1 34. kx -y = 2
2X =E(a2+b2)—a 6x—2y = 3
% = a+ E _a= E (i) For unique solution : % # E—l
a a k 1 2 2
b? 6 -2
X = =
23 k#3
Sov = x4 2= b? e b® + 2a° (i) For no solution:i::;—l;t&
Oy=x+a=o-+as—_ a, b, G
k -1 L2
33. Let = d = _— =
“oxray PO gy Y 6k 273
=3




35.

The system has infinitely many

solutions, if & &:i

a’2 b2 C2

] L 1.2

€. 6 -2 3
Clearly, 1 + g,
-2 3

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

Income is 8a and 7a expenditure is 19b and
l6b

Saving is 1250

8a— 19b = 1250
7a—16b = 1250

19 x7b=1250 x7
16 x 8b=1250x8
133b—128b = 1250

5b = 1250

Section A

36.

b =250
a=750
Income of x = 6000

Income of y = 5250

2 _ 3 _7
p+d 2p-q 2I
23 _1
p+q 2p-q 3
2 | 3

ptq 32p-q 3
ptq=6and2p-q=9
(p*+*q)+(2p-q)=6+9

3p=15

p=>5

Putp=5inp+q=6or2p—-q=9,for getting
the value of q.
q=1.
Given system of equations will have infinitely
many solutions, if p=5and q = I.

> <
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2. The system of equations has no solution if 14
k 2 —
a_bh,o 5
a, b, ¢ L2 s 5. The system of equations has a unique solution
i — =z, . b
1.€. 3~ k¢15 Ifi;l'&—1
_ a, b
k = 6 2 2
k -1
3. 3x+y = land 57
k-1x+(k-1)y =2k+1 k =3
Inconsistent = 21 # E—l 6. x+ky=0 a, =1 b =
a'2 2
_ i;ﬁﬁ 2x-y=0 a,=2, b,=-1
a, b, They have unique solution when
N 3 ” 10 a b
(2k-3) (k-1) S0
= 3k-1x2k-1 % b
= 3k-2kz-1+1 ie. —#—
# le. 5#3
= kzl 1
4. Thesystem of equations representintersecting le. k= 2
-1
lines if 4 # i It means for all values of k except k = ——, the
a, b, 2 5 equation will have unique solution.
K*7
7 7 v
(0’ b) T - 1
Area of triangle = 5 X ax b
_ab
S 2
1 X
X (3.0) X
X
a b
vi
8. As (3,a)liesonline 2x -3y =5 9. X+2y-8=0
2(3)-3(a) =5 a=1 2x+4y-16=0
6—-3a=5 a :% Here,a=1, b,=2,¢c =-8
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a,=2,b,=4,c,=-16
a 1
SO, a—ZZE
b _2 _ 1
b, 4 2
C, _ 9 _ 1
c, -16 2
_a b ¢ o .
Since FRR S ,the pair of linear equations

2 2 2

has infinitely many solutions.

10. x+y=14
X=14 -y [1]

Now

X-y=4

X=4+y

From [1] & [2]

l4-y=4+y
10 = 2y
y=5

[2]

Now
X+y=14
x+5=14

Xx=9

Hence in both cases value o

SO it is consistent

Section B
11, -4x+y=1
6x -5y =9

&
X -
X -

I
PN

y
5
X

I
" ©

x and y r same

()
(i)

On multiplying eq" (i) by 5 and adding both

the equations, we get
5(-4x +y) + 6x — by
—20x + 5y + 6X — 5y
-14x
X
From (i),y =1 + 4x
y

5+9
= 14
= 14

12.

13.

Given,
2x-3y+6=0 ..(i)
4x -5y +2=0 ..(ii)

From eq. (i) and (ii) we have,
a,=2,b =-3, ¢=-6
a,=4,b,=-5¢,=2

Now  Ao2_1
ow, 82_4_2
b_=3_3
bz_—5_5
c, 6
—===3
c, 2
_a b,
Since, = = —
a2 b2

. The given equation will have a unique
solution and the equation will intersect at
a point.

Given,

2x =5y +4
2x -5y =4 ()}
3x-2y+16=0
-3x+2y =16

6x — 15y = 12
—6x + 4y = 32
Adding (iii) and (iv) we get
11y = 44
y=4
Substituting the value of y in (i) we get
2Xx -5y =4
2X—-5x4=4
2x-20=14
2x = 24
x =12
Hence,x =12, y=4



14

15.

a b

: . b
. For unique solution, 2, # b,
. 6,2
i.e. K71
k =3
. . . al bl Cl
For infinitely many solutions, — = +—= = —
aZ b2 CZ
§_2_3
3 k 1 b,
Clearly T # > SO, there does not exist any

values of k for which the system of equations

has infinitely many solutions.

99x + 101y = 499 ()
101x + 99y = 501 ..(i)
On subtracting (i) from (ii), we get
2X -2y = 2
x-y =1 ..(iii)
On adding (i) and (ii), we get
200 x + 200y = 1000
X+y =5 .(1v)
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
if

x+(k+1y=5

(k + 1)x + 9y = (8k -1)

= For infinitely many solutions

17.

18.

= k+1=i\/7

= k+1=%3

Case -1 Case - 2

= k+1=43 = k+1=-3
= k=2 = k =-4

Let the numerator be x and denominator be'y.

So, fraction = %
According to question,
x+1_7
y+l 8
8Xx+8 =7y +7
8x -7y = -1 (1)
: x-1 6
Again, y-1-7
IX-7 =06y-6
7x—-6y =1 ()]
On multiplying (i) by 7 and (ii) by 8, we get,
56x — 49y = -7
56x — 48y = 8
- + -
-y =-15
y =15
From (i), 8x — 7(15) = -1
8x = -1 +105 = 104
104
X = 7 =13
a=8andb=5

Step-by-step explanation:
As, a, =3, b =-a-1c¢c=2b-1
a,=5 b,=1-2ac,=3b

ns =Rl
2 b2 C2

Part |

a_b

a, b,

3_-—a-1

5 1-2a




19.

5(a-1)=3(1-2a)

-5a—-5=3-6a
5=3-a
-8=-a
Cancelling the minus sign from both the sides
We get;
8=a
Part Il
4.5
a2 C2
3_2-1
5 3b
On cross multiplication
9b=10b-5
-b=-5
By cancelling minus sign from both the sides
We get,
b=5
Therefore,a=8and b =5
2x-3y+6=0 (1)
4x-5y+2=0 ..(1)
2 1

Here, % = 2 = >

b_=3_3

b, -5 5

G _6_g

c, 2
As % # & , S0, the system has a unique
solutién. i

On multiplying (i) by 2 and subtracting (ii)
from (i), we get

4x — 6y + 12=0
4x — 5y + =0
— + —
-y =-10
y = 10
From (i), 2x — 3(10) + 6 =
2X -24 =
x =12

20. —+=+1 = 15
10 5
L X =14
10 5
2x +y = 140 (1)
Again, §+X =15
8 6
3X +4y - 15
24
3x + 4y = 360 ..(ii)
From (i), y = 140 - 2x

On putting this value of y in (ii), we get
3x +4 (140 - 2x) = 360

3x + 560 — 8x = 360
-bx = -200
X = 40
So, y = 140 - 2x
= 140 - 2(40)
= 140-80
= 60
Section C
21. Let the fixed charge be ~x and cost of food
per day be V.
According to question,
X + 20y = 3000 ()
X + 25y = 3500 (i)
-+ _
-5y = -500
y = 100
From (i), we get x = 3000 — 20 (100)
= 3000 - 2000
= 1000
So, fixed charge = 1000
Cost of food per day= ~100

22. xX+y=1

2x -3y =11

According to cross multiplication method,



X y 1
11-3  -2+11 -3-2
x _y_1
14 ~ 9 -5
x 1 y_1
14 5 9 -5
_14 _ 9
B

23. () 5x+6y=15

Asi;at_—5 i;tb
5 6

#
8 -10 30

24. For infinite solution

2@-1)=4(@-4)
2a-2-4a+16=0
-2a=-14
a="1,
2(-5b + 1) = 4(-2b - 1)
-10b+8b+2+4=0
-2b =-6
b=3

25 Let 1 —p

x-1
So, equations become
S5p+q =2 0)
I (ii)
On multiplying (i) by 3 and subtracting
equations (i) and (i), we get

1
and — =
y—2 1

6p — 3q

26.

217.

I5p+3q = 6
6p —3q = |
2lp=7
_ 1
P73
X-1=3=>x=4
From eq" (i), q=2-5p
:2_5[1)
3
_ 1
-3
y-2=3=>y=5
Letlzp and 1:q
X y
So, equations become
p—4q =12
p+3q=9
-7/q = -7
q =1
Fromeq" p-4q = 2, we get
p=2+4(l)
=6
1
So, X—g, y=1

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

According to question,
2y +x =170 ()
2Xx+y = 95 (i)
From (i),x =70 — 2y
On putting value of x in (ii), we get
2(70-2y) +y = 95
140 -4y +y = 95

3y = 45
y =15
So, X =70-2y



28.

29.

70 - 2(15)

= 70-30

= 40
So, age of father = 40 years
age of son = 15 years

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

According to question,
160 600
R +_

X Yy
240 520
—+— - -

4

X y 5
1 1
Let—=p, —=
X p y q

=38

1

So, we get equations as
160 p+600q = 8 (i)
1200p + 2600q = 4| (i)
On multiplying (i) by 30 and (ii) by 4, we get
4800p + 18000q = 240
4800p + 10400q = 164

7600q = 76

_ 16 1

9= 7600 100
l.e.y = 100

From (i), we get

160p + 600 [ﬁ] =8
[60p+6 = 8
l60p = 2
1
P7 %0
e x = 80
So, Speed of train = 80 km/hr
Speed of car = 100 km/hr

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 1

Xy 10

30.

6 8 1
_+_ - —
Xy 14
1 1
Let —=p, d ==
x _Poan y q
So, we get equations as
8p+12q = —
80p + 120q = | ()
Another equation becomes,
ép +8q = L
PT%4 7= 14
84p+112q = | (i)

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

1680p + 2240q = 20
280 =1
_ 1
97 280
So, y = 280
From (i),
1
80p + 120 280 | = 1
3
80p +7 =1 -
80p = |—7=7
_ 1
P~ 140
So, X = 140

A man can complete the work in 140 days
and a boy can complete the work in 280
days.
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
S Xx=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,

> B —
A B
%x + %y = 80
X+y = 60 (1)
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
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

table be $y.

According to question,
4x + 3y = 2100 0]
5X + 2y = 1750 (i)

On multiplying eq" (i) by 5 and (ii) by 4, we get
20x + 15y = 10500

20x +8y = 7000
7y = 3500
ADDITIONAL \JATHEMATICS - 10

33.

34.

y = @ =500
From (i), 4x + 3 (500) = 2100
4x = 2100 - 1500
4x = 600
x = 150
Cost of one chair = $ 150
Cost of one table = $ 500
Therefore,
Cost of five chairs = 5 x |50
= $750
Cost of eight tables = 8 x 500
= $4000

Let father's age = x years
Son's age =y years
According to question,

x - 10 = 12 (y - 10)

ie. x—-12y = -110 ()
For another eq",
x+10 = 2 (y + 10)
x-2y =10 (i)
On subtracting eq" (ii) from (i), we get
X —12y = - 110
x-2y = 10
-+ _
- 10y = -120
y =12
From (ii), 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=21
3+X-y+X+y+x-y+3=21

3x-y =15

As BE || CD and BC || DE,

(i



BCDE is a parallelogram 35 Let 1_ b and 1_ q
.. BE = CD (opposite sides of parallelogram) X y
. N So, equations become
ie. X+y =5 (i) ap—bq = 0
On adding equations (i) and (ii), we get ab’p + 2%hq = a2 + b?
4x = 20 P _ q _ 1
x=5 a’b+b>-0 O0+a’+ab® a’b+ab’
from (i), 3()-y =15 p 3 q B 1
y=0 b(a2+b2) a(a2+b2) ab(a2+b2)
So, BC=x-y=5-0 =5cm p _ 1
CD=x+y=5+0= 5cm b(a’+b*) ab(a’ +b*)
DE=x-y=5-0 = 5cm 9 __ 1
BE = 5cm a(a®+b?)  ab(a®+b?)
1 1
So, perimeter of quadrilateral BCDE P=73 q= b
= 4 x5 (perimeter = 4 % side) = 20 cm X=a y=>b
6. 2X +y =6,
5 x[3]0
y|0]6
4 2Xx-y=2
3 x[0]1
e y |-2
I‘?l 2,2
Il\
X3 X
—65n bt —4oi—3aE -2k -1t 10020314 5.6
-1 \::/;_
X
i ‘L\
) DN
¥
= -4
VA
-2
i
_6‘
lYl
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1
Area of triangle formed by lines representing these equations with the x — axis = > X2x2=

2 s units.
1
Area of triangle formed by lines representing these equations with the y — axis = > X8 x2=
8 sq units.
so fatio = 2= 1
o, Ratio = == 7.
37. 2x+y=2{x|o |1 2Xx+y=6[x |0 3
y|12]0 y|6]0
\L
6% B (0,6
EX
Iﬂ;éék
A(0,2) 23
'l]: i Ean /
% = il %
-6 —4oe -3 -2 1 0 1 2583 44252026
—14D (1,0) ©
+X
A
-2 t’/_ ‘&:0
X
L
3 A\
IH\iJ hv’
}Yl
Vertices of trapezium are A(0, 2), B(0, 6), C(3, 0) and D(l, 0).
Area of trapezium ABCD = area of ABOC — area of AAOD
1 1 :
:EX3><6— EXlXZ =45-1 =3.5sq.units
38. Let the numerator be x and denominator be y x-1 3
According to question, — = =
y-1 8
y=5+ 2X 8x -8 = 3y -3
—2X+Y =5 (0) 8x -3y = 5 (il
For the other equation, From (i), y = 5+2x

ADDITIONAL \JATHEMATICS - 10




On putting this value of y in (ii), we get

8x -3 (5 + 2%)

8x — 15 - 6X

2X

X

So, y
So, Fraction

40. (a—-b)x+(a+b)y=a*>-2ab-b?
@+b)x+(@a+by=a?-b?

X

39. mx—-ny=m?+n?
5 X+y=2m
5 X B y _ 1
20 2mn+m? +n>  —-m*—n*+2m*> m+n
X 1
10 Mg A
(m+n)” m7—-n> M+N
5 + 2(10)
25 X _ 1 y _ 1
10 (m+n) m+n m?—n’>  m+n
yZZ—S « = (m+n) _ mz_ﬂ2
m+n R
=m+n =m-n
y 1

(a+b)(—a2—b2)—(a+b) - (a+b)(—a2+2ab+b2)—

(—a2 +2ab+Db? )

X

(a—b)(a+b)—(a+b)2
(a—b)(—a2 —bz)
_ y _ 1

—a*—ab®*—-a*h-b°
+a® —2a’h—ab?* +a’b

C _a®+2a’b+ab’—ah+2ab*+b°  a?—b?—a’ —b?—2ab

+a® +ab® —a’h-b°

—2ab* —b®
X _ Y 1
-2b° —2a’°b—4ab*>  4ab® —2b°-2ab
_ —2b°—2a’h - 4ab’
—2b® — 2ab
—2b(b2 +a’ + 2ab)
—2b(b+a)
=a+hb
1
Also, 4:b2 = m
Lo b
a+b



ULTIPLE CHOICE QUESTIONS

1.(b) Asx = —% is a solution of 3x? + 2kx —=3 =0

3ol

3 k-3 =0
4
3
= —-3
: 4
_ 3-12
4
=2
4
2. (b) Equation has no real roots if D <0
i.e. b?-4ac < 0
ie. b*-4(1)@Q) <0
i.e. b>-4 <0
ie. b+2)(b-2)<0
ie. 2<b <2
3.(d) let a, B be the roots then aff =3
of =3
@LWp=3 (-. a=1)
oaf =3
4.(3) 33x? +10x ++/3=0
D = b?-4ac
= (10%2- 4 (33/43)
= 100 - 36
= 64
5 (@) x*-px-q=0
As p is the root
pPP-pP+q =10

ADDITIONAL \JATHEMATICS - 10

Quadratic Equations

= q=20
Also, g is a root
Q-pg+q=0
q@-p+1) =0
g=0 or g=p-1
q=p-1
= p=q+l
=0+1
=1
So,p=1q9=0
[ WORKSHEET 1 J
Section A
1. x2=-7x+12
X2 =3X—4x + 12
X(x=3)-4(x-3)
(x=3)(x-4)
2. 2X*+3x-4=0
b? —4ac = 9-4(2) (-4)
=9+32
=41>0
As b?-4ac >0

= The equation has real and distinct roots.
3. 32+ 13x+14=0

LHS = 3x?+ 13x + 14
3(-2)?+ 13 (-2) + 14
12-26 + 14

(put x =-2)



=0
= RHS

So, x=-2isarootof 3x?+13x+4=0

. X2=-3x-1=0

LHS = x*-3x-1
=12-3(1) -1
=1-3-1

~3#RHS (= 0)

(Putx =1)

So, x=1isnot a solution of equation x? —
3x-1=0

. X2-3x-10=0

D= b?-4ac
= (-3)-4(1) (-10)
= 9+40
=49

. Let \/6+\/6+\/6+... =X

J6+x = X
On squaring both sides, we get
6+x = X2
X2=xX-6 =
X2—3X+2x-6 =
X(Xx=3)+2((x-3)
(x-3) (x+2)
X=3x==2

As value of \/6+\/6 ++/6+... cannot be

negative, so, x = 3

0
0
0
0

.32 -kx+38=0

The quadratic equation has equal roots

if D=0
i.e. b2—4ac = 0
ie. k¥-4(3)(38) =0

k?—456 = 0

k2 = 456
K = 2114

bxz—z& X+6=0

The equation has equal roots if discriminant
=0

ie. (2\/5)2 —4(b)(b)= 0
4ac — 4b?

1
o

b? = ac

Section B

9.

10.

Using quadratic formula,

General formax2+ bx+c=0

D = b?-4ac
btV D

2a
Equation is 16x? —24x-1=0

Where,a=16,b=-24,c =-71
D =b?-4a

D = (-24)? - 4(16)(-1)

D =576 + 64

D =640

Solution is x =

Solution is x =

b+JD
2a
(—24)++/640
2(16)

w = 244810

16
. 3+10
4 3410 3-+10

4 )

Therefore, the roots are x = 1

X=_

1 2
—+—
Xx—2 x-1
X-=1+2x-4 B
(x-1)(x-2) ~

X
X(Bx=5)=6(Xx-1)(x-2)

6
X
6



11.

12.

13.

3x2—bx = 6(x?-3x + 2)
3x?—5x = 6x*—-18x + 12
0 =3x*-13x + 12
0 =3x*-9x—-4x + 12
0=3x(x-3)-4(x-3)
0=03x-4) (x-3)
3XxX-4=0, x-3=0
x—%, X=3

X?-2ax+a’-b*=0

X2+ [(-a-b)+(—a+b)]x+(a+b)@a-h)=0
xX>—(a+b)x-(a-b)x+(@+b)(a-b)=0
X[x-(a+b)]-(a-b)[x-(@a+b)]=0
[x-(a-b)][x-(@a+b]=0
x—(a-b)=0 or x-(@a+hb)=0
x=a-b or Xx=a+b

4x? —4a’x + (@*-Db*) =0

4x> + [-2 (@ - b*) -2 (> + b?)] x + (a* - b%)
=0

4x% - 2 (a? — b?) x — 2(a? +b?) x + (a? — b?)
(@+b’)=0

2X [2x—a?—-b?] - (a2 + b?) 2x-a?-b?) =0
[2x — (@ = b?)] [2x — (> + b?)] =0
2x—(a®-b>)=0 or 2x(a2+b?=0

_ b*+a’

or x= a®+b’

2 2

Given

(k-12)x2-2(k-12)x+2=0

Comparing with a x2 + b x + ¢ = 0 we get -
a=k-12, b=-2(k-12),c=2

The equation has equal roots!

So b2 = 4ac

= (-2(k-12))2=2(k-12)

= (-2)2 (k=122 =2 (k-12)

::::::

14.

15.

2 (k2 + 144 — 24 k) = k — 12
2k2+288-48k=k-12
2k2— 49k +300 =0

2k2—25k—24k+300=0
=k (2k=-25-12(2k-25)=0

=
=
=
=

= (2k-25)(k-12)=0
Either :
k-12=0
= k=12
or:
2k-25=0
= 2k=25
25
= k=7=12.5

The value of k is 12 or 12.5
12abx? — (9a> — 8b*)x —6ab =0
12abx? + (-9a2 + 8b*)x — 6ab =0
. b+ b - dac
2a
y _—(-92%+8b?) +/(-9a%+8b?)? — 4(12ab)(-6ab)

2(12ab)

| —(-0a2+8b?) +(-0a+BD)? — 4(12ab)(-6ab)

a 2(12ab)
= =

y _—(-9a2+8b?) — /(-9a%+8b?)2 — 4(12ab)(-6ab)

oh 2(12ab)

3a
Let the two numbers be x and 16 — Xx.

= X=

According to question,

1 1 1

_+ = —

X 16—-X 3

16— X+ X _i
x(16-x) 3

48 = 16x — X?

X?—16x+48 = 0
X2-12x-4x+48 = 0




X(x-12)-4(x-12)=0
x-4)(x-12) =0
X=4,12

If x=4, Other number =16 -4 =12
if x=12, Othernumber=16-12=4
16. x+1 = 11£
X 11
x% +1 122
x 11

11(x*+1) =122 x
11x2-122x + 11 =
11x2 - x—=121x +11 =
X (11x - 1) - 11 (11x - 1) =
(11x-1) (x-11) =

11x-1=0 or x-11 =
x:i or x =11
11
Section C

17. Let D, and D, be the discriminants of
equations x? + 2cx + ab = 0 and x? — 2(a + b)
X + a2 + b? + 2¢? = 0 respectively.

x2+2cx+ab=0
D, =(2c)* -4 (1) (ab)

= 4c? — 4ab

=4 (c®*-ab)
As roots are real and unequal,
so D,>0

c2-ab>0 (i)

X2—-2@+b)x+a?+b*+2c>=0
D, =4 (a+b)*-4(1) (a2 + b* + 2¢?)
= 8ab - 8¢?
= -8 (c?>—ab) <0 [From (i)]
So, the given equation has no real roots.

1 11

18. - = —
X+4 x-7 30

19.

X—7—-X-4 E
(x+4)(x=7)" 30

-1 1
x*-3x-28 30
-1 1
x*—-3x-28 30
X?-3x-28+30 =0
X2-3x+2=0
X2=2Xx-x+2=0
X(x-2)-1(x-2) =0
x-1)(x-2) =0
x=12

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

Hypotenuse = 3\/5 cm

(345

x2+y? = 45 0]

So, X2 +y? =

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

(3x)? +(2y)* = (15)°
Ox% + 4y? = 225 (i)
From (i), X2 = 45 —y?

So, we get 9(45 — y?) + 4y? = 225
405 — 9y2 + 4y? = 225

5y = 180
180
y2 = ?=36
y = +6
Fory=-6, x*=45-36=9
X=%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
20. As x =-2isaroot of equation
3x?+ 7x + p = 0, we have
3(-22+7(-2)+p =
12-14+p =
p =
X*+k(@x+k-1)+p =
X*+k(@x+k-1)+2 =
X+ (4kx +k?-k+2 =

(Putp=2)

O O O N O o

As roots are equal,
Discriminant (D) =
(4k)?-4(k*-k+2) =
16k? - 4k?> + 4k -8 =
12k? + 4k - 8 =
kK2+k-2 =
3k?+3k-2k-2 =
3k(k+1)—2(Kk+1) =
(Bk-2) (k+1) =
3k-2=0 or k+1 =

O O O O O o o o o

k= % or k=-1
21. x*(@+b?)+2@c+hbd)x+(c2+d)=0
Consider
Discriminant (D)
=4 (ac + bd)? -4 (a% + b?) (c* + d?)

= 4 (a’c® + b?d? + 2abcd) — 4 (a’c? + a’d?
+ b2C2 + b2d2)

= 8 abcd — 4a%d? — 4b?c?

= —4 [(ad)? +(bc)? — 2 abcd)
= -4 (ad - bc)?

<0

22.

23.

For no real roots,D <0
ie.D=0 ie. ad=#bc

As 2 is a root of the quadratic equation
3x2+px—-8=0,

3(22?+p(2)-8 =0
12+2p-8=0
2p = -4

=-2

.~.Other equation becomes
4x?-2(-2)x+k =0
42 +4x+k =0

As roots are equal,

Discriminant (D) = 0
ie. 16-44) (k) =0
16 -16k = 0
k=1

(x—a) (x-b) + (x-b) (x-c) +(x-c)
x-a)=0

= xX?—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+(@+bc+ca)=0
Discriminant (D)

=4 (@+b+c)-12 (ab + bc + ca)

=4 (a’> + b? + c? + 2ab + 2bc + 2ac — 3ab
—3bc — 3ca)

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

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




a=b, b=c, a=c

ie. a=bh=c.

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

X >y
X-y =3
Also 11 = 3
Ty X 28
From (i), X =3+y
Putting in (i), we get
1.1 _3
y 3+y 28
3+y-y 3
y(3+y) )
3 3
y(3+y) - 28
28 = y2+ 3y
y?+3y-28 =0

y>?+7y—-4y-28 = 0

yly+7n-4@y+7)
y-4)@y+7=0

y = 4,-7

I
o

As y is a natural number,

(i)
(ii)

= — 7 is rejected

So, y =4
X=3+y=17
Section D
o5 x—2+x—4
' Xx—-3 x-5

(x-2)(x—5)+(x-3)(x—4)

(x-3)(x-5)
X2 —7X+10+x* =7x +12
x? —8x +15

2x? 14X + 22
x* —8x +15

X —7x+11 _ 3
x* —8x +15 3
3x?2—21x +33=5x2-40x + 75
0 = 2x2—19x + 42
0 =2x*—-12x - 7x + 42
0=2x(x-6)-7(x-06)
0=(2x-7)(x-6)
(2x-7) (x-6)=0
2x-7=0 or x-6=0
7

X = 5 or XxX=6
26. Let speed of stream be x km/hr
Speed of boat in still water = 18 km/hr

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

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

According to equation,

24 = 24 +1 up=D+1
18—-x 18+x
24 24 _ 1
18—-x 18+X
18+ x-18+x 1
(18-x)(18+x) 24
2X 1
324_x2 24
324 — x? = 48x

x2+48x-324 = 0
X2 +54x-6x—-324 =0

X(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—l:
2X+3
So, equation becomes
3 2. 5
d y
3y?—2 = by
3y?-5y-2 =0
y’—-6y+y-2 =0
y(y-2)+1(y-2 =0
BGy+1)(y-2 =0
3y+1=0 or y-2=0
1
=—— or y=2
y 3 y
1
= —— =2
y 3 y
3x-1 1 3x -1 i
2x+3 3 2X+3
9Xx-3=-2x-3
11x =0 X=-7
x=0

28. Let original speed of the aircraft be x km/hr.

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
- oW hours
~ x—200
According to question,
600 _ 1,600
Xx-200 2 X
600 600 _1
x —200 X 2

3X-1=4x+6

29.

(N S
x—200 Xx 1200
X-x+200 1

X(x —200) 1200
X2 — 200X = 240000

X2 —200x = 240000 = 0

X2 — 600x + 400x — 240000 = 0

X (X —600) + 400 (x - 600) = 0

(X + 400) (x — 600) = 0
X=-400 orx = 600

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

Durati f flight 600 1 hour
r n = =
uration of flig 500

Let the usual speed of plane be x km / hr

1500
Time taken = T hours

New speed = x + 250 km / hr

Time taken = 1500 km / hr
X + 250
According to question,
1500 1500 E
X+250 X 2
1500 1500 1
X X+250 2
1 1 _ 1
X  X+250 3000
X+ 250 — X 1

X(X+250) 3000
x? + 250 x = 750000
x? + 250 x = 750000 = 0
x? + 1000x — 750x — 750000 = 0
X (x +1000) — 750 (x + 1000) =0
(x — 750) (x + 1000) = 0
x=750 or x=-1000




30.

31.

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

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

According to question

1
x

1
Zx+2\& +15

2\/; + 15 x—%

2-/x +15:?;—X

8/x +60 = 3x
3x—8+/x =60 = 0
3(&)2—8&—%:0
Let\/; =Yy
3y?-8y-60 =0
3y?—-18y + 10y - 60= 0

3y(y-6)+10(y-6)=0
By+10)(y-6) =0
10
=—-— or =6
3 y
Now,

y = —%O 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)>

S5y-7* ()

X-7

For second equation,

y+3= % (x+3)
5y +15 = 2x + 6
2x—-5y =9 (i)
From (ii), X = 9+25y
Putting in (i), we get
2 7= 5(-7
9+5y—14 = 10 (y> + 49 - 14y)
Sy —5 = 10 (y2 + 49 — 14y)

y—1 = 2 (y*>+ 49 - 14y)
y—-1 = 2y?+ 98 - 28y
2y?—=29y +99 =10

_ 29+,/841-8(99)

y = 4
294449
y= 7
y = 20+7
4
2947 _29-7
4 ' 114
y:g, y =—

2
Now, y = % is rejected

So, y=9
Nihal's age = 9 years
' 9 +5y
Varun's age = >
_9+45
2
= 27 years
32 - =y
atb+x x a b
x—(a+b+x) a+b
x(a+b+x)  ab
ADDITIONAS" MATHEMATICS - 10



—(a+b)  a+b
x(a+b+x) ~ ab
_ 1t _1
x(a+b+x) ~ ab
Xx(@+b+x)+ab =0
xa+xb+x2+ab =0
x2+xa+xb+ab =0
X(x+a)+tb(x+a) =0
x+a)(x+b)=0
X=-a or X =-b
Section A
1. LHS = x*—33x +6
= (-24/3)7=33 (-24/3) +6
=12+18+6
= 36
+ RHS(=0)

So, Xx=-2+/3 is not a solution of the given
equation.

1. .
2. Asx = —5 is a solution of 3x? + 2kx — 3 =0,

3 K-3=
4
3 -9
K==>-3=—
4 4
3. Let the two consecutive positive integers be

X, X+ 1.

According to question,

X (x+1) =240
x2+x-240 = 0
4, X2+6x+5=0

X>+5x+x+5=0

X(X+5+1(x+5)=0
x+1)(x+5 =0

X+1=0 or x+5=0

2 _
5. x+X—3
X2+ 2 = 3x
xX2-3x+2=0

X2-2Xx-x+2=0
X(x-2)-1(x-2)
x-1) x-2)=0
x=12
6. V3x2—2J2x-23 =0
(-242 7 - 4(3/3) (-2+3)
8+24
= 32

I
o

Discriminant

7. 22 +53x+6=0

(5+/3)2-4(2) (6)
75 - 48
27>0

Discriminant (D)

So, the given equation has real roots.

8. abx? + (b>—ac)x—bc = 0
abx?+ b?x —acx-bc = 0
bx (ax+b)-c(ax+b) =0

(bx —c) (ax + b) = 0

bx-c=0 or ax+b =0
_C o w2 D
x-b 0 x-—a

9. Compare given Quadratic equation 2x2 — kx
+ k = 0 with ax2 + bx + ¢ = 0, we get

a=2b=-kc=k
Discriminant (D) =0

[Given roots are equal]




= b2-4ac=0

= (-kK)2-4x2xk=0
=k2-8k=0

= kk-8)=0

= k=00ork=38

I
o

10. x2+(a+§]x+l

ax?+ (a2+1)x+a

ax?+ax+x+a

ax (x+a)+1(x+a)

(ax+1) (x+a)

1
o O o o o

ax+1=0 or x+a

X=—— 0r X=-a
a

Section B

2 . .
11. Asx = 3 is a root of equation

ax?+7x+b =0

2
a 2 +7 2 +b=0
3 3
ia+1—4+b =0
9 3
4a+42+9b
. :O
9
4a+9b = -42

As x =-3is a root of equation

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

(i)

(ii)

a=3
21-9(3)
=21-27
=-6

So,

O
I

12. As -5 is a root of equation

px?+px+k =0
p(=5)°+p(-5)+k =0
25p-5p+k =0
20p+k =0 (1)
Also, as equation has equal roots,
Discriminant = 0
p?—4pk = 0
p(p—-4k) =0
p=0 or p =4k
ifp=0, 20(0)+k =0
k=0
if p=4k, 20 (4k)+k = 0
k=0
13, J2x+9 +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 =20
If x =20

LHS = \J40+9 + 20 = 27 = RHS (= 13)

So,x = 20 is rejected



14.

15.

16.

If x =8,
LHS = V16+9 +8
=5+8
= 13
= RHS
Therefore, X =28

9x?—6bx - (a*-b" =0

9x2 + [-3 (b2 — a?) — 3 (b2 + a))]x + (~a* + b?)
=0

9x2 — 3 (b2 —a2) x — 3 (2 + @) X + (&% + b?)
(-2 +b?) = 0

3x [3x — (b2 — @?)] — (@2 + b?) [3x — (b? - a2)]
=0

[3x — (@ + b?)] [3x — (b? — a2)] = 0

X_a2+b2 or X_bz—a2
-3 -3
4 5
2_3=

X 2X+3

4-3x 5

X  2X+3

(4-3x) (2x + 3) = 5x
8x + 12 — 6x2 - 9x = 5x
6Xx2+6x-12 =0
X*+x-2=0
X2+2X-x-2=0
X(x+2)-1x+2)=0
x-1)(x+2) =0

x=1, -2

J2yr+ Ty +52 =0
J2yP+2y+5y+5(2 =0
2y (y++2)+5(++2) =0

V++2) (f2y+5) =0
y+\ﬁ:O or \Ey+5:o
y=-v2 or y=—%

::::::

17.

18.

19.

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

mx (6x + 10) + 25
B6mx? + 10mx + 25
D =

(10m)? — 4 (6m) 25)
100 m? — 600 m
100 m (m - 6)
m=0,6

I I I I
o O O o o

I
o

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

Soom =6
Given 4 roots 3x square + 5x — 2 root 3
The above given education can be written as

under:
4\/§x2+5x—2\f:0
4352 + 8x - 3x - 24/3=0
AX(\3x+2) - 3(f3x+2) =0
(\/§x+2)(4x—x/§)=0
(V3x+2)=0 or (4x-+/3)=0
2 V3

X=—7—= or X=——

J3 4

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 + 1

So, number of students = (x + 1) - 25
According to question,

X2+24 = (x+1)-25
X2+24 = x°+1+2x-25

48 = 2x
X =24




20.

Number of students = x? + 24

= (24)2 + 24
= 576 + 24
= 600
42+ 3x+5 =0
2 4 — +§—
= X 4X 4—
, . 3 3Y_5 9
XTI T4 Tea
R !
= ) 64

x+§— _—nnotarealno
= 8_’/64 .

Hence, QE has no real roots.

Section C
25
21. (x=5) (X -6) = ;
(24)
25
2 _ + - —
x> —=11x + 30 =76
25
2_11x+30- —=0
XX 576
11y + 17255 _ ¢
576 X2 — 6336 X + 17255 = 0

22.

576 x2 — 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
us o _u9
X = o or X = Y

A

~ {90

o &

B C

X
Let the base of A ABC=x cm

23.

24.

Altitude of AABC = (X-7)cm
We know that,
(Hypotenuse)? = (Base)? + (Perpendicular)?

AC? = AB?+ BC?

(13 = (x=7)2+x?

169 = x>+ 49 - 14x + x?
2x2-14x-120 = 0
X*-7x-60 = 0
X?—=12x+5x-60 = 0
X(x-12)+5(x-12) = 0
x+5 x-12) =0

X = =512

Since, side cannot be negative,

So, x = -5is rejected
x =12
BC=x =12cm

AB=x-7=12-7=5cm

@-b)yx*+(b-c)x+(c-a)=0

As roots of equation are equal,
Discriminant (D) =0
(b-c)-4@-b)(c-a)=0
(b>+c?—-2bc) -4 (ac—a*?—bc+ab) =0
= 4a®+b’+c’-4ac+2bc-4ab=0
(2a)> + b> + c2—4ac + 2bc —4ab =0
(-2a+b+c)?=0

—2a+b+c=0

U vy

2a=b+c

Let the sides of two squares be x and y
Area of square with side x = x?

Area of square with side y = y?
Perimeter of square with side x = 4x
Perimeter of square with side y = 4y
According to question,



25.

X2 +y? = 468
Ax -4y = 24
ile. X-y =6

From (ii)),x =6 +y
On putting in (i), we get

(6 +y)?+y> = 468

36 +y?+ 12y +y? = 468
2y + 12y -432 = 0
y?+6y—-216 = 0
y?—12y + 18y — 216= 0

y(y—-12) + 18(y —12) =0
(y-12)(y+18) =0
y=12, -18
As side cannot be negative,

(i)

(ii)

= -18is rejected

y =12
So, X=6+y

=6+12

=18

So,
respectively.

a?x?—3abx+2b? =0

(ax)? -2 (g)abx +2b2 =0

(ax)? — 2ax [%J +2b2 = 0

2
[ax—ﬁ] + 2b? —gb2 =0
2 4

=0

—
[a]
X
I
—
oY) N‘w
x o
| ~——,
w
l\>|U |
—_ A
I |
NI

®
X
I
|
|
+

3b

(ax)* - 2ax (ﬁ] + (ﬂ} +2b% - (
2 2 2

N | T

sides of two squares are 12m and 18m

T:o

26.

27.

3b b 3b b
aAxX—— = — AxX—— =— —
2 2 2
4b b 3b
= — = ——_+_—
ax > 2b ax >t b
2b
X=— = —
a
2X 1 3X+9

x—3+2x+3+(x—3)(2x+3) i

2x(2x+3)+(x—3)+3x+9 _
(x—3)(2x+3) B

2X (2x+3)+ (x=3)+3x+9=0

4+ B6Xx+x—-3+3x+9=0
4x*+10x+6=0

4+ 4x+6x+6=0
IX(x+1)+6(x+1)=0
4x+6)(x+1)=0
Xx+1=0

Y 2 I R (Y

4x+6=0 or

= X=-= x=-1

2

Let the three consecutive natural numbers
bex-1,xand x + 1.

or

According to equation,
x2=[(x +1)> - (x - 1)?] + 60
X=x2+1+2x-x2-1+2x+60

x2=4x + 60

x*—4x-60 =0
x?-10x +6x-60 =0
X(x-10)+6(x-10) =0

(x+6)(x-10) =0
X = -6 0r 10

As x is a natural number,
X = -6 0r 10

As X is a natural number,

X = —6is rejected

So, x = 10
The three numbers 9, 10, 11.



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,

1 1 5
X X-8 48
X—8+x _ 5
X(x—8) 48
2x-8 _ 5
X(x-8) 48

48 (2x - 8) = bx (x — 8)
96x — 384 = 5x? — 40x
5x2-136x +384 =0
5x? - 16x — 120x + 384 = 0
X (5% — 16) — 24 (5x — 16) = 0
(X - 24) (5x — 16) = 0
16

X=24 or
For x =24
Time taken by smaller tap = 24 hours
Tap taken by larger tap =x -8
=24-8
16 hours
16

5
Time taken by larger pipe = x — 8

D_g
5

_

5
Since time cannot be negative,

For x

%6 is rejected.

29. 9x*-63x—-162 = 0
Discriminant (D) = (-63)? — 4(9) (- 162)
= 3969 + 5832
= 9801

63+ 99
18

63-99
18

X=-=2

63+99
X =
18

X=9

or
30. Let the larger part be x.
Smaller part = 16 — x
According to question,
2(x)? = (16 — x)* + 164
2x? = 256 + x? - 32x + 164
X2+ 32x-420=0
X2+ 42x —10x — 420 = 0
X(Xx+42)-10(x+42) = 0
x-10)(x+42) =0

x=10 or -42
X =—42is rejected as x < 0.
x =10

So, the required parts are 10 and 6.

Section D

1 1 1 1
3L S
2a+b+2x 2a b 2x
1111
2a+b+2x 2x b 2a
2x-2a-b-2x  2a+b
2x (2a+b+2x) ~  2ab
—2a-b _ 2a+b
2X (2a+b+2x) 2ab
-1 1
2x (2a+b+2x) ~ 2ab
-1 B i
X (2a+b+2x)  ab

X(2a+b+2x)+ab=10



32

33.

2x2+2ax+bx+ab =0
2Xx(x+a)+b(x+a=0

2x+b)(x+a) =0

x=7,—a

. Let number of books = x

Cost of each book = %

According to question,

80 _ 80
X+4 X

80 80

X x+4 1

1 1 1

X x+4 80

X+4-x 1

X (x+4) ~ 80
1 1

x(x+4) ~ 320

X?+4x-320 = 0
x?—16x + 20x - 320 = 0
X(x-16)+20(x—-16) = 0
(x-16) (x+20) =0
x=16 or x=-20

Since, number of books cannot be negative,
x =16
So, number of books = 16

Let original duration of flight = x hours

2800
Speed of an aircraft = T km/hr
If time increased by 30 minutes

1 2800
l.e. = hour, speed = 1
2 X+ =

According to question,

2800 2800

1
X+
2

- 100

34.

2800 2800

= 100
X 2x +1
2
2800 5600
X 2x+1 = 100
28 56 _
X 2x+1
1 2 1
X 2x+1 28
2x+1-2x 1
x(2x+) 28
1 1
X (2x +1) T 28
2x°+x-28 =0

2X2+8x—-7x-28 =0
2X(x+4)-7(x+4)=0
x+4)(2x-7) =0

= -4 —
X >

Since, time cannot be negative,

X =% = 3.5 hours
Let speed of stream = x km/hr
Speed of boat in still water = 20 km/hr
Speed of boat upstream = (20 — x) km/hr
Speed of boat downstream = (20 + x) km/hr

According to equation,

48 48

20-x ~ 204x
1 11
20-x 20+x 48
20+x-20+x 1
(20-%) (20+x) 48
2X 1
(20-x) (20+x) 48

96x = 400 — X
X2 + 96X — 400 = 0




X2 + 100x — 4x —
X (x +100) -4 (x + 100)
(x-4) (x+ 100)

400 = 0
=0
=0

X = 4,-100

Being the speed, x can not be negative.

Sox =-100 is rejected
Xx=4

Speed of stream = 4 km/hr

1 1

+—

2Xx-3 x-5

X—=5+2x-3

(2x—-3) (x=5)
3x—8

2x° —10x —3x +15

2x2 - 13x + 15

2x2 - 16x + 23

35.

Discriminant (D)

1

1

3x-8

0

(-16)% -4 (2) (23)
256 — 184

72

b+\D
2a

16 +72

T2

164642

4
8432
2

36. Let present age of sister be x years

age of girl = 2x years

According to question,

(x+4)(2x +4)

2x2 + 12x + 16 — 160
2x2 + 12x — 144

X2+ 6x—72

X2+ 12X — 6X — 72

160

I I I I
o O o o

X(x+12)-6(x+12) =0
(x-6)(x+12) =0
X =6, =12

As age cannot be negative,
X = =12 is rejected
X=06
Age of sister = 6 years
2X
2 (6)
12 years

Age of girl

37. Let number of articles be x

38.

Cost of production of each article
=2x+3

According to question,
X(2x+3) =90
2x*+3x-90 =0
2x2 = 12x+15x-90 =0
2X (x-6)+15(x-6) =0
(2x+15) (x-6) =0

=—/— or X=6
X=— X

Being number of articles, x cannot be
negative.

X=06
Number of articles = 6
Cost of production of each article
=2x+3
=12+3
=$15
Let Shefali's marks in English be x..
Shefali's marks in Mathematics = 30 — x
According to question,
(30-x+2)(x-3) = 210



(32-X) (x - 3) = 210

32x — 96 — x* + 3x = 210
x?—-35x+306 = 0
x?—17x-18x +306 = 0
X(x-17)-18(x-17) =0
(x-17) (x-18) =0
x=17 or x =18

If x=17
Shefali's marks in English = 17
Shefali's marks in Mathematics =30 -17 =13
If x =18
Shefali's marks in English = 18
Shefali's marks in Mathematics = 30 — 18
=12
39. Let speed of train =x km/hr
Distance covered = 360 km

. 360
So, time taken = ~

According to question,
360 _ 360
X+95 X

360 360

- :1
X X+5

|
I
[EEN

X+5-x 1

X (X +5) 360

5 1

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

40. Let breadth of rectangular mango grove = xm

Length = 2x
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




o5 Arithmetic Progressions

ULTIPLE CHOICE QUESTIONS

1.(b) an = 3n+7

a,,=3(nh+1)+7=3n+10
So, d=a,, —a
=3n+10-3n-7
=3
2.(c) a=1a=11
Sn = 36
n
We know that Sn = > (a+a)
n
36 = — (1+11)
2
36x2
n =
12

Sn = 2n2+ 5n

a =S8 -, _)
= (2n?+5n)-[2 (n - 1)>+ 5(n - 1)]
=2n°+5n-2n*-2+4n-5n+5

=4n+ 3

3. (b)

4.(d) We can write reverse AP as
185,...,13,9,5
Such that a = 185,d = -4
185 + (9 - 1) (-4)
185 - 32
= 153
18,a,b,— 3 are in AP
a-18=b-a=-3-D
a-18 =b-a

So, a,

5.(@)

2a-b =18 (i)
b-a=-3-b
a-2b =3 (i)
Solving (i) and (ii), we get
a=11b=4
So, a+b=11+4
=15
CWORRSHEET 1)
Section A

1. k+9,2k-1and 2k + 7 are in AP.if
(2k-1) - (k+9) = 2k + 7) = (2k - 1)
k-10 =8
k =18
2. Sn=3n’+5n
S,, = 3(20)? + 5(20)
= 3 (400) + 100
= 1200 + 100
= 1300
3. Consider AP :2,4,6,8,...n

Here a=2d=2

S =

n

[2a + (n-1) d]
[4+(n-1)7

[2n + 2)
(n+1)

S NSNS N|S



4. AP:=5-2 02 .
22

a =a+(n-1dd=-2+5=2
2 2
na, =-5+(25-1) 2
2
5
=-5+24| =
= -5+ 60
=55
5. S, =ap*+bp
a =S -5 _,
= (ap*+bp) —[a(p-1)>+b (p-1)]
= ap? + bp — [ap? + a— 2ap + bp — b]
= ap’+bp-ap’—a+2ap-bp+b
=2p-a+bhb
ap+1:2a(p+l)—a+b
= 2ap+2a-a+b
=2ap+a+h
So, d=ap+1—ap
= 2p+ta+tb-2ap+a-b
= 2a
6 a =n*+1
a, =1+1=2
a, =22+1=5
3n-2
7. =
% 4n+5
3-2 1 6-2 4
a = ——=— a=_——=—
' 445 9 2 845 13
o =2-2_1
3 17 17
.1 47
So, sequenceis —,—,—,.
9 13 17
8. a, =3n-2
a, =3-2=4
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
9. AP:18,16,14,..
S, =0

g[2a+(n—l)d] =0

S 136+ (-1)(-2)] = 0
nB6-2n+2) =0

n@8-2n) =0
n= %:19
10. a,=0—=a+3d=0—>a=-3d
To prove : a,, = 3a,
Consider a, =a+(25-1)d
= a+ 24d
=-3d+24d
=21d
a, =a+10d
= —-3d + 10d
=7d
So, a, = 3a

25 11

11. A.P:6,13,20,..,216
a =a+(n-1)d

216 = 6+(n-1)7

210 =7(n-1)
30 =n-1
n =31

S0, 216 is 315 term of an A.P.

So, 16" term is the middle term




a, =6+ (16-1)7
=6+ 7 (15)
=6+ 105
=111

12. Consider 9,12, 15, 18, ....

a,—a = 12-9=3
a,—a, = 15-12=3
a,—a, = 18-15=3

As difference between the terms is same,
So, the terms are in A.P.

a+ 15d

9+15(3)

9+45

54

a+(n-1)d
9+(n-1)3

9+3n-3

3n+6

a16

QD
]

13. S, +S, = 167

g[2a+(5_1)d]+%[2a+(7—1)d]:167

5 7
= 5a+ - (4d) + 7a+— (6d) = 167

= 5a+10d + 7a + 21d = 167

- 12a + 31d = 167 (i)
S, = 235

10

— [22+(10-1)d] = 235

2a +9d = 47 (i)

Multiplying equation (ii) by 6 and subtracting
(i) from (i), we get

(12a + 54d) — (12a + 31d)
282 — 167
115

23d

14.

15.

115

d= >3 5
From (ii), 2a + 9(5) = 47
2a+45 = 47
a=1
So,APisa,a+d,a+ 2d,..
i.e. 1,6,11,...
AP:5,15,25, ..

Let n™ term of an AP be 130 more than its 31t
term

i.e. a, = 130 +a,
5+(n-1)10 = 130+5+(31-1) 10
5+ 10n-10 = 135+ 300
10n = 435+5
10n = 440
n=44

So, 44" term of an AP is 130 more than its 31t
term

a ta, =72
at4d+a+8d =72
2a+12d = 72
a+6d =36 (i)
a +a, =97
a+t6d+a+1ld = 97
2a+17d = 97 (i)

On multiplying (i) by 2 and subtracting (ii)
from (i), we get

(2a + 17d) — (2a + 12d) = 97 - 72

5d = 25
d=5
From (i), a=36-6(5
=36-30=6
a==6
So, APis aa+d a +2d,..
i.e. 6,11, 16, ...



16. Consider AP :7,14,21, ..., 497 2a+(n—1)d 7n+1
a =a+(n-1)d 2d +(n-1)d T An+27
497 = 7+ (n-1)7 n_1
a+|—[d
497-7=7(-1) (2 ] mn+1
490 _ =
70=— =n-1 a1+n—1d1 an+27
7 2
n=rl a+(m-21d _7(@2m-D)+1
17. S,=49 a+(m-)d  4(2m-1)+27
7
E[2a+6d] = 49 a, _ 14m-6
L=
2a+6d = 14 a,  8m+23
a+3d =7 0 19. Let the digitsbea—d,a,a+d
Also, S =289 a-dta+a+d=15
17 3a = 15
— [2a + 16d] = 289
2 a=>5
2a+16d = 34
Also,100 (a—d) +10a+a+d
a+8d =17 (i)

= [100 (a + d) + 10a + a — d] — 594
100a-100d + 11la+d
=100 a+ 100 d + 11a — d — 594

On subtracting (ii) from (i), we get
(@+3d)-(a+8d) =7-17

-5d = -10
0 = 200 d — 2d — 594
d=2
198 d = 594
From (i), a=7-3d
d=3
=7-6
So, number = 100 (a+d) 10a+a-d
=1
" = 100 (8) +50 + 2
So, S, =—J2a+ (n-1)d —
; 2[ (n - 1)d] = 852
=£[2+(n—1)2] 20. ap=g=a+(p-1)d=q (i)
’ ag=p=a+@-Dd=p (i
=n[l+(n-1)]
- On subtracting (ii) from (i), we get

-1)d-(g-1)d=q-
18. Let Snand S be sum of a terms of two A.P (P-1d-(@-1) q-p

dp-1-g+1] =q-p

Sy _ 7Tn+l

S, 4n+27 g=37P_ 4
i | p—q
E[2::1+(n—1)d] 7041 From (i), a+(p-1)(-1) =q

B a=p-1+q

E[2a1+(n—1)0“] an+ 27
2 So, a =a+(n-1)d

ADDITIONAL \JATHEMATICS - 10



21.

22.

(pP-1+0q)+(n-1)(-1)
p-1+g-n+1
p+g-n

Here,a2 —al = 19% - 20

Y]
|
Y]

|

7477
4

-3

4

as  a,—a, = a,-a

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

_ 3

a=20,d
4

Here,
a <o
n

a+(n-1)d<0

20+ (n-1) (_73)<o

-3
— (h-1) <-20
; (-1

n1>20_—4
3

n—1>@

n>—+1=—=27.67
3
So, n =28
So, a,, is the first negative term
ForS, a=1 d=1

So, 5, = %[2 +(n-1)(1)]

23.

24.

n
—(n+1
S0+ 1)
ForS, a=1, d=2
n
So, 82:5[2+(n—1)(2)]
=n[l+n-1]
= n?
ForS, a=1, d=3
n
S3:E[Z+(n—1)3]
n
=—=[38n-1
2[ n] n
Consider Sl+83=5(n+1)+5(3n—1)
_m,n 8 n
2 2 2 2
_ 4
2
= 2n?
= 25,
AP:a 7,b,23,c

As the terms are in A.P,

7-a=b-7=23-b=c-23
As 7-a=Db-7
a+b =14 (i)
As b-7=23-b
2b = 30
b =15
From (i), a=14-b=14-15
a=-1
As 23-b=c-23
23-15=c¢c-23
c=31

Let the four parts be
a—3d,a—d,a+d,a+ 3d such that
a-3d+a-d+a+d+a+3d=32
4a = 32
a=2=8

- 10



25.

Also (a—3d)(a+3d) _7
(a—d)(a+d) 15

| (8-3d)(8+3d) 7
ie. = —
(8—d)(8+d) 15

64-9d" _ 7

64 — d? 15

960 — 135d? = 448 — 7d?
512 = 128 d?

d? =4

d==%x2
Fora=8, d=2

the four parts are
a-3d,a-d,a+da+3d

ie.8-6,8-2,8+28+6

le.2,6,10,14

Fora=8,d=-2

the four parts are

a-3d,a-d,a+da+3d

ie. 8+68+28-28-28-6

l.e. 14,10,6 and 2

Let the policeman catches the thief in n
minutes.

Uniform speed of thief = 100 m/min

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

So, distance travelled by thief.
=100 (n + 1) minutes

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

speed of policeman forms an AP:

100 m/min, 110 m/min, 120 m/min, ...

So, distance travelled by policeman
= Sn

:%[2a+(n—1)d]

n
= > [200 + (n—1) 10]
n [100 + 5n - 5]

n (95 + 5n)
Distance travelled by thief

= Distance travelled by

policeman

100 (n+1) = n (95 + 5n)
100n + 100 = 95n + 5n?
5n?-5n-100 = 0
n-n-20=0
n-5n+4n-20 =0
nin-5+4(M-5=0

(n+4)(n=-5 =0
=—4o0rn=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 4:103,107,111, 115, ..., 999.

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

a =a+(n-1)d
999 = 103 + (n—1) 4
4(n-1) = 999 — 103
4(n-1) = 896
n-1= 224
n = 225

The middle term is

o (225+1
ie. >

a113

th
N1} term
2

113" term

103 + (113 -1) 4
103 + 112 (4)
103 + 448

551




Sum of all terms before middle term ) (m +n )(0)
= S112 2
112 N
R [2 (108) + (112 - 1) 4] So, sum of its (m + n) terms is zero.
= 56 [ 206 + 144] 28. AP=-12,-,-6,..,21
= 56 (650) If 1 is added to each term,
= 36,400 AP becomes-12+1,-9+1,-6+1,.,21+1
225 ie.—11,-8, -5,..,22
Sps = = [2(103) + (225-1) ] ' T8 T
295 We know that
:7[206+896] a =a+(n-1)d
225
= 7(1102) 22 =-11+(n-1) (3)
= 123975 33
3 =n-1
So, sum of terms after the middle term N =12
= 123975 — (S, + 551) 19
= 123975 - 36400 — 551 S, =7 [2(1)+(12-1)3]
= 87024 =6 [-22 + 33]
27. Given:S_ =S =6(11)
To prove:S_, =0 = 66
m i - -
s = 2 2a+ (m- 1yd] 29. Let the prizes be a,a - 20,a - 40, ....
2 S, = 1600
n
S, = 5 [ca+(n-1)d] =2 [2a+ (10-1) (- 20)] = 1600
As s =5 2
m = 5 (2a - 180) = 1600
m n
- [2a+(m-1)d] = =[2a+(n-1)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 + m2d —n2d -md + nd = 0 130,110, 90.
2a(m-n)+d (m*-n)-d(Mm-n) =0 30. Firstterm = a
(m-n)[2a+ (mM+n)d-d) =0 Second term = b
(m-n)[2a+ (mM+n-1)d] =0 last term (a )= ¢
As m=#n2a+m+n-1)d=0 (a+c)(b+c—2a)
. To prove: S =
Consider " 2(b-a)
man Solution: d = b-a
S = [2a + (m + n-1)d]

m+n 2
m ADDITIONAL" \MJATHEMATICS - 10



31.

PR

s, =%[2a+(n—l)d]

or
n
= —Ja+
2[a a]
- %[a+c] 0
We know that a =¢
Le. at(n-1)(b-2a) =c
c—a
(n-1) = b_a
_ct-a
"= b a
_ ct)b_—aZa 0
On putting (ii) in (i), we get
s :i(a+c) [c+b—2a)
"2 b-a

_ (a+c)(b+c—-2a)

- 2(b—a)
Given that Raghav buys a shop for 120000.
He pays half of the amount in cash

=% x 120000
= 60000.

Balance amount to be paid = 120000 — 60000
= 60000.

Given that amount of each installment = 5000.

He agrees to pay the balance in 12 annual
installments with interest of 12%.

I. Amount of the first installment

12
= 5000 + — x 60000
100

= 5000 + 600 x 12
= 5000 + 7200
= 12200.

2. Amount of the second installment

12
= 5000 + —— x (60000 — 5000)
100

::::::

32.

= 5000 + 12 x 55000
100

= 5000 + 550 x 12

= 5000 + 6600

= 11600.

So, the amount paid for installment is 12200,
11600.......It forms an AP,

The 1st term a = 12200

Common Difference d = 11600 — 12200
= —-600.

The number of terms n = 12.

We know that sum of n terms

=%(2a+(n—1)>< d)
Therefore the total cost of the shop
= 60000 + 1?2 (2(12200) + (12 — 1) x (-600))
= 60000 + 6 (24400 — 6600)
= 60000 + 6 x 17800
= 60000 + 106800
= 166800.
The total cost of the shop = 166800.
4" term = a + 3d
8" term =a + 7d
Sum of the 4th term and 8th term
—a+3d+a+7d=24
= 2a+10d =24
Take 2 common from the equation......
a+5d=12....ccccon. (1)
Sum of 6th term and 10" term = 44
=a+5d+a+9d=44

2a+ 14d = 44
Take 2 common from equation....
a+7d=22...... (2)
By Elimination Method:-




a+5d=12
a+7d=22

Substitute d = 5in eq (1)
a+5d=12
a+5()=12
a=12-25
=-13

® The 1 term 3 term are -13, =13 + 5,
-13+ 10

® -13,-8,-3.

Section A
1. Consider an AP: 12,18, 24, ...,96
a =a+(n-1)d
96 = 12+(n-1)6
9%6-12 =6(n-1)
n-1= s
6
n-1=14
n =15

2. Sq:2q+3q2
Seo1 =2(@-1)+3(q-1)
=20-2+3¢°+3-6q
=30°-4q+1

& = 5,754

20 +30°-30°+4q-1

=6g-1

=6g+6-1=6g+5

aq+l—aq:6q+5—6q+l
=6

3. Consider AP:1,3,5,7,..,n

Q
|

q+1

o
I

witha=1,d=2

Sn :%[2a+(n—1)d]

%p+m-na
nfl+n-1)

= n?

. As terms are in AP,

13-(2p+1) = (5p-3) -13
13-2p-1=5p-3-13
12+16 = 7p
7p = 28
p=4
First term = a
Second term = b

Last term (a) = 2a

Common difference (d) =b-a

n n
Sn:5[2a+(n—12d] orE[a+an]

_n
S, = > [a + 23]
3a .
=5 (i)
As a = 2a
at+(n-1)d = 2a
at(n-1)(b-a) = 2a
(n-1)(b-a) = a
n-1 = L
b-a
n= 2 41
b-a
_ b ,
n=1_3 (i)
On putting (ii) in (i), we get
= 20
" 2 (b-a)
_ 3ab
2(b-a)
ADDITIONAS MATHEMATICS - 10



6. L 1+m 1+2m a, =4a,+3=4(1279) + 3
“m'm ' m = 51109.
Here, q = 1 10. a, =4n+5
m
golemo1 11 H=Aavs=9
- m _m_m _m_ 32:4(2)+5:13
an:a+(n_1)d a3:4(3)+5:17
i a, = 4(4)+5=21
= =Dl a,-a = 13-9=4
_ i+n—1 a,—a, = 17-13=4
m a,-a =21-17=4
7. Let 184 be the n™ term of As difference between the terms is same, the
AP = 3,7,11, ... with sequence defined by a_ = 4n + 5is anA.P.such
3 that d = 4.
a =

11. AP:27,24,21, ..
d=7-3=4

a =at+t(n-1)d

Let sum of n terms of the A.P.be 0.

184 = 3+ (n—1)4 Here, first term (a) = 27
= + (N —
Common difference (d) = 24 - 27
184-3 = 4 (n—-1)
= -3
181
n-1= — =
4 S, =0
185 n
n = — which is not a natural 2 [2a+(n-1)d] =0
number. n
~[54+(n-1)(-3)] = 0
So,184 is not a term of AP: 3,7, 11, ... 2 (54—3n+3) = 0
n (54 -3n =
8. Consider AP: 254, ...,14,9,4 (18 +1) =0
n(18-n =
with a = 254 18 1=0
—-Nn + =
d=9-14=-5 "
n=
So, a, = 254 + (10 -1) (-5) )
So, sum of 19 terms is 0.
= 254 — 45 s
12, m—__
= 209 S,
9. a =4 To prove : 8y _2m-1
a =4a_ +3n>1 a, 2n-1 . .
a, =4a, +3=16+3=19 As reara
3, =4a,+3=4(19)+3=79 m[2a+(m—1)d] 2
a, = 4a +3=4(79) +3 =319 L2 -0
n n
a, = 4a,+3=4(319) + 3=1279 E[2a+(n ~1)d]




13.

14.

2a+(m-1)d - m

2a+(n-0)d  n

(m_l)d
2
(n_l)d

a+
2

On replacing m by 2m — 1 and n by 2n - 1 on
both sides of equation, we get

a+

m
n

a+(m-)d  2m-1
a+(n-)d  2n-1
S o ﬁ_kﬁ
o2 2
We know thata =S -S|
S0, 8y5 = S25_824
3 5 3 5
=|=(625+—=(25) |- | =(576) +—(24
[2( 2( )] [2( ) 2( )]
B 1875+12_5_1728_12_0
2 2 2 2
_ 1875+125-1728 -120
2
=76
We know
(n+1) .
M = 5 th observation for n = odd

Therefore the 6th term of this AP is 30
Therefore A6 = 30
a+5d=30

Therefore we need to find S |
n
Therefore S11 = 2 (2a + (n-1)d)

11
= ? (23. + lOd)

= % (2(a + 5d)
Replacing value
= 2 (2(30)
=11x30
=330

15. A=-7

d=5
T18=a+17d
=-7+4+17x5
=-7+85
=78
General term=a+ (n - 1)d
=-7+(-1)5
=-7+4+5n-5
=5n-12
16. a, = 52
a+9d =52 (i)
a, = 20+a,
a+16d = 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, ..
17. a, = 32
a+8d =-32 (i)
Also, a, +a, = -94

a+10d+a+12d = -94
2a+22d = -94
a+11d

I
|
o
~

(ii)
On subtracting (i) from (ii), we get
a+1ld-a-8d = —47 + 32

3d = -15
d=-5
From (i), a=-32-8d



-32-8(-9) We know that S = 2 [a+a]

= ~32 + 40 ﬁ
=8 420 = = [7 + 49]
18 8, = [2a+ (n- 1)d] n:42_280:15
Su = % [2a +29d] = S, = 30a + 435d .(i) Now, a = 49
20 a+(n-1)d = 49
Sp = El [2a +19d] = S, = 20a + 190d 7+ (15— 1) = 49
S = % [2a+9d] = S, =10a+ 45d 14d = 42
3(S,,—S,;) = 3[20a + 190d — 10a — 45d) d=3
= 3[10a + 145d] 21. a,+a, = 30
=30a+435d=S,  [From (i)] a+d+a+6d =30
Hence, S,; = 3 (S, - S,) Hence proved. 2a+7d =30 (i)
19. a, = 2a, Also, a, = 2a,-1

a+14d = 2[a+7d] -1
a+14d = 2a+14d -1

a+13d = 2 [a+ 7d]
a+13d = 2a + 14d

-d =a 0=a-1
a, = -8 a=1
a+5d = -8 From (i), 2 (1) + 7d = 30
—-d+5d = -8 (As a=—d) 7d = 28
4d = -8 d=4
d=-2 So, APisaa+d,a+2d,..
SO, a = —d = 2 1.€. 11 51 95 1 1
We know that S = % [2a + (n - 1) d] 22. AP 18,157,13,.. —49>
20 , 31 99
- = - - le. 181 ) 13! ey T
S, = 2@ +(@0-1) (2] > >
= 10 [4 - 38] Here, first term (a) = 18
-0 Common difference (d) = i 18
= -340 2
i 31-36 5
20. First term (a) = 7 == = -
Last term (a ) = 49 99
Lastterm (@) = ——
Sn = 420 99 2
a+(n-1)d = Y
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2 2
5 99
—(n-1) = -—-18
2( ) 2
1 _—99—36
_E(n_) 2
5 135
__n_]_ = —___—
2( ) 2
n—l——13—5><£—27
2 -5
n =28

So, number of terms (n) = 28

We know that

g = 2—28 [36+(28 —1)(_75)]

135
14 |36 ——

~ (72 -135 ]
2
7 (-63)
= -441
—4n + 15

a'n
a, =-4+15=11

a, =-4(2)+15=-8+15=7
a3

s, = %[2a+ (n-1)d]

w
|

23.

=-12+15=3.
So, Firstterm (a) =11
Common difference (d)= 7-11=-4
We know that

5 = % [2a + (n - 11d]

s, = 2—20 [2(11) + (20 — 1) (-4)]
= 10 [22 - 76]
= 10 (-54)
= 540

24.

25.

26.

a, = 31
a+7d =31 (i)
a, =a, +16
a+1l4d = a+10d + 16
4d = 16
d=4 (ii)
From (i), a+28 =31
a=3
So, APisaa+d,a+2d,..
e.3,7,11, ..
a, = 3+2a,
a+14d = 3+ 2 (a+6d)
a+1l4d = 3 +2a+12d
0=a-2d+3 (i)
Also, a, = 41
a+9d =41 (i)

On subtracting (i) from (ii), we get
a+9d-a+2d=41+3

11d = 44
d=4
From (ii)), a+9(4) = 41
a=41-36
=5
We know that a =a+(n-1)d
=5+(n-1)4
=4n+1

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

n

a+(n-1)d = 896



504 +(n-1) 7 = 896
(=1 We know that S, = = [2a + (n — 1)d]
7(n-1) = 392 -
17
n-1 =156 817=?[6+(17—1)6]
n =57 17
0 = > [6 + 96]
We know that Sn = — [2a + (n— 1) d]
2 = 867
7 .
S, = 5? [2(504 + (57 -1)7] | 29 Firstterm (a) = 8

57 Last term (a ) = 350
= > [1008 + 392]

= 39900
5

Common difference (d) = 9

As a =350
a+(n-1)d =350
8+(n-1)9 =350

27. First term (a)

Let d be the common difference

1
S4=5[Sg—84] 9(n-1) =342
4 347 114
le.—[2a+(4-1)d -1 ==—F=—"-=38
> 22+ (4-1)d] n-1="9g"773
n-1 =38
-1 §[2a+(8—1)d]—i[2a+(4—1)d]
2 |2 2 n =39
ie. 2 (2a+3d) = 2 (2a+7d) - (2a + 3d) We know that
4a+6d = 4a+ 14d — 2a - 3d S, = = [2a + (n - 1)d]
4a+6d = 2a+11d 2
39
93 = 5 S, = % [16+(39-1) 9]
2a 2
d=2=2(5)=2 =§[16+342]
5 5 2
So, common difference (d) = 2 - 6981

28. AP:3,9,15,..., 99 30. Let the first term of an AP be ‘@’ and common

Here, first term (a) = 3 difference be ‘d’.
Common difference (d) = 9-3 S, = -150
— 11
=6 — [+ (10-1)d] = 150
Last term (a ) = 99 5 (2a + 9d) = —150
a+(n-1)d = 99 2a+9d = -30 (i)
3+(n-1)6 = 99 Also, S,,—S,, = —550
-1) = 20 10
6(n-1) =9 2 (2a + 19d) - — (2a + 9d) = ~550
n-1=16 2 g
G- 17 10 (2a + 19d) - 5 (2a + 9d) = —550
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2 (2a + 19d) — (2a + 9d)
43 + 38d - 2a-9d
2a + 29d

110
110
~110 (i)

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

2a+9d-2a-29d =
~20d =
d =
From (i), 2a+9(-4) =
2a =
2a =
a=
So, APisaa+d,a+2d,..
ie. 3,3-4,3-8,..
ie. 3,-1,-5,..
Section D

31.

-30 + 110
80

Let A, D be first term and common difference

respectively.

Sp:a:%[2A+(p—1)D]:a

%:hD%DA+@—DD]:b

r

Sr:c:E[2A+(r—l)D]:c

Consider

a b c
S@-n+ =P+ (-0

_1p _ n+ld
—p2[2A+(p 1) D] (q r)+q2[2A+

@-DD) (r-p) + =~ A+ (- 1)D] (o~

1 1
=5[2A+(|0—1) D](q—l’)+5[2A+(q—1) D]

-9+ 5 A+ (-1 D] (0 -0)

=(A@-N+AF-D)+A (-] +2 [P~ 1)
@-1)+@-1)(=p) *+ (= 1) (0 - )]

32.

=A@-r+r-p+p-n+>[(p-1)@-n
*@=-1(-p)+(r-1)(p-a)]

=0+§[m—pr—q+r+m—qp—r+p+
rp—rqg-p+(q]

=0+0

=0

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

1
a = —
n
1 .
a+(m—l)d:H 0)
1
Also, a = —
noom
+ 1)d = L ii
a+(n-1d=— (ii
On subtracting (i) from (ii), we get
a+(n-1)d-a-(m-1)d = 11
m n
n—m
din-1-m+1) =
mn
n—m
d — =
(n-m) -
d = i
mn
. 1 1
From (i), a+(m-1) — = —
mn n
a+ (m — 1) i = l
mn n
a+ i— i = l
n mn n
a= L
mn
Consider
mn| 2 1
= —|—+(mn-1)—
St 2 [mn ( )mn]
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mn[ 2 1 ]
= —|—+1-—
2 | mn mn
= m i+1
2 | mn
_ mn[mn+1]
2| mn |
1
=—(mn+1
> (mn+ 1)
Length of each step = 50 m
: 1
Width of each step = 2 m
_ 1
Height of first step = 2 m
: 1 1
Height of second step = 2 + 2 =—m
. . 3
Height of third step = 2 m SO on.

Volume of concre{e relquired to build the first
step (V,) =50 x — x —m?®
p (V) =50 % - %~

Volume of concrete required to build the

d V) = 50 x = 2x %
second step (V,) = 5 XEX 4

1 3
(V,) = 50 x ) X " m? and so on.
Total volume of concrete

= Vl +V2+V3+"'+V15
= 50><£><l + 50><£>< 2><1
2 4 2 4
+ 50><£><3><i +..+ 50><£>< 15><i
2 4 2 4
= 50><1 l+g+§+....+1—5
214 4 4 4

=25 l+3+§+...+1—5 m?
4 4 4

4
25

:T 1+2+..+15ms

15

25
= X~ (L+15)=750 m*

4

34. 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 = al-'-a?;-'-aS-'-""+a2n+l
n+1
= T (a1+a2n+1)
n+1
= - [ata+(2n+1-1)d]
= (n+1)(a+nd)
Sl = a2+a4+a6+""+a'2n
n
St = 2 [2a + 2nd]
= n(a+nd)
s (n+1)(a+nd)
Consider =— = ————
g n(a+nd)
_n+l
T

35. Consider 1,2, 3,...,999, 1000

This sequence forms an AP with first term
(@) = 1 and common difference (d) = 1

We know that

S =

n

2{%+(n—nd]

1000
= T [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

= E’29-[2(2)4-(500--1)2]

250 (4 + 499 (2)]
250500

S

500




36.

Again, consider list of numbers divisible by 5:

5,10, 15, ..., 1000

1000
Here, a=5,d=5n=—— =200

5
200
= T [10 + (200 - 1) 5]

200

100 [10 + 5 (199)]
100500

Now, we will consider list of numbers divisible
by both2and 5i.e.2x5=10

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

a—lOd—10n—]@—lOO
=10d=10n="— ==

100
T [20 + (100 - 1) 10]

100

50 (20 + 990)
50500

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

= S200 + Ssoo - S100
100500 + 250500 — 50500
300500

So, sum of numbers from 1 to 1000 that are
neither divisible by 2 nor by 5

S,000 — 300500

500500 — 300500
200000

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

First term (a) = 150

Common difference (d) = - 4

2 nor by S

Here,

Total number of workers who worked all the
ndays.= S,

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

:gwmm—4n+®

n
= —[304 - 4n
5 [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) = 150 (n - 8)
152 n - 2n? = 150n — 1200
152n — 150n = 2n?-1200
2n?-2n-1200 = 0
n-n-600 =0
n>—25n+24n-600 = 0
nin-25)+24(n-25) =0

(n+24)(n-25) =0
n=-24,n=25

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

Work would be completed in 25 days
37. Consider the sequence: 200, 250, 300, ...

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

We know that

n

s =2{%+(n—nd]

w
I

30

%?[2(200)4—(30-1)50]

15 [400 + 1450]
= 27,750

The contractor has to pay $ 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) = -1



39.

Let 200 logs be placed in n rows
. §, =200

% [2(20) + (17 — 1) (=1)] = 200

n
- [40-n+1] = 200

n (41 -n) = 400
-n>+41n-400 = 0
n>—41n+400 = 0
n>—16n-25n+400 = 0
n(n-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
S0, 200 logs are placed in 16 rows.
a, =20+ (16-1)(-1)
=20-15=5

So, there are 5 logs in the top row.

Given :a? b? c?are in AP

1

40.

e, - P-a __ b
' ro)are) T (arb)(are)
. b-a c-b
He b+c  a+b

ie. (b-a)(a+b) =(c-b)(b+c)
ie.ab+b?>—a2—ab = bc+c?-b?-bc
ie. b?—a? = c?-b?

a2, b% c?arein AP

10m 5m 5m
Ge)————+——

Distance covered by gardener to water 1%
tree and return to the initial position

=10m+10m=20m

Distance covered by gardener to water 2"
tree and return to initial position

=15m+15m=30m

Distance covered by gardener to water 3
tree and return to initial position.

=20m+20m=40m
So, we get an AP: 20, 30, 40, ...
With first term (a) = 20

difference (d) = 10

Total distance covered by the gardener

TOprove:b+c’c+a’a+b are in AP, :22;
1 1 1 are in AP = ?[2 (20) + (25-1) 10]
b+c'c+a a+b o5
P S S S T ol
c+a b+c a+b c+a =5 e
_ 2
. (b+c)—(c+a) B (a+c)-(a+b) 5 x 140
(b+c)(a+c) (a+b)(a+c) _ 3500 m
o b+c-c—-a _ a+c-a-b T_tld't d by th d
€. = otal distance covered by the gardener
(b+c)(a+c) (a+b)(a+ C) to water all trees = 3500 m
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0 Triangles

ULTIPLE CHOICE QUESTIONS

1. AABC ~ APQR
_ arAABC [BC )2

" arAPQR | QR
2
9 _(45)
16 (QR)2
45%x45x%x16
= (QR)*=
9
45x% 4
= R=
3
=15x4
=6cm

2. We know that ratio of area of two similar
triangles is equal to square of ratio of their
Corresponding sides (say x and y)

2
9 _(x
:16_[y]

x_3
= y =2
Option (a)
3.
/ A
X
Q
¥X Y
// 2Ccm
B C

AS XY II BC, so by basic proportionality theorem

AX AY
BX  YC
AX AY
g 1l = % +1
AB AC
BX  CCY
4BX AC
X = g (#AB=4BX)
AC
4 =7?25
AC =8cm
So,AY =AC-CY
=8-2
=6cm
Option (d)
A
B ’I c
AB? =2 AC?
=AC?2+ AC?
=AC*+ BC*+



[.. AC =BC]

AB2=Ac?+ BC?

AABC is a triangle right angled at C
ie. ZC=90°
Option (¢)

B 3cm D C
AS AD bisects Z/BAC
AB _ AC
BD CD
[By internal angle bisector theorem]

6 _5
- 3 CD
3x5

= CD=——=25cm

6
Option (b)

Section A

1. AABC ~ A DEF
In A ABC, ZA+ /B + £ZC =180°
57°+ «B 73° =180°

ZB +130° =180°
/B = 108°-130°
= 50°
ZE = /B =50°

[Corresponding angles of similar triangles are
equal.]

A B
@)
D C
AC =30 cm
BD =40 cm

1
OA:OC:EAC:15cm

OB=0D = % BD =20 cm

In A AOB, ZAOB = 90°

(Diagonals of rhombus bisect each other at 90°)

AB? =AQ0?+ OB?
= (15%) + (20?)
=225+ 400
=625

AB =25cm

.. AB=BC=CA=AD=25cm

(Pythagoras theorem)

(All sides of rhombus are equal)

A

6 cm

=
C B

In A ABC,
AC =BC =6cm (AS A ABC is isosceles)
Also, ZC =90°
AB? =AC?+ BC?
=6 + 67
=36 + 36

(Pythagoras theorem)



4.

AB? =72
AB =6 4/2Ccm
As, ADEF ~ AABC
DE _EF _DF
AB  BC AC
DE 4 DF
3 2 25
DE 4 4 _DF
3 72 2 25
12 4x25
DE= — =
2 2
=6cm =5cm

Perimeter of A DEF = DF + EF + DF

=6+4+5=15cm

A

B

Let AE=xcm

C

CE=AC-AE=56-xcm

As DEII BC,
AD AE

DB CE

(By Basic proportionality theorem)

3 X
5 56-x
5x =3 (5.6 -x)
5x =16.8 - 3x

8x =16.8

Xx=21cm

S AE=x=2.1cm

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 = (5] =49

. Given: abc~def

Find: Area of def
Area of def _ ef

Area ofabc  Bc
Area of def 4
54 3

54
Area of def = 4 x 3
Area of def =4 x 18

Area of def = 72cm

8m

W= 15m o)

S
In ABAO, ZBAO =90°

OB? =AB2 + AO? (Pythagoras theorem)
=8 +15?
=64 + 225
=289
OB =17m

Section B
9. AABC ~ ADEF

arAABC _ BC?
arADEF ~ EF2



(In two similar triangles, the ratio of their areas
is the square of ratio of their sides)

64 BC?
121 (15_4)2

(BC)? = ﬁ X
121

154 x 154

. BC=11.2cm
10.

B D C
In AADB, DE is bisector of ~ ADB
@ _ AD
BE = AF
BD BE )
D - AE (i)
In AADB, DF is bisector of ZLADC

co _ AD
CF = AF
. G _CF
‘D T A
BD CF .
D = A (i)
(AsAD is median .. BD = CD)
From (i) and (ii), we get
BE _ CF
AE ~ AF
AE_ W
BE CF
So, by converse of Basic proportionality theorem

EF Il BC

ie.

11. '

12.

13.

In A ADC, AF bisects ~ DAC

CFAC
DF = AD
AC .
=8 () (AsAB =AD)

In AABC, AE bisects « BAC

CE _AC ,

BE - A (i)
From (i), (ii)

E _ CE

DF ~ BE
.. EF 11 BD

(By converse of Basic proportionaly theorem)

In AAOB ~ ACOD
ZAOB = ZCOD

A0 _ BO
OC DO

(Vertically opposite angles)
(Given)

. AAOB ~ AAOB

AO  BO AB
'0C ~ 0D ~ DC
(Corresponding sides of similar triangles are
proportional)

(SAS)

So

1_5
2 CD
CD=10cm
In A KPN and A KLM,
ZK =/ZK (Common)
ZKNP =/KML =46° (Given)
. AKPN ~ AKLM  (AA similarity criterion)
K _ PN _ KN
KL~ LM = KM
X C
a  b+c
ac
X =
+C




14.

15.

16.

D C
In AAFD and ABEF
(Alternate intetior angles)
ZAFD = /BFE

(Vertically opposite angles)

. AAFD ~ AEFB
o EF_FB
° A T DF

(Corresponding sides of similar triangles are
proportional.)

DF x EF = FB X FA

As DE IIAC, Soin AABC
BC _ BE :
—_— T — |
CP  EC 0

(Basic proportionality theorem)

BE _BC
Also, — = — ii Gi

= Cp (i) (Given)
From (i), (ii), we have g 8¢

’ ’ AD - CP
.. DCIIAP

(By converse of Basic proportionality theorem.)

A

X 2X+6

B 2x+ 4 C

Let the shorter side be xm
=2X+6
=2X+6 -2

". Hypotenuse
Also, Third side
=2x+4

17.

18.

In AABC, AC?
(2x + 6)?

4x2 + 36 + 24x
O =x>-20-8x

=AB? + BC?
= X2+ (2x + 4)?

= X2+ 4x? + 16 +16x

X2 —8x-20 =0
x2-10x+2(x*-10) =0
(x2-10) (x-2) =0
X =10, -2
Being a side, = — 2 s rejected
X =10
So, AB =10m
BC =2Xx+4=24m
AC =2X+6=26m

We know that diagonals of rhombus bisect
each other at 90°.

Let AC=24cm
BD =10 cm
1
AO=0C= EAClecm
1
BO=0D = EBD=5CM
In AAOB,
AB? =BO?+AO?
=5+ 12
=25+ 144
=169
. AB =13 cm

As all sides of rhombus are equal,

AB=BC=CD=AD=13cm

In AABC, DE Il BC
AD _ AE
DB EC
[ Basic proportionality theorem ]



_Xx=2
X-2 x-1
X(x=1) =x-2)(x+2)
X2 — X =x2-4

X =4

Section C
19. A

B gcm C
In A ABC, AC? =AB?+ BC?

P2 =AB?+ @?

AB® =p?-¢@°
=(p-0) (p+0)
=1(p+a)

AB2 =p+q

AB = +vP*(

Qr _ QR
20, PR QS

In APQR, /1= /2
PQ = PR
[sides opposite to equal angles are equal]
QT _ QR
PR QS
Also, ZQ =Z£Q

(Given)

So,
(common)

APQS ~ ATQR
[By SAS Similarity cretirion]

21. In ACBQ and ACAP,
/BCQ = /ACP
ZQBC = £ZPAC =90°
(PA and QB are perpendicular)

.. ACBQ ~ ACAP (AA Similarity creterion)

(common)

22.

BC _BQ _CQ

AC AP CP

[Corresponding sides of similar triangles are
proportional]

BC Z .

X (i)

In AABQ and AACR,
Z/BAQ = ZCAR (common)

ZABQ = ZACR =90°
(BQ and RC are perpendicular)

.. AABQ ~ AACR  (AA Similarity creterior)
AB _BQ _AQ
AC  CR AR
AB Z N
oy (i)
From (i),
BC Z
1- I 1- <
AC-BC _ x-z
AC X
AB _X=z
AC = (i)
From (ii) and (iii)
M _Z_x-z
AC y X
VA
— = 1 -
y X
Y4 z
X Y
1 1 1
p— + p— = —
X Yy z
A
|
|
|
|
|
|
|
|
|
|
|
|
|
D C




Draw AD 1 BC Let AC = CE denotes the ladder

In AADB and AADC In AABC, AC2 =AB2+ BC?
AB = AC =2a (Given) 152 =122 + BC2
A D = A D 225 -144 =BCz?
(Common)
BC2 =81
Z/ADB = Z/ADC
BC =9m
=90° (By Construction)
In ACDE, CE2 = DE2 + CD?
. AADB = AADC (RHS)
1 152 =92+ CD?
BD = DC = —-BC
2 225-81 =CDz?
= CPCT
: (CPCT) 144 - CcD?
In AADC, right angled at D
‘gt ang 12 - CD

ACz =AD?+ DC2
So, BD =BC +CD

(2a)? =AD? + a2

=9+12 =21m
AD? =4a2-a2=3a2 -
Section D
AD = 3a 25 In AXPQ and AXYZ,
So, length of the altitude of an equilateral XP X0
triangle = J3acm T xz T 3 (Given)
23. In AAOB, XY ||AB X = /X (Common)
OoX _ oY oo AXPQ ~ AXYZ
_. AX_ BY S (SAS Similarity creterion)
(1) [ Basic Proportionality theorem ] ) , ,
ar aXPQ C(XPY _(PQY _(XQ
In AAOC, XZ || AC S0 araxvz Ty | Tlvz | Tlxz
. 02 _0oX [ Ratio of area of two similar triangles is equal
" ZC AX to square of their corresponding sides]
(ii) [ Basis Proportionality theorem ] ar sXPQ (XP ) o~
: .. OY 0z 32 x| |z
B e g
y (i) and (ii), BY 7C ;
YZ || BC ar AXPQ = 1—6><32 ”xp_g
[ By Converse of Basic proportionality theorem] Py -
24 A - Py 1
XP 3
s N ﬂ+1:i+1
12m % 2 9m §$ 4 3
[ Xp 3 |
B C D




=18 cm?

area of quadrilateral PYZQ
=ar AXYZ —ar AXPQ

=32-18
=14 cm?

26. B

A C
In AABC, right angled at B,

We need to prove AC2 = AB2 + BC2
Draw BDLAC

We know that if a perpendicular drawn from
the vertex of the right angle of a right triangle
to the hypotenuse then triangles on both
sides of the perpendicular are similar to the
whole triangle and to each other.

So, ACBA and ACDB

[ Corresponding sides of similar triangles
are proportionals

| oA
CD " CB

CB2 =CAXxCD (i)
Also, AABC and AADB

A8 _BC_AC

AD " BD AB

A _AC

AD ~ AB

AB2  =AC xAD (ii)

From (i) and (i),
AB2? + BC? =AC xAD +AC x CD
=AC (AD + CD)

=AC xAC

217.

28.

=AC?
. AB2 + BC2 = AC?

As XY ||AC
ZBXY = ZA (Corresponding angles)
/BYX = ZC (Corresponding angles)

. AABC ~ AXBY (AA Similarity Creterion)

o, @ahEC _(ABY
O axay  Ixs] O

[ Ratio of areas of two similar triangles is equal
to square of ratio of their corresponding sides]

Also, ar AABC = 2 ar (XBY)

araABC 2 N
"€ araxey T 1 ()
From (i) and (i),

sy 2
XB 1
B
XB T 1
x _ 1
AB NG
X8 L
' AB 2
AB-XB 21
AB T2
XB V21 22
AB N
A\
C
b D
p \
C a B

In AACB, right angled at C such that CD L AB.

We know that if a perpendicular is drawn from
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the vertex of the right angle of a right triangle to
the hypotenuse then triangles on both sides of the
perpendicular are similar to the whole triangle and
to each other

So, ABDC ~ ABCA
BD DC _ BC

" BC ~ CA _ BA
p a
ie. — = —
b C
pc =ab
ab
= p = —
C
a’b?
= p? = o2
1 c2
= — = —
p? a’b?
In AACB,AC2 + BC2 = AB2b2 + a2 = 2
1 a’+ b?
F = 2% b?
1 & b’
F - a2 b? + a2 b?
1 1 1
P TEty
A
D F
E C
Given that:-

AABC in whichD, E, F are the mid points of
sides AB, BC and CA respectively.

To prove:- each of the triangles are similar to
the original triangle, i.e.,

AADF ~ AABC

ABDE ~ AABC
ACEF ~ AABC
Proof:-

Consider the AADF and AABC

Since D and F are the mid points of AB and
AC respectively.

.. DF//BC

= ZAFD = ZB (Corresponding angles are
equal)

Now, in AADF and AABC, we have
Z/ADF = /B(Corresponding angles)
ZA = ZA(Common)

By AA similar conditions,

AADF ~ AABC

Similarly, we have

ABDE ~ AABC

ACEF ~ AABC

. EF// AB

= EF //AD.........(1)

And, DE /I AC

= DE // AF.......(2)

From egn (1) and (2), we have
ADEF is a parallelogram.

Similarly, BDFE is a parallelogram.
Now, in AABC and ADEF

ZA = /ZFED (.- Opposite angles of
parallelogram)
/B = /DFE (.- Opposite angles of

parallelogram)
Therefore, by AA similar condition
AABC ~ ADEF

Hence proved that each of the triangles are
similar to the original triangle.



30.

F
Consider AEDA and AEFB

L1=/2 (Common)
/3=/4
[ Corresponding angles asAD || BF ]
AEDA ~ AEFB

(AA Similarity Creterion)

DA _ EA
FBEB
[Corresponding sides of similar triangles
proportional ]
DA FB :
= B 0

Consider AEDA and ADFC
/1= ,/2 (Corresponding angles as BE || CD)
/3= /4 (Corresponding angles asAD || BF)

. AEDA ~ ADFC (AA Similarity Creterion)

_ED _DA_EA
"DF  FC  DC

[Corresponding sides of similar triangles are
proportional]

DA EA
FC ~ DC
DA FC
AE ~ CD
From (i) and (ii),
DA FB _ FC
AE T BE  CD

ie.

=

(ii)

31.

32.

A
1|2 3|4
B D C Q S R

Given :AD and PS are hisectors of ZA and /P
respectively. Such that

BD _ Q8

DC SR

To prove = AABC ~APQR

Proofln AABC,AD is bisector of ZA

A _AC
BD CD
i.e. AB _BD ()
AC CD
In APQR, PS is bisector of £P
PQ _ PR
QS ~ RS
. PQ _ QS .
"¢ PR T Rs (i)
Also, 22 = B (i
DC SR
From (i), (ii), (iii), we get
AB  PQ AB  AC
s o= L B
AC PR PQ PR
Also, ZA = /P (Given)
. AABC ~ APQR
A
E
B D C

AABC is a right triangle right-angled at B
AD? = AB? + BD?
(By Pythagoras tearoom)




BC
= AD?2 =AB2+ ey [+BD=DC]
1 :
= AD?2 =AB2 + " BC2 0)
Also, ABCE is a right triangle right angled at B
CE? =BC? + BE?

2
— CE2 =BC2+ [%) [~ BE = EA]

1
—mCE2=BC? + n AB?2 (i)
On adding (i) and (ii), we get
5
AD? + CE2 = 2 (AB2 + BC?)

5
= AD?+CE?= - AC?

[As AABC is right triangle
- AC2=AB? + BC?]

2
35 5
N9 | hcrz= 2 (25
[2] 5 29
125 45
Cr2=-=22_ 22 -9
4 4

CE=\/5cm:2x/§cm

Section A
1.  AABC ~ ARPQ
AB BC AC
RP ©PQ T RQ
[Corresponding sides of similar triangles are
proportional]
3 5 6
6 10 ~ RQ
6x10
=" = 12 cm

2. DABC ~ DDEF

102

" araDEF " | DE

[Ratio of areas of similar triangles is
Proportional to the square of ratio of ratio of
their corresponding sides ]

_araABC (AB )2

169 _ (26)
~ 121 DE
(26) x121
= DE2=
169
DE = 2641 _ 22 cm
- YET T T
A
J3cm
B D C

AABC is equilateral and AD is the Median
such that AD = /3 cm

In an equilateral triangle, median and altitude
are same

AD 1 BC
Also, DC = %AC
[As AD is the Median ]
AC? =AD?2 + CD?

acr = (\3) + (%Ac)z

1
AC? :3+ZACZ
E ACz =3
n =
AC?2 =4
AC =2cm



In ACOD and AAOB,

L1=2/2

[ Corresponding angles as AB || CD]
ZAOB = ZCOD

[Vertically opposite angles]

ACOD ~ AAOB
co_ob_cp
AO OB AB

[ Corresponding sides of similar triangles are
proportional. ]

x+3 _ x-2
X+5 x-1
= (X+3)(x-1) =(x-2)(x+5)
= X2+ 2x-3 = x2+3x-10
= 7 =X

5. In ASPT and AQPR,
/PST = /PQR
[ Corresponding angles as ST || QR ]
ZPTS = /PRQ
ASPT ~ AQPR
[AA Similarity Creterion]
araPST [ PT ]2
araPQR PR
[Ratio of areas of two similar triangles is equal
to square of ratio of their corresponding

sides]
(T Y
| PT+TR

I
O|N
\_/’\’

1
)
6. DE || BC
~ AD _ AC
"BD CE
(Basic Proportionality theorem)
BD _ CE
~ aD T AE
= ﬁ +1 = % +1
AD AE
BD+AD  CE+AE
- A A
AB  AC
AD ~ AE
Also, ZA=ZA (Common)
.. AADE ~ AABC
AD DE AE
~ AB _BC ~ AC
[Corresponding sides of similar triangles are
proportional]
AD DE
~ A~ BC
15 DE
~ 6 8
1.5x8
= DE = =2cm
6
7. As MN || AB,
CM _ CN
AM BN
[Basic proportionality theorem]
2 BC —BN
4 T BN




= AB?

1l 75-BN
2 ~ BN AABC is right angled triangle
BN = 15 — 2BN [ As we know that in a triangle, if square of
one side is equal to sum of the squares of
= 3BN =15 other two sides then the angle opposite the
BN =5 cm first side is a right angle. ]
8.  We know that ratio of area of two similar | Section B
triangles is equal to square of ratio of their
L 11. D
corresponding sides. &
So, Ratio of corresponding sides W(r_:g
_ [ s )
64 8 IS
9. DE || BC ©
E15cm S 35cm F
AD  AE
= DB CE In a triangle ADEF, R and S are two points on
[ Basic proportionality theorem ] the sides DE and EF respectively. ER=5cm,
RD=2.5cm, FS=3.5 and SD=1.5cm.
= By R _5_2 FS 35 1
AD AE “RD ~ 25 1 sp 15 3
B A =
Also, ZA = ZA (Common) ~.,RS is not parallel to DF
AADE ~ AABC 1 A
(SAS Similarity Creterion) |
arsADE _ (DE Y é
araABC | BC Lo
2
2
—BC
arsADE |3 B M C
81 = ge? In AABC, right angled at B
2 = 2
arsADE 4 AC?=AB?+BC
) 2
81 9 _ (5\/5) N (5)2
4
arAADE=§><81:36cm2 =75+ 25
10. Considers AC2 + BC2 =100
= AC2+AC? (~AC=BC) S AC=10M
= 2AC?

104 ADDITIONAL" \MJATHEMATICS - 10




13. A

VAR

As DE || BC

AD AE

DB~ CE
BD_CE

AD ~ AE

BD

a0 T
AB AC

AD ~ AE

AD  AE .
:E_E (I)
Also, /A = ZA

=

(Common)
.. AADE ~ AABC  (SAS Similarity Creterion)
_AD_DE_AE

" AB BC AC

[Corresponding sides of similar triangles are
proportional ]

AD AE
~ AD+BD AC

AD _ 45
~ AD+3AD _ AC
AD _ 45
= 4AD = AC
- AC =45x4 =18cm
AD AE .
Also, 2B AC (From (i) )
AD _AE
AD+BD 18

14.

15.

AD _AE
AD+3AD ~ 18
1 _AE
4 18
AE =1—8 =g =45cm
4 2

Consider AABC with sides as
AB =(@a-1)cm

BC = (2\/5) cm

AC =(a+1)cm

Consider AB? + BC?

= (a—l)2 + (2\/5)2
=a2+1-2a+4a
=az+2a+1

= (a+1)2

=AC?

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

H

B D C
Draw AD L BC

In AADB and AADC
AD =AD (Common)
AB =AC (AABC is equilateral)

ZADB = ZADC =90° (By Construction)




AADB = AADC  (RHS)

1 1
- CD—EBC—E3\/§cm

In AADC,
AC2 =AD? + CD?

o] =sos (2£]

27

AD2 =27- -

16. F
A
B D C E
el D _CD
O prove = BE _ CE

As AD bisects Z/BAC,

M _AC
BD (D theorem]
CD AC )
D - AB (i)
Also, AE bisects ZCAF
BE _CE
AB  AC
BE_ B
= CEAC
S SR
BE AB

From (i) and (ii)

106

[CPCT]

[Interior angle bisector

17.

18.

CD _ CE
BD BE
BD (D
BE ~ CE

B C
To prove: AP x PC = BP x PD

Consider AAPB and ADPC

/BAP = /CDP = 90° (Given)

ZAPB = ZDPC
(Vertically opposite angles)

DAPB ~ ADPC (AA similarity

crelerion)

AP PB _ AB

DP ~ PC  DC
(Corresponding sides of similar triangles are
proportional)

e
DP  PC
— AP x PC =BP x PD

=

Consider AQPM and ARSM
ZQPM = ZRSM = 90°
ZQMP = ZRMS

(Vertically opposite angles)

AQPM ~ ARSM  (AA similarity Creterion)
QP _PM_QM
RS SM RM

[Corresponding sides of similar triangles are
proportional ]



3 QM (AA similarity creterion)
46 A0 0B _ AB
3x6  3x3 “ o oD _Ch
oM= 22 Z X2 _ 45 em co opb ¢
4 2 [Corresponding sides of similar triangles are
19. proportional. ]
A
o8 _ A8
oD  CD
3S_ A8
1 CD
= AB =3CD
Section C
B D C 21.  In AADE and AABC,
AD bisects ZA So,by Interior angle bisector A= /A (Common)
theorem
ZADE = ZABC (Given)
A8 _BD
AC ~ DC .. AADE ~AABC (AA similarity createrion)
L 1 AD DE AE
AC  DC L ===
[ - BD = DC as D is a midpoint of BC] AB  BC AC
[Corresponding sides of similar triangles are
AB =AC

proportional]
AABC is an isosceles.

AD DE
20. B AB ~ BC
A B 76 DE
= = —
o, AE +BE 8.4
N O = 76 = %
72+42 8.4
D C = 0 _ DE
114 8.4
Here, AC divides the diagonal BD in the ratio 1 :3 76%8.4
= DE = ——
Consider AAOB and ACOD 114
=5.6cm
/BAO = ZDCO

(Alternate interior angles as AB || CD) 22.In AABC, LM|| BC

M AL

/AOB = ZCOD BM  CL

(Vertically opposite angles) (i) [ Basic proportionality theorem ]
AAOB ~ ACOD In AADC, LN || CD




23.

108

AN AL
DN CL
(i) [ Basic proportionality theorem ]
A AN
. hand (i), M _ AN
rom (i) and (ii) BM DN
Mo DN
= M ~ AN
w + 1 —_ % + 1
=AM " AN
AB AD
= — = —
AM AN
= AMxAD = AB x AN
A P
A D CcC Q M R
In AABD and APQM
AB AD BC Gi
— = — == iven
Q" PM - R (Given)
A8 _AD _ BD
~ PQ  PM QM
1
L M _m "
PQ PM _%QR

(As AD and PM are the medians)
AABD ~ APQM
(SSS similarity creterion)

/B=/Q

[ Corresponding angles of similar triangles are
equal]

Now, In AABC and APQR
AB BC

PO - OR (Given)

/B =/Q (Proved)
.. AABC ~ APQR  (SSS similarity creterion)
24.
A
-
B D E C

Let AB = BC =AC = a

BC a
.BD=—=—
4 4

Draw AE L BC

: BE—EC—E
.. - _2

[ In Equilateral triangle altitude is same as Median]

In right angled triangle AAED,

AD? = DE2 + AE2 (i
Now, DE = BE - BD
a a 1 a
-4 _ <9 +“BD=— = —
2 4 [ vy
a .
= — Il
; (i)
In AAEC,
AC? = AE2 + CE2
2
a
a2 =AEZ+ | =
2 2
AEz=g2- & =22 i)
4 4

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

2 2

a 3a

AD2= [ S| +|=
a? 33’
—_ + _

16 4

a’ +12a®

16



=(3+2)+ 12

13
16 =25+ 144
16 AD? = 13 a2
=169
16AD2 = 13 BC?
AB =13 cm
25. As AABC is isosceles, N AB _ BC
AB =AC AD  DE
/B=/C Do
- 3 DE
(Angles opposite to equal sides are equal) DE = 12x3 _ 36
In AADB and AEFC 13 13
Also BC _ AC
ZADB = /EFC ' DE  AE
(AS EF 1 AC and AD L CD) 2 5
= 36 ~AE
/ZB=/C (Proved) 13
AADB ~ AEFC (AA similarity creterion) 12x13 5
= = —
A B _ A Y s
EF ~ FC  EC = AE = ox13
. AD AB x
e, — = — 15
EF EC = 13 cm
= ADXEC = AB X EF
27.  As ANSQ = AMTR,
26. In AABC and AADE, /NQS = /MRT (CPCT)
ZA=ZA (Common) — PQ=PR 0
ZACB = ZAED =90 (Sides opposite to equal angles are equal)
(As DE L AB and AABC is right angled at C) Also, as /1= /2
AABC ~ AADE -~ PS=PT (i)
(By AA Similarity creterion) (Sides opposite to equal angles are equal.)
AB _BC _ AC On Subtracting (ii) from (i), we get
AD DE AE
[Corresponding sides of similar triangles are PQ-PS = PR-PT
proportional ] Qs =TR (i)
In AABC, £C =90 From (ii) and (i),
2 — 2 2
AB2 =AC? + BC E ) E E ) E
[ By Pythagoras theorem ] QS TR PQ PR
Also, /P = /P (Common)




APST ~ APQR 29. In AAOD, MO bisects ZAOD,

(SAS similarity creterion) So, by interior angle bisector theorem,
. AO AM .
Section D D " o (i)
28. In ABOC, NO bisects #BOC
e C So, by interior angle bisector theorem,
BO _ BN
F CO CN
y = Lo _ N (i)
. BO BN
B G A _ AC _
In AAFG and ADBG, We know that AO=0D = oD 1
_ CO
<AGF = ZDBG and CO=BO = == =1
(Corresponding angles as GF || BC) (Radii of same circle)
/GAF = /BDG =90° (~DEFGisa So, From (i) and (ii), we get
square) AM  CN
. AAFG ~ ADBG (i) DM ~ BN
o : 30.
(AA similarity creterion) 5
In AAGF and AEFC,
/AFG = ZCEF = 90°
M
ZAFG = ZECF
i | F||B L
(Corresponding angles as GF || BC) & ; A
AAGF ~ ABFC (i) In AABC, BC2 = AB? + AC?
(AA similarity creterion) (By Pythagoras theorem)
From (i), (i), we get In AABL, BL2 = AB2 = AL2
ADBG ~ AEFC 1 2
=AB2+ | =AC
8D _ DG 2
EF EC [As L is a midpoint of AC .. AL = iAC]
[Corresponding sides of similar triangles are , 2
proportional] BL2 = AB2 + AC
_, BD _DE 4BL2 = 4AB2 + AC? (i)
DE EC R R
= + 2
[As DEFG is a square, EF = DE and DG = DE] In ACMA, CHM# =AC* +AM )
1
— DE2=BD x EC :AC2+[EAB)
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—AC+A—BZ
- 4

[As M is a midpoint of AB .. AM = %AB]
= 4 CM?=4AC>+AB* (i)
From (i), (ii), we get
4(BL> + CM?) = 5AB? + 5 AC?
=5BC?

31.

Ol

To prove :AE? + BD? = AB? + DE?

Proof In AACE,AE? = AC? + CE? (1)
(By Pythagoras theorem)

In ADCB,BD2=DC2 +BC? (i)

(By Pythagoras theorem)

In AABC,AB2=AC2+BC2 (jii)

(By Pythagoras theorem)

In ADCE, DE2= DC2+ CE2 (i)

(By Pythagoras theorem)

Consider AE? + BD?

=AC2+ CE2+ DC2+ BC2 (By (1) and (2))
= (AC2 + BC?) + (CE2 + DC?)

=AB2+ DE2 (By (3),(®))




o7 Coordinate Geometry

MULTIPLE CHOICE QUESTIONS

1. A
(4,9)

= \/1—0 units
Option (b)

2. As A, B and C are collinear

X(-4+5)-3(-5-2)+7(2+4)=0

X+21+42 =0
X =-63
Option (c)

6-2 —5+11
3. @p :[T’ 2}

=(23)

= p =3
Option (b)
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A
©.1)

(0,000 B (L,0)

In DAOB,

AB?2 = AO? + OB?
12+ 12
2

AB = .2

Perimeter = AO + OB + AB

=1+1+ o
Option (d)

WORKSHEET 1

Section A

1. Centroid =

X, + X, + X, Y, Y, +Y,
3 3

[ 4=94x, B+T7+y,

—S+X, 4+y,
3 3 =4

X;—95=3 y,+4=12
X3: y3:




3.

k B I(O, y) 1

(a,b,) (a,b,)
Let the ratio be k : 1

ka, +a kb, +b
50,(0.y) =( 1 k2+11}

ka, +a
k+1
ka,+a, =0
ka, =-a,
K _ A
a‘2
2
Distance = || 2+2 +(2—2)2
5 5
2
= Jl=+=1+0
_(2+8Y
5
= 2 sQ. units

Let Point on y - axis be (0, y).

J(6-0) +(5-y)" = \J(~4-0) +(3-y)

\/36+25+y2 —10y = \/16+9+y2—6y

\61+y? =10y = /25+y* -6y

61 +y2—-10y =25+ y?2-6y
36 =4y
y =9
So, point on y - axis which is equidistant
from point A (6,5) and B (- 4,3) is (0,9)

As point A (0, 2) is equidistant from the
points B (3,P) and C (P, 5), So,

::::::::

JB- 02 +(P- 22 = {(P- 0) +(5- 2)?

JO+(P-2) =P?+9

(P—2)2 =p2
P2+4 - 4P=P?
4P =4
P =1

J@a-12 +(K- 07 =

V3 +K? =5
On Squarring both sides, we get
9+K2 =25
K2 =25-9=16
K2 =16
K =+4
A(12) B (4,3)
D (xy) C (6,6)

We know that diagonals of a parallelogram
bisect each other

. (146 246 ) _ (4+Xx 34y
22 2 2

Ta] —[4+x3+y
2' 2 2
4 +X 3+y

da=Y
, 2

7=4+x and8=3+y

[
2

Xx =3 and y=5
So, coordinates of fourth uertex

= (X,Y)
=(3,5)




8.

| I I
I I |
A C B
(x,4) (x+1,y+2)

X+X+1 4+y+2
2 2

2x =2 and y=5-6

x =1 andy-1

Section B

9. Let y-coordinate by v

X — coordinate = 2v
So, point P is (2v,v)

PQ =PR

J(2- 207 +(-5- v =|/(3- 2v) +(6- V)’
On squaring both sides, we get

2-2v)2+ (-5-Vv)2=(-3-2V)+ (6 -V)?
SLA+4v2-8v+ 25+ Vv2+ 10v

=9+ 4v2=12v + 36 + v2-12v
= 5v2+2v+29=5v+45
= 2v=45-29
2v =16
v=_8

So, Point P is (2v,v) i.e. (16, 8)
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10.

11.

P Q
I | I I
I I I I
A (U,V) (X’ y) B
(2,— 2) (_ 714)
Point P divides AB in ratio 1: 2
S0, (u) = [1(- 7)+2(2) ’1(4) +2(- 2)J
3 3
_[(-7+4 4-4
| 3 '3
=(-1,0)
Point Q divides AB in ratio 2 : 1
2(-7)+12) 2(4)+11(-2
SO,QM):[ (7)+10) 20) 14 )I
_(-14+2 8-2
- 3 '3
(126
| 33
= (_ 4! 2)
Let A(3, 0), B(6, 4) and C(-1, 3) be the given

points

AB = /(6- 3 +(4- 0
= AB = [(3)?+ (4)°

= AB = /9 +16

= AB = /25

BC = \/(-1- 6)° +(3- 4)
= BC = (-7} + (1)

= BC = 4941

= BC = /50

AC = \(-1- 3} +(3- 0)




=AC= (4 + @

=AC = J16 +9
=AC = /25
2
— AB? = (/25
= AB2 = 25
= AC2=25
2
— BC2 =({/50)
= BC2=50
Since AB2 + AC2 = BC2 and AB = AC

. ABC is a right angled isosceles triangle.

12. | I |
I I !
A P B
13 (2.2 2-9)
[2 2) 4'12
Let point P divides AB in ratio k : 1
1 3
. 3 5 2k+§ -5k+E
2412 | 7| k417 k+l
1 3
§_2k+§ i_-5k+§
4 k+l 12 k+l
=>3k+3=8k+2 5k +5=-60k + 18
= 1=5k 65k = 13
1 1
=3 =3
So, point P divides AB in ratio 1 :5
13. A (a,a)
B C
(-a-a) (- V3a.13a)

14.

AB = \/(- a-a)+(-a-a)
= J4a® +4a°

8a’
- 2v2a Units
BC = \/ J3a+a) +(V3a+a)y
- 2/38° +3a° +24/38°

=\/3a2+a2

—/8a°

= 2\/2a
AC = \J(-\3a- a)? +(/3a- a)?

= \/3a2 +a2 +2+/3a% +3a% +a>

- 2433

= J3a% +a? +3a +a°

8a’
= 2\/5&
As AB= AC,AABC is an equilateral triangle.
k 1
I I I
| | |
A (1,-3) C (x,0) B (4,5)

Let point C (x, 0) divides AB in ratio k : 1

x.0) (4k+1 5k - 3]

=0

k+1
Bk-3 =0
3
kK =35

So, x — axis divides the line segment joining
point (1,— 3) and (4,5) in ratio 3:5




15, \J(9- x) +(10- 4} =10

8l+x2-18x+36 =100
X2 —18x + 17 =0
X2 —17x —x + 17 =0
X(x-17)-1(x-17) =0
(x-1) (x-17) =0
x =117
16.
I I |
I | |
Q P R
(7,0) (2,4) (x,9)
PQ = PR
= J(2- 7P +(4- 27 = \J(x- 2) +(9- 4)
= J25+16 = X2 +4- 4x +25
- W = axem
On squarring both sides, we get
41 = X2 — 4x + 29
0=x2-4x-12
0=x2-6x+2x-12
0=x(x-6)+2(x-6)
0=xXx+2)(x-6)
X=-20r6
PQ = \(7- 2)* +(0- 47
_ 5 +(-4)
= /25 +16
- i1
Section C
17. Let y — axis divides the line segment joining

the points (- 4,- 6) and (10,12) inratio k : 1

Point on y — axis must be of form (o, y)
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18.

I I

I I

A C B
(

4,-6) (0.Y) (10,12)
_(10k+(-4) 12k- 6
(O,y) - )
k +1 k +1
Oy) = 10k- 4 12k- 6
B2 R
10k- 4
= k +1
= 10k =4
.2
~ 5
So, ratiois 2:5
A (0,-1) B (-2,3)
D (8,3) C(6,7)

AB = \/(-2- 0) +(3+1)
= \I4 +16
= 20

= 2\/§ Unit

CD = /(-8- 0) +(3+1)?
= J4 +16
=20

= 2./5 Unit
AB =CD

AD = /(-8- 0) +(3+1)

= /64 +16 = /80 = 4+/5 Units



BC = (6 +2) +(7- 3y
= /64 +16
= /80
= 4+/5 Units
AD =BC
As AB = CD and AD = BC,

S0,ABCD is a parallelogram

AC = /(6- 0) +(7 +1)?
= J36 +64

= 4100
=10 Units

BD = /(8 +2) +(3- 3)
_ oo

=10 Units

So, AC =BD

ABCD is a parallelogram in which both
diagonals are equal.
So, ABCD is a rectangle.

19. | | I
I I |
A P B
(-3.2) (%) (4,-5)
As point P is equidistant from A and B,
AP = BP

JOCH3Y +(y- 2F = (4= x) +(-5- y)
On squarring both sides, we get
(x+3)2+(y-22=(4-x?+(-5-y)
X2+9+6X+Yy2+4-4dy

:16+x_2—8_x+25+)_/2+Ey

14x — 14y + 13 =41

14x - 14y -28=0
X—-y=2
y=Xx-2

20.

| | | |

! ! ! !
A P Q B
G-4 (-2 (52) @2

Point P divides AB in ratio 1 : 2

So,
1(1) +2(3) 1(2) +2(-4)
p(p,—2)= 3 ! 3
;
p(p-2)= [g’-ZI
7
Point Q divides AB in ratio 2 : 1
So,
5 ) (2()+143) 2(2)+1(-4)
Q [3’q _[ 3 3
5 5
of3-[3e
q =0

21. Asthe pointsA (3p+1,p),B(p+2,p-5)
and C (p + 1,- p) are collinear,

area of AABC =0
Le.2 (@ +1)(p-5+p)+(p+2) (-p-p)
t(P+D(P-p+9]=0
= [Bp+1)(2p-5)-2p(p+2)+5(+1)]=0
= [6p2-15p+2p-5-2p2-4p+5p+5]=0
= [4p?-12p] =0
p=0,3
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I
I
A P B

(=2,-2) (2,-4)
3
AP—?AB
3
= AP =7(AP+BP)
= TAP =3 AP+3BP

= 4AP =3 BP

AP 3

PB4

Let point P be (X, y), using section formula,

3(2) +4(-2) 3(-4)+4(-2)
(va): 7 ! 7

_(6-8 -12-8
77
_(2-20
707
A(=3,-1) B(-2-4)
D (3,4) C(4,-1)

Join AC
Area of AACD
[[3(-1-4)+4(4+1)+3(-1+1)]

[-3 (- 5) + 20]

= = [15 + 20]

NIFRPNIFRPN| -

375 sg. Units
Area of AACD

= () C4-D -2 (14 1) +4 (1+4)

1
=5 [3(3)-2(0)+40)]

1 21 .
= — [9+12] = Z= sg. Unit
2[ ] qu its

So, area of quadrilateral ABCD
area of AACD + area of AABC
3% 21

—_— + —_—

2 2

56

2
28 sqg. Units

24. Lety - axis divides the line segment joining
pointsA (5,-6),B (- 1,—4) inratio k : 1.
Point on y — axis is of from (0, y).

k 1
I I I
I I I
A C B
(51 - 6) (O! y) (_11 - 4)
By section formula,
0.y) = -k+5 -4k-6
R T R
0 _ -k+5
T k+l
k =5
So,y — axis divides AB in ratio 5 : 1
Also,y = -4k- 6
k+1
_-20-6
5+1
_ -2
6
_-13
-3

S0, C0)=(0.73)

Section D
25.  Consider points (x,y,) = (t,t -2)
=(X,y,) =(t+2,t-2)



= (X3'y3) = (t + 3, t)

Area of triangle

- % [ X; (yziyg) + X, (ys’yl) + X3 (yl’_ yZ)]

= % [tt-2-1t) + (t+2) (t-t+2) + (t+3)
(t-2-t+2)]

[t(=2) + (t+2) (2]

1

2

1

=§ [- 2t + 2t + 4]

1

=5 @)
2

sg. Units

So, area of triangle is independent of t.

5 AD_AE 1
' AB ~ AC 3
AD AC 3
= = — = -
AB AE 1
R P
AB AE
BD _CE _,
=~ AD  AE
AD _AE 1
BD CE 2
For coordinates of D
1 2
I I I
[ [ [
A D B
(4,6) xy) (1,5)
By section formula,
1(1) +2(4) 1(5)+2(6)
(X,y) - 3 ! 3
9 17
(xy) = glgj

2

For coordinates of E

1 2

| |
I I
A E B
(4,6) (x.y) (7.2)

By section formula,

17)+2(4) 1(2) +2(6)j

x,y) 3 , 3

= 3

7+8 2412
3

:5EJ
3

A
(4,6)

ar AADE

= 1 [4{1—7ﬁ} +3 {1—4,-6j+5(6- 1—7j]
2 3 3 3 3

(i) 252 )
2 3 3 3

_1 5
== [4+(-4)+ 3]

sg. Units

oo N




21.
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y
B (0, 3)
D A (X, O)
Xl
(0,0)
C(0,-3)
yl

Let coordinates of B be (0, y)
As (0,0) is a Midpoint of BC

- (0,0) = Muj
2 2
_[(0y-3
0,0) = 5 5 j
-3
=022
(0,0) > J
y-_3:O
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)2
BC = \/(0- 0)2+(-3- 3)?
= \36
=6
As AABC is equilateral,
AB =BC
ie. \/m =6
X2 +9 =36
X2 = 27

X = 33
.. Coordinates of point A are (3\/5 ,0)

As BACD is a rhombus and diagonals of
rhombus bisect each other. So, 0D = 0A = 3

J3 units
- PointDis (- 3\/5,0)
28. Area of triangle = 5 sg. units

As third vertex leisony = x + 3,

So, it must be of form (x,x + 3)

Let (x.y)=1(21)
(%)) = (3. 2)
(X3¥5) = (X, x + 3)

Area of triangle

1
= E [ Xl(yz - y3) + X2(y3 - yl) + X3 (yl’_ yz)]

5=%[2(—2—x—3)+(x+3—1)+x(1+2)]
10=[2(-5-%x)+3(x+2)+3x]
10=[-102x+3x+6 + 3x]

10=[4x-4]
. +10=4x-4
4x -4 =10 4x-4=-10
4x = 10 A 4x = -6
7 f -3
x=§ x=7

So, third vertex is So, third vertex is

(X, x +3) (X, x +3)

() -
(22)

29. Let (x,Y,) =(a a2
(X, Y,) = (b, b?)
(X Y5) = (¢, ¢?)



Consider Area of triangle

= X 0 1) %, 009 %, (- ) ]
:% [a(b?—c2)+Db(c2—a?) +c(a2-Db?)]
:% [ ab? — ac? + bc? — a2b + a2c — b%c |
:% [ab(b—-a)+ac(a—c)+ bc(c-Db)]
aHirg,i:t ls clear that area of triangle is O if

but it is given thata # b # ¢

30. D (-4,-3) C(-32)

Ay

(11_ 2)

(2,3)
Let be the height of parallelogram ABCD.
For AABD,
Let (x,y)=(1,-2)
(%,y,) = (2.3)
(X3 Y,) = (=4,-3)
area of AABD

1
- E [ X (yy_ y3) +tX, (y3’yl) + X (yl’_ yz) ]

:% [1B3+3)+2(-3+2)-4(-2-3)]
:% [6-2+20]
= 12 s@. units
For ABCD,
Let (x,y)=(23)
(X, ¥,) = (=3.2)
(X3 ¥5) = (- 4.-3)

area of ABCD

31.

1
- E [Xl (yz’_Y3)+X2 (ys’y1)+x3 (yl’_yZ)]
:% [2(2+3)+-3(-3-3)-4(33-2)]

= % [10 +18-4]

=12 sq. units

Area of parallelogram ABCD
= area of AABC + area of ABCD
=12+12
= 24 sg. units

We know that area of parallelogram
= base X height

24 = AB X height

By Distance formula,

AB = /(2 -1)2 +(3+2)?

= J1+25

= /26 units

-, 24 = /26 x height

24 12
height = —— units = == /26 units
g \/26 13 26

Let the center be 0 (2,- 3y)

As points A and B lie on a circle,

AO =BO
J2 402 +(-3y -y =(2-5)2+(-3y - 7)?

J9 +16y2

On squarraig both sides, we get

= /9 +9y2 +49 +42y

9 + 16y2 = Oy2 + 42y + 58
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Ty?—42y -49 =0
y2-6y—-7=0
y2—-7y+y-7=0
yy-n+y-7n=0
y+1)(y-7)=0

y=-1,7

Wheny=1 Wheny =7
A=(-1Ly)=(-1-1) A=(1ly)
0=(23) =(-1.7)

So, O =(2,-3y)
radius = AO =(2,-21)

= J(2+1)7 +(3+1)° So,

= J9+16 ratio = AO
= 25 = J2+12+(-2-7)
=5 units = /9 +784
= /793 units
32. A (2,- 1) B (5,-1)
O
D (2,6) C (5,6)

By distance formula,

AC = \[(5-2)2 +(6 +1)?

= J9+49 = /58 units
BD = \/(2-5)2 +(6 +1)2

= Jo+49

= |58

So, AC=BD

Also, By Midpoint formula,

— 2+5 -1+6
Midpoint of AC = | ——,
2 2
_[r>3
22
— 5+2 -1+6
Midpoint of BD :(T' 5 j

So, Midpoint of AC = Midpoint of BD.
So, AC and BD bisects each other.

Section A

1.

Let P (x,y) be the point equidistant from
the pointA (5,1),B (-3,-7)and C (7,- 1)

PA=PB=PC
PA = PB

= JB5-x)2+L-y)

= JE3-xPH(T-yP

= \/25+x2—10x +1+y2 -2y

= \J9+X2+6x +49 +y2 +14y
On squarring both sides we get
X2 +y2—-10x — 2y + 26

= X?+y2+ 6X + 14y + 58

0 = 16x + 16y + 32

x+y=-2Q)

PB =PC
= JE3-xRH(T-y)

= 707 +(1-yy
= \/9+x2 +6X +49 +y2 +14y

= \/49 + X2 +14X +1+Yy2 + 2y

On squarring both sides, we get



X2 +Yy2+6x + 14y + 58
=X2+y2-14x + 2y + 50
20x+ 12y +8=0
5x +3y=-2(2)
From (1), we get
X=-2-y
On potting in (2), we get
5(-2-y)+3y=-2
-10-5y+3y=-2
-2=8
sy=-4
So, x=-2-y
=—2+4
=2
So,point  (2,-4) is equidistant
From point A (5,1),B (-3,-7)and C (7,-1)
Reflexion of (-3,4) in X — axis (Q) = (-3,-4)
Reflexion of (- 3,4) inY — axis (R) = (3,4)

So, by distance formula,

QR = [(3+3)2+(4 +4)
= \/36 +64
= 100
= 10 units
As point (3, a) lies on line
2x-3y+5=0
6-3a+5=0
3a=11

_u
3

a

By Distance formula,

Distance = \/(O +6)2+(0-8)2

= /(36 +64

= 4100
=10 units

A (2,3)

)

B (-2,1) C (x,y)

Let (x,Yy,) =(23)
(Xzi yz) = (_2’ 1)
(X3 ¥y) = (xY)

2
Centroid (G ) = ]"Ej
We know that

3 ’ 3
13 ([ 2-2+X 3+1+y
3 3 ' 3
2 X 4+y
[)-%)

X
3
= x=3andy=-2

Centroid = [X1+X2 X Nty +y3]

_ 2_4+y
= 1=—-and 3~ 3
Let (x,Y,) = (k 2Kk)

(X Y,) = (3K, 3K)

(X5 Y5) = (3,1)

Since the points are collinear, area of triangle
s zero
le.

1

E [Xl (yg’_y3)+xg (y3ly1) +X3 (yl’_yg)] =0
[k (3k—1) +3K (1—2K) + 3 (k= 3k) ] = 0
[3k2—k + 3k — 6k = 3k] = 0
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[-3k2—k]=0
k@k+1)=0
k=_1

3

k 1

I | I
I I I
A C B
(6,4) (x,0) (1,-7)

Let the x — axis divides AB in ratio k : 1

Point on x — axis must be of form (x, 0), so, by
section formula

(x,0) _(k+6 7Tk+4
’ Tl k41 k+1
_ 6+k —7k+4
(x,0) Tl k+1' k+1
-Tk+4  _
k +1
K _4
7
So, x — axis divides line AB in ratio 4 : 7.
k 1
I I |
| [ |
A (4,2) P(2,1) B (8,4)

Let AP:PB=K:1

By section formula,

P (2.1) _ 8k+4’4k+2
k+l k+1
2=8k+4’1:4k+2
k +1 k +1
8k +4=2k+2
6k = _
-2
6
_t
3
B
PB 3
B
AP B
E+1 =-3+1
AP
AP +PB -
AP
B
PB B
A
AB 2
AP —_—1AB
2

Consider the two points P(a sin o, —b cos o) and Q (-a cos o, b sin o).

We need to find the distance between P and Q

Let d be the distance PQ.
Thus, by distance formula

d= \/(a sin o + a cos o)+ (-b cos o - b sin o)’

= \/az(sinzoc + cos’oL + 2 sin o cos o) + b’ (sinf o + cos’o + 2 sin o cos o)

= J&(1 + sin20) + b*(L + sin2a)

[ sin? o + cos?o=1 and sin2 o = 2sin o cos o ]

rd= @+ ) (L +sin2 o)



10. We have to write the condition of three
points.

If three points (x,, y,), (X, ¥,) and (X, y,) are
collinear, then they will not form a triangle.

In other words, the triangle having vertices (x,,
y,): (X,,¥,) and C (X, y,) will have area 0.

The formula to calculate the area of a triangle
with vertices (x,,,), (X,,¥,) and (x,,Y,) is,

A:lxl_xz Yi=Y,

2 X=X Y=Y,

1
A= E |(X1_ Xz) (yg - y3) - (Xg_ X3) (y1 - y2)
Therefore,

1
5 | Xl (y2 - y3) + X2 (y3 - yl) + X3(y1 - y2)| =0
X1 (yg - y3) + Xg (y3 - yl) + Xg(yl - y2) =0

Therefore, the condition of collinearity of (x,,
Y (X, Y,) and C (x,,Y,) is

Xl (y2 - y3) + Xz (y3 - yl) + X3(y1 - yz) =0
Section B

11. Let the vertices of triangle be (x,,y,) = (-3, 1),
(Xzi yz) = (O’ - 2) and (Xgi y3)
Centroid of triangle (x,y) = (0, 0)
We Know that

Centroid of triangle

xy) = [x1+x2 +X, Y, +Y, +y3J

3 3
, [ 3+0+x, 1-2+y,
i.e. (0,0) —[ 3 — ]
-3+x, -l+y,
= 3 073 =0

= X;=3, y,=1

So, third vertex is (x,,y,) = (3,1)

12. The required ratio would be k : 1.
The coordinates of the point of divisions will be

3k-4 T7+5
k+1  k+1
The point which we have identified is on y axis
and there the point is zero on x coordinate.
k-4

So, =0
k +1

3k-4=0
k=—
3

So the required ratio is

k:£0r4:3
3

13. A(1,1) B (4,4)

D (x,y)

We know that diagonals of parallelogram bisect
each other

1+_41+_8_x+4y+8
2 "2 | | 2 "2

(5.9) = (x+ 4,y +4)

C (4,8)

X+4=5 y+4=9
X =1, y=5

So, fourth vertex is (1, 5).

311
14. Let the point C [E divide the line

5
segment joining point A (3,5) and B (- 3,- 2)

in ratiok : 1.

| | |

| I |

A C B
3 11

(3,5) [g,gj (-3,-2)




By section formula, 2a=2

(3 11}_[-3k+3 -2k+5] a=1
5'5 k+1l = k+1 17
A(3,4)
-3k+3 3
k +1 5
5(-3k+3) =3(k+1)
-15k+15 =3k+3
12 =18k B(7,2) M(xy) C(-2-5)
K _2 By midpoint formula,
3
7-2 2-
5. AC2-D B (1,0) M(cy) = [TTSJ

(5 -3
-2
By Distance formula,
2 2
D (1,y) | C (x,3) - \/[5 3) +(£_ 4]
We know that diagonals of parallelogram 2 2
bisect each other
2 2
-2k+x -1+43)_(1+1 y+0 :\/['_1] +[' '8j
( 2 2 )_ 2 2 2 2

-2+X (Y I
( 2 ’1]_[]’2J 172

121 61
-2+X :1,1:l V7 "5
2 2
Xx=4 y=2 18.  As point A (x,y) is equidistant from B (6, — 1)
and C (2,3)
16. Given the vertices of a AABC are right - .. AB=AC
angled at A.
2 2 2 2
- AB+ A= BC V(- +(-1- y) =|(2- x) +(e- v)
AB2 = (-2 - 0>+ (a—3)?=4 + (a— 3)? On squarring both sides, we get
BC2=(-1+2)2+ (4—ap2 =1+ (4-a) 6-x2+(-1-yP2=@2-x2+(3-y)>
AC2=(-1-02+(4-32=1+1=2 36+ x2-12x+1+y2+2y =4+ x2-4x +
9+y2-6
Since AB? + AC? = BC? Y=
oo=12x+ 2y + 37 = - 4x - 6y +13
4+@-3)+2=1+(4-a)
= 0 =8x-8y-24

4+a+9-6a+2=1+16+a2-8a

= 8x-8y =24
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= X-y =3

= X =y+3
19. As the points A (2, 1) and B (1, 2) are
equidistant from the point C (X, ),
BC =AC
V-9 +(5+2) =(x- 2) +(y-2)
On squarring both sides, we get
(x-12+(y+2)=(x-2>+(y-1)
X2+1—2X+y2+4+4y=x2+4 - 4x +y?
+1-2y
—2X+4y+5=-4x-2y+5
2x +6y =0
x+3y =0
20.  Let the vertices of triangle be
(X, y,) = (k 2k)
(X, Y,) = (3k, 3Kk)
(X3 ¥,) = (3, 1)
Area of triangle
1
= E [Xl (yz’ - y3) + X2 (y3’ - yl) + X3 (yll - yz) ]
= % [5(7+4)+4(-4-2)+7(2-7)]
= % [5(11)+4(-6)+7(-5)]
1
= > [55-24-35]
1
= = [55-59
5 [ ]
4 .
= — =2 sQ.units
> q
Section C
21. PA=PB
Take square both side
PA?=PB?

:::::::

22.

23.

Now use distance formula,

x-(@+b)pP+{y-(b-a)={x-(a-h)}+

{y-(a+by

= X*+ (a+b)2-2x(a+b)+y*+ (b-a)3’-
2y(b —a)y = x*+ (a—b)?—2x(a—b) +y?
+ (@ +b)>-2y(a+h)

= 2x(a-Db)—2x(a + b) =2y(b - a) - 2y(a
+ b)

= 2x{fa-b-a-b}=2y{b-a-a-Db}

= 2X(-2b) = 2y(-2a)

= bx=ay

Hence proved.
Any point on the x -axis will be the form
A(x,0).Let this point divides the line segment

Joining (3, =2) and (-7, -1) in the ratio m:n
internally.
Thus the coordinate of A is
mx,+ nx, my,+ny,
m+n m+n
where (3, -2) and (-7, -1) are (x, y,) and
(X, Y,) respectively.

Thus the coordinates of

_(m(=7) +n(3)) m(-1) +n(-2) _
A= m+n m+n B
Here the y coordinates of A is Zero.

-m + (-2n) J

m + n
Hence -m - 2n = 0.

(x,0)

Thus [

= -m=2n

m 2

nea
= m:n=2:-1internally
Thus m :n =2 :1 externally.
| |
P (8,4) R (5,1)
By mid-point formula,

O__

x,y)
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24,

25.

_ 8+x 1= 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+h)
(X, Y,) = (b,b+0)
(X5 Y,) = (a,a+q)
Area of triangle

:% [Xl (yzi - y3) + X2 (y31 - y]_) + X3 (y15 - yz) ]

-1 [c (b+c—-a-c)+a(a+tc—a-b) +
b@+b-b-c)]

[c(b-a)+a(c—6)+b(a-c)]

[bc—ac+ac—ab+ab-bc]

O N N

As area of triangle = 0

So, points A, B and C are collinear.

Let the point be
(x,y,) = (a,0)
(X, Y,) =(0,b)
(X3 ¥5) = (1,1)

Points are collinear, if area of triangle = 0

I

€. E [X]_ (yzl_y:g) + Xz (y31_y1) + X3 (yl'_yg) =0
= % [a(b-1)+0(1+0)+1(0-b)]=0

- % [ab—a—-b]=0

= ab-a-b=0

26.

B (8,2)

N

Dy  E(uv) C(9.4)
We know that diagonals of parallelogram
bisect each other.

Midpoint of AC = midpoint of BD

So, by midpoint formula,
6+9 144 ) _(x+8 y+2
2 "2 | | 22

o 155) _(x+8 y+2
. 2'2) | 2 ' 2

ie. x+8=15y+2=5

x=7,y=3
So, point D = (7, 3)

Again, by midpoint formula,

E(uv)= w“—élJ
2 2
_ m&] (Lﬁzj
2 2 2'2
_ B,Zj
2
For area of AADE

Let (XY, =(c,a+h)
(X, Y,) = (b,b+c)
(X3 ;) = (@, a+0)

area of AADE

- % [X1 (yz’_ys) + X, (ya’_yl) + X, (yl’_yZ)]



27.

[6(3%]+7(%1J+8(1—3)]
[6(_?1]+7[g]+8(—2)

[—3+3?5—16]

—

l\)|8‘-|')
-
e

w
o1
1
w
(e}

~
el

RN NP NP N N

N

Given ,

Points = (p + 1,2p—2), (p - 1,p) and (p - 3,2p
- 6)

For the given points (X, Y,), (X, ¥,) and (X, Y,)
to be collinear then

DX, (Y, = Ya) + X, (V5= YD) + X, (V.- Y9)] =0
Here,

X, =p+1 y,=2p-2
X, =p-1 Y,=P
X, =p-3 Y;=2p-6

Substituting the values in the formula ,

P+ (pP-(2p-6)+(P-1)(2p-6-(2p-
2)+(P-3)(2p-2-(p))=0

(p+1)(p-2p+6))+(p-1)(2p-6-2p+2))
+(P-3)(2p-2-p)=0

P+1)(p+6)+(p-1)(4)+(P-3)(P-2)
=0
—-p?-p+6p+6-4p+4+p>-3p-2p+6
=0

-4p+16=0

4p = 16

Dividing both the sides by 4

ap_16

4 4
p=14

Hence,
For the points to be collinear, p = 4

28.

A2-1) B (3,4)
D(-3-2) C(-23)
By Distance formula,
AB = \/(3- 2) +(4 +1)

= \1+25 = /26
BC = \J(-2- 3) +(3- 4)

= 2541 = 26

CD = \J(-3+2) +(-2- 3)
= J1+25
= 26

AD = [(-3- 2)? +(-2 41
= 26

As AB=BC =CD =AD,

ABCD is a rhombus

Again, by distance formula,

AC = \J(-2- 2 +(3+1)
= 16 +16
= V32

= 4\/5 units

BD = /(-3- 3) +(-2- 4)
= J-6) +(-6)
=72
= 62 units

AC # BD

As diagonals are not equal, ABCD is a
rhombus but not a square.
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29.

30.

A(31_5) P(X’y) B(_418)
®_k
PB 1
Let point P be (X, y).
By section formula,
_ [ -4k+3 8k-5
®Y) =\ Tk
) = -4k +3 8k-5
e T
-4k+3 ~ 8k-5
k+1 )T k4
As point P lies on line x+y=0
-4k+3) _ (8k-5 -0
k+1 K +1
= 4k-2=0
= k:E
2
A(1,1) B (7,- 3)
D (7,21) C (12,2)
Area of AABC
:%[1(—3—2)+7(2—1)+12(1+3)]
_1
= - [-5+7+48]
2
1
== 1[50
2[ ]
= 25 s@. units
Area of ACD
=%[1(2—21)+12(21—1)+7(1—2)]
=%[—19+12(20)—7]

L1226+ 240]

2
1
=~ [214

5 [214]

=107 sq. units

So, area of quadrilateral ABCD

= area of AABC + area of AACD

=25 + 107
= 132 sq. units
Section D
31. A (4,-6)
B M C
B-2) (Xy) 4,0)

Let AM be the median such that point M is (X, y)

_ (345 -2+2
(le) _( 3 ) 3 j

xy) =(4,0)
So, point M (x,y) = (4,0)
Area of AAMB

[A(y+2)+Xx(-2+6)+3(-6-Y)]

[4y+8-2x+6-18-3y]

[4x+y-10]

NP, DNIFEPDNPFPDNP-

[4(4)+0-10]
= 3 sQ. units

Area of AAMC

[4(y-2)+x(2+6)+5(-6-Y)]

N |~



32.

[4y-8+8x—-30-5y]

[8x—y—-38]

1
2
1
2
1
Z[8(4)-0-38]
2

3

sg. units

So, median divides the triangle into two
triangle of equal area.

A Pt B
(3,4) (xy) (5,-2)
PA = PB

Y3 X+ (4= yF = (5= x) +(-2- y)
On squarring both sides, we get
B-xP+(@-y)P=E-x)+(-2-y)

= 9+x2-6x+16+y2-8y = 25+x2-
10+4+y2+4y

= —-06x-8y+25=-10x+4y+29
= 4x-12y-4=0

= x-3y=10Q

Also, area of APAB = 10

% [X(@4+2)+3(-2-y)+5(-4)] = 10

[6x-6-3y+5y—20]=20

[6x+2y-26]=20

[3x+y—-13]=10

3X+y-13= +£10

3x+y=23 2 or 3x+y=3 (3
From (1), x=1+ 3y

R

So, eq. (2) becomes 3+ 9y+y=23
10y =20

y =2

33.

So, x =1+3y

=1+6

So, P(x,y) = (7,2)
On putting x =1+ 3y in (3), we get
3(L+3y)+y =3

3+9y+y =3
10y =0
y =0
So, x=1+3y
=1+0
=1

So, P (x,y) = (1,0)

A (3,2
N\
NV F(XyY,)
B (5,4) E C
(X, Y,) (3.6)
By midpoint formula,
_ (345 2+4
D (x,Y,) N
D (X,Y,) =(4.3)
_ [543 4+6
Again, E (x,,y,) = Ty
=(4.5)
_ (343 2+6
Py ST
=(3.4)
Area of ADEF

% [X1 (yz’_ ys) +X, (ya’ - yl) T X (yl’_ y2) ]
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34.

35.

:%[4@_®+4m-a+3@-a]

:% [4+4-6] =1sq.unit

LetA(x,=-2y, =5),B(x,=k)y, =—4) and C(X,
=2k + 1,y, = 10) be the vertices of the triangle,
o)

Area of (AABC)
1
= E [X]_ (yg - y3) + X2 (y3 - yl) + X3 (y1! - yg)]

53= 1 [(C2)(c4-10)+k(10-5)+ (2k+ 1) 5 +
4 ?

= 53:% [28 +5k+9 (2K + 1)]
—  28+5k-+18k+9=106

=  37+23k=106
= 23k =106 -37 =69

69
= k_ﬁ_3
Hence, k =3

The value of k is 3.

A (-2,3) B (6,5)

D (-4,-3)

Area of quadrilateral

C (x,—-5)
ABCD =80 sq. units

i.e. area of AABC + area of AACD = 80

[EEN

ie. = [-2(B+5+6(-5-3)] +
[-2(-5+3)+x(-3-3)]=80

=

2
1
2
% [4 —6x—32] = 160
[

— [-6x-28]=160

= —-6x-28 = 160

_6x-28 =160 | —6x—28 = —160
6x =—188  —6x =-132
X = ﬁ | X =22

== | _

36. Let D (x,y) 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,) =(B-2and C(x,y,) =(2-2).

So, AD =BD
J8- X7 +(6-y)? = (8- x)? +(-2- y)

On squarring both sides, we get

B—xP+(6-yP = B-xXP+(2-yp

6-y) = 2-yF
36+y2-12y = 4+y2+4y

32 = 16y
y=2
Also, BD = CD

V8- XF +(-2-yP = 2= x +(-2- )
B-xP+(2-yP = @2-xP+(2-yp
64+X2-16X+4y?+4y = 4+X2—4X+ 4+ Y2 +ly
= -16Xx+4y +68 = -4x+4y + 8

= 12x = 60

= X=5

So, Circumcentre is (x,y) = (5, 2)
Circumradius

= AD

= (8- X +(6- y)

= /(8- 5) +(6- 2)




37.

38.

= V9 +16

= /25

= 5

By ,midpoint formula,

C(xy) = O+2a 26+0

VST T3

= (a/h)

Using distance formula, we have

BC = J(a- 0)’ +(b- 2b)?
= Ja’ +b’

OoC = J(a- o) +(b- o)
= a® +b?

AC = J(a- 2a) +(b- o)’
= +a® +b?

So, BC = CO = AC

. Point C is equidistant from the vertices
O, and B.

A (X, Y)
|
C

B E
(X, Y,) (XZ+X3 y2+y3} (X5 Y)

2 12

2 2
By midpoint formula,

XX N Y,
D is [—2 ,—2 j

e s [XFX Nt
2 2

X Yit+Ys

|

39.

E is X2+X3 y2+y3
2 2

Area of AABC

% [X1 (yz_ ys) * X, (ys_ yl) X (yl_yZ) ]

Consider ar ADEF

[ )
{2 (]
IS

== () ()|
(% +%) (%5 - 1)

(% %) (1 ¥s)

= _X1|:(y %) + (% - yz)]
[ (v, - )+ - %) ]
[ (0= ¥) + (- 3) ]

- yl)]

13\(1

|

|

= 1 _Xl(yz - y3)+X2 (ys
8 +X3(y1' yz)

1
Z area of AABC
Using formula for area of triangle,

ar ADBC = L [X(5+2)—3(2-3x)+4 (3x—
5] 2

[7x+6+9x+12x-20]

N, N

[28x-14]
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=[14x-7] O

Using formula for area of triangle,

11
N NP N

[42+15-8]

[ 49 ] sq. units

[6BG+2)-3(-2-3)+4(3-5)]

40.

X—]-_]-
- X7 3
f 14x—7 = —
14X_-49+ _-49428 -21
T4 T4 4
o=
8

As the point (x,,y,), (X,,y,) and (x,,Y,) lie on
the same line, area of triangle formed by these
points is 0.

Le. % [X, 0= Y5) + %, (=¥ + X, 0= ¥) 1 =
0

[Xl (ygl_yg) + X2 (yg’_yl) + X3 (yll_yz)] =0

On dividing by X, X, X,,we get

X (V= Vs) + %, (Vs = V) +%; (V- ¥,) o
X1X2 X3 -

Y, - y3+y3' y1+y1' Y, =0
_Xz Xq X Xg X, X,

. yz'y3+y3'y1+y1' Y, _

XZ X3 Xl X3 Xl X2




08 Introduction to Trigonometry

MULTIPLE CHOICE QUESTIONS _ cosé
B 2
12 3 Option (b)
1. Cotx = 6 -2
) 1 N 4 tan30°
SINX—CoSXx _ 2~ COtX ' tan0° - cot30°
Sin X + Cos X 1+ cotx
3 1
_Z _ 3
= —3 O_ \/g
1+—
4 -1
1.4 -3
=177 Option (b)
1 5. Consider
Option (a) / (asin® + b cos6)?
= a2sin20 + b2 cos20 + 2ab sinO coso
2 2
, x(2)'(V2) ( \/5)2 ( 1 ]2 = a2 (1 cos20) + b2 (1 — sin?) + 2ab sin coso
. 8( 1 ]2 J3 ’ V3 = a2 + b2 — a2 cos20 — b2sin20 + 2ab sind cos
V2 2 =a + b? — (a2 cos?® + b2 sin?0) + 2ab sind
8x 1 8 coso (i)
3 %7373
Also, acosO-Dbsind=c
X =1
] = (acosb — b sinB)? = c2
Option (a)
= a2 c0s20 + b2 sin20 — 2ab sinO cosO = c2
3. A+B+C=180° = a2c0s% + b2 sin20 = ¢2 + 2ab sinb cosO (i)
= B+C =180° -A So, (asind + b cosn)?
_in B+C ] B Sin[180° - A] = a2+ b2 + 2ab sind cosO — c2 — 2ab sinb coso
B 2 B ) .
[From (i) and (ii)]
— 92 2 _ 2
- sin 900-5] @rbr-c
2 soasin+bcos = + 4/a? +b%- ¢?
Option (b)
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(WORKSHEET 1 - 0
~ cosH
Section A ~
cos(90° — 6) sec(90° — 6) tano 4. cos (a+h)=0
- +
cos(90° - 0) sin(90° — B) cot (90° - 6) a+b =90°
tan(90° - 0) a =90°-6
cotd Consider sin (a — b) = sin [90° — 26]
_ sinb cosecO tan® = C0S26°
~ secl cosh tand
coto . tan? — sec?0
~ cotd ' cot? — cosec?6
_1,1 _sec’ —tan’6
21 - ~ cosec?0 — cot?0
i _1
2. Consider 1
tanA tanB + tanA cotB sin’B =1
SinA secB COS?A 1
6. cosecO =3x = Xx= 3 coseco
_ tan(90° - B) tanB + tanAcot(90° —A) 3 11
sinA sec(90° —A) coto=— —= — = coto
-, X x 3
sin“B
B 2(90° considerx? — 1.1 cosec?0 — 1 cot?0 = 1
COS (90 —B) X2_9 9 _9
_ cotB tanB + tan?A  sin’B 5
~ sinA cosecA sin?B . A=
1 + tan?A Consider (sinA + cosA) Sec A
-1 .
= (sinA + cosA
= tan2 A ( ) COsSA
= tanA+1
; 5
1+sin6 = = +1
3. , 12
1-sin@
_ 17
_\/1+sin9xl+sine T 12
~V 1-sin6" 1-sind . 6
8. Consider 6 tan20 —
— cos?6
+
= / m = 6 (tan20 — sec? 0)
1-sin?0
=6 (1)
3 / (1 + sinG)? —6
c0s%0

136




Section B
9. 2 sin230° — 3 cos? 45° + tan260°

(333

:i 3
2 2
=2

10. (i) We know that —1 <sin6 <1

0<sin20<1
If sind :x+£,
X

On squaring both sides, we get
sin262x2+%+ 2
X
1

Here, RHS:x2+;+2>2
but Maximum value of sin20 is

Sin20 is = X + 1

X
(i) As(a-b)2>0
= a2+b2-2ab>0

= a2+ b%2>2ab

9_a2+b2>2ab_l
COSU=""ab = 2ab
= co0s0>1

if cos =1

a2 + b?

2ab =1

a2+ b2 =2ab

(@a-b)2 =0

a =b

but a and b are distvied
cosO > 1
but -1<cos0<1

a2 + b2
2ab

So, cosO =

11.

12.

13.

(i) 2sin3x=+/3

sin3x = E
2
3x =60°
X =20°
. X
i) 2sin—=1
(i) 2sin
sin > == =5in30°
2 2
X =3pe
2
X =60°
Sin@ +sin20 =1

= sin6 =1 --sin%0
= sSind = cos?0 0]
= tan® = coso
Consider c0s20 + cos*0
= tan20 + tan40
= tan20 (1 + tan20)

= tan20 sec20

tanZ0

sin® By (1)

sin®
c0s?0

_ sino »
~ sind y ()
=1

A

@]

tan A =

5l
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14.

15.

BC_ 1

AB 3
Let BC —\{: A=A+ B=90°
eLbL =K AB=AT"B=30°
AC? = BC2 +AB? = 4k?
AC =2k
Consider

SinA cosC + cosA sinC

_ (&j (&j{ﬁ] (ﬁj
— lAac)\AC AC J\AC
_ BC? .\ AB?
~ AC?  AC?
BC? + AB?
AC?
AC?
AC?
=1

Consider

4 cot245° — Sec260° + sin260° — c0s290°

2
=4(1)2-(2)2 + [gj - (0)2
=4-4+ Z
_3
4
Consider
(.1 _cose 2

(cosecH — cot)2= Sin6  sino

~ (1 - cosH )2

~ U sin®

~ (1 - cos6)?

~ sind

(1 - cos0)?

~ 1-c0s%0

B 1 - coso

"~ 1+ cosO

16.

Consider

3 c0s230° + sec230° + 2 cos20° + 3 sin290° —
tan260°

(@T " (%jz +2We+3p-(v3)

w

+—+2+3-3

+

9
4
9
4737%?

wls w|s

27 + 16 + 24
12

67

12

Section C

17.

18.

tanO + cotd =2

1
tang + —=2
tan

tan20 -2tan6+1=0

(tan6-1)2=0

tan6-1 =0

tan6 =1 =tan45°
0 =45°

Consider tan’0 + cot’0

tan’(45°) +cot’(45°)
17+ 17

1+1

2

Consider

sin@ N 1+ coso
1 + cos6 sin
_sinB (sinB) + (1 + cosb) (1 + coso)
B sind (1 + coso)

B sin’6 + 1 + cos?0 + 2 cosO
B sind (1 + cosh)




2 + 2 cosO
sind (1 + cos6)
2 + (1 + cosb)
sind (1 + cos6)

2
—— =2 cosec 0
sind

A

B

(@]

19. SecA =

Ao

LHS

3sinA — 4sin®A
4c0s°A — 3cosA

C
3K 5k
B 4k A
BC2 = AC2 - AB?
= 25k2 — 16k2
= 0k2
BC =3k
3sinA — 4sin’A

0,
4c0s°A — 3cosA

(3]

RHS
3tanA — tan3A

1 - 3tan’A

- 2
1—3(i
4

16 — 24
16

117

—44

20.

21.

22.

225 -108
125

256 — 300
125

17
-44

So, LHS=RHS

acosO+bsin® =m
asine-bcos6 =n
To prove : a2+ b2=m2+ n?
Proof acosO+bsind=m
On squarring both sides, we get
a2cos?0 +b?sint 0 +2absinOcosO=m? (1)
asin®-bcos6=n
On squarring both sides, we get
a2sin?0 +h2cos2O—2absinBcosO=n2 (2)
On adding (1) and (2), we get

a2 (Sin2 6 + cos? 0) + b2 (sin2 6 + cos? 0) = M2 +
n2

= a2+b2=m2+n?

X =acos30

y =bsin®0
2 2
3 3
Consider (Lj + [%j
a

2 2
(a cos3ej 3 (b cos39j 3
+

a b

= c0s20 +sin20

=1
sin (A+B) =1=sin90°
A+B =90° (1)

cos (A-B) = g = cos 30°




140

23.

24,

A-B =30° (2)
On solving (1) and (2), we get

A+B=90°
A-B=90°

2A = 120°
A =60°

From (1), B=90°-A

=90° - 60°

=30°
Consider

(1 —sin 6 + cos 0)?

= [(1 —sin 6) + cos 0]?
= (1 -sin 6)2 + cos2 6 + 2cos O (1 —sin 6)
= (1-sin 0)? + (1 —sin? 6)+2cos 6(1 —sin 0)
= (1-sinB)[1-sin®+1+sin6+ 2cos 0]
(1-sinB)(2cos O +2)
2 (1+cos0)(1-sin0)

RHS

tanA + sinA
tanA — sinA
SinA
COSA
SinA
COSA

LHS =

+ SinA

—sinA

SinA + SINACOSA
COsA

SINA — SiNACOSA
COSA

SiNA + SinAcosA
SinA — sinAcosA

1
_sinA(1+ AcosA) 1 * ggea
~ sinA(1- AcosA) — 1
" secA

secA+1

_ secA _secA+1
“ secA-1 " secA-1" RHS
SecA
Section D
25. Cc {0
Ve,
> JOC/;;
X1
A B
In AADB,
BD 10
tan (/1) = AD - 10 1
/1 = 45°
In AADC,
tan (22)=0¥° V8 _ J3
10
/2 =60°

So, ZA =/1+ /2

= 45° + 60°
=105°
26. Consider
LHS = sin O
~1-cos6

sin 6 (1 + cos 0)
(1 -cos 0) (1 + cos 0)

sin 6 (1 + cos 0)
1-cos?0

_sin 6 (1 + cos 0)
B sin 0

_1+cose
" sind
1 cos 0

:sin9+sine




21.

28.

29.

= cosec O + cot O

= RHS

Given : (26 + 45°) & (30° + ©) and sin(20 +
45°) = cos(30° + 0)

sin(26 + 45°) = cos(30° + 0)
sin(26 + 45°) =sin(90° 6(30°- 0))
[sin(90° — 6) = cos 6]

sin(20 + 45°) = sin(90° — 30° + 6)
On equating both sides,

(26 + 45°) = (60° + 0)

20 — 0 = 60° - 45°

0 =15°
Consider
LHS = tanA N COtA
T 1-cotA 1-tanA
SinA COSA
B COSA N SinA
B COSA SinA
~ sinA ~ COosA
SinA COS’A

~ cosA (sinA — cosA) " SinA (cosA —sinA)

B sin?A cos?A
~ COSA (SinA — cosA)  sinA (CosA — sinA)

_ sin*A — cos®A
" sinA cosA (SinA — cosA)

_ (SinA — cosA) (sin’A + cos?A + sinA COsA
a SinA cosA (sinA — cosA)

B 1 + sinA cosA
~ sinA cosA

=1+ cosecAsecA
=RHS

To prove :

1 1
cosecA — cotA  sinA

::::::

30.

31.

1 1
SinA  cosecA + cotA
i.e.To prove
1 1 2

+ = —
cosecA — cotA  cosecA + cotA  sInA

Consider

1 1
+
cosecA — cotA  cosecA + cotA

1 1
+
1 COSA 1
sinA  SinA SinA
3 SinA N SinA
"~ 1-cosA 1+ CcosA

_(1+cosA+1-cosAY .
" (1 =cosA) (1 + cosA) SINA

COSA
SinA

2 )
= [1 - cosZAj SINA

SinA

~ sin?A

: 2
~ sinA

sind + cosB=p, secH + cosecO = q
Consider

q(p>-1)
= (secH + cosech) [ sin?d + cos6?) — 2 |

= (secH + cosech) [sin20 + cos?0 + 2sin6 coso -1]

1 1 .
= [@ + sinej (2 sinB coso)

_( sinB + cosH .
= (Wj (2 sinB coso)

=2 (sin6 + cos0)

= 2p

SecO + tan® = p ()
We know that Sec20 —tan20 =1
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32.

= (secO — tan0) (secO + tand) =

= (secO —tanB) p=1
1
= secO — tano = 6 (i)

On adding (i) and (ii), we get

1
2secO=p+—
P p

o=1(p+]
seco = | P )

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

1
-2 tanf = — -
D p
1 1
tand = > [p - B)
Also,

Sin@ = =

1
tand 2 P/ p-1
seco 1

2

sin® + cosd = /2

= —sme +——=cos0=1

V2 f

T . LT
COS — SinO + sin — cosd =1
= 4 0 4 0

. (T e —an T
= sm[4+6j_1—sm2

T I
=~ 4+ =
= 4 0 5
_n_ T
= 9=5-%
T
_ 4
Consider
tan® + coto
T T
= — + —
tan 4 cot4
=1+1
=2

Section A
1. Consider

(1 + cot?0) sin20

cos%0 \ .
= - Sin20
[1 * sin%0 j

=sin20 + cos20

=1
2. Consider

cosec20 (1 + cos0) (1 — cosb) = x

= cosec?0 (1 —cos?0) =x
= cosec20 sin20 =X
- _
= sig SN 0 X
= 1 =X
3. €0s1° cos2° cos3°...c0s179° cos188°

= €0s1° cos2° cos3°...c0s90°...cos179° cos188°

=0
4 A
3k 5k
] 0
B 4k C
cotb =4
4
coto = 3
_BC
" AB

Let BC =4k, AB = 3k

By Pythagoras theorem,



AC? = AB? + BC?
= (3K)? + (4K’

= 9k2 +16k?
= 25k?2
AC = 5k
4c0s0 — sind
Consider 2c0s0 + sind

16_3
5 5
-8 3

_+_

5 5
_13_5
= = x =

5711
:E

11

5. Consider (secA + tanA) (1 - sinA)

( L _sin ](1—sinA)

COSA COsSA

(1 +sinA) (1 —sinA)
COSA

1 —sin’A COS%A

COSA ~ CcosA

COSA

6. 3 cosO =5 sind

3  sind
5 cosO

3 AB
tano = 5~ BC

B 5k C
Let AB = 3k
BC =5k
By Pythagoras theorem,
AC? = AB? + BC?

= 9k2 + 25k?2
= 34k2
— AC =434k
Consider

5sin® — 2sec®0 + 2cosH
5sin@ + 2sec®d + 2cosO

(3-8 (@

(@)L (3

15 10

EMEN

68
125 V34

15 , 68

J3a 125
2534 68

34 125

10

e

534 g3

OVOR 68
34 125@

3125v/34 — 2312:/34

4250

625v34 + 2312:/34

4250

813v/34
2937+/34




o = (90° - 20) = (0 + 6°)

979 — 90° -6° =30
cos (90° — 0) sec (90° — 0) tan 6 "
cosec (90° — 0) sin (90° — 6) cot (90° - 6) = 3 - 0
t °—
tan (90° - 6) = 28° =9
coto
sind cosecH tan6  coto 2cos 67°  tan 40°
= + 11. - - —cos 0°
secO cosO tano coto sin 23° cot 50°
1 2c0s(90° —23°)  tan(90° — 50°)
=—+4+1 = — — °
1 sin 23° cotsoe 80
= 2
_ 2sin23°  cot 50° — cos 0°
7. cosd " sin23°  cot50°
= cos (180° — (90° + 0)) =2-1-1
= cos (90° - 0) =0
- s;n@ 12.  sec 4A =cosec (A -20°)
=5 cosec (90° — 4A) = cosec (A — 20°)
(sec 6 = cosec (90 — 6)
8. cos? 17° —sin?73°

Comparing angles

= c0s? (90° — 73°) — sin273°
90° -4A =A-20°

= sin273° —sin273°
—AA —A =-20°-90°

=0

-5A =-110°
9 2tan 30° 110°
' 1 + tan? 30° A:_5
2 (Lj A = 22°
s
- 1Y cos 70°  cos 59° .
1+|— 13. : + — - 230°
(\/3_J 3 sin20°  sin 31° 8 sin® 30
2 3 cos (90° - 20°)  cos (90° - 31°) 1)?
= X = . + - -8|—=
J3 4 sin 20° sin 31° 2
_ E _sin 20° N sin 31° 8
2 ~sin20°  sin31° 4
Section B =1+1-2
10. tan 26 = cot (6 + 6°) =0

= cot (90° — 20) =cot (0 + 6°)
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14. Sin 75 = Sin (30 + 45)
= Sin 30 Cos 45 + Sin 45 Cos 30

BRI

(a2 ()

_(1+43)
= 7
On rationalising :-
(1+3) (2)
(2V2) (2J2)
(22 +2)6)

8

2(J2 +/6)

8
2 ++/6)
4
Therefore Sin75 =

2 +6)
4

15. sin@ = cosO
sin® B

cosO
tand =1

T
9—4

Consider 2 tan20 + sin20 — 1

2tan2%+sin2%—1

2 (1)2+ (%T -1

= 2- l_l
2

= 1_l
2
1

2

16.

17.

18.

o+ B =90°

To prove:= \/cos o Cosec 3 —cos a sin 3
=sin a

Consider 1/cos a sec a.— cOs o cOS o

:\/ cos a cosec (90° — o) — cos a sin (90° — o)

= \/cos o SEC oL — COS oL COS o
= J1-cos*

=4/sin a

= sina

Consider

2[cos 58 j_ \/?[ c0s38° cosec52 j

sin 32° tan15° tan60° tan75°

) (cos (90° — 32°)]
sin 32°

cos (90° — 52°) cosec52° j
-3
3 (tan (90° — 75°) tan60° tan75°

2[ sin 32° ]—ﬁ( sin52° cosec52° j
sin 32° cot75° tan60° tan75°

()

2-1

=1

tano + =2

tan®

On squarring both sides, we get

1 1
2 —_— =
tanz0 + tanio 2 tan® tano 4
tan20 + L +2=4
an tan?0 a
2 = —
tanz0 + tan?o 4-2
L . 2
tan20 ~




2tan 67°  sin 40°

19 cot23° cossoe  @nY”
_ 2tan (90° -23°) sin (90° — 50°)
cot 23° cos 50°
_ 2cot23° cos 50° tan 0°
cot 23°  cos 50°
=2-1=0
=0
Section C
20.
(@)
7cm X+1

P x=24 Q

0Q-PQ =1
Let PQ =X
0Q =x+1

By Pythagoras theorem,
0Q =OP + PQ
(x+1)2 =72+ x2

X2+ 1+ 2x =49 + x2

2X =48
X =24
PQ=24cm and OQ =25cm
. OP
sinQ = 00
_ L
~ 25
_PQ
cosQ =00
_24
~ 25

146

—tan 0°

21. Consider

(secO — tan0)?
_( 1 sinej2
— \cosO cosO
(1 - sinejz

c0os0

_ (L -sino)y
~ cos?0

_ (1-sing)®
~ 1-sin?0
_ (1 -5sin6) (1 - sino)
~ (1 -sin@) (1 + sinb)
1 -sin6
1+ sin6

22. Consider

secO — tan0
secO + tan0

_ (seco — tano) (seco — tano)
"~ (secO + tan0) (seco — tano)

_ (secH - tanb)?
~ sec?0 — tan20

sec?0 + tan%0 — 2secH tan®
1

1 + tan20 + tan20 - 2 secO tan®

1-2secO tanO + 2 tan20

23 c0s?20° + c0s?70° +2 Ege
' sec?50° — cot?40° cosec
— 2 cot58° tan32° — (4 tan13° tan37° tan45°
tan53° tan77°)

_ €0s*(90° - 70°) + cos’70°
~ sec(90° - 40°) — cot?40°

+ 2 cosech8°

— 2 tan32° cot (90° — 32°) — 4 tan (90° -
77°) tan (90° — 53°) (1) tan53° tan77°
sin?70° + cos?70°

- cosec240° — cot240° + 2 cosec 58




— 2 tan32° cosec32° — 4 cot77° cotb3° _ (1 +cot?0) — (1 + tan’0)
tan53° tan77° ~ (1 + cot?9) + (1 + tan?0)
= 1+ 2cosec58° -2 sec 32° -4 cot?0 — tan20
= 20 _ 2
= 1+ 2 cosec (90° — 32°) — 2 sec 32° — 4 2+ cot’) - tan0
1 2
= 1+2sec32°—2sec32°—4 i
V7)-(7)
= -3 = , 12
| 2+ (1) + (5]
24, cosecO +cotb=p (i) [\/—J J7
Consider 7 _ 1
-
cosec?0 —cot?0 = 1 = 1
2+7+ =
(coseco — cotB) (cosecH + cotd) =1
1 . 48 7 48
cosecO — cotf) = — (ii = — X =
( )=y O 7 “ 64 64
On adding (i) and (ii), we get 12
1 ~ 16
2 cosecO = p + 0 3
3(2+5) 4
cosecO==—|p+ B
2 26. C
On subtracting (i) and (ii), we get
1
-2 coto = o p O
k T
1 1)
cotb ==|p-—
(0=
coto
. C0sO = B k A
coseco
cosec A = Q - AC
A "1 " BC
2 p
SPWARETY Let AC =+/2k
2[+3) e -
p2—1 By Pythagoras theorem,
- PPl AC? = AB? + BC?
2 = 2 2
25 tand _1 2k AB2? + k
J7 ABZ = 2k2 — k2 = k2
cosec’0 — sec?0
cosec0 + sec0 AB = k
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21.

2sin’A + 3cot’A
4tan?A — cos?A

2 (%}2 + 3(1)?
a2y -(v2)

1+3
4-2
= 2

a
Sin0 = ——
Va2 + b2

_AB
AC

Let AB = ak, AC = /a2 + b2 k
By Pythagoras theorem,

AC2 =AB?+ BC?
(a2 + b?) k2 = a%k2 + BC?

BC2 =bh%k2

BC =bk

o -B8C

cos ="AC
b
Va2 + p2

tang =28

anb  =5=
_a
b

28.

29.

To prove

COS®A + sin®A = 1 — 3sin’A cos?A
LHS

COS®A + sin®A

= (cos®A)? + (sin?A)?

= (Cos?A + sin2A) [(cos?A)? — cos?A X Sin?A +
(sinzA)?]

(Because, a® + b® = (a + b) (a® — ab + b?))
= (cos? A)? — cos? A x sin?A + (Sin*A)?
(Because, sin? X + cos? X = 1)

= (cos? A)? — cos? A x sin?A + (sinA)? + 2cos?
A sin?A — 2c0s?A sin?A

= (cos? A + sin?A)? — 3cos? A sin’A

(Because, a2 + 2ab + b 2 = (a + b))

1 — 3c0s2A sin2A
= RHS

Hemce, proved.

5tanx =4
tan x =£
5

Bsin x — 3cos X
Bsin x + 2cos X

Consider

5sin X — 3c0S X
COS X

5sin X + 2€0s X
COS X

Stanx -3
Stan x + 2

5(ij+2
5
4-3
+

4

2



_ 1
6

Section D
30. secO = x + 1
4x

We know that sec20 —tan20 =1

tan?0 =sec?0 -1

2
1
X+ = | —
[ 4xJ !
2
x2+(ij +2x(iJ—l
4x 4x
2
4x 2
f-5)
X__
4x
1
So, tan20 = [X——
)

tano i( —ij
4x

Case 1 Case 2
secezx+i sece:x+i
4x 4x
tane:x—i tane:—(—ij
4x 4x
So, So,
seco + tano seco + tano
= 2X =X+ 1_ X + 1
4x 4x
_ 2
4x
_ 1
2X

secoH + tan® = 2x + 1
2X

31. coto = 15
8
_ BC

" AB

8k 7k

B 15k C
Let BC = 15k
AB = 8k
By Pythagoras theorem,
AC? = AB? + BC?
= 64k2 + 225k?2

= 289k?2
AC = 17k2
() Consider (2 + 2sinB)(1 — sino)

(1 + cos6)(2 — 2cos0)
_ 2(1 +sinB)(1 - sinB)
~ 2(1 + cosB)(1 - cosb)
1 -sin%0
1 - cos’0
C0s?0
sin%0

cot20

225
64

cosec?0 — cot?0
cosec?0 + cot?0
1

cosec?0 + cot?0
1

(17)2 (15)2
- +—
8 8
64

"~ 289 + 225

_ 64
"~ 514




32 = (cosecH — sinB)? (secH — cosO)?[(cosecH —

T 257 sinB)2 (secH — cosn)?] + 3
(iii) sec?0 + tan20 1 2 1 2
2 2 —(——sinej [——cosej
_ (Hj N (ﬁj ~ sin6 cosf
15 15
1 201 2
:@+ﬁ (.——sin9j+[——cosej +3
225 ' 225 sind coso
_ 353 _(1-sin%0 2_[1—cosze]2
225 ~ U sind ~ cos6
32.  tanA =ntan B (1 — sin20 ]2 . (1 - 00329]2 va
Sin A sin B S|ne cos0O
= =n 0!
A .
o . > E_; _(cos20)° [smze)z cos20)® (sin20)
Also, sinA=msinB =sino ) coso sino ) Tlcoso) T3
sinA N
sng " (i) cos*0 sin‘ | cos'o N sin‘o N
From (i), (ii), we get ~ sin20 cos?0 | sin?®  cos?0
m=n COs A o , c0s®0 + sin%0 + 3sin%0 cos?0
~"cosB = sin*0 cos® SN’ Cos?0
n
= cosB= m COsA (iii) = (sin20)3 + (c0s20)3 + 3 sin20 cos20

= (sSin20 + c0s20) (sin“0 + cos*O — sin2H c0s20)

On putting value of sin B and cos B from _
+ 3 sin%0 cos?0

(ii) and (iii) in cos2 B + sin2 B = 1, we get
=sin%0 + cos*0 + 2 sin26 c0s20

n 1., _
— Co?A+—siPA =1 _
m m = (sin20 + c0s20)?
N2 cos2A + sin2A =m?2 - 12
N2 cos?A+1 —Ccos2A =mz =1
n?cos?A —cos?A =m?2-1 cosa d cosa
34. cosp M an sin — :
(n?2-1) cos’A =m?-1 _
2_q Consider
m —_
2 =
COSA =1 (m2 + 1) cos?p
. 2 2
33, cosecO-sind = _| o5 Losta cos?p
cos? * sin?f
secO—cosO =m .
cos?o sin?f3 + cos?3 cos?o )
Consider cos2p sin?p cos*B
2-m2 (2+ m2 + 3) cos2a. sin?p + cos?f cos2o

sin?3

150




(5

n2

35. (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 — tan2B) (sec2C — tan2C)
= (secA —tanA)? (secB — tanB)? (secC — tanC)?

= 1 = (secA — tanA)? (secB — tanB)? (secC — tanC)?
= (secA —tanA)? (secB — tanB)? (secC — tanC)? = 1

Again, Multiplying both sides of (i) by

(secA + tanA) (secB + tanB) (secC + tanC)

we get

(secA + tanA)? (secB + tanB)? (secC + tanC)?2

= (sec?A — tan?A) (sec?B — tan?B) (sec2C — tan?C)

=1

(secA + tanA) (secB + tanB) (secC + tanC) = 1

36. X sin%0 +y cos30 = sinB coso
= X sin30 + c0s20 (y cosO) = sind coso
= X Sin%0 + c0s?0 X sinB = sin6 cosO
[ ycosd=xsinO ]
= X sinB + (Sin20 + c0s20) = sin6 coso
= X sinO = sinB cosO
= X =co0sb
X sin@  cosO sind
Y= coso = cosp - Sind
Also, we know that
sin%0 + cos?0 =1
= y2 +x2 =1

37.

38.

X2+y2 :1

cosecO —sind =m

1 L
W—sme—m

1 —sin20

sing M

C0S20
sinO

=m

Also, secO - =n

1
050 ~ cosO = n
1-cos?0
coso "
sin20 _
cos® "

So,

2 2
LHS = (m?n)3 + (mn?)s3s
2 2
~ (cos“e sinze]3 (cosze sin‘o T
~ \sin?® cosO * sin® cos*0
2 2
(cos*0)3 + (sin*0)3

= €0s%0 + sin%0
= 1
asecO+btan6+c=0
psecO+qtan®+r=20
To prove:

(br —qc)? - (pc — ar)? = (aq - pb)?
Consider

(br —qc)? - (pc —ar)?

=[b(-—psecb-qgtanb) + q (aseco + Db
tan6)]2 — [p (— a secO — b tan®) + a (p
secO + q tan0)]?
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39.

= [ — bp secO — bq tan6 + aq secO + bq tanod
I? —[—ap secO—bp tand + ap sec + aq
tan0]?

= [ sech (aq - bp)]* - [(aq - bp) tan6]?
= (aq — bp)? (sec?0 — tan20)

= (agq - bp)?
tan20 =1 - a2
Consider

(secO + tan%6 cosecO)

V1 +tan?0 + tan20 tan® coseco

V1 +tan?0 + tan20 tan6d v/ 1 + cot?0

=yl+l-a2+(1-ad1-a

tan29

=@+ (@) (T-@) 1+ o

= V2-a@ +(1-®)

-
N

=J2-a2 +(1-a)y2-a
= m+(1+1—a2)

V2= +@-)

(2-a)s

Nerra




Some Applications of

09 Trigonometry

MULTIPLE CHOICE QUESTIONS 3. A
1. A
X
0
B 80T ¢ B V3 x c
100 AB X 1
tan 0 =— = —— ==
tan 60° =28 BC 3x 3
BC — ano
AR 0 =30
V3 =100 Option (d)
. AB  =100{3m " A
Option (d)
2.
A
60°
30m
B 25m C
0
B E Cos60° = BC
\ 15m 15m AC
C 28.5m D 1 _25
2 AC
AB =AC -BC AC =5m
-30-1.5 Option (b)
=285m 5. A
BE = CD = 285m
In AABE,
_ AB _ 285 _ 30°
@nd == 55 L B E
. 1.7m
= 0 =45 Lrm
Option (c) c 203 D

In AABE, BE = CD = 20\/3 m

ADDITIONAL \JATHEMATICS - 10



_AB

tan 30°
BE
1 __AB
J3 2073
AB =20m
So, AC =AB+BC =20+ 1.7
=21.7m
Option (a)
Section A
1L A
__________ —_——— - D
h Metres
60° 30°
B C
Let AB denotes the tower.
In ABCD,
. _ CD
tan 60 = —B c
h
J3 " BC
BC -h Metre
J3
In AABC,
. AB
tan 30 —B c
1 AB
J3 h
1 VB
V3 h
AB = % Metre
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3.

A E
X y
30° 60°

B C D

Let ABand DEd

enote two towers

In AABC,
tan 30° = AB
BC
1 =X
J3 BC
= BC =43
In ACDE,
o - DE
tan 60° = cD
- Y
V3 CD
Y
CD =——
J3
As BC =CD
J3x -y
J3
3X =y
= Xy =1:3
In AABC,
AB 20 1
tanC =—_="T"—=—"+
BC 20/3 3
c =30°
A
E
15m
0
B 3m C 45m D

- 10



Let CE denotes the boy and AB denotes a

lamp-post.
In  ADCE,
tan 0 S
~ CD 45 3
In AABC,
AB
tan 0 =BD
1 _AB
3 - 75
AB =2.5m
In  AABC,
.. _ BC
sin 45° = AC
1 _BC
J2 150
BC - 10
J2
=75/2m
A
- 0
B C

Let AB denotes the vertical role and BC
denotes the shadow of the role.

Let AB=BC=x

In AABC,
AB X
tan © “BC " X~ 1

0 = 45°

In ABAC,
AB

tan® = AC

_ 5a/3

Y.

0 =60°

45°

B X D
Let AB denotes the chimney.

Let BD = x metre

In AABC,

. _ AB
tan 30 _—BC
1 __AB
J3 x+20

1
AB =—— (x +20)
J3
In AABC,

. _ AB

tan 45 __BD
AB

1 = —
X

AB = X

From (i) and (ii),

AB =X=%(x+20)

G

J3x-x =20

_ 20
3-1

a0

10 (/3 +1)
10 (/3 + 1)

X

X
1

>
o
I
X
I

20m

(i)

(ii)




45°

B 10 m C

Let AB denotes the tower and BC denotes
the shadow

In  AABC,

tan 45° = AB

BC

_AB
10
AB = 10m

10. A

21m

30°
B C
Let AC denotes the string of kite.

In AABC,
sin 30° = AB
AC
1 _21
2 ~AC
AC =42m
Section B
11. .
1
12 m:
1
A
2
C 60 B
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12.

Let AC be x and AB be 12 — x

124/3 =3 x=2x
12 x 1.73 =2x + 1.73x
20.76 = 3.73x

2076 x 166~

373 x 100

5.6m=x=AC

Let the aeroplane be at B and let the two

ships be at C and D such that their angles of
depression from B are 60° and 30° respectively.

In ACAB, we have,

tan 60° = AB
CA

1200

=3 =—
X

1200

= X =———=400+/3

V3

In ABAD, we have

tan 30° = AB
AD
L _1200
J3 x +y
—x+y =1200{3
=y =1200y/3 - x
=y = 1200./3 —400./3

=800/3 =800 x 1.732

= 1385.6

Hence, the distance between the two ships is
1385.6 metres.



13. A Let AB denotes the three .
30° Step 1.
E ° B
4 Given Data:
15m In rt. APRS,
D 45° C X = RS cot 30°
Let the window be at point E and AC be the X =RS+/3
house.
Let Step 2
Tofind: AC x = /3 RS........ (i)
In ACDE, In rt. ARSQ,
tndse = o
an - CD SQ = RS cot 45°
15
- Step 3
1 oD p
CD =15m (100 —x) = RS
BE =CD = 15m x = 100 — RS........ (ii)
In  AABE, Step 4:
t 300 —_— ﬁ
an ~ BE Equating (i) and Equation(ii) we have:
1 _AB RS = 100 - RS
J3 15
15 g Step S:
AB = —— =5y3 m
J3 2.73 RS = 100
AISO, BC = DE =I5m RS = 36.63 M
AC = AB = BC
AC = 5/3+15 15. A
=5(/3+3)m
=5(1.732+3) m
N 90°- 0
=5x4.732 B —a—C D
b b i
=23.66m
14 Let AB denotes the tree.
R To prove : AB = \/ab metres
In  AABC,
AB
tan 0 = BC
° AB
30° = 45 tan 0 =
Xm S (100 — x)m
P >100m < R




.. AB =atan O (i) 17. P
In  AABD,
AB R S
tan (90 - 0) = BD
b
cot © = AB b
b
— .o a
AB = b cot 0 (ii) A p 9
From (i) and (ii) Let PQ denotes the tower
AB =atanO = bcotO To prove :PQ =b tan o cot
tan%0 _b QS = AR = bft
a
b In  ARAQ,
tan 0 = |— AR
a tan 3 =—
So, AB = a tan 0 AQ
b
_ . |b tan =—
= Jab metres AQ =bcot
In  APQA,
o h tan o - R
=20
D o _PS+QS
¢ Thcosp
50m : PS + b
an o =
30° 60° b cos 3
B C = PS+b =b tanacotf
Let AB denotes the hill and CD denotes the - PS =b tano.cot P —b
tower such that CD =50 m
So, PQ =PS + SQ
In ABCD, ] 5
=b tanoucotP —-b+b
tan 30° = b
BC =b tan o cot P
1 _ 50
J3 ~ BC 18. ) A
BC =503 m (*:‘
In AABC,
AB
tan 60° =— 4000 m
BC 60° (40
1 45
J3 - _AB B D
5013 Height of first Airplane = AB = 4000m
AB =150 m
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Height of another lane = BC

The angles of elevation of two planes from the
same point on the ground are 60° and 45°.i.e.
</ADB = 60° and ZCDB = 45°

Let AC be h
CB=AB -AC =4000-h
In AABD

Perpendicular
tan@ = rerpendicuar
Base

tan60° = AB

BD
4000

V3 =3
4000
NG

BD = 2309.401

In ACBD

_ Perpendicular

tan®
Base

tan45° = @
BD

1= 4000 — h

2309.401
2309.401 = 4000 - h
h = 4000 — 2309.401
h = 1690.599

Hence, the vertical distance between the
aeroplane at that instant is 1690.599 m.

Section C

19.

Let P be the eye of observer. Let PA and PB
are tangents to the round balloon.

::::::::

20.

PX is the horizontal line and CQ L PQ. It is
given that ZAPB = o

o
. LCPA=/ZCPB=7+%

2
and ZCPA =3

Let height of the centre C be h m and CA =
CB=r

In right triangle CBP, we have

sin [ﬁj = BC
2) cp

r

ol

=CP=r cosec%

=CP=

In right triangle CPQ, we have

sinB:%—g

= CQ=CPsinf
= CQ =r cosec % sin B
Hence, the height of the centre

. o
= r sin B cosec )




Let the kite be at point A such that AC is the
string of kite.

Let BC be the ladder which slides down a
distance b on the wall.

In right triangle ABC, we have

__AB _AE+EB
smoc——BC— BC
sinoc—AE+b

"~ BC

But,AE = sin B x ED (In AAED)

So, replacing AE by ED sin 3, we get

_EDsinB+b

SIn o BC

= b=BCsina-EDsinf

As,BC and ED both represent the same ladder.
BC = ED. (length of ladder does not change)
=BCsina-BCsinB=b

= BC (sin o —sin B) = b ...(i)

Similarly, in right triangle AED, we have

_AD _AC+CD
CsB=t5 =" D
COSB_AC+a

~ ED

But, AC = BC cos o (In AABC)

So, by replacing AC by BC cos o, we get ED
cos B =BC cos o+ a BC (cos,—cos o) =a[..
ED = BC] ...(ii) Dividing (ii) by (i), we get

a cosfB-cosa
b~ sina-sinf

a coso—cosfP
b sinB-sina

21.

22.

E u €0 D (man)

45°

Lighthouse
25 m

45° 7
B Sea level =

Let AB represents the light house (A shows
its top), BC represents the sea level and D
represents the position of the man,

By the below diagram,

In triangle DCB,

= ED = 25 meters,

Now, in triangle DAE,

tan 60° = AE
ED

e
= AE = 25\/3
Hence, the height of lighthouse,
AB =AE + EB
= 25\/3 +25
= 25(J/3 + 1) meters.

Let the distance between the nearer kilometre
stone and the hill be 'a' km. So, the distance
between the farther kilometre stone and the

hill is 'l + x' km since both are on the same
side of the hill.

In triangle APB,

tan 45° =



= h=Xx

In triangle AQB,

tan30°:|+x

_1__h
\/§_I+x

:>I+x=\/37h

From equation |,

l+h=v3h=1=y3h-h
1

V3 -1

— h = 1.365km

Hence, option A is correct.

=h

Section D

23.

Let A and B be the two positions of the ship.
Let d be the distance travelled by the ship
during the period of observation i.e. AB = d
metres.

Let the observer be at O, the top of the
lighthouse PO.

It is given that PO = 100 m and the angle of
depression from O of A and B are 30° and 45°
respectively.

-. ZOAP = 30° and ZOBP = 45°

In AOPB, we have

tan 45° = @

BP
_100
~ BP
= BP =100 m

=1

In AOPA, we have

:>tan30°:@
AP

1 _ 100
J3 d+BP

:::::::

24,

— d+BP=100V3
— d+BP=100V3
= d = 100v/3 — 100
= d = 100(v3 -1) = 100(1.732 - 1) = 73.2 m.

Hence, the distance travelled by the ship from
AtoBis73.2m.

Q
Xm
y 84 R
40 m 40 m
NCALN P

InYRQ, we have

tan 45° = QR
YR

:>1=L
YR
= YR =X

or XP=x [AsYR =XP] ...(I)
Now, In AXPQ, we have

tan 60° = PQ
PX

+
:>\/?:X X40

=3 x=x+40
= x (/3 = 1) =40
40

J3 -1

On rationalising the denominator, we get

_ 40 ><\E+|=40(\/§+|)
V3 -1 V3 4+ 3-1

=20(/3 + 1) =54.64m

[Using (1)]

=X =

X

So, height of the tower,
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25.

PQ = x + 40 = 54.64 + 40 = 94.64 metres
Now, In AXPQ, we have

sin 60° = P2
PX
:E_ 94.64
2 XQ
94.64 x 2 x /3
o= 464x2 XXJ_:m%m
J3
C
h
B
(03
§
@) X rA

Let AB be the tower and BC be the flagstaff.
Let OA = x metres,AB =y metres and BC = h
metres.

In right AOAB,

AB
tano=—-
OA
= y=xtanoorx= - "o ..(i)
In right AOAC,
_y*th
tan B = ”
_*h)
= X= tan (i)
From (i) and (ii),
y _(+*h)

tano ~ tan P
y(tan B — tan o) = h tan o

B h tan o
y= (tan B - tan o)
h tan o

Thus, the height of the tower is m

26.

217.

A
H
D 30° o
60°
60m
CooooNCoooooooooood
LetAO =H

CD=0B=60m
AB=AB=60+H

In AAOD,

AO H
tan 30°= —— =<

~OD OD
.. OD
J3

OD=+3H

Now, In AA'OD,

OA' OB +BA'
OD~ OD

60+60+H I120+H
J3 = -

J3H J3H

= 120+ H=3H

tan 60° =

= 2H =120
= H =60m

Thus, height of the cloud from the surface of
the lake =AB + A'B = 60 + 60 = 120 m.

AB =tan 30° =
AD

1
J3



28.

h 1

N =

x+y_\/§
:>x+y=\/§h
LX=E(Xty-y)
=J/3h-h
=h/3 -1

Now, h(\/g— ) is covered in |2 min.

So, h will be covered in —

[ 2 h}
h/3 - 1)

12

T W3-

~ (1200) i
73

16 min, 23 sec

min

Let A be the point of observation, C and E
be the two points of the plane. It is given that
after 15 seconds angle of changes from 60° to
30°.

C E
T A
150673 15003
602 l
30° Y
A B D

i.e. ZBAC = 60° and ZDAE = 30°. It is also
given that height of the jet plane is 1500/3 m.

i .e. CB = 15003

[Since jet plane is flying at constant height,
therefore, CB = ED = 1500/3 m]

tan 60° = Bc
AB
15004/3
=3 =
V3 AB

1500v'3
= AB = \/_
J3
= AB = 15004/3 m ...(i)
In right triangle ADE, we have
tan 30° - DE
AD

1 __DE
~ 3 ~ AB +BD

1 15003
~ 3 ~ AB +BD
— AB+BD  =15004/3 x+/3
= AB+BD = 4500 ...(ii)

Putting the value of (i) in (i), we get
1500 + BD = 4500

= BD = 3000

~.> Distance travelled in 15 sec

= CE = BD = 3000 metres,

3000
Now, speed of plane (m/s) = 15 = 200 m/s
0
Now, speed of plane (km/s) = 1000 X 3600
= 720 km/hr

Section A

1.

Let AB be the height of the tower and C be
the point.

In right AABC,
tan 30° = AB
BC
AB = BC tan 30°
AB = 20 = 11.56m
J3

Therefore, the height of the tower is | 1.56m.




10 m

B 45° C
Let AB and AC denotes the vertical role and
wire respectively.

In AABC,
sin 45° = AB
AC
1 _10
J2 AC
AC =1042 m
3. BD =AB-AD
=6-2.54
=3.46m
In ACBD,
sin 60° = BD
CD
V3 3.46
2 CD
CD _ 346 x 2
J3
_346x2
173
6972
1732
=4m

4.  Let AB =10 = Height of Pole
And AD be the length of the wire

From AABD,

: -_ AB 1 10
sin4s° = —=—=—
AD 2 AD

= 10 x 1.414 (Take /2 = 1.414)
= 14.14m

= AD =102
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Distance from the foot of ladder to wall =
1.5cm

Angle made by ladder is 60°
Consider tan 60° =

Height of wall
Distance from foot of ladder to wall

J3 = Heigh; ;)f wall

Height of wall = 1.5/3

A

60°
B 15m C

Let AB denotes the wall and AC denotes the
ladder.

In AABC,
tan 60° = ﬁ
BC
AB
3 ==
V3 15
AB =15/3 m

Here is the position of balloon

Now, in AABC,

AB
AC
AB = AC sin 60°

J3

=215 x ——
2

sin 60° =

=186 m

= Height of the balloon from the ground is
186 m.

A

B 60°1\ C
2m




Let AB be the wall and AC be the ladder.

We have,

BC =2 mand ZACB = 60°

100 m

C

In AABC,
cos 60° = BC
AC
1_2
2 AC
AC=4m
Section B
9.
A
60° 30°
B
let AB and CD denotes building and tower
respectively.
In ABCD,
tan 60° -Ltb
BC
100
3 =—
3 BC
BC _ 100
A
=12
In ACBA,
tan 30° AB
BC
1 __AB
J3 1003
3
1 _ 3AB
J3 10043

3AB =100
AB - 100 m
3
So, height of building = 12—0 m
10. AT
B A
10m
C 60 (30 D

Let BC and AB denotes the building and
tower respectively.

In ABCD
tan 30°

1
J3
CD

In AACD,
tan 60°

J3
30
AB

_BC
CD
:&
CD

=103 m

_AC
CD

_ 10 +AB

© 1043

=AB + 10

=30-10
=20m

So, height of tower =AB

11.

=20m
A
30° 45°
100 m
30° 45°
C D

B

Let AC denotes the tower and the two buses
be at points B and D respectively.

To find : BD
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12.

In AABC,

tan 30° = AC
BC
1 _ 100
J3 BC
BC = 1003
In AACD,
tan4se = AC
CD
. _ 100
CD
CD =100 m
So, BD =BC+CD
=100/3 + 100
=100 (/3 + ) m
In the first figure and from triangle BCD
sin 30° = B
BD
L 1_15
2 BD
=BD=15x%x2
=BD =3

So length of slide for child below 5 years = 3m

Again in the second figure and from triangle
BCD

sin 60° = 2.
BD
V3 _ 3
2 BD
. (3 x2)
ﬁ - ’\/37
(/3 x+/3 x2)
= BD =
J3
— BD =23

So length of slide for child greater than 5 years

=2/3 m

13.

30°
TA 140 cm "1
60 cm 60 cm
Ls Dl
140 cm

Let AB be the height of second tower and CD
be the height of first tower.

Given,BD =AE =140 m
And AB =DE =60 m

In AAEC,

tan 30°= Perpendicular _CE
Base AE

._ CE
tan 30 =140

1 _CE
J3 140
_ 140

J3

140 x /3
W3 x4/3)
[ Rationalising the denominator]

_ 14073

3
Height of the first tower CD = CE + DE

14073
3 +

_ (140 x 1.73)
-3
2422
=73
=80.73 + 60

CE

CE=

CE

60

+60 [+/3 =173]

+ 60

=140.73 m
Height of the first tower (CD)=140.73 m



14.

AB is the tower and BC is the length of the
shadow when the Sun's altitude is 60°, i.e.,
the angle of elevation of the top of the tower
from the tip of the shadow is 60° and DB is
the length of the shadow when the angle of
elevation is 30°.

60°

A
hm

30° l

D C B

<«— 40 m—> xm—>

Now, let AB be h m and BC be x m.According
to the question, DB is 40 m longer than BC.

So,BD = (40 + x) m
Now, we have two triangles ABC and ABD.

In AABC,

AB

h
tan 60° =—— 0or+«3 =—
BC X

= X3 =h (i)

In AABD,

tan 30° Sga

BD
1 h

i.e,—

J3 Tx+ 40
Using (i) in (i), we get (x\/?) J3 =x+ 40,

e, 3x =x+40

o)

ie, x=20
So,h =203
Therefore, the height of the tower is 204/3 m.

[From (i)]

Section C

15.

Let AB be the height of the observer and EC
be the height of the tower.

Given:
AB=17m=CD=17m
BC =203 m

Let ED be h m.

:::::::

16.

30°

O «<—>— M
3

?
1.7 T
C

B 20/3m—

In AADE,

tan 30° = =2
AD

1 h
=—=_=
J3 20J3
= h=20m
~ EC=ED+DC=(h+17m=21.7m

Hence, the height of the tower is 21.7 m.

A
N\
Q
\9 (o)
C 45 G
30° 20m 20 m
B D E

Distance between girl and bird is 30y/2 m =
42.43 m.

Given: Distance between boy and bird =100 m
Height of building = 20 m
Angle of elevation boy = 30°
Angle of elevation girl = 45°

To find: Distance between girl and bird

In AABC

Using trigonometric ratio, we get

sin 30° = AC
AB
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17.

l:&
2 100

pc =100
2

AC=50m

= AC = FA + CF (from figure)
50=FA+20 (- CF=ED =20m)
FA =50-20
FA=30m

Now, In AAEF

Using trigonometric ratio, we get

sin 45° = A
AE

1_30

\/? AE

AE =302 =4243m
Therefore, distance between girl and bird is

30(/2 =42.43m

A

B C D
We are given that from the top of tower 96
m high, the angles of depression of two cars
on a road at the same level as the base of the
tower and on the same side of it are theta and

phi, where tan theta = % and tan phi = %

In the figure drawn above, let ZACB =tan 6 =
%and Z/ADB =tan ¢ = % and also the height
of the tower = AB = 96 m.

Perpendicular

Now, as we know that tan 6 =
Base

So,in AABC,

18.

tan 6= 25
BC

3_96

4~ BC
96 x 4

3
BC=32x4=128m

Now, in AABD,
AB
tan 0 = —
0 BD
1_96
3 BD
96 x 3
1
BD =288 m

So, the distance between two cars =
CD =BD -BC
=288 m-128 m =160 m

BC =

BD =

60°

120 m
Height of the flagstaff = CD

45°

According to the figure,
tan 45° = @
120
_cs
120
CB=120m
BD
120

BD
3 =80
=3 =%

. BD=120x1.73=207.6 m

.. Height of the flagstaff = CD = 207.6 — 120
=87.6m

=1

tan 60° =



19.

20.

__________ C
300 A A
24 —h
30° []
A 15 m L X 24 m
h h
A L7
B 15m D

Let AB and CD be two poles, where CD =
24 m.

It is given that angle of depression of the top of
the pole AB as seen from the top of the pole
CD is 30° and horizontal distance between
the two poles is 15 m.

.. ZCAL = 30° and BD =15 m.
To find: Height of pole AB

Let the height of pole AB be h m.
AL=BD=15mandAB=LD =h
Therefore, CL=CD -LD =24 -h

Consider right AACL:

Perpendicular _ CL
Base AL

t 30°——24_h
= tan ST
:>24—h:£

J3
=24-h=5,3
=h=24-53
— h =24 - 5x 1.732 [Taking /3 = 1.732]

tan LCAL =

= h=1534

Therefore, height of the pole AB = h m =
15.34 m.

Given AB is the tower.

P and Q are the points at distance of 4m and
9m respectively.

From fig, PB = 4m, QB = 9m.

Let angle of elevation from P be o and angle of
elevation from Q be f.

Given that o and 3 are supplementary.Thus, o
+ B =90

In AABP,
tan o = AB (i)
BP

In AABQ,
tan B = AB
BQ
tan (90 — o) = AB/BQ (Since, a. + 3 = 90)

_AB
coto=——
BQ

l/tan a0 =

BQ
BQ

So,tan o0 =
AB

(i

From (i) and (i)
AB _BQ

BP AB

AB? =BQ x BP
AB?=4x9

AB? = 36
Therefore, AB = 6.

Hence, height of tower is 6m.

Section D
21. A
h
60° 45°
B X C 20m D

From the figure h = length of the tower
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22.

From the AABC
= h=1.732 x ~-——--- (N
From the AABD

Equating equation (1) = equation (2)
1.732 x=x+20

=0.732x=20

=X=2732m

Thus the height of the tower is given by
h=1732x

= h=1732x27.32

=h=47.32m

This is the value of height of the tower.

Window?2
4

Windowl
2

tan 30° = X
y

y = x+/3 ...(i)

x+4
y

tan 60° =

y= XJ; (i)

Equating (i) and (ii)

+4
X3 = Xﬁ

23.

24.

Height of ballon from the ground =2 + 4 + 2
=8m

_60°
30°

15m

30° B

D
AB=ED=15m
AE =BD

In AADB,

tan 30° = 15
DB

DB =153 m
Or,AE = 153 m

In AACE,

tan 60° = E
AE

CE=15/3m=45m
So,CD=CE+ED=60m
AB is the building.

CD is the tower.

AR Clo|nm

12 m

B c*
Let AB be the deck of the ship. AB =10 cm

- 10



Suppose CE be the cliff. C and E are the top
and bottom of the cliff

LetCE=hm

Given, ZEAD = 60° and ZDAC = 30°
CD=AB=12m

.. DE=CE-CD = (h— 12)m

In AADE,

taneor= D5 (ggn g = PerPENTICUET )
AD Base

. J3 = h=129m

Stk AD
h—12 (h—12)/3

= AD = ( )m = \/>m (i)
J3 3

In AADC,

cD
AD
1 12m

" /3 AD

— AD = 12,/3 m

tan 30° =

From (i) and (ii), we have

(h- 123
3

=h=36+12=48

m=123 m

Height of the cliff =48 m

Distance of cliff from the ship = BC =AD =

123 m
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10 Circles

MULTIPLE CHOICE QUESTIONS

1

C-r=37
C=37-r

_37><7
r="37

r=7cm

2% 22
7Tx7

C= =44 cm

Option (b)
nr2+mrr=mr
r2+rr=r
5+ (127 =r
Option (b)

Distance covered in one revolution

=2nr

22 35
7 2
=110 cm
Option (b)

=2

A B (4.0)
C(0,3) C (4,3
Diagonal =BD = /(4 - 0)® + (0 — 3)3
=16 +9
=25
=5

Option (a)

Radius = % =9cm
Perimeter = 2nr
= 2mr (9)

= 18nr cm
Option (c)

Section A .
1. Arclength = 360° 2nr
6
3n =360 2T X 6
. om
= 3n =30
3w x 30
=0 =
b8
=90°
2. Diameter =14 cm



. 14
= radius = E 7 cm

Perimeter of semi — circle protractior

1
=2r+— (2mr
, (2m)

=2r+mr
22
= + —
2(7) 7 X7
=14+ 22
=36 cm
3 A
r
B r O runits

Area of ABAC = % x BC x AO

:i><2r><r
2

= r? sq.units

4, Perimeter of sector

0
= + —
2r 360° 2nr

) (“n_e]
=M * 3600
_ 22 60

11
= + =
21 (1 21)

_21x32
X
=32¢cm

5. r=10cm
0 =108°
area of sector =

108
=360 X m(100)

e 2
360° ™

C

=3r10
= 30m cm?
Distance covered in one revolution

=2nr

22
:2><7TE

Number of revolutions in covering a distance of x metres.

>
"~ Adr

Let the diameter and a side be x units.

So, radius of circle = % units
X 2
.. Area of circle= n(zj

RS
4
Area of equilateral triangle

V3
T4
J3
4
Area of circle
“ Area of equilateral triangle

(side)?

TX?

S

X2

V3
4
_n
J3

3
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Perimeter of segment ABC
7\

= BC + length of arc BAC

In ABOC,

BC? = OC? + OB?

(By Pythagoras theorem)

BC? =a%+ a?
= 2a?
~.BC=+2a
Also length of arc @
90 22
=360 < 2X - X a
_ 112
7
So, Perimeter of segment ABC
—JZa+ 2R
-
Section B
9. We know that AD =AF
BD =BE
CE=CF
LetAD = AF =X
BD=BE=y
CE=CF=z
Thenx +y =12
y+z=8
x+z=10
On Solving above equation we getx=7,y=52z2=3
SoAD =7,BE=5,CF=3
10. BP=AP=5cm

(The lengths of tangents drawn from an external point to

a circle are equal.)

11.

.. ZPAB = /PBA

(Angle opposite to equal sides are equal.)
In PAB,

/P + /PAB + /PBA = 180°

(Angle sum property)

60° + 2 /PAB = 180°

2 /PAB =120°

ZPAB = 60°

.. ZPAB = /PBA =60°

.. AB=PA=PB=5cm

AP +PB+CR+RD=BQ + CQ +AS+ DS

As we know that the length of tangents drawn from an
external point to a circle are equal,

AP =AS (i)
BP = BQ (il
CR=CQ (i)
DR = DS (iv)

On adding both sides of (i), (ii), (iii) and (iv), we get

AP +BP+CR+DR=AS+BQ+ CQ + DS

.. (AP +BP) + (CR + DR) = (AS + DS) + (BQ + CQ)
AB + CD =BC +AD



12.

13.

ZTOP =90

As we know that radius is perpendicular to the tangent
at the point of contact.

£QTP =90°

So,in AOTP

cos 6 _or_r .1
OP 2r 2

.. COS = % = cos 60°

=0 = 60°

- ZTOS =60° + 60° = 120°

As OT = OS

= /0TS = LOST

(Angles opposite to equal sides are equal.)
In ZOTS,

/TOS + /0TS + Z0OST = 180°

120° + 2 £0OTS = 180°

2 /0TS =60°

£0TS=30°

- 0TS = ZOST = 30°

In AOTP and AOSP

OT =0S (Radii of same circle)
OP =PO (Common)
PT =PS

(The lengths of tangents drawn from an
external point to a circle are equal.)

14.

. AOTP = AOSP (SSS)
- ZOPS = /OPT

1
=5 ZTPS

(CPCT)
== (120°)
= 60°

In AOSP,

OS L PS

(Radius is perpendicular to the tangent at the
point of contact.)

PS
cos (£OPS) = op
._ PS

= €0S 60° = _OP
L 1_Ps

2 OP
= OP=2PS
In AOAP,
OA=6cm
AP =8 cm

.. OP? = OA? + AP?

(By Pythagoras theorem)
=62 + 82

=36 +64

=100

= OP =10cm

Now, In AOBP,

OP? = OB? + BP?

102 = 42 + BP?

(By Pythagoras theorem)
100 = 16 + BP?

BP? =100 - 16
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=84
- BP=2y2Lcm
15.  ZOAC =90° (as radius L tangent)
/BOC = ZOAC + ZACO
(Exterior angle property)
130° = 90° + ZACO
/ACO =130° — 90° = 40°
Section C
16. D R C

(9p)

A P B

A rhombus is a parallelogram with all equal
sides.

In 11 gm ABCD
AB = CO 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

SoAB =AD and AB =CD and AD = BC
SoAB=CD=AD=CD

S0 ABCD is 11 gm with equal sides.

.. ABCD is a rhombus.

.". Proved.

17.

18.

A P B
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.

S L1=/2,/3=/4,/5=/6,/T=/8

Since sum of all the angles subtended at a point is 360°.
L1+ 2+ 73+ 4+ /5+ 6+ /7+ /8

=360°

=2 /2+2/3+2/6+2/7=360°

= 2 (L2+/3+ £6+ /T) = 360°

= /[2+/3+ /6+ /7=180°

= (L6 +£7) + (L2 + £3) = 180°

= /AOB + ZCOD = 180°

Similarly, we can prove ZAOD + /BOC = 180°

QL =QM
RM = RN
PL = PN

We know that the tangents drawn to a circle
from an external point are equal in length.

LetQL=QM =x



19.

LetRM=RN =y

Let PL = PN =z
Consider PQ + QR + PR =60
=X+z+X+y+z+y=060
= 2X+2y+22=60
=X+y+2z=30
PQ =20
X+z=20
. RN =10cm
Also, QR =16
X+y=16
oz =30-(x+y)
=30-16
=14 cm
- PL=14cm
Again, PR = 24
y+z=24
X =30-(y+2)
=30-24
=6
=6cm

eV

Given: a circle with centre o to which XY and
XY' are tangents.

TP - ZAOB = 90°
Const:Join OY, OY' and OC
Proof: In AOYA and AOCA
OY = OC [radii]
OA=0A [common]
AY = AC [tangents]
= By SSS

20.

AOYA=AOCA

= /OY'A = ZOCA [CPCT]--------------- (1)
[| ly AOY'B = AOCB

= /Y'BO = ZCBO [CPCT]--------------- 2)

Z/YAB + ZY'BA = 180°[co-interior angles]
2/0AB + 2/0BA = 180° ---[from (1) and (2)]
2(/OAB + /OBA) = 180°

Z/OAB + ZOBA = 90°---nmmmremmmmmeennns ©)

In AAOB

ZOAB + ZOBA + Z/AOB = 180°
[Angle sum property of a triangle]

90° + ZAOB = 180°
/ZAOB =180° - 90°
ZAOB = 90°

.. Hence Proved

GIVEN: a circle with centre o to which XY and
XY' are tangents

TP - ZAOB = 90°

CONST.; join QY, OY"' and OC
PROOF: In AOYA and AOCA

QY = OC [radii]

OA=0A [common]

AY = AC [tangents]

= By SSS

AOYA = AOCA

= /OY'A = ZOCA [CPCT]----mmmmmmeen (1)
|| ly AOY'B = AOCB

= /Y'BO = ZCBO [CPCT]----------------- (2)
/YAB + /Y'BA = 180°[co-interior angles]

2/0AB + 2/0BA=180°------- [from (1) and
(2]
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21.

2(/OAB + /OBA)=180°
Z/OAB + /OBA=90°------- -(3)

In AAOB

/0OAB + ZOBA + Z/AOB = 180°
[Angle sum property of a triangle]

90° + ZAOB = 180°
/ZAOB =180° - 90°
ZAOB = 90°

.. Hence Proved

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
jof contact.

Therefore,
/OLP =90°
Now,

In AOLP, we have

OP? = OL? + PL?

[Using Pythagoras theorem]
= (5)2 = (3)? + PL?

= 25 =9 + PL?
= PL2=16
= PL=4cm

Since, the perpendicular from the centre of a
circle to a chord bisects the chord.

Therefore,

PL=LQ=4cm
~PQ=2PL=2x4=8cm
Hence, the required length = 8 cm.

22. A

AT
\/O

ya
A

R B

(9p)\"4

Let AB be the diameter of a circle, with centre
O.The tangents PQ and RS are drawn at point
A and B, respectively.

We know that a tangent at any point of a circle
is perpendicular to the radius through the
point of contact.

. OA LPQand OB L RS

= /OBR =90°

/0BS = 90°

ZOAP =90°

/OAQ = 90°

We can observe the following:
Z/0OBR = ZOAQ and ZOBS = ZOAP

Also, these are the pair of alternate interior
angles.

Since alternate angles are equal, the lines PQ
and RS are parallel to each other.

Hence, proved.

Section D
23. Clearly #OPT =90°



24,

Applying Pythagoras in AOTP, we have
= OT2=OP? + PT?

= 13=52+PT?

= PT2=169-25=144

= PT =12cm

Since, lengths of tangents drawn from a point to a circle
are equal. Therefore,

AP = AE = x(say)
= AT =PT-AP=(12-x)cm

Since AB is the tangent to the circle E. Therefore, OE L
AB.

= /OEA =90°
= /AET =90°
= AT? = AE? + ET? |
[Applying Pythagoras Theorem in AAET]
= (12 — x)? = x* + (13 - 5)?
= 144 - 24x + X* = x* + 64
= 24x =80

:>X—Ecm
3

_— 1
Similarly, BE = ?O cm

: AB—AE+BE—(E+E]cm—@cm
o a 3 3 "3

() PA.PB=(PN-AN) (PN + BN)
= (PN —AN) (PN +AN) (AsAN = BN)

= PN2-AN?
(i) PN2—AN? = (OP? - ON?) — AN?

(As ON L PN)
=  OP2- (ON?+AN?)
=  OP?- OA? (As ON L AN)
=  OP?-OT? (As OA = OT)

25.

26.

C

— > |

A B 7

Given: A circlr C (0, r) and a tangent | at point
A

To prove: OA L |

Construction: Take a point B, other than A. On
the tangent . Join OB. Suppose OB meets the
circle in C.

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

.. OB>0C

= OB > OA

= OA > OB

B is an arbitrary point on the tangent |. Thus,
OA is shorter than any other line segment
joining O to any point on |.

Here, OA L |

We know that ZADO = 90° (Since O'D is
perpendicular to AC)

/ACO = 90° (OC (radius) perpendicular to
AC (tangent))

In triangles ADO' and ACO,
/ADO = Z/ACO (each 90°)
/DAO = Z/CAO (common)

by AA criterion, triangles ADO' and ACO are
similar to each other.
AO' DO
AO ~ CO
(corresponding sides of similar triangles)
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217.

28.

AO =A0'+ O'X + OX

= 3A0’ (since AO' = O'X = OX because radii
of the two circles are equal)

ACQ'_AO" _ 1
AO 3A0 3
DO'_AO _1
CO AO 3
Do _1
COo 3

A,
/

OA =10cm
ON L AB

AN =NB = % =8cm
Pythagoras Theorem
In AONA,

ON? + NA? = OA?

ON? = OA? - NA?
ON?=10%2-8?
ON?=136cm
ON=6cm

AN 8 4
tanZAON = ON 6 3
AOAP

PA
tanZAON = OA
4 _ PA
310
= PA = % cm

Given ZRPQ = 30° and PR and PQ are
tangents drawn from P to the same circle.

Hence PR = PQ [Since tangents drawn from an

29.

external point to a circle are equal in length]

~./PRQ = /PQR [Angles opposite to equal
sides are equal in a A]

In APQR

/RQP + ZQRP + /RPQ = 180°
[Angle sum property of a A]

2/RQP + 30° = 180°
2/RQP = 150°

/RQP = 75°

So ZRQP = ZQRP = 75°

/RQP = /RSQ = 75°
[By Alternate Segment Theorem]

Given,RS || PQ
. /RQP = /SRQ = 75° [Alternate angles]
/RSQ = /SRQ = 75°

. QRS is also an isosceles triangle.

[Since sides opposite to equal angles of a
triangle are equal.]

/RSQ + /SRQ + /RQS = 180°
[Angle sum property of a triangle]

75° + 75° + /RQS = 180°
150° + /ZRQS = 180°
-~ /RQS = 30°

Given: ABCD is a quadrilateral such that #D =
90°.

BC =38cm,CD =25cm and BP =27 cm

BP =BQ =27 cm
[Tangents from an external point]

BC =38

= BQ + QC =38
=27+ QC =38
= QC =38-27



=QC=11cm

~QC=11cm=CR
[Tangents from an external point]

CD=25cm

CR+RD =25

=11+RD =25

=RD=25-11

= RD = 14cm

Also,

RD = DS = 14cm

-.OR and OS are radii of the circle.
From tangents R and S, ZORD = Z0OSD = 90°
Now, ORDS is a square.
~OR=DS=14cm

Thus, radius ,r = 14 cm

Section A
1.

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,

OP2 = 0Q2%+ PQ?

132 =0Q2+ 122

169 =00Q2+ 144

0Q? =169 — 144
=25
0oQ =5cm

So, radius of circle =5 cm

oA &©

Q 25 cm Ke)

As we know that tangent to a circle is
perpendicular to the radius through the point
of contact.

OP 1 PQ
i.e. ZOPQ =90°
In AOPQ,
0Q? = OP2 + PQ2
252 = OP2 + 242
625 = OP2 + 576
OPp2 =625-576
=49
OP =7cm
A
10 °‘“\ '
Q<
B
PB = PB
=10cm

(Length of tangents drawn from an external
point to a circle are equal.)

ZPAB = /PBA

(Angles opposite to equal sides are equal)
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In APBA,
/P + ZPAB + /PBA =180°
(Angle sum property)
60° + Z/PAB + Z/PBA =180°
Z/PAB + /PBA =180° - 60°
=120°
= /PAB = /PBA =060°
So, /PAB = /PBA = /P = 60°
= AAPB is equilateral
= AB = AP = 10cm
(Sides of equilateral triangle are equal.)

P

5cm

Q 13 cm 0

As we know that tangent to a circle is
perpendicular to the radius through the point
of contact.

OP 1L PQ

.e. ZOPQ =90°

So, In AOPQ,

0Q? =0P?2 +PQ?

132 =52+ PQ?

169 =25+PQ2

PQ? =169-25
=144

= PQ =12cm

In APOA and APOB,
PA = PB

(Length of tangents drawn from an external
point to a circle are equal.)

OP = PO (Common)
OA = OB (Radii of same circle)
APOA = APOB

(SSS congruence creteria)

ZAPO = /BPO (CPCT)

1
=5 /APB
1 (o]
=~ (80°)
= 40°
Also, OA 1L AP
i.e. ZOAP =°90

(As tangent is perpendicular to radius
through point of contact.)

In AOAP,
ZOAP + ZAPO + ZAOP = 180°
(Angle sum property)

90° + 40° + LAOP =180°
= 130° + ZAOP = 180°
= ZAOP = 180° - 130° = 50°

PA = PB

(Tangents from external point P)
=PC+CA=10

—PC+CQ =10



[ CA = CQ (Tangents from external point
C)l

=PC+2=10
=PC=8cm
1.
Radius of inner circle =
Area of inner circle = 7r?
Radius of outer circle =r+h
Area of outer circle =n (r + h)?
So, area of circular path
= area of outer circle
— area of inner circle
=n(r+h)2 -—nmr?
=n(r2+ h2+2rh-1r?)
= (h2 + 2rh)
=rxh (h + 2r)
=rh (2r + h)
8. Area of sector = o Tr2
360
20m = 360 nr2
0
= 20 = 360 mr?
0
= % e O

Also, arc length = 57t

0

= 360 27r =5n

So, radius of circle =8 cm

9. A circle can have infinitely many tangents

10. 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 ...(ii)( Length of tangents drawn from
an external point to the circle
are equal)

Adding (i) and (i), we get
AP + PB =PC + PD
= AB=CD

Section B

11. ZABQ = % /AOQ = % (58°) =29°

(. Angle subtended by an arc at the centre
is double the angle subtended by it on the
remaining part of the circle.)
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12.

Q
Join OP and OQ

PR and RQ are tangents to circle at points P
and Q respectively.

= OP_LPRand OQ L QR

(As tangent is perpendicular to radius through
point of contact.)

In AOPR and AOQR
OP = 0OQ
(Radii of same circle)

OR = OR (Common)

Z0PR = ZOQR =90° (Proved above)

AOPR = AOQR
(RHS congruence criteria)
1
= ZORP = ZORQ :ELPRQ
1 [e]
=5 (120°)
= 60°

In APRO,

PR

cos 60° = a

1 _PR
2 ~ OR

1 :
= PR= o OR (i)
In AQRO
RQ = % OR (i)
On adding (i) and (ii), we get

PR + RQ :%OR+%OR

=RO

13.

14.

= PA =PB

(Length of tangents drawn from an external
point to a circle are equal.)

= /PAB = /PBA (i)
(Angles opposite to equal sides are equal.)
In AAPB,
/P + /PAB + /PBA =180°

(Angle sum property)

50° + /PAB + ~PAB = 180° (From (i))
2 /PAB = 130°

/PAB = /PBA =65°

OA LAP

(As tangent is perpendicular to radius
through point of contact.)

= ZOAP =90°
= ZOAB + ZPAB =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
= XP + AP =XB+ BQ
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= XP + AR =XB+BR

As we know that lengths of tangents draw
from an exterior point to a circle are equal.

CE = CD =9cm
BF = BD =6Ccm
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
1
:EX(9+G)X3

:%x15x3

45
= — 2
5 cm

Area of AAOC = % x AC x OE

:%x(9+x)><3
:%(9+x) cm?

=i><AB><OF

Area of AAOB >

1
:EX(X+6)XB

3
=—(x+6) cm?

2
Area of AABC = area of ABOC
+ area of AAOC

+ area of AAOB

45 1 3
54 —2+2(9+x)><2(x+6)
2 2 2 2 2
54 =45+ 3x

9 =3x
=3
So,AB =x+6 =3+6 =9cm
AC =x+9 =3+9 =12cm
16. T
R“ (> P
Q

As we know that tangent is perpendicular
to the radius through the point of contact.

OT L PT and OQ 1L PQ
ie. ZOTP = ZOQP =90°
In quadrilateral TOQP

/TOQ + ZOQP + ZQPT + /PTO =
360°

(Angle sum property of quadrilateral.)

= ZTOQ +90° + 70° + 90° = 360°

= ZTOQ + 250° =360°

= ZTOQ = 360° — 250°

=110°

= % /TOQ

(Angle subtended an arc at the centre is
double the angle subtended by it on the
remaining part of the circle.)

ZTRQ

1
= (110)
= 55°

17. p




18.

19.

Join OT
OP L PT

(As tangent is perpendicular to the radius
through point of contact)

ie. LOPT =90°

In ZOPT,

oT? = OP2 + PT?
=52 + 82
= 25 + 64
= 89

oT = \/@ cm
T
10 &%
P26 cm o)
OT LPT ie. ZOTP =90°

(Tangent is perpendicular to radius through
point of contact.)
In AOTP,

OP2 = OT2 + PT2

(By Pythagoras theorem)

262 = OT2 + 102
676 =Q0T2+ 100
OT? =576

oT =24 cm

Radius of the circle =24 cm

AE and CE are tangents to the circle with
center O,
AE = CE (i)

(" Lengths of tangents drawn from an
exterior point to a circle are equal.)

Also, DE and BE are tangents to the circle
with centre O?2

BE = DE (ii)

(. Lengths of tangents drawn from an
exterior point to a circle are equal.)

On adding (i) and (ii), we get

AE + BE = CE + DE
AB =CD
20. A
F E
B D C
AF = AE (i)
(Lenghts of tangents drawn from an
exterior point to a circle are equal.)
ALso,AB = AC (i)
(Given)
On subtracting (i) from (ii), we get
AB -AF = AC —AE
BF = CE (iii)
But BF = BD and CE = CD
(Lengths of tangents drawn from an
exterior point to a circle are equal.)
BD = CD
Section C
21. B
A
C



AB and AC are tangents to a circle.
OB LAB and OC 1L AC

(Tangent is perpendicular to the radius
through the point of contact.)

ie.ZOBA = ZOCA =090° ()
In quadrilateral ABOC,
/A+ /B+ 20+ /C =360°

(Angle sum property of quadrilateral)
= /A+/0+ /B+ ~2ZC =360°
= ZA+ /0 +90°+90° =360°

From (i)
= /A+ 20 +180 = 360°
= /ZA+ 20 = 360° - 180°
= 180°

22. 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 (i)

(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.

1
AQ = o (Perimeter of AABC)

23. 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 creteria)

— /APO /BPO (CPCT)

Now, Consider AACP and ABCP,

AP = BP
PC = CP (Common)
ZAPC = /BPC (Proved above)

AAPC = ABCP  (SSS congruence creteria)

= AC = BCand ZACP = ZBCP =090°
(CPCT)

So, OP is the perpendicular bisector of AB

24, E_> D

A
A P B

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




25.
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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
B

QR = CR (i)

(Lenghts of tangents drawn from an exterior
point to a circle are equal.)

From (i) and (i), we get
PR = QR
RC bisects PQ

In AOPA and AOBP,
OA = OB (Radii of circle)
PA = PB

(Lengths of tangents from an external point

to a circle are equal.)
OP = PO (Common)

AAOP = AOBP (SSS congruence criteria)

217.

28.

= /APO = /BPO (CPCT)
= OP is the hisector of Z/APB

O lies on the bisector of the angle
between | and m.

AB

~C ~

We know that the radius and tangent are
perpendicular at their point of contact.

Z/0OCA = Z0CB =90°
Now, In AOCA and AOCB
Z0CA =~/0CB =90°
OA = OB (Radii of the larger circle)

OC = OC (Common)

By RHS congruency
AOCA = AOCB
CA=CB
A
=
D
B E C
In AABC, right angles at B
AC? = AB2 + BC?
= 242 + 102
=576 + 100
=676



AC =26cm i.e. ZOAP =90°

Area of AABC = 1 % BC x AB (Tangent is perpendicular to radius through
2 point of contact.)
1
:Ex10x24 In AOAP,
=120 cm? . _OA
SN0 ="5p = 2r
Also, OF L AC, OE L BC and OD L AB 1
(. Tangent is perpendicular to the radius - _
through point of contact.) (OP = Diameter = 2r)
Area of ABOC = % x BC x OE 0 =30
= ZOPA = 30°
-1 10 xr
T X Similarly, ZOPB = 30°
=or .. ZAPB =30° + 30°
areaofAAOC=%><26><r =60
Also, AP = BP
=13r
(Lengths of tangent drawn from an external
area of AAOB = 1 « AB x OD point to a circle are equal.)
2
So, In AAPB,
1
=—x24xr .
2 ZPAB = /PBA (i)
= 1er (Angles opposite to equal sides are equal.)
Area of AABC = area of ABOC In AAPB,
+ area of AAOC = /PAB+ /PBA + ZAPB = 180°
+ area of AAOB (Angle sum property)
120 =b5r+13r+12r = /PAB+ /PAB +60° =180°
120 = 30r = 2 /PAB = 180° - 60°
4 =r = 120°
= /PAB = 1220
29. — 60°

So, ZPAB = /PBA = ZAPB= 60°

= AAPB is equilateral.

AP Is tangent to the circle 30. As we know that lengths of tangents drawn

OA | AP from an external point to a circle are equal,




PD = PF RF = RE, QD = QE

Consider

Perimeter of APQR
=PQ +QR + PR
= (PD + DQ) + (QE + ER) + (PF + FR)
= (PD + PF) + (RF + RE) + (QD + QE)
= (PF +PF) + (RE + RE) + (QD + QD)
=2PF+2RE+2QD
=2 (PF+ ER + QD)

Section D
H
31. P
K
r
r/r
PM is to circle
/MPO =90°
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(Tangent is perpendicular to radius through
point of contact)

Let AH = x, BK =y, BM =z
Let r be the radius of circle
In AMKB and AMHA
/M = ZM (Common)
/MKB = ZMHA =90°
AMKB = AMHA
(AA similarity creteria.)

MK KB MB
= TMH T HA T MA
(Corresponding sides of similar triangles are

propertional)

BK _ MB
=~ AH _ MA
5_ Z
= y  2r+z

= 2ry+yz+=x12

2ry ,
v ()
-y
Now, In AMKB and AMPO,

= Z=
ZM = /M (Common)
/MKB = ZMPO =90°

AMKB and AMPQO, (AA similarity creteria.)

MK BK _ MB
MP

= “OA T MO
(Corresponding sides of similar triangles are
proportional.)

BK. _BM
= PO ~ oM
y z
= = = —
r r+z
= yr+yz =rz
oy N
= z =Ty y (i)
From (i) and (ii), we get
_2ry oy
T oX-— T or-y
2r
N y _ "y
X—y r-y
N y - Y
X—y r-y
2 1
= = ——
X—y r-y
= 2r-2y = X+y
= X+y =2r
= AH+BK=AB (- AB = 2r)
32. Consider AOEA and AOEP
OA = OP (Radii of same circle)
OE = OE (Common)
AE = PE (OE bisects AP)
AOEA = AOEP

(SSS congruence creteria)



— /OEA = ZOEP (CPCT)
Z/OEA = AOEP =90° i)
(£OEA and ZOEP are linear pair)

Also, AB L BC as BC is a tangent to the circle

(Tangent is perpendiculer to the radius
through the point of contact.)

= /ABC =90° (i)
Now, In AAEO and AABC

/EAO = /BAC (Common)
ZAEO = ZABC
=90° (From (i) and (ii) )

= AAEO ~ AABC
(By SS Similarity creteria)
33. 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
OQ:?,OR:?andPQ:c

Since PQ istangent to the circle therefore
OR is perpendicular to PQ

_R_¢
=QR=75"=73
Using pythagorus theorm in triangle OQR

OQ? = OR? + QR?
-3 )

-(3](3] ¢
1 1

= @y =7 @)+

2 — 2 2
=d?=d?+c

Hence Proved.

34.

P Q
\69
R

=3:4
=3k, PQ =4k

OQ: PQ

Let OQ

PQ is tangent to the circle
0Q L PQ

ie. ZOQP =90°

(Tangent is perpendicular to radius through
point of contact.)

In AOQP
OPp2 = 0Q2 + PQ2
(Pythagoras theorem)
= (3k)2 + (4k)2
= 9k2 + 16k2
= 25k2
OP = 5k

Also, Perimeter of APOQ =60 cm

= PO +0Q +PQ =60
= b5k + 3k + 4k =60
= 12k =60
= k _ 60
12
=5
So,PQ =4k = 4x5 =20cm
QR =20Q = 2(3k) =6k
=6x5=30cm
OP =5k =5x5 =25cm
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35. = BD?2 =105
A = BD =105 cm
»/’ = DE =4/105 cm
A A‘ i (- BD = DE)
v In AAED, Z/AED =90°
BE is tangent to circle AD2 = AE2 + DE2
OD L1 BE = (16)2 + (/105 )2
ie. ZODB =90° =256 + 105
(Tangent is perpendicular to radius through =361
point of contact)
AD =19cm
BD = DE
(As perpendicular from centre to the chord | 36 Bp s tangent to the circle
bisects the chord)
: o OC 1. BD
D is a midpoint of BE
_ _ o ie. ZOCD =90°
Also, O being the centre is a midpoint of AB
o (Tangent is perpendicular to radius through
So, By midpoint theorem, point of contact.)
1 .
OD ||AEand OD = EAE = ZOCA+ ZACD =90° ()
AE =20D Now, OA = OC
=2(8) (Being radii of same circle.)
=16 cm In AAOC,
In AODB, ZODB = 90° Z0OCA = ZOAC
OB? = OD2 + BD? (Angles opposite to equal sides are equal.)
(By Pythagoras theorem) = ZOCA = /ZBAC (i)

= 132
= 169
= BD?2

= 82 + BD?
= 64 + BD?
=169 - 64

From (i) and (ii), we get

/BAC + ZACD = 90°



11 Constructions

ULTIPLE CHOICE QUESTIONS For5:7

Given, Z/BAX ~£90°

L
- AM || BA
0 5 cm A ° .
.. Total equal arc lengths are (5 + 7) = 12
L e Option (d)

. AOMA /M = 90° 4.

By Pythagoras Theorem,

OM? = OA? - AM?
=52 _ 42
S OME=9=3 Given, ZPAQ = 60°
L OM=r=3cm Where AP and AQ are two tangents of the
) circle with centre O.
Option (c)

-. ZPOQ = 360° — (90° + 90° + 60°)

2.
= 360° — (240°)
| /POQ =120°
A
Option (d)
M
B

Line AB is a tangent of circle with centre O. > C 2
.. OM L AR P r
-, ZOMA = 90° A\
Option (c) DB

Given,PB =12 cm,CQ =3 cm
B

M
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
circle from an external point are equal.
. PA=PB=12cm

X

ADDITIONAL \JATHEMATICS - 10

3. A

4>




194

Same,CQ =CA=3cm

~P-C-A,
~ PA=PC+CA
. 12=PC+3

~12-3=PC=9cm
Option (a)

Section A

1

.
X3S

A26 cm o

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.

() DrawAB =6 cm.

(i) Draw a ray AX making an acute Z/BAX.

(i) Along AX, mark pointA A, A,...,A..Such
that AA =AA,.=AA.

(iv) JoinAB.

(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

Al

60° 6cm/ \

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 draw angle
ZABC = 60° with BC.

(i) 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!Atlis draw 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

Steps of construction

(i)  First of all we draw a line segment BC =
60°.

(i)  With B as centre draw an angle /B =
50°.

(i) 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.

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 at A,

Thus, AABC is the required triangle, each of
whose sides is two third of the corresponding
sides 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.

(i) 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.

..(.

Given angle between tangents is 60°
i.e. ZQPR = 60°

Since Angle at centre is double the angle
between tangents

o ZQPR =2 x 60° = 120°
So, we need to draw ZQPR = 120°

.. We draw a radius, then second radius at
120° from first.
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Section B

7.

!

Steps of construction

()

(i)

(i)

(iv)

v)

Draw a concentric circle two with circles
radii are 3 cm and 5 cm.

Let P is a point on the circumference
of center circle. Joined O to P then OP
formed.

Perpendicular bisector of OP. M is a mid
point of the OP.

Draw a circle M is a centre and OM
radius. This circle is intersect with three
circles in Q and P points.

Joined Pto Qand P to R.

Thus, PQ and PR are required two tangents.

OQ =3cmand OP =5 cm,

In AOPQ),
PQ? = OP?-0Q?

= (5~ (3
=25-9
PQ2=16-4
- PQ =4 .(3i)
(i) Make an line BC 5.5 cm
(i)  Take its bisector and now cut it 3 cm.

(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)

Join BA and CA.

Now from B make an circle (£60°) angle.
Extend that line.

Cut 4 arcs.

From B, make a parallel line to CB,.

Do same formation inside the triangle.

Your triangle is ready.

A
Al

Steps of construction

(i)
(ii)

(iii)
(v)

AB =7 cm drawn

With A is centre and radius = 5 cm on
arc is drawn and same with B is centre
and radius = 6 cm, on arc is drawn.

Both an arc.

Join AC and BC to form AABC.



10.

11.

(v)

(vi)

(vii)

Ray AX is drawn making an acute angle
with AB below it.

9 equal points is marked onAX asA A,
A

A.B is joined. AB' is drawn parallel to
A,B and B'C' is drawn parallel to BC,

AAB!C! is the required triangle.

A
7
Al

3

B ClC

Steps of construction

()
(ii)

(i)

(iv)
(v)

(vi)

(vii)
(viii)

(ix)

Draw a line segment BC = 8 cm

Draw line segment BX making an angle
of 90° at the point B of BC.

From B mark an arc on BX at a distance
of 6 cm. Let it isA.

JoinA to C.

Making an acute angle draw a line
segment BY from B.

Mark B,, B, B., B,on BX such that BB, =

17 72" T3 T4

B,B,=B,B, =B,
Join B, to C.

Draw a line segment B,C* || to B,C to
meet BC at C*.

Draw line segment CA! || to CA to meet
AB at Al

ABC! is the required triangle.

Steps of construction

()

Take AB =7 cm

12.

(ii)

(iii)

(iv)

v)

(i)

With A as centre and 3 cm as radius,
draw a circle.

Similarly, with B as centre and 2 cm as
radius, draw a circle.

Now, draw the perpendicular bisector of
AB and mark the point of intersection O.

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
Sand T respectively.

Join BR and BQ as well as AS and AT.
Now, BR,BQ, AS and AT are the required
tangents.

Steps of construction

(i)

(ii)

(iii)

Construct the triangle as per given
measurements.

Take any arbitrary radius and draw
two arcs of circle from point B on AC
intersecting AC at X and.

Taking X andY as centre, draw two arcs
of circles to intersect each other at point
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(iv)

(v)

(vi)

(vii)

(viii)

E. Join B and E. BE is the perpendicular
from B on AC.

DBDC is a right angled. Hence, BC the
hypotenuse will form the diameter of
the circle passing through the vertices of
ABDC.

BC =8 cm,OC =4 cm, draw a circle of
radius equal 4 cm, passing through B, D
and C.

Join O and A. Obtain the mid-point P of
segment OA by drawing perpendicular
bisector to OA.

Draw a circle with centre P and radius
AP

Let B and F be the points of intersection
of these two circles. Hence, AB and AF
are the required tangents.

Section A
1. B\\* , P
90° /TN
a A

Steps of construction

()

(ii)

(iii)

(iv)

Draw a circle of any convenient radius
with O as centre.

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.

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.

D

P A B

b T

Steps of construction

(i)
(ii)

(iii)

(iv)
v)

(vi)

(vii)

Draw a circle of radius 4 cm.

Take a point P outside the circle and
draw a secant PAB, intersecting the circle
at A and B.

Produce AP to C such that AP = CP.
Draw a semi-circle with CB as diameter.

Draw PD and CB intersecting the semi-
circle at D.

With P as centre and PD as radius draw
arcs to intersect the given circle at T and
T

Join PT and PT~.Then PT and PT* are the
required tangents.

Consider the attached construction diagram

(i)

Draw a concentric circles of radius 6 cm,
12 cm center O and P be the point on
the circle.



(ii)

(i)

(iv)

(i)

(iv)

M is the midpoint formed by the
perpendicular bisector of OP with O, P
as centers, and radius more than 6 cm
draw arc and join the intersection arc to
get perpendicular bisector cutting OP at
M.

With M as center draw a circle that
passes through O, P.

This circle (center M) cuts the original
circle (center O) the thick line is tangent
needed.

Draw circle of radius 4.5 cm with centre
O.

Take any points A on the circle. Join OA.
Mark another point B on the circle such
that Z£~AOB = 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.

Steps of construction

()

(i)

(iii)

(iv)

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.

v)

(vi)

(vii)

(viii)

(ix)

Name the intersection of bisector and
OP as O

Now, draw a circle taking O! as centre
and OP as radius.

Name the intersection point of two
circles as R and Q.

Join PR and PQ. These are the required
tangents.

Measure the lengths of the tangents. PR
=4.47 cm and PQ = 4.47 cm.

2N

Q

Ol
P

R

N4

N

A
8cm

>C

Vv

Steps of construction

()
(ii)

(iii)

(iv)
v)

BC =8 cm is drawn.

Perpendicular bisector of BC is drawn
and it intersect 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.




(vi) g)r(wints B,, B,, B, and B, are marked on

(vii) 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

Al

Al

Steps of construction
(i) Draw a line segment BC = 8 cm.
(i) At B,draw ZXBC = 45°.

(i) At C, draw £YCB = 60°. Suppose BX
and CY intersect at A.

Thus, AABC is the required triangle.
(iv) Below BC, draw an acute angle ~ZBC.

200

(v) Along BZ, mark five points Z,,Z,, Z,, Z,
and Z_ such that BZ, =272, =22, =
Z72,=2Z,

(vi) Join CZ..

(vii) From Z,,draw Z,C* || CZ, meeting BC at
CL

(viii) From C!, draw A'C! || AC meeting AB in
Al

Here, AA'BC! is the required triangle whose
sides are 2 of the corresponding sides of

AABC. °

Al D!

60°
D C Ct
Given ABCD is a parallelogram with BD as
diagonal.

ZABC =60°

ABD!C*has been drawn similar to ABDC by a
scale factor 4 which is greater than 1 i.e. D!
lies on exten%ied BD and C! lies on extended
BC.

To determine - whether ABC!D! is a
parallelogram or not.

Solution-
ABCD is a parallelogram i.e.AB || DC ...(i)

Now ABDC and ABD!C! are similar
(by construction)

.. /BDC = #BD!C!
But they are corresponding angles.
.. DC || D*C?

= D!C!|| AB or A'B, since a' lies on extended



BA ...(from (i)
AD! || BC! ...(by construction) ...(iii)
So, from (ii) and (iii)

ABC!D! is a parallelogram.

Ans-Yes.
9. N
A
Al
N
iy
C "C4cm! B
Bl
BZ
b
BB

e

Steps of construction
(i) BC =4cmisdrawn.

(i) At B, a ray making an angle of 90° with
BC is drawn.

(i) With B is centre and radius equal to
4 cm, an arc is made on provision ray
Intersecting it at point A.

(iv) AC is joined to form ABC.

(v) Ray BX s drawn making acute angle with
BC opposite to vertex A.

(vi) 5pointsB,,B,,..., B, at equal distance are

marked on BX.

(vii) B.Cisjoined and B,C" is made parallel to
B.C.

(viii) A'C!is joined together.
Thus,A'BC! is the required triangle.

10.

11.

Steps of construction

(i)
(ii)
(iii)

(iv)
v)
(vi)
(vii)
(viii)
(ix)

Draw a line segment AB of 4.6 cm.
At B draw an angle of 60°.

With centre B and radius 5.1 cm, an arc
which intersect line of angle at C.

Joined BC.

AtA draw and angle BAX of any measure.
Starting from A, cut 5 equal parts on AX.
Joined X.B.

Through X, draw X,Q [| X,B.

Through Q, draw AP || BC.

. APAQ ~ ACAB.

Steps of construction

(i)

Draw a line BC of 8 cm length.
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(i)
(i)

(iv)

v)
(vi)

(vii)

(viii)

(ix)

(x)

Draw BX perpendicular to BC.

Mark an arc at the distance of 6 cm on
BX. Mark it as A.

Joine A and C.Thus AABC is the required
triangle.

With B as the centre, draw an arc on AC.

Draw the bisector of this arc and join it
with B.Thus, BD is perpendicular to AC.

Now, draw the perpendicular bisector of
BD and CD. Take the point of intersection
as O.

With O as the centre and OB as the
radius, draw a circle passing through
points B, C and D.

Join A and O and bisect it. Let P be the
mid point of AO.

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.

12.

Steps of construction

(i) Draw the circle with centre O and radius
3.5cm.

(i) Joint P from centre to outside the circle.
OP =6.2cm.

(iif)  Construct mid point of OP, M is the mid
point of OP

(iv) Draw a circle with centre M and radius
OM intersect the given circle at X, and
X..

2

(v) Joined PX, and PX..

Thus, PX, and PX, are required two tangents
from point P



12 Area Related to Circles

MULTIPLE CHOICE QUESTIONS

1. 2nr r =37

r(2x§-1) =37

_37x7
r T 447
=7cm
Area = % X 7xX7
=154 cm?
Option (d)
2.
Area of circular path
= n(r+h) —mr2
= n (rz2+h2+ 2rh) —nr?
= 1 (h2 + 2rh)
= nh(h+2rh)
Option (b)
3. 2mr =22
2 X % Xr =22
r _ 22x7
2x22
=35cm

Area = 272 x 3.5x%x35

ADDITIONAL \JATHEMATICS - 10

=38.5cm?
Option (a)

4.  Perimeter of circle =2 (perimeter of square)
= 2ur =2 (4x)

= mr = 4x

= r = —

Ratio of areas = —

__16x? 1
_Tc R—
P14 X

16 %

Option (c)

Area of Section 5,
area of Section5,

120,
— Ttr
_ 360

150 ,
— Tur
360

= 4:5

Option (d)

Section A

1. arclength =35cm

0
360 2nr =35

o _ 35 -
=~ 360 2 (i)

0
= — 12
Area of sector 360 mr
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=—nr

2. Length of arc

I
|

(@}

3

3. We know

Area of sector of circle =
here r =21lcm

Givenangle  =120°
_120°
~ 360°

1 22

X —

r

(From (i)

I
N
a
S

given angle

2
360° X mr

22 X 212

7

=—=x="x21x21
3 7

x 21

_22x21
- 7x3

=22x21

= 462 cm?

4. Area of circle = Circumference of circle

= nr2 = 2nr
= r =2
5. Circumference = 2nr metres

Distance covered = 5m

So, no. of revolutions

Distance Covered

Circumference
5

2mr

6. Let r, = 19 cm and r, = 9cm.
Circumference of circle

= Sum of circumferences of the two circles

= 2mr :2nr1+2nr2
= ro=r+r,
=19+9
= 28cm

7. Letr =12cm,r, =5cm

Area of circle = Sum of areas of the two cir-

cles
= nr? =qr2 + o2
= 2 =r +r,
=122+ 52
=144 + 25
=169

r=13cm =13 cm

Diameter = 2r

26 cm

8. Circumference =582 cm

—~ o = 582
N 2x§r = 582
291x 7
=X r =
2x11
2037
= 2290 a2
22

area of circle = rr

22 « 2037 « 2037
7 22 22
= 36943.95 cm?

Section B

9. Letr =8cm, r, =6cm

- 10



Area of circle = Sum of area of 2 circles

nr2 =mnr2+mar?
2 =r2+rp2
=82+62
=64 + 36
=100
r =10cm

Circumference of circle

=2nr
22

:2x7x10

440
= —Cm
-

10. Time =10 minutes
=10 x 60
= 600 seconds

66 km/hr

Speed

86 'x2000°
3600

€3
55

= —mls
3
Total Distance covered = speed X time

@ X 600
3

11000 m

Distance covered in one revolution

=2nr
22 40 88
=2X — X—=—m
7 100 35
Number of revolutions
_ 11000 x 3

88
= 4375

11. Circumference = 22

= 2nr =22
= 2x2r222
7
_22x7
= f = ox2
_ !
"2
=35cm
1
area of quadrant =an2
—Ex—x35x35
47T
= 09.625 cm?

12. Angle subtended in 60 minutes = 360°

360
.. Angle subtended in 10 minutes = 50 =6°

0
-_—— 2
Area 360 Tr

=00 2 16x16
360 7

= 134.095 cm?

13.

area of sector OAPB = 9 X 22 X (10)?
360 7
— @ Cm2
-7
1
area of sector AAOB = E x 10x10 =50

cm?2

area of minor segment

=22 50
7




206

_ 550- 350
- 7

= — cm?
=28.6 cm?
Area of major segment
= area of circle — area of minor segment

200
= n(10)2 - ==
n (10) -

= 22 100_@
7 7

2000 200

7 7
2000

= —— cm?

285.7 cm?

14. Area cleaned at each sweep of the blades
0

:_ 2
360

115 22
= 360 x7x25x25

=6.27 cm?
2X6.27

Total area cleaned

12.54 cm?

15. Area of each semi circle

1,22,
2 7

1,22,
2

=11x7

=77 cm?

Area of square = (14)2
= 196 cm?

area of shaded region

= area of square — 2x area of semi circle

= 196 - 2 (77)

= 196 - 154
= 42cm?
16.
7
= 1775 8.75cm
with of path =3.5cm
= R =875+35
=1225cm
area of path =t (R?2 — R?)
= % [ (12.25)2 - (8.75)2 ]
=22 [150.0625 - 76.5625 |
=231 cm?
Section C
17. Cost of fencing at the rate of = 24 per metre
~ 5280
= Perimeter of circular field x 24 = 5280
= Perimeter of circular field = 5280
=220 m
= 2nr =220
- 2 % % X r =220
B 220 x 7
= ' T 2x22
=35m
Area of field = nr?
= 22 X 35 x 35

7



= 3850 m?
= 0.05 x 3850
=" 1925

Cost of ploughing the field

18. Given:
PQ=24cm,PR=7cm

We know that any angle made by the diameter
QR in the semicircle is 90°.

/RPQ = 90°
In right angled ARPQ
RQ?2 = PQ2 + PR2

[By pythagoras theorem]
RQ2 = 242 + 72

RQ2 = 576 + 49

RQ? = 625

RQ = /625 cm

RQ=25cm
. : 25
radius of the circle (OQ) = Sem
Area of right A RPQ = % x Base x height
Area of right A RPQ = %X RP x PQ

AreaofrightARPQ=l><7><24:7><12
2 =84 cm2

Area of right A RPQ = 84 cm?

r2
Area of semicircle = T3
3)
_(22) \2
7 2
_ (22x25x25)
T (Tx2x2x2)
B 625 6875 ,
Sl =T oM

o 6875
Area of semicircle = 28

cm?2

Area of the shaded region = Area of semicircle
— Area of right A RPQ

— (@ 84) 2
=g ~ cm
_ (6875 - 2532)
- 28
, 4523
Area of the shaded region =g
=161.54 cm?
Hence, the area of the shaded region
=161.54 cm?
19.
B
A
r =57cm
Perimeter of sector of circle =27.2 cm
OA + OB + length of arc AB =272
5.7 + 5.7 + length of AB =272
length of AB = 27.2 —5.7 —57 =158 cm
= L 2nr =158
360
0 15.8
= — nr =—
360 2
=79cm
0
Area of sector OAB = —— nr?
360
= — arr
360
=79r
=79 (5.7)
=45.03 cm?




PAULS

20.

21.

22.

o)
BYA0S
D
A
F C

Radius of inner circle =7 cm
Radius of outer circle = 14 cm
Area of shaded region =

Area of sector OAFC - Area of sector

OBED

= 2 _ 2
360° xn (14) 360° X 1(7)
ix2x14x14—1x2—2x7x7
9 7 7

_ 616 B 154 462

9 9 9
EcmZ
9

Area of shaded region = Area of square
ABCD - Area of 4 quadrant — Area of circle
with diameter2 cm

Area of square =4x4=16cm?
A f t i 2
rea of sector 360 XTXTr
Area of 4 quadrant —4xﬂnx1xl
a 360
=3.14 cm?
Area of circle =gXrr=nxx1lxl
=3.14 cm?
.. Area of shaded region = 16 -6.28
= 9.72 cm?

Area of quadrant OAB = % 7 (21)2

= — 1w cm?2

23.

Area of quadrant ODC = % 7 (14)?

]ﬁ Cm2
4 T

Area of shaded region

441 196
4 4
245

4

245 22

“ 4 17
=1925 cm?

Angle subtended by minute hard
in 60 minutes = 360°

i ) 360°
in 1 minutes = ——
6
=6°
in 5minutes =5x6
= 30°

So, area swept by minutes hard

30
- 2
360 n (14)

in 5 minutes

T
E X 196

0
Length of arc APB = 360 X (2mtr)
40° 22
360° X2 X = x 21

- 10



=1x2x2x21
6 7

=22 cm

(ii) area of the sector formed by the arc

T

0
- 2
Area of sector OAPB 360 X tr

_ 60 22
_36OX - x21x21

=£x2x21x21
6 7

=%x22x3x21

=231 cm?
Section D
25 A|l0m B
60 m
D C

—106m—

(i) Distance around the track along its inner
edge = AB + CD + 2(semi-perimeter of
inner circles ends)

= 106 + 106 +2 {%xSO]

1320
7
1484 +1320
=
2804

7

= 400.57 cm

=212 +

(i) P Q
A B
D C

S R

Area of track
= area of rectangle PQRS
— area of rectangle ABCD
+ 2 [Area of semi-circle with radius 40 cm ]
[ area of semicircle with radius 30 cm ]

= (106 x 80) — (106 x 60)

n 2. T 2
+2 |:E (40) > (30) :|

8480 — 6360 + 7 (1600 — 900)

8480 - 6360 + 27—2 X 700

8480 — 6360 + 2200

4320 m?

26. O

ABCD is a square
AC and BD bisect each other and are equal
AO= .. OC =DO =BO
In AAOB,
AB2 = 0OA?+ 0OB?
(56)2 = OA2 + OA2 [..
3136 = 20A2

OA = OB]
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1568 = OA?
OA = /1568
=282 m

So, area of sector OAPB

- 90 x%x(28\/§)2

:lxgx784x2
4 7
= 1232 m2

Also, area of AOAB
1
= E x OA x OB
= % X 282 x 282
=784 m2

So, area of shaded part

=2 [1232-784]

=896 m?
Also, area of square lawn + area of flower
bets

=896 + 3136

= 4032 m2

27.  Area of square = 82
= 64 cm?
area of 1 quadrant
- 1 x (L4

1 1.2 22 14 14
T4 10 10
= 1.54 cm

Area of the shaded portion of the square

= Area of square — area of circle —
2 (area of a quadrant)

64 — 55.44 — 2 (1.54)

8.56 — 3.08
5.48 cm?

28.

29.

area of square OABC = (21)2

=411 cm?
C B
21 cm
o) 21 cm A

In AOAB, right angled at A
OB? = OA? + AB?

= (21)2 + (21)2

=441 + 441 = 882 cm?

. OB=212

So, area of quadrant OPBQ with OB as
radius

39600 X = x (214/2)2
-1 X % X441 x 2
=693 cm?
. area of shaded part
= area of quadrant OPBQ

— area of square OABC

=693 -441
=252 cm?
A B
P Q
3 T2 em 3 14 cm
cm cm
S <4 cm—> R




Area of square ABCD = (14)?

= 196 cm?
area of square PQRS = 42

=16 cm?

area of 4 semi-circles with radius 2 cm

1
:4(—] QXZXZ
2] 7

_]ﬁcmz
7

So, area of shaded part

=196 - (16 +1776]

:196—16—1776

- 180 170
-

1260 +176

- 7

1084

7

= 154.85 cm?

30. Areaofcircle =nrz
= (7)?
=491 cm?

_ 49x22
7
= 154 cm?

cm?2

Area of sector

60 22
—% 7X7X7

_ 154

"6

= E cm?
3

= 25.67 cm?

m2

31.

5

Area of AABC = 73 (14)2

3

——Xx 196
4

84.87 cm?

So, area of shaded part
= Area of circle + Area of triangle
— 2 Area of sector

154 + 84.87 — 2 (25.67)

154 + 84.87 - 51.34

187.53 cm?

AP 1BC, BQLAC and CRLAB

[ As tangent is perpendicular to radius
through point of contact.]

Area of AABC = g (side)?

- E (12)2

4

=/3 (36)

= 36/3 cm?
Also, area of AABC
= area of AAOC + area of ABOC

+ area of AAOB

363 =%(12)r+%(12)r%(12)r

36 /3

= 6r + 6r + 6r




36v3
18 -
r =23 cm
area of circle = wr2
22
=7 (2/3)2
22
=5 X 12
= 37.71 cm?

So, area of shaded part
= area of AABC
— area of circle
=36+/3 -37.71
=62.352-37.71
= 24.642 cm?

32.  Area of square OABC
=72
=49 cm?
Area of square OAPC

90 22
= 360 x7x7x7

—_ ]ﬁ CmZ
S 4
= 38.5cm?
So, area of shaded region
= 49 -385

=10.5cm?

Section A

: b
1. Ar f n=—— nr2
ea of sectio 360 T

2. Perimeter of circle = Perimeter of square

(radiusvr) (side™x)

212

3.

ar = 2x ()

area of circle 2

area of square  x2

2X

n_
B T
==
_TE4X2 1
o sz
_ 4
T n

4x7
:7:14211

0
- 2
Area of sector 360 nr

—/E xz—zxfﬁfxlo
380 T 7

52E 2
11 cm

100 cm

Circumference

Let radius of circle be r cm

Now, 2rnr = 100
. _ 100 _50
2t W
Diagonal of square = Diameter of circle =
2r = 100
T

Let the side of the square = a cm

Now, diagonal of square = v/a? + a2 = /2 a

1

:%:ﬁa
_ 4= 100
J2r

10042

a= ———
21

- 10
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27

cm

5. Area of circle =220

= nr? =220

= r = 2,—

= Diameter =2r

=2 [—— cm
T
A B
X
D X C
In AABC,
BD2 = BC2 + CD?
2
2 @ = 2X%2
T
4 [@j = 2x2
T
, _ 880
X " n(2)
_ 440
o

So, area of square = x2

440
L

440
=— X7
T

140 cm?

6. r =0.25m
Distance covered in one revolution

=2nr

=2X 22 x 0.25
7
So, number of revolutions

B 11x1000x 7
T 2x22x0.25

= 7000

R Q
0B+ P iC
Area of AABC = g (side)?
= E X 42 x 42
= 441 /3 cm?2

Also, AP 1L BC, BQ L 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

= le:lx42xr+%x42xr+%x

42 Xr
— 4413 =63 rcm?
_ 4413
= =
63
=743 cm
So, areaofcircle = rr2
= % X 73 x7+/3
=462 cm?
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8.

10.

Area of sector

5n

arc length  =5n cm

i 2nr =5
360

27
360 =5

ro =900

Also, area of sector = 20x

i nrz = 20n
360
o
360 B

ro2 = 7200

From (i) and (ii), we get

re 290~ 7200
I

900r = 7200

r =8cm

(ii)

According to question,
2 -l = Lo
4

1
mr2 —anz =

Section B
11.

N

14 cm

Area of rectangle =14 x7

= 98 m2

7 2
Areaof circle == (E)

_22 4o
7T 7
_
= 2 m
So, area of remaining portion

2

= Area of rectangle
— 2 (area of circle)

—982Z
B 2

= 98-77

= 21 cm?

12. R-r =7 ()

- 10



nR2 — nr2 = 286

22 286 x7
RZ — r2 - =
( ) 7 22

=01

= (R-nNR+r) =91
— 7(R+r) =91

= R+r =13 (i)
On solving (i) and (ii), we get
R-r=7
R+r =13
2r =20
r=10cm
R =13-r
=13-10
=3cm
So, sumofradii = R+r
=10+3
=13 cm
13.
D
28 cm
A 40 cm

. 1
Area of semi-circle = > Tr2

1
= =1 (14)?
;™ (14)
oL X 22 x 196
2 7
= 308 cm?
Area of rectangle ABCD
=AB x BC
=40 x 28

= 1120 cm?

14.

15.

16.

17.

So, area of remaining paper

=1120 - 308
=812 cm?

Perimeter of the top of the table

OA + OB + 210 (2r) 42
360 "

42 + 42 + 63n

84 + 631

84 + 198

84 + 198

282 cm

Circumference of circle = 2rr
22
44 =2X 7 Xr

_ 44x7
T 2x22

=7cm

So, area of quadrant = % nr2
_ 1 22

-~y = 2
4x7x7

= 38.5 cm?

Perimeter of the shaded region = Perimeter
of bigger semi-circle + 2 (Perimeter of
smaller semi-circle)

= 7D + 2(rd)

:gx14+2(¥x7j
7 7

=44 +2x22
=44 + 44
=88 cm

It is given that the area of trapezium ABCD is
24.5 cm?

And AD || BC
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18.

DAB = 90°
AD =10cm
BC =4cm

N[

As we know that area of trapezium = - +

(sum of parallel sides) x height

1
= 245 = (AD + BC) xAB
— 245x 2 = (10 + 4) X AB

=49 = 14 xAB

49
AB ==
= 14

= AB=35cm
Now,

Area of quadrant

=—7r?

4
1
= TAB?

1 22
—4x - Xx35x35

:%x11x0.5x3.5

=9.625

Area of quadrant = 9.625 cm?
Now,

Area of shaded region = area of trapezium —
area of quadrant

=245-9.625
=14.875

Hence, the area of shaded region is 14.875
cm?

Area of quadrant OACB
22
=2 X - XTx7
= 38.5cm?

19.

20.

area of AAOD =% X7 x4
=14 cm2
area of shaded part = 38.5 - 14
=245cm?

Length of arc = 8.8 cm

2n X rx 30 +360 = 8.8
=2Xx22+7xrx1+12=838
r=88x7x12+2x22
r=7392+4

r=16.8cm

So required length of pendulum is 16.8 cm

=16.23 cm

Cost of fencing 1 metre

Circular field = ~ 12

Total cost of fencing a circular field =~ 2640
Circumference of circular field

2640
12
=220m

= 2nr =220

22

2X==xr =220
7

B 220x7
T o2x22
=35m

Area of circular field = % (35)?
= 3850 m2
. cost of ploughing the field

3850 x 2

"~ 7700



Section C

21. AreaoflandSz(le10—2x%x3.14x5
X 5)

[Area of semi circle = % 7r?]
= (100 — 3.14 X 25)
= (100 - 78.5)
=21.5cm?
So,
Even the Area of 2 and 4 is equal to 21.5cm?
So,

Area of shaded region = Area of ABCD — Area
of(1L+2+3+4)

= 100 — (215 + 21.5)
= 100 - 43

Area of shaded region = 57cm?

22. In AQPR,
ZQPR =90° (Angle in a semi circle is
aright angle.)

QR2 =PQ?+ PR2 (Pythagoras theorem)
= (12)2 + 52
=144 + 25
=169

= QR =13cm

area of semi-circle with QR as diameter

_1 22 (13)
2 7 2

_%2— 169
EVRRa™
_189
28 °
area of AQPR —%XPRXPQ

23.

1
—2x5x12

=30 cm?

*. area of shaded part

_1859- 840
B 28
1019

= E C

= 36.4 cm?

Given:OP =0Q =10cm

It is known that tangents drawn from an
external point to a circle are equal in length.

So,

OP=0Q =10cm

Therefore, AABC is an equilateral triangle.
= ZPOQ = 60°

Now

Area of part Il = Area of the sector —Area of
the equilateral triangle POQ

/PO
= anrz—gx(m)2

3600
60°
= 3500 X (10 - ﬁ x (10) 2
6 4

Area of the semicircle on diameter PQ =
Area of part Il + Area of part IlI

n(E)r=2n




24.

25.

pARS

.. Area of the shaded region (part IlI)

_25 \E]

W
S 2 O06 4

25 100
:EE—TR+25\/§

:25\5-%‘%
:25(\/?-8

Hence proved.

Area of sector (with radius 14 cm)

—ﬂxgx 14 x 14
360 7

area of sector (with radius 28 cm)

:ﬂxgx 28 x 28
360 7

11
57 (784 - 196)
11
= 57 (688)
=308 cm?
Let AO = OB = x

AB = 2x

Perimeter of semi-circle (with AO as diameter)

21 « 9 x 22 x
2 72
7
Perimeter of semi-circle (with AB as diameter)
1 22
=5 X 2 X - X
7
Given : Perimeter of figure =40 cm
13+ 22x + OB =40 cm
7007 -
33 + X =40
7

= - =
= X =7cm

Area of semi-circle (with AO as diameter)

_1 22(1)
27712
11 49
7 4
= — cm?

Area of semi-circle (with AB as diameter)

1 22
—2x7x7x7

=77 cm?
So, area of shaded region

.
4

77 +308
4

308

= T cm2

96.25 cm?

26.

As all the vertices of a rhombus lie on a circle
it must be a square
= both the diagonals must be equal

area of circle = 1256 cm?

3.14 12 = 1256
1256
= r =314



=400
= r =20cm
= Diameter of circle =2r
=40 cm
Diameter must be same as diagonal of the
square
— Diagonal of square =40 cm
So, area of rhombus
= % X 40 x 40
=800 cm?

27.  Radius of long hand = 60 cm
Distance travelled by long hand in 1 round
=27 (6)
=12n
Number of rounds made by long hand
In 24 hours =24

So, Total distance travelled by long hand in
24 hours =24x12xn

=288n
Radius of short hand =4 cm
Distance travelled by short hand in 1 round
=2n (4)
=8n
Number of rounds made by short hand
In 24 hours =2

So, Total distance travelled by short hand in

24 hours =8nx2
=167

So, Sum of distances = 228w + 167w
= 304n
=304 x 3.14

28.

29.

=954.56 cm
Area of trapozium

1 . .
=5 (Sum of parallel sides) x Distance
between the parallel sides

:% (AB + DC) x 14

1
=5 (18+32)x 14

= 350 cm?2

1
area of a quadrant = 2" (7)?

1 22
—4x7x49

—]ﬁcmz
!

So, area of shaded region
= area of trapezium
— 4 (area of a quadrant)

—350 4 |22
B 4

=350 - 154

=196 cm?2

Draw OPLAB

In AOPA and AOPB

OA = OB (radii of same circle)
OP =OP (common)

Z0OPA = #OPB =90° (By construction)

- AOPA = AOPB (RHS)
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— AP=BP (CPCT)

= AB=2AP
= AP= E) =5cm
2
In AOPA,
OA2 = OP2 + AP2
(5J2)2 =0P2+ 52
50-25 = QP2
25 = OP2
. OA? =5cm
1
So, area of AOAB = EAB x OP
1
=5 10 x5
=25 cm?
In AAOP,
tan 6 = E
)
_9
"5
=1
= 0 = 45°
So, ZAOB = 2 (45°)
=90°

*. area of sector AOBC
90 22
= 360 X - X 25x 2

= ——cm?
7

So, area of shaded part

= area of sectior AOBC

— area of AAOB
- E 25
7

_275-175
7

_@sz
7

30. D C

L))

Area of square ABCD =72
=49 cm?
Area of quadrant ABPD

90

360 ™ (7)?

7 @
_49 22
4 7
= 7—27 cm?
=38.5cm?
So, area of part Il
=49 -385
=10.5 cm?
Similarly, area of part| =10.5cm?
Area of the shaded region
= area of square ABCD
—area of 1 —area of 11
=49 -105-10.5
=49-21

=28 cm?



Section D

31.

Area of AABC = ? (side)?

1732
= —— (8)2
. ®
= 27.712 cm?2
area of sector 1

&0 X 3.142 x 42
360

- %0 x 3.142 x 16
360

=8.38 cm?

So, area of shaded part
= Area of AABC

— 3 (area of sector 1)

27.712 — 3 (8.38)

27.712 - 25.14

2.572 cm?

32.

14 cm

28 cm
Area of ractangle piece =28 x 14

=392 cm?

1 22
area of part 1 =§X7X72

=77 cm?2

area of part Il = % X % X (14)2

308 cm?2

So, area of shaded region

area of rectangular piece — area of part
| +areaofpartll

392 - 77 + 308 =623 cm?

33.

—20Mm ———;

6m

Area of the grassy lawn in which the calf
can graze initially
90 22
= — X —
360 7
= 28.286 m?

X 6X6

area of gassy lawn in which the calf can
graze if the length of rope is increased
by 5.5 m

90 22
= 360 X - X 11.5x 115

103.911 m2

Increase in the area of the grassy lawn in
which the calf can graze

=109.911 - 28.286
= 75.625 cm?

34.  Area of square = (28)2
=784 cm?
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area of part of circle inside square
= area of sector

90 22
= 360 X - X 14 x 14

= 154 cm?2
area of circle with center O
= Q X 14 x 14
-
=616 cm?2

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?

35.  Area of trapezium

1
=+ (AD + BC) AB

1
= 245 = E (10 +4) AB
245x%2
= 14 = AB
= 3.93cm = AB

area of quadrant ABE

1 22
= 4x - X 3.93 x 3.93

= 112.135 cm?

So, area of shaded region

area of trapezium

area of quadrant ABC

245 —-12.135

12.365 cm?

36.

To find : area of shaded region
area of part 1

T 360 7

= ﬁ a2 cm2
area of square ABCD
(with side a +a = 2acm)
= (2a)?
= 4a2 cm?
So, area of shaded region

= area of square

37.

D X C
Circumference of circle = 650 m

= 2mr =650

N 2x§r = 650
650 x 7

= ' T 2x22



2975 i) Let O is the centre of the central part and

= o m O is also the centre of the square.
Diameter = 2 (radius) Diagonal of square AC= \/2a
_ 2 OA=0C = %AC (diagonals of a square are
22 : .
In ABCD, equal in length and bisect each other)
BC2 + CD? = BD? OA = Ea =ﬁ;‘ 22 1142
2075 AE = BF = OA - OF = 114/2 - 5,55 = 11 x
X2 + X2 = [T] 141 -555=1551-555=9.96 cm
) [V2 =1.41]
2275
2%2 = T 1., . :
11 EF = 2 (circumference of the circle)
2 r 22
S _1(2215 -Lom="=-1 % xss5-8720m
21 11 4 2 2 7
=22 +9.96 +8.72 + 9.96 = 50.64 cm
2
_1 2275 2 Hence, the circumference of the central part
2| 11 = 34.88 cm and the Perimeter of part ABEF
= 50.64 cm.
= 21386.88 m?
39. Length of a rectangle (AB) = DC =20 cm
38. GIVEN: Breadth of a rectangle( BC) = AD=15 cm
Side of a square (AB)= 22 cm AE =9cm. ED =12 cm

Lets the radius of the central part be r cm Area of rectangle = length x breadth

1 =20 x 15 = 300 cm?
Area of the central part = c x area of the

Diameter of Semicircle = Breadth of a

square
rectangle = 15 cm
nr? = X (22 x 22) |  diameter 15
5 Radius of Semicircle = ———=—
22 2 (22 x 22) 2 2
£ 2=
7 S Area of semicircle = % nr2
,_(22x7) 154 ,
r2 = 75 = 5 — l X(314) [EJ
r2 =308 2 2
(1.57 x 225)
r =+/30.8 =5.549 = 5.55 cm - 4
i) Circumference of the central part = 2xnr = 353'25 =88.31 cm?

22
=2 (7) X 5.55 = 34.88 cm Area of right angled A = % x Base x height
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40.

Area of right angled AAED = % x AE x ED

:%x9x12 =9 x6=54cm?

Area of shaded region = Area of rectangle
— Area of right angled AAED + Area of
semicircle

Area of shaded region =300 — 54 + 88.31
=246 + 88.31
=334.31 cm?

Hence, the Area of shaded region is
334.31 cm?
Area of semicircle (with diameter CD)

1 22

= — —_— 2
2x7x7

=77 cm?
area of rectangle ABCD

=AB x BC

=14x7
=98 cm?

area of semi-circle (with diameter BC)

xgx
7
22
X

X7
= 19.25 cm?

1 7Y
) 2
1 49
T2 4

Similarly, area of semicircle (with
diameterAD)

= Area of rectangle ABCD
— area of semicircle (with diameter CD)
+ area of semicircle (with diameter BC)

+ area of semicircle (with diameter AD)
=08 -77+19.25 +19.25
=59.5cm?



13 Surface Areas & Volumes

1
MULTIPLE CHOICE QUESTIONS (18)? (32) =3 x (r)? x 24
1. a) Volume of piece of iron = (49 x 33 x 24) cm? (r)? a 324><,32/4 x,a(
—_ 4 3 2 /2{/3/
Volume of sphere =3 nr (r,)? = (18 x 2)2
ATQ; r, =36 cm
Volume of iron = Volume of sphere
4 4.a) C.S.A. of cylinder = 264 m?
- 3
49x33x24 = 3 ™ Volume of cylinder =924 m?
4
49x33x24 =2 x % x 7r C.S.A of cylinder 264
- ~ 924
. ) 49%33° x 2453 % 3% 7 Volume of cylinder
) 4x22 2/ 1 K _ 264
N 2 A 924
e = 9261 2 _ 24
r 924
r = 39261 2x924
r =
r =21lcm 264
r =7cm ()
2. a) ATQ; We know:
Volume of cone =Volume of cylinder C.S.A of cylinder = 264 cm2
1 = 2
g/{%h :/{}/‘(hz 2 rh 264 cm
2 - 2 x 22 7xh =264
3 1 ) 7
26 I 24
! h = h = X/ =6m
31 - 2x 28 x 7
h, =15cm Por 2x7
Radio of Diameter to height = N ="
3. a) ATQ, 7
Volume of cylinder =Volume of cone -3
/{rlz h = l/{r; h, 5.a) In the right circle cone, the cross section
3 made by a plane parallel to its base is a circle.

ADDITIONAL \JATHEMATICS - 10




Section A

1.  ATQ

Radius of cylinder

= Radius of sphere

Diameter of sphere = 2nr

2. Surface area of cube

=2r

= 6a?

Surface area of sphere = 4nr2

AT Q;

Surface area of cube = Surface area of sphere

4% (105)°

= (32) x 3 = 126. cones

Let the radius of the cone =R
and Height of a cone = r [Given]
Volume of cone =1 + 3r*h
Now,

Volume of sphere =Volume of cone
4 , 1
=) — 3= =
Jgm=3h
=) 4r2=r2(r)
=)r=2

Thus, the radius of the base of cone = 2r

= h
6a? Amre Volume of frustum = (%j x (R + 12 + Rr)
3a2 = 2nr? [R=812=4m:; r=412=2m]
2
r _3 1(6)
a o :Tx((4)2+(2)2+4><2)
T J3 =21 (28)
a J2n 22
=56 x —
4 7
Volume of sphere 3 ™" =8x22
~ Volume of cube a3 = 176 m?
_4 - (r_zj Total surface area of canvas
3 \a
, = Sum of curved surface area of and curved
4 n( J3 j surface area of cylinder
3 Wa2in C.S.Aofcone  =nrl
2
_& ( 33 ] = (n) (105) (40)
T3 22w
V2 = 42001 m?
Volume of sphere
P = V6 C.S.A of cylinder = 2nrh
Volume of cube NE
=(2) (m) (105) (4)
3. Volume of sphere = n xVolume of cones
=840 © m?

A Lo
g’ =nxg freh Total surface area of canvas = 4200m + 840n

4 % (105)2  =nx(3.5)2(3) =5040

226




=5040 nt
22
= 5040 x Z
=720 x 22
= 15840 m?
7. Surface area of Hemisphere = Surface area of
cone
3nrz =nxrl + nr?
20 = #F|

2r =Jrr+h* [lI=+4Jrr+h?]

Squaring b/s :-

4r2 =r2+h?
3r2 =h?
r -1
V3
8. Volume of hemisphere

= Surface area of hemisphere

2
Zyy = 37 f
% r =3
r _9
S 2
2r =9cm
Diameter of hemisphere =9 cm-
Section B
9. Width of canal =30 m
Depth of canal =12m

Flow velocity =10 km/hr =10,000 m/hr

Standing water required =8 cm =0.8 m
Time =30 minutes = % hr =0.5 hr.

Area irrigated by 0.08 m

10.

=12 x 30 x 10,000 x 0.5

= 1,800,000

_ 1,800,000
- 008
A =22,500,000 m?

A % 0.08

=N
T H
Given,
) 19
- =~ m3
Volume of air 41 1 m
2r =H ()

Total height of the building

= Height of cylinder
Total height of the building

= Height of hemisphere

H =h+r (ii)

From (i) and (ii) :
2r =h+r
h =r
Volume of building =Volume of cylinder

+Volume of hemisphere

880 2
o1 :nr2h+§nr3
2

=nr2[h+_r
g
=nr2[—r
w2 r]

2 ]

21 3

. _ BB0xAx7 _
32t x5 x22
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11.

12.

13.

h =2m

H =h+r

H =2+2

H =4m

Let radius cone vy =r
So, radius of cone  x =3r

Let volume ofcone y =V
So,volume of cone x =2V
Let height of cone x be h, &
height of cone y be h,

Volume of cone x
Volume of cone y

2 ayam,)
2y h,

[(e]

y h,
h, _2
h, "9
[ x b =X
b xh =y
h x| =z
(Ixb)yx(bxh)yx((hxl) =xyz
(I'b h)2 =Xyz
lbh =\ XyzZ
Volume of cuboid =/XyZ
Total area without dimples = nrz x n

22
== (0.2)2 x 150
= 18.857 cm?
Total area of without dimples = 4rxr?

2
:4x2—2x[ﬂj
7 2

=52.83 cm?

A

14.

15.

16.

Area where there are no dimples

= (52.83 — 18.857) cm?

=33.714 cm?

Surface area exposed to surroundings
= (33.973 + 37.714) cm?

=71.687 cm?

Volume of resulting spheres

=Volume of three spheres

4

4 4 4
—Ttr ——Tcr +—1tr3+—nr3

3 3

%nﬁ %n(r3+r3+r3)

= (63 + 8% + 109)

r3 = (216 + 512 + 1000)
r3 =1728
r =12 cm

Let the height of platform be 'h" metres.
Volume of mud dug out from the well

=Volume of platform

770 =22 x14 xh
h _ 170
T 22x14
h =25m
2nR =18 cm
2><272><R =18 cm
18 x 7
R T 2x22
R :gcm
T
2nr =6
_6
r T 27

- 10



17.

18.

r =—
T

Given; | =4cm
Curved surface area of frustum

=g(R+rn)l

(220

(2o
= 48 cm?
Given,

Area of valley = 97280 km?
Rainfall =10 cm =0.00010 km
Volume of rainwater

= Area of valley x Rainfall

= 97280 x 0.00010 km?3

=0.97280 km3

\Volumeinlday = 0. 9174280

=|lxbxh

=0.7 km3

Volume of a river

75 y 3
1000 1000
=0.2412 km?

= (1072 x ) km@

Volume of 3 rivers =3 x0.2412

=0.7236 km?

h of cone =12 cm(Given)

r of cone =4.5cm

slant height (I) = vh2 + r2
= (127 + (457

= /144 + 2025

= /164.25

|=12.81cm

:::::::

Section C

19.

20.

21.

Capacity of drinking glass

w |~

th(r2+r2+rr)

Wl Wk

n(14) (22+ 12+ 2 x 1)

22
< 22
7

x 14 (7)

=102.6 cm?

w
w | o
o

o
o
3

=3cm

Radius of sphere =

N
o N
3

=1lcm

Radius of wire =

Volume of sphere =Volume of cylinder
(wire)

% Areh = #r’h
@ =ap
4x9 =h
h =36cm
length of wire =36 cm
Height of cone =9cm
Radius of cone = 2?4 =12cm
Volume of cone = % nreh
1
=37 (12)2 (9)
=432 n cm?3
Height of cylinder =110 cm
Radius of cylinder =12 cm

Volume of cylinder = nr2h
=7 (12)2 (110)
= 15840  cm3
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22.

23.

Volume of irom pole= 432 n + 15840 &
=16272 &t
=51140.5 cm3

Mass of pole

= 409124 g

B D C
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 & AAEF

r h | )
R H L )
C.S.A. of smaller cone = rrl
C.S.A. of larger cone = nRL
8
RL — mrl =9
1
3 nRL = nrl
L R .
r r
H H .
h < =9 (From (i)
H
h =3
H-h 3h-h
= =2
Required ratio =h:(H-h)
=1:2

Volume of sphere = Volume of cylinder

4
EVALE

= ®r*h (rs=4.2cm)
(rc =6.cm)

24.

25.

% (4.2)3 =(6)2h
4 4.2 "
37 (67
2.744 cm =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

ﬁrzcyh = %}I’rzch + % ;I’rhSJ x N

(6)2 x 15 :(lx(3)2x12+§(3)3jxn

3
540 =(36+18) xn
540 _
54 =
n =10 cones.

Diameter of copper wire =3 mm or 0.3 cm

Number of rounds of copper wire around
cylinder
_ Height of cylinder 12

~ Diameter of wire 03 _ 40 rounds

Wire required in round
= 2nr (Circumference of base cylinder)
=2xmx5

=10n
Length required in 40 rounds

=40x10m =400 rt

22
400 x .
8800 =1257.14 cm

- 10



Radius of wire = ? =0.15cm
Volume of wire
= Area of wire x lenght of wire

=mrz x 1257.14

22
=7 x (0.15)? x 1257.14

= 88.898 cm?3
Mass of wire = Density x Volume
= 8.88 x 88.898
Mass of wire =789.41 g.
26. Radius of hemisphere = 154 =7cm
Curved surface area of hemisphere
=2 n6?
=2x 272 x (7)2
= 308 cm?
Height of cylinder = Total height
— Height of hemisphere
=13-7 =6Cm
Curved surface area of cylinder
=2 nrh
2276
= 264 cm?
Inner surface area of the
= C SA of cylinder
C S A of hemisphere
=264 + 308
=572 cm?
Section D
27.  For the given statement first draw a diagram,

In this diagram, we can observe that

::::::

28.

Height (h,) of each conical part =2 cm

Height (h,) of cylindrical part 12 — 2 - 2
=8cm

Radius (r) of cylindrical part = Radius of

: _3
conical part = ) cm

Volume of air present in the model =Volume
of cylinder + 2 xVolume of cone

=7r’h, + 2 X reh,

= (%j2x8+2x%n(%j2(2)

_,9.0.,2_ 9
—nx4x8+3nx4x2

=18n + 3n=21r

:21x272:66cm2

Total Volume of gulab-jamun

=Volume of cylinder +Volume of 2
hemispheres

Volume of cylinder = nr 2h_

r, = Radius of cylinder = 28 =1.4cm

h, = Height of cylinder =5 -2 x (1.4)
=5-2.8
=2.2cm

. 22
Volume of cylinder = = X (1.4)2x (2.2)
=13.55cm?

Volume of 2 hemispheres
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29.

2
:2)( Enr@hj

X

2
=2x - xmx(1.4)3
3
:%x2x§x(l.4)3
=11.50 cm?

Volume of gulab-jamun = (11.50 + 13.55)
cm?

=25.05cm?3

Volume of sugar syrup in 1 gulabjamun

~ 30
~ 100

=7.51cm?3

x 25.05

Volume of sugar syrup for 45 gulabjamuns
=45x7.51 =337.95
= 338 (approx)

Radius of cylindrical tank = 150 =5m

=500 cm

Height of cylindrical tank = 200 cm (2 m)

Volume of cylindrical tank = nrzh

= 1 (500)2 (200)

Volume of cylindrical tank
Volume of water flowing in |hr

Timetaken=

| (5000 200)
Time taken =7477350000 x 7 x 10

500 x 500 x 200

~ 10 x 300000 x 10
50 5

“30 3"

:%xﬁo

Time taken = 100 minutes

30.

20

Let, OCD be the metallic cone and ABDC
be the required frustum.

Since, frustum is drawn into wire of volume
of frustum ABCD = Volume of cylindrical
cone

OQ = QP = 10 cm

ZQOB = 30°
Height of frustum = h = QP = 10 cm
_ PD _ QB
tan 6 = or tan 6 = OB
VU S AU S
tan =73 - 20 tan '\/5'10
r. = 20 cm r,= 0 cm
1 \/? 2 _h\/?
T
.. Volume of frustum = 3 (re, +r,+rr)
_mx 10 ((&%(ﬂ] +£X1_0j
-3 W3 3 3 73
_ 10n (900 , 100 2ooJ
3 3 3 3
_ 10r (700) _7000m
-3 (3) 3
Gi gi 1
iven diameter = 17 cm
Volume of wire = volume of frustum
70007
2h =
ntréh 3
h = —7000 1 ] =7964.4
=3 X 1 = 4m
24
S h=7964.4m



31.

32.

Amount of water required to fill the conical
vessel

= volume of conical vessel
1 )
=3 7(20)? x 24 = 32007 cu.cm ...(i)

Amount of water that flows out of cylindrical
pipe in 1 minute

5 2
=nx(—j x 10 x 100
20

= 62.5m cu.cm ...(ii)

From (i) and (ii)

. . . _ 32007
Time required to fill the vessel = 625
= 51.2 minutes.

Volume of water left = Volume of cylinder

- (Volume of cone +Volume of hemisphere)

Volume of cylinder = 7r ’h,
r, =5cm
h, =10.5cm
Volume of cylinder =7 (5)? (10.5)
=262.5 t cms

1
Volume of cone =3 (3.5)2 (4)

=16.33 n cm3
, _2
Volume of hemisphere = 3 ™,
rs =3.5¢cm

h

2
Volume of hemisphere = 3T (3.5)3

= 28.58 m cm3

=262.5 1
— (16.33 7 28.58 )

Volume of water left

= 1 (217.59) cm3

= 272 x 217.59 cm3

= 683.854 cm?

:::::::

33.

4.3
Radius of cylinder = - = 2.15m

Height of cylinder =3.8 m
C.S.A of cylinder =2 nirh

:2x272><2.15><3.8

_ 35948
= —7 m

=51.3543 m2
As vertical angle of cone is a right angle.

Let ABC be a triangle

| = AB = AC
2+ 2 = BC2
212 =4 .3
2 =9.245
I =3.04m
We know,
|2 =r2+h2
(3.04) = (2.15)2 + h2
9.2416 = 4.6225 + h?
h? =90.2416 - 4.6225
h = /46191
h =2.149m
C.S.A. of cone = nrl
:272><2.15><3.04
=20.5417 m?

T.S.A.of building = C.S.A. of cylinder

+ C.S.A. of cone
=51.3543 + 20.5417
=71.896 m?
Volume of building =Volume of cone

+Volume of cylinder




-

Volume of cone = — zwtr2h

w

1 22
Ex—x(Z 15)2 x 2.15

=10 .4116 m3
Volume of cylinder = ntr2h

22
=T x (2157 x 3.8

= 55.2059 m3
Total Volume of building

=10.4116 + 55.2059
= 65.6175 m?

34. Hypotenuse = sum of square of sides by
Pythagoras theorem
. Hypotenuse = /152 + 20? = 25 cm

By Pythagoras theorem,

AE? + BE? = 152 ()
CE? + BE2 = 202 (i)
AE + CE = 25 ..(iii)

Equation (i) — (ii),

AE? - CE? = -175 (i)
Solving (iii) — (iv),

AE =9 cm, CE = 16 cm, BE? = 1442 cm

.. Volume of total solid = Volume of cone
formed by ABED + Volume of cone
formed by CBED

:%anEZXAE+%anE2xCE
:%nBEZX(AE+CE)
:%nx144x25:3768 units®

Volume of double cone formed is 3768 cm?

Surface area of double cone = Curved

234

surface area of ABED + Curved surface area
of CBED

=nXBEXBA + nxBEXxBC
= 1t x BE X (BA + BC)

= 3.14 x /144 x (15 + 20)

= 1318.8 cm?

Surface area of required double cone is
1318.8 cm?,

Section A

1.

Volume of cone are in the ratio 1 :4
diameters are in the ratio 4 : 5

So, radius are also in the ratio 4 : 5.

Volume of cone 1 1
Volume ofcone2 4
LA, .
L,
HRI
r,) “h, "4
4Y N _1
5) " h, 4
16 h, 1
O | - =
25 h, 4
h, _25
h, - 64
4mr? =616
4 x % x 2 =616
616 x 7
r2 =
22 x 4
4312
r2 -
88
r2 =49
r2 =7cm



Radius of hemisphere = Radius of cone = r

Also, Height of cone = Radius of Hemisphere = r

| (Slant height) =vh? + r2=r2+ r2 =2r

Curved surface area of hemisphere  2xr
Curved surface area of cone  _ mrl

_ 2nr?

T oar2r

:2:\/5
=J2:1

Since the radius of the cylinder is same
as the radius of the circular plate.

So, the radius of the base of the cylinder
=7cm

Height of the cylinder is same as the
thickness of 50 circular plates.

Thickness of 1 plate = % cm

Then, thickness of 50 plates =50 x %
=25cm
Height of the cylinder = 25 cm

Total surface area of cylinder = 2xnr (r + h)

22
:2x7x7(7+25)

=44 x 32

Total surface area of the cylinder = 1408 sq
cm

Volume of the cylinder = rtr2h

=272x7x7x25

= 3850 cu cm

Volume of the cylinder is 3850 cu cm.

Volume of water = Volume of conical flask

1
3

ntr2h

::::::::

As the water is poured into the cylindrical flask,

So,Volume of cylinder = Volume of water

A (mr)*H :%jc’rzh

h

H o 3w

Height of cylinder (h) =12 cm

Radius of cylinder (r) = 1?2 =6cm
ATQ,
Surface area of sphere = C. S.A. of cylinder

4 7r? =2xrh

2r? =(12) (6)
r? = (6) (6)
r =6cm

S

Volume of cylinder = ntr*h
r=1cm

h=5

V= n(5)(1)?

V = 5necm?

Volume of sphere,atr =1 cm
= % nrd

Volume of spher = % ncm3

In the hemisphere,

Height of hemisphere = Radius of
hemisphere

h=r
For the volume of cone,
Radius of cone = Radius of hemisphere

R=r

1
Volume of cone = 5 nR2h




1
=3 nr2h [R=r]
1
=3 nrs [h=r]
9. TSA = 462 cm?
TSA hemisphere =3 nr?
462 =3x 2 p
7
-
2r
A7
A6Z X 7 2
223
2
1 1
49 =r2
r =449 =7cm
Volume of hemisphere = % nrs
2 22
=37 X XTXT
_2X22XT X7
- 3
_ 2156
3
= 718.666 cm?

10.  Slant height (I) =5cm

R=r-r, =4.cm
|2 = R2 + h2
52 = R? + h2
h2 =42 + h?
h? = 52— 42
h? =25-16
h2 =9
h =3cm

236

Section B
11 4 cm
4 cm

4 cm 4 cm

The figure obtained on joining of two cubes
of side 4 cm is cuboid of length 8 cm, breadth
4 cm and height 4 cm.

So we know that the surface area of cuboid
= 2(Ib + bh + Ih)

Where | =8 cm,b=4cm,h=4cm
=2Xx[(8x4)+ (4x4)+(4x8)]
=2x[32+16 + 32]
=2 x [80]
= 160 cm?

12.

15|cm

20 cnr -|-

21cm

20 cm
Slant height of cone = /12 + h?
| = /(20" + (157
| = /400 + 225
I =625

=25cm

Total surface area of toy

= Curved surface area of cone
+ Curved surface area of
cylinder

+ Area of bottom part of
cylinder



13.

14.

=nrl + 2 nrh, + mr?
=n[rl+2nrh +r2]

=1 [(20) (25) + (2) (20) (21) + (20)?]
=7 [ 500 + 840 + 400 ]

= 272 x 1740
= 22 x 248.57

= 5468.54 cm?

Let the original height of cylinder = 10 cm
base radius of cylinder = 3.5 cm

so base radius of hemisphere = 3.5 cm (same
as that of cylinder)

The total surface area would be the sum
of curved surface area of cylinder and the
surface areas of 2 hemispheres.

Surface area of cylinder = 2rrh
Surface area of one hemisphere = 2xtr?
TSA = 2rrh + 2(2 27r?)

TSA = 2nrh + 4nr?

TSA =2nr(h + 2r)

TSA:2x272x3.5(10+2x3.5)

=22x(10+7)
TSA = 374 cm?
Height = 18

Radius =R =18cmand r =12 cm

| =JR-12+1

| =4J(18-12)*+82

+

| =462
I
I

82

100

10 cm

Total surface area=n (R +r) | + n (R? + r?)

::::::

15.

16.

=n[(R+r1)|+(R2+r?)]
=n [ (18 + 12) (10) + (182 + 122) ]
= n [ 300 + 468 ]

22
=m[768]= 7 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 + nr2 + (nr h)

Radius of cylinder (r) =6cm
Height of cylinder (h) =20cm
Radius of cone (r ) =6cm

Slant height of cone (I) =+r2+h

| =10 cm

Total surface area of remaining solid

:2x¥x6x20+2—72x62+(272x6x10j
22

=—[240+36+60]

7

:272><336

= 1056 cm?

Water is flowing at 7 m/s
Radius of pipe (r) =1lcm =0.01m

Radius of tank (R) =40cm=0.4m

Time = % hr = 30 min = 1800 seconds
We know,

Volume of cylindrical tank

= Area of cross section

x speed of flowing water

x time
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17.

18.

#r’h = %R? x Rate of flowing water x time

(0.4)2h = (0.01)2 x 7 x 1800
0.16h =1.26
A _ 126
0.16
h =7.875m

Let Radius of tank be 'r'
So, Height of tank = 6r
Volume of cylindrical tank = xtr2h

= % X % x 6r
The cost of painting is given as 237.60
So,
Volume of tank x 0.6 = 237. 60

237.60
Volume of tank =" 06
= 396 cm?2
Radius of well (r) =5m
Depth of well =14 m
Volume of Earth taken out
= 272 x 52 x 14
=1100 m3

As the Earth is spread around the
embankment ;

Inner radius (r,) =5m
Outer radius (r,) =5+5m=10m
Height =h

Volume of Earth taken out = (r,>=r?) h

= 1100 = % (102 - 52) h
1100 x 7 .

22 x (75) -

h =4.67m

. 6
19. Radius of sphere (r) = o= 3cm
Radius of cylindrical vessel (R) = 1?2 =6cm
Let water be raised by height 'h’
ATOQ,
Volume of water raised =Volume of sphere
ARN =
R2h = % r
4
36 x h =3 % (3)3
4 x27 108
" = 36x3 108 LCM
20. 18 cm 3cm
Volume of liquid in hemispherical bowl = 2
7 (18)° cm?® 3
Volume of liquid filled in one cylindrical
bottle = n(3)? (6) cm?
Number of bottles required to empty the
bowl
2 118y
=3 e =72
- w36
Section C
21. Let the radius of base of cylinder be 'r'

ATOQ,

Volume of cylinder =Volume of two cones

1 1
nr2h = 3T 6.2h + 3 nr,2h
1
r2 =3 r2+ 3 r,2

- 10



22.

23.

242
rl +r2
3
2412
rl +r2
3

r =

r =

1
Volume of bucket = 3 nh (R? + r2 + Rr)

1
5390 =5 7 (15) (196 + 12 + 14r)
22
5390x3 =7 x15 (196 + 12 + 14)
5390 x 3 x 7 106412+ 14
22x15 r r
343 =196 + 2 + 14r

r2+ 14r+196-343 =0

r2 + 14r — 147 =0
r—7r+2lr-147 =0
rr=7)+21(r-7) =0

r=-2lorr =7

As Radius can't be negative,So r =7 cm
Given: Radius of lower circular end = r = 12
cm

Radius of upper circular end =R =18 cm
Height of frustum =h =8 cm

Formula; Total surface area of frustum = nr2
+ nR2 + (R + r)l cm?

Where | = slant height
For slant height we have 1 = v/ (R —r)? + h?

cm
- 1=(18-12)* + 82 =+/36 + 64 =10cm
. 1=10cm

.. Total surface area of frustum = nt x 122 +
X 182+ 7 x (18 + 12) x 10 cm?

= 3.14 x (144 + 324 + 300) cm?
=3.14 x 768 cm?

:::::::

24.

25.

= 241152 cm?

.. Total surface area of frustum = 2411.52
cm?

Volume of water in tank = x b x h

21
100

=50 x 44 x
=462 m3

For cylindrical pipe,

r:%:7cmzo.07cm

Water is flowing at the rate of 15 km/hour.

Volume of cylindrical pipe = nr2h

462 = 272 x (0.07)2 x h
462 x 7 _h
22 x (0.07)? B
30000
ime = 15000 2 hours

Surface area of sphere = 4 nr2

1386 =4 mr?
1386 x 7
- - r2
4 x 22
r2 =110.25
r =10 .5¢cm
4
Volume of sphere = 3 mre
:%x 272 x (10.5)3
=ix2—2x10.5x10.5><10.5
3 7
= 4851 cm3

ATQ.,

Volume of sphere =Volume of wire
(cylinder)
4851 = nrzh

4851 :272><r2x31.5><100




26.

27.

240

[ length of wire =31.5m ]

4851 x7 2
22 x315x 100
r2 =0.49
r =0.7cm

Diameter of wire =0.7 x 2

=1.4cm

Sum of radius and height of cylinder
=(r+h)
=37cm

Total surface area of cylinder = 2 rr (r + h)

22
1628 :2><7><r(37)
1628 x 7
2 x22x 37
We know,
r =7
r+h =37
7+h =37
h =30cm
Volume of cylinder = wtrzh
= 272 x 72 x 30
= 272 x 49 x 30
= 4620 cm?
For cylindrical tub,
12
r = > =6cm
h =15cm

Volume of cylindrical tube = nrzh
=mx62x15
=7 x36x15
=540 =

28.

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

nR2h + % ntR3

R (h + 2R)

Wik Wk Wk Wk

nR2 (4R+ 2R)

>

—

QO

h =1
[e))
=

Volume of cylindrical tub

= n xVolume of ice - cream cones

5407 = 6R%x 10
540x3  =6R3x 10

54 % 3 = 6Re

27 =Re

R =3cm

Diameter of ice - cream cones

=3x2 =6Cm

Radius of hemisphere = Radius of cone
=r =3.5¢cm

Volume of total wood used

Volume of wood used in toy

=Volume of hemisphere +Volume of cone

1001 2

1
£ 34 = 2
6 31tr+37'cl’h



1001 1
T :§Er2(2r+h)
1001 22
e :7w35x35Qx35+m
1001 x 7 —7+h
2x22x35%x35
13 =7+Nh
h =13-7

Height of cone = h =6 cm

Height of toy
+ Height of hemisphere

= Height of cone

=6+3.5
=9.5¢cm
Curved surface area of hemisphere = 2 nr2
=2xggx@5y
7
=77 cm?
Cost of painting the hemispherical part
=77x10
=" 770.

29. Radius of cone (r) = % cm

Height of cone (h) =3 cm
ATQ,

Volume of 504 cones =Volume of sphere

1
504 x —xmxr2xh

3 =3
ZINEL B
504 x35%x35%x3x%x3 _Re

3x2x4x2
1157.625 =Rs
R =10.5cm

Total surface area of sphere = 4 nR2

=4><2—72><10.5><10.5

= 1386 cm?
30. Height of cone (h) =60 cm
Radius of cone (r) =30cm

Height of cylinder (H) =180 cm

Radius of cylinder (R) =60 cm

Volume water left = Volume of cylinder
—\Volume of cone

Volume of water left = tR2H — % ntrzh
= [ (60)? (180) — % (30)2 (60) ]

= 1 [ 648000 — 18000 ]

= % x 630000
= 1980000 cm?3
=1.98 m3
Section D
31. Radius of well = g =2m
Depth =14 m
Volume of well = rtrzh
= 27—2 x 22 x 14
=176 m3

ATQ.,

Volume of well = Volume of embankment

176 =n(r2-r2h
[ r2=inner radius =2 m ]
22 40
=== (r2- —
176 - (r2-4)x 100
140 =r2-4
144 =r?

1




242

32.

33.

r, =12m

Width of embankment = (12 - 2) m
=10m

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 = nreh

:§x40x40x315

= 1584000 cm3
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
d 2
= (E) (126000)
We know,
Water flowing through pipe in half an hour

=Volume of water flowing in half an hour

2
22 X dz x 126000 = 1584000

5
d2 =16
d =16
d =4 cm

Radius of hemisphere bowl = %6 =18 cm
Volume of liquid in the bowl = % nr3

=—nr

3

34.

:-%(18P

= 3888 © cm3

Diameter of the bottle =60 m

Radius of the bottle (r)) = g =3cm
=nrh
= (3)? (h)
=9 zh

Volume of each bottle

ATQ,

90 % of volume of liquid in bowl
= 72 xVolume of liquid in each bottle

90

100><3888;7c’ —72><9;I’h

3499.2 =648 h

" 34992
~ 648

h =5.4cm

First, we need to find out the volume of the
previous solid metal cylinder.

h=10cm
r=4.2cm

Volume of cylinder before scooping out =
nreh

Volume of scooped part = % nre

4
T3 XmX (4.2)

= 98.784n = 98.8n cm?

Therefore volume of the scooped metal
cylinder = 176.4n — 98.81 = 77.6m cm?®

Now for wire,

Diameter = 1.4 cm

Radius = % =0.7

The volume of the scooped metal cylinder =
The volume of the wire

77.6n = nréh



35.

36.

Cut = from both the sides

77.6 = (0.7%h

_ 716
"~ 0.49

h = 158.36 cm = 158.4 cm

h

Therefore, the length of the wire would be
approximately 158.4 cm.

Volume of water in cone = % ntrzh

:%nx(5)2x8

200
—3ncm

2
Volume of water flows out = % X %n

50

Let the radius of one spherical ball be r cm
50

4 P x100= 2 ¢
3 3

or, r==—=05cm

Consider AABC & AADE;

h_r_1
H R L
h _r
20 R

In AADB
ZADE =90° & ZDEA = 60°

20
tan 60 =~ DE
J3DE =20

20
DE =—

J3

20
R =—2cCcm

J3

In AABC

r
tan 30 = AB
1 -
J3 ~ AB

From (i)
i _ 10

J3

mth
Volume of frustum = 3 [RZ+ 12+ Rr]

ol o oy oy

_ 10n 400 N 100 N 200
3 L3 3 3
_ 10n m}
3 L3
_ 7000
=———¢C
9
Volume of cylinder = ntrzh
[r= 1_1 cm
12 24
Volume of cylinder = =t (—j h
24
_ nh
24 x 24
— Tt_h Cm3
576

As Volume of frustum must be equal to
volume of cylinder.




70007 _ tth =87 [400 + 64 + 160 ]

. = 7n
>76 :8n[624]=8><2><624
A _ 7000 x 576 !
- 9 = 15689. 142 cm?
h = 448000 cm = 15.689142 |
or Cost of milk per liter =~ 27
(Length of wire) h = 4480 m. Total cost = 15.689142 x 27

" 423.606
37. Length of pond = 80 m

Breadth of pond = 50 m
Let height of pound be 'h'
So,Volume of pond =1 x b x h

39.(1) Volume of bucket =Volume of frustum

:%nh(R2+r2+Rr)

=80 x50 x h
el _1,.22, x 24 (142 + 72+ 14 x 7)
= 4000 h m3 3 7
Average displacement of water by a person _ 1 22 x 24 (196 + 49 + 98)
=0.04 md 3 7
For 500 persons, average displacement _1 % 24 (343)
=500 x 0.04 3
- 20 m? = 8624 cm3
ATQ. @ Slant height (1) = V2 + R =12
Volume of pond = Average displacement by - ;
500 persons =242+ (14 -7)
4000 h =20 = /576 + 49
h _20 _ 1 = /625
4000 200
h = 0.005 m =2sem
or Area of metal sheet = C.S. A of frustum

+ Area of base

(Rise in water level) h = 0.5 cm.
=nl (R+7r)+nr?

8. h=24cm = n [ 25(14 +7) + 72]
Lower end =r=8cm 29
= - [ 25 (21) +49]
Upper end =R =20 cm
22
Volume = n_h (R2 + r2 + Rr) = [ 525 +49 ]

= 24—" [ (20)2 + (8)2 + (20) (8) ] = [574]
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=22 x82

= 1804 cm?

40.

‘B C

—10cm —

Given that AD = DB = g cm

Consider AADE and AABC

ZADE = ZABC =90°

/BAC = ZDAE = (Common)

By Angle - Angle similarity [ AADE ~ AABC ]

AD DE _r . i
—- = —~ = (risradius of cone)

S0 DB = BC " 10

H_r
210
H
_i_r
210
r=5cm

= Volume of frustum =Volume of cone ABC

—\olume of cone ADE
1 1 (RVH
=~ R2H-=r|—| —
37'ERH 371(4) >

R 10
Here,| —=— =
[2 2 =0 C”ﬂ

Volume of frustum of cone

21 1 H _175xnH
—371(100)><H—3 7 (25) >" %
Volume of cone
ADE =L x x5 x 1 = 25mH
3 2 6
. 25nH/6 1
Ratio of Volume = a6 -7




14 Statistics

MULTIPLE CHOICE QUESTIONS Given the mode of the data is 8.

As 8 and 5 occurred thrice, we have,

1. Mode is the most frequency value X = 8.
Option (c) is correct )
2. Given,
— X Observations = 5,7,10,12,2x — 8, 2x + 10, 35,41,
2. X =— 42,50
n )
15 = 14243+...4n Number of observations = 10
n
n(n +1) Mean of the data = 25
15n = —~——= .
2 _sum of observations
2x15=n+1 Mean = umber of observations
n =29 [ Substitute the values ]
Option (c) is correct o5 = 5+7+10+12+2x-8+2x+10+35+41+42+50
- 10
3. Median Option (b) 25 = %;4)(
. . 25x10=202 +4
4. Median Option (a) * X
250 = 202 + 4x
5.  Option (c) is correct 250 — 202 = 4x
48 = 4x
Section A X = 2—8
1. Arranging the given data in ascending order, we x=12
get Therefore value of x = 12
4,4,55,5,6,6,8,8,8 x
4 occurred twice 5. Step-by-step explanation:
5 occurred thrice 3 MEDIAN = MODE + 2 MEAN
6 occurred twice 3 MEDIAN =15 + 2(30)
and 8 occurred thrice 3 MEDIAN =15 + 60
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3 MEDIAN =75

MEDIAN = s
3
MEDIAN = 25

6. Ascending order
0122233456
2 occurred thrice

so 2 is the mode of the data.

7.  The first five odd Natural number are 1, 3, 5,
7,9

1+3+5+7+9
Average = 5

_5

5

8.  Mean=sigma fixi divide by sigma fi

Therefore

36
3=3p+ 15

45 =3p + 36
45 - 36 = 3p
9=3p

9
P=3
p=3
Section B
9. Modal class = 12 - 15

|=12,f =23,f =10,f,=21,h =3

_ L
Mode =1 + 21,1, x h
23-10

=12+ e 10-21 %3

10.

11.

13
—12+15><3

=12+26=146

We know that,

3Median = Mode + 2 Mean
3(21.2) - 21.4 = 2 Mean
63.6 — 21.4 = 2 Mean

42.2 = 2 Mean

Mean = 21.1

Here, the class intervals are of unequal width.
If the class intervals are of unequal width the
frequencies need not be adjusted to make the
class intervals equal.

Calculation of Median

Marks Number of CF
students (frequency)
0-10 5 5
10-30 15 20
30-60 30 50
60 - 80 8 58
80-90 2 60
N=2Xf =60
Here, N = 60
" N_ 30
2

The cumulative frequency just greater than g
= 30 is 50 and the corresponding class is 30 —
60. Hence, 30 — 60 is the median class.

- 1=30,f=30,F=20,h =30

N_¢

Now, Median = | + x h

f

30-20
30

= Median = 30 + x 30 = 40




14. 15.
X f fx No.of | No.of U =X A
10 5 50 branches | plants [ "+~ 71 4 fu,
15 10 150 (X) (f) '
p 7 p 2 49 -2 -98
25 8 200 3 43 -1 —43
30 2 60 4 57 0 0
N =32 Xfx = 7p + 460 5 38 1 28
Gi 6 13 2 85
ven N=200 fu,=—77
Mean =18.75 Average Number of branches per plant
zix = >f.u
=N =18.75 _p 4otk
N
7p + 460
= DT =18.75 — 4+ =77
200
= 7p + 460 = 18.75(32) T
= 7p + 460 =600 200
= 7p = 600 — 460 _800-77
200
= 7p = 140
140 =3.615
=P -7 = 3.62 (Approx)
=p =20

16. Let the missing frequency be f, the assumed mean be A = 47.5 and h = 3.

Calculation of Mean

Class Mid - Values f d=x_475| _%—475 fu
Intervals X, ' b u=-3 i
40 - 43 415 31 -6 -2 -62
43 - 46 445 58 -3 -1 -58

46 — 49 475 60 0 0 0

49 - 52 50.5 f 3 1 f

52 - 55 53.5 27 6 2 54

N =ZXf =176 + f fu =f-66
We have,

176 + f

= 47.2=47.5+3x[f_66J
X =427, A=475andh =3

_ _ f—66
.'.X:A+h[%2fiui] = _0'3_3X[176+J

248




-1 f-66

10 176 +f
— -176 - f = 10f — 660
= 11f=484 = f=44

Hence, the missing frequency is 44.

Section C
17. Let the assumed mean A =50 and h = 20

Calculation of mean

Class Mid - Value Frequency X. - 50 fu
Intervals (x) (f) U,=">5p P
0-20 10 17 -2 -34
20 - 40 30 f, -1 —f
40 - 60 50 32 0 0
60 - 80 70 f, 1 f,
80 — 100 90 19 2 38
Total Xf =68 +f+1, fu=4-f+f,
We have, }f =120 [Given] = f =28
= 68+f+f =120 Putting the value of f in equation (i), we get
= f+1, =52 () 28 +f, =52
Now, mean =50 = f,=24
—~ X =A+h (¢j Hence, the missing frequencies f is 28 and f,
of is 24.
50 = 50 + 20 (4_f1+f2j °
= 50 = X|—=2
120 No.Of | \tid - Point
Marks | Students fx.
4_f1+f2 (f) (Xi) i
= 50 =50 + — 6 i
1-10 20 5 100
41 +1, 10-20 24 15 360
= 0=—F— 20-30 | 40 25 1000
B . 30-40 36 35 1260
= f-1,=4 (i) 40-50| 20 45 900
From equation (i), and (ii), we get Total 140 3620
f+f =52 -
. M _-1li|f —@—2586
f-f,=4 ©- Mean X = - X =20 = 25
2f =56

1




19. Let the assumed mean A =55 and h =10

Marks | Mid -Value | Frequency | , -4 1'055 fu
1

20-30 25 100 -3 -300

30-40 35 120 -2 -240

40 - 50 45 130 -1 -130

50 - 60 55 400 0 0

60— 70 65 200 1 200

70 -80 75 50 2 100

N-1000 zf, u =-370
1 390 (145-2
We know that mean, X =A + h (N X fu) 0 - ( 5 X)
Now, we have 39 x 2 = 145 - 2x
N =2f=1000,h =10, A =55, fu = -370 78 — 145 = —2x
1
X = — —| =
55+ 10 [ 1000 x (=370) ] 67 = -2X
=55-37 X =335
=51.3 years Put value of x in equation (i)
20. 150 + X +y = 229 335+y =179
X+y=79 y =455
Median (M) = 46 21.
— Class |Frequency Mid cf

Total frequency = 229 Interval Point (x)
F=65 0-6 4 3 4

=42 +
cf=a2+x 612 X 9 A+x
L=40

12-18 5 15 9+x
Cc=10
18 - 24 y 21 O9+x+y
n _ 229
2T 2 N 24 — 30 1 27 10+x+y
(5 —cf)
Median (M) = 1 + -2 — xC Total 20
2f=20
229
46 =40+ (——-42-x) 65 x 10
2 X+y=10 (i)
(229 - 84 — 2x) o

(46 — 40) x 65 = 5 x 10 Median is 14.4
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So, Median class is 12 — 18

n
E—C
Median = L + X W
D -+x)
So,14.4=12+fx6

144 x5=60+ (10 -4 —X) x 6

72 =60 + 60 — 24 - 6X

6x =120-24-72
6x = 120 — 96

6x = 24

Xx=4

From equation (i)

4+y=10=y=6

22. The given frequency distribution is not continuous. So, we first make it continuous and prepare the

cumulative frequency distribution as under.

Age Frequency | Age Less than Cumulative
(in year) Frequency
-05-95 5) 95 5)
9.5-195 15 195 20
19.5-29.5 20 29.5 40
29.5-395 23 395 63
39.5-495 17 495 80
49.5 - 59.5 11 59.5 91
59.5 - 69.5 9 695 100

Now, we plot points (9.5, 5), (19.5), (29.5, 40), (39.5, 63), (49.5, 80), (59.5, 91) and (69.5, 100). and join
them by a free hand smooth curve to obtain the required ogive as shown in fig.1.

The cumulative frequency polygon is obtained by joining these points by line segments as shown fig.2.

100 (69.5,100)

< 90 (59.5,91)
o 80
E 20 (49.5, 80)
‘5 60 (39.5,63)
5 50
< 40
§ 30 (29.5,40)

20 (19.5, 20)

10 (95,5

-0.5 95 195 295 395 495 595 69.5
Age (in years) —>
Fig.1 Cumulative frequency curve

100 (69.5,100)
= 90 (59.5,91)
3 80
5 70 (49.5, 80)
‘5 60 (39.5, 63)
5 50
< 40
§ 30 (29.5, 40)
20 (19.5, 20)
10

(9.5,5)

-05 95 195 29.5 395 495 59.5 69.5
Age (in years) —>
Fig.2 Cumulative frequency polygon




23.

Daily Number of Cumulative
Income (In Rs.) | workers (frequency) f, frequency less than type
100-120 12 Less than 120 12=12
120-140 14 Less than 140 (12+14)=26
140-160 8 Less than 160 (26+8)=34
160-180 6 Less than 180 (34+6)=40
180-200 10 Less than 200 (40+10)=50
Total n =50

n
n =50 givenE: 25

On the graph, we will plot the points (120, 12), (140, 26), (160, 34), (180, 40), (200, 50).

y
A
0T (200, 50)
2407 (180, 40)
o
= 307 (160, 34)
©
o 20+
o]
s
= 10+ (120, 12)
: : : : — X
120 140 160 180 20
Daily Income in Rupees
Section D
24,
Monthly Number of | Cumulative
Consumption (in units) [ Consumer f [ Frequency
65 - 85 4 4
85 -105 5 9
105 - 125 13 22
125 - 145 20 42
145 - 165 14 56
165 - 185 8 64
185 - 205 4 68
Total n =68
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n

n = 68 gives - = 34 (i) Modal class is (25 — 145) having maximum

2 frequency f =20,f)1 -13,f, = 14,1 = 125 and
So, we have the median class (125 — 145) h=20
_ _ _ _ _ f —f
[ =125,n=68,f=20,cf=22,h=20 Mode = | + m_ 1 % h
2f —1-1,

LY
Medianzl+{2_c}xh
f

34 -22 ]
=125 + x 20 = 137 units

_195 4420788 U g5 1X20
- 40-13-14( *“°~ 13

20 =125 + % = 125 + 10.76 = 135.76 units
(i) n=68,a=135h = 20,and Zfu =7
Monthly Number of | Class mark X, — 135 fxu,
Consumption (in units) | Consumers XU, =—>55
65 -85 4 75 -3 -12
85 - 105 3) 95 -2 -10
105 - 125 13 115 -1 -13
125 - 145 20 135=a 0 0
145 - 165 14 155 1 14
165 - 185 8 175 2 16
185 - 205 4 195 3 12
Total n =68 7
n=68,a=135h = 20,and =fu = 7 Mean=a+hX%xﬁfiui=135+20><6—18><7
By step-deviation method, = 135 + % = 135 + 2.05 = 137.05 units
26. Prepare a table for less than type.
Rainfall | No. of days Rainfall Cumulative Suitable
(incm) (Less than) Frequency Points
0-10 22 10 22 (10, 22)
10-20 10 20 32 (20,32)
20-30 8 30 40 (30, 40)
30 — 40 15 40 55 (40, 55)
40 - 50 5 50 60 (50, 60)
50 — 60 6 60 66 (60, 66)

Now, plot the less than ogive using suitable points.




A draw a line parallel to the x-axis cutting the
80+ curve at Q. From this point Q, draw a line
Ii parallel to the y-axis and meeting the x-axis at
T 70 the point R.The x-coordinate of R is 21.25.
o 60
> A
A 501
5 40T 80T
g 30+ T 7071 (60, 66)
E 204 © 60T (40,55) (50, 60)
Z o 50__
101 e
> ©40T o ~(30,40)
0 10 20 30 40 50 60 70 80 z 3OP__ (20,32)
Rainfall (in cm) —> § 201 T10]22)
Here, N = 66 10+
R
N : —tt——F—
§=33 0 10 20 30 40 50 60 70 80
In order to find the median rainfall, we first Rainfall (in cm)
locate the point corresponding to 33rd day on Thus, the median rainfall is 21.25 cm.
the y-axis. Let the point be P. From this point
Let us now prepare a table for more than type.
Rainfall | No. of days Rainfall Cumulative Suitable
(incm) (More than) Frequency Points
0-10 22 0 66 (0, 66) (0, 66)
10-20 10 10 44 (10,44)
20-30 8 20 34 (20,34)
30-40 15 30 26 (30, 26)
40 - 50 5 40 11 (40,11)
50 - 60 6 50 6 (50, 6)
Now, plot the more than ogive with suitable points.
A
80T
T 707
g 60_
8 501
S 401
3 307 (30, 26)
5 201
z (40, 11)
107 (50, 6)

0 10 20 30 40 50 60 70 80
254 Rainfall (in cm) —> ADDITIONAL N ATHEMATICS - 10
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27.

Here, N = 66

N

Ly E 33

In order to find the median rainfall, we first
locate the point corresponding to 33rd day on
the y-axis. Let the point be P. From this point
draw a line parallel to the x-axis cutting the
curve at Q. From this point Q, draw a line
parallel to the y-axis and meeting the x-axis at

the point R. The x-coordinate of R is 21.25.
A

~
o O
1

1(0,66)

a1 o
o O
Il

(10, 44)
(20, 34)
(30, 26)

(40, 11)
R(Zl 25,0) (50 6)

I I

0 10 20 30 40 50 60 70 80
Rainfall (in cm) —>

- Q

w
)

Number of Days —>
NN
o

N
o
!

=
o
!

Thus, the median rainfall is 21.25 cm.

N:50:>g:25

*. Median class = 60 — 80
Here,1 = 60,f=12,F=24,h =20

N _
. 2
Median =1+ : x h

=60 + (25 _ 24j 20
- 12 )"

1 185

_60+EX20_T_616

Modal class = 60 — 80

|=30,f=12,f =10,f,=6,h =20
f—f,

2 f—f xh

Mode =+ 57—

28.

29.

12 -10

=60+ 5 12 _10_6 %10
2
=60+ ¢ x20= 65

Mode = 3 Median — 2 Mean
65 = 3 x (61.6) — 2 Mean
2 Mean = 184.8 — 65 = 58.68

119.8
Mean = T =599

Hence, Mean = 59.9, Mode = 65, Median = 61.6

Number | Number
of of X, fx,
Mangoes | boxes
50 - 52 15 51 765
53 -55 110 54 5940
56 — 58 135 57 7695
59 - 61 115 60 6900
62 — 64 25 63 1575
Zf=400 2fx=22875
o xx 22875 571875
=73 T a0 7O

Hence, the mean number of mangoes kept in a
packing box is 57.1875.

Class Mid | Frequency
Interval | Value (F=F) VF
(V)
0-20 10 17 170
20 -40 30 f1 30f1
40 - 60 50 f2 50 f2
60 — 80 70 f3 70 f3
80 - 100 90 19 1710
SUM(F) EUM(VF)
— 120 = Mean
=50
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30.

1. 17+f1+f2+13+19=120
= fl+f2+13
=120 - 36 = 84
= f2:13=4:3
So, Let, f2 and f3 = 4k and 3k
= fl+4k + 3k =84
== fl+7k=84 (1)

2. 170 + 30f1 + 50f2 + 70f3 + 1710
=50x 120

= 170 + 30f1 + 50 x 4k + 70 x 3k + 1710
= 6000

= 170 + 30f1 + 200k + 210k + 1710 = 6000

= 30f1 + 410k = 4120
= = 3fl +41k =412 ..(i)
== fl+7k=84 (1)

= 3 xequation (i) - equation (ii)

= 21k — 41k = 252 — 412

= —20k =-160

= k=8

Substituting the value of k in equation (ii)
= fl+56 =84

= f1 =84 -56

= f1 =28

= f2=4x8=32

= f3=3x8=24

f1 - f0
MOde—1+[ijh

65260+ —2—1 ), 5
- 2(12)-f1-6) "

12 -f1
65—60—(mszo

s o(l2=fy
1811 )"
e
18- )"
412 -11)
- T18-f1

18 — f1 = 48 — 4f1
—f1 + 4f1 = 48 - 18
3f1 =30

f1=10

Section A
1.  Given: Mean = 10.5
Median = 9.6
To find: Mode
Solution:

Empirical formula: Mode = 3median — 2mean
Substitute the values

Mode = 3(9.6) — 2(10.5)

Mode = 28.8 - 21

Mode = 7.8

Hence the mode using empirical relation, when
it is given that mean and median are 10.5 and
9.6 respectively is 7.8.

The total number of frequency (n) is 50.

Now, the median class will be the c. f. of the
corresponding class have a greater value of (%j
th term.

Therefore, the cf of the class greater than 25 is
30 - 40.

Here, lower limit (I) = 30, class size (h) = 10,



n
(?j = 25, cumulative frequency of the preceding

class (cf) = 16, frequency of median class (f) = 10

bR

Now, median =+ I ] h
=30+ [7(25 = 16)] 10
- 10 J©
=30+9
=39

Hence, the median is 39.

Modal class of the distribution is the class which
have the highest frequency (number of patients).

The age group 10 — has the highest no. of patients
(27)

S0,40 - 50 is the modal class and the lower limit
of this class is 40.

Step by step explanation:

Number of observation = 50

Mean of observation = 18

Let the sum of observation be = x

M =X 18
ean = 5 =
If each observation is increased by 4, then;
4(x)
New M =——==?
ew Mean =0

From old mean; we get x = 50 x 18 = 900
4(900)

50
= New mean = 4(18) = 72

= New mean

The intersection point of less than ogive and
more than ogive, the x-coordinate is the median.

Median is 18.

sum of 10 numbers
=12

10. 10
sum of 10 numbers = 120
sum of 20 numbers B
20 B
sum of 20 numbers = 180
Mean of 30 = sum of 30 numbers
30
_120+180 _ 10
=—35 =
Section B
12.
Marks No. of Mid fixi
Students | point
(f) (x)
0-10 20 5 100
10-20 24 15 360
20-30 40 25 1000
30 -40 36 35 1260
40 - 50 20 45 900
140 3620
1121 3620
" Mean X = — Zn‘, fX, = 740 = 2586
14. The values of the mean from the given data

are:
Fx = 30, 60, 75, 35k, 90

When the frequencies are added we get:
N=15+Kk

Thus, the total frequencies = 255 + 35k

ean = Sigma -;

35k
215k =225+ N + Kk
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15.

16.

When cross multiplied

675 =135k
k =5
We know,

If the number of observation (n) is even
Then,

n
I. First of all find the value at the position {E}

n
2. and find the value at the position {E + 1}

3. now find the average of two value to get the

median.
> th + 5 th

2

e.g, median =

Given, 11,12, 14,18, (x + 2), (x + 4), 30, 32, 35,
41 are in ascending order.

number of terms = 10 {even}

B

So, median = 5

(5th + 6th)
/="

{(x+2) + (x +4)}
4= )

24 = (x +3)
x=21

Hence, x = 21

Arranging data in ascending order, we have

19, 25, 30, 32, 35, 48,51, 59

So,n=9
. 9+1)" .
Thus, Median = 5 observation = 5™
obs = 35
Now, if 25 is replaced by 52, we have
19, 30, 32, 35, 37,48,51,52,59

.. Median = 37

17. We know that

Zfx.

Mean = Z—f.

104+30+51+76+5p?+100p+138

8+2+3+4+5p+6 18

399 + 5p?+ 100p
23+5p

18

= 399 + 5p?+ 100p = 414 + 90p

= 5p*+10p =15

=>p’+2p=3

Soop=1lorp=3

Since, p is frequency t cannot be negative

Sop=1

18. X, =5+7=12
X,=18 -12=6
X,=18+5=23
X,=30 -23=7

~ f,-f,
19. Mode =L + 261 - 1, h

~ [ 15 - X j
67 =60 + 0-_x_12 10



(15 - xj — Ratio of boys to girls =3:2
= 18 — x 10
22.
7 15-x . -
Tn T 18— requency
10 18-x (Less than)
7(18 — x) = 10(15 - x) Less than 20 13
126 — 7x = 150 - 10x Less than 25 31
3x=24 Less than 30 62
Xx=8 Less than 35 87
. Less than 40 102
Section C
Less than 45 107
21. Let number of boys be x and number of girls
be .
y
Average score of boys= 71 A
110+ (45, 107)
= Total score of boys = 71x
1007 (40, 102)
Average score of girls = 73 90+
— Total score of girls= 73y 80T
70T
.. Total score of school = 71x + 73y ...(i) = 607
Average score of school = 71.8 § 50T
o
() +
Total score of school = 71.8 (x + ) ...(ii) £ 40
30T (25,31)
From (i) and (ii), 20+
71X+ 73y =718 (X +Y) 10 (20.13)
———F—F—F—F—+—>X
= 71X + 73y =71.8x + 71.8y 0 5 10 15 20 25 30 35 40 45
Class Interval —>
=12y = 0.8x
=3y =2X
y S 2




23.  Here class length h = 8, Assumed mean = 4

Class Frequency | MidValues (x —a) fu. C.f.
X XU = -T
0-8 10 8 -5 -50 10
8-16 12 12 -4 -48 22
16 - 24 8 20 -3 24 30
24 - 32 25 28 -2 -50 55
32-40 15 36 -1 -15 70
40 - 48 11 44 0 0 81
48 — 56 21 52 1 21 102
56 — 64 30 60 2 60 132
64 - 72 22 68 3 66 154
(Zf_u_j 11,C =70
X =a+h|—<—|xh
Zfi E
-44+8(ﬂj Median =1 + 2_ h
= 152 edian = ) X
=40+ X
X =4192 11
N =40 + 5.09
Now, for median, N = 154, 7 = 77, the
= 45.09
median class will be 40-48, then 1 = 40,f =
24,
Class Interval Frequency | Cumulative Frequency
0-10 2 2
10-20 3 5
20-30 X 5+x
30-40 6 11+ x
40 - 50 5 16 + x
50 - 60 3 19 + x
60 - 70 2 21 +x
Total frequency=21+x

260




25.

= N=21+Xx
N _21+x
=272

So, CF corresponding to thisis 11 + x
And class corresponds to this is 30 — 40

So,=30,F=5+x,f=6,and h=10

g_p
Median = | + f x h

21 + X
> -5-x
:>35:30+(ij10

=X=5

Weight No. of teachers
(in kg) (More than)

More than 45 62

More than 50 60

More than 55 55

More than 60 39

More than 65 29

More than 70 9

More than 75 4

More than 80 1

n 62
Here, n = 62, then, =5 = 31

Now, we are going to draw horizontal line
from 31 at y-axis. The point at which it
touches curve from their draw vertical line
towards x-axis.

= We got median = 64

:::::::

26.

651 (46,62)
(50, 60)

Median 6<L (BQ 1)

0 J\’4'5 50 55 60 65 70 75 80
Weight (in kg) —>

o1
!
T

Given that Mean = 63.5

20475 + 52.5x + 57.5y

63.5 = 20

2540 = 2047.5 + 52.5x + 57.5y
52.5x + 57.5y = 4925
10.5x + 11.5y = 98.5
2.1x + 2.3y = 19.7
21x + 23y = 197 ...(J)
Total cities are 40
31+x+y=40

X +y=9..(i)

From (i) and (ii)

21x + 23(9 — x) = 197
21x + 207 — 23x = 197
-2x =-10
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27.

X=5

By this way
X+y=9
y=9-5
y=4

f =3and f,=12
Step by step explanation
Mean = 65.6

In continuous distribution, X, is the mid point
of the interval.

) a+b
X in [a,b] = 5

5f =50
5+8+f +20+f +2=50

f+f

1 2

=15 (i)

> xf=100 + 320 + 60f, + 1600 + 100f, + 240
= 2260 + 60f, + 100f,

Mean ==

2260 + 60f, + 100f,
655 = =

60f, + 100f, = 1020
3, +5f,=51 (i)

Solving (i) and (i) using elimination method,
we get

f =3andf, =12

Section D

29.

Marks | Number | Class fx,
obtains of mark
students | (x)
(f)
25-35 7 30 210
35-45 31 40 1240
45 - 55 33 50 1650
55 - 65 17 60 1020
65 -75 11 70 770
75-80 1 80 80
Zf =100 2fx=4970
_ Zfixi
Mean = Z—fI
_ 4970
~ 100
=49.7

Thus, mean of the given data is 49.7.

Now, to find the median let us put the data in
the table given below:

Class Frequency Cumulative
(f) frequency

(cf)

25-35 7 7

35-45 31 38

45 - 55 33 71

55 -65 17 88

65 -75 11 99

75 - 80 1 100

Total N = =f =100

N
Now,N=100:>E:50

- 10



30.

The cumulative frequency just greater than 50
is 71 and the corresponding class is 45 — 55.

Thus, the median class is 45 — 55.
o 1=45h=10,N =100, f = 33 and cf = 38.

Now, N
5 —cf
Median =1+ ( j x h

f

=45 + (50 — 38] 10
- 33 )°

=45 + 3.64
= 48.64
Thus, the median is 48.64
We know that,
Mode = 3(Median) — 2(Mean)
=3 x48.64 -2 x49.70
=14592 -994
=46.52
Hence, Mean = 49.70, Median = 48.64 and

Mode = 46.52

Let x,, X., X

1 X X5, X DE N Observations.

Let X be the mean of the above observations.

Then,
X1+X2+X3+'“+Xn

n

X =

Now, add 1 to x;,2 to x,,3 t0 X,,...,n to X .

Thus the new mean is

31.

x1+1+x2+2+x3+3...+xn+n

y =

XXX+ ..+X, 1+42+3+..+n
- n * n
. n(n-1)
Since,1+2+3+..+n= 5 ,we have

nin-1)

7:Y+

_ n(n-1)

=X + 5

Using the Empirical Formula,

3Median = Mode + 2Mean

] Mode + 2Mean
= |Median = 3

Putting the value, we get

7.88 + 2(8.32)
:> - oo = ==z
3
7.88 + 16.64
:> N
3
24,52

=3

8.173 (approx) = 8.17

To find Median we first need to arrange the
data in increasing order:

4,11,29,40,46,51

Now, we can see that we have a pair of middle
numbers, so our answer will be their average

29+40 69
== = =345
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15 Probability

ULTIPLE CHOICE QUESTIONS

l.c)

2.d)

When two dices are thrown together, 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), 4,3), 4,4), 4.5, (4,6)
(5, 1), (5,2), (5, 3), (5,4), (55), (56)
(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)
P (Getting the same number)

Number of favouable outcomes

Total number of outcomes
6 I
36 6
Total Number of cards = 52
Cards that are not ace = 48

P (card not an arc)

Number of favouable outcomes

Total number of outcomes
8 _12
52 13

When two dices are rolled together, 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)
3,0, 3,2), (3,3), (3,4), (3,5), (3,6)
“41), 42), (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)
P (Getting even number on both dices)

Number of favouable outcomes

Total number of outcomes
Number of favourable outcomes

=(2,2), (2,4), (2,6), 4,2)
(4,6), (6,2), (6,4), (4,6)
P (Getting even number on both dices)

9 _1
36 4

4.c)  Number from | to |15 that are multiple of
4=48,12

3 I
P (Multiple of 4) = 5 =5

5.¢)  prime number from | to 30

=2,3,5711,13,17,19,23,29

P (Prime number between | and 30)

_lo _1
30 3
Section A
l. If an event cannot occur, then its probability
is 0.
2. Total number of face cards = 12 cards

Total number of red face cards = 6 cards



6
P (red face cards) =§ =£

Total number of outcomes when a die is
thrown =1,2,3,4,5,6

Odd number less than 3 = |
I
P (odd number less than 3) = s

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)

!
2

4
P (atleast two heads) = 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 [eap year) =
I

7

Number of aces in a deck of cards = 4

4 I
P(ace)=5—2 =E

Given number =3,5,5,7,7,9,9,9,9

Average of the given number

_3+5+5+7+7+9+9+9+9
9

_8

=9 =

So, 7 comes two times in these numbers

Thus, P (selecting their average) = 5

::::::::

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) = o =3
Section B
9. When two coins are tossed together, total

12 a)

b)

number of outcomes are (H, H), (H,T), (T, H)
(T.T)

Outcomes for at least | head and | tail

=HT), (TH)

2 I
P (at least | head and | tail) = — ==
(at leas ead an ail) 7 2
Tickets are numbered from | to 20
Multiples of 2 between | and 20
=2,4,6,810,12,14,16,18,20
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

I
P (multiples of 2 or 7) = 20

Number of red marble = 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
P Itiple of 3) = 2 1
(multiple of 3) = 6 "3

Outcomes which are even number or a
multiple of 3 =2,3,4,6
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P (even number or multiple of 3)

2

_4 2
T 6 3

Let boys be B and girls be G

outcomes can be BBB, GGG, BBG, BGB,
GBB, GGB, GBG, BGG

then Probability of 3 girls = é

Probability of 0 girls =

©|w oo|—

Probability of 2 girls =

Probability of | girl = %
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

Prizes available in 1000 tickets =5

P (winning a prize) = 1000 - 200

A number x is chosen from the numbers

[(3,0[2,[1,0,1,2 and 3.

To find: Probability of getting |x| <2
Total numbers are 7

Numbers x such that |x|<2 are -1, 0, |
Total numbers x such |x|<2 are 3

We know that Probability =

Number of favourable event

Total number of event

Hence, the probability of getting a number x
such that |x|<2 is equal to £l

Section C

17.

20.

Word 'Assassination' has 6 vowels and 7
consonants

6 Vowels ={AALAIO}

7 Consonants ={S,S,S,S,N,T,N }

6
i)y P I = —
i) (vowels) 3
7
ii) P (consonants) = 3

(1,1, (1,2), (1,3), (1,4), (1,5), (1,6)
@2, 1), (2.2), 2,3), (2.4), (2.5), (2,6)

G, 1), (3.2), 3.3), (3.4), 3.5), (3,6)

4. 1), (4.2), (4,3), (4.4), (4.5), (4,6)

G, 1), (5.2), (5,3), (5.4), (5.5), (5, 6)

(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)

Sum of number greater than 10 = (5,6), (6,5)
(6,6)

3
P (sum greater than 10) = % = T3

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 & 53 Mondays) = 7

Total number of marbles = 225



Let X' marbles be green

2
Probability of green marbles = 3

2

P (green) = 3

X 22

225 3

_225x2

X 3

X =75x2

X = 150 green marbles

Number of blue marbles = 225 150

= 75 blue marbles

21. a) Total number of cards = (60 LII3) + |

= 48 cards

Cards divisible by 5 = 15, 20, 25, 30, 35, 40,
45, 50, 55, 60

. 10 5
P (disible by 5) = Ty = 2

b) Cards which are perfect square = 16,25, 36,49

I
P (perfect square) = 8 = 3

22. When two dices are thrown, the total

number of outcomes are :

(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), (4,2), 43), 44, 45), 46)
5, 1), (5,2), (53), (54), (55), (56)
(6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)

Getting a number greater than 3 on each
dice
= (4,4) (4,5), (4,6)

(5,4) (5,5), (56)

23.

24.

6,4) (6,5), (6,6)
P han 3 h dice) = 9!
(greatert an 5> on eac ICe) = 36 = 9

(2) Getting a total of 6 or 7
=(1,5), (1,6), (2,4), (2,5),
3,3), 3.4), (4.2), (4.3),
G, 1), (5,.2), (6, 1)

Il
P (total of 6 or 7) = 36

As king, queen & jack clubs are removed
from the deck of cards, total nhumber of
cards becomes 49.

a) Heart,
Number of cards (Heart) = |3

13

P (heart) 49

b) Queen,

Number of cards (queen) = 3

Number of cards (clubs) = 10

P (clubs)

Given card number are from | to 20
(1) Number divisible by 2 or 3
=23,4,6,89,10,12, 14, 15,16, 18,20

I
P (divisible by 2 or 3) = 20

Prime number between | and 20
=2,3,5711,13,17,19
2

P (prime numbers) = 0 %




Section D 21
P (odd number) = 41

25. Total number of red face cards = 6
b) Perfect square numbers = 9, 16,25, 36

When red face cards are removed, the

total number of cards now becomes 46. P (perfect square) = 4
4|
@ Ared card ) Multiples of 5 =5, 10, 15, 20, 25, 30, 35,
Total number of remaining red cards = 20 40,45
9
20 10 - -z
-2 K P (multiple of 5) =
P (red card) 46 23 41
@) A face card 28. Cards are numbered as 3,5,7, 37.
Total number of remaining face cards Total number of cards = 19
=120k=6 Prime numbered cards = 3,5,7, 11, 13, 17,
6 3 17,23,29,31,37.
P (face card) = 46 = %
P (prime numbers) = —
(3) Ared card 19
Total number of remaining clubs cards = 13 | 29. a) No. of red or white balls in bag is 13 (5 red
13 and 8 white)
P (club =—
(clubs) 46 Therefore, °C, (selecting | out of I3 items)
times out of °C (selecting | out of 20 items)
26 When a dice is thrown two times, total

a red or white ball is picked.
number of outcomes are :

Let, E be the event of drawing a red or white

(1L, 1), (1,2), (1,3), (1,4), (1,5), (1,6) ball from bag
21), 2,2), (2,3), (2,4), (2,5), (2,6) We know that, Probability P(E)
3,1, 3,2), (3,3), (3,4), 3,5), (3,6) _ (Number of favourable outcomes)

4, 1), (4,2), (4.3), (4,4), (4,5), (4,6) " (Total number of possible outcomes)

13
(5, 1), (5:2), (5.3), (54), (55), (56) = < =13
20C| 2
6, 1), (6,2), (6,3), (6,4), (6,5), (6,6
(6.1). (6:2), (6.3). (6.4). (6.5). (6.6) b) No. of non-black balls in bag is 13 (5 red and
25 8 white)
(1) P (5 will not come either time) = 3
Therefore, °C, (selecting | out of I3 items)
5 : . .
@) P (5 will come exactly once) = — = — times out of °C (selecting | out of 20 items)
36 18 a non-black ball is picked.
27. Total number of cards = (45 [5) + | = 4| Let, E be the event of drawing a non-black
ball from bag
a) Odd number cards =5,7,9, |1, 13, 15, 17,
19, 21, 23, 25, 27, 29, We know that, Probability P(E)
31, 33, 35, 37, 39, 41, _ (Number of favourable outcomes)
43,45 " (Total number of possible outcomes)
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c) No. of neither black nor white balls in bag is
I3 (5 red balls)

Therefore, °C, (selecting | out of 5 items)
times out of °C (selecting | out of 20 items)
a neither white nor black ball is picked.

Let, E be the event of drawing a neither white
nor black ball from bag

We know that, Probability P(E)

(Number of favourable outcomes)

" (Total number of possible outcomes)

C o5

®C T 20 4

I
30. a) P (queen)= T

b) ) P (Ace) = Number of aces |
) ) P(Ace) = Total number 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
a) P (white) = G = E
4
b) P (red) =15

c) P (not black) = P (red and white)

4+6 _ 10

2
I5 15 3

10 2
d) P (red or white) =% =E =3

32. a) Total number of cards = 52
Number of black kings = 2

2 I
P (black king) =

52 " 26
b) Cards which are neither red nor or queen
=24
P (neith d 26
(neither red nor queen) = > 13
c) Cards which are neither king nor queen = 44
P (neither ki M N
(neither king nor queen) 5 13

d) Cards which are either black or a king = 28

7
P (neith black card king) = — = —
(neither a black card or a king) ) 3
Section A
l. Total number of discs = 90
Prime number less than 23 = 2,3,4,5,7, I |,
13,17,19
P (pri ber | han 23) = 8 . i
(prime number less than 23) = 90 _ 45

2. If two dice are thrown together, the total
number of outcomes are :

(L1, (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), (54), (55), (56)
6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)
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9 I

P b both dice) = — =—

(even number on both dice) 3% 4
Let B be Boy and G be Girl

Total number 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) = I

s ={[B, [, 0I,0,1,2,3}
n(S) =7

Let A be the event that getting number less
than 2

A ={[B,C2,0I0, 1}
n(A)=5

Required probability = %

We have a set of natural numbers from | to
10 where a and b are two variables which
can take values from | to 10.

So, total number of possible combination of
a
a and b so that (7} is a fraction without

replacement are:

G“LL 1}
2374710

Similarly we have 9 such sets of 10
elements each. So total number of possible

combination,

=9 (10)

=90

Now the possible combination which makes

a . .
(Fj an integer without replacement are:

Therefore the probability that (%j is an
integer,

Possible combination which (%j an integer

Total Possible combination of (%}
17
90
Number of red balls = 5
Number of green balls = 8
Number of white balls = 7
Total of white balls =5+ 8 +7 =20

P (getting a white balls or green balls)

_8+7
T 20
153
20 4

When a dice is thrown once, the total
number of outcomes is 6.

I
P (number less than 3) = = E

o N

Total number of alphabets = 26
Number of consonants = 21

Number of vowels = 5



“41), 42), 43), (44, 45), 4,6)
P (consonants) = —

26 (5, 1), (5,2), (5,3), (5,4), (5,5), (5,6)
10.  Probability of two students not having the (6, 1), (6,2), (6,3), (6,4), (6,3), (6,6)
same birthday = P (B)) = 0.992 a) Outcomes for number on each dice
Probability of two students having the same ={2,2},{2,4}, {2,6},
birthday = P (B') = | I:P (B') {4’2 }’ {4’4 }’ {4’ 6 }’
=1 [0.992 {6,2},{6,4}, {66}
= 0.008 o _ |
P (both b =— = —
(both numbers are even) 3 y
i b) Outcomes for sum on two dices is 5
Section B
4 I
[I.  Total number = [B, [2,[I,0,1,2,3 P (sum on two dices is 5) = 3% -9

Number whose square is less than or equal
to | 14. When two dices are rolled simultaneously,
total number of outcomes are :

i) ()CF1
I, D, (1,2), (1,3), (1,4), (1,5), (I,6
2, 1), (2,2), (2,3), (2,4), (2,5), (2,6
i (M0 = @1, 2.2, 23), 249, @5, 26)
3 3,1, 3,2), (3,3), (3,4), (3,5), (3,6)
P (square is less than or equal to |) = 7 1), (4,2), (4.3), (4,4), (4,5), (4,6)
2. S={(T,T), (TH), (HH), H T} G, 1), (5:2), (5,3), (5.4), (5,3), (5.6)
n(S) = 4 (6,1), (6,2), (6,3), (6,4), (6,5), (6,6)
Let A be the event of getting at least on tail Outcomes for sum on the two dices is 10
A={(TH), HT), T T} =(4.6), (5.5), (6,4)
= 3 [
n(A)=3 P (sum on the two dice is 10) = 3% " 12
n(A) 3
PA =" =
n(S) 4
15. Total number of outcomes without
_3 replacement
P (A) - 4
=10x9 =90
13. When two dice are tossed together, total a
number of outcomes are : Fora=1,b=23,4,....10; b not an integer
(1,1, (1,2), (1,3), (1,4), (1,5), (1,6) Fora=2,b=1,3,4,....10; @=2,b=1)
2, 1), (2,2), 2,3), (2,4), (2,5), (2,6) Fora=3,b=1,2,4,5,...10; @=3,b=1)
(3, 1), 3,2), 3,3), (3.4), (3,5), (3,6) Fora=4,b=1,23,5,6,. 10; (@=4,b=1)

&
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@=4, b=2)
Fora=5b=1,2346,...10, (@=5b=1)

Fora=6,b=1,2,3,4,57,8,.10; (a=6,b=1)
&(@=6,b=2)&(a=6,b=3)

Fora=7,b=1,23,4,56,8910 a=7,b=1)

Fora=8,b=1,23456,7,910;,a=6,b=1)
&(@=8b=2)&(a=8b=4)

Fora=9,b=1,2,34,567810;(2a=9b=1I)
&(@=9,b=3)

Fora=10,b=1,23,4,56,7,89 (2= 10,b =
)& (@2=10,b=2) & (a=10,b
=5)

Total number of cases = |7

[@ ), 3, 1), 42), (51, 61), (6,2),
6,3), (7,1), 81), (82), (84), (9 1),
9,3), (10, 1), (10,2), (10,5) ]

a
P(—i int = —
( ; is an integer) %

When three coins are tossed simultaneously,
the total outcomes are :

(HHH), (HHT), (HT H), (THH),
(TTT), MTH), (THT), HTT)

Outcomes for exactly 2 heads

=(HHT), (HTH), (THH)

3
P (exactly 2 heads) = g

No. of cards left = 52 [B = 49

No. of cards of spade left = 13 [B = 10 No.of
black cards left = I3 + 10 =23 [ . Spade is of
black colour]

Total no. of ways to draw a card = 49 No. of
ways to draw a black card = 23

23
.". Required probability = 49

18. Cards are number from | to 20
Number which are multiples of 3 or 7
=3,6,7,9,12, 14,15, 18

P (multiple of 3 or 7) = 2_0 — E

19. a) Total number of cards = 52
Total number of red king = 2

2 I
P (red king) = E = %

b) Total number of queen = 4
Total number of jack = 4

8 2
P (queen or jack) = 45%4 = 5 = 3

20. 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) = 20!
a ue car 350 7
b) P (not a yellow card) = P (red and blue
card)
_lo0o+50 _ 150 _ 3
350 35 7
c) P (neither yellow nor blue card) = P (red
card)
_lo0 2
350 7
Section C
21. When two dices are throw together, the

total number of outcomes are :

(1), (1,2), (1,3), (I1,4), (1,5), (I,6)
2, 1), (2,2), (2,3), (2,4), (2,5), (2,6)



22.

b)

G, 1), 3,2), (3.3), (3.4), (3.5), (3.,6)
4, 1), (4.2), (4.3), (4,4), (4,5), (4,6)
G, 1), (5,2), (5.3), (5.4), (5.5), (5,6)
6, 1), (6,2), (6.3), (6,4), (6,5), (6,6)
Outcomes for prime number on each dice
=310, G35 (5.2

(3.2), (5.5), (3.3)

(2.2), (2,3), (2,5)

K|

P (prime number on each dice) =
Outcomes for total of 9

=(3,6) (4,5),(54).(6,3)
Outcomes for total of || =(5,6) (6,5)
4+2 6 |

36

P (totalof 9or | 1) = 3 " %

When two dices are thrown together, the
total number of outcomes are :

(L1, (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, 4,5), (4,6)
(5, 1), (5,2), (5,3), (5,4), (55), (56)
6, 1), (6,2), (6,3), (6,4), (6,5), (6,6)

Outcomes for a number greater than 3 on
each dice = (4,4), (4,5), (4,6)

(5,4), (5,5), (5,6)
(6,4), (6,5), (6,6)
P (number greater than 3 on each dice)

9

|
T 36 4

b) Outcomes for getting a total of 6 on both

PRAC

dice

Tice

23.

24.

b)

b)

=(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 I

36 3

Total number of shirts = 100
Shirts which are good = 88
Shirts with minor defects = 8

Shirts with major defects = 4

P (Ramesh buys the selected shirt)
_ Number of good shirts 88 22
" Total number of shirts ~ 100~ 25

P (Kewal buys the selected shirt)

Number of good shirts

+shirts with min or defects _88+8

Total number of shirts 100

96 24

100 25

When three coins are tossed together, the
total number of outcomes are :

(HHH), HHT), (HT H), (THH),
(TTT), (TTH), (THT), HTT)
Outcomes for exactly two heads

=MHHT), HTH), (THH)

3
P (at least two heads) = 3
Outcomes for at least two heads
=MHHH),HHT),(HT H),(T HH)

4 I
P (at least to heads) = ry = 5

Outcomes for at least to tails
=(TTT), (TTH), (THT), HTT)

|
P (at least two tails) = ry = 5
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25.

26.

27.

b)

b)

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 [ = 46

A black king

Total number of black kings = 2

2
P (black king) = — = —
(black king) »
A card of red colour
Number remaining red cards = 26 [ b =20

20 10
P (red cards) = 26 - B3

A card of black colour

Number of black cards = 26

26 13
P (black king) = % -3

Cards are number from | to 100

Number divisible by 9 and is a perfect
square

= 36,8l
P (divisible by 9 and a perfect square)

_ 2 1
100 50
Prime number greater than 80 = 83, 89, 97

P (prime number greater than 80) = m

When a coin tossed 3 times, the total
number of outcomes are :

(HHH), HHT), (HT H), (THH),
(TTT), (TTH), (THT), HTT)

Ramesh wins if all the tosses show same
result

=P(A) =(HHH),(TTT)

P(A)=§

P (Ramesh lossing the game) = | [P (A)

2 6 3
= |:|— = — = —
8 8 4
28. Eight equal parts of the game are numbered
as
=1,2,3,4,5,6,7,8,

a) An odd number

Outcomes for odd number = 1,3,5,7

!
2
b) A number greater than 3

4
P (odd number) = 3

Outcomes for number greater than 3

=4,56,7,8

o | v

P (number greater than 3) =
c) A number less than 9
Outcomes for number less than 9

=1,2,3,4,5,6,7,8,

oo | 0o

P (number less than 9) =

29. 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 = 16

Cases for product ' x y ' to be less than 16 :

1) (1) =1xl=1
2) (1,3) =1x3=3
3) (1,9) =1x9=9
4) 2,1) =2x1=2
5) 2,3) =2x3=6



6) 3,1) =3x1=3 P(O)—5
7) (3,3) =3x3=9 12
8) 41) =4x1=4 Let there be ' n ' balls in a jar.
9) (4,3) =4x3=12 So,
P ( product of x and y less than 16) = — >
( product of x and y less than )—|6 P(Q)=E
30. When three coins are tossed together, the k) xn =10
total number of outcomes are : 12
10x12
(HHH), (HHT), (HT H), (T HH), n - :
(TTT), (TTH), (THT), HTT)
I) Outcomes for at least 2 head n = 24 balls
= HHH), HHT), HTH), (THH) |
P(@B) =73
4 | ®=3
P (at least to heads) = 3 = 5
5 x 24 = 8 balls which are blue in colour
2) Outcomes for at most 2 head 3
. 8 blue balls are present in the jar.
=HHT), HTH), (THH), (TTH),
(THT), BTT).(TTT) 32, Total number of balls in a bag = 18 balls
7 -
P (at most 2 heads) = 3 Total number of red balls = x
Total number of balls which are not red
Section D = 18 [k
I ) 18 Lk
31. Probability of selecting red balls P (R) = 2 I) P (ballis not red) = 18
I , X
Probability of selecting blue balls P (B) = 3 2) P(ballisred) = 1o
Probability of selecting orange balls P (O) As 2 red balls are further added in the bag,
. Total number of red balls = x + 2
= D[Z+§J Total number of balls in the bag= 18 + 2
7 = 20
=1 []—
12 P (red ball x+2
red ball) = ——
12 [V 2
AT At 9 x _(x-2)
=ID3 Q,—EXE— 20
12 X x+2
le 20
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33.

2)

34. 1)

2)

3)

20x =16 x+ 32
4x=32
x = 8 balls

Initial number of red balls = 8

Cards are numbered from | to 25
Outcomes for number divisible by 3 or 5

=3,56,910,12,15,18,20,21,24,25

12
P (numbers divisible by 3 or 5) = 2—5
Outcomes for a perfect square number
=1,4,9,16,25
I

5
P (perfect square number) = 2—5 s

Total number of cards = 52
Total number of spared = |3
Total number of aces excluding spades = 3

13+3 16 4
P(spadeorace)=T =% T 13

2
P (black king) = 5 - 26

Total number of jack = 4

Total number of king = 4

4+
P (Either jack or king) =P (J) = 5y
8 2

= E = E
P (neither jack noe king) = | [P ()

| o2
3

35.

4)

2)

3)

4)

Number of king = 4

Number of queen = 4

. . 4+4
p (Either a king or a queen) = 5y
8 _2
52 13

Total number of cards = 49
Total number of outcomes = 49
Odd number

Favourable outcomes = 1,3,5,7,9, 1 1,13, 15,
17,19,21,23,25,27,29,31,33,37,39,41,43,
45, 47,49

Number of Favourable outcomes = 25

No. of favourable outcomes

Probability () = Total number of outcomes

_ 2
T 49
A multiple of 5

Favourable outcomes = 5, 10, 15, 20, 25, 30,
35,40, 45

Number of Favourable outcomes = 9

No. of favourable outcomes

Probability (E)= Total number of outcomes

2
49
A perfect square

Favourable outcomes = 1,4, 9, 16, 25, 36,49

Number of Favourable outcomes =7

No. of favourable outcomes

Probability (E) = Total number of outcomes

7 7

T4
An even prime number

Favourable outcomes = 2

Number of Favourable outcomes = |



36.

N No. of favourable outcomes
Probability (E) =

Total number of outcomes

Throwing a die twice and throwing two
dice simultaneously are treated as the same
experiment.

Sample space = { (I, I),(1,2),(l,3),(l,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),(5,4), (5,5), (5, 6), (6, 1), (6, 2),
(6,3),(6,4),(6,5), (6,6) }

(i) P (5 will not come up either time) =
Number of times 5 does not show
divided by total number of outcomses
P(5 will not come up either time) = 36

(i) P (5 will come up at least once) = Number
of times 5 shows up at least once
divided by total number of outcomes

P (5 will come up at least once) = 36

::::::

37.

b)

Total number of persons = 12

Number of persons who are extremely
patient = 3

Number of persons who are extremely
honest = 6

Number of persons who are extremely
kind

12 Y3 + 6)
=12 0B

=3
P (person who is extremely patient) =

3
12
|
y)

P (persons who are extremely kind or
honest)
3+6
12
9

12




