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. Real Numbers

MULTIPLE CHOICE QUESTIONS

I.  (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, I, 2.
~0<r<3.

2. (c¢) LCMof23and 33 =23 x 33

(®) n+7 2n+ 132

2n+ 14

1 |n+7|-n=-7
n

0+7
+7

0

o HCF = |

4. (d) The two numbers 51 and 34
Their L.C.Miis
102 =17x3x2
51 17 x 3
34 17 x 2
5. (@ 70-5=65
(b) 125-8=117
Now, we will compute the H.C.F. of 65 and | 17.
(@) 65 (b) 117

5 |65, 3117

13 |13 3 39

I
I I
I I
[ I
| | 13 |13
I I

I

I

I3 is the only common factor of 65 and | 17. Hence H.C.F. of 65 and 17 is |3.
Therefore, | 3 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




sy

Section A

Here, a is a dividend.

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 itis also divisible by 5 besides | and the number
itself.

3. Dividend = Divisor ¥ Quotient + Remainder

=53 x 34+ 2|
= 1802 + 21
= 1823

4. y=5x%x13=65
x =3 x |95=1585
HCF (k, 2k, 3k, 4k, 5k) = k

6. Smallest composite no. = 4
Smallest prime no.= 2
~HCF (2,4) =2

7. 6n=(2x%3)n
We know that a number ends with digit 0 only if it has both 2 and 5 as factors.As é6n does not have 5
as a prime factor, so, 6n does not end with digit 0.

8 P=ab> Q=2ab
FACTORS OF P(ab) =axbxb
FACTORS OF Q(a’b) =axaxaxb
so, LCM OF PQ =aXaXaxbxb

= a3p2
9. HCF of a =x’y?
b = xy?
Aa=XX XYYy
b=xyyy
The highest common factors of a and b are
xy?
0. LCM@b) =T
: @b =HCF @ b)
_ 1800 _ 150
12

Section B

Il. Leta be a given positive number.

On dividing a by 4, let q 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.

2. Using Euclid’s Algorithm,

240=228x | + 12




228=12%x19+0
Here, remainder = 0, Divisor = 12
So, HCF (240, 228) = 12

I3. Ifa,bare any two positive numbers
Their HCF (a,b) = h and LCM (a, b) = | then
axb=hx]|
Given
a=1253,b =440
h=11
| =253 xR
Therefore
hxl=axb
Il x 253 x R =253 x 440

(253 x 440)
~ (11 x 253)
R = 40

4. 3x[2x 10l +4
=4x3x3x10l+1)
So,4 is also a factor of 3 X |2 x [0] + 4 besides | and the no. itself.
So,3 x 12 x [0l + 4 is a composite number.

I5. Step by step explanation:
We have 1200,
We fist factorise the number “1200”.
1200=2%x2x2%x2x3x5x5
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 =2x2%x2x2x3%x3x5x%x5

V3600 =V2%x2x2x2%x3%x3x5x5
V3600 =2x2x3x5

V3600 = 60
Hence, 3 is the smallest natural number by which 1200 should be multiplied so that to make it a perfect
square.

|6. Factors of | to 10 numbers

| x2
| x3
| x2x2
| x5
| x2x3
| x7
= x2x2x72
| x3x3
|
o

_.,
>
c
3
o
]
o
(=g
o
o
I

=LCM (1,2,3,4,5,6,7,8,9,10)
| x2x2x2x3x%x3x5x7=2520

Let x and x + | be two consecutive positive integers.
If x is even,x + | is odd, so,x (x + I) is even




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

8. 3x5x%x13x46+23=23x(3x5x[3x2+1)
So, 23 is a factor of 3 x |5 x |3 x 46 + 23 besides | and the no. itself.
Therefore,3 x 5 x |3 x 46 + 23 is a composite number.

9. As least prime factor of a is 3,2 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.

20. No, two numbers can not have |5 as their HCF and 175 as their LCM because 15 is not a factor of |75.
(HCF of two numbers is always the factor of their LCM)

Section C

21. Using Euclid’s Division lemma.
a=6gqtr;o<r<é
r=0,a=6q=2(3q),even
r=1l,a=6q+1=2(3q)+|,odd
r=2a=6q+2=2(3q+ l),even
r=3,a=6q+3=23q+ )+ 1,odd
r=4,a=6q+4=2(3q+2),even
r=5a=6q+5=23q+2)+|,odd
So, any positive even integer can be written in the form of 6q, 6q + 2 or 6q + 4.

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

Case |

a =4q+ |

a? =(4q+1)2=16q>+1+8g=8(2q*+q)+ |
=8m + | (m=2q*+q)

Case 2

a =4q+3

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

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

23. Consider 252 and 324.
Here,a = 324 and b = 252
by euclid’s division lemma
a=bq+r, 0<or=r<b
324=252 x| +72
252 =72%3 + 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+r0<or=r<b
180=36%x5+0
Therefore, HCF (180, 36) = 36
Hence, HCF (180, 252, 324) = 36

24. Using Euclid’s Division lemma,
a=5q+r;0<r<5




25.

26.

27.

28.

29.

r =0,a = 5q,a? = 25q?> = 5m (m = 5@?)
r=1,a=5q+ [,a2=25¢*+ | + 10q
=5(5¢*+2q) + |
=5m+ | (m =5q*+ 2q)
r=2,a=>5q+2,a>=25q*+4 + 20q
=5(5q*+4q) +4
=5m + 4 (m = 5q* + 4q)
r=3,a=5q+ 3,2 =25¢q* + 9 + 30q
=5(5q*+6q+1)+4
=5m+4 (m=5q*+6q+ 1)
r=4,a=>5q+4,a>=25¢*+ 16 + 40q
=5(5q*+8q+3)+ |
=5m+ | (m=5q*+8q+3)
So, square of positive integer cannot be of form 5m + 2 or 5m + 3.

’

::irlimun; distance ei;:‘h shouldd?/v:Ik so 2 40, 42, 45

at each can cover the same distance.

= LCM (40, 42, 45) 2 |20, 21, 4

=2520 ¢cm 5 10, 21, 45
2 2, 21, 9
3 I, 21, 9
3 [, 7, 3
7 I, 7, I

I I I

7x19x1+11=117xI19%x1+1)

So, I'l is also a factor of 7 x 19 x || + | |besides | and number itself.

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

7x6%x4x3%x2x|+3=3(7x6x4x2x]+])

So, 3 is also afactor of 7 x 6 x 4 x 3 x 2 x | + 3 besides | and number itself.

So,7x6x4x3x2x|+3isacomposite number.

Here, we have to find LCM (12, 15, 18) which 2 12, I5, 18

indicates after how long they all again toll together. 3 5 s 9

LCM (12, 15,18) = 180 ’ -

So, three bells will toll together after 180 minutes i.e. 3 hours. 2 2, 3, 3

Using Euclid’s division algorithm, 3 , . 3

1170 = 650 x | + 520 5 | |

I I

650 =520 x | + 130

520=130%x4+0

So, HCF (650, 1170) = 130

Therefore, the largest number which divides 650 and | 170 exactly is 130.

. | _ | 3-242
Con5|der3_l_2\/f—3_I_2\/T>< 3272
3-242 —24
_ _ 3 | 2 —3_27

~ =
3-(2v7)
Let if possible 3 — 242 is rational

3-242 = %,p and q are integers and q # 0

PPPPP



10-9-=

Here,%( - %j is rational but /2 is irrational which is not possible.

So, we get a contradiction.

Therefore, 3 — 24/2 is irrational.

. | .. .
i.e. 3423 is irrational.

30. Using Euclid’s division lemma,

[17=65x 1|+ 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(l))
=65(2) + 117(-1)
=65m+ 117n
Soom=2,n=-|

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) =28x 3?2
=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 l, 9
3 l, 3
l, I
Now,
HCF x LCM =4 x 2304
=9216
Product of numbers = 256 x 36
=9216




32.

33.

34.

35.

So, HCF x LCM = Product of humbers

We know that every positive even integer is of form 2q and every positive odd integer is of form
2q + 1.
Case | n =2q
Consider n*—n =4q*-2q9=2(29*-q)
~ n?—nis divisible by 2
Case 2 n=2q+ |
Consider n*—n =(2q+ 1)>—(2q+ 1)
=492+ 1 +4q—2q- |
=4q2 +4q9-2q
=2(292+2q9-q)
=2(292 + q)
~ n?—nis divisible by 2.
From Case |, Case 2, we get n? — n is divisible by 2 for every positive integer n.

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

For r =0
a=3q>a’=27¢ = a’=9(3q})
=9m (m = 3¢’
Forr =1

a=3q+ I=2a*=27¢"+ 1 +27q* + 9q
=939’ +3q°+q) + |
=9m+ | (m=3q>+ 3q*+2)
Forr =2
a=3q+2=a’=27q¢’+ 8+ 54q* + 36q
=9(3q*+6q*+4q) +8
=9m + 8 (m = 3q* + 6q* + 4q)
Therefore, cube of any positive integer is of form 9m,9m + | or 9m + 8 for some integer m.
(i) Greatest possible length of each plank
= HCF (42, 49, 56)

=HCF(2x3x7,7,22x7)

=7
So, greatest possible length of each plank is 7m. 2 182

(i) HCF (182, 169) 7 91 :I?; I|639
=HCF(2x7x13,13? 3 3 I
=13 '

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 =2x3x3x4x5
945=3x3x3x5x%x7
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 + | and n +2.



If number is divided by 3, remainder can be 0,
| or2.iie.n=3q+r0=<r<3
lfr=0, n=3q divisible by 3
Ifr=1, n+2 =3q+1+2
=3q+3
=3 (q+ |) divisible by 3
fr=2,n+1=3q+2+1=3(q+ ) divisible by 3
So, one of numbers n,n + |,and n + 2 must be divisible by 3 i.e.n (n + ) (n + 2) is divisible by 3

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

r=0, n=2q divisible by 2

Also,n +2=2q+2=2(q+ |) divisible by 2
So,one of n,n + | or n + 2 is divisible by 2 i.e.
n(n+ I)(n+ 2)is divisible by 2.

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

implies n (n + 1) (n + 2) is divisible by 6.

37. @ 2 | 420 2 | 180 2 | 378
2 | 210 2 | 90 3 | 189

5 | 105 3 | 45 3 | 63

3 | 2 S E 3] 21
7|17 51 5 71 7

| | |

So,HCF of 378,180 and 420 is 2 x 3 = 6 2 | 378, 180, 420
And LCM of 378,180 and 420 is 2 x 2 x 3 x 3 x 3 x 5 x 7 = 3780 31189, 90, 210
So, let us check whether 3 63, 30, 70
LCM (378, 180 and 420) x HCF (378, 180 and 420) 7 | 21, 10, 70
is equal to the product of the three numbers 2 3, 10, 10
3780 x 6 = 378 x 180 x 420
22680 # 28576800 > 3 > >

3 3, I, I

I

Hence LCM x HCF is not equal to the product of the three numbers.
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

> \/_=%

P . . C
Here,E is rational but /2 is irrational
So, we get a contradiction.

=~ 242 is irrational.




38. (i) Letif possible 2

is rational.
5
243
— %; p and q are integers,q # 0
- 3P
37
5
Here,—z is rational but /3 is irrational which is not possible, so we get a contradiction.
C243
- is irrational.
(ii) 3 rational numbers between |.12 and I.13 are I.1210, I.1211, I.1213.

3 irrational numbers between |.12and I.13 are 121121 112111..,1.1221222...,1.123123312333...

Section A

I. 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+ 220  6y5 + 45
25 25

_ 105
G
= 5 which is rational.
3. HCF(a,b)xLCM (a,b)=axb
I5 % LCM =45 x |05

_ A5 x105
LCM = =—¢— =315

4.  Decimal expansion will terminate after 4 places of decimal.
HCF x LCM = 100 x 170 = 17000.

6. Here, denominator = 1500 = 2% x 3 x 53
As denominator is not of the form 2™ x 5" so, it has non-terminating repeating decimal expansion.

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

9 x 360 = a x 45
9 x 360 _
45 ~4
8. L =00112 2=
" e
95 15 _ 95+ 150
% 0T F T a0
_ 245 _
=S5 =615

Decimal expansion will terminate after 5 places of decimal.




Section B

12. Let if possible 5 /¢ is rational.

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

p
V6 = 5q
P o . . o .
Here, E is rational but /¢ is irrational which is not possible. So, we get a contradiction i.e. 5 \6 is
irrational.
13. Letx=14l.. (1)
x*x [00=1.41 x 100
100x= 141. 1.41 Q)
On subtracting (1) from (2) , we get
99x = 140
_ 140
X~ 799

4. Maximum capacity = HCF (850, 680)
=HCF (2x52x 17,22 x5 x 17)
=2x5x |7
=170 1L

5. () (=D)+ D)™+ =D+ 1+ (1)
==+ )+ D)+ (=1

=-2
-5 s
. E L __L_L
i) (22)7=2"7=2+= =5
6. The given rational number is o4
13 _ 13 13

Now %4 26 26 x 5o

The denominator of the given rational number is of the form




20.

2™ x 5nj.e.2¢ x 59 0.203125

=~ The decimal expansion of 5 is of the form of terminating. 64 II32.gOOOOO

The decimal expansion ofé—i terminates after 6 places of decimal. 200

Using Euclid’s Algorithm. 192

4052 = 420 x 9 + 272 80
420=272 % | + 148 64
272 =148 x | + 124 160
148 =124 x | + 24 128
124=24%x5+4 320
24=4%x6+0 320
Here remainder = 0, Divisor = 4
So, HCF (4052, 420) = 4 0
. . 3 . .
Let if possible — is rational
PossPe s
3 -F are integers,q # 0
\/? q ’ Pa q ’
3
w=3
p
Here,ﬂ is rational but 5 is irrational which is not possible, so we get a contradiction.

% is irrational.

Using Euclid’s Division Algorithm,
180 =144 x | + 36
144 =36 x4+0

Here, remainder = 0, divisor = 36

So, HCF (144, 180) = 36

We can write

36 = 180— 144 (I)
=36
=39-3
=13(3)-3
=13m-3
m =3
9" =3 x3)

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

Section C

21l. Letif possible 3 + /5 is rational

V3 + ﬁ:%pand qare integersand q # 0

3 =%
- (@)



2 2
3= 245 F 5
q

q
P,
\/_ 7
\/?=i(P—+2j
2p \¢q’
q

2
Here,2— (P—Z + Z\J is rational but 5 is irrational, which is not possible.
p\9

Therefore, 3 + +/5 is irrational.
22. Letif possible 2 /3 + /7 is rational

2x/?+\/_=%,q are integers,q # 0

\/7-3—2\/_
PZ
7= q2 +|2——\/_
4 2
ap 3= +5
q q’
q

2
Here,‘friP [% + 5) is rational but /3 is irrational which is not possible. So, we get a contradiction

243 ++[7 isirrational.
0T+ 7) 257 (203) (7]

=12 — 7 =5 which is rational
23, 5x7xI3x17+289=17(5x7x13x1+17)
Here, |17 is also a factor of 5 X 7 x |3 x |7 + 289 besides | and number itself. So, it is a composite
number.
Also, 7 x 1 x 13 x 15+225=(7x 11 x 13 x|+ 15)15
Here, |5 is also a factor of 7 x || x |3 x |5 + 225 besides | 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, |5, 20
after 120 minutes i.e.2 hours. 3 5 5, 10

2 l, 3, 2

25. Using Euclid’s Division algorithm. 3 l, 3, I

I

2058 =378 x 5 + 168

378 = 168 x 2 + 42

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




26.

27.

28.

Let HCF = x
LCM = 14x
LCM + HCF = 600
14x + x = 600
I5x = 600 x = 40

We know that HCF (a,b) X LCM (a,b) =a x b
40 x 14 x 40 = a x 280
_40x 14 x40
2T 280
=80
According to Euclid’s division lemma,
a=bgq+rand0=<r<b
let a = Some integer
b=4
r=0,1,23
a=4q,4q+ |,4q+2,4q+ 3
Therefore, a is a positive integer if
a=4q+ l,4q+ 3

Let if possible 7 — 2 /3 is rational.

7-2+3 = %,p and q are integers and q # 0

2T =7-%

w34
P
2 q

So, we get a contradiction
& 7 =243 is irrational.

Here, i (7 — —j is rational but /3 is irrational which is not possible.

Section D

29.

I
(i) Letif plossible ﬁ is rational

7

Nl %, p and q are integers and q # 0

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

P

.. .
s —— is irrational

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

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

=P
V5 7q

Here, 7a s rational but /5 is irrational which is not possible. So, we get a contraction.
q



=~ 7 4[5 is irrational.

30. Using Euclid’s division algorithm
237=81x2+75
8l =75x1+6
75=6x12+3
6=3%x2+0
So, HCF (237,81) =3

Consider 3=75-6(12)

=81 -6)-6(l2)
=81 - 13 (6)
=8l - 13 (81 - 75)

=81 -8I(13) + 13 (237 -81(2))
=8I (I —13-26) + 237 (13)
=8I (-38) + 237 (13)
=8Ix +237y
where x=-38,y =13
31. HCF (96, 240, 336)

= HCF (2° % 3,2* x 3 x 5,24 x 3 x 7)

=2tx3

=48

So, number of stacks of English books = — = =
Number of stacks of Hindi books = — 5 =

Number of stacks of Mathematics books = —— =

32. (i) = AS we have to find 5 rational numbers between | and 2
= We can consider = |.1,1.2,1.3,1.4,1.5
112 13 14 15
0’ 10’ 10° 10’ 10
I 6 13 7 3
10> 5710 5"’ 2
(i) HCF (70 -5, 125 -18)

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

33. Let if possible 4/3 is rational
V3 = B, p and q are integers and q # 0

HCF () =
qV3 =p
3q? = p?
3 divides p>= 3 divides p
p=3c
p?*=9c?= 3q* = 9¢?
q? = 3¢




= 3 divides q* = 3 divides q

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

So, our supposition was wrong,

\[3 isirrational.

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=0

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+ |, not divisible by 5
nt+4=5q+ 1| +4
=5q+5
=5(q+ |), divisible by 5
n+8=5q+ 1| +8
=5q+9, notdivisible by 5
n+12=5q+1+12
=5q+ I3, notdivisible by 5
n+16=5q+1+16
=5q+ |7, not divisible by 5.
So,forr =1, only n + 4 is divisible by 5
Forr =2,
n=5q+ 2, notdivisible 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,for r =2,only n + 8 s divisible by 5
Forr=3
n=5q+ 3, notdivisible by 5
n+4=5q+7, notdivisible by5
n+8=5q+ |, notdivisible by 5
n+12=5q+ 15
=5 (q + 3),divisible by 5
n+ 16 =5q+ 19, not divisible by 5.

So, for r = 3,only n + 12 is divisible by 5.

Forr=4
n=5q+4, notdivisible by 5
n+4=5q+8, notdivisible by5
n+8=5q+ |2, notdivisible by 5
n+ 12 =>5q+ 16, not divisible by 5



n+16=5q+20
=5 (q + 4), divisible by 5
So, forr=4,only n + 16 is divisible by 5.

35. Letif possible n + «m is rational

n+m= %, p and q are integers and q # 0
P
Vm=g-n

Here,%— n is rational (as p, q are integers and n is rational) but \/m is irrational.
So, we get a contradiction.
Therefore, n + \'m is irrational.
36. To prove:y/p ++/q is irrational.
Let if possible p ++/q is rational
Np +Vq= %, aand b are integers and b # 0
VP=p-va

On squaring both sides, we get

a? 2a
=+ 2 - —
P= 1 bﬁ
2a _a?
T q‘?"'q_P
aglfay

b (a2
Here,2— ey + q— p|is rational but 4/ 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 | cyclist = > - 180 hrs
Time for 2™ cyclist = 360 + ;—g = 144 hrs
Time for 3™ cyclist = 3 - 120 hrs

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 =2x7x1|
So,HCF (32,616) =2 =8
Hence, maximum number of columns = 8




39.

40.

(i

()

(ii)
(i)

(ii)

(iii)

We know that for any two positive integers a and b,
LCM (a,b) x HCF (a,b) =a x 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; 0sr<b
Take b=6
a=6gq+r;0<r<é6
For r=0
a = 6q
= 2 (3q) which is even
For r=1
a=6q+ |
=2 (3q) + | which is odd
For r=2
a=6q+2
=2 (3q + 1) which is even
For r=3
a=6q+3
=6q+2+1
=2(3q + I) + | which is odd
For r=4
a=6q+4
=2 (3q + 2) which is even
For r=5
a=6q+5
=6q+4+1
=2 (3q + 2) + | which is odd
Therefore, every positive integer is of form 6q + | or 6q + 3 or 6q + 5.
LCM (¢ y3, % y5) = X3 8
I35 and 225
225=135%x1+90
135=90x | +45
90=45%x2+0
So, HCF (135, 225) = 45
196 and 38220
38220=196 x |95+ 0
So, HCF (196, 38220) = 196
867 and 255
867 =255x% 3+ 102
255=102x2 + 5]
102=51x2+0
So, HCF (867, 255) = 51

LCM (306, 657) = = 22338



Polynomials

MULTIPLE CHOICE QUESTIONS

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

af = 3

K
I

= b2>(a+c)=a’+c?+2ac

= b?—4ac > a2+ c?-2ac

= b’-4ac>(a-¢)*>0

=3 Discriminant cannot be negative and positive
simultaneously.

U
~
I
w

a cannot be greater than 0.

2. () a+P= _T> op = % = c cannot be greater than 0.
. l+l _ 0+B _ _13 i 3 So, only possibility is ¢ < 0
o B of 7 7
3. (d) bothaandc. 4 W
4. (b) Let p(x) = 2x*+ 2ax + 5x + 10 Section A
As (x + a) is a factor of p(x), l. b*—4ac=0
p(—a) =0 f(x) has two equal zeroes
22-222—-5a+ 10 = 0 2. A quadratic polynomial is of form

5, = 10 k {x* — (sum of zeroes) x + product of zeroes

a=2 = k{xz—(%l)x+(—3)}
5. (b) Ifc=0, )
Discriminant (D) = b? — 4a(0) = 5 {2 +x-6}
< 0 (as f(x) has no real zeroes) 3. Letp(x) =x*+x*—2x*+x + |
= 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 -x*-3x+ |
In the discriminant, b? is positive. Discriminant = xX2(3x-1)-13x-1)
(D) will be negative only ifa >0 = (@=1)@Bx-1)
Consider a+b+c<0 = (x+1)(x=1)G@x—1)
= b<-a-c 6. a+b=11, ab=30

= -b>a+c a’+ b’ = (a+b) (a® + b2 —ab)

ADDITIONAL" pf ETHEMATICS - 10




7.

9.

= (a + b) [a + b)* — 3ab]

= 11 (121 = 90)
= 11 (31)
= 34|
f(x) = 6x2—3 —7x
= 6x*—7x-3
= 6x*—9x +2x -3
= 3x (2x-3)+ | (2x-3)
= (2x=3)(3x + 1)
Now, () = 0= x= 2,
ow, (x) X '3
. _3 -
0, Zeroes are x = —, —
p(x) = 4x* — 5x — |

5
oc+B=Z, ocB=T

-1 (5)_ -5
wptoap=ap(a+p) = (Z)=g

f(x) = 6x3 + 3x2 — 5x + |

gy
¢ "6 T2
—
(X[_))'Y— 6
|
So, o' By —— =—
By By

By + af’y + afy?
=afy(a+tB+y)

5

Section B
10.

Dividend = Divisor *x Quotient + Remainder

X+ 222+ 4x+b=(x+1) (x*+ax + 3)
+(2b-3)

= (C+ax?+3x+xP+ax+3+2b-3)

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

atl=2=a=|

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

. p(x)=3x2-6x+4

4
oat+fB=2 ocB=5

g-+——+2(-|—+l]+3oc[3
Booa (2 B

= 0€2+BZ+2(OC+BJ+3&B
of of

= (OHB) _ZaB+2(a+B]+3aB
of of

8
4_°
= 3+2£+31
4 413
3 3
= 1+3+4
= 8

I
Let the zeroes be a, o

I -13 | 6a
o+ — = —=
o a’+9’ o a2+9
So, | = =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 B.

Sum of zeroes (o + [3)

Product of the zeroes o
g] B %

kK k
—2k = 312
2k +3k2=0
kG3k +2) =0
k=0

-2

k=T



14. 2x2 +2x - |

42 +3x—2 /) 8*+ 143 —2x2+8x— 12

8x* + 63 — 4x?

- - +

83+ 22+ 8x— 12

8x3 + 6x2 — 4x

- -+
—4x* +12x - 12
—4x2-3x +2
+ o+ -
I5x — 14

I5. Cubic polynomial is of form
{C—(a+B+y)x?+ (af + Py +ay) x—apy}
=k{x*-(5+6-1)x*+(30-6-5)x-30}
= k{x*-10x*+ 19x + 30}

|6. 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 (@a+ b+ c)x* + (ab + bc + ca)x —abc — 0.

Comparing this equation with the given

polynomial:

We find:
3p=—(a—-d+ata+td)

= 3p= -3a

= p= -

3g—(@a—d)ata(atd)+(atd)a—d)

= 3q=a’—ad+a’+ad+a’—-d’

= 3q = 3a’-d?
= d* =3a’-3q
or,d?> =3p?-3q

And,r = —(a—d)a(a + d)

Or,r = ad?*-2a?

Or,r=(-p) 3p*—39) - (-p)’
Or,r=3p°+3pq +p’
Thus, r = 3pq — 2p°.

Section C

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

Sum of zeros = o + 3 =

-
a
Product of zeros = L= wa

a 2

20+ 3 and 3o + 23 are zeros of a polynomial.
Sum of zeros = 2o + 3B+ 3o + 23
=50+ 503
=5 [o+ ]
5

=5 x—

2
=25
S 2
Product of zeros = (2o + 33)(3a + 23)

=20 [30 + 23] + 3B [3a + 2]
=602 + 403 + 903 + 6p32
=602+ 130 + 6P
=6[o2+ 2]+ 130
=6[(o+P)*—20B]+ I30p

[ 2
=6 |[3) —2xL|+13x L
2 2 2




19.

20.

-18

4 2
a quadratic polynomial is given by :-

[Simplest form]

k { x* — (sum of zeros)x + (product of zeros)}
5

k {x2 — == + 41}
2x

k=12

2 -2 +41]
2x

2x* — 5x + 82 is the required polynomial.

Dividend = Divisor * Quotient + Remainder

xt+ 223 -2x2+x— | =(x*+2x—3) Quotient
+ Remainder
x2+ |

X2+ 2x—=3 ) x*+ 23 -2+ x— |

x*+ 23 - 3x2
+

x2 + x — |

x2 +2x —3

- -+
-x +2
So, x*+23-2x+x—1=(x*+2x-3) (X2

+1)+(x+2)

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

2x* + 5

I +4x+ | J6xt + 83+ I7x2 +2Ix+ 7

6x* + 8x3 +2xX2

I5x2 +2Ix + 7

I5x2 +20x + 5

x +2

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

Let the quotient be q(x) = ax*> + bx + ¢ and
remainder r(x) = px + g

Using division algorithm,

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

3+ 53 —7x*+2x + 2

21.

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

= ax* + bx3 + ox? + 3ax® + 3bx? + 3cx
+ax?+bx+c+px+gq

a=3
5=b+3a=>b=5-3a=>b=-4
-7 =c+3b+a
7 =c-12+3=c=2
2=3c+b+p
2=6-4+p=>p=0
2=q+c=>q=2-2=0

So, Remainder =px+q=0

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

Let f(x) = x* + 2x2 + kx + 3

Remainder = f(3) = 21
3 +23)*+3k+3 = 21
27+ 18+ 3k +3 = 21
3k = 21 —-48=-127
k = -9

Now, we will find the quotient.
Dividend = x3+ 2x2 + kx + 3

= xX3+2x2-9x + 3

Divisor = x—3
x2+5x + 6
x—3 /x3+2x2—9x +3
x3 — 3x?

-+
5x2—9x + 3
5x? — 15x

-+
6x + 3
6x— 18
-+
21

So, quotient = x* + 5x + 6



22. Zeroes are —/3 and \/5

23.

PRAC

So, factors are (x + +/3), (X — /3)

ie. (x+ 4f3) (x—+f3)isalso a factor
i.e. x?—3is a factor of given polynomial.

2x + |
x2=3 /23 +x2—6x—3
233 — 6x
- +
x* -3
x* -3
- +
0
For the remaining zero,
put 2x+1 =0
_ -
D)

As 2 is a zero of given polynomial, x — 2
is a factor of the polynomial.

6x2 +7 2 x + 4
x—2 /6 +2xt —10x — 4.2

6%} — 6+/2 x2
+

72 x* = 10x
72 x* - 14x

- +

4x - 42
4x -4
— +

0

For other zeroes,
6x2+7\2x+4=0

6x2 +32x+42x+4=0

3x (2x+ 2) +42x+4=0
32x (V2 x+ 1) +4({J2x+1)=0
BV2x+4) (V2x+1)=0
4 42 2P
32 6 3

o 2
and X = —(—=—"
2 2

X

TicE

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

X =
g(x) <2
: x> —3x*+3x -2
X—2

x2—x +1

x—2/x3—3x2+3x—2
x3 — 2x?
-+

- x* +3x-2

- x* + 2x
+ _
X —2
x —2
0
So, g(x) =x*—x+ |
Section D
25. f(x) =x*—px+q
a+P=p apf=q
Consider
LHS
o2 .\ 2 _ ot +B4
F <z ap
(@) ()
0(2[.))2
:oc2 +p? ]2 —20B°
(o)
_(oc+B)2 —20cB] —2(0p)’?
) (o)’
(p?~2q] ~2(q)’

(a)

p’+4q’ —4p’q-2q’

2

q




4 4 2
= P—z—i+2 = RHS
¢ q

26. Letp(x) =x}*—2x*+qgx—r
a+tB+y=2

For a+pf =0 = 0+r=2
= r=2
Also, afy = r
20 = r
af + By +ay = g
ap+vy(a+p)=q
af+y(0) = q [Asa + B =0]
aff = q
r _
5 9
2q = r
27. 22 -3x + (-8-2k)

X2+ 2x+k [2x* +x° — 14x* + 5x + 6

2xt +4x3 + 2kx?

—3x3 + X314 -2k) + 5x + 6

-3x3 — 6x2 — 3kx
+ + +

X2 (-8 —2k) + x (5 + 3k) + 6
X2 (-8 —2k) + x (—16 — 4k) + k(~8-2k)

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

Remainder = (21 + 7k)x + 6 + 8k + 2k?
As x2 + 2x + k is a factor of

2x* + 3 — 14x2 + 5x + 6,
So, Remainder should be zero

21 + 7k)x + 6 + 8k + 2k2 = 0

=0x+0
On comparing coefficient of x, we get
21 +7k=0
k=-3

Now, we will find zeroes of the two

polynomials.
2x*+ x3— 14x*> + 5x + 6

= (@ +2x + k) [2¢ - 3x + (-8 =2 k)]

28.

So,

(@)

(b)

(x2+2x-3) (2x*-3x-2)
(x*+3x—x—-3) (2xX*—4x + x—2)
[x(x+3)—-1(x+3)][2x (x—2) + |
(x=2)]

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

-3, 1, _—I,Z
2

zeroes are

Again consider x> + 2x + k
=x*+2x-3
=x*+3x—-x-3

=x(x+3)-I(x+3)

= (x— 1) (x +3)
So, zeroes are |,— 3.
f(x) = x*—2x +3
at+p =2
aff =3

Roots are (a0 + 2,3 + 2)

Polynomial is

k {x? — (sum of zeroes) x + product of zeroes}
k{—(a+2+p+2)x+(a+2)(p+2)}
k{—(a+p+4)x+af +2(a+p)+4}
k{x*-(2+4)x+3+2(2) +4}
k{x*—6x+ 11}

Sum of zeroes
o—I

_ ool Bl

o+l P+l

) (—=1)(B+1)+ (o +1)(B-1)
(a+1)(B-1)

of+o—-PB-l+af-a+p-I

of+o+PB+I
_ 20B-2
T aft+o+p+l
T 342+
+pB=2
42 °rp
- 6_3 OLB=3
ADDITIONAL" pg ETHEMATICS - 10



Product of zeroes

1l
—_]— =
R(R
L
N——o
/N
==
L
N——o

A quadratic polynomial is of form

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

2 _2 +I
X —X—

%{3x2 —2x +|}

29. x? —2\/§x+3

x—\/g/x3 —3\/§x2+|3x—3\/§
x3 —\/EXZ
+

—2J5x2 + 13x — 345

—2/5x + 10x
+ -

3x - 345
3x — 345
- +

0

For other zeroes,

Consider x?— 2\/§x +3=0

25 +20-12
2

25 +/8

2

o
S

30. ax®+3x2—bx—-6

31.

x=-1,-2

Put the values of x in Equation
We get,
a(-1)?*+3(-1)*-b(-1)-6=0
= —a+3+b-6=0
= b-a=3
Now x = -2
a(-2)*+3(-2)*-b(-2)-6=0
= -8a+12+2b-6=0

= 2b-8a+6=0

= b-4a=-3 = - (2)
from (1) and (2)

b—a =3

b—4a=-3

o+ +

Ja=6

= a=2putin - (N
b-3=2
= b = 5 now put this value in Equation

ax® +3x*-bx—-6=0

=2 +3x*-5x-6=0

Two zeroes are given (—1,-2)
x+Dx+2)=x*+2x+x+2=0
=>x*+3x+2=0

2x —3
x2+3x+2 |/

2x3 + 3x>—-5x -6

2x3 + 6x? + 4x

—3x>2-9% -6
—3x>2-9% -6
+ o+ o+
000

Hence, another zeroes is

2x—-3=0

= x=o

X=7

As zeroes of q(x) are also the zeroes of p(x),

so, remainder should be zero. (As q(x) is a .
19



factor of p(x) o= *4

X - 3x+2 For a=-4, -a=-(4)=4

X¥+22+a/) x>+ xt — 43+ 32 +3x+b
/ For o =4, -0 =—4.

x° + 2x*+ ax?

- - = So, zeroes are 4,4, 5
- 3x*— 4> + 3-2a)x* +3x+b (i) ) 5 (x+ 1)
i x) = x2—p (x -cC
- 3x*— 6x3 - 3ax P
+ + + = XZ_PX_(P+C)
233+ (3—a)x* +(3+3a)x+b
+ = = — +
st et b a+fB =p afp=—(p+c)
- - - Consider
(-a—l)x*+ (3 +3a)x + (b-2a) (@+1)B+1) = af+(a+p)+I
Remainder = 0 =-(prto+ptl
(-a—-l)x2+ 3 +3a)x+(b-2a)=0 =1-c
= —-a-1=0, b-2a=0 WORKSF
= a=-lI, b+2=0 .
Section A
= a=-l, b=-2
I. f(x) has 2 real zeroes.
Now,
2. X2+ 7x + 12
p(x) = (X*+2x*+a) (x*-3x+2)+0

x?+3x+4x+ 12
X2+ (x +3) + 4(x + 3)
(x+3) (x+4)

G+ 22— 1) (x*—3x +2)

For other zeroes of p(x),

Put x2-3x+2 =0 For zeroes of polynomial,
xX—2x—-x+2 =0 x+3=0, x+4=0
x(x-2) - 1(x-2) =0 x=-3, x=-4
(x-1)(x-2) =0 3. Leta, i be the zeroes of p(x)
x = 1,2 * I -a
o0— = —<=
So,x = 1,2 are zeroes of p(x) but not of q(x) o 5
32. (i) p(x) =x*—5x>—16x + 80 I = —?a
Let the two zeroes be a,—o and the third a=-5
zero bey. 4. f(x) has 2 distinct real zeroes
at o)ty =53 5. Let p(x) =x3 +ax?*+bx +c
Y= Let «, B,y be zeroes of p(x)
Also o(-a)y = -80 Such that o = —I
—a*(5) = -80 apy = C
80 1 py=-C
or = =16 By = C




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

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

3

1 1
~ ~
—N— —
X X
¥} ¥}
| |
7~ N /7
;|u-| wI|N

N——— l
X oa|—
| ——
o | — X
—

K [2x* —5x —2
12

k
T3 (12¢ = 5x - 2)

. 2y+7y+5=0
Herea=2,b=7,c=5

o, B are 2 zeroes

So sum ofthezeroes=(x+[3=__b=i
ca 2
C 5

Product of zeroes = af = - =5
Now just put the values
a+BroB =(c+P)+op

_—7.,5

)

_2__

2

So required answer is —|

~<

< f(x) =-x>+2x-3

=N W R U1 NN 0O

<\
< — T T T T\ I

9-8-76-5-4%-2-1

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

< f(x) = -x2+2x -3

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

::::::::

9. f(x) = (k2 + 4)x2 + 13x + 4k

[
Let the two zeroes be o, —

o
| = o s _ 4k
o k? + 4
kX-4k+4 =0
(k-22=0
k=2
10. x*>+99x + 127
at+pB=-99 of=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
1. f(x) =x*—px+q
a+tP=p of =gq
(i) Consider o> + p* = (o + B)*—20p
= p'-2q
Gy Lol_ofB_p
o B af q
2. We know that,
_-b
Sum of zeroes = -
oa+pB=5 - (N
also,
c
Product of zeroes =
Bk e @
Given:
a-B=1 e 3)
From (1) and (3)
oa+P=5
o-B=1 (on adding)
200=6
o=3
Put this in (3)
3-B=1
— B =2
p=2

Now put this value in (3)



off =k
2x3=k
6=k

I3. Quadratic polynomial is of form

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

4+\/5+4—\5

Sum of zeroes

2 2
=4
442 ) (4-2
Product of zeroes =
2 2
_le-2 14 _7
4 4 2

So, quadratic polynomial is

k {x2—4x+z}
2

k
=?{2x2—8x+7}

14. 3x2 —x

32+ x— | /9x“—4x2 + 4

9x* + 3x3 — 3xX2
- - +

-3¢ -x* +4
-3¢ -x2 +4
+ + -

-x +4

Quotient = 3x*—x

Remainder = —x + 4
5. f(x)=x>—-1=x>+0x— |
a+tfB=0 o =-I
200 2B
Sum of zeroes = ——t—
B «
- 0‘2"'32]
of
_, (0c+[3)2—20c[3
= op

2
= _—|[0+2]=_4
200 2
Product of zeroes = it —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+c

atf = _—b, of = <
Consider OC—2+B—2= o +p’
o ofy
) (a+B)(a* +B* — )
= o5
(cc+B)| (o +B) ~308

[S e

_ b b’ -3ac
c| a

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

so, (x — 1) is a factor of f(x)

—x*-x+6

x—=1/=x +7x+ 6

_X3 + X2
+ =

- x2 +7x -6

- x> +x
+ -
6x — 6
6x — 6
- 4+
0
For other zeroes of f(x),
put —x*-x+6 =0

x?+x—-6 =0



x2+ 3x —2x -6
x (x+3)-2(x+3)
(x=2) (x+3)

0
0
0
x=2, -3

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

Let o, B be two zeroes of f(x)
of = k=40
f(x) = x> = 13x + 40

= x>—5x—8x + 40
x(x—5)-8(x-5)
= (x=5) (x-8)

So,

For zeroes of f(x), put f(x) =0
ie. (x-5 (x-8 =0

x =5,8
9. 2x2 —2x - |
4H2+3x—2 /8" + 14X —2x> + Tx — 8
8x* +6x3 — 4x?
- - +

83 +2x*+ 7x -8

8 + 6x* — 4x
- = +

— 42+ | Ix-8

—4x? + 4x +2
+ + -

I5x—10

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

20. f(t)=t2—4t+3

atpP=4 opf=3
Consider
of p7 + o B = o B¥ (ot B)
= (ap)’(a+ p)

=27 (4) =108
And L+l = o+p =i
o B of 3
Section C
21. Leta—d,aanda + d be the zeroes of f(x)
a-d+ata+d =12
3a = 12
a=4
Also, (a—d)a(a+d) = 28
4-d)y4(4+d) = 28
l6-d* =7
&> =9
d = +3
Case | Case 2
a=4, d=3 a=4d=-3

So, zeroes are So, zeroes are 7,4, |

a—daat+d=1,47
Therefore, zeroes of polynomial are 1,4 and 7.

22. 8
10x? + ITgx - =

9

3—x+ 1/ 30x*+ 93¢ + x2 + 2

30x* — 10x3 + 10x2

_ + _
1953 — 9%*+ 2
19 — sz + Ex
_ + _
- EXZ — I_9X + 2
3 3
8. .8 8
+3 9 4+ 9
65 26
— _X —
Dividend = 30x* + 93 + xX2 + 2
Divisor = 3x* —x + |
19 8
Quotient = 10x? + —x — —
3 9




23.

65 26
Remainder = — ?x + —

According to divisor algorithm,
Dividend = Divisor x Quotient + Remainder
Consider

Divisor x Quotient + Remainder

Bx*=x+1) (I0x2+?x 8

9 9 9
19 8

= 30x*+ 19— —x2— 103 — —x*+ —x +
3 3 9

19 8 65 26
IOX2+TX____X+_

9 9 9

8 19

= 30x*+x’(19-10)+ X’ -3 5 IO

= 30x*+ 99+ x2+0x+2

= 30x*+ 3+ xE+2

= Dividend Hence verified.
f(x) = 4432+ 5x — 243
Sum = 5(8-3)
Product = — 24 (8 x-3)

f(x) = 4435 + 8x — 3x — 23
= 4x (3x +2) -3 (3x +2)
= (4x-V3) (VBx +2)
For zeroes of f(x), put f(x) = 0
(4x—3) (VBx+2)=0

_N3 2
x—4,\/§

Sum of zeroes =

B3 2
4

— Coefficient of x

Coefficient of x?

5
3 43
5

43 43

24.

Coefficient of x

Sum of zeroes

Coefficient of x?

<13)

2

Product of zeroes

Constant term

Coefficient of x*

_ 23
483

2
Constant term

Product of zeroes = :
Coefficient of x?

Hence, the relationship between zeroes and
its coefficient is verified.

f(x) =x>—x-2
at+tpB=1, ap=-2
Sum of zeroes = 2o+ | + 2 + |
= 2a+p)+2
=2()+2
=4

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

=5

Quadratic polynomial is of form

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

Now, we need to find o® + 3

(o + B) (o + B2 — ap)

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

4@31)

124



25. f(x) =3x2—4x + |

4 I
oc+[3=?, ocB=?
_ e B
Sum of zeroes = B + o
o +p
= b
) (a+B) (o +PB* — o)
= b
] (oc+[3)[(oc+[3)2—3oc[3]
= oB

|
w | A
0|
|

w

OCZBZ

of

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

k x2—§x+l
9 3

%{9x2 —28x + 3}

I
Product of zeroes = =of = 3

26. x*+x +7
X2+ /x*+x+82+ax+b
x* + x?

x} + 72+ ax+b

x3 + x

7x* + (a-1)x+b

7x2 +7

@-NHx+(b-7)

As x* + x* + 8x? + ax + b is exactly divisible by
2
x*+ |

27.

28.

0
0

Remainder

(@-x+(b-7)

a=1, b=7

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

b c
a+p= -7 OLB=;

. . o
Zeroes of the required polynomial are —, —

o B

Quadratic polynomial is of form

, (1 I
k {x - E+BJX+0€—B}

= k {xz— OH_BJX+L}
o o

1
=~
X

|

1l
=
—N—
X

N
+
n|O
X

+
n |
'—,—J

k

< {cx? + bx + a}

f(x) =x—4x*—3x + 12

As 3, _\[3 are zeroes of f(x), so (x — ,/3)
(x + f3) are factors of f(x).

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

factor of f(x)

x—4
)(2_—yx3 —4x? — 3x +12
x3 — 3x
-+
—4x2 + 12
—4x2 + 12
+ —
0
For third zero, x—4=0
x=4




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

5 k
+ = =
atp=-T ob=5
21
Given: 0c2+BZ+0cB=T
21
= (@t pP-ap = o
25 k 21
= —_— = —
4 2 4
k 25 21
j _ e ——_——=
2 4 4
= k =2
30. x2+2x + 3
x2+5)x4+2x3+8x2+l2x+l8
x* + 5x2

23+ 3x2+ 12x + 18

23 + 10x

32+ 2x +18

3x2 +15

2x +3

On comparing 2x + 3 with px + q,

we get p=2 q=3

Section D
31. x2—4x + (8-k)
x2—2x+k Jx* —6x3+ 16x2— 25x + 10

x* = 23 + kx?
+ _

— 43 + (16—k)x*—25x + 10

— 4x3 + 8x? — 4kx
+ - +

(B—k) x2+ (25 + 4k) x + 10
8-k x*— 2(8—k) x + k (8 —k)

(9 + 2k)x+ (10 — 8k + k?)

Remainder = (-9 + 2k)x + (10 — 8k + k?)
=x+ta
[x*—6x® + 16x*> — 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 +[I0—k(B—K)] =x +a
Qk—9x +[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)-52=a

10-40+25=a

Therefore, a=-5

f(x) = x* — 6x> — 26x* + 138x — 35
Zeroes of f(x) are 2 + \/5 .

So.[x~ 2+ V3)], [x~-(2~+3)]

are factors of f(x)

ie. [(x—2)—3]1[(x=2)+ /3]isa factor
of f(x).

ie. (x—2)2—(+f3)tis a factor of f()
i.e. x*+4—4x-—3isafactor of f(x)

i.e. x*—4x+ | is a factor of f(x)
x?—2x—35

x2—4x + | ) x* — 6x3 — 26x*+ 138x — 35

xt — 3 + x?
-+ —_

— 2x3 — 27x* + 138x

— 23+ 8x% — 2x
+ - +

—35x*+ 140x — 35
— 35x2+ 140x — 35

+ - +
0
For other zeroes
Put x2-2x—-35 =0
x2—-7x+5x-35 =0
X(x=7)+5(x-7)=10
ADDITIONAL" pg ETHEMATICS - 10



33.

34.

::::::

x+5 x-7) =0
x = =57

So, other zeroes are -5 and 7.
f(x) = x> — 5x* — 2x + 24
Let o, B,y be the zeroes of f(x).
aff = 12 (i)
a+B+y =75
afy=-24= 12y =-24

= y=-2
Also, a +B+y=5=a+p-2=5
a+p=7 ...(iii)

On solving (i) and (ii), we get
a(7-a) =12
To—a? =12
oa?—=70+12 =0
a’—3a—-40+12 =0
ofa—3)-4(a-3)=0
(—=3)(x—4) =0
o= 3,4

f a=3p=7-a0a=7-3=4
If a=4p=7-0a=7-4=3

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

f(x) = 2x*—2x* - 7x*+ 3x + 6

_\/E and \/E are zeroes of f(x)

2 2

X+ \/E X — \/E fact f
> ! > are factors of f(x)
3 3

X+ Y X = 2 is a factor of f(x)

x? —;J is a factor of f(x)

(2x? — 3) is a factor of f(x)

ce

35.

x2—x-2

2x2 -3 ) 2x* — 2x* — 7x* + 3x + 6
2x* — 3x2
-+
- 23 —4x? +3x +6
- 2 + 3x
+ _
— 4x? +6
— 4x? +6
+ —
0
For other zeroes of f(x)
Put xX*-x-2=0
xXX=2x+x-2=0
Xx(x-2)+1(x-2)=0
x+1)(x=2)=0
x =-1,2
f(x) = 6x*+x—-2
I I
OL+B=—Z, OLB=—?
2
) OyBoot+p [0+B) ~208
B o of ofp
2 1+24
- 36 3 __36
L
3 3
5, 3_ %
36 | 12
(.
Gy 2|~ ]=2%tP
o B op
!
-5 |6
=2 i
3
()
2




(iii)

(iv)

36. (i)

(i)

(iii)

a3 + B3
= (a+B) (o’ + p* - ap)
(o + B) [(o + B)* - 3ap)

i
43

_37
216

o3 Ba — s BS

NE B3 (| — 2 Bz)

1

[
w | —
\_/u)
N

|

O | —
~—

_ (e

27| 9

- _(8)._8

2709 243

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

deg p(x) = deg q(x) = 0

Let p(x) = I5
gx) = 4
q(x) = 2
r(x) =7

deg q(x) = degr(x) =0

Let p(x) = 20
g(x) = 3
r(x) = 2
q(x) = 6

Here,degr(x) = 0

37. Let f(x) =2x* + x*—5x + 2

HRAEES

1

|
+

|

|

|
+
N

n

|

|

|
Il
o

So, % is a zero of f(x)

f(l)=2+1-5+2=0
So, | is a zero of f(x)
f-2) = 2(-8)+4+10+2
—16 +16
=0

So,—2 is a zero of f(x).

— Coefficient of x?

Sum of zeroes
Coefficient of X3

+1-2 =1

!
2 2

!
2

— Coefficient of x?

So, Sum of zeroes = Coefficient of x*

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

time
Coefficient of x3
I | 5
= —(N+1(2)+ =(-2) = ——
I+ (D) = -2
L Y
2
= 1_3
2
= _2
2

So, sum of product of zeroes taken two at a

. Coefficient of x
time =

Coefficient of x?

— Constant term
Product of zeroes

Coefficient of X3
2

2

I
7 (2



38.

39.

— Constant term

So, product of zeroes =
Coefficient of x*

Hence, relationship between zeroes and the
coefficients is verified.

f(x) = x*+ 13x2 + 32x + 20

f(x) = (<2)* + 13(=2)2 + 32(=2) + 20
= —8+52—64+20
= 12-12
=0

= x* 2is a factor of f(x)

x2+ IIx+ 10

x+2 /) x3+ I13x*+ 32x + 20

x3 + 2x?
x>+ 32x + 20
[1x* + 22x
10x + 20
10x + 20
0
For other zeroes of f(x),
put 2+ lIx+10=0

x?+ [0x+x+10 =0
x(x+10)+ 1 (x+10) =0
x+ D) (x+10) =0

x=-=1,-10
So, zeroes of f(x) are —2,—1,—-10
f(x) = ax? +bx + ¢
b C
at+f = -7 aff = 5
(i) o’ +ap® = of (o + B)
_ s[_E]z_b_c
al a a’
(i) a*+pt = (o) + (B2

= [o2 + B2J? — 2022

::::::::

[(o + B)* = 2ap]* - 2(af)®

= a%(bz—Zac)z—zaiz2
= aL“(b“+4azc2—4ab2c)—2ai2
b* 4c®> 4b’c 2c
- 51_4+ A
b* 4b’c 2’
BPCPE +a_2
40. f(x) =x*—6x*+3x+ 10
at(a+tb)+(a+2b)= 6
32+3b = 6
a+b=2
b=2-a
a(a+b)(a+2b) = -I0
a(2) (4—a) = -10
2a(4-2) = -I10
8a—2a? = —10
2a2—-8a-10 =0
a?—4a-5=0
a?-5+a-5=0
a(@-5+1@-5 =0
(@+l)@@-5 =20
a=-I,5
Fora=-I, b=2-a=2-(-1)=3
Fora=5 b=2-a=2-5=-3
a=-I, b=3
zeroes are a,a + b,a + 2b
=—|,-1+3,-1+6
=-1,2,5
a=5b=-3
zeroes are a,a + b,a + 2b
=55-35-6
=5,2,—1
So, zeroes of the given polynomial are —I, 2
and 5.



Pair of Linear Equations

in Two Variables

MULTIPLE CHOICE QUESTIONS

I.(c) The system of equations has no solution if 2. For no solution, —- = —L # S
a2 2 CZ
a_b < k5 2
az b2 Cz l.e g = —E * 7
i.e.l:l;r&i ie. k=-15
2 k 3
ie. k=2
3.(a) Y 2x +3y =12
L) 4 x—y=l
i <=0
x| 6|0
y| 0] 4
x| 1[0
NG X y | 0 |-l
4 6 i ,
8 S5 area of AABC = > x5x3
N IER
=17 = 73 sa. units
4.(c) Let number of coins of X | = x and 10x+y+27 = |0y +x

number of coins of T 2 =y

x +y =150

x +2y=75

-y = -25

y = 25
So, x = 50-y
= 50-25

=25

5.(b) Let x be the tens digit and y be the ones digit.

x+y =9 (i)

I9x -9y = =27
x—y = -3 ..(ii)
On solving (i) and (ii), we get
x+y=9
x—-—y = -3
2x= 6
x =3
From (i), y=9-x=9-3=6
So, number is 10x +y
=10(3)+6=36
ADBION2: MATHEMATICS - 10



WORKSH

Section A
[. 3x-y+8=0, éx—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.
x+y =15 (i)
x=5+y=>x-y=5 (i)
On solving equations (i) and (ii), we get
x+y=15
x—-y =35
2x= 20
x =10
y = 15=-x=15-10=5

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

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

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

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

Given pair of equations has infinitely many
solutions if

2_ 3 _7
8 a+b 28

4
a+b=3x72,8/ =12
atb =12

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

a _b_«o
a'Z b2 CZ
10 5 k-5
20 10 k
5 I k-5
(EZJE Tk
k =2k-10
10 = k
7. 2x + 3y = 7

(a+b)x+ (2a—-b)y =21

System of equations has infinitely many

. . aI bI CI

solutions if — = —=—
a2 b2 CZ

. 2 3 7
ie. = =

at+b 2a-b 2l

3x21
43 —2b = 3a + 3b, 2a—-b = 7 =9
a = 56, 22-b =9
a=5() 2(5-b=9
a=5 b=10-9
b=1
8. ax +by =c

Ix +my= n
b . . . .
# — will give unique Solution

(infinite solution)

— |l —|®

+

S0 5|0

_|m

(no solution)

#

_|p

will give unique Solution




Section B

9. The given equation is
2x+y=4
Jy—2x=3
Now, let us find atleast two

solutions of each of the above
equations, as shown in the

A
following tables. E= (_3,V
Table for 2x—y=4ory=2x-4 X' < t t '

< } } } } 4 » X
-6 2 0 8
X 0123 x+3y=3 |

y=2x—4 (4|0 |2

Now table for 3y —2x = 3 or 24
_x+*3
Y= 3 -3 T
013}3 A=(0-49) 41 2x+y=4
+3
y = 3 I 102 Yy

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)

0. 3x+4y=12

6x + 8y =48
410
y |03
8|0
y | 0|6
X<t .
% -5 —4 -3
3+
—4
Sy
YI
. (I) X+2)’=—| _2_4),_3),: 12
(II) 2X—3)’= 12 _7), = |4
From (i), x = —| -2y y = 2
2(-1-2y)-3y=12 (Put in (ii) So x = -1 -2y




~1-2(-2)

= | +4
=3
. XY o 0
a b
X y _ y
——L =2 ..(ii
b (i)

From (ii), we have X =44t
a b

x = a[4 +%) )

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

E(4+1)+Z =2

a b] b
204+L |+ L =
b| b
8+2—y+Z =2
b b
3_)’ = —b
b
_—6b — 2b
Y73
_ Y
From (iii), X = a (4+EJ
=3 4_&
b
=a(4-2)
= 2a
3. 28x + 5y =9 (i)
3x+2y=4 ..(ii)
On multiplying (i) by 2 and (ii) by 5, we get
56x + 10y = 18
I5x + 10y = 20
41x = -2
2
Y
AoBl o2 MATHEMATICS - 10

2
From (i), 28 (——)+ S5y=9

4]
56
——— +5y =9
Y
=94 5425
4] 4]
_ 8
Y
| |
Let —=p, —=q
X y

2 |
p+-q=-=I12p+4q=|
P39 p+4q

Other equation becomes 3p + 2q =0

On solving equation |2p + 49 = | and 3p + 2q
= 0, we get

[2p +4q = |
2(3p+2q9 = 0)
12p +4q = |
6p +4q =0
6p =1
I I
p =Z=X=;=6

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

|
3= |+2g=0
|
29 = — —
19773
I
= —— =vy=—-4
q 4 Y
Now, we need to find a
y = ax—4
-4 =6a-4
6a =0
a=0
. 2x +y =35 (i), 3x + 4y = 65 (ii)

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



6x + 3y = 105 And a,=k, b= IO,c2=—I8
6x + 8y = 130 For a unique solution, we must have
= — — aI — bI _ cI
y =3 8 5 -9
= —=—_—=—"
From (i) 2x +5 = 35 k 10 -I8
2x = 30 Now
x =15 8 _ 5
6. For unique solution:i;tﬂ k10
a3, b, = 8x10=5xk
k¢2 8 x 10
—F— x
k#6
c = k=8x2=16

a
For Infinitely many solutions: — = —# —-
3, boo Hence, the given system f equations will have

k_2_5 infinitely many solutions, if k = 16
3 | 25
=6 Section C
9. Let the two no be x and y
7. 2x + ky = Il x 5
Sx—7y=5 Therefore7=z
. a'I I:)I CI 6xx:5xy
Fornosolutlon:;=gig 6xXx—-5%xy=0 x5
E_L I 30xx—-25xy=0 (i)
5 75 (x-8) 4
Sk=— 14 Also gy =5
—14 5xx—-40=4xy-32
k= —- Sxx—4xy—8=0  x6
For unique solution: 30xx—24xy—-48=0 ... (i)
2k Subtracting (i) from (ii)
_¢_
5 -7 y_48=0
14 -
7 y =48
NE Putting y = 48 in > = >
I8. The given system of equation is utdngy =48 in y 6
8x +5y-9=0 x>
Ty 48~ 6
kx+ 10y—-18=0 48
x=5x%x—
The system of equation is of the form 6
- x=5x%x8
ax+by+c =0
x = 40

ax+by+c =0

Where, a, = 8, b=15¢c = -9

Therefore the two numbers are 40 and 48.




5 aI_bI_cI Y
0. 2 " T a A

Thus this equation has infinite solution

x=0andy=-2
x=landy =l X! ———it —> X
Both lines overlap, thus they are -4 -3 3 4
having infinite solutions.
5 2
21. - =-I, 15 + ’ =10
X+y Xx-y X+y Xx-y
Let ! =p and =q
X+y X—y
5p-2q=-1, I5p+7q=10 f4)=4*+a4>+2b4-24=0
Using elimination method, we get = 64 +16a + 8b =24
36p—29)=-I= I5p —6q = -3 = l6a + 8b =24 — 64
I5p +7q = 10 = 2a+1b=3-8
—I3q=—|3 :> 23+b=—5 ......... (i)
q =1 a-b=8 .... (i)
Solving eq.(i) & (ii)
x—y=I
2a+b=-5
From equation 5p — 2q = —I, we get a—b=8
5p-2(1) = I
3a=3
5p = | ?
| = a=|
P= 5 Substituting the value of a in eq.(ii)
=b=-7
On solving equations x +y = 5 and
23. Let number of rows be x and number of
x—y =1, we get x—y= |l students in each row be y. So, total number of
students = xy
x+y =15
According to question,
> =6 (+3) (x= 1) = xy
x=3=y=5-3=2 Xy +3x—y-3 = xy
22. x-4=0 3x-y = 3 (i)
= x=4 Again, (y—3) (x+2) = xy
f(x) = x* + ax®> + 2bx — 24 xy +2y—3x—-6 = xy




-3x+2y = 6 (i)

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

23x—-y=3)=> bx — 2y = 6
-3x+2y =6
3x = 12
x= 4
From (i) y = 3x-3
= 12-3
=9
So, Total number of students = xy
= 409)
= 36
24. 3x+2y =5
3x = 52y
x= 2%
3
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
I |3
y || |2
T H%H
N
Il2
HI i
X'= X
32— 0 | B2 e
' +
—| x
HE NLD
fi BN
\le :_” i
i N
-3
Y
YI

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

So, number = 10x +y

According to question,

x+y =5 (i)
[0y +x = |Ox+y+9
0=9%-9y+9
x—-y = —I (i)
On solving (i) and (ii), we get
x+y =25
x —y = —I
2x =4
X =2
From (i), y=5-2=3
So, number = [0x +y
= 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 = |80
5
9
X _ 180
5

4

Angles are x, %x

= 100°

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

2 || x| O |25
y |-1]0 y |-25| 0




i 4x +y = 180° (i)
30 (i)
B From (i), y = 180 —4x
TR So, eq" (ii) becomes 3(180 — 4x) — 5x = 30
[ £ 540 — I2x — 5x = 30

sEiLdnanes I7x = 510

30

180 — 4 (30)

180 — 120

FHHH 600

3 A e So. A= = 30°

sl /B =3x = 90°

As the lines are intersecting, so the system /C=y = 60°

f ti h i luti dh ,
o" equiations has linique solltion and hence In AABC, /B = 90°, so it is a right angled
consistent. .

triangle

(i) 3x—-4y=7, S5x+2y =3
! | Section D

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

Given: 3y —5x

X

i
CITT
w

|
w
T
HH
|
N
T
aeey |
i
O
N
HH

=l e . From (i), y

A\
©

| 2
-1 | -35

=3 |
y | 4|-I

So, speed of boat upstream = (x —y) km/hr

=< < | X

>
>

47 Speed of boat downstream = (x + y) km/hr
31 According to question,

2] 32 36
+

X—y X+y
40 48
+
X—y X+y

I
=p, =q
X—y X+y
So, we get equations as
32p + 36q

40p + 48q

|
N

|
0

Let

7 0,
9 ..(ii)

On multiplying (i) by 5 and (ii) by 4, we get
|60p + 180q = 35

28. In AABC, 160p + 192q = 36

A+ /B + £C

180° (Angle sum
property)
180° -

- 12q =-I

x+3x+y




i.e. x+y =12 ...(iii)

I
From (i), 32p + 36(6) =7
32p=7-3=4
I
P g
x—y =28 (iv)

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

x = 10

y =12

Speed of boat in still water = 10 km/hr

Speed of stream = 2 km/hr

I (i)

pee)

bl (i)

a’+b’>+2ab-a’ -b’
a’ +b’

30. ax + by

bx + ay

bx + ay 2 ...(iii)

On multiplying (i) by b and (iii) by a, we get
abx + b’y = b
abx + a%y = 2a_2b
_a’+b?
2a’b
a’ +b?
a’b+b’ —2a’b
a’ +b?
b*—a’b
a> +b’
b(b* —2’)
Cal+4bt
b
a’ +b’

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

ax = | —

y(b?—a? = b-—

y(b? - %) =

31.

2

_a
T g
. a
" a’ +b’

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
0. £+3
X Yy
30305
X Yy
I .
—_————=— (I)
x y 10
Also, 2:E_i
2x 'y 2
Is_30_3
x y 2
Is_30_-3
x y 2
1.2__1 (i)
X Yy 10
I |
let —=p, —=q
X Y
So, equations (i) and (ii) become
I
p—q=B:>I0p—IOq=I ..(iii)
|
and p-2q=- 0 = 10p-20g=1 ..(iv)
On solving equations (iii) and (iv), we get
I0p — 10q = |
10g = 2
I
9=3 =>y=5



From (iii),we get 10p—10 [E) =1

0p=1+2=3
3
P~ 0
10
73

10
So, Speed of X = ? km/hr

Speed of Y = 5 km/hr
32. a(x+y)+b(x—y)=a2—ab+b?
a(x+y)—b(x—y)=a’—ab+Db?
Letx+y=p and x-y=gq
So, equations (i) and (ii) becomes
ap + bq=a’—ab + b?
ap —bq =a’+ ab + b?
On adding (iii) and (iv) we get,
2ap = 2 (a* + b?)

)

From equation (jii),

I
—@+b)

I
a;(a2+b2)+bq a’—ab + b?

a?+b*+bq = a?—ab +b?

bg = —ab
q=-a
|
So, x+y=g(az+bz)
X—y = —a

I
2x = ;(a2+b2)—a

0,
..ii)

...(iii)
(iv)

bZ

a

b2
2Xx =at+t— —a=—
a
bZ
=
s b? b% +2a’
= + = — 4 =
oy=x+a N a 7
I
33. Let = and =
2x +3y P 3x -2y d

34.

So, equations become

12,2t
2PT79 77
and 7p+4q =2
i.e p+24q =7 ... (i)
and p+t4q =2 ... (i)
On subtracting (ii) from (i), we get
I
20g=5=>q~= ”
I
From (i), 7p + 24 (Z) =7
7p =
_ 1
P=7
So,weget 2x+3y =7 .. (i)
3x-2y = 4 (iv)

On multiplying (iii) by 3 and (iv) by 2 and

subtracting, we get

6x + 9y = 2|
_6X :— 4)’ =_8
3y = 13
y =1
From (iii)
2x+3(1) = 7
2x = 4
x =2
kx —y = 2
6x—2y = 3
i i on: 2,0
(i) For unique solution : —- #
kI Lo P
6 2
k#3
b
(i) For no solution : —-=— % S
32 b2 c2
k_ -2
6 -2 3
k =3




35.

The system has infinitely many

solutions, if A 5 -5

a2 b2 c2
: k_-1_2
ie. e = T 3
Clearly, ml % Z,

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

5b = 1250

SRUREHECCN

Section A

36.

b =250
a=750
Income of x = 6000

Income of y = 5250

2 3 7
p+q_2p—q_2l
2 3 1
p+q 2p-q 3
2 I 3 |
——=—and ———=—

P+q 3p q2p-q 3
ptq=6and2p—-q=9
(P*q)*(2p-q)=6+9

3p=15

p=5

Putp=5inp+q=6or2p—q=29,for getting
the value of q.
q=1.
Given system of equations will have infinitely
many solutions,if p=5and q = I.

4

AreaofA=%X6X6

= |8 sq. units

HH,
|
ol
HH
|
w
|
N
|
nsle»)
HH
N
w

(9,
o
HH
mm
HH

o

\\\\\\
il

X
Il =
o~
m
FHH




2. The system of equations has no solution if

a_b.g e
a, b, ¢ L 2 s 5. The system of equations has a unique solution
; —=Z,.2 b
ie. 3_k¢|5 ifi;t—'
= , 2
k=6 K|
3. 3x+y = | and )
k- x + (k= Ny = 2k + | k # 3
Inconsistent = L % :—' 6. x+ky=0 a, =1, b=k
a
3, b o x-y=0 a,=2 b =-I
a, b, They have unique solution when
3 10
= * a b
2k-3) (k=1 R
= 3k—lz2k-| Lo b
= 3k—2kz—1+] . %iil
= k=l i
4. Thesystem of equations representintersecting le. k# b3
—I
lines if Sl # b It means for all values of k except k = —, the
a, 2 2 5 equation will have unique solution.
K*7
7 S
0,b) F I
Area of triangle = 7 xax b
_ab
2
! > X+
X 2,0 XH
X
a b
8. As (3,a)liesonline 2x -3y =5 9. X+2y-8=0
2(3)-3(@) =5 3a=| 2x+4y—-16=0
6—32=5 a =% Here,a =1, b,=2,c,=-8
AoBl o2 MATHEMATICS - 10

14



a,=2,b,=4,¢c,=-16
a1
SO, a—2—2
b_2_1
b, 4 2
c, -8 I
c, -l6” 2
a, b ¢
Since —- = —- = —L the pair of linear equations
aZ b2 c2

has infinitely many solutions.

x+ty=14

x=14-y [

Now

x—y=4

x=4+y

From [1] & [2]

[4—y=4+y

10 =2y
y=>5

[2]

Now
x+y=14
x+5=14

x=9

&
X_
X

Y
-5
X

nu
O N N

Hence in both cases value of x and y r same

so it is consistent

Section B
[, —4x+y=1
6x—-5y=9

0
(i)

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

the equations, we get
5(4x +y) + 6x — 5y
—20x + 5y + 6x — 5y
—l4x
X
From (i),y = | + 4x
Y

5+9
14
14

I I

| —

wo
N

12.

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 B2l
oW 3 T4
b_3_3
b, 5 5
T
c. 2
. al B|
Since, — # —
aZ b2

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

. Given,

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

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

Hence,x =12, y =4



4.

:::::::

; : 3, bl
For unique solution, — # —
a2 b2
. 6,2
i.e. el
k # 3
P . , _b, _ ¢
For infinitely many solutions, — = — = —
2 b2 CZ
6_2_3
k I b

2
Clearly T # % so, there does not exist any

values of k for which the system of equations

has infinitely many solutions.

99x + 101 y = 499 (i)
10Ix + 99y = 501 (i)
On subtracting (i) from (i), we get
2x -2y = 2
x—y =1 .. (i)
On adding (i) and (ii), we get
200 x + 200y = 1000
x+y =25 (iv)
On adding (iii) and (iv), we get
2x = 6
x =3
From (iv), y =5-x
=5-3
=2

The system of equations has infinite solutions
if

x+(k+1ly=5

(k+ I)x + 9y = (8k—I)

= For infinitely many solutions

a, _ bl _S
a, B bz B <,
b ksl 3
k+l 9  8k-I
L
| k +1
- @ — =
k+1 9
= (k+1)2=9

= k+1=+J9

= k+ =23

Case - | Case - 2
= k+1=43 = k+l1=-3
= k=2 = k =—4

Let the numerator be x and denominator be y.

So, fraction = §
According to question,
x+l _ 7
y +1 8
8 +8 =7y+7
8x -7y = —I (i)
x —I 6
Again, y—1 -7
Ix—7 = 6y—6
7x—6y = | (i)
On multiplying (i) by 7 and (ii) by 8, we get,
56x — 49y = -7
56x —48y = 8
_ + —
-y = -I5
y =15
From (i), 8x — 7(15) = —I
8x = —| +105 = 104
Jo4
X = 7 =13
a=8andb=5

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

A aI_bl_cl
* 376 .

Part |

a, _b,

aZ b2

3_—a-|

5 1-2a




5(-a-1)=3(1 -2a) X y
54_5=3_6a 20. B+§+I =15
5=3-a XY o
8=— 10 5
8=-a 2x +y = 140 ..(i)
Cancelling the minus sign from both the sides
We get; Again, X4Y =5
8 6
8=a 3x+4y _ 5
Part Il 24
c 3x + 4y = 360 (i)
4 -4
a, ¢, From (i), y = 140 —2x
3 2b-1 . . L
T 35 On putting this value of y in (i), we get
On cross multiplication 3x + 4 (140 - 2x) = 360
9b=10b-5 3x + 560 - 8x = 360
—b=-5 —5x = -200
By cancelling minus sign from both the sides x = 40
We get, So, y = 140 — 2x
b=5 = 140 — 2(40)
Therefore,a=8and b =5 = 140 - 80
9. 2x -3y +6=0 (i) = 60
a 2 |
Here, —=—=— 21. Let the fixed charge be Ix and cost of food
a, 4 2
per day be y.
b —
b—' = —; = % According to question,
2 ¢ x + 20y = 3000 (i)
CI
SL=2_3 _ .
¢, 2 X 1— 25y _3500 (ii)
As 2 # b, , so, the system has a unique -5y = -500
a, b, y =100
lution.
solution From (i), we get x = 3000 — 20 (100)
On multiplying (i) by 2 and subtracting (ii)
from (i), we get = 3000 - 2000
4x — 6y + 12=0 = 1000
4x . Sy+2 =0 So, fixed charge = 1000
—y=-10 Cost of food per day= X100
= |0 22. x+ y = I
From (i),2x - 3(10) + 6 = 0
2x -3y =11
2x-24 =0
= 12 According to cross multiplication method,

X



23.

24.

25.

PPPPP

X V4 _ I
11=3  —2+I1 -3-2
x _y_ 1
14 9 -5
X _I Z:L
~14 5 9 -5
14 _ =9
"5 T s
(i) 5x+6y=15

— b
Asi;g_s i;t_'
5 6|a b

2
(i) 8x— 10y =130
As iz__sim izﬂiq
8 -—10 30}|a,

(i) 8x— 10y =20
A= _10fa b _¢
8 10 20|a, b, ¢

For infinite solution

a| — b| —_ C|
aZ bZ CZ
2 a-4 _ —2b+l
4 a—1 —5b-I

2@-1)=4a-4)
2a—-2-4a+16=0
—2a=-14
a=7,
2(-5b+ 1)=4(-2b-1)
-10b+8+2+4=0
-2b=-6
b=3

Let L =p and

x =1
So, equations become

S5pt+q =2 0)

6p—3q = | (i)
On multiplying (i) by 3 and subtracting
equations (i) and (ii), we get

|
y—2_q

=}

26.

27.

1l
o

I5p + 3q

6p — 3q

2lp=17

_ !
P=3
x—1=3=>x=4

From eq" (i), q-=

{l
N
|
(¥
N\
w|—
N——

Let l =p and
X Y
So, equations become
p—4q =

p+t3q=

| |
o N

_7q:_7

q
p-4q = 2,

2+ 4(1)
6

From eq" we get

P

I
So, x=7 y =1

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

According to question,
2y +x =70 (i)
2x+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 = |5 years

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

According to question,

160 600
_ 4 — = 8
X Y
240,520 4
X Y 5
X Y
So, we get equations as
160 p + 600q = 8 (i)
1200p + 2600q = 41 (i)

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

4800p + 10400q = 164

7600q = 76
_ 76 1
97 7600 100
ie.y = 100

From (i), we get

160p + 600 [%] =8
[60p+6 = 8
l60p = 2
o
)
i.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 N E I

X Yy 10

30.

Let L p, and
X

So, we get equations as

8p + 12q
80p + 120q

(i)

Another equation becomes,

6p +8q = 4
84p +112q = | (ii)
On multiplying (i) by 21 and (ii) by 20, we get
1680p + 2520q = 21

1680p +2240q = 20

280q = |
|

280
280

q =
So, y

From (i),

I
80p + 120 (%] =

3
80p+7

80p

3.4
I7'7

P~ T40
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 (ii)

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



2y -y = 20
y =20
x =2y = 40
So, father's age = 40 years
Section D
31. Let Speed of car A = x km/hr

32.

::::::

Speed of car B =y km/hr

According to question,

> B —
A B
%x +§ = 80
x+y = 60 (i)
A B
8x—8y = 80
x—y =10 (i)
On adding (i) and (ii), we get
2x = 70
x = 35
From (i), y = 60 —x
= 60-35
=25
From (i), y = 60—x
= 60 -35
=25

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

Let cost of one chair be $x and cost of one
table be $y.

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

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

20x +8y = 7000

7y = 3500

ce

33.

34.

3500
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)

i.e. x—12y = -110 0]
For another eq",
x+ 10 =2(y+ 10)
x—2y = 10 (ii)
On subtracting eq" (ii) from (i), we get
x—12y =110
x—2y = 10
-+ —
— 10y = —-120
y = 12
From (i), x = 10+ 2y
= 10+ 24
= 34
So, Father's age = 34 years
Son's age = 12 years

Perimeter of ABCDE =21 cm
ie. AB+BC+ CD + DE +AE =21
J+x—y+x+ty+x—y+3=2I|
3x-y =15 ()
As BE || CD and BC || DE,




BCDE is a parallelogram 35, Let 1 _ b and 1_ q
.. BE = CD (opposite sides of parallelogram) X Y
_ . So, equations become
ie. x+y =5 (i) ap—bq = 0
On adding equations (i) and (ii), we get ab% + a’bq = a? + b?
4x = 20 p _ q _ |
x =5 a’b+b’-0 0+a’+ab’ a’b +ab’
from (i), 3(5)—-y =15 ) : q B I
y=20 b(a2+b2) a(a2+b2) ab(a2+b2)
So, BC=x-y=5-0 = 5cm p a I
CD=x+y=5+0= 5cm b(a’+b*) ab(a’+b’)
DE=x-y=5-0 = 5cm . I
2 2
BE = 5cm a(a “i) ab(a’ +b7) |
So, perimeter of quadrilateral BCDE P=7 =3
= 4 x5 (perimeter = 4 x side) =20 cm SLoxX=a y=b
6 2x +y =6,
5 3]0
yl|Ofée
o xoy=2
3. 01
y [-2]0
2 2,2
II }
X! X
-6 —Soh—4oi—3aE -2k | :‘[9 23 4556
—1 ‘:/)~
X
i —L\
-2 D
Yo
/A\EJE:‘}H
Vo
=2
fi
—6
lYI
As the equations intersect at point (2, 2), so, (2, 2) is a solution of given set of equations.
ADBION2: MATHEMATICS - 10




I
Area of triangle formed by lines representing these equations with the x — axis = 5 X2x2=
2 sq units.

I
Area of triangle formed by lines representing these equations with the y — axis = ) x8x2=
8 sq units.

So, Rati 2.1
o, Ratio === 7.
37. 2x+y=2 0l 1 2x+y=6 x| 0|3
6% B (0,6
e
A(0,2) 23
i i /
x e x
—6 D43 -2 h—] & 0 1 2553 455556
_1 4D (1,0 5
+X
\-L\
_2 ‘“ \
% L
X
A
3 N
_I#: AW
\YI
Vertices of trapezium are A(0, 2), B(0, 6), C(3, 0) and D(l1, 0).
Area of trapezium ABCD = area of ABOC — area of AAOD
=%><3 X 6— %X I x2 =45-1 =3.5sq.units
38. Let the numerator be x and denominator be y % —| 3
According to question, ﬁ = 3
y=5+x 8x -8 = 3y—3
—2xty =35 (i) 8x—3y = 5 (i)
For the other equation, From (i) y = 5+2x




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

8 -3 (5+2x) =5
8 —-15-6x =5
2x = 20
x =10
So, y = 5+2(10)
=25
So, Fraction = 5=E
y 25

40. (a—b)x + (a + b)y =a?—-2ab-b?
(@+b)x+ (a+b)y=a%-b2

39. mx—ny =m?+n?

x+y=2m
X B y |
2mn+m?+n? —-m*—n’+2m?’ m+n
X y I

(m+n)2 m’—n> m+n

X o y |
2 m2—n
(m+n) 2m+n m+n
(m+n) m? — n?
X= y:
m+n m+n
=m+n =m-n

X _ y _ |
(a+b)(—a2—b2)—(a+b) (a+b)(—a2+2ab+b2)— (a—b)(a+b)—(a+b)2
(—a2 +2ab+b2) (a—b)(—a2 —bz)

X _ y _ |

—a’ —ab>—a’b-b’
+a’ —2a’b—ab* +a’b
—2ab* —b’

X Y

—a’ +2a’b +ab? —a’b+2ab* + b’
+a’ +ab’ —a’b-b?

a’—-b?>—a’-b*-2ab

—2b%® —2a’b—4ab>  4ab’

—2b%* —2ab
_ —2b’ —2a’b —4ab’

—2b%* —2ab
~2b(b” +a’ +2ab)

~2b(b+a)
=a+b
I

Also, 4:le = m

_ —2ab
Y- a+b



g4 Quadratic Equations

MULTIPLE CHOICE QUESTIONS

| = q=0
I.(b) As x = —— is a solution of 3x*> + 2kx -3 =0 .
2 Also, q is a root
2
3L st )-3 =0 Q*-pq+tq =0
2 2
3 q(q-p*+ 1) =0
~-k-3 =0
4 q=0 or q=p-1I
3
k = 2—3 q:P_|
_3-12 = p=q+l
4 =0+
-9
= - = |
4
2. (b) Equation has no real roots if D <0 So,p=1,q=0

e T | WORKSHEET 1 _

ie. b —4(l)(l) <0

ie. b_4 <0 Section A
l. x2=7x+ 12
ie. (b+2)(b-2)<0
o 2 <b <2 x2—=3x—4x+ 12

-3)-4(x-3
3.(d) let a, B be the roots then aff = 3 X (x=3) (x=3)

afp =3 (x—3) (x—4)
(I)B=3 ( a=|) 2. 22+ 3x—-4 =0
oaf =3 b2_4ac=9_4(2)(_4)
=9+32
4.(a) 33x?+10x++/3=0
D = b*—ac = 41>0
2—
= (107 -4 (3+3/43) As b?— 4ac > 0
= 100 - 36 = The equation has real and distinct roots.
= 64 3. 32+ I3x+ 14=0

LHS

32+ I13x + 14
3(2)*+ 13 (-2) + 14 (putx=-2)
12-26+ 14

. 2 2 j—
o p>—p*+q=0
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5. () x)-px-q=0

As p is the root




=0
= RHS

So, x=-2isarootof 3x2+ I3x+4=0

.xX2=3x-1=0
LHS = x>-3x -1
= 12=-3() - | (Putx = 1)
=1-3-1
= -3 #RHS (= 0)
So, x = I is nota solution of equation x> —
3x-1=0
. x*=3x-10=0
D = b?-4ac
= (3)"-4(1) (-10)
=9+40
= 49

 Let \/6+\/6+\/6+... =x

On squaring both sides, we get
6+x = x

xX}—x—6 =

x2=3x+2x—-6
X(x—=3)+2(x-3)
(x—3) (x +2)

0
0
0
0

x=3,x=-2

As value of \/6 +46++6+... cannot be

negative, so,x = 3

.3 -kx+38=0

The quadratic equation has equal roots

if D=0
i.e. b?—4ac = 0
ie. k*—4(3)((38) =0

k2—456 = 0

k? = 456

2114

k
8. bx2—2\/;x+6=0

The equation has equal roots if discriminant
=0

e, (2vac )2 _4(b)(b)= 0
4ac —4b> = 0

b2 = ac

Section B

9. Using quadratic formula,

General formax*+bx+c=0

D = b? 4ac
b+« D
Solutionisx = ——(—

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 =

b+y/D
2a

(—24) £ 640
2(16)

.= 24x8\10

16
_3+4i0
4 34410 3-i0

4 b}

X

Therefore, the roots are x =

4
6
10. | +—2 =T
x—2 x-I X
X —l+2x—4 _ 6
(x—l)(x—Z) T ox
x(3x-5) =6x—-1)(x—-2)
ADDITIONAL" pg ETHEMATICS - 10



::::::

3x2 = 5x = 6(x2—3x + 2)
3x?—5x = 6x*— I8x + 12
0 =3x*-13x+ 12
0 =3x"-9%—4x+ 12
0 =3x(x—-3)—4(x-3)
0= (3x-4) (x-3)
3x-4=0, x-3=0
x=i x=3
3’

x*—2ax +a’-b2=0
x*+[(a-b)+(-a+b)]x+(a+b)(a-b)=0
xX*—(a+b)x—(a-b)x+(a+b)(a—-b)=0
X[x=(@+b)]-(a-b)[x-(@+b)]=0
[x-=(@-b)][x-(@+b]=0
x—(@a-b)=0 or x-(a+b)=0
x=a-b or x=a+tb
4x>—4a’x + (2*-b*) =0

4x2 + [-2 (a2 - b?) — 2 (a2 + b?)] x + (a* — b%)
=0

4x? — 2 (a® — b?) x — 2(a* +b?) x + (2% — b?)
(@2+b?) =0
2x [2x —a? - b?] — (a2 + b?) (2x—a’-b?) =0
[2x — (@’ —b?)] [2x — (a2 + bH)] =0
2x—-(a’-b?) =0 or 2x(a’+b?) =0

-b? +a’

a’ +b?
X = or x=
2 2

. Given

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

The equation has equal roots!

So b? = 4ac

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

= (-2)*(k—12)2=2 (k- 12)

ce

= 2 (k2 + 144 - 24 k) = k— 12
= 2k +288-48k =k I2
= 2 k2 — 49 k + 300 = 0
= 2Kk2-25k-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=125
25
= k=7=l2.5

The value of kis 12 or 12.5
[2abx? — (9a? — 8b%*)x — 6ab = 0
[2abx? + (—9a% + 8b*)x — 6ab = 0

_ b+ B —4ac
X -—
2a
_—(-9a2+8b?) ++/(-9a2+8b?)? — 4(12ab)(-6ab)
X
2(12ab)
5 _—(-9a2+8b?) ++/(-922+8b?)?2 — 4(|2ab)(-6ab)
3 2(12ab)
= X"
5 _—(-9a2+8b?) —/(-9a2+8b?)2 — 4(12ab)(-6ab)
b 2(12ab)
= X=—0—
3a

. Let the two numbers be x and 16 — x.

According to question,

| I
—+ =

|
X l6—x 5
16 —x+x _l
x(16-x) 3

48 = |6x — x?
x2—16x+48 =0
x2—12x—4x+48 = 0




x(x—=12)-4(x-12)=0
x-4)(x-12) =0
x=412

If x=4, Other number =16 -4=12
if x=12, Other number=16-12=4
16. x+l =||l
X |1
x* +1 _E
x 1l
2+ 1) =122 x
[Ix2—=122x+ 11 =0
lIx*=x—-12Ix +11 =0
x(Ix=0H-=11(Ilx=1) =0
(IMx-=1Nx-=11)=0
lIx=1=0 or x—=11 =0
I
x=—I or x = |l
Section C

17. Let DI and D2 be the discriminants of

18.

equations x* + 2cx + ab = 0 and x> — 2(a + b)
x +a? + b? + 2c? = 0 respectively.

x?+2cx+ab=0

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

= 4c? - 4ab

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

c2—ab>0 (i)

x?—2(@@+b)yx+a’l+b*+2c2=0
D,=4(a+b)*—4(l) >+ b> + 2¢%)
= 8ab — 8¢?
= —8 (c*—ab) < 0 [From (i)]
So, the given equation has no real roots.

I I Il
x + 4

Xx—7—x—4 1
(x+4)(x-7) " 30
—I1 _ u
x* —3x-28 30
[l R
x}—3x—28 30
x2—-3x—-28+30=0
x2-3x+2 =0
xXX—2x—x+2 =0
x(x-2)-1(x-2)=0
x-1)(x-=2) =0
x=1,2

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

Hypotenuse = 3\/5 cm
So, X2+y2 — (3\/5)2
x2+y? = 45 (i)

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

(3% + 2y = (15
9x* + 4y* = 225 (i)
From (i), x2 = 45 —y?

So, we get 9(45 — y?) + 4y* = 225

405 — 9y? + 4y2 = 225
S5y2 = 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
ADBITON2: MATHEMATICS - 10



x=3, y=6

Length of smaller side = 3 cm
Length of larger side = 6 cm
20. As x =-—2is a root of equation

3x2 + 7x + p = 0, we have
3(:20+7 () +p =
2-14+p =
p =
xXX+k@x+k-1)+p =
xXX+k(@x+k-1)+2 =
x2+ (Ak)x + kP—k+2 =

(Putp=2)

o O O NN O O

As roots are equal,
Discriminant (D) =

4k —4(k2-k+2) =

l6k? — 4k* + 4k — 8 =
12k + 4k — 8 =

Bk + k-2 =

3k +3k—-2k-2 =
3k(k+1)—-2(k+1)
Bk—=2) (k+ 1)
3k—=2=0 or k+|

O O O O O O o o o

k= 3 °r k=-I
2l. x> (@*+b*’)+2(ac+bd)x+(c2+d?)=0
Consider
Discriminant (D)
=4 (ac + bd)?—4 (22 + b?) (2 + d?)

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

= 8 abcd — 4a’d? — 4b?c?

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

<0

22.

23.

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

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

32*+p(2)-8=0
12+2p-8=0
2p = -4

p=-2

.".Other equation becomes
4x2-2(-2)x+k =0
4x*+4x+k =0

As roots are equal,

Discriminant (D) = 0
i.e. 16 —4(4) (k) = 0
6 —-16k =0
k=1

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

= x*—bx—ax +ab+x*—cx—bx +bc+
x2—ax—cx+ac=0

= 3x*—2bx—-2ax—2cx+ab+bc+ca=0
= 3x*-2(@+b+c)x+(ab+bc+ca)=0
Discriminant (D)

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

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

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

ie. a—b=0, b-c=0, a—-c=0,




a=b, b=¢c, a=c
iie. a=b=c.

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

X >Y.
x-y =3 (i)
Also, L = 3 (i)
y X 28
From (i), x =3+y
Putting in (ii), we get
1 .3
y 3+y 28
3+y-y 3
y(3+y) - 28
3 3
y(3+y) " 28
28 = y* + 3y
y?+3y—-28 =0

y?+7y—4y-28 = 0
yy+7)-4(y+7) =0
y-49@¢+7=0

y = 4,-7

As y is a natural number,

y = —7 is rejected
So, y =4
x=3+y =17
Section D
25. x=2 x=4 _ 19

x—3 x-5 3
(x—2)(x—5)+(x—3)(x—4) 10

(=3)(x-5)

x> =Tx+10+x*—=7x+12 B E
x> —8x +15 3

2x? —14x +22 _ |_0

x* —8x+15 3

x> =7x+Il _ 5

x* —8x+15 3
3x2—2Ix + 33 = 5x*—40x + 75

0 =2x*-19x + 42
0 =2x*—12x—7x + 42
0=2x(x—-6)—7(x—6)
0=2x-7) (x—6)

2x-7) (x—-6) =0
2x—7 =0 or x—-6=0
7 s
x—2 or X=

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

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

Speed of boat upstream = (18 — x) km/hr
According to equation,

24 24

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

x?+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 ) _
2x+3 3x—|
3x—1 _

x+3 !
So, equation becomes

Let

2

Y
3y?-2

3y?—5y -2

3y?—6by+y—2 =

y(y=-2)+1(-2)

By+1)(y-2)

3y+1=0 or y-2=0
I

=—— or

3

1l
9]

3y —

1] | 1] 1]
o o o o (9]
~<

y=2
! -2
3 Y

x=1 1 3x—-1

Ix+3
3Ix— | =4x+ 6

y=_

2x +3 3
Ix-3=-2x-3
l1x=0

x=0

x =-7

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

_ 600
% —200 ours

According to question,
600 1
x —200 2 X
600 600 I
x—200 x 2

600

| | |
x—200 x 1200
x—x+200_ |

x(x—200) 1200

x* —200x = 240000

x* —200x = 240000 = 0

x* — 600x + 400x — 240000 = 0

X (x — 600) + 400 (x —600) = 0

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

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

Duration of flight = 500 =1 hour

29. Let the usual speed of plane be x km / hr

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

I
x  x+250 E
| I

x  x+250 3000
x+250-x |
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,

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

According to question

[
Zx+2\/;+l5=x

2Jx + 15 =x—§
2Jx +15 =‘%X
8/x +60 = 3x
3x —8+/x —60 = 0
3(\/;)2—8\/_—60=0
Let\/; =y
3y?—8y—-60 =0
3y?— 18y + 10y — 60= 0
3y(y-6)+10(y-6)=0
By+10)(y-6) =0
y——? or y==6
Now,
y = —? is rejected as number of camels can

not be negative,

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

So, total number of camels = 36

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

According to question.
x—7
x—7

S5(-7)
S=7" ()

For second equation,

RERETTE
S5y+15=2x+6
2x -5y =9 (i)
From (i), X = 9+25)'
Putting in (i), we get
9*'25Y —7=5@-7)
9+ 5y—14 =10 (y* + 49 — 14y)
S5y—5 = 10 (y* + 49 — 14y)
y—1 =2 (y*+49 — 14y)
y—1 = 2y2+ 98 — 28y

22— 29y +99 = 0

_29+,[841-8(99)

r 4
_29+449
4 4
_ 29%7
YT
_ 29+7 _29-7
Y PN 4 r 4
= 9, =__
Y | Y 2
Now, y = By is rejected
So, y =9
Nihal's age = 9 years
. 9 +5y
Varun's age = >
_ 9+45
2
= 27 years
2. - Lo
a+b+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
-1 I

x(a+b+x) ab

x(@a+b+x)+ab

xa+xb+x2+ab =

x2+ xa + xb + ab

X (x +a)+b (x +a)

(x+a) (x+b)

1 1
o O O o o

1l
|
(on

X=-a or X
NOR
Section A
x2—33x+6
(-243)-33 (23) + 6
12+18+6

= 36

# RHS (= 0)

l. LHS

So, x=-24/3 is not a solution of the given
equation.

|
2. Asx = _E is a solution of 3x2 + 2kx — 3 = 0,

3 K-3=0
4
3 -9
K=—-3=—
4 4
3. Let the two consecutive positive integers be

x, X+ |.

According to question,

x (x+ 1) =240
x2+x-240 = 0
4. x*+6x+5=0

I
o

x2+5x+x+5

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

x+1=0 or x+5=0

x=—| or x=-5
2
x+—- =3
X
x2+2 = 3x
x2-3x+2 =0
xX2X—2x—x+2 =0
x(x-2)-1(x-2)=0

x=1) x=2)=0
x=1,2

3 —2y2x-23 =0

Discriminant = (~24/2 )> — 4(+/3) (=24/3)
8 + 24
= 32

22 +53x+6=0

(543)2-4(Q2) (6)
75 — 48
27 >0

Discriminant (D)

So, the given equation has real roots.

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
e _ b
Xx=poor x=-—

. Compare given Quadratic equation 2x* — kx

+ k = 0 with ax*> + bx + ¢ = 0, we get
a=2,b=-kc=k

Discriminant (D) =0

[Given roots are equal]
59



= b*—4ac = 0 a=3
= (k2-4x2xk=0 So, b=21-9(0Q)
=k -8k=0 =21-27
= k(k—8)=0 = -6
=>k=0o0rk=8 2. As -5 is a root of equation
0. x2+(a+l]x+|=o i +px+k =0
a
—5)2+p(-5+k =0
@t Dx+a = 0 P(=3)"*+p (-3)
25p-5p+k =0
ax*+a’x+x+a =0
20p+k =0 [
ax (x+a)+ Il (x+a) =0 P 0
(@ax+ 1) (x+2) = 0 Also, as equation has equal roots,
X+ 120 or xta=0 Discriminant = 0
| P2—4pk =0
X=—— or Xx=-a
a -
] p(p—4k) =0
Section B
5 p=0 or p = 4k
I, Asx=§isaroot of equation ifp=0, 2000)+k = 0
ax*+7x+b =0 k=0
2
(2] (2]
k=20
;a+%+b =0
13. V2x+9 +x = 13
4a+42+9% 0 * -
9 B V2x+9 = 13 -x
4a+t9% =-4 0 Squaring both sides
As x = -3 is a root of equation In+9 = 169 + 2 — 26x
ax’+7x+b =0 x2—28x + 160 = 0
—_ + =
%a-21+b =0 x> —20x — 8x + 160 = 0
%a+b = 2 (i) X (x—20) -8 (x=20) = 0
From (ii), b=21-9 (x—8) (x—20) = 0
Putting in (i), we get x=8 or x = 20
4a+9 (21 -9a) = -42 If x = 20
4a+ 189 -8la = —42
LHS = J40+9 +20=27#RHS (= 13)
189 +42 = 8la—4a
So,x = 20 is rejected
231 = 77a




::::::

If x =8,
LHS = Jl6+9 +8
=5+8
=13
= RHS
Therefore, x =8

9x*— 6b>x — (a*-b?) =0

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

9x2— 3 (b2 —a?) x — 3 (b2 + a?) x + (a> + b?)
(a2 +b?) =0

3x [3x — (b2 — 22)] — (% + b?) [3x — (b* — a?)]
=0

[3x — (a + b2)] [3x — (b> —a%)] = 0

_212+b2 _b2—a2
X 3 or X 3
4 5
__3 =
X 2x+3
4-3x _ 5
X 2x+3
(4-3x) (2x + 3) = 5x
8x + 12 — 6x? —9x = 5x
6x*+6x—-12=0
xX+x—-2=0
X2+ 2x—x—-2 =0
x(x+2)-1(x+2)=0
x=1(x+2)=0
x=1, =2

Vayr + 7y + 52 =

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

5

0
0
0
0
0

ce

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

mx (6x + 10) +25 = 0

é6mx* + |I0mx +25 = 0

D=0

(10m)*>—4 (6m) 25) = 0

100 m>—-600m = 0

[00m (m—-6) =0
m=0,6

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

So,m =6
Given 4 roots 3x square + 5x — 2 root 3

The above given education can be written as

under:

433x +5x-243 =0

44352+ 8x—3x—243=0

4x(\Bx+2) - B(Bx+2) =0

(VBx+2) (4x-3)=0

(V3x+2)=0 or (4x—+3)=0
2 3

X="= or xX="_
3 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 + |

So, number of students = (x + 1)2— 25

According to question,

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




20.

Number of students = x? + 24

= (24)2 + 24
= 576 + 24
= 600
4x*+3x+5 =0
2 4 — +E—
= X 4X 4—
L33V, 0
=ZXTYXTI T4 Tea
L3
= 8 64

+i—1/—_7| t I
= X 8~ 64 not a real no.

Hence, QE has no real roots.

Section C
25
21. (x—5) (x—6) = ——
(24)
2
x2—1lIx+30 = —5
576
25
x2—1lIlx+30—-—=10
576
2 1 Ix + 17255 -0
576 x> — 6336 x + 17255 = 0

22.

576 x? — 2856 x — 3480 x + 17255= 0
24x (24x — 119) — 145 24x— 119) =0
(24x — 145) (24x— 119) = 0

24x — 145=0 or 24x-119=0
_145 ik
X = 24 or X = 24

A

N~ &

G

B C

Let the base of AABC=x cm

23.

24.

Altitude of AABC = (x—7)cm
We know that,
(Hypotenuse)? = (Base)? + (Perpendicular)?
AC?* = AB? + BC?
(13) = (x=7)*+x2
169 = x2+ 49— |4x + x?
2x*— 14x - 120 =
x?—7x—-60 =

x(x—12) +5 (x—-12)
(x+5)(x—-12)
x = =5,12

0
0
x*—12x+5x-60 = 0
0
0

Since, side cannot be negative,

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

(@-b)x*+(b-c)x+(c—a)=0

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

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

= (2a)’+b?2+ c2—4ac+2bc—4ab=0
= (-2a+b+c)?=0

= —2a+b+c=0

= 2a=b+c

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

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 ()
4x -4y = 24

ie. X—y

1l
o

(ii)
From (ii),x = 6 +y
On putting in (i), we get
(6+y)+y = 468
36 +y*+ 12y +y> = 468

22+ 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,

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

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

a?x?—3abx+2b2 =0

(ax)? -2 (% )abx +2b2 =0
3b
(ax)* - 2ax [TJ +2b2 =0

(ax)? — 2ax (E] + (E} +2b% - (E} =0
2 2 2

2
3b
ax —— +2b2—2b2 =0
2 4

N\
f«5)
X
|
w
N‘D_
;/N
|
INIES
I
o

N\
o
X
|
w
N|O.
;/N
I
INIES

[V

X

|

1

I+
N | o

ce

26.

27.

3b _ b 3b _ b
ax—— = — aXx—— = — —
2 2 2 2
b _ b, 3 _
ax 5 ax )
2b b
X = — X = —
a a
2x | 3x+9

x—3+2x+3+(x—3)(2x+3) i

2x(2x+3)+(x—3)+3x+9 _
(x—3)(2x+3) )

2x (2x +3) + (x—3) +3x+9=0

42+6x+x—-3+3x+9=0
42+ 10x+6=0
42+4x+6x+6=0
4x(x+1)+6(x+1)=0
4x+6)(x+1)=0
4x+6=0 or x+1=0

3
= X=-T or x=-I
2
Let the three consecutive natural numbers

bex—Il,xand x + |.

Y 2 I R (Y

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

x2=4x + 60

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

As x is a natural number,
x = —6or 0

As x is a natural number,

X = — 6 is rejected
So, x =10

The three numbers 9, 10, | I.



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

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

According to question,

I I 5
— + -
X Xx—8 48
X —8+x _i
x(x —8) 48

2x —8 _i
x(x—8) 48

48 (2x — 8) = 5x (x — 8)

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

x=24 or E

For x = 24
Time taken by smaller tap = 24 hours

Tap taken by larger tap = x — 8

=24-8
= 16 hours
For x = e
5
Time taken by larger pipe = x—8
= E_s
5
-
5

Since time cannot be negative,

16
3 is rejected.

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

—b+D

2a
_ 63++/9801
BT
_ 63199
T
o = 63+99 or x = 63-99
18 18
x=9 or x=-2
30. Let the larger part be x.
Smaller part = 16 —x

According to question,
2(x)? = (16 —x)* + 164
2x? = 256 + x2—32x + 164
x2+32x—-420=0
x2+42x — 10x—-420= 0
Xx(x+42)-10(x+42) =0
(x=10)(x+42) =0

x=10 or -42
x = —42 is rejected as x < 0.
x =10
So, the required parts are 10 and 6.
Section D
I [
31 — = —+t—+—
2a+b+2x 2. b 2x
I I I
- -1,
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
— |
2x (2a+b+2x) 2ab
—I
X (2a+b+2x) ab
x(2a+b+2x)+ab=10




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

-b

x=

32. Let number of books = x

80
Cost of each book = —
X

According to question,

80 _ 8

x+4 X
80 80
?_x+4 = |
I
;_x+4 N 8_0
X+4—-x o
x(x+4) 80

L
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

33. Let original duration of flight = x hours

2800

X
If time increased by 30 minutes

I 2800
i.e. — hour, speed = —

X + E
According to question,

2800 2800

P - 100
X+ x

2

Speed of an aircraft = km/hr

34.

20
2
856 _
X 2x+I
I 2 I
X 2x+] - 28
2x +1—2x I
x(2x+l) 28
L
x(2x+l) 28
2x2+x-28=0
2x2+8x—7x-28 = 0

2x (x+4)-7(x+4)=0
x+4) (2x-7) =0

7
x = -4 5
Since, time cannot be negative,
X = Y = 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
0-x ~ 204x
| I
20-x 20+x 48
20+x-20+x |
(20-x)(20+x) 48
2x o
(20-x) (20+x) 48
96x = 400 — x2
X2 + 96x — 400 = 0




x?+ 100x —4x — 400 = 0 x(x+12)-6(x+12) =
x (x + 100) —4 (x + 100) = 0 (x—6)(x+12) =0
(x—4) (x+100) =0 x =6, —12
x = 4,-100 As age cannot be negative,
Being the speed, x can not be negative. x = —12 is rejected
Sox =—100 is rejected X =6
x=4 Age of sister = 6 years
Speed of stream = 4 km/hr Age of girl = 2x
35, S B =206
2x=3 x-5 = 12 years
X—3+2x—=3 [ 37. Let number of articles be x
(2x—=3) (x—=5)
Cost of production of each article
3x—8 - =2x+3
2x* —10x —3x +15
X X According to question,
2x*—13x + 15 = 3x—8
x(2x+3) =90
2x*—16x+23 =0
2x*+3x-90 =0
Discriminant (D) = (-16)2—4 (2) (23
() = 19) @ @) 2x*— 12x + I5x-90 =0
= 256 - 184
2x (x—6)+15(x—-6) =0
-7 (2x+15) (x—-6) =0
X + X — =
_ oD s
X = 2a X = T or x=6
_ lé+ V72 Being number of articles, x cannot be
4 negative.
= 4 s
8432 Number of articles = 6
- 2 Cost of production of each article
36. Let present age of sister be x years = 9y + 3
age of girl = 2x years = 12+3
According to question, = $15
(x+4) (2x+4) = 160 38. Let Shefali's marks in English be x..
2 — =
D+ I+ 16-160 = 0 Shefali's marks in Mathematics = 30 — x
2 — =
EH 12x— 144 = 0 According to question,
2 — =
X+ 6x-72 =0 (30— x +2) (x—3) = 210
X2+ 12x—6x—-72 =0




39.

::::::

32-x) (x=3) = 210
32x - 96 —x*+ 3x = 210
x?—35x+306 = 0
x2—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
Ifx=18
Shefali's marks in English = 18
Shefali's marks in Mathematics = 30— I8
=12
Let speed of train =x km/hr
Distance covered = 360 km
So, time taken = 360
X
According to question,
360 _ 360 |
x+5 X
360 _ 360 _ |
X x+5

ce

x+5-x _ I
X (x+5) 360
5 _ |
x(x +5) 360
x*+5x—1800 = 0
x* —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 = x m

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




p5 Arithmetic Progressions

MULTIPLE CHOICE QUESTIONS

. (b) an = 3n+7
a,, =3(n+1)+7=3n+10
SO’ d=a'n+I_an
=3n+10-3n-7
=3
2.(c) a =1la=1I
Sn =36
We know that Sn = % (a+a)
n
36 = - (1 +11
S (111
_ 36x2
n_
12
=6

Sn = 2n%*+ 5n

a, =S5,-@,.)
= (2n2+5n) = [2 (n = 1)2+ 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

So, a, = 185+ (9— 1) (-4)
= 185-32
= 153

5.(a) 18,a,b,— 3 are in AP.
a-18=b-a=-3-b

a—18 =b-a

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

Section A
I. k+9,2k— 1| and 2k + 7 are in A.P.if

Qk—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
a=2d=2

Here

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

n

= 2[4+ (1)
= 2 [+ (1Y)

= 2 [2n+2
= 2+

=n(n+l)



4 AP:-5-20 2 .
2 2
a =a+(n-ldd=-2+5=2
2 2
. _ 5
L2, ——5+(25—I)E
=-5+24 2
2
=-5+60
= 55
5. S, = ap*+bp
a, =SP—SP_I
= (@p*+bp)-[a(p—1)+b(p-1)]
= ap? + bp — [ap? + a — 2ap + bp — b]
=ap’+bp—ap’—a+2ap-bp+b
=2ap—-a+tb
a, =2a(p+l)-a+b
=2apt+t2a—-a+b
=2aptatb
So, d=a, —-a
P P
=2apta+b-2ap+ta->b
= 2a
6. a =n?+ |
a, =1+l =2
a, =22+ 1=5
7 _ 3n-2
' % T 4nts
_3-2 | 3 6—2_1
T T 415 9 2T gys 13
9-2 7
a. = — = —
3 17 17
o 7
So, sequence is —,—,—, ...
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
=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

%[2a+(n—|)d] =0

% 36+ (n-1)(=2)] =0
n(36-2n+2) =0

n(38-2n) =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 I

1. A.P:6,13,20,..216

a =at+t(n-1)d

216 =6+(n-1)7
210 =7 (n-1)
30 =n-1

n = 3l

So, 216 is 31 term of an A.P.

So, 16" term is the middle term




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

d=—>=5
=6+7(I5 23
From (ii), 2a + 9(5) = 47
=6+ 105
2a +45 = 47
=111
= |
12. Consider 9, 12, 15, 18, ... .
So,APisa,a+d,a+ 2d,...
a,—a = 12-9=3
ie. 1,6,11,..
a,—a, = 15-12=3
4. AP:5,15,25,..
a,—a, = 18-15=3
Let n™ term of an AP be 130 more than its 3|
As difference between the terms is same, term
So, the terms are in A.P i.e. a = 130 +a,,
a, = a+ 15d 5+(n-1)I10=130+5+@3I-1)10
= 9+ 15 (3) 5+ 10n-10 = 135+ 300
= 9 + 45 IOn = 435+5
= 54 I0n = 440
a =at+(n-1)d n = 44
=9+ (n—1)3 So,44" term of an AP is 130 more than its 31
term
=9%3n-3 15, a +a, =72
=3n+é a+4d+a+8d =72
13. S, +S, =167 22+ 12d = 72
5 7
;[2a+(5—I)d]+E[2a+(7—I)d]=I67 at+éd = 36 0]
5 7 a,+ta_ = 97
— Sa+= (4d) +7a +— (6d) = 167 o
2 2 atéd+a+lld =97
= ba+10d+7a+2ld=167 2a+ 17d = 97 (i)
= 2a + 31d = 167 (i) On multiplying (i) by 2 and subtracting (ii)
s, = 235 from (i), we get
10 (2a+ 17d) - (2a+ 12d) =97 -72
—[2a+ (10-1)d] = 235
y [ar(10-1)d 5d = 25
+ _ ..
2a+9d = 47 (i) d=5
I‘.’!ultlplym‘g equation (ii) by 6 and subtracting From (i), 2 =36-6(5)
(i) from (i), we get
(12a + 54d) — (12a + 31d) =36-30=6
= 282 167 a=6
i + +
23d = 115 So, APis aa+d, a +2d,..
ie. 6,11,16,..




16. Consider AP:7,14,21,...,497

a =a+(n-1I)d
497 =7+ (n-1)7
497 -7 =7 -1)
70=22 2
n=7I
17. S, =49
7
5[2a+6d] = 49
2a+ 6d = |4
at3d =7 (i)
Also, S,, = 289
17
5 [2a + 16d] = 289
2a+ 16d = 34
a+t8d =17 (i)

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

(@+3d)—(a+8d) = 717
—5d = 10
d=2
From (i), a=7-3d
=7-6
= |
So, s = %[Za+(n— 1)d]

S+ (=12
n[l+(n-1)]

2

=n
18. Let Snand S, be sum of a terms of two AP

S, _ /n+l
S, 4n+27

2[2a+(n—l)d] 7n+1

%[2a'+(n—l)d'] 4n+27

a+ n=1 d
2 _ 7n+1

a,+(|”|—l)d| " 4n+27
2
a+(m-I)d 7(2m—-I)+1
a' +(m-I)d B m
a, l4m-6
2 8m+23

9. Let the digits be a —d,a,a +d

a—-d+at+ta+d=15
32 =I5
a=>5

Also, 100 @—d)+ 10a+a+d
=[100 (a+d)+ 10a+a—d]-594
[00a—-100d + Ila+d
=100a+100d+ Ila—d-594

0 =200d-2d-59%4
198 d = 594
d=3

So, number = 100 (a +d) [0a+a—-d
100 (8) + 50 + 2

852

20. ap=q=>at(p-1)d=q (i)

ag=p=a+(q-1)d=p (i)
On subtracting (ii) from (i), we get

(p-1)d-(q-1)d=q-p
dlp-l-q+I1]=q-p
g= 3P _
P—q
From (i), a+(p-1)(-1) =gq
a=p—-1+q
So, a =at(n-1)d




21.

22.

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

p-1l+q-n+l

ptq-n

Here,a2 —al = I9%—20

as a, —a, = a, |

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

-3
Here, =20,d= —
ere a 2
an<0
at(n-1)d<0
20 + [ _—3 <0
-1
-3
T(n—l)<—20
| > =20 _—4
: 3
80
n-1>—
3
n>@+l=§=27.67
3 3
So, n = 28

So, a, is the first negative term

For SI, a=|1,

So, SI =

d
ZR2+ (-1 (1)]

23.

24.

n
—(n + |
1)
ForSZ, a=1, d=2
n
So, S, = E[2+ (n=1(2)]
=n[l+n-1]
= n?
ForS3, a=1, d=3
s3=2{2+m—|p]
n
= —[3n-1I
~Bn-1]
n n
Consider S +S§, = E(n+ I)+E(3n— 1)
n> n 3n° n
= —+F+—+ ———
2 2 2 2
_ 4
2
= 2n?
= 2§,
AP:a,7,b,23,c

As the terms are in A.P,

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

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=38



25.
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Also, (a—3d)(a+3d) _7
(a—d)(a+d) I5
. (8-3d)(8+3d) 7
l.e. = —
(8-d)(8+d) 15
64-9d _ 7
64—d> 15
960 — 135d? = 448 — 7d?

512 = 128 &
& =4
d=+2

Fora=8, d=2

the four parts are
a—3d,a—d,a+d,a+ 3d

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

i.e.2,6,10, 14

Fora=8,d=-2

the four parts are

a—3d,a—d,a+d,a+3d

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

ie. 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 + |) minutes

Given that speed of policeman increases by
Om/min.

speed of policeman forms an AP:
100 m/min, 1 10 m/min, 120 m/min, ..
So, distance travelled by policeman

:Sn

ce

26.

=%[2a+(n—|)d]

%[2oo+ (n—1) 10]
n [100 + 5n — 5]

n (95 + 5n)
Distance travelled by thief

Distance travelled by

policeman

100 (n+ 1) = n (95 + 5n)
[00n + 100 = 95n + 5n?
5n*-5n-100 = 0
n—n-20=0
n>—5n+4n-20 =0
nin-5)+4(mn-5=0

(n+4)(n-5 =0
n=—4orn=5
As n cannot be negative,n = 5

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

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

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

th
The middle term is [n_'HJ term
2

225+1
i.e.[ > )= [13% term
a,, =103+ (113-1)4
= 103 + 112 (4)
= 103 + 448
= 55|




Sum of all terms before middle term m-4n ( )
= 0
= S||2 ( 2 )
—EZI03+II2—I4 )
Y [2 (103) + ( ) 4] So, sum of its (m + n) terms is zero.
= 56 [206 + 144] 28. AP=-12,—,-6,...,2l
= 56 (630) If 1 is added to each term,
= 36,400 APbecomes—I12+ I,-9+ [,-6+1,.,2] + |
225 i.e.—11,-8, =5,..,22
Sps = 5 [2(103) + (225 1) 1 -
_ 25 Yo + 856 We know that
T2 [ ] a =a+(n-1)d
225
= - (1102) 22 =-I1+(n-1)(3)
= 123975 33
3 =n-1|
So, sum of terms after the middle term W=
= 123975 - (S,,, + 551) 12
= 123975 — 36400 — 55| S, =7 I+ (2-1)3]
= 87024 = 6 [-22 + 33]
27. Given:S =S =6(l)
To prove:S . =0 = 66
s = m [2a+ (m - 1)d] 29. Let the prizes be a,a — 20,a — 40, ....
2 s,, = 1600
s =2ma+mn-1)d 10
2 = 5 [2at(n=1)d] a+(10=1) (=20)] = 1600
As s =5 2 _
m n 5(2a-180) = 1600
m n
?[2a+(m—l)d] =E[2a+(n—|)d] 22— 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+ mdd-n*d-md+nd = 0 130, 110, 90.
2a (m—n) +d (m2—n?)—d (m—-n) = 0 30. Firstterm = a
(m-n)[2a+ (m+n)d-d) =0 Second term = b
(m-n)[2a+ (m+n-1)d] =0 last term (a ) = ¢
As m#n2a+(m+n-1)d=0 (a+c)(b+c—23)
) To prove: S =
Consider n Z(b—a)
Solution: d = b-a
m+n

S ... = 5 [2a+ (m+n—-1)d]
74 ADDITIONAL" pg RTHEMATICS - 10




31.

::::::

S = %[2a+(n— 1) d]
or
n
= —[a+a
Sl +a]
n
= —[a+tc
Std (@)
We know that a = c¢
i.e. at(n-1)(b-2a) =c
I = c—a
(n - ) - b—a
_f-a |
" boa
_ct+b-2a (i)
= — (i
b-a
On putting (ii) in (i), we get
| -
S =—(a+c) c+b-2a
"2 b-a
B a+c)(b+c—23)
Z(b—a)
Given that Raghav buys a shop for 120000.
He pays half of the amount in cash
I
= — x 20000
2
= 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
= 5000 + £ x 60000
100
= 5000 + 600 % |2
= 5000 + 7200
= 12200.

2. Amount of the second installment

12
= 5000 + 100 x (60000 — 5000)

ce

32.

12

= 5000 + — x 55000
100

= 5000 + 550 x 12

= 5000 + 6600

= 11600.

So, the amount paid for installment is 12200,
[1600.......It forms an AP.

The |Ist term a = 12200

Common Difference d = 11600 — 12200
= —600.

The number of terms n = 12.

We know that sum of n terms

=%(2a+(n— )% d)
Therefore the total cost of the shop
= 60000 + % (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= 2. (h
Sum of 6th term and 10" term = 44
=a+5d+a+9d=44

2a+ 14d =44
Take 2 common from equation....
a+t7d =22 (2)

By Elimination Method:-




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

Substitute d = 5 in eq (1)
a+5d=12
a+55)=12
a=12-25
a=-13

® The I* term 3 term are —13, =13 + 5,
—13+ 10

® -13,-8,-3.

W:

Section A

I. Consider an AP: 12, 18,24, ...,96
at(n—-1)d
12+(n-1)6
6(n-1)

84

6
n—l = 14

n=15
2. S, =29 +3q
S =2@-N+3(@q-1)y
=2q-2+3q*+3-6q
=3q’—-4q+ |

N
o

|

— O
N o 5P
nm

n—-1 =

a =S —s
q q q-|

2q+3q*-3q*+4q- |
=6q- |
=6q+6—-1=6gq+5

o
|

q+ |

. d =aq+|—aq=6q+5—6q+l

=6
3. Consider AP: I,3,5,7,...,n

witha=1,d=2

Sn =%[2a+(n— 1) d]

SR+ (=12

n[l+n-1)

2

=n

. As terms are in AP,

13-2p+1)=(5p-3)-I3
13-2p—1 =5p-3-13
12+ 16 = 7p
7p = 28
p=4

First term = a
Second term = b

2a

Last term (a,)

Common difference (d) =b —a
n n
S = > [2a + (n—12d] or > [a+a]

o
S = 2[a+2a]

3a )
=5 (i)
As a = 2a
at(n-1)d = 2a
at(n—-1)(b—-2a) = 2a
(n—-1)(b-2a) =a
n—1 =2
b-a
a
n = + 1
b-a
n= . (i)
On putting (ii) in (i), we get
ook b
" 2 (b-a)
_ _3ab
2(b—a)
ADOITIoNeS MATHEMATICS - 10



I 1+m 1+2m a, =4a,+3=4(1279) +3

m m m =5I19.
Here’ a = L IO an = 4n+5
m — —
d_|+m L_L-I_I L_I a|—4+5—9
B m _m_m _m_ az=4(2)+5=|3
a =at(n-1)d a, =4(3)+5=17
| a, = 4(4)+5=2l
=, =Dl a-a = 13-9=4
=L+n—l 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 bya =4n + 5is an A.P.such
that d = 4.
a=3
1. AP:27,24,21,..
d=7-3=4
Let sum of n terms of the A.P.be 0.
a =at(n-1)d
Here, first term (a) = 27
184 =3+(n-1)4
Common difference (d) = 24 — 27
184—-3 =4(n-1)
= -3
L]
n 4 S,=0
185 n
n= - which is not a natural 5[23"' (n—-1)d] =0
number. n
Z[54+(n-1)(3)] = 0
So, 184 is not a term of AP:3,7, I 1, ... 2
n(54-3n+3) =0
8. Consider AP:254, .., 14,9,4
n(I8-n+1)=0
with a = 254
I8-n+1=0
d=9-14=-5
n=19
So, a, =254+ (10-1) (-5
10 ( ) 9) So, sum of 19 terms is 0.
= 254 -45 )
12, Sm M
= 209 s 2
9. a2, =4 To pr'ove:a—'“=22m_|I
a, =42 _ +3,n>| " S, m’
a, =42, +3=16+3=19 As e
= -+ = -+ = !
a, =4a,+3=4(19)+3=79 m[2a+(m—l)d] L,
a, =4a,+3=4(79)+3=319 = —
a, =4a,+3=4(319) +3=1279 g[2a+(n—l)d] n




2a+(m-)d  m
2a+(n-l)d ~ q

a+Md

m
a+—(n_l)d n

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

a+(m-N)d  2m-|
a+(n—-)d  2n—I
S — ﬁ.,.@
Con 2 2
We know thata =S -S|
So, 5= 525_524
3 5 3 5
=|—(625+—(25) || =(576) +—(24
[2< = )] [2( )+ )]
_ I875+E_I728_@
2 2 2 2
_ 1875+125-1728 —120
2
=76
We know
(n+1) .
= th observation for n = odd

2
Therefore the 6th term of this AP is 30

Therefore A6 = 30
a+5d=30

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

I
=—(2a+ 10d
> (2a+109)

I
=— (2(a+5d
> (20 + 50)
Replacing value
I
=—(2(30

> (230)
=11 %30
=330

5. A=-7
d=5
TI8=a+ |7d
=—7+17x%x5
=-7+85
=78

General term =a + (n— |)d

=-7+(n-1)5
=-7+5n-5
=5n-12
l6. a, =52
a+9d = 52 ()
a, =20+a,
a+léd =20+a+12d
4d = 20
d=5
From (i), a+9(5) = 52
a+45 =52
a=7
So, APisa,a+d,a+2d,..
ie.7,12,17, ...
17. a, = =32
a+8d = -32 ()
Also, a, ta, = -94
atl0d+a+12d = -94
2a+22d = -94
at+lld = 47 (i)

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

atlld-a—-8d = 47 +32
3d = -15
d=-5

From (i), a=-32-8d



= -32-8(-5
=) We know that S = n [a+a]
= -32+40 ﬁ
=8 420=E[7+49]
. 420
I8. S =—[2a+ (n-1)d _ 420 _
=5 Dat@-1)d] s
30 ‘ _
Sy = EY [2a +29d] = S, = 30a + 435d .(i) Now, a =49
20 a+t(n-1)d =49
Sp=7 [22+19d] = S, =202+ 190d 7+ (15— 1)d = 49
10 _
S,=—[2a+9d] = S, =10a+45d 14d = 42
2
3(S,,—S,,) = 3[20a + 190d — 10a — 45d) d = 3.
= 3[10a + 145d] 21. a, +a, = 30
=30a +435d =S, [From (i)] a+td+a+éd =30
Hence, S, =3 (5,,-S,,) Hence proved. 2a+7d = 30 (i)
19. aM = 2a8 AlSO, als = 2a8_ |
a+13d = 2[a+7d] a+l4d = 2[a+7d] - |
a+13d = 2a+ 14d a+l4d = 2a+ 14d - |
-d=a 0=a-1|
a, = -8 a = |
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 ie. 1,59, - |
We know that S, = % [2a+ (n—1)d] 22 AP: 18,152 13,.,~49—
20 . 31 99
S, = 7 [2(2)+20-1)(-2)] ie. 18, ?, 13, ...,—7
= 10 [4 - 38] Here, first term (a) = 18
-0 3
106349 Common difference (d) =—— 18
= 340 2
20 Fi =7 _31-36 5
. irst term (a) = - -
Last term (a,) = 49 99
Lastterm (a) = ——
S = 420 9n9 2
+ —1Nd = ——
a+t(n-1) 5




18+ (n—1) [—5] =2

2 2
5 99
-1 =-2_18
= (- 1)
5 ~99-36
-1 =
5 135
Z(h=1) = -2
;D=5
nol =352 -9
2 5
n =28
So, number of terms (n) = 28
We know that S = %[2a+(n— 1) d]

(%]
|

e = ? [36+(28—I)(_75J]
14 [36—”75]
(72—;35]

7 (-63)

—44]

23 a =—4n+15
a, =—4+15=1
a, =—4(@)+I5=-8+15=7
a, =—12+15=3,

So, Firstterm (a) = |1

Common difference (d) = 711 =-4
We know that
S =~ [2a+(n-11d]
"2
20

Sp = 2201+ (20— 1) ()]
= 10[22-76]
= 10 (-54)
= —540

24.

25.

26.

a, = 3l
a+7d = 3l ()
a, =a, t16
atl4d = a+10d+ 16
4d = 16
d=4 (i)
From (i), a+28 = 3l
a=3
So, APisa,a+d,a+2d,..
i.e.3,7,11,..
a, = 3+2a
at14d = 3+2 (a+6d)
a+l4d = 3+2a+12d
0=a-2d+3 ()
Also, a|0=4l
a+9d = 4| (i)

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

I1d = 44
d=4
From (i), a+ 9(4) = 41
a=4l-36
=5
We know that a =a+ (n-1I)d
=5+(n-1)4
= 4n + |

Consider an AP = 504,511,518,...,896
Here, first term (a) = 504

Common difference (d) = 511 —504 =7

Last term (a,) = 896
As a = 896
a+(n—-1)d = 896



504+ (n—-1)7 = 896
(n=1) We know that S = 2 [2a + (n— 1)d]
7(n-1) =392 2
17
n—1 =56 S|7=7[6+(I7—I)6]
n =57 |7
n = 5 [6 + 96]
We know that Sn = — [2a + (n— 1) d]
2 = 867
S, = >/ 2(504 + (57 = 1)7 29 First term (a) = 8
57 ?[ ( ( - ) ] :
57 Last term (a) = 350
) 2 [1008 + 392] Common difference (d) = 9
= 39900 As a = 350
27. First term (a) = 5

a+(n-1)d = 350

Let d be the common difference 8+(n—1)9 =350

S4=5[58—S4] 9(n—1) =342
4 347 114
ie.—[2a+(4-1)d -] = >—=—=38
2[ ( ) d] n—| ] 3
n—1 =38
-1 §[2a+(8—|)d]—i[2a+(4-|)d]
2 |2 2 n =39
ie.  2(a+3d) = 2(2a+7d)—(2a+ 3d) We know that
4a+6d = 4a+ 14d —2a - 3d
a ? : S = =[2a+(n-—l)d]
4a+6d = 2a+11d 2
39
22 = 5d S, = S [16+(39-1)9]
2a_ 2
d=2=70=2 = 3% 16+ 347
2
So, common difference (d) = 2 = 698

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

Here, first term (a) = 3 difference be ‘d’.

Common difference (d) = 9 -3 S, = —150

=6 %[2a+(|0—|)d]=—|50

Last term (a) = 99 5(2a+9d) = —150
a+(n-1I)d =99 2a+9d = =30 (i)

3+(n-1)6 =199 Also, S,,—S,, = —550

6(n=1) =96 §(2a+l9d)—ﬂ(2a+9d)=—550

n—1=16 2 2

7 10 (22 + 19d) — 5 (2a + 9d) = —550

n




2 (2a+ 19d) — (2a + 9d) = —110
4a+38d-2a-9d = 110
2a+29d = 110 (i)

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

2a+9d-2a-29d = -30+ 110
—20d = 80
d=-4
From (i), 2a +9(—4) = -30
2a = -30 + 36
22=6
a=3
So, APisa,a+d,a+2d,..
ie. 3,3-4,3-8,..
ie. 3,—-1,-5, ..
Section D

31

Let A, D be first term and common difference
respectively.

P=a:>;[2A+(p—I)D]=a
Sq=b:>%[2A+(q—I)D]=b

r
S,=c=>7A+(r-1)D]=c

Consider
b
2@-N+=F-p+=(-9
P g r
=lB[2A+(p_ 1) D] (q—r)+lﬂ[2A+
p 2 | q 2
r
@-1)D) (r=p)+—= A+ (- 1Dl (p-q)
I |
= RA+(p-1Dl@-n*—[2A+@-1)D]
|
(r—p)+E[ZA+(I’— 1) D] (p-q)

=A@ +AC-P*AG-a1+> [p- 1)
@-n*@-hHF-p)+r-1F-9l

D
=A@-rr—ptp-n+—[p-1)(a-1)
+@=1) =P+ (= 1) (p -3

D

=0+ lpa-pr-q*rtqr-gp-r+p+
rp—rq-p+q]

=0+0

=0

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

a -_—

m

1

n
a+(m—|)d=l (i)

n

Also, an=#
a+(n—|)d=# (i)

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

a+(n-1ld-a—(m-1)d =

m n
n—m
din—-1-m+1) =
mn
d ) n—m
—-m =
" mn
d=L
mn
I
From (i), a+(m—|)L = —
mn n
I I
at(m-1) — = —
mn n
+L—L :l
n mn n
_ |
a - —
mn
Consider
mn| 2 |
= —|—+(mn—-I)—
S 2[mn ( )mn:|



a mn| 2 |
2 [mn mn

mn| |
= —| —+I

2 [mn

mn| mn+|

2 mn

=%(mn+ 1)

n
ol
o
3

33. Length of each step

Width of each step

3

3

Height of first step

Aw n|— N|— M| —
-+
A —

3

Height of second step

Height of third step =

|

|
3
(74
o
o)
>

Volume of concrelte relquired to build the first
step (V) =50 x —x —m3
P ( |) 2 4

Volume of concrete required to build the

I I
second step (V,) = 50 x 5 X [sz]

I3
(V,) = 50 x Ex Zm3 and so on.

Total volume of concrete

=V, +V,+V, +  +V
I I I
= | 50X—x— |+|50x—X%]| 2Xx—
[ ()
[ I I I
+ 50X —x3X— [+...+]| 50X —x| I5x—
= 50><l 1+z+E +E
24 4 4 4

=25 l+z+i+....+E m’
4 4 4 4

15

25
= (+2+ s 15 m

34.

35.

25 I5

— X — (I + 15) =750 m?

4

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=atata+..+ta |
_ n+l
T (@ +a,.)
n+l
= —[a+a+(2n+|—|)d]
= (n+|)(a+nd)
S' = a,+a, +ta +..+a
S = %[2a+2nd]
= n(a+nd)
S (n+|)(a+nd)
Consider — = ——F———~—
S n(a+nd)
ntl
n

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

We know that

S

n

%[2a+(n—|)d]

S, = @[N(looo—l) 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

= £[2(2)+(500—|)2]

250 (4 + 499 (2)]

250500
83

(%]

500



36.

Again, consider list of numbers divisible by 5:

5,10, 15, ..., 1000

1000
Here, a=5,d=5n=—— =200

5
= 3%9 [10 + (200 — 1) 5]

200

100 [10 + 5 (199)]
100500

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

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

1000
a=10,d=10,n= 0 =100

I—%9[2o+(|00--|)|01

100

50 (20 + 990)
50500

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

= S200 + Ssoo - S|oo
100500 + 250500 — 50500
300500

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

2norbyS =S, —300500

500500 — 300500
200000

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

First term (2) = 150

Here,
Common difference (d) = — 4
Total number of workers who worked all the

n days.= S
=2 12(150) + (= 1) (4]

%(300—4n + 4)

n
— [304 —4n
! ]
=n (152 -2n)
If the workers did not drop,

work would have been finished in (n — 8) days
such that |50 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—2n2 = 150n — 1200

[52n — I50n = 2n2 - 1200

2n?—-2n - 1200

n’>—n — 600

n? —25n + 24n — 600

n (n—25) + 24 (n - 25)

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

0
0
0
0
0

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
(a) = 200 and common difference (d) = 50

We know that

S

n

2{h+(m—nd]

(0]
1

%?[2(200)+(30-—|)50]

30

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) = — |



Let 200 logs be placed in n rows b_a c—b

.S, = 200 "¢ Torc)(atc)  (atb)(atc)

2 [20) + (17 = 1) (=1)] = 200 : b-a _c-b
? v b+c  a+b

ie. (b—a)(@a+b) = (c—b)(b+c)

%[40—n+ 17 = 200

n (41 —n) = 400
ie.ab+b?—a?—ab = bc+ c*-b?-bc
-n*+4In-400 = 0
ie. b2—a?2 = 2-b?
n>—4In+400 = 0
a%, b% cZarein AP
n?—16n—-25n+400 = 0

40. 10 5m 5m
n(n—16)—25(n—16) = 0 Ge)—— : |

(n—16) (n—25) = 0

Distance covered by gardener to water |*

n=16or25 tree and return to the initial position
If n =25 =10m+10m=20m
a, =20+ (25-1) (1) Distance covered by gardener to water 2"
=20-24 tree and return to initial position

=4 not possible =1Sm+15m=30m

So.n = 16 Distance covered by gardener to water 3™
b
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

So, 200 logs are placed in 16 rows.
a, =20+ (l6-1)(-1)
=20-15=5
So, there are 5 logs in the top row.
39. Given:a%b% c?areinA.P

I | |
b+c c+a a+b ’e
| | | =7[2(20)+(25—|) 10]

Total distance covered by the gardener

To prove : are in A.P. =S,

, , are in AP
b+c c+a a+b 25
= — [40 + 240]
; L . 2
! c+a b+c a+b c+a =§><280
_ 2
ie. (l()bﬂ))_((c”)‘) - (z++cg)(<a++l;) = 25 x 140
+clla+c a arcC
= 3500
o b+tc—c-a _ at+tc-a-b Toal di " d by th d
.e. = otal distance covered by the gardener
(b+c)(a+c) (a+b)(a+ c) to water all trees = 3500 m
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pg Triangles

MULTIPLE CHOICE QUESTIONS

I. AABC ~APQR
arAABC _ (BCY
" arAPQR QR

2
9 (4.5)
16 (QR)Z
45x45x16
= (QR)2= 9
45x4
= QR =
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)

g

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

AS XY I BC, so by basic proportionality theorem

ADDITIONAL" MATHEMATICS - 10

XA
BX  YC
AX AY
— + | ==+
BX YC
m A
BX Ty
B A
BX =5 (..AB = 4BX)
AC
4 =7 25
AC =8 cm
So, AY =AC-CY
=8-2
=6cm
Option (d)
A
/
B ! C
AB?2 =2 AC?
=AC2+ AC?
=AC?*+ BC*+




[. AC = BC]
AB2= A+ BC?

AABC is a triangle right angled at C

ie. ZC=90°
Option (c)
5. A
§ &
C
© 2
B 3cm D C
AS AD bisects Z/BAC
AB  AC
BD (D
[By internal angle bisector theorem]
6 _ 5
3 CD
3x5
= CD= T =25cm
Option (b)
WORKSH
Section A
I. AABC ~ A DEF
In AABC, ZA+ /B+ £ZC = 180°
57°+ /B 73> = 180°
ZB+ 130° = 180°
/B = 108°— 130°
= 50°
/E= /B =50°

[Corresponding angles of similar triangles are
equal.]

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

I
OA=0C=—_-AC=15cm

2

I
OB=0D = E BD =20 cm
In A AOB, Z/AOB = 90°

(Diagonals of rhombus bisect each other at 90°)

AB? =AO0?+ OB?
= (15%) + (209
=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?
=62+ 62
=36 + 36

(Pythagoras theorem)



AB? =72 6. We know that ratio of the areas of two similar
triangles is equal to the square of their altitudes.
AB =6 /2 cm ) 2
4. As, ADEF ~ AABC . Ratio of areas = (E] =49
DE EF DF 7. Given: abc~def
E - E - E Find: Area of def
DE 4 DF Area of def _ ef
N T A T A ¢ Area of abc = Bc
3 2 25 Area of def _ i
DE 4 4 DF 54 3 54
3 2 2 25 Areaofdef=4x?
DE=E =4X25 Areaof def =4 x |8
= 62cm =5 an1 Area of def = 72cm
Perimeter of A DEF = DF + EF + DF 8.
=6+4+5=15cm B N
5. A
8 m
D E c
W=A 15m |O
B C
Let AE=xcm
CE=AC-AE=56-xcm S
As DEI BC, In ABAO, Z/BAO = 90°
AD  AE OoB? = AB? + AO? (Pythagoras theorem)
0B " CE =g+ 15
(By Basic proportionality theorem) =64 + 225
3__«x =289
> 26-x OB = 17m
5x =3 (5.6 -x) .
Section B
5x = 16.8 - 3x
9. AABC ~ ADEF,
8x =16.8
x=2.1 cm M - BC
arADEF  EF?
SLAE=x=2.1 cm




(In two similar triangles, the ratio of their areas
is the square of ratio of their sides)

64 BC?
121 (15.4)’
64
BC)?= — x
ST

154x 154

~ BC=112cm

B D C
In AADB, DE is bisector of £ ADB
BD _ AD
BE = AE
BD  BE ,
D - AF (i)
In AADB, DF is bisector of ZADC
@ _w
CF ~ AF
o _
AD AF
BD _ CF )
AD - AF (i)
(As AD is median .. BD = CD)
From (i) and (ii), we get
BE_CF
AE ~ AF
AE _ aF
BE ~ CF
So, by converse of Basic proportionality theorem

EF Il BC

i.e.

12.

13.

In A ADC, AF bisects £ DAC

CF AC
DF =~ AD
- AC i As AB =AD
="5 () (AsAB=AD)
In AABC, AE bisects £ BAC
CE AC .
BE - E (i)
From (i), (ii)
CF  CE
DF = BE
.. EF 1l BD

(By converse of Basic proportionaly theorem)

In AAOB ~ ACOD
ZAOB = ZCOD (Vertically opposite angles)
AO  BO .
oc - Do (Given)
. AAOB ~ AAOB  (SAS)
AO _BO _ AB

> oc ~op ~ bc
(Corresponding sides of similar triangles are
proportional)

r_5
2 D
CD=10cm
In A KPN and A KLM,
ZK =ZK (Common)
/ KNP = ZKML =46° (Given)
. AKPN ~ AKLM  (AA similarity criterion)
Kp _ PN _ KN
KL — M KM
X C
a " b+c
ac
X =
b+c



D C
In AAFD and ABEF

(Alternate intetior angles)
ZAFD = ZBFE

(Vertically opposite angles)

. AAFD ~ AEFB
EF FB

o, = = ¢
FA  DF

(Corresponding sides of similar triangles are
proportional.)

DF x EF = FB x FA

I5. As DEIIAC, Soin AABC
BC _ BE

o EC (i)

(Basic proportionality theorem)

BE B
Also, — = B (i) (Given)
EC CP
oo o BD _BC
rom (i), (ii), we have AD P
. DCIIAP

(By converse of Basic proportionality theorem.)

l6.
A
2x+6
X
B 2x+ 4 C

Let the shorter side be x m

. Hypotenuse =2x+6
Also, Third side =2x+6-2
=2x +4

18.

In AABC, AC? = AB? + BC?
(2x + 6)?
4x? + 36 + 24x

O =x*-20-8x

=x2+ (2x + 4)?

=x2+4x2+ 16 +16x

x? —8x —20 =0
x*=10x+2(x*-10) =0
(x*=10) (x—2) =0
X =10, -2
Being a side, x = —2is rejected
X =10
So, AB =10m
BC =2x+4=24m
AC =2x+6=26m

We know that diagonals of rhombus bisect
each other at 90°.

Let AC=24cm
BD =10 cm
|
AO=OC=EAC=I2cm
|
BO=0D = EBD=5CM
In AAOB,
AB? =BO?+AQ?
=52+ |22
=25+ 144
=169
. AB = [3 cm

As all sides of rhombus are equal,

AB=BC=CD=AD =13 cm

In AABC, DE Il BC
A
DB EC

[ Basic proportionality theorem ]




X x—2
x|

x-12
x(x—-1) =(x-2)(x+2)
X2 — X =x2-4
X =4
Section C
9. A
p cm
B qcm C
In AABC, AC? =AB?+ BC?
P> =AB’+q’
AB? =p2-¢’
=(P-q9 (Pt+q)
=1(p+q
AB? =p+q
AB = ﬁ
20. % = % (Given)
In APQR, ZI = /2
PQ =PR
[ sides opposite to equal angles are equal]
So, g = @
PR Qs
Also, ZQ = 2£Q (common)
APQS ~ ATQR
[ By SAS Similarity cretirion]
21. In ACBQ and ACAP,
/BCQ = ZACP (common)

ZQBC = ZPAC = 90°
(PA and QB are perpendicular)
ACBQ ~ ACAP

(AA Similarity creterion)

22.

Bc _BQ _Q

AC AP CP

[Corresponding sides of similar triangles are
proportional]

BC Z .

ac " x 0

In AABQ and AACR,

/BAQ = ZCAR (common)

ZABQ = ZACR =90°
(BQ and RC are perpendicular)

. AABQ ~ AACR  (AA Similarity creterior)
AB  BQ AQ
AC CR AR
AB Z .
E = 7 (II)
From (i),
BC z

| — ac | — M
AC-BC _ x-z

AC x

fg = XXZ (i

From (ii) and (iii)
AB Z x-z

T,

y4
y X
+

X |— % |N
+

z
y

!

y




23.

24.

Draw AD 1 BC
In AADB and AADC

AB = AC =2a (Given)
AD =AD
(Common)
ZADB = Z/ADC
=90° (By Construction)
. AADB = AADC (RHS)
BD = DC = % BC
=a (CPCT)

In AADC, right angled at D
AC> =AD?+ DC?
(2a)> =AD? + a2
AD? =4a”-a?= 3a?
AD = .f3a

So, length of the altitude of an equilateral
triangle = \/Ea cm

In AAOB, XY || AB

_ox _or
" AX  BY
(i) [ Basic Proportionality theorem ]

In AAOC, XZ || AC

0z _ox
- ZC  AX
(ii) [ Basis Proportionality theorem ]
oYy 0)4
By (i) and (i), — = —=
y (i) and (ii) BY —c
YZ || BC

[ By Converse of Basic proportionality theorem]

A
E

% oS

12m 9m

B C D

:::::::

Let AC = CE denotes the ladder

In AABC, AC> =AB? + BC?
|52 = 12> + BC?
225-144 =BC?

BC? = 8l
BC =9m

In ACDE, CE* = DE* + CD?

|52 =92 + CD?
225-81 =CD?
|44 = CD?
12 =CD

So, BD =BC + CD
=9+ 12 =2Im

Section D

25.

In AXPQ and AXYZ,

XP  XQ

Y S xz T 3 (Given)
X =1X (Common)
. AXPQ ~ AXYZ

(SAS Similarity creterion)

ar aXPQ XP 2 PQ 2 XQ 2
3 araXvZ = W] = (E "%z
[ Ratio of area of two similar triangles is equal
to square of their corresponding sides]

ar aXPQ xP ¥ 3Y
2 " xr) - Z)

9 _
ar AXPQ = EX32 XP

—




26.

= |8 cm?

area of quadrilateral PYZQ
= ar AXYZ —ar AXPQ

=32-18
= |14 cm?
B
O
A C

In AABC, right angled at B,
We need to prove AC? = AB? + BC?
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

B _A
cD B
CB> =CAxCD ()

Also, AABC and AADB
AB BC AC

AD  BD AB

A _AC

AD AB

AB>  =AC x AD (ii)

From (i) and (ii),
AB? + BC> =ACxAD +AC x CD

= AC (AD + CD)

=AC x AC
=AC?
- AB2 + BC? =AC?

27.  As XY ||AC

ZBXY = ZA (Corresponding angles)

/ZBYX = ZC (Corresponding angles)

. AABC ~ AXBY (AA Similarity Creterion)

arsABC  (ABY
> Graxpy | xB] (

[ Ratio of areas of two similar triangles is equal
to square of ratio of their corresponding sides]

Also, ar AABC = 2 ar (XBY)

i.e.

arsABC 2 )
0 (i)

arsaXBY
From (i) and (i),

28. A\
c
b D
P \
C a B



29.

We know that if a perpendicular is 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, ABDC ~ ABCA
_BD _DC ke
"BC  CA  BA

. p a
ie. — =-—
b c
pc =ab
ab
: P = —
c
aZbZ
= p’ =3
c
= L = ¢
p’ a’b?

In AACB,AC? + BC? = AB*b* + a> = 2

I a’ + b?
2 aZ b2
0 a . b?
2 2 b2 aZ b2
I

2

/;\\v//i\
B E C
Given that:-

AABC in whichD, E, F are the mid points of
sides AB, BC and CA respectively.

<

©
Q

<
Q
o
¥}

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 /I BC

= ZAFD = /B (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.......... (N

And, DE // AC

= DE // AF......... (2)

From egn (I) and (2), we have
ADEF is a parallelogram.

Similarly, BDFE is a parallelogram.

Now, in AABC and ADEF

/A = /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.



F
Consider AEDA and AEFB

Ll =22 (Common)

/3 =/4

[ Corresponding angles as AD || BF ]
AEDA ~ AEFB

(AA Similarity Creterion)
DA _ EA

B EB
[ Corresponding sides of similar triangles

proportional ]
L DA_m
AE BE
Consider AEDA and ADFC

()

£l = /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
le. T2 = pc

DA  FC .
= E = 5 (II)
From (i) and (ii),

DA FB _ FC

AE BE (D

3.

32.

A
(2 3|4
D C Q S R

Given :AD and PS are bisectors of ZA and
/P respectively. Such that

8D _ &
DC SR
To prove = AABC ~APQR

Proof In AABC,AD is bisector of LA

B _ AC
BD (D

o 2880 0
AC (D

In APQR, PS is bisector of /P
PQ _ PR
QS RS

PQ_ Qs )

i.e. PR RS (i)

Also, 8 _ & (iii)
DC SR

From (i), (i), (iii), we get
AB_PQ B _AC
AC PR~ PQ PR

Also, ZA = ZP (Given)

.. AABC ~ APQR

A

E

B D C

AABC is a right triangle right-angled at B
AD? = AB? + BD?

(By Pythagoras tearoom)



2
BC
= AD? =A|32+(7) [+BD=DC]

|
= AD? =AB+ 4 BC' ()

Also, ABCE is a right triangle right angled at
B

CE? = BC? + BE?

2
= CE2=BC2+[%) [ - BE = EA]

|
—>mCE2=BC2 + , AB* (i

On adding (i) and (i), we get
5
AD? + CE? = " (AB* + BC?)

5
= AD?*+CE*= ZACZ

[ As AABC is right triangle
. AC*=AB? +BC?]

[ﬁ} +CE2= % (25)

2

o ocp=B_® gy
4 4

CE = 420 cm =25 cm

WOR

Section A

l. AABC ~ ARPQ
AB _BC _ AC
RP PQ RQ

[ Corresponding sides of similar triangles are
proportional]

3_5_6

6 10 RQ
_6><IO -
- 5 cm

" araDEF | DE

[ Ratio of areas of similar triangles is
Proportional to the square of ratio of ratio
of their corresponding sides ]

araABC ( AB )2

2
e _ (2¢)
=~ 121 DE
(26)" 121
— DE=-—/"7%
169
26x1 |
= DE= =22 cm
13
A
J3em
B D C

AABC is equilateral and AD is the Median
such that AD = \/Ecm

In an equilateral triangle, median and
altitude are same

AD 1 BC
I
Also, DC = EAC
[As AD is the Median ]
AC? =AD? + CD?

AC: = (\/E)2 ¥ (%AC)Z

I
AC? =3+ Z AC?
i AC? =3
y =
AC? =
AC =2cm




4. _ 2 2
2+4
= 2 2
6
|
In ACOD and AAOB, )
Ll =22 6. DE || BC
[ Corresponding angles as AB || CD] . AD _ AC
/AOB = /COD BD ~ CE
(Basic Proportionality theorem)
[Vertically opposite angles]
B _C
ACOD ~ AAOB =~ AD T AE
cO OD D BD _CE
—=— == = — 4] =— 4+
AO OB AB AD AE
[ Corresponding sides of similar triangles are BD+AD  CE+AE
proportional. ] = AD ~ AE
x+3  x-2 ﬁ - E
x+5  x-—I AD  AE
o x+3)(x=1) =(x—2)(x+5) Also, ZA = ZA (Common)
e+ 2x—3 = 2 +3x—10 .. AADE ~ AABC
- AD DE AE
= 7 =X - —=— = —
AB  BC AC
3. In ASPT and AQFPR, [ Corresponding sides of similar triangles
/PST = /PQR are proportional]
[ Corresponding angles as ST || QR ] N AD - DE
AB  BC
ZPTS = ZPRQ _ 15 _ DE
ASPT ~ AQPR 6 8
.5x8
[AA Similarity Creterion] = DE = 6 =2cm
arsPST _ (PTY 7. As MN || AB,
GI’APQR PR C_M ~ C_N
[Ratio of areas of two similar triangles is equal AM ~ BN
to square of ratio of their corresponding [Basic proportionality theorem]
sides]
pT ¥ 2 BC-BN
= 4 BN
PT +TR

ADDITIONAL" pg ETHEMATICS - 10



1 75-BN
2 BN
BN = 15— 2BN

= 3BN=15
BN =5cm

8. We know that ratio of area of two similar
triangles is equal to square of ratio of their
corresponding sides.

So, Ratio of corresponding sides

_ 253
64 8
9. DE || BC
AD _ A€
~ DB CE
[ Basic proportionality theorem ]
DB CE
= —+1=—+1
AD AE
AB AC
- — = —
AD AE
Also, ZA = ZA (Common)
AADE ~ AABC
(SAS Similarity Creterion)
araADE _ (DEY
araABC BC
2 2
araADE 3
gl BC
araADE 4
8l 9
4
ar AADE = 9 x 81 =36 cm?
10.  Considers AC? + BC?
= AC2+AC* (~ AC=BCQC)
= 2AC?

= AB?

AABC is right angled triangle
[ As we know that in a triangle, if square of
one side is equal to sum of the squares of

other two sides then the angle opposite the
first side is a right angle. ]

Section B

EIS5ecm S 35cm F

In a triangle ADEF R and S are two points on
the sides DE and EF respectively. ER=5cm,
RD=2.5c¢m, F$=3.5 and SD=1.5cm.

ER 5 2 FS 35 7
L —=—=—and—="_ =
RD 25 | sb 15 3
ER FS
e
RD  SD
.., RS is not parallel to DFE.
A
&
-
B 5M C
In AABC, right angled at B
AC? =AB? + BC
2
= (s3] + (5)
=75+125
=100
AC=10M




D E

B C

As DE || BC

AD _ AE

DB CE

8D _CE

AD ~ AE

BD | CE |

— +|=—+
= AD AE
_ AR _AC

AD  AE
_ A _AE .

AB  AC @

Also, ZA = /A (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
3 _ 45

AD+3AD ~ AC

AD 4.5
~ 4AD AC
= AC =45%x4 =18cm
Also, AD = AE ( From (i) )
AB AC
AD _AE
AD+BD I8

AD _AE
AD+3AD |8
| _AE
4 )
Ae =82 4sem
4 2

Consider AABC with sides as
AB =(@-1)cm

BC = (2\/5) cm

AC =@+ 1)cm
Consider AB? + BC?

(a=1) + (24a)

a2+ | —-2at+4a

a’+ 2a+ |
(a + I)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

-

B D C
Draw AD L BC

In AADB and AADC
AD =AD (Common)
AB =AC (AABC is equilateral)

Z/ADB = ZADC =90° (By Construction)



AADB = AADC  (RHS)

I I
= CD=BC=7 343 cm [CPCT]
In AADC,
AC? = AD? + CD?
2
2
(33) =AD? + (ﬂ]
2
AD: =27- 2%
4
_108-27
4
_ 8l
4
_9
AC = 7 = 45 cm
6. F
A
B D C E
- _BDb _¢b
oprove = o = ¢
As AD bisects Z/BAC,
AB _ AC Interi le bi
BD = CD [nterlor ange Isector
theorem]
¢ _AC
0 ag
Also, AE bisects ZCAF
BE _ CE
AB ~ AC
_ BE_AB
CE ~ AC
., L _AC
B~ ag W

From (i) and (ii)

18.

D _
BD  BE
BD _ D
~ BE CE
A D
P
B C
To prove: AP x PC = BP x PD
Consider AAPB and ADPC
/BAP = Z/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)
A
bp  PC

= APxPC =BP xPD

Consider AQPM and ARSM
Z/QPM = /RSM = 90°
ZQMP = ZRMS

(Vertically opposite angles)

AQPM ~ ARSM  (AA similarity Creterion)
QP _PM_ QoM
RS SM RM

[ Corresponding sides of similar triangles
are proportional ]




20.

3_m
4 6
3x6 3x3
QM:T =T =45cm
A
B D C

AD bisects ZA So, by Interior angle
bisector theorem

AB _ BD
AC - DC

AB _ BD _
ac bpc !

[~ BD =DC as D is a midpoint of BC]
AB =AC

AABC is an isosceles.

D C

Here,AC divides the diagonal BD in the ratio | :3
Consider AAOB and ACOD

/BAO = /DCO

(Alternate interior angles as AB || CD)
ZAOB = ZCOD

(Vertically opposite angles)

AAOB ~ ACOD

(AA similarity creterion)

AO OB _ AB

cO oD D
[Corresponding sides of similar triangles
are proportional. ]

o8 _ A
Ob D
3_M8
I D
= AB =3CD
Section C
21. In AADE and AABC,
ZA = ZA (Common)
Z/ADE = ZABC (Given)
AADE ~ AABC  (AA similarity
createrion)
AD DE AE
~ AB T BC  AC
[Corresponding sides of similar triangles
are proportional]
AD DE
AB ~ BC
7.6 DE
:> = —
AE +BE 8.4
7.6 DE
: = —
72442 8.4
76 DE
:> B — - —
1.4 8.4
DE _ 16x84
- T4
=56cm
22. In AABC, LM || BC

AL
BM  CL
(i) [ Basic proportionality theorem ]



In AADC, LN || CD

AN AL
DN~ CL
(i) [ Basic proportionality theorem ]
o () and i M _ AN
rom (i) and (ii), M DN
B _ DN
- MmN
% + I — % + I
o TN
AB AD
: —_— = —
AM AN
= AMxAD = AB xAN
23, A A
A D C Q ™ R
In AABD and APQM
AB_AD _ BC .
PQ - PM - OR (Given)
AB _AD _ BD
~ PQ PM QM
I
L M _a_ 2%
PQ PM ;QR

(As AD and PM are the medians)
AABD ~ APQM
(SSS similarity creterion)

ZB=2/Q

[ Corresponding angles of similar triangles are
equal]

Now, In AABC and APQR
AB  BC

PQ - OR (Given)

24,

/B =/Q (Proved)
. AABC ~ APQR  (SSS similarity creterion)
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? = DE? + AFE? (i)

Now, DE = BE - BD
a

_a [ BD = l - g
2 4 ' 4 4
a .o
=2 (if)
In AAEC,
AC? = AE> + CE?
2
a
2=AE2+ | —
2 2
AE? = a2 — GT = 3% (iii)

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

a ] 3a ’
— + | —
4 4
i 3a®
16 4
a* +124*
16

AD?




25.

26.

_13d?

16

16 AD* = 13 a2
16AD? = 13 BC?

As AABC is isosceles,
AB =AC
/B=/C
(Angles opposite to equal sides are equal)
In AADB and AEFC
ZADB = ZEFC
(AS EF LACand AD L CD)

/B=ZC (Proved)
AADB ~ AEFC (AA similarity creterion)
AD _BD _AB
EF ~ FC ~ EC
AD _ AB

EF ~ EC

= AD X EC = AB X EF

In AABC and AADE,
ZA=ZA (Common)
Z/ACB = ZAED = 90°

(As DE L AB and AABC is right angled at
)

AABC ~ AADE
(By AA Similarity creterion)

AB _ BC _AC

AD ~DE  AE
[ Corresponding sides of similar triangles
are proportional ]

In AABC, ZC =90°
AB? =AC? + BC?

[ By Pythagoras theorem ]

27.

=3+2)+ 122
=25+ 144
=169

AB =13 cm

AB _ BC
As — = —
AD ~ DE
13 _ 12
3 DE

DE

Also,
12 5

13

12x13 5
36 AE
5x36

T 12x13

15
— Ccm

BE
As ANSQ = AMTR,

ZNQS = /MRT
= PQ=PR (i)

(CPCT)

(Sides opposite to equal angles are equal)
Also, as £ = /2

PS =PT (i)
(Sides opposite to equal angles are equal.)
On Subtracting (ii) from (i), we get
PQ-PS = PR-PT

QS=TR (iii)

From (ii) and (iii),

P _PT RS _PT

Qs TR PQ PR

Also, /P = /P (Common)
ADDITIONA MIATHEMATICS - 10



APST ~ APQR

(SAS similarity creterion)

Section D
28.
C
E
F
D
A
B G A
In AAFG and ADBG,
/AGF = /DBG

(Corresponding angles as GF || BC)

/GAF = /BDG =90° (v DEFGisa
square)

. AAFG ~ ADBG (i)
(AA similarity creterion)
In AAGF and AEFC,
ZAFG = ZCEF = 90°
ZAFG = ZECF
(Corresponding angles as GF || BC)

AAGF ~ AEFC (ii)

(AA similarity creterion)

From (i), (ii), we get

ADBG ~ AEFC
BD _ DG
EF  EC

[Corresponding sides of similar triangles
are proportional]

BD _ DE
DE EC
[As DEFG is a square, EF = DE and DG = DE]

=

29.

= DE*=BD x EC

30.

In AAOD, MO bisects ZAOD,

So, by interior angle bisector theorem,

A0 _ M .
oD DM @
In ABOC, NO bisects Z/BOC

So, by interior angle bisector theorem,

BO _ BN

cO CN

CO CN

= == (ii)

BO BN

We ki hat AO = OD A0 _

e Know that = :>OD—
d CO =BO o _
an = 350_

(Radii of same circle)

So, From (i) and (ii), we get

M _ N
DM BN
B
M
|
C L A

In AABC, BC? = AB? + AC?
(By Pythagoras theorem)
In AABL, BL? = AB? = AL?

2
= AB? + (lAC)
2

[As L is a midpoint of AC .. AL = EAC]

AC?

BL> =AB* +
4BL? = 4AB* + AC? (i)
In ACMA, CM? = AC? + AM?

2
!
=AC+ | =B



AB?

=AC +

I
[As M is a midpoint of AB .. AM = EAB]

= 4 CM?2=4AC*+AB* (ii)
From (i), (ii), we get
4(BL> + CM?) = 5 AB* + 5 AC?
=5BC?

31.

Of]

To prove :AE? + BD? = AB? + DE?
Proof In AACE,AE? = AC? + CE? ()
(By Pythagoras theorem)

In ADCB, BD* = DC? + BC? (i)

(By Pythagoras theorem)

In AABC,AB? = AC? + BC? (iii)

(By Pythagoras theorem)

In ADCE,DE? = DC? + CE? (iv)

(By Pythagoras theorem)

Consider AE? + BD?

=AC2 + CE> + DC?>+BC> (By (1) and

@)

= (AC? + BC?) + (CE* + DC?)
=AB2 + DE2 (By (3),(®)



07 Cordinate Geometry

MULTIPLE CHOICE QUESTIONS

l. A
(4.9)
D
(xy)

B (2,3) (6,5) C
442 9+3
D(X,y)=(TvT]= ,6)
50,CD = |[(6-3)/ +(5-6)
= 9+

= \/B 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. (2,p) ol
=(2,3)
= p =3
Option (b)

ADDITIONAL" MATHEMATICS - 10

4.
A
0, 1)
(0,000 B (1,0)
In DAOB,
AB2 = AO2 + OBR2?
12+ |2
2
AB =\/E
Perimeter = AO + OB + AB
=l+1+ . /h
Option (d)
WORKSHEET 1
Section A
l. Centroid = (x'+x2+xs’)’|+)’2+y3)
3 3
_(4-9+x; 3+7+y,
_ —5+X3 4+y3
N 44y, _
;3 ! =4
X3_5=3 )'3+4=|2
X3=8 y3=8

So, third vertex is (8, 8)




k B|(0,y) |

@,b) (2, b,)
Let the ratio be k : |

kaz+aI kb2+bI
50.0.y) =\ T T Tk

ka2 +aq,

=0
k+1
ka2+aI =0
ka2 =-a,
k = —
a

2
Distance = \/ z+§ +(2—2)2
5

5
= 2+§ 0
5 5
= [[2+8
5

2
+

)2
= 2 sq. units

Let Point on y - axis be (0, y).

J(6=0) +(5-y) = (~4-0) +(3-y)’
J36+25+y* —10y = \16+9+y* —6y

J6l+y2 =10y = /25+y> -6y

61 +y>— 10y =25+ y>— 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,

JB3- 0/ +(P- 22 = \J(P- 0) +(5- 2)?

Jo+(P-2) = P*+9

(P-2)? =P
P2+4—4P=P?
4p =4
P = |

J4- 12 +(K- 0 =5

V3T +K? =5

On Squarring both sides, we get
9+K> =125

K2 =25-9=16

K2 =16

K =4

A(1,2) B (4.3)

D (xy) C (6,6)

We know that diagonals of a parallelogram
bisect each other

(146 2+6) _(4+x 3+y
2702 2 72

14 =4+x3ﬂ
2’ 2 72

4 +x 3+y
and4 = ——

2 2
7=4+xand8=3+y

L.
2

x =3 and y=5
So, coordinates of fourth uertex

= (%y)
=(3,5)



8.

| I I
I | |
A C B
(x, 4) (;g] (x +1,y +2)
As C is a midpoint of AB,
35
272

(x+x+|4+y+2)_

2 7 2 -
2x+l y+6) _(3 5
2 72 | 122

y+6 >
2 2
2x+ |1 =3 and y+6=5

o N— /N

2x =2 and y=5-6

x =1 and y—|I

Section B
9. Let y— coordinate by v
X — coordinate = 2v

So, point P is (2v, V)
PQ=PR

J2= 220 +(=5- v =(3- ) +(6- v)?

On squaring both sides, we get
2-2v)2+ (-5-v)2=(-3-2v) + (6—-V)?
S4+4vP—-8v+25+v2+ |0v
=9+ 4v=|2v+36+Vv:-I|2v
= 5vZ+2v+29=5v2+45
= 2v=45-29
2v=16
v=_8
So, Point P is (2v,v) i.e. (16, 8)

P Q
I I I |
I I ! |
A (u,v)
(2,-2)

Point P divides AB in ratio |:2

() B
=74

So.P (u) = [I(- 7):2(2)’|(4) +32(- 2)J
_ [-7+4’ﬂj
= (- I,30> |

Point Q divides AB in ratio 2 : |

2(-7) +1(2) 2(4)+||(-2)J

SQQ@w=[ 3 ; 3

= (- 4,2)

Let A(3, 0), B(6, 4) and C(-I, 3) be the given
points

AB = /(6-3) +(4- 0]

=AB= /@) + (4’
=AB= /946

= AB = /25

BC = /(- 1- 6 +(3- 4)°
= BC= (7)) + (1)

= BC = /49 4|

= BC = /50

AC= \[(-1- 3} +(3- 0)




12

13.

=AC= |[(4p + 3F

=AC=16+9
=AC = 25

2
— AB? = (/25
= AB? =25
= AC? =25

= BC? = (\/ﬁjz

= BC*=50

Since AB* + AC> = BC?and AB =AC

. ABC is a right angled isosceles triangle.

-
|
A

s

N|w

I
|
P B

) Ga)

Let point P divides AB in ratio k : |

e+ sk
S 3 5). 2 2
112 T k4l kel
| 3
E_2k+§ i_-5k+5
47 k+l 12 k+l
—3k+3=8k+2 S5k+5=—60k+ 18
= | =5k 65k = 13
| |
k= — k= —
5 5

So, point P divides AB in ratio | : 5

A (a,2)

(-2,-2)

C

()

AB = \/(-a- a) +(-a- a)’

_ \/8d’

= 2\/5‘7 Units

BC = \/(- J3a+a) +(\Ba+a)

= \/3a2 +a* - 243a* +3a* +2\3a
_+/8ad’
= 2\/2a

AC = (- \3a- a)* +(B3a- a)?

= \/3a2 +d +2\/§a2 +3a’ +a*- 2\/502

= \/3a2 +a’ +3a* +d*

= /8a’
= 2\/50
As AB= AC,AABC is an equilateral triangle.
k |
I I I
| | |
A (1,-3) C (x,0) B (4.5)

Let point C (x, o) divides AB in ratio k : |
So,

4k +1 5k- 3
o (1252

k+1" k+I
Sk-3_
k +1
5k-3 =0
=3
5

So, x — axis divides the line segment joining
point (I,— 3) and (4, 5) in ratio 3:5



15, \J(9- x)* +(10- 4)> =10
8l +x2— 8x+36 =100
x2—18x+ |7 =0
2= 17x-x+ 17 =0

x(x—=17)-1(x-17) =0

x—1) (x—17) =0

x =1,17

I I |
| I |
Q P R
(2.4) (x,9)

PQ = PR

= J(2-7) +(4-2) = \(x-2) +(9- 4)

- J25+16 = x? +4- 4x+25
= J41 = Jx*- 4x+29

On squarring both sides, we get
4] =x*-4x + 29
0=x*-4x-12
0=x*-6x+2x—-12
0=x(x—6)+2(x—6)
0=(x+2)(x—6)

x=—-2orb
PQ=\/(7- 2> +(0- 4)
= 25 +16

= J41

Section C

7. Let y — axis divides the line segment joining

the points (— 4,— 6) and (10, 12) in ratio k : |

Point on y — axis must be of form (o, )

18.

A C B
(- 4,— 6) (,y) (10, 12)
o) = 10k +(-4) 12k- 6
Y K+l k+1

_(10k- 4 12k- 6
©Y) = T ke
o lok-4
K +1
= 10k =4
" _2
5
So, ratiois 2:5
A(0,-1) B (-2,3)
D (8,3) C(6,7)

AB = \J(-2- 0)® +(3 +I)
= J4+16
=20

= 24/5 Unit

CD = \/(-8- 02 +(3+I)?
= J4+16
=20

= 2\/§ Unit
AB =CD

AD = \/(-8- 0) +(3+I)

= J64 +16 = \/80 = 4/5 Units




19.

BC = \(6+2) +(7- 3]
= J64 +16
= /80
= 4\/3 Units
AD =BC
As AB = CD and AD = BC,

So,ABCD is a parallelogram

AC = J(6- 0) +(7 +1)?
= 36 +64
Jioo

10 Units

BD

J(8+2) +(3- 3)?
Jioo

10 Units

So, AC=BD

ABCD is a parallelogram in which both
diagonals are equal.
So, ABCD is a rectangle.

I I I
I I |
A P B

(— 3, 2) (x, y) (4, - 5)

As point P is equidistant from A and B,
AP = BP

Jx+3) +(y- 2 = (4 x)! +(-5-y)
On squarring both sides, we get
(X+3)+(y-2=@-x)+(=5-y)
X2+ 9+ 6x+y +4—4y
=16+x2—8x+25+y>+ 10y

21.

[4x — 14y + 13 = 41
[4x — 14y —28 =0

xX—y=2

|

|
Q B
5
3

[ 2] (1,2)

Point P divides AB in ratio | : 2

So,

p(p—2)= ['(') +32(3)’l(2) +3z(_4)J
p(p.—2)= [%2]

o7

“p=3

Point Q divides AB in ratio 2 : |
So,

As the pointsA 3p + I,p),B (p +2,p—-5)
and C (p + |,— p) are collinear,

area of AABC =0
e S [Bp+ 1) (p-5+p) +(p+2) (-p-p)
tp+r)(p-p*+3)]=0
= [Bp+1)2p-35)-2p(p+2)+5(p+1)]=0
= [6p>— 15p+2p—-5-2p*—4p+5p+5]=0
= [4p*>—12p] =0
p=0,3



22. | I I |
A : B = [3(:3)-2(0)+40)]
i, T 2,—4 I
(-2, 23) ( ) =E[9+|2]=%sq.Units
AP = 7 AB So, area of quadrilateral ABCD
AP = 3 (AP + BP) = area of AACD + area of AABC
/ 35 21
= 7AP =3 AP+3BP =5 Ty
= 4AP =3 BP _ %6
2
— % = % = 28 sq. Units
Let point P be (x, y), using section formula, 24. Lety — axis divides the line segment joining
points A (5,—6),B (- I,—4) in ratio k : I.
3(2) +4(- 2) 3(- 4) +4(- 2) Point on y — axis is of from (0, y).
(xy) = 7 ’ 7 k |
| | |
_[6-8 -12- 8] A C B
707 (5.- 6) ©.) (-1~ 4)
- ﬁ ﬂj By section formula,
77 o) (-k+5 -4k-6j
,)’ = 4
3. AE3-D) B (-2,-4) ke
0 =- k +5
 k+
k =5
e So, y — axis divides AB in ratio 5 : |
, CH4,-1
. Also,y = ~4k- 6
Join AC k +1
Area of AACD =-20-6
I 5+I
=—[3(-1-49+44+1)+3(-I+1)]
2 -26
I =
= [F3(-5)+20] 6
2
| _ -3
=S 5+ 20] -3
-13
= 75 sq. Units 0. 0.9 =0, T)
Area of AACD Section D
I
=S I=9)4-1)-2(- - . onsider points (x,y,) = (t, t —
=23 (4-1)-2(1+)+4C1+4] 25 Consid M 2
= (Xy,) =(t+2,t-2)




26.

= (Y, =(t+3,9)

Area of triangle

I
- E [x, (ypys) + %, (Yay)) + % (y—¥))]

[tt—2-t)+ (t+2) (t—t+2)+ (t+3)
(t—-2-t+2)]

I
| — N | —
—
[l
—~~
|
N
N
+
—~~~
(el
+
N
A
)
N
N
e

1l
I
—_
N
~

= 2 sq. Units

So, area of triangle is independent of t.

AD _AE 1

AB ~ AC 3

AD AC 3
:> - = - = -

AB AE I
= E—I=£—I=3—I

AB AE

B _CE_,
~ AD  AE

AD _AE |

BD CE 2
For coordinates of D

| 2

| | |
[ [ |
A D B
(4, 6) (xy) (1,5)

By section formula,

1(1) +2(4) I(5)+2(6)]

(X’ Y) = 3 2 3

9 17
(xy) = 3’?j

3

For coordinates of E

I 2

| |
[ [

A E B
4,6) (%) (7,2)

By section formula,

1(7) +2(4) 1(2)+2(8)
(xy) = 3 ) 3
_(7+8 2412
37 3
-(s2)
3
A
(4,6)
B3 ()
ar AADE
=1%11%ﬂpgﬂﬁ@z}
2 373 3 3
i {§j+3(l4-l8j+5[l8-l7]]
2 3 3 3
=Ll
2 3
5
=Z sq. Units



27.

y
B (0, 3)
D A (x,0)
XI
(0,0)
C (0,-3)
yl

Let coordinates of B be (0, y)
As (0, 0) is a Midpoint of BC

- (0,0) = MY'_3
2 2
0 y-3
0,0)=|=-,—
0.0)= 7 2)
-3
0,00=|0,—/
(0,0) ZJ
y-_3=0
2
y=3

So, point B is (0, 3)
Let coordinates of point A be (X, 0)

Using distance formula,

AB = \[(x- 0)2+(0- 3)?
BC = \J(0- 0)?+(-3- 3)°
=36
=6
As AABC is equilateral,
AB = BC
i.e.\/m =6
X2 +9 =36
x2 =27

28.

x = 43,3
.. Coordinates of point A are (3\/5, 0)

As BACD is a rhombus and diagonals of
rhombus bisect each other. So, 0D = 0A = 3

\/5 units
. Point D is (-3v3,0)
Area of triangle = 5 sq. units
As third vertex leisony = x + 3,
So, it must be of form (x, x + 3)
Let (x,y,)=(21)
(7)) = (3= 2)
(7)) = (% +3)
Area of triangle

I
= E [ X|(Y2 - Y3) + Xz()l3 - Y|) + X3 (Y|’_ YZ)]

5=%[2(—2—x—3)+(x+3—|)+x(| +2)]
10=[2(-5-x)+3(x+2)+3x]
[0=[-102x+3x+ 6 + 3x]

10=[4x—-4]
 +10=4x—-4
4x—-4=10 4x—-4=-10
4x =10 | 4x = -6
_7 _-3
*72 | *7 0
So, third vertex is So, third vertex is
(x,x + 3) (x,x + 3)

(27,45 I
2°2 | 2 2

_(713 (B3
2’2 | 2°2

29. Let (x,y,) = (a2?)

(%, ¥,) = (b,b?)

(X3 Y3) = (¢, )




30.

Consider Area of triangle

|
= E [X| (Y2’_Y3) + X2 (Y3’Y|) + X3 (Y|’_YZ) ]

% [a(b>—c?) +b (c2-a?) +c (22— b?) ]

I
5 [ ab> —ac? + bc? — a%b + a’c — b?c ]

% [ab (b—a) +ac (a~c) + be (c ~b)]

Here, it is clear that area of triangle is O if
a=b=c

but it is given thata # b # ¢

D (- 4,- 3) C(-3,2)

Ay

(1.-2)
Let be the height of parallelogram ABCD.

(2,3)

For AABD,

Let (x,y,)=(l,-2)
() = (2.3)
() = (4,-3)

area of AABD

|
= E [X| (Y2’_Y3) + X2 (Y3’Y|) + X3 (Y|’_YZ) ]

%[I (B+3)+2(-3+2)—-4(-2-3)]

I
—[6-2+2
S [6-2+20]

12 sq. units

For ABCD,

Let (x,y,)=(2,3)
(7)) = (-3.2)
0 ¥,) = (- 4,-3)

area of ABCD

3.

|
= E [X| (YZ’_Y;;) + X2 (Y3')l|) + X3 (Y|’_Y2) ]

= % [2(2+3)+-3(-3-3)-4(3-2)]
|
= 5 [10+18-4]
= 12 sq. units
Area of parallelogram ABCD
= area of AABC + area of ABCD
=12+ 12
= 24 sq. units
We know that area of parallelogram
= base x height

24 = AB x height

By Distance formula,

AB = \[(2-1)2 +(3+2)>
= JI+25
= /26 units

24 = \/%x height

24
height = E units = 12 \/Z units

13

Let the center be 0 (2,— 3y)

As points A and B lie on a circle,

AO =BO
J+1p+(-3y =y =2=5)+(-3y -7

J9 +16y?

On squarraig both sides, we get

= J9+9y7 +49 +42y

9+ 16y2 = 9y? + 42y + 58



7y>— 42y —49 = 0
y*—6y—-7=0
y>—7y+y-7=0
y(y=7)+(-7=0
y+h)(y-7)=0

y=-17

Wheny =1 Wheny =7
A=(-Ly)y=-1L-1) A=(Ly)
O =(23) =(-1,7)

So, O =(2,-3y)
radius = AO =(2,-21I)

= J2+1)2+3+1)2  So,

= J9+16 ratio = AO
= 25 =J2+1)2 +(-2-7)?
= 5 units = J9+784
793 units
32. A@2,-1) B(5,—1)
o)
D (2,6) C (5,6)

By distance formula,

AC = [(5-2)% +(6 +I)*

= J9+49 = /58 units
BD = \/(2-5)7 +(6 +I)?

= /58

So, AC=BD

Also, By Midpoint formula,

+5 —1+6
Midpoint of AC =l
_[72
272
5+2 -1+6
Midpoint of BD T
_[72
272

So, Midpoint of AC = Midpoint of BD.
So, AC and BD bisects each other.

WORKSH

Section A
l. 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
= J5-x)+(-y)
= JE3-x) Ty
= \/25+x2—I0x+I+y2—2y

= J9+xT+6x+49 +y7 +4y
On squarring both sides we get
x> +y>— |10x -2y + 26
=x*+y?*+6x+ |4y + 58
0=1I6x+ |6y + 32
x+y=-2()

PB = PC
= JF3-x)2+(T—y)

= JT-x)+(-l-y)
= 9+ X2 +6x+49 +y2 +4y

\/49 +x?+14x +1+y2 +2y

On squarring both sides, we get




x> +y>+ 6x + |4y + 58
=x*+y>— 14x + 2y + 50

20x + 12y +8=0

S5x +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,—- I)

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
Jioo

10 units

As point (3, 2) lies on line
2x—-3y+5=0
6-3a+5=0
3a=11

_
a__
3

By Distance formula,

Distance = /(0 +6)? +(0—8)>

= /(36 +64
Jioo

10 units

A (2,3)

B(21) C (%)
Let (x,y)=(23)
(% ¥,) = (2,1)

(X3 Y;) = (%)

2
Centroid (G ) = I’Ej

We know that

Centroid = [X' TNTXG WAL T J

3 ’ 3

(|3J=(2—2+x 3+|+yj

'3 3 73
2 x 4+y

()22

= |=—and - =

= x=3andy=-2

Let (x,y,) = (k 2K)
(x,y,) = (3, 3K)
(xpy,) =G 1)

Since the points are collinear; area of triangle
is zero
i.e.

|

E [X| (YZ’_Y3)+X2 (Y3’Y|) +X3 (Y|’_Y2)] =0
[k Bk—1)+3k (I —2k) +3 (2k—3k) ] =0
[3k*—k +3k—-6k*—3k]=0



[3k*—k]=0 By section formula,
k@k+1)=0
( ) PRI = 8k +4 4k +2
i k+1 " k+l
k=3 o 8k+4 | 4k+2
K | h k+l k+l
I I I 8k+4=2k+2
A C B 6k =-2
(6,4) (x,0) (1,-7) ) )
Let the x — axis divides AB in ratio k : | 6
-1
Point on x — axis must be of form (x, 0), so, by = 3
section formula
. (k+6 Tk+4 . A8 !
0O T Tk PB 3
PB 3
6+k —7k+4 AP ==
— | == AP
(x.0) ‘Ik+|’ K+l I
7k +4 Bl =34
=0 AP
Kt AP +PB
k -4 AL
AP
So, x — axis divides line AB in ratio 4 : 7. AB
B
k I
I I I AP —1
! ! ! — =_
A42) P@1) B (8,4) AB 2
—I
Let AP:PB=K:| AP =5 AB

Consider the two points P(a sin o, —b cos o) and Q (—a cos 0, 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 oL + a cos 0)™+ (-b cos o - b sin o)’

= \/az(sinzoc + cos oL+ 2 sin oL cos o)+ bz(sinzoc + cos’0, + 2 sin o, oS o)

= J2(1 + sin20) + BX(I + sin20)

[ sin? o+ cos’a.= | and sin2 o = 2sin o cos . ]

sod= \/(a2+ b') (I + 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,y,), (X, ¥,) and (x,,y,) is,

Azlxl_xz Yi=Y,
2 X, X Y27 Y;
|
= E |(X| - Xz) (Y2 - Y3) - (Xz_ X3) (Y| - Yz)
Therefore,

|
E | X| ()lz - ),3) + X2 (Y3 - Y|) + X3(Y| - Y2)| =0
X| (YZ - Y3) + Xz (Y3 - Y|) + X3(Y| - )I2) =0

Therefore, the condition of collinearity of (x,
Y,) (X, y,) and C (x3, y3) is

X (Y, = Y5) ¥ %, (y;—Y) +x,(y,—y,) =0
Section B

I'l. Let the vertices of triangle be (x,,y,) = (-3, I),
(Xz’ Y2) = (0’ - 2) and (Xg’ Y3)
Centroid of triangle (x,y) = (0, 0)
We Know that

Centroid of triangle

y) = [xI +x, +X, ¥, +Y, +y3J

3 ’ 3

-340+x, I-2+
ie. (0,0) =[ 3 2, 3"3]
-3+ x, —l+y,
=0, :0
= 3 3
= x3=3, y; = |

So, third vertex is (x;, y,) = (3, 1)

I2. The required ratio would be k : I.

The coordinates of the point of divisions will be

3k-4 7+5
k41" k+l
The point which we have identified is on y axis
and there the point is zero on x coordinate.

So, 3k- 4 _ 0
k +1
3k—4=0
k = i
3
So the required ratio is
k= 4 or4:3
3
13. ALl B (4,4)
D (x,y) C(4,8)
We know that diagonals of parallelogram bisect
each other

1+4 1+8) _ x+4 y+8
272 2 72

(5,9) = (x+4y+4)

x+4=5 y+4=9

x=1, y=5

So, fourth vertex is (I, 5).

3
4. Let the point C 55 divide the line

5
segment joining pointA (3,5) and B (- 3,-2)
in ratio k : I.
| : |
A C B
(3,5) [gg] -3,-2)



By section formula,

311} _[-3k+3 -2k+5
5°5 ] | k+l 7 k+l
-3k +3
k +1

5(-3k+3) =3(k+1)

_3
5

—I5k+15 =3k+3
12 = 18k
2
k = =
3
5. A(=2-1) B (1,0)
D (Ly) C(x3)
We know that diagonals of parallelogram
bisect each other
-2k+x -1+3)_(1+] y+0
2 2 27 2
-2+xI Ny
2 7 2
-2+x  _ | 1=X
2 o2
x=4,y=12
6.  Given the vertices of a AABC are right -
angled at A.
.. AB? + AC? = BC?
AB2=(-2-0)2+ (a—3)2=4+ (a—3)?
BC?=(-1+2)2+ (4-2)* =1+ (4-2)?
AC = (-1 -0+ (4-3)*=1+1=2
Since AB? + AC? = BC?
4+(@—-3)2+2=1+(4-2)
4+a’+9-6a+2=|+16+a2-8a
ADDITIONAS MATHEMATICS - 10

A (3,4)

B(7,2) M (x,y) C(-2,-5)

By midpoint formula,

7-2 2-5
M o) =[T’TJ

(32)

By Distance formula,

o [

As point A (x,y) is equidistant from B (6,— 1)

and C (2,3)
AB =AC

\/(6- x)2 +(- - y)2 =\/(2- x)2 +(3- y)2
On squarring both sides, we get
6=+ (1-y)=2-x+@~-y)

36+ X2~ 12x+ | +y>+2y =4+ x> —4x +
9 +y*— 6y

So—12x+ 2y + 37 =—4x -6y +13
= 0 =8x—-8y—-24
= 8x—-8y =24



= x-y =3

= X =y+3
19. As the points A (2, |I) and B (I, 2) are
equidistant from the point C (x,y),
BC =AC
Jo= )+ (y+2) =y(x- 2) +(v- 1)’
On squarring both sides, we get
(x=1)*+(y+2)=x=2+ (1)
X2+ —2x+y + 4+ 4y =x2+4—4x +y?
+1 -2y
—2x+4y+5=—-4x-2y+5
2x +t6y =0
x+3y =0
20. Let the vertices of triangle be
(X|’ Y|) = (k’ 2k)
(X, Y,) = (3k, 3k)
(py;) =G, 1)
Area of triangle
I
= E [X| (YZ’_ Y3) + X2 (Y3’_ Y|) + X3 (Y|’_ ),2) ]
= % [5S(7+4)+4(-4-2)+7(2-7)]
=% [ +4(6)+7(5)]
I
= —[55-24-35
> ]
I
= —[55-59
> [55-59]
4
= — =12 sq.units
) q
Section C
21. PA=PB
Take square both side
PA2=PB?

22.

23.

Now use distance formula,

x-(@+b}+{y-(b-2a)={x-(@-b)+

{y-@+b)y

= x*+ (a+b)’—2x(a+b)+y*+ (b—2a)-
2y(b —a)y = x*+ (a—b)*— 2x(a —b) +y?
+ (a+b)*—2y(a+b)

= 2x(a—b)—2x(a +b) = 2y(b—2a) — 2y(a
+ b)

= 2x{fa-b-a-b}=2y{b-a—-a-b}

=  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, —I) are (x,, y,) and
(X, Y,) respectively.

Thus the coordinates of

A= (ME7) +n@) mED +n(=2)

m +n ’ m+n = (x0)
Here the y coordinates of A is Zero.
—m + (-2n)
Thus | —————— |=0.
m +n
Hence —-m —2n = 0.
= —-m =2n
m 2
n -l
= m:n = 2:—| internally
Thus m :n =2 : | externally.
| | |
P(8,4) RS Q (x)
By mid-point formula,
5 |) = 8+x 4+y
&1 2 72
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_ 8+x I=4+y
2 2
x+8=10,y+4=2

5

x=2,y=-2
So, Coordinates of Q = (x,Y)

=(2,-2
24. Let points be
(xpy,) = (c,a*b)
(x,Y,) = (b,b+0)
(Xpy;) = (a,a+9
Area of triangle
|
=E [X| (Y2’_ Y3) + X, (Y3’_ )I|) + X, (Y|’_ Y2) ]
=1 [c(btc—a—-c)+ta(atc—a—-b)+
b(@+b-b —c0)]
= % [c(b-a)+a(c—6)+b(a—0)]
=1 [ bc—ac+ac—ab+ab-bc]
=0
As area of triangle = 0
So, points A, B and C are collinear.
25.  Let the point be
() = (.0)
(%, Y,) = (0,b)
(x5 yy) = (1, 1)
Points are collinear, if area of triangle = 0
o
\e. [, Ory=¥s) % (rp=y) % (= ¥,)] = 0
= % [ab-1)+0(1+0)+1(0-b)]=0
I
= —[ab—-a-b]=0
> [b-a-b]
= ab-a-b=0
ADDITIONAL" MATHEMATICS - 10

26.

= ab=a+b

a b
= |l=—+ —
ab ab
I I
= |l=—+—
a b
A6, 1) B (8,2)
D (x,y) E (u,v) C (9,4

We know that diagonals of parallelogram
bisect each other.

Midpoint of AC = midpoint of BD

So, by midpoint formula,
6+9 1+4) _(x+8 y+2
2 72 2 72

i.e EE = X+8ﬂ
.C. 2:2 2 ,2

ie. x+8=15y+2=5

x=7,y=3
So, point D = (7, 3)
Again, by midpoint formula,

6+9I+4J

E(uv)= > >

For area of AADE

(xpy,) = (c,a+b)
(X, ¥,) = (b,b+q)
(Xyyy) = (@a*9

area of AADE

Let

= % [X| (yZ’_Y3) +X2 (Y3’_Y|) +X3 (Y|’_Y2)]



27.

[6(3%j+7(77-|j+8(l—3)]
()3

1l
RWN[=PN[=DN— = |-

| |

[

<o

e

Given ,

Points=(p+ |,2p—-2),(p—I,p) and (p — 3,2p
— 6)

For the given points (x,,Y,), (X, ¥,) and (X, y;)
to be collinear then

DX, (a—ya) £, (y5—y) t x5 (y,—y)] =0
Here,

x, =p+| Y =2p-2
X, =p—| Y2=P
X; =p-3 y;=2p—6

Substituting the values in the formula,

P+HP-2p-6)+pp-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

PrDHEP+e)+ (- A +P-3)(P-2)
=0
—-p*—-ptép+tb6—-4p+4+p*-3p-2pt+6
=0

—4p+16=0

4p =16

Dividing both the sides by 4
4p 16

44

p=4

Hence,

For the points to be collinear, p = 4

28.

A@2-1) B (3,4)
D(-3,-2) C(-23)
By Distance formula,
AB = \(3- 2)* +(4+I)

= 1+25 = 26
BC = \J(-2- 3) +(3- 4)

= J25+1 = 26

CD = \J(-3+42)? +(-2- 3)?
= Ji+25
=26

AD = [(-3- 2) +(-2 +I)?
= 26

As AB=BC =CD =AD,

ABCD is a rhombus

Again, by distance formula,

AC = \(-2- 2] +(3+I)
- Ji6+16
=32

=4 \/E units

BD = /(-3- 3)" +(-2- 4)

= \(-6)" +(-6)’
=72

=62 units
AC #BD

As diagonals are not equal, ABCD is a
rhombus but not a square.



29. | I |
I I |

A@3,-5) P (xy) B (-4,8)
AP _k
PB |
Let point P be (x, y).
By section formula,
_(-4k+3 8k-5
K Ry
o o [7Ak+3 Bk-5
0oV = T Tk
_ -4k+3 _ 8k-5
k+1 7T K+
As point P lies on line x+y =0
-4k+3), (8k-5)_,
k +1 k +1
= 4k-2=0
I
= k=—=
2
30. Al B (7,-3)
D (7,21) C(12,2)
Area of AABC
=%[|(—3-2)+7(2-|)+|2(|+3)]
I
= _[-5+7+48
5 [ ]
I
= _[50
2[ ]
= 25 sq. units
Area of ACD

[1@-21)+12Q21-1)+7(1-2)]

[-19+12(20)-7]

N[— N|—

% [—26+240]

|
5 [214]

107 sq. units
So, area of quadrilateral ABCD
= area of AABC + area of AACD

=25+ |07
= 132 sq. units
Section D
31. A (4-6)
B M C

(-2 &y (40

Let AM be the median such that point M is (X, y)

y) = (E’-“Zj

3 3

xy) =40
So, point M (x,y) = (4,0)
Area of AAMB

%[4(y+2)+x(—2+6)+3(—6—y)]
% [4y+8—2x+6—18-3y]

% [4x+y—10]

_ | B

=2 [4(4)+0-10]

= 3 sq. units

Area of AAMC

=% [4(y-2+x(Q2+6)+5(-6-y)]




32.

~ [4y—-8+8x—30-"5y]

|
2
|
~ [8x—y-38
2[ y ]
|

= [8(4)-0-38]

= 3 sq. units

So, median divides the triangle into two
triangle of equal area.

A Pt B
(3.4) (% y) (5.-2)
PA = PB

J=3= X +(4- y)r = (5= x) +(-2- y)?
On squarring both sides, we get
B=x2+@A—y)? = -7+ (-2-y)

= 9+x*—6bx+16+y>—8y =25+x*-
10 +4+y?+ 4y

= —6x—-8y+25 =—10x+4y+29
= 4x-12y-4=0

= x-3y=1Q

Also, area of APAB = 10

[x@+)+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 @,x=|+3y

R

So, eq. (2) becomes 3+ 9y +y=23
[0y =20

y =2

33.

So, x =1+3y

=1+6

So, P(x,y) = (7,2)
On putting x = | + 3y in (3), we get
3(1+3y)+y =3

3+9y +y =3
[0y =0
y =0

So, x=1+3y
=1+0

So, P(x,y) = (1,0)

A (3,2)
Q
I F(x,Y,)
B (5, 4) E C
(X, Y,) (3, 6)

By midpoint formula,

(345 2+4
D (x,Y,) = T,T
D (xY,) = (4.3)
. _[5+3 4+6
Again, E (x,y,) = > Ty
= (4.5)
_(3+3 2+6
F (x,Y,) ol T
=(3.4)
Area of ADEF

= % [X| (yZ’_Y3) +X2 (Y3’_Y|) +X3 (Y|’_Y2)]



%[4(5-4)+4(4-3)+3(3-5)]

%[4+4—6] = | sq. unit

34. LetA(x,=-2,y, =5),B(x,= ky, =—4) and C(x,
=2k + |,y, = 10) be the vertices of the triangle,
so

Area of (AABC)
) % [x, (Y2 - Y3) t X, ()’3 N )’,) *x ()’,:_ )’2)]

53= 1 [(2) (4= 10)+k(10=5)+k+ 1) (5 +
4] 2

= 53=%[28+5k+9(2k+|)]
—  28+5k+I8k+9=106

—  37+23%k=106

—  23k=106-37=69

k=223
= X737
Hence, k = 3

The value of k is 3.

35, A(-23) B (6, 5)

D (—4,-3) C(x,—5)

Area of quadrilateral ABCD = 80 sq. units

i.e. area of AABC + area of AACD = 80
|

ie. —

[-2G+5+6(-5-3)] +

N

D 1-2¢5+3)+x(-3-3)]=80

N

= % [4—6x-32]= 160

— [-6x—28]= 160

= —6x—-28 = + 160

—6x—28 =160 —6x—28 = —160

6x =— 188 —6x =—132
_ﬁ =722

X = 3 X =

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,) =(8-2)and C(x,y,) = (2-2).

So, AD =BD

JB- X +(6-y)f = (8- x)P +(-2-y)

On squarring both sides, we get

@-x+(6-y) = @-x+(2~y)

6-7 = 2y
36+y*— 12y = 4+y>+4y

32 = léy
y =2
Also, BD = CD

V(8- x) +(-2-y)" = J2- x) +(-2-y]
@=x+(2-y) = 2-x*+(2-y)

b4+ x’—bx+t4y* +4y = 4+ x> —4x+4+y* +dy
= —1bx+4y +68 = —4x +4y + 8

= I12x = 60

= x=5

So, Circumcentre is (x,y) = (5,2)
Circumradius

= AD
= (8- x) +(6- y)?
= /(8- 5) +(6-2)




b

= J9+16 - (X2+X3 y2+y3j

- % 2 2
- Area of AABC
I
37. By ,midpoint formula, D) [x, (o= ys) % (5= y) + % (= y)) ]
_[O+2a 2640 Consider ar ADEF
C oy =T33 ] ]
4[5 e5 ]
Using distance formula, we have [x +x, j[(yl+y3}[ Y, +¥, ﬂ
2
BC - _ 2 _ 2
V(a= o +(b-2b) [ %, )Hy.m _[y2+y3 ﬂ
ocC = J(a- 0) +(b- o) =é (% +%,) (- n) ]
— +(6 +x) (v - 1)
= 2 2
i |+ +%,) (v 7,) |
AC - _ 2 _ 2
J(a- 2a) +(b- o) |
\/7 = g X||:(y2' yl)+(yl - )’3)]
= 2 2
a’+b +X2[(Yz' Y|)+(Y3' Y2):|
So, BC = CO = AC +x, [(y3 _ Yz)+()’| _ y3)]
". Point C is equidistant from the vertices
O, and B. -
=l X|(Y2'Y3)+X2 (Y3'Y|)]
38. 8 _+X3(y|' yz)

x
+
x
=
+
:,<
Ne—
|

I I
- [Z](Ej [X| (),2_),3) +X2(Y3_Y|) +X3 (Y|_YZ)]

I
Z area of AABC

B E C
(X, Y,) X, +X, ¥, +Y, (X3 Y3) 39. Using formula for area of triangle,
2 72 |
S ar ADBC = — [x(5+2)-3(-2-3x)+4(3x—
By midpoint formula, 5] 2
o [XEX Kty =1 [7x+6+ 9+ 12x=20
D is [ S o J 2 [ ]
I
E is x|+x3,y|+y3 =E [28x—14]
2 2
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=[14x-7] O

Using formula for area of triangle,

%[6(5+2) 3(-2-3)+4(3-5)]
|

E[42+|5 8]

|

[49 ] sq. units

As arADBCzl
arAABC 2
\|4x—7| |

:> = —

\49| 2
2
2\|4x—7\ |
= = -
49 2
= [l4x-7| = il
4
= |4x—7 = + hid
4
F o1ax—7 = 2
4
= B9, 20428 77

4 4

40.

8
_-49
if 14x-7 = 4
|4x=-49 +7=-49+28=-2I
4 4
_ -3
= X—?

As the point (x,,y,), (X, ¥,) and (x,,y,) lie on
the same line, area of triangle formed by these
points is 0.

¢ % I:X| 02’_Y3)+X2(y3’_y|)+x3 ()',:_)'2)] =
0

[X| ()lz’_)lg,) + Xz (Y3’_Y|) + X3 0|’_Yz) ] =0
On dividing by x, x, x,, we get

=0

X| (Y2 - Y3) +X2 (Y3 - Y|) +X3 (y| - yZ)
XI X2 X3

Y2'Y3+y3'y|+y|'yz =0
Xy X3 X Xy X Xy

. yz'y3+y3-yl+yl-y2
. X2X3 X|X3 X|X2

=0




08 Introduction to Trigonometry

MULTIPLE CHOICE QUESTIONS

| C = E = E
. otx = 6 ~ 4
sinx—cosx _ |—cotx
sinx + cos x |+ cotx
-3
__ 4
3
I+
4
I
= —X—
4
_ !
Option (a)

Option (a)

3. A+B+C=180°
= B+C =180° -A

, B+C]
= SIh| —
2
= sin| 90° - A]
2

ADDITIONAL" MATHEMATICS - 10

A
= COS—
2

Option (b)

tan30°
tan0° - cot 30°

I

__\B
-\3

-1

3

Option (b)

o

Consider

(a sin® + b cosO)?

= a% sin?0 + b? cos?0 + 2ab sinb cosO

= a? (I — cos?0) + b* (I —sin?0) + 2ab sinb cosO
=a? + b —a? cos?0 — b?sin?0 + 2ab sinb cosO

=a? + b?> — (a% cos?® + b? sin’0) + 2ab sinO
cosO (i)

Also, acosO—bsinf=c
= (acosf —bsin)? =c?
= a?cos?0 + b? sin?0 — 2ab sinO cosO = c?
= a?cos?0 + b?sin*0 = c* + 2ab sin0 cosO (i)
So, (asin® + b cosf)?
=a?+ b2+ 2ab sinO cosO — c* — 2ab sinO cosO

[From (i) and (ii)]

=32+ p2—¢2
sasin+bcos = + +/g? +b% - 2
Option (b)



WORKSH

Section A
| cos(90° — 0) sec(90° — 6) tand

tan(90° — 0)
cotd

sinO cosecH tanO

secO cos0O tan0
cotO

cotO
I I

E— + R
I I

2

2. Consider

tanA tanB + tanA cotB sin’B

sinA secB cos?A

_ tan(90° — B) tanB + tanAcot(90° —A)

cos(90° — 0) sin(90° — ) cot (90° — 0) ¥

- sinA sec(90° —A)
sin’B

cos?(90° — B)

cotB tanB + tan?A  sin’B
sinA cosecA sin’B

| + tan?A
|
tanZ A

| + sin®
| —sin®

\/ | +sin® | +sin®

X
| —sin®@ | —sin®
: / (I + sin6)?
| —sin20
a f (I + sin6)?
cos’0

| +sin6®

cosf
cos (a+b)=0
a+b =90°
a =90°

-6

Consider sin (a — b) = sin [90° — 26]

= cos26°
tan? — sec?9
cot? — cosec?f
_ sec?9 —tan?6
"~ cosec?0 — cot?0
_ !
T
= |
|
cosecO =3x= x= 3 cosecH
3 I I
cotO =— = —=— cotO
X X 3
n'd r2 L—l 26 l tZG—l
considerx 29 cosec 9 co 9
5
tanA = —
an T
Consider (sin A + cos A) Sec A

Consider

(sinA + cos A)

cosA

tan A + |

5

12

17

12

6 tan?0 —

cos?0
= 6 (tan’0 — sec? 0)
=6 (1)
=6
ADDITIONAL" 3 ETHEMATICS - 10



Section B
9. 2 sin?30° — 3 cos? 45° + tan?60°

RO

10. (i) WWe know that — | <sinf < |

0<sin?0 < |

. I
If sin@=x+—,
X

On squaring both sides, we get
I
sinf0=x*+—+2
X [
Here, RHS=X2+;+2>2
but Maximum value of sin?0 is

sin%0 is¢x+i
X
(i) As(a—b)>=>0
= a?+b%?-2ab>0

= a’+b%?>2ab

9_a2+b2>2ab_I
COSY="9ab < 2ab
= cosO > |

if cos =1

a’+b?

26 !

a?+b? =2ab
(@a-b)? =0

a =b

but a and b are distvied
cosO > |
but — 1 <cosO< |

a’> + b?
2ab

So, cos0 #

(i) 2sin3x=43
J3

sin3x = T
3x = 60°
X =20°
X
i 2 sin X = |
(i) 2 sin 5
sin — = i = sin30°
2
X =30
2
X = 60°
SinO + sin20 = |
= sin® = | —sin%0
= sinB = cos?0 (i)

= tanO = cos0
Consider cos?0 + cos*0
= tan?0 + tan40

tan®0 (| + tanZ0)

= tan?0 sec?0
I

sin®

= tan?0 By (i)

sin®

cos?0
sin@ )
- sin® By (i)

A




BC__I

AB /3

etbL =k AB= A B =30°
AC? =BC? +AB? = 4K
AC =2k

Consider

sinA cosC + cosA sinC

(59 (8] o (22)(22)
AC J\AC AC J\AC
BC | AB

AC?  AC?

BC? + AB?

AC?

AC?

AC?

Consider
4 cot?45° — Sec?60° + sin260° — cos?90°

=4(1) - @)+ (gjz— (0)*

3
=4_4+ 4
_3
4
Consider
L | B cosf
(cosecO — cotf)*= S5nb  sind
B ( | — cosO )2
B sin®
(I = cosB)?
a sin®
(I = cosB)?
" | —cos?0
_ | —cosO
" |+ cosO

Consider

3 cos230° + sec230° + 2 cos?0° + 3 sin290° —
tan260°

(L] (3] 2esor-(a]
+2+3-3

+

+—+2

Ao N0
WA w|n

27 + 16 + 24
12

67

12

Section C

17.

tanO + cot0 =2

I
tan + — =2
an tan®

tan’0—2tan@ + | =0
(tan@—-1)>=0
tan0-1 =0

tan® = | = tan 45°
0 =45°

Consider tan’0 + cot’0

tan’(45°) +cot’(45°)

17+ 17

|+ 1
=12

Consider

sin@ N | + cosO
| + cosO sin@
_sinB (sinB) + (I + cosb) (I + cosb)
B sin (I + cos0)
sin?0 + | + cos?0 + 2 cosO
sin@ (1 + cos0)




2 +2 cosO
sin@ (1 + cos0)
2+ (I + cosB)
sin@ (1 + cos0)

—— =2 cosec 0
sin

19. SecA =

NG
%8

LHS

3sinA — 4sin’A
4cos’A — 3cosA

C
3K 5k
B 4k A
BC2 = AC?2 - AB?
= 25k? — | 6k?
= 9k>
BC =3k
3sinA — 4sin?A
So

" 4cos’A — 3cosA

(3]

RHS

3tanA — tan’A

| — 3tan’A

144 — 27
64

16 —24
16

9 108
5 125
2512
125 5
9 108
5 125
25612
125 5

117
—44

117

20.

21.

22.

225-108
125

256 — 300
125

1z
—44

Soo, LHS=RHS

acosO+bsin® =m
asinB—-bcosO® =n
To prove : a?>+b?>=m?+n?
Proof acosO+bsinO=m
On squarring both sides, we get
a’cos’0 +b*sin0 +2absinOcosO=m> (I)
asin®—-bcosO=n
On squarring both sides, we get
a?sin @ +b?>cos?0—2absinBcosO=n> (2)
On adding () and (2), we get

a% (sin? @ + cos? 0) + b? (sin? O + cos® ) = m* +
n2

= a?+b>=m?’+n?

X =acos®0

y =bsin®0

1]
TN
e8]
[a)
[S I o]
(%]
w
D
~—
+
TN
o
N
o| O
(%]
w
D
~—

= cos?0 +sin20

sin (A+B) =1 =sin90°
A+B =90°  (I)

cos (A-B)= g = cos 30°




23.

24.

A-B =30° (2

On solving (1) and (2), we get

A+B=90°
A-B = 90°
2A = 120°
A= 60°

From (I), B=90°-A
=90° — 60°
= 30°
Consider
(I —sin 6 + cos 0)?
= [(I —sin B) + cos 0]?
= (I —sin 0)> + cos? O + 2cos O (I —sin 0)
= (I —sin 0)% + (I —sin? 0)+2cos O(| —sin 0)
= (I —=sin©) [l —sin 6 + | +sin 6 + 2cos 0]

(I —sin 0) (2 cos 0 + 2)

2 (I + cos 0) (I —sin 0)

= RHS
LHS = tanA + sinA
" tanA —sinA
sinA
cosA + sinA
- sinA
CosA sinA

sinA + sinAcosA
cosA

sinA — sinAcosA
cosA

sinA + sinAcosA
sinA — sinAcosA

I
sinA(I+AcosA) |+ secA

sinA(l—AcosA) ~ [
| —
secA

secA + |
YN +
AT ™ A1 RS
secA
Section D
25. C

In AADB,
BD 10
tan (LI)—AD— 0 I
/1 = 45°
In AADC,
tan (£2) = % =3
/2= 60°

So, ZA =ZI1 + /2

= 45° + 60°
= |05°
26. Consider
LHS = sin O
" l-cos®

sin O (I + cos 0)
(I —cos 8) (I + cos 0)

_sinB (I + cos 0)

| —cos?0

sin O (1 + cos 0)
sin? 6

| + cos O

sin O

| cos 0
= +

T sin®  sin®



= RHS
27.  Given : (20 + 45°) & (30° + 0) and sin(20 +
45°) = cos(30° + 6)
sin(20 + 45°) = cos(30° + 0)
sin(20 + 45°) = sin(90° 6(30°- 0))
[sin(90° — B) = cos 6]
sin(20 + 45°) = sin(90° — 30° + 0)
On equating both sides,
(26 + 45°) = (60° + 0)
20 — 06 = 60° - 45°
6=15°
28. Consider
LHS = tanA N cotA
" | —cotA | —tanA
sinA cosA
B cosA sinA
- cosA sinA
~ sinA "~ cosA
B sin?A . cos?A
" cosA (sinA — cosA)  sinA (cosA — sinA)
B sin?A cos?A
" cosA (sinA — cosA)  sinA (cosA — sinA)
B sin’A — cos’A
" sinA cosA (sinA — cosA)
_ (sinA — cosA) (sin’A + cos’A + sinA cosA
B sinA cosA (sinA — cosA)
B | + sinA cosA
" sinA cosA
= | + cosec A sec A
=RHS
29. To prove:
I
cosecA — cotA  sinA
ADDITIONAC" M ATHEMATICS - 10

= cosec O + cot O

30.

3.

I I
sinA  cosecA + cotA

i.e.To prove

| | 2
cosecA + cotA  sinA

cosecA — cotA

Consider

I [
+
cosecA — cotA cosecA + cotA

I I
I cosA ¥ I
sinA  sinA  sinA
_ sinA N sinA
| —cosA | +cosA

(I tcosA+ 1 —cosAY
~ (I —cosA) (I + cosA) sinA

cosA
+ .
sinA

sin® + cosO= p, secO + cosecH = q
Consider

q(P*-1)
= (secH + cosech) [ sin?0 + cosH?) —2 ]

= (secO + cosech) [sin?0 + cos?0 + 2sind cosO -]

I
- [ cosH *

_( sin@ + cosH .
= (mj (2 Slne Cose)

sinej (2 sinB cosB)

= 2 (sinB + cos0)
= 2P
Sec + tanb = p ()

We know that Sec?0 —tan?0 = |



32.

= (secO — tan0) (secO + tanB) = |

= (secO —tanO) p = |
I
= secO — tanf = F (i)
On adding (i) and (i), we get

[
2secO=p +—
P p

I I
secO = 2 [p + ;j

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

I
-2 tanf = — —
> p
t O—L l
an =5 p >
Also,

sin® + cosO = \/5

= sinO + — cos0 = |

f f

T . . T
= coszsm9+smzcose=l

= sin[%+6j=l=sin%
T T
AR had
= 479=3
-n_ T
= 025
T
4
Consider

tanO + cotd

T T
=tan — + cot —
4 4

=1+

=2

WOR

V‘ L]

Section A

Consider

(I + cot?0) sin?0

3 cos?0 | .
= [| + T j sin?0

= sin%0 + cos?0

Consider

cosec?0 (I + cosB) (I — cosB) = x

= cosec?0 (I —cos?0) =x

= cosec?0 sin%0 =x

= - sin%0 =x
sin%0

= [ =X

cos|® cos2° cos3°...cos179° cos|188°

cos|® cos2® cos3°...cos90°...cos179° cos | 88°

=0

A

3k 5k

] 0

B 4k C
cotD =4

4
cot = 3

_BC
AB

Let BC = 4k, AB = 3k

By Pythagoras theorem,



AC? = AB? + BC?
= (3k)* + (4k)*

= 9k> + |6k?
= 25k?
AC = 5k
Consider 4cos0 — sin®

2cos0 + sin0

5. Consider (secA + tanA) (I —sinA)

( | sin j | — sinA
cosA cosA (I'=sinA)

(I +sinA) (1 —sinA)
cosA

| —sin?A cos?A

cosA cosA

cosA

6. 3 cosO = 5 sin0

3 sinO
5 cosH

3 AB
tan® 5 = BC

ZON
¥,
3k %

B 5k C
Let AB = 3k
BC = 5k
By Pythagoras theorem,

AC? =AB? + BC?

= 9k? + 25k?
= 34k
= AC =434k
Consider

5sin® — 2sec0 + 2cosH
5sinO + 2sec0 + 2cosH

()0 ()

e

I5 10 68

_—

J34 34 125

15

/34 |25\/3_4 \/_
2534 68

34 125
5\/_ 68

T34 T g5 V34

3125v34 — 23124/34

4250

625v34 + 2312434

4250

813v/34
2937+/34

34




_m

979
cos (90° — 0) sec (90° — 6) tan O

cosec (90° — 6) sin (90° — 0) cot (90°
tan (90° — 0)
+ —

cotd
B sinO cosecO tan0O cot0
secO cosO tan0 cotd

cosd

= cos (180° — (90° + 0))

= cos (90° - 0)

= sin0

4

5

cos? |7° —sin?73°

= cos? (90° — 73°) —sin?73°

= sin?73° —sin?73°

=0

2tan 30°
| + tan? 30°

Section B

10.

=

tan 20 = cot (0 + 6°)
cot (90° — 20) = cot (0 + 6°)

- 0)

13.

= (90° —-26) = (6 +6°)
= 90° -6° =30
- 84  _y
3
= 28° =0
2cos 67°  tan 40°

—cos 0°

sin23°  cot 50°

_ 2cos(90° —23°)  tan(90° - 50°)

sin 23° cot 50°
_ 2sin23°  cot 50° 0°
"~ sin23°  cot50° cos
=2-1-1
=0

sec 4A = cosec (A —20°)
cosec (90° — 4A) = cosec (A —20°)

Ccos

00

(sec ® = cosec (90 — 0)

Comparing angles

90° —4A =A-20°

—4A —A =-20°-90°
—5A=-110°

_—110°
-~ -5
A=22°

cos 70°
+
sin 20°

cos 59°

— 8sin? 30°
Sn3l° 8 sin? 30

_ cos (90° —20°)  cos (90° —31°)

sin 20° sin 31° 2
sin20°  sin31° 8
T sin20°  sin31° 4
=1+1-2
= 0
ADOrTioNAS MATHEMATICS - 10
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14, Sin 75 = Sin (30 + 45)
= Sin 30 Cos 45 + Sin 45 Cos 30

(I
)

On rationalising :-

(1+13) @2)
(2V2) (/2)

242 +2V6)

8

2(J2 +46)

8
W2 +6)
4
Therefore Sin75 =

()

2 +V6)
4

I5. sinO = cosO

sin0 B

cos0

tan0 = |
i
o =3

Consider 2 tan?0 + sin?0 — |

T
2tanzz+sin2——l

4
I 2

= 2 (')“'(fj y
= 2_l_|

2
= |_L

2
= 1

2

l6.

17.

o+ p=90°

To prove:= \/cos o cosec 3 —cos a sin 3

=sin o

Consider \/cos 0L Sec oL — Cos . Cos O

=\/cos a cosec (90° — a) — cos a sin (90° — )

=\/cos 0L Sec oL — Cos oL COS O
=\/m

=4/sin? a

= sina

Consider

2[cos 58 j_\/B—[ cos38° cosec52 j

sin 32° tan|5° tan60° tan75°

5 (cos (90° — 32°)]
sin 32°

_ 3 ( cos (90° — 52°) cosec52° j
tan (90° — 75°) tan60° tan75°

2[ sin 32° ]—ﬁ( sin52° cosec52° j
sin 32° cot75° tan60° tan75°

e

=2-1

= |
tan6+%=2

On squarring both sides, we get

I
+ 2 tan0 =4

I
2
tan®o + tan20 tan0
2 =
tan?0 + T +2=4
2 =4 —
tan®0 + a0 4-2
| —
tan?0




19 2tan 67°  sin 40° ~tan 0°
) cot 23°  cos 50° an
_ 2tan (90° —23°) sin (90° — 50°)
B cot 23° ~ cos 50°
_ 2cot23° cos 50° can 0°
cot 23°  cos 50° an
=2-1=0
=0
Section C
20.
@)
7 cm x + |

P x=24 Q

0Q-PQ =1
Let PQ =X
0Q =x+ |
By Pythagoras theorem,
0oQ = 0P+ PQ
(x+1)? =77+ x?

x>+ 1 +2x =49 + x*

2x =48
X =24
PQ =24 cm and 0Q =25 cm
P
sinQ = (())—Q
_7
~ 25
P
cosQ = %
_24
25

—tan 0°

21. Consider

(secO — tanB)?
_ ( I ~ sin® jz
~ \cosO cosO

(I - sinGJ2
cos0

_ (I =sin6)?
" cos0

_ (I =sin0)?
~ | —sin%0

_ (I'=sin0) (I —sinb)
~ (1 =sinB) (I + sinb)

~ | —sin0O
~ | +sinB
22. Consider
secO — tan0
secO + tan0
_ (secO — tan0) (secO — tan0)
~ (secH + tanB) (secO — tand)
_ (secO —tan0)?
"~ sec?0 — tan%0
~ sec?0 + tan?0 — 2sech tan®
B I
= | +tan?0 + tan?0 — 2 secO tan0
= | —2secO tan0 + 2 tan?0
cos?20° + cos?70° .
23. + 2 cosec58

sec250° — cot?40°

— 2 cot58° tan32° — (4 tan|3° tan37° tan45°
tan53° tan77°)

_ €cos?*(90° - 70°) + cos?70°
~ sec?(90° — 40°) — cot?40°

+ 2 cosec58°

— 2 tan32° cot (90° — 32°) — 4 tan (90° —
77°) tan (90° — 53°) (1) tan53° tan77°
sin*70° + cos?70°

= + o
cosec?40° — cot?40° 2 cosec 58




— 2 tan32° cosec32° — 4 cot77° cot53° _ (I + cot?0) — (I +tan’0)
tan53° tan77° ~ (I + cot?0) + (I + tan?0)
= | + 2 cosec58° —2 sec 32° - 4 cot’0 — tan?0
= 20 _ 2
= | +2 cosec (90° — 32°) — 2 sec 32° — 4 2+ cot’d — tan’f
[e] o I 2
= | +2sec32°—2sec32° -4 *[—
7 -7
= -3 = : | 2
2+(7) + ()
24.  cosecO +cotd=p (i) [\/—J J7
Consider 7 — 1
7
cosec?0 — cot?0 = | = |
2+7+
(cosecH — cotB) (cosecH + cotf) = |
I
(cosecO — cotf) = — (i) = 48 X 7 = 48
P 7 64 64
On adding (i) and (ii), we get 12
| 16
2 cosecO =p + F 3
| l o
cosech = — [p + —j
2 P 2%. C
On subtracting (i) and (ii), we get
I
—2cotd=——p LN
P k 4
t0 ! [p | J
co =—|p-—
2 P
t0
. cosf = < B k A
cosecB
V2 _AC
I | cosec A =— = ——
14 N
2 P
= Iil Let AC =2k
2(0+3) e - b
p2— | By Pythagoras theorem,
Sl AC? = AB? + BC?
2 = 2 2
25. tanf = . 2k AB+ K
V7 AB? =2k* - k* = k?
cosec?0 — sec?0
cosec?0 + sec?0 AB = k




2sin’A + 3cot?A

So,
4tan’A — cos’A
| 2
— . )
277 20
= 2
4= (v2)
_ | +3
47
= 2
27.
i a
sin®0 = 7\/@
AB
AC

Let AB = ak, AC =+/a? + b k
By Pythagoras theorem,

AC? =AB? + BC?
(@* + b?) k = a%k* + BC?

BC? =b%k?
BC  =bk
. BC
cos = AC
_ b
B Va%+b?
)
tan BC
-2
b

28.

29.

To prove

cos®A + sin®A = | — 3sin?A cos?’A
LHS

cosA + sin°A

= (costA)? + (sin’A)?

= (cos?A + sin?A) [(cos?A)? — cos?A x sin?A +
(sin?AY]

(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 + (sin?A)* + 2cos?
A sin?A — 2cos?A sin’A

= (cos? A + sin?A)? — 3cos? A sin?A
(Because,a? + 2ab + b 2 = (a + b)?)
= | —3cos?A sin?A

= RHS

Hemce, proved.

5tanx =4
4
tan x = —
5
Consider 5sin x — 3cos x

5sin x + 2cos x

5sin x — 3cos x

COSs X

5sin x + 2cos x

COs X

Stanx -3
Stan x + 2

o(2)a

4+2

4
5
-+



Section D |

30. secO =x+ —
4x
We know that sec?0 — tan20 = |

tan?0 = sec?0 — |

e L)
(4] (3

I 1]

><N

| +
- T
X |

- X

NN
N

|
N | —

I
So, tan’0 = |x——

tan0 i( —Lj
4x

I
4x

Case | Case 2
sec9=x+L sec9=x+L
4x 4x
tan6)=x—L tan6=—[x——
X 4x
So, So,
secO + tan0 secO + tan0
=2x =x+ 1 x+ —
4x
-2
4x
-1
2x
secO + tan® = 2x + 1
2x
31. coth = 15
8
_BC
~ AB

8k | 7k
0
B 15k C
Let BC = |5k
AB = 8k

By Pythagoras theorem,
AC? = AB? + BC?
= 64k> + 225k>

= 289K?
AC = | 7k?
() Consider 2+ 2sinO)(I - sin)

(I + cos0)(2 — 2cosb)
_2(1 +sin0)(1 —sin0)
~ 2(1 + cosB)(l — cosb)

| —sin%0

| — cos?0

cos?0
sin%0
cot?0
225
64

cosec?0 — cot?0

cosec?0 + cot?0
|

cosec?0 + cot?0
|

)
_ + _—
8 8
_ 64
289 + 225

_ 64
" 514




2
257
(iii) sec?0 + tan?0
(ie) +[5%)
) I5
_289 64
225 225
_353
225

32. tanA =ntan B

sin A B sin B
cosA "

cos B

Also, sinA=msinB

sinA .
sinB ™M (i)
From (i), (i), we get
_cosA
M cosB
n
= cosB=—cosA (iii)
m

On putting value of sin B and cos B from
(i) and (iii) in cos? B + sin? B = |, we get
2

n [
— cos?A + —sin2A =
m? m?

n? cos?A + sin2A =m?
n? cos?A+ | —cos?A =m?
n% cos?A —cos?A =m?2- |
(n?=1)cos*?A =m?>-|
coszA m;— !
n’— |
33. cose ¢ O —sinO = |
secO—cos@ =m
Consider

2—m2 (2 +m?+3)

= (cosecO — sinB)* (secO — cosB)*[(cosecH —
sinB)? (secO — cos0)?] + 3

| N ’
= (@—smej [@—cosej
| ? | ’
[ ¥ - =+
( sinO smej + [ cos0 cost 3
~\ sind U cosO
| —sin20 )’ N (I - coszej2 3
sinO cos0
_ (coszej2 [Sinze)2 (coszej2 + (Sinzﬁ)2 +3
~\sin0 cosO sind cosO

cos sin*® | cos®  sin0
= —— |5t 5 t
sin20 cos20 | sin’0  cos?0

C G0 cost cos®0 + sin®0 + 3sin”0 cos’0
- sinbcos sin?0 cos?0
= (sin?0)* + (cos?0)® + 3 sin?0 cos?0

= (sin?0 + cos?0) (sin*0 + cos*0 — sin?0 cos?0)
+ 3 sin?0 cos?0

sin“0 + cos*0 + 2 sin?0 cos?0

(sin?0 + cos?0)?

|2
=1

cosQ.
m and — =n
sinf3

coso.
cosf

34.

Consider
(m? + n?) cos*P

cos’0.  cos’
- [ cos*f * sin’f3 ]COSZB
B (cosz(x sin?P + cos?f} cos?al
- cos?f sin*3
cos*a sin?P + cos*P cos?ol
- sin’f3

j cos?f




_ cos 2 = X2 + y2 = I
~ sinp
= n? 37.  cosecO —sin = m
35. (secA + tanA) (secB + tanB) (secC + tanC) sind sinb = m
= (secA—tanA) (secB —tanB) (secC—tanC) (i) | — sin20
= —Q—5 =m
On multiplying both side of (i) by (secA — tanA) sind
(secB — tanB) (secC — tanC), we get cos20
= . =m
(sec?A — tan?A) (sec?B — tan?B) (sec2C — tan?C) sin®
= (secA —tanA)? (secB — tanB)? (secC — tanC)? Also, secO— =n
= | = (secA —tanA)? (secB — tanB)? (secC — tanC)? I
cos0 ~ cosO =n
= (secA —tanA)? (secB — tanB)? (secC — tanC)* = |
. I . , | —cos?0 _
Again, Multiplying both sides of (i) by os0 -
(secA + tanA) (secB + tanB) (secC + tanC) sin%0
we get cosf "
(secA + tanA)? (secB + tanB)? (secC + tanC)? So,
2 2
= (sec’A — tan?A) (sec’B — tan’B) (sec?’C — tan?C) LHS = (m?2n)3 + (mn?)3
= | 2 2
(cos“e sin26]3 (cosze sin*0 j 3
=|l—r | *t| = —
(secA + tanA) (secB + tanB) (secC + tanC) = | sin’0  cosO sinf cos*0
2 2
- 30\3 i030Y3
36.  xsin®0 +y cos®0 = sinO cosO (cos'0)* + (sin’0)?
= 2 ]
= x sin*0 + cos?0 (y cosB) = sinB cosH cos™) + sin0
= xsin*0 + cos?0 x sin® = sin cosO = |
[y cosd = x sind ] 38. asecO+btand+c=0
= xsind + (sin%0 + cos?0) = sinO cosO psec +qtanf +r=0
= x sinO = sinO cosO To prove:
= x=cosH (br — qc)* — (pc —ar)? = (aq — pb)?
x sin@  cosO sind )
— - = o Consider
Y= "cos® =  cosp - sind
Also, we know that (br —qc)* — (pc —ar)?
sin?0 + cos?0 = | =[b(—psec®—qtand) + q (asecd + b
tan0)]> — [p (— a sec® — b tanB) + a (p
2 2 —
= ytx = secO + q tan0)]?
ADDIToNA: MATHEMATICS - 10



39.

= [ — bp secO — bq tanO + aq secO + bq tand
I* — [—ap secO —bp tan0 + ap secO + aq
tan0]?

= [ secO (aq — bp)]*> — [(aq — bp) tanBO]?
= (aq — bp)? (sec?0 — tan?0)

= (aq - bp)
tan?0 = | — a2
Consider

(secH + tan*0 cosech)

= /| +tan?0 + tan?0 tan® cosecO
VI +tan?0 + tan?0 tan® /| + cot?0

=JI+ 12+ (1-a2) 1 -

tan29

=J2-a+ (- (I -2a?)

- VT () e

=42-2a + (I -a%)y2-a?
=J2-a2 + (1 +1-2)

V2-a2 +(2-2)

2
3

(2-2)



Some Applications of

Trigonometry
MULTIPLE CHOICE QUESTIONS 3. A
l. A
X
0
B 60° C B J3 x C
100 AB |
X
0 = = — = ——
tan60° =28 an BC 3x 3
BC e
v 0 =30
V3 =00 Option (d)
. AB =100\/3m 4 A
Option (d)
2.
A
60°
30m
B 25m C
0
B E Cos60° = 2C
\ [.5m 1.5m 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 =B = 285 | B E
. 1.7
—~ 9 =45 .7m m
Option (c) C 203 D

In AABE, BE = CD = 20/3 m

ADDITIONAL" MATHEMATICS - 10



:&

tan 30°
BE
s __AB
J3 20V3
AB =20m
So, AC =AB+BC =20+ 1.7
=21.7m
Option (a)
Section A
. A
__________ —_——— - D
= 30° h Metres
B C
Let AB denotes the tower.
In ABCD,
. _ CD
tan 60 = —BC
h
\/3_ BC
BC = h Metre
J3
In AABC,
AB
tan 30° E
L _AB
J3 h
V3
V3 h
h
AB = 5 Metre

3.

=

A E
X Y
30° 60°

B C D

Let ABand DEd

enote two towers

In AABC,
tan 30° = AB
BC
1 - X
\/3_ BC
BC =3
In ACDE,
DE
tan 60° = a
__Y
\/37 CD
cD -y
J3
As BC =CD
-y
3x =
et
3x =y
Xy =1:3
In AABC,
tan C - AB_ 20 1
BC 20J3 3
c =30°
A
E
I.5m
0
B 3m C 45m



Let CE denotes the boy and AB denotes a
lamp-post.

In ADCE,
- _CE _ 15 _ 1
2 CD ~ 45 3
In AABC,
AB
tan O =BD
1 _ AB
3 7.5
AB =2.5m
In AABC,
BC
sin 45° = E
1 _ BC
JZ 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
t =—= —=|
an 0 BC ”
0 = 45°
In ABAC,
AB
t -
an 0 AC
_ Sa\/?
T Ba
ADDITIONAL" p ETHEMATICS - 10

0 = 60°

45° 30°

B X D 20 m
Let AB denotes the chimney.

Let BD = x metre

In AABC,
. _ AB
tan 30° = —BC
1 __AB
J3 x + 20
I
AB =——(x +20) (i)
J3
In AABC,
. _ AB
tan 45° = _BD
_ AB
T ox
AB = x (i)

From (i) and (ii),
L

AB=x=\/3_(x+20)
ﬁx—x=20
y _ 20
J3-1
= 23+
x = 10W3+1)
AB =x = 10 (/3 +1)



45°
B [0 m C
Let AB denotes the tower and BC denotes
the shadow
In AABC,
tan 45° = AB
BC
l = &
10
AB = 10m
10. A
2l m
30°
B C

Let AC denotes the string of kite.
In AABC,

sin 30° = AB

AC
21

|
2 " AC
AC =42 m

Section B

1. .

60°

Let AC be xand AB be 12 —x

o, sin 60° = AC

AB
F

2 12-x
I2ﬁ—ﬁx=2x
12x1.73 =2x + 1.73x
20.76 = 3.73x

2076 X 406~
373 x 400

5.6m =x =AC

X

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
=43 =
X
1200
= x = —— =400+/3
N
In ABAD, we have
tan 30° - AB
AD
N e 1200
J3 x+y
—x+y =1200{3
=y = 1200\/3 —x
=y = 12004/3 —400/3

800./3 =800 x 1.732

1385.6

Hence, the distance between the two ships is
1385.6 metres.



13 A
E 45030° B

I5m
D 45° C

Let the window be at point E and AC be the
house.

Let
Tofind: AC
In ACDE, O
tan 45 6
| 15
CD
CD =15m
BE =CD =15m
In  AABE, AB
tan 30 —BE
b AB
J3 15
15
AB = —— =5y3
N
Also, BC = DE =I5m
AC = AB = BC
AC = 5/3+15
=5(/3+3)m
=5(1.732+3)m
=5x4.732
=23.66m
14.
R
30° ] 457
P xm S (100 — x)m
> 100m ¢

Let AB denotes the three .
Step I:

Given Data:

In rt. APRS,

x = RS cot 30°

x = RS \/3_

Step 2:

In rt. ARSQ,

SQ = RS cot 45°
Step 3:

(100 — x) =RS

x =100 — RS........ (ii)
Step 4:

Equating (i) and Equation(ii) we have:

RS =100 - RS
Step 5:
2.73 RS =100
RS =36.63 m
A
0 90°- 6
Br—a—C D
b b |

Let AB denotes the tree.

To prove :
In AABC,

tan O

tan 0

AB = \/E metres

_ AB
" BC
_ AB
- a




. AB =atan 0 () 17.
In  AABD,
AB R
tan (90 - 0) = BD
AB b
cot 0 =
- . (04
AB b cot 0 (ii) A p
From (i) and (ii) Let PQ denotes the tower
AB =atanO = bcotB To prove :PQ =b tan o cot
tan20 _b QS = AR =bft
a
5 In ARAQ,
tan 0 = |— AR
a tan P =—
So, AB = a tan 0 AQ
b
b -2
- . \/; tan 3 AQ
= \/ab metres AQ =bcot
In  APQA,
6. A g o PR
an AQ
D _PS+QS
tan o, = bcos b
0m PS+b
tan o, .
30° 60° b cos B
B C = PS+b =b tancacotP
Let AB denotes the hill and CD denotes the - PS =b tano cot B —b
tower such that CD =50 m
So, PQ =PS + SQ
In ABCD,
cD =b tanotcotP —-b+b
tan 30° =—
BC =b tan o cot f
s _ 50
J3 BC 18. ) A
BC =503 m 2
In AABC,
AB
tan 60° =— 4000 m
BC 60° (4c0
AB 1 45
T i >
50v3 Height of first Airplane = AB = 4000m
AB =150m




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.
ZADB = 60° and ZCDB = 45°

Let AC be h
CB=AB-AC =4000-h
In AABD

P dicul
can® = erpendicular
Base

tan60° = AB

BD
4000

V3 =530
4000
e
BD = 2309.401
In ACBD

Perpendicular

tan0 =
Base

tan45° = cB

BD

| = 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 [Ej = E
2) cp

) (aj r
= —|=—
sin | 5 cp

r

ol

=CP=r cosec%

= CP =

In right triangle CPQ, we have

. _CQ
sin B P

= CQ =CPsin B
:>CQ=rcosec%sinB

Hence, the height of the centre

, o
= r sin B cosec )

B
b




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
SInOL—BC— BC
o AE*D

sin BC

But,AE = sin B x ED (In AAED)

So, replacing AE by ED sin 3, we get

EDsinf3+b

sin ot = BC

= b =BCsina.—ED sin

As,BC and ED both represent the same ladder.
BC = ED. (length of ladder does not change)
= BCsina—BCsinf3=b

= BC (sin o.—sin B) = b ...(i)

Similarly, in right triangle AED, we have

_AD _AC+CD
«osB=t5 "
B_AC+a
cos ED

But, AC = BC cos a (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 _cosP-cosa

b~ sin o—sin

a coso—cosf

b sinP-sina

21.

22.

E u 60 D (man)
45°
Lighthouse
25 m
45° 7
B Sea level c

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,

tan45°=9
BC
I=2—5:>BC=25m
C

= ED = 25 meters,

Now, in triangle DAE,

AE
ED

AE
3=
V3=

— AE =253

tan 60° =

Hence, the height of lighthouse,
AB =AE + EB

=253 +25

= 25(\/37 + |) 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,

,_h

tan 45° = —
X

h

=|=—
X



= h=x

In triangle AQB,

tan 30° =

| +x

L L__h
J3 I +x
= 1 +x=+/3h

From equation |,

l+h=v3h=1=y3h-h
|
NE
— 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

op
BP
_ 100

BP
= BP =100 m

tan 45° =

= |

In AOPA, we have

= tan 30°=g
AP

:>L_ 100
\/3_ d+ BP

:::::::

24.

— d+BP=100V3
— d+BP = 100/3
— d=100v3 - 100

=d= |00(\/3_—|) =100(1.732-1) =732 m.
Hence, the distance travelled by the ship from
AtoBis73.2m.

Q

Xm

yB84° R

40 m 40 m

NUALL P

InYRQ, we have

_QR
YR

tan 45°
X

=>|=—

YR

= YR =x

or XP=x [AsYR =XP] ...(I)

Now, In AXPQ, we have

PQ

PX

+
:>\/3—=X X40

tan 60° =

[Using (1)]
= /3 x=x+40

=x (/3 -1)=40
40

NE

On rationalising the denominator, we get

_ 40 ><\E+|=40(J3_+l)
NEJSE Ny 31

=20(/3 + 1) =54.64m

= X=

X

So, height of the tower,




25.

PQ = x + 40 = 54.64 + 40 = 94.64 metres
Now, In AXPQ, we have

sin 60° = PQ
PX
R V3 94.64
2~ XQ
94.64 x2 x3
o = 2464x2 _ J_=|wam
J3 3
C
h
B
(04
B
.
O X A

Let AB be the tower and BC be the flagstaff.
Let OA = x metres,AB =y metresand BC = h
metres.

In right AOAB,

AB
tan L= ——
OA
= y=xtanoorx= " (i)
In right AOAC,
_y*th
tan B = <
_*th
X = @n B (i)
From (i) and (ii),
y _(+h

tano  tan B
y(tan B — tan o) = h tan o

_ h tan o
Y~ (tan B—tan o)
h tan o

Thus, the height of the tower is m

26.

27.

A
H
D130° o
60°
60m
6:::::':::::::::::::
LetAO =H

CD=0B=60m
AB=AB =60+ H

In AAOD,

AO H
tan 30° = T =<

“OD OD
H_QQ
J3

OD=+3H

Now, In AA'OD,

OA' OB + BA'
oD  OD

60+60+H _ 120+H
J3 = -

V3 H 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

!
J3



28.

h |

x+y _\/3_
:>x+y=\/?h
X=Xty -y)
=J3h-h
=h(/3 - 1)

Now, h(\/3_— ) is covered in |2 min.

=

So, h will be covered in —

E

min

12
h(/3 - 1)
12

W3-

~ (lzooj _
—73 min

16 min, 23 sec

Let A be the point of observation, C and E
be the two points of the plane. It is given that
after |5 seconds angle of changes from 60° to
30°.

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 15004/3 m.

i.e. CB = 15003

[Since jet plane is flying at constant height,
therefore, CB = ED = I500x/3—m]

= E
AB
_1500y3

AB

tan 60°

=43

_1500y3

= AB
V3
= AB = 15004/3 m ...(i)
In right triangle ADE, we have
tan 30° = DE
AD

I __DE
3 ~ AB +BD

| 15001/3
3 " AB +BD
— AB+BD = 150043 x+/3
= AB+BD = 4500 ...(ii)

Putting the value of (i) in (i), we get
1500 + BD = 4500

= BD = 3000

" Distance travelled in |5 sec

= CE = BD = 3000 metres,

0
Now, speed of plane (m/s) = 15 = 200 m/s
0
Now, speed of plane (km/s) = 1000 % 3600
= 720 km/hr
WORKSH
Section A

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 = |1.56m
J3

Therefore, the height of the tower is | 1.56m.



4.

10 m

B 45°

C

Let AB and AC denotes the vertical role and

wire respectively.

In AABC,
sin 45° = AB
AC
e _ 10
\/f AC
AC =102 m
BD =AB -AD
=6-2.54
=3.46 m
In ACBD,
sin 60° - BD
CD
V3 _346
2 CD
cD _ 3.46 x 2
J3
_346x2
1.73
697
1732
=4 m

Let AB = 10 = Height of Pole

And AD be the length of the wire

From AABD,

. .co_ AB Il _ 10
sin45° = —=—
AD 2 AD

=AD = 102

= 10 x |.414 (Take /2 = 1.414)

= 14.14m

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

J3 = Heigh;c ;f wall

Height of wall = 1.5/3

to wall

A
60°
B I.5m
Let AB denotes the wall and AC denotes the
ladder.
In AABC,
tan 60° = AB
BC
J3 =AB
1.5
AB =15/3 m
Here is the position of balloon
Now, in AABC,
sin 60° = AB
AC
AB = AC sin 60°
=215x E
2
= 186m

= Height of the balloon from
186 m.

A

B 60°
2m

the ground is

C



Let AB be the wall and AC be the ladder. 3AB =100
We have, AR _ 100 0
3
BC=2mand ZACB =60 So, height of building = |(3)_0 m
In AABC,
cos 60° = BC 10. A
AC
1_2 B 1
2 AC I0m
AC=4m C 60° (30 D
. Let BC and AB denotes the building and
Section B tower respectively.
9. D In ABCD
tan 30° - BC
A CD
100 m | 10
)
CD =10
60° 30° V3m
B c In AACD,
o =AC
let AB and CD denotes building and tower fan " CcD
respectively.
NED _10+AB
In ABCD, T 103
an 60° _Cb 30 =AB + 10
BC
100 AB =30-10
V3 ~BC =20 m
100 So, height of tower = AB
o
=20 m
100
=—n3
3 am 1. A
In ACBA, 30° 45°
AB
tan 30° =—
an BC 100 m
e _AB ; 30 L 45° .
3 100y 3
V3 3\/_ Let AC denotes the tower and the two buses
be at points B and D respectively.
1 3A8 |
\/3— |00\/37 To find : BD

ADDITIONAL" p ETHEMATICS - 10



In AABC,

tan 30° - AC
BC
i _ 100
J3 BC
BC = 10043
In AACD,
tan 45° - AC
CD
I - m
CD
CD =100 m
So, BD =BC+ CD
= 10043 + 100
=100 (/3 + )m
In the first figure and from triangle BCD
sin 30° = BC
BD
= L = Q
2 BD
=BD=15%x2
=BD=3

So length of slide for child below 5 years = 3m

Again in the second figure and from triangle
BCD

sm60°—£
BD
V3 _ 3
2  BD
. (3 x2)
ﬁ \/37
. (V3 x4/3 x2)
:> =
J3
— BD =23

So length of slide for child greater than 5 years

=Zﬁm

30°
T A 140 cm . T
60 cm 60 cm
Ls bl
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,
Perpendicular _ CE
Base AE
cE
140

| _CE

J3 140
140

NE}

140 x /3
W3 x4/3)

[ Rationalising the denominator]

1403

3
Height of the first tower CD = CE + DE

_ 14073

3
(140 x 1.73)
=20

242.2
= 3 + 60

tan 30°=

tan 30 ° =

CE=

CE=

CE=

+ 60

+ 60

[3 =1.73]

=80.73 + 60
= 140.73 m
Height of the first tower (CD)=140.73 m



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°

!
i

30°
D 40 m—>C X m—>

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,

h
tan 60° =A—or\/3—=;
=x/3 =h ()
In AABD,

tan 30° = AB

BD
| h

i.e,——

J3 - x + 40
Using (i) in (i), we get (x\/3_) J3 =x+ 40,

e, 3x =x+ 40

N0

ie, x=20
So,h =203
Therefore, the height of the tower is 20/3 m.

[From (i)]

Section C

I5.

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.

:::::::

O «<—s>—m
3

30°

u
w<«<—3 —>>

C
<« 20/3m—

In AADE,
tan 30° = ED
AD
I h
: —

J3 2003
= h=20m
. EC=ED+DC=(h+ 1.7)m=217m

Hence, the height of the tower is 21.7 m.

A
S
)
Ny
c 457N o
30° 20 m 20 m
B D E

Distance between girl and bird is 302 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




T _AC
2 100
AC:@
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
FA

AE

1 _30

J2  AE

AE =302 =42.43m

sin 45° =

Therefore, distance between girl and bird is

3042 =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 Z/ACB = tan 0 =
% and ZADB =tan ¢ = % and also the height
of the tower = AB = 96 m.

Perpendicular
Now, as we know that tan 6 = pB—
ase

So,in AABC,

tan 0 = AB
BC

3_96
4 BC
96 x 4
BC = 3
BC=32x4=128m
Now, in AABD,
AB
tan ¢ = —
an ¢ 8D
1 _ 9%
3 BD
BD = 96|>< 3
BD =288 m
So, the distance between two cars =
CD =BD -BC
=288 mM—-128 m=160m
D
C

60°
45°

120 m
Height of the flagstaff = CD

According to the figure,

tan45°=Q
120
CB
=1 =—
120
CB=120m
tan60°=£
120
BD
=43 = —
3 120

. BD=120x1.73=207.6 m

.. Height of the flagstaff = CD = 207.6 — 120
=87.6m



20.

__________ C
30° A A
24 —h
30° []
A 5m_ LIX 24 m
h h
A L7
B 15 m 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 |5 m.

- ZCAL = 30° and BD = I5 m.
To find: Height of pole AB

Let the height of pole AB be h m.
AL=BD =I5mandAB=LD =h
Therefore, CL=CD -LD =24-h

Consider right AACL:

can /CAL = Perpendicular _CL
Base AL

300_24—h
= tan —7|5
:>24—h=|—

J3
=24-h=5.3
=h=24-53
= h =24-5x 1.732 [Taking /3 = 1.732]

= h =15.34

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 B.

Given that o and 3 are supplementary.Thus, o
+B=90

In AABP,

BQ
tan (90 — ) = AB/BQ (Since, o + B = 90)

_ AB
coto = ——
BQ

_AB

l/tan o0 = —

BQ

So,tan o0 = BQ .. (i)
AB

From (i) and (i)

AB _BQ
BP  AB
AB? = BQ x BP
AB? =4 x9
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




22.

From the AABC

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=1.732x

= h=1.732x2732

=h=4732m

This is the value of height of the tower.

lon
X
Window?2 B
4 4
Window | A
2 2
tan 30° = x
Y
y =X J3 (i)
, Xt 4
tan 60° = y
x + 4
= (i
Yy \/3— (ii)
Equating (i) and (ii)
x + 4
X+/3 =
B
3x=3+4
X =72

23.

24.

Height of ballon from the ground =2 + 4 + 2
=8m

_60°
30°

I15m

D 30 B

AB=ED=1I5m
AE=BD

In AADB,

tan 30° = 15
DB

DB=15/3m
Or,AE = 153 m

In AACE,

tan 60° = CE

AE
CE=15/3m=45m
So,CD =CE + ED =60 m
AB is the building.

CD is the tower.

A 6;’80 Lo |hm

12 m

B c*
Let AB be the deck of the ship. AB = 10 cm



Suppose CE be the cliff. C and E are the top
and bottom of the cliff

Let CE=hm

Given, ZEAD = 60° and ZDAC = 30°
CD=AB=12m

.. DE=CE-CD = (h- I12)m

In AADE,

tan 60° = % (tan 0= %J

23 = %

ape =12 (h— I2)\/3>m 0
V3 3

In AADC,

._CD
tan 30 = AD
1 _12m
/3 AD
= AD =123 m

From (i) and (ii), we have

wm=|2\/?m

3
=h=36+12=48
Height of the cliff = 48 m

Distance of cliff from the ship = BC =AD =

12J3 m




10 Circles

MULTIPLE CHOICE QUESTIONS

l. C-r=37
C=37-r
C=2]r

2x22
7Xr

44r

37+r=7

 44r 37
“7-r 7

37+r=

_37><7
=37

r=7cm

_2x22
T 7x7

C =44 c¢m

Option (b)

2 mrlrtar)=mr
ritri=r
52+ (12)2=r2
Option (b)

3. Distance covered in one revolution

=2nr

2 35
7 2
=110 cm

Option (b)

=2X

4 A B (4,0)
C(0,3) C(43)
Diagonal = BD =+/(4 —0)} + (0 - 3)}
=Ji6+9
=25
=5

Option (a)

5. Radius = % =9cm
Perimeter = 27ar
= 2nr (9)

= 18nr ecm
Option (c)

WORKSHEET 1

Section A

0
[. Arclength = 360° 2nr

8
3n =360 M X6
. Lo
= I = 30
3t x 30
=0 =
T
=90°
2. Diameter =14 cm




4.

5.

= radius = ? 7 cm

Perimeter of semi — circle protractior
I

=2r+— (2mr)
2

=2r+7r

=2(7)+¥><7

14 +22

36 cm

B r O rounits C

Area of ABAC = % x BC x AO

=l><2r><r
2

= r? sq.units

Perimeter of sector

0
=2+ 2
r 3600 mr

- (I . o ]
~ U T 360
_ 22 60

()

_21x32
T2
=32cm
r=10cm
0 =108°
= 2
area of sector 360° r
108
=%xn(IOO)

=3rnl0
=30m cm?
Distance covered in one revolution

=2nr

22
=2><7TE

Number of revolutions in covering a distance of x metres.

X

2><2—72><r

7x
44r

Let the diameter and a side be x units.
. . X .
So, radius of circle = E units
2
. X
.. Area of circle= n(;}

S
4
Area of equilateral triangle

= g (side)?

NER

=——x

4
Area of circle

" Area of equilateral triangle

ADDITIONAL" 3 ETHEMATICS - 10



Perimeter of segment ABC
7\

= BC + length of arc BAC

In ABOC,

BC? = OC? + OB?

(By Pythagoras theorem)

BC? =a?+ a?

= 2a?
~.BC=+2a
7\
Also length of arc BAC
_% 2
=360 X1X 7 xa
_lla
7
So, Perimeter of segment ABC
- \/73 + Ila
7
Section B
9. We know that AD =AF
BD = BE
CE=CF
Let AD = AF =x
BD=BE=y
CE=CF=z
Thenx +y =12
ytz=8
x+z=10
On Solving above equation we get x =7,y = 5,2=3
SoAD=7,BE=5CF=3
0. BP=AP=5cm
(The lengths of tangents drawn from an external point to
a circle are equal.)
ADBITON2s MATHEMATICS - 10

. ZPAB = ZPBA

(Angle opposite to equal sides are equal.)
In PAB,

Z/P+ /PAB + /PBA = 180°

(Angle sum property)

60° + 2 /PAB = 180°

2 /PAB = 120°

ZPAB = 60°

. ZPAB = ZPBA = 60°

.. AB=PA=PB=5cm

AP +PB+ CR+RD =BG+ CQ +AS+ DY

As we know that the length of tangents drawn from an
external point to a circle are equal,

AP = AS (i)
BP = BQ (i
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



/TOP=0

As we know that radius is perpendicular to the tangent
at the point of contact.

ZOTP =90°

So,in AOTP

cos 0 = ot == L
OP 2r 2

.. €OS = % = cos 60°

=0 = 60°

- ZTOS = 60° + 60° = 120°

As OT = OS

= £OTS = ZOST

(Angles opposite to equal sides are equal.)
In ZOTS,

/TOS + ZOTS + ZOST = 180°

120° + 2 £OTS = 180°

2 LOTS = 60°

Z0TS =30°

- LOTS = LOST = 30°

In AOTP and AOSP

OoT =08 (Radii of same circle)
OP = PO (Common)
PT =PS

(The lengths of tangents drawn from an
external point to a circle are equal.)

. AOTP = AOSP (SSS)

.. LOPS = ZOPT

|
= £TPS (CPCT)
| o
=5 (120°)
= 60°
In AOSP,

OS L PS

(Radius is perpendicular to the tangent at the

point of contact.)

PS
cos (£OFS) = oP
o_ PS

= cos 60° = _OP
1P

2 OP
= OP=2PS
In AOAP,
OA =6 cm
AP =8cm

.. OP* = OA? + AP?

(By Pythagoras theorem)
=6’ + 8

=36 + 64

= 100

= OP=10cm

Now, In AOBP,

OP?2 = OB? + BP?

102 = 4% + BP?

(By Pythagoras theorem)
100 = 16 + BP?
BP2=100- 16

nnnnnnnn



= 84
. BP =22l cm
Z/OAC =90° (as radius L tangent)
/BOC = ZOAC + ZACO

(Exterior angle property)
130° = 90° + ZACO
/ACO = 130° — 90° = 40°

Section C

16.

=====

O
o
(@)

w

>

P B

A rhombus is a parallelogram with all equal
sides.

In I'l 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

SoABCD is Il gm with equal sides.

.. ABCD is a rhombus.

.". Proved.

ce

b R C
1
2]
0,3
| __ x4 ) Q
S 88X
7.6
1
1
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 Ll =22, /3= /4,45= /6,7 = /8

Since sum of all the angles subtended at a point is 360°.
LI+ 22+ 3+ 74+ 5+ L6+ 7+ /8

= 360°

=2/2+2/3+2/6+2/7=360°

= 2 (L2+/3+ L6+ /7)=360°

= [2+/3+ L6+ /7= 180°

= (L6 +£7) +(L2+ £3)=180°

= /AOB + ZCOD = 180°

Similarly, we can prove ZAOD + /BOC = [80°

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




Let RM=RN =y
LetPL=PN =z
Consider PQ + QR + PR =60
=>x+tz+x+y+z+y=60
= 2x+2y+2z=60
=x+y+z=30
PQ =120
x+z=20
2. RN =10cm
Also,QR = |6
x+y=16
sz =30-(x+y)
=30-16
=14 cm
. PL=14cm
Again, PR =24
y+z=24
Sx =30—-(y+2
=30-24
=6
=6cm

. QM

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]--------------- ()

ZYAB + /Y'BA = 180°[co-interior angles]
2/OAB + 2/OBA = 180° ——[from (1) and (2)]
2(LOAB + ZOBA) = 180°

Z/OAB + ZOBA = 90° 3)
In AAOB

/OAB + /OBA + /AOB = 180°
[Angle sum property of a triangle]

90° + ZAOB = 180°
/AOB = 180° — 90°
/AOB = 90°

.. Hence Proved

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

QY = OC [radii]

OA=0A [common]

AY = AC [tangents]

= By SSS

AOYA = AOCA

= L/OY'A = Z/OCA [CPCT]----------=---- (N
|| ly AOY'B = AOCB

= /Y'BO = ZCBO [CPCT]---------=------- (2)
ZYAB + /Y'BA = 180°[co-interior angles]

2/0AB + 2/0OBA=180°------- [from (I) and
(2)]



21.

PRAC

2(LOAB + ZOBA)=180°

Z/OAB + /OBA=90° 3)
In AAOB

/OAB + /OBA + /AOB = 180°
[Angle sum property of a triangle]

90° + ZAOB = 180°
ZAOB = 180° — 90°
/AOB = 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?2 = OL? + PL?
[Using Pythagoras theorem]

= (5)2 = (3) + PL2

= 25=9 + PL?
= PL2=16
= PL=4cm

Tice

22.

Since, the perpendicular from the centre of a
circle to a chord bisects the chord.

Therefore,

PL=LQ=4cm

L PQ=2PL=2x4=8cm
Hence, the required length = 8 cm.

A

AT
\/O

ya
N\

R B

(V)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 L PQand OB L RS

= /OBR = 90°

ZOBS =90°

ZOAP = 90°

ZOAQ =90°

We can observe the following:
ZOBR = 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 ZOPT =90°




24.

Applying Pythagoras in AOTP, we have
= OT?*=OP? + PT?

= 132 =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=(I2-x)cm

Since AB is the tangent to the circle E. Therefore, OF L
AB.

= /OEA = 90°
= /AET =90°
= AT =AE? + ET? [
[Applying Pythagoras Theorem in AAET]
= (12 -x)2=x*+ (13 - 5)?
= 144 - 24x + X2 = x> + 64

= 24x =80
10
:>X:?cm
Similarly, BE = ? cm
AB=AE+BE=(E+E]cm=Ecm
3 3 3

() PA.PB=(PN-AN) (PN + BN)
= (PN—-AN) (PN +AN) (As AN = BN)

= PN?-AN?
(i) PN?—AN? = (OP? - ON?) —AN?

(As ON L PN)
=  OP’- (ON2 +ANY)
= OP>- OA? (As ON L AN)
= OP-OT (As OA = OT)

25.

26.

C

&—1 |\|
ST

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>0OC

= OB > OA

= OA> OB

B is an arbitrary point on the tangent I. Thus,
OA is shorter than any other line segment
joining O to any point on .

Here, OA 1 |

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 = ZACO (each 90°)
/DAO = ZCAO (common)

by AA criterion, triangles ADO' and ACO are
similar to each other.
AO' DO
AO CO
(corresponding sides of similar triangles)




27.

28.

PRAC

AO =A0'+ O'X + OX

= 3A0' (since AO' = O'X = OX because radii
of the two circles are equal)

AC'_AO _ 1
AO 3A0 3
DO'_AO' _ |
CO AO 3
bo_1
CcCo 3
A
B
OA =10cm
ON L AB
AN =NB = % =8cm
Pythagoras Theorem

In AONA,
ON? + NA? = OA?

ON? = OAZ- NA?
ON?=10*-8?
ON?=36 cm
ON=6cm

AN 8 4
tanZAON = ON 6 3
AOAP

PA
tanZAON = OA
4_ PA
3 10
= 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

Tice

29.

external point to a circle are equal in length]

. ZPRQ = ZPQR [Angles opposite to equal
sides are equal in a A]

In APQR

/RQP + ZQRP + ZRPQ = 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
. ZRQP = ZSRQ = 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 + ZRQS = 180°
[Angle sum property of a triangle]

75° +75° + ZRQS = 180°
150° + ZRQS = 180°
-.ZRQS = 30°

Given: ABCD is a quadrilateral such that /D =
90°.

BC=38cm,CD =25 cmand BP =27 cm
BP =BQ =27 cm

[Tangents from an external point]
BC =38
=BQ+QC =38
=27 + QC =38
= QC =38-27




=QC=1Ilcm
SQC=1lem=CR

[Tangents from an external point]
CD=25cm
CR+RD =125
= Il +RD =25
= RD =25-11
= RD = 14cm
Also,
RD = DS = [4cm
..OR and OS are radii of the circle.
From tangents R and S, ZORD = ZOSD = 90°
Now, ORDS is a square.
~OR=DS=14cm

Thus, radius ,r = 14 cm

WORKSH

Section A
.

Q
N

13 cm

As we know that tangent to a circle is
perpendicular to the radius through the point
of contact.

OQ L PQ
Z0QP =90°
So,In AOQP,

OP? = 0Q? + PQ?

132 =0Q? + 122

169 =0Q* + 144

oQ? =169 - 144
=25
oQ =5cm

So, radius of circle =5 cm

24 <
Q

25 cm Ke)

As we know that tangent to a circle is
perpendicular to the radius through the point
of contact.

OP L PQ
i.e. ZOPQ =90°
In AOPQ,
oQ? = OP? + PQ?
252 = OP* + 242
625 = OP* + 576
OopP? = 625 -576
=49
OP =7cm
A
\0 °‘“‘ '
Q<
B
PB = PB
=10cm

(Length of tangents drawn from an external
point to a circle are equal.)

ZPAB = Z/PBA

(Angles opposite to equal sides are equal)



In APBA,

/P + /PAB + /PBA = 180°
(Angle sum property)
60° + Z/PAB + /PBA = 180°
ZPAB + ZPBA = 180° — 60°
=120°
= /PAB = /PBA =60°
So, /PAB = /PBA = /P = 60°
= AAPB is equilateral
= AB = AP = 10 cm

(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 L PQ
i.e. ZOPQ =90°
So, In AOPQ,
OoQ?* =0P? +PQ?
132 =52+PQ?
169 =25+ PQ?
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 /ape

2
2
= 40°
Also, OA L AP
ie. ZOAP =°90

(As tangent is perpendicular to radius
through point of contact.)

In AOAP,
ZOAP + ZAPO + ZAOP = 180°
(Angle sum property)

90° +40° + ZLAOP =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

O)]

=PC+2=10

=PC=8cm
Radius of inner circle =r
Area of inner circle = nr?
Radius of outer circle =r+h
Area of outer circle =mn (r+h)?

So, area of circular path
= area of outer circle
— area of inner circle
=n(r+h)? —mnr?

=n (r*+ h*>+2rh -r?

=7 (h? + 2rh)
= rth (h + 2r)
= rth (2r + h)
_ 5
Area of sector = 360 ™"
e
201 360 "
_ 9
= 20 = 360 ™
6 20
= 360 12 ®
Also, arc length = 57t
0 _
= 360 2nr =5x

2r0 B
360 >
0 s

0 _20_ 5

360 r? 2r

= 40r = 512
= 5r(r-28) =

= r =8

So, radius of circle =8 cm

A circle can have infinitely many tangents

Remark: If AB and CD are two common
tangents to the two circles of unequal radii
then they will always intersect each other.

Given: Two circles with centre's OI and Oz.
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 (ii), we get
AP +PB=PC+PD
= AB=CD

Section B

/ABQ = % Z/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.)



=====

Q
Join OP and OQ

PR and RQ are tangents to circle at points P
and Q respectively.

= OPLPRand OQ L QR

(As tangent is perpendicular to radius through
point of contact.)

In AOPR and AOQR
OP = OQ

(Radii of same circle)
OR = OR (Common)
Z0OPR = ZOQR =90° (Proved above)

AOPR = AOQR

(RHS congruence criteria)

I
= ZORP = ZORQ =5LPRQ

l o
=5 (120°)
= 60°
In APRO,
600 -— ﬂ
COoS - OR
1 _ PR
2 ~ OR
|
— PR= 5 OR (i)
In AQRO
|
RQ = 0 OR (ii)

On adding (i) and (ii), we get

I I
PR + RQ =EOR+EOR

= RO

ce

=

u U U

=

(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° + ZPAB + ZPAB = 180°

(From (i)
2 /PAB = 130°
/PAB = /PBA =65°
OA L AP

(As tangent is perpendicular to radius
through point of contact.)

ZOAP =90°
ZOAB + /PAB =90°
ZOAB + 65° = 90°
ZOAB =90° — 65°
=25°

As we know that lengths of tangents drawn
from an exterior point to a circle are equal.

XP = XQ, AP = ARand BQ =BR

XP + AP =XB +BQ



I5.

= 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 =6 cm
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
=%><(9+6)><3

=%><|5><3

=£cm2

2

Area of AAOC = % x AC x OE

=%x(9+x)><3

3
=E(9+X) cm?

Area of AAOB =%><AB><OF
=%><(x+6)><3

3
= E (x +6) cm?
Area of AABC = area of ABOC
+ area of AAOC

+ area of AAOB

45 | 3
54 —2+2(9+x)><2(x+6)
45 27 18 3 3
=+ T+ — +—x+—
MoEy Tty Ty
54 =45+ 3x

9 =3x
=3
So, AB =x+6 =3+6 = 9cm
AC =x+9 =3+9 = 12cm
T
R“ (> P
Q

As we know that tangent is perpendicular
to the radius through the point of contact.

OT L PT and OQ L PQ
i.e. ZOTP = ZOQP =90°
In quadrilateral TOQP

ZTOQ + ZOQP + ZQPT + ZPTO =
360°

(Angle sum property of quadrilateral.)
= ZTOQ +90° +70° +90° = 360°

= ZTOQ +250° =360°

= ZTOQ 360° —250°

110°

|
=5 ZT0Q

(Angle subtended an arc at the centre is
double the angle subtended by it on the
remaining part of the circle.)

ZTRQ




Join OT
OP LPT

(As tangent is perpendicular to the radius
through point of contact)

ie. ZOPT =90°

In ZOPT,

or = OP? + PT?
=52+ 8
=25 + 64
= 89

oT = \/gcm
18, -
\0 <
P2 O
OT LPT e ZOTP =90°

(Tangent is perpendicular to radius through
point of contact.)
In AOTP,

OP? = OT? + PT?

(By Pythagoras theorem)

262 =OT?+ 10?
676 =0T+ 100
oT? =576
oT =24 cm
Radius of the circle =24 cm
19. 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?

BE = DE (i)

(. Lengths of tangents drawn from an
exterior point to a circle are equal.)

On adding (i) and (i), 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.)

AlLso,AB = AC (ii)
(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




22.

AB and AC are tangents to a circle.
OB LAB and OC L AC

(Tangent is perpendicular to the radius
through the point of contact.)

ie. Z/OBA = ZOCA =90° (i)
In quadrilateral ABOC,
ZA+ /B+ 0+ ZC  =360°

(Angle sum property of quadrilateral)

= /A+/0+/B+/C =360°
= ZA+ /0 +90°+90° =360°
From (i)
= ZA+ 0+ 180 = 360°
= ZA+ /0 = 360° - 180°
= 180°
BP and BQ are tangents to the circle

BP = BQ 0

(Lenghts of tangents drawn from an exterior
point to a circle are equal.)
Also,CP = CR (ii)
(Lenghts of tangents drawn from an exterior
point to a circle are equal.)

Consider
Perimeter of AABC =AB + BC +AC
=AB + (BP + CP) + AC
=AB + (BQ + CR) + AC
From (i) and (ii),
=AQ + AR
=AQ +AQ
=2AQ

AQ = AR as lengths of tangents drawn from
an exterior point to a circle are equal.

23.

24.

AQ = (Perimeter of AABC)

1

2

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 =90°
(CPCT)

So, OP is the perpendicular bisector of AB

E S D

As we know that lengths of tangents drawn
from an external point to a circle are equal

AP = AU
BP = BQ
CQ =CR
DS = DR
ES = ET



FU = FT
Consider
AB + CD + EF
= (AP + BP) + (CR + DR) + (ET +TF)
= (AU + BQ) + (CQ + DS) + (ES + UF)
= (BQ + QC) + (DS + ES) + (AU +FU)
= BC + DE + AF

25. PR and CR are tangents to circle with centre
A

PR=CR ()

(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 (ii), we get
PR = QR
RC bisects PQ
mX%B(
< o) 5 e >
A

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)

27.

28.

= ZAPO = /BPO (CPCT)
= OP is the bisector of ZAPB

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.

ZOCA = ZOCB =90°
Now, In AOCA and AOCB
Z/0OCA = ZOCB =90°
OA = OB (Radii of the larger circle)
OC = OC (Common)

By RHS congruency

AOCA = AOCB
CA=CB
A
F
D
B E C
In AABC, right angles at B
AC? = AB? + BC?
=24+ 107
=576 + 100
=676




29.

AC =26 cm

Area of AABC = % x BC x AB

=%x 10 x 24
=120 cm?
Also, OF 1. AC, OE 1 BCand OD 1 AB

(. Tangent is perpendicular to the radius
through point of contact.)

Area of ABOC = % x BC x OE

=%><|0><r

=5r

a rea of AAOC =%x26xr

= |3r
area of AAOB = % x AB x OD

=%><24><r

=12r

Area of AABC = area of ABOC
+ area of AAOC
+ area of AAOB

120 =5r+ 13r+12r
120 = 30r
4 =r

AP is tangent to the circle

OA LAP

30.

i.e. ZOAP =90°

(Tangent is perpendicular to radius through
point of contact.)

In AOAP,
OA r
sin@ = OP " 2r
I
"2
(OP = Diameter = 2r)
0 =30°
= ZOPA =30°
Similarly, ZOPB = 30°
ZAPB =30° + 30°
= 60°
Also, AP = BP

(Lengths of tangent drawn from an external
point to a circle are equal.)

So, In AAPB,
/PAB = /PBA (i)

(Angles opposite to equal sides are equal.)

In AAPB,
= /PAB + /PBA + ZAPB = 180°
(Angle sum property)
= /PAB+ /PAB +60° =180°
= 2 /PAB = 180° — 60°

=120°
= /PAB = 120°

2
= 60°

So, /PAB = /PBA = ZAPB= 60°

= AAPB is equilateral.

As we know that lengths of tangents drawn
from an external point to a circle are equal,



PD = PE RF = RE, QD

I
Q
m

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
31. H

PM is to circle

ZMPO =90°

(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 = /M (Common)

/ZMKB = ZMHA =90°

AMKB = AMHA

(AA similarity creteria.)

MK KB MB

= “MH THA " MA

(Corresponding sides of similar triangles are
propertional)

BK _MB
=~ AH  MA

i_ z
= )'_2r+z

= 2rytyz+=xz
2ry

x=y
Now, In AMKB and AMPO,

= Z =

()

/M = /M (Common)

/MKB = ZMPO =90°

AMKB and AMPQO, (AA similarity creteria.)

MK BK MB
~ MP OA MO
(Corresponding sides of similar triangles are

proportional.)

BK. _BM
~ PO ~ oM

y z
: —_— =

r r+z
= yrtyz =rz

- _ry .

= z y (ii)

From (i) and (ii), we get

2
xX=y r=y
2
N ry _ oy
X=y r=y
2
- Y N
X=y r=y
2 I
- -
X=y r=y
= 2r-2y =x+y
= x+ty =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)



— LOEA = LOEP  (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.)

= ZABC =90° (ii)
Now, In AAEO and AABC

ZEAO = /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*+ ¢’

Now,
d d

e R _
OQ—2,OR 2andPQ C

Since PQ istangent to the circle therefore
OR is perpendicular to PQ

_PQ_«
= QR = )
Using pythagorus theorm in triangle OQR

0Q? = OR? + QR?
-(3]-3) )
5 @)= @)+ O

=d?=d?+c

Hence Proved.

34.

- Q
b
R
OQ:PQ =3:4
Let OQ =3k PQ =4k
PQ is tangent to the circle
OQ L PQ
i.e. ZOQP =90°
(Tangent is perpendicular to radius through
point of contact.)
In AOQP,
op? = 0Q?* + PQ?
(Pythagoras theorem)
= (3k)* + (4k)?
=9k> + | 6k?
= 25k?
OoP = 5k
Also, Perimeter of APOQ = 60 cm
= PO +0Q +PQ =60
= 5k + 3k + 4k = 60
= 12k =60
= k = 60
12
=5
So,PQ =4k = 4x5 =20cm
QR =20Q =2 @3k) =6k
=6 x5=30cm
OP = 5k = 5x5 =25cm



35.

A
j’
A\
A
BE is tangent to circle
OD L BE

i.e. ZODB =90°

(Tangent is perpendicular to radius through
point of contact)

= BD = DE

(As perpendicular from centre to the chord
bisects the chord)

= D is a midpoint of BE
Also, O being the centre is a midpoint of AB

So, By midpoint theorem,

OD ||AEand OD = %AE
AE =20D
=2(8)
=16 cm
In AODB, ZODB = 90°
OB? = OD? + BD?

(By Pythagoras theorem)

= 132 = 82 + BD?
= 169 = 64 + BD?
= BD? = 169 — 64

= BD? =105
= BD =\/ﬁcm
= DE =105 cm
(. BD = DE)
In AAED, Z/AED = 90°
AD? = AE? + DE?
= (16) + (/105 )
=256 + 105
= 36l
AD =19cm

36. BD is tangent to the circle
OC 1L BD
i.e. ZOCD =90°

(Tangent is perpendicular to radius through
point of contact.)

= ZOCA+ ZACD =90° (i)
Now, OA = OC
(Being radii of same circle.)
In AAOC,
Z0OCA = ZOAC
(Angles opposite to equal sides are equal.)
= ZOCA = ZBAC (ii)
From (i) and (ii), we get

Z/BAC + ZACD =90°
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