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Solution 1

Given that S is the set and the relation R = {(x, y) where x and y are born on the same day}

Let's consider three persons a, b and c.

Reflexive:

a €S =(a, a)eR means if a belongs to Delhi then a and b are born on the same day so the relation is
reflexive.

Symmetric:
(a, b)ER then (b, a)eR means if a & b are born on the same day then b & a are also born on the same
day so the relation is symmetric.

Transitive:
(a, b)eR and (b, c)€R =(a, c)€R means if a & b are born on the same day and b & ¢ are born on the
same then a & c are also born on the same day so the relation is transitive

Since the relation is relfexive, symmetric and transitive so the relation is equivalent.
Hence, the correct answer is option A.

Solution 2

Given, A = {1,2,3,4,5,6,7,8,9,10}

Number of subsets containing 2 elements = number of ways of selecting 2 elements out of 10 = 1002
=45

Number of subsets containig 3 elements = number of ways of selecting 3 elements out of 10 = 1003
=120

Therefore, the number of subsets containig 2 or 3 elements = 45 + 120 = 165.
Hence, the correct answer is option C.

Solution 3

Given expression: 32" 4 271 4 §2n+2 4 2043
= 2" 4% X G4 2 X P 42 X X

=" (1+i+4° +14% x i)

=" (1+i—1—1)

=i x 0

Hence, the correct answer is option A.
Solution 4

Given equationis 2> + kx +1=0
Let's suppose « and [ are the roots of the given equation.
Therefore,
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Difference between the roots is strictly lesser than \/5

= |la—pBl <5
:>(a—,8)2<5
:><a+5)2—4aﬁ<5

:>(—k)2—4><1<5

=k —-4<5

=k <9

=k -32<0
:>—3<k:<3...(i)

Also,

k| > 2

=k<-2andk >2...(i)

From (i) and (ii), we have (-3, —2] v [2,3)
Hence, the correct answer is option A.

Solution 5

Given that the roots of the equations z? +pz +q=0and z2 + lz + m = 0 are in the same ratio.

Let the ratio of rootsisa : b.

Therefore, let the roots of the equation z? + pz + ¢ = 0 are ac and bc.

Sum of roots = _Tp =-p
~ca+b)y=-p

=c=_5

and

Product of the roots = % =gq
= ac X bc=q

= abc?2 =q

Similarly, let the roots of the equation z? + Iz + m = 0 be ad and bd.

Sum of roots = _Tl = -1

~d@a+b)=—I

I i
=d= prn R (zz)
and
Product of roots =

abd?2 = m
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a+b
q(a+b)2 2
(a+b)
2
=L =m
= I2q = p’m

Hence, the correct answer is option A.

Solution 6
144 n 11— n
Given expression is ( J;“/g) + ( 22\/5)
The two brackets represent the complex cube root of unity.

Let w = ( _121-\/3) then w? = ( —1—21‘\/3)

So, the expression is w" + (wQ)n

Since any number can be written in the form of 3k, 3k+1 or 3k+2 but n is not a multiple of 3 so n can
be 3k+1 or 3k+2.
When n = 3k+1 then expression is

R Lan (w2)3k+1

= (w3)k X w + (w3)2k X w?

When n = 3k+2 then expression is w3kt2 (w2)3k+2
= (@) x @ + (@¥) " x (")
= w? +w! (“’3 = 1)

=Wt w (w3:1)
=-1

Hence, the correct answer is option B.
Solution 7

Since repetition is not allowed so number of humbers formed from the digits 1, 2and 3is1 x 2 x 3 =6
Each digit will occur twice in every ones, tens and hundreds places.

Sum of digits at ones = 2(1+2+3)=12 so 2 will remain at ones and 1 will be carried to tens.

Sum of digits at tens = 2(1+2+3) + 1 = 13 so 3 will remain at tens and 1 will be carried to hundreds.
Sum of digits at hundreds = 2(1+2+3)+1=13

Therefore, the sum of all the 3-digit numbers formed from the digits 1, 2 and 3 is 1332.

Hence, the correct answer is the option D.

Solution 8

Series is 0.3 + 0.33 + 0.333 + ..... to n terms
= 3(0.1 + 0.11 + 0.111 + .... to n terms)

3(0.9 4 0.99 + 0.999 + ... ton terms)

9 99 999
(10 + 100 —+ 1000 +... to n terms

1 1 1
[(1_ E) + (1_ 100) + (1— M)+"' ton terms}

9
1
3
1
3
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3 102 10%

1
3 n

_ 1, 1(q{_ 1
3" 9( 10”)]

Hence, the correct answer is option A.

' _Qvﬁuw]

Solution 9
(1+w)(1+w2)(1+w3)(1+w+w2)
= 14+w)(14+w?)(1+e*) x0 (14+w+w?=0)
= 0.
Hence, the correct answer is option C.
Solution 10
Given, S, =n
= %{2a+ (m— l)d} =n

=2+ (m-1)d=2 ... (4)
Also, S, =m

= 5{2a+ (n—-1)d} =m

=2+ (n-1)d=2 ... (i1)

Solving (i) and (ii) using elimination method, we have

—2(m+n)

d=
mn
Substituting d in equation (i), we have
a = m2+n2+mnfmfn
T

_ min {2(m2+n2+mn—m—n) 2(m-+n—1)(m+n) }

2 mn > mn

_ (m + ')’L) { m24n +mn—m—n—m2—n?—2mn+m+n }

)
:_<m+n)

Hence, the correct answer is option D.
Solution 11

-(1+1—|—1+...tonterms) —(1—10+L+i+...

ton terms)]
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1424
1—(1—i)?

. 142

T 1-(1442-29)

142
142

=1

=140t =z +1y (say)

Modulus = /22 +y2 = V12 + 0 =1

Principal argument = tan™! £ = tan™! % = tan"!(tan 0) =0
(modulus, principal argument) = (1, 0)

Hence, the correct answer is option A.

Solution 12

Real zeroes or roots of a polynomial is determined by number of times the graph of polynomial
intersects the x-axis.

Since the graph is completely above the x-axis that means there are no real zeroes or roots so both the
zeroes or roots are complex.

Hence, the correct answer is option C.

Solution 13

|z+4| <3
= -3< (z+ 4) <3
= -T7<z< -1
The two extreme values of z are —7 and —1.
When z = -7 then |[z+ 1| = |-T+ 1| =|-6| =6
When z = —-1then |z+ 1| =|-14+1] =10 =0

Thus, the maximum value of z is 6.
Hence, the correct answer is option C.

Solution 14

Given equation is 22 = 2%

Let z =z + iy then Z =z — iy

Therefore, (z + iy)® = 2 (z — iy)
z? + i%y? + 22y = 2z — 2y

= (2% — y?) + i2zy = 2z — @2y

=22 —yt=2c ... (z)
and

2oy =—2y ... ()
From (ii),

y(x+1)=0=y=0o0orx=-1

Substituting y = 0 in (i),

2-0°=2z =2’-22=0 =2z(z—-2)=0 =2=0, 2
Thus, the solutions are (0,0), (2,0).

Substituting x = =1 in (i),

(-1 =2 =2(-1) =21-y2=-2 =32 =3 = y=+.3

Thus, the solutions are (—1, \/5), (—1, —\/§>

Since all these solutions are satisfying the original equation so there are 4 solutions possible.
Hence, the correct answer is option C.

Solution 15
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Given equation is z24+br+c=0
Since cot « and cot 3 are the roots of the equation so,
cota+cot = —b and cota-cotf=c

Therefore,

__ cotacot f—1 c=1 _ 1-c
COt(O[—FB) " cotatcotB = —b b
Hence, the correct answer is option B.
Solution 16

Given equation is 22 +bx +c =0
Let's suppose a and [ are the roots of the equation.
a+p=-band af=c
According to question,
a+p= é + %

N _b _ Ol2+,32
(aB)’
(a+B)’—2a8
:> —b — b2—2c

02
= —bc? = b — 2c
= 2¢ = b? + bc?

Now, let's check with the given options

If%, b and ; arein AP then 2b = %—i—% = 2b%c = b+ c?
If they are in GP, then > = 1 x £ = p° =1

If they are in HP, then c, %
Hence, the correct answer is option C.

Solution 17

2
:>%: C;Lb = 2¢ = b + bc?

and% are in AP so, % =c+

oo

Given equation is az? +x +c¢ =0
Let's suppose the roots are a and 5.

oc—l—ﬁz%landocﬂ:£

a
According to question,

a—i—ﬂ:é—ké

o 24 32
=>=—-==2 i
(aB)
2
_ +8)°—2
N (a+8) . ap
(aB)
i 2¢c
-1 2 o
= e T
o2
-1 1—2ac
= 5 = 2

= —c? =a— 2d%c
= 2d’c=a+

If a, ca®? and c? are in AP then

caz—a:cz—ca2

= 2ca? = a + 2

Hence, the correct answer is option A.
Solution 18
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Using the formula, "C, + "C, + "Cy+.... +"C),, = 2"
("Co+7C) + (CL+7Cy) + (1Cy + TCo) +... + (TC + 7C) + (Cg + 7Cr)
= ("C,+7C 4+ "Cy+...+7Cg) + ("C, + "C, + "Cy+.. . +7C,)
= (2"-7C;) + (2" - 7C)
= (128 — 1)+ (128 — 1)
= 256 —2
= 254.

Hence, the correct answer is option A.
Solution 19

There are three consonents (Q,T,N) and 5 vowels in the word 'EQUATION'.
The word should start and end with a consonent.
Selection of two consonents out of 3 can be made in 30’2 ways.

These two consonents can be arranged in 2! ways further.
Rest 6 places can be filled with remaining 6 letters in 6! ways.
So, the number of words = 3C,, x 2! x 6! = 3 x 2 x 720 = 4320.

Hence, the correct answer is option B.
Solution 20
a5 = S5 — Sy
=(5*-2x5)—(4°—-2x4) =15-8 = T.

Hence, the correct answer is option B.
Solution 21

Sum of all 2-digit odd numbers = 11 + 13 + 15+ ... + 99
These numbers form an AP wherea = 11,d = 2, a,, = 99
To find 'n', let's use formula a, = a + (n — 1)d

99 = 11 + (n — 1)(2)

88 =(n—1)(2)
44 =n—1
n =45

Therefore, the sum of all the two digit odd numbers will be
Sp =5 {2a+ (n—1)d}

=D {2x 11+ (45— 1)(2)}
= 45 (11 + 44)
— 45 x 55 = 2475

Hence, the correct answer is option A.
Solution 22

Given series:
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3 7
2-|-Z—i-§-|-ﬁ—i—....tonterms
— (1_% + ( _%)4_(1—%)—1—(1—%6)4—... to m terms
(

1+1+1+1+... tonterms)—(%+§+?13+;+ tonterms)

Hence, the correct answer is option C.
Solution 23

Let's check the statements one by one-
(iYletxe(A-B)uB=xe€(A-B)orxeB=(xeAandx ¢ B)orxe B=(xeAorxeB)and
(x¢BorxeB)=xe(AuB)

So, the statement is false.

(iiletxe(A—-B)uA=xe(A—-B)orxeA=(xeAandxe¢B)orxe A=(xeAorxeA)and (x ¢
BorxeA)=xeA
So, the statement is correct.

(iiiletxe A-B)NnB=>xe€(A—-—B)and x e B=(xe Aand x ¢ B) and x e B=(x € Aand x € B) and
(x ¢ Band x € B)

=xe(ANB)and x € p=x € ¢

So, the statement is correct.

(iv) Given A ¢ B that means all the elements of A are also the elements of B.
So, (Au B) will have same elements as B. Therefore, (Au B) = B

So, the statement is correct.

Thus, statements (ii), (iii) and (iv) are corrrect.

Hence, the correct answer is option B.

Solution 24

In this column method of addition,

1st column, 1+1 = (2)10 = (10)2 so, 1 is carried to the next column.

2nd column, 1(carry) + 0 + g = 1 + q. Here, 0 is written in the last row that means g = 1

3rd column, 1(carry) + 1 + 0 = (2)10 = (10)2so, r = 0 and 1 carried to the next row.

4th row, 1(carry) + p + 1 = (2)10 + p = 0 + p but 0 is written in the last row that means p = 0
Thus,p=0,g=1andr=20

Hence, the correct answer is option A.

Solution 25
S = {:c:m2+1:0, wisreal}
Solving the equation z2+1=0, we get two unreal solutions. That means there is no real solution of x.

So, S is an empty set.
Hence, the correct answer is option D.

Solution 26
the (r+1)th term of a binomial (z + y)"” = "C,. 2" ".y"

n 4 n\n— n— n—
5th term of (;1; _ y) = "0, z" . (_y) — %2)(3) Y

Page 8 of 31



" 5 - n— n— n—
6th term of (m—y) — g, (_y> U U T T R

120
The sum of 5th and 6th terms =

= "5yt {m—%y}zo
= z" 5:0ory4:00T:1:—"T_4y=0 =>%—nT_4

Hence, the correct answer is option (b).

Solution 27

Given : det(A3> — 125
= (|4))> = 5°
=|Al =5
=a2 —-4=5
=a2 =9
=a = £33

Hence, the correct answer is option (c).
Solution 28
B is a non-singular matrix and A is a square matrix.
B 1AB| = |B[.|AL|B| = .|l |B| = |4]
Hence, the correct answer is option (b).
Solution 29
0 r—a xz—b
Given, |x 4+ a 0 z—c|=0

z+b z+c O
Going through the choices one by one,
when x = 0, the determinant becomes
0 —a -b
a 0 —c|=0
b ¢ O

Which is true.
Hence, the correct answer is option (d).

Solution 30
cosa —Ssino cosa Sino
A= [ ] and AT = [ ]

sina cosa —sina cosa

cosa —sina cosa sina
A AT = | 7 X .
sina cosa —sina cosa
[ cos? a + sin® a cosa.sina — sina.cosa}
sin . cosS @ — €Os @. sin & sin? a + cos® a

- s3]

Which is an identity matrix.
Hence, the correct answer is option (b).
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Solution 31

Given system of equations is
X+2y+3z=1
2X+y+3z=2
5x + 5y +9z=4
det. of coefficient matrix-

1 2 3

2 1 3|{=1{9-15| —-2(18—-15| +3|10-5| =-6—-6+15=3+#0
5 5 9

Since, the coefficient matrix is non-singular so the system of equations has unique solution.

Hence, the correct answer is option (a).
Solution 32

Given,A:[x+y y ],Bz[i}andC:{él]
Y

x x—
AB=C

PSR
][ 4]

3z +y

b Y
3r+y=4
z+2y=-2

Solving the above pair of equations, we have x = 2, y = =2

A:0_2
2 4

A2 A A— 0 -2 « 0 -2 _ -4 -8
2 4 2 4 8 12

Hence, the correct answer is option (d).

Solution 33

1 1 1

1 14 zyz 1

1 1 14+ zyz

Bsz —)Rz —Rl, R3 —>R3—R1

1 1 1
0 zyz O
0 0 =zy=z

Expanding along Rj3
2,22
= zy°z

Hence, the correct answer is option (c).
Solution 34
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Expanding along 1st row,

x(a:2) — y(O — y2) =0

B +y3=0

(z+y) (> —zy+y*) =0

eitherz +y=0o0rz? —2zy+y?>=0

When 2% — zy + 32 =0

$2 X
() -~z 10

That means % is a cube root of unity.

Hence, the correct answer is option (a).
Solution 35
a b c
Let's consider a matrix of order 3 x 3as |d e f |, the determinant of which is 1

g h 1
Number of ways of different arrangements of given 3 rows = 3!
Number of ways of different arrangements of given 3 columns = 3!
Total number of matrices possible by interchanging the rows and columns = 3! + 3! = 12 (these
matrices will have determinant value either 1 or —1)
We know that if any two rows or columns are interchanged together, the sign of determinant of the
matrix changes.
Number of ways to interchange any two rows out of 3 = 302 =3

Number of ways to interchange any two columns out of 3 = 302 =3

Total number of ways to interchange any two rows or columns = 3+3 = 6

Clearly, there are 6 ways when we get the determinant negative (in this case —1) which is half of the
total number of matrices possible.

Following the above conclusion, we can say that set B will have as many elements as set C.

Hence, the correct answer is option (b).

Solution 36
4 [ cos 8 sine]
—sinf cosf
A A A— [ cos @ sme] y [ cos @ s1n0] _ [ cos 20 s1n29]
—sinf@ cosf —sinf@ cos@ —sin20 cos260
A A2 A — [ cos 20 sin29] " [ cos sin0]
—sin260 cos 26 —sinf@ cos@

—sin20cos@ — cos20sinf@ — sin260sin @ + cos 26 cos 0
[ cos 30 sin 36 ]
—sin36 cos 30

[ cos20cosf — sin20sinf  cos 260 sin O + sin 20 cos O ]

Hence, the correct answer is option (a).
Solution 37
Order of a matrix found on multiplying the two matrices of orders (mxn) and (nxp) is (mxp).
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a h g x
[z y 2] [h b f| |y

g [ ¢ z
Orders of the given matrices are (1x3), (3x3) and (3x1) respectively.
Order of matrix found on multiplying the matrices of orders (1x3) and (3x3) is (1x3).
then the order of matrix found on multiplying the matrices of orders (1x3) and (3x1) is (1x1).
Hence, the correct answer is option (b).

Solution 38

A:[O 1}

10
A2:A><A:[O 1})([0 1]:[1 0]
10 10 01

A4:A2><A2:{1 O]X[l O}:{l 0}
01 01 01

Hence, the correct answer is option (a).
Solution 39

Given : SinA = 3 and 450° < A <540° = 225" < 4 < 270°

So, Ais in 2nd quadrant and % is in 3rd quadrant.

2
COS2A=1—sin2A:1—(%) :1—%:%

CosA = —% (A isin 2nd quadrant)

Cos% = %0 (% isin 3rd quadrant)

Hence, the correct answer is option (d).

Solution 40
1 VB
sin10° cos 10°

cos 10°—4/3sin 10"
sin10° cos 10°

2><2(écos 10"7?511110“)

2sin10° cos 10°
4(cos60° cos 10°—sin60° sin10°)

sin 20°
_ 4cos70° 4cos(90°—20°) _ 4sin20° __ 4
T §in20° sin 20° T sin20°

Hence, the correct answer is option (d).
Solution 41
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B C

In the figure, AB is the lighthouse 100 m high.
.CAD = .ACB = 0 = tan™! (152)

We need to find BC.

In AABC,
tanf = 4 BC

-15 (| _ 100
tan{tan ﬁ} = 30
5 _ 100
12 — BC

BC = @_mm

Hence, the correct answer is option (c).
Solution 42

sin (z+ 7 ) +cos (2 + )
:ﬁ{sin(ﬂ:—k%)%—kcos(m—k )%}
= V2 {sin (2 + 7 ) cos T +cos (z+ 7 ) sin ] |
2sin (z+ 5 + %)

For maX|mum vaIue of the expression,
T + + - 5
™

Hence, the correct answer is option (a).
Solution 43

_ 5t T
K = sin (18) sm<18> sm(ls)

= sin10°sin50° sin 70°

— 3 (2sin50"sin10° ) sin 70°

= 1 (cos40° — c0560° ) sin 70°
3 [5 (2sin70° cos40°) — 1sin70°]
= 1 [sin110° 4 sin30° — sin70°]
%[511170 +sin30° —sin70°] = % X % = %.

Hence, the correct answer is option (c).
Solution 44
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sin a+sin 8
cos a+-cos 8

. atf a—f

2sin —cos —
2

a+f a—f

2cos —cos —

2 2

atp

= tan 3

Hence, the correct answer is option (a).
Solution 45

sin @ = 3sin (0 + 2a)

sin(6+2a) 1

=

sin = 3

N sin(6+2a)+sinf 143
sin(f+2a)—sinf = 1-3
2sin(6+a) cos 4

= i — o
2 cos(f+a) sin o -2
tan(6+a)

= tana —2

= tan(0+a) = 2tana

:tan(é‘—ka) +2tana =0

Hence, the correct answer is option (b).
Solution 46

Let A =18"°

then 5A = 90°

= 2A+34=90°
=2A=90"-34

= sin2A4 = sin (90° — 3A>

= sin2A4 = cos 3A

= 2sin Acos A = 4cos® A — 3cos A

= cosA(4c052A—23inA—3) =0

= cosA(4—4sin2A—2sinA—3) =0
= —cos A (4sin” A +2sind —1) =0

either cos A =0 (not possible) ordsin? A+2sinA—1=0

= 4sin?A+2sinAd—1=0

—24,/22—4x4x(-1)
sin A = i (A = 18" that is an acute angle so sin A is positive)
csinA = Y
Now,
2
cos2A=1-sin?A=1-— (712\/5) = 10+1z\/5
c.cos A= 10+2\/g
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So,

tan A — sind __ —1++/5
cos A 10+2y/5
Hence, the correct answer is option (a).
Solution 47
x, y, zarein GP
Sy =zx
Now,
tan ™! z, tan~! Y, tan~! z are in AP

S2tan ty=tan 'z +tan"lz2

-1 2 _
= tan! L = tan! ZZ
1—y 1-2x
2y ozt ztz o2
= =2 1oz 142 JYT =zx

=2y=z+z
=z, y, zarein AP.

But z, y, zare given in GP
S>r=y=2z

Hence, the correct answer is option (a).
Solution 48

2+1

tan<2a> = tan[(a + 5) + (a - 5)] = 1??::;[2/;?:15?;3) -

Hence, the correct answer is option (a).
Solution 49

A+ B+ C=180"
=B+4+(C=180"- 4

B+C o A .
Taking sin on both sides of (1)

= sin (B%C> = sin (90° — %) = Cos

LS

Taking tan on both sides of (1)

= tan (B%C) = tan (90° — %) = cot%

Statements 1 and 2 are correct.
Hence, the correct answer is option (b).

Solution 50

1-2x1
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(sechd — cosech) = %

3
11
cos 0 sinf

4
3

sinf—cosf

Smo&—cos¢ 4
sinfcosd ~ 3

(sin 6—cos §)* 16

(sin 6 cos §)? 9
1-2sinfcosf _ 16
sin? @ cos? § 9

let sinfcosf = x
1-2z _ 16
2 9

= 162>+ 182 —-9=0
—18+4/182—4x16x(—9)

_ —3 =3
= T= 2x16 82

. 3 -3 (-3 . . .
= sinfcosf = ¢, 5 (7 s mvalzd)
.o _ 3
c.sinfcosf =

(sin® — cos0)® = (sin? @ + cos? @ — 2sinfcos ) =1 — 2 x

. . 11
s1n0—c030—j:\/;_j:5

Hence, the correct answer is option (b).
Solution 51
(1, 1)

(2, ¥2) (x1, 1)
Let's assume the other two vertices are (z1,y1) and (x2,y2).

z1+1 +1
.. 12 :3andyl2 =2

=x1=5andy; =3

So, the vertex is (5,3)

Also,
Ta+1 +1
— =-1and y22 =2

= x3=-3 andy: =3

So, the vertex is (-3,3)

S (541-3 34143\ _ 7
Centr0|d—< 33 )_ (1,3)

Hence, the correct answer is option (d).
Solution 52

NI
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4

C(2,0) B(0, 0)

Vertices of a triangle ABC are A(l, \/g), B(O, 0) and 0(2, 0)

AB = \/12—1— (\/5)2 = 2 units

BC:\/2_2:2units
) 2
CA=,4/(2-1) +(O—\/§) = 2 units

Thus, AB=BC=CA
So, ABC is an equilateral triangle.

Therefore, the incentre is same as the centroid, i.e. (0+;+2, 0+\f+0) = (1,

5
SN—"

Hence, the correct answer is option (d).
Solution 53
(-2,-1) (1,0)

(x,») (4,3)

Coordinates of consecutive vertices of a parallelogram are given as (-2,-1), (1,0), (4,3).
Let's assume the fourth vertex is (x,y).
Property: Diagonals of a parallelogram bisect each other.

That means the mid-point of both the diagonals are same.
z+l 244 d y+0  —143
2 T 2 @na =

==z=1 and y=2

Thus, the vertex of the fourth vertex is (1,2)
Hence, the correct answer is option (a).

Solution 54

(‘ C (\ ) Ca )

For the circle 2% + y? = r
Its centre is at (0,0) and the radius is r

2

For the circle
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22+ y>—10z+16 =0

(22 — 10z) + (y — 0)* = —16

(z? — 10z +5%) + (y — 0)* = 25 — 16
(x—5)°+ (y—0)° =3

Its centre is at (5,0) and the radius is 3
Clearly, the distance between the two centres is 5 units

So, (r-3)<5<(r+3) for the circles to intersect at two distinct points.

or2<r<8

Hence, the correct answer is option (a).
Solution 55

( 2_0/)/—\
(

Let the centre is O(x,y)
Let A(3,-2) and B(-2,0) are the points on the circle.
Therefore, OA=0B

V=3 (k+2)* = /(h +2) + (k — 0)’

=h?+9—6h+k +4+4k=h>+4+4h+ k>
= 4k —6h + 13 =4h + 4
= 4k — 10h = —9

Since the centre lies on the line 2x-y-3=0
So, 2h-k-3=0

Solving 4k-10h=-9 and 2h-k-3=0, we have h = _73 and k = —6

2
So, the centre is (—g, —6) and radius is (_73 + 2) + (—6)2 = i + 36

Equation of circle is
(m+%)2+(y+6)2:§+36

=2’ + ] +3z+y>+36+12y = | + 36
=22+ +3z+12y+2=0

Hence, the correct answer is option (b).

Solution 56
Let the ratio be k:1 therefore,

2k—2 —4k-2\ _ (-2 -20
E+1 7 k+1 - 707

2k_2—_—2and —4k—2 20
kE+1 7 E+1 7
L3

k=3

Ratio=3:4

Hence, the correct answer is option (b).
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Solution 57

—c 1_2 _
e=4=> 5= =a=38

a’=c?+ b’
b’ =a®>—-c2=64—4=60

. o2 y2 _
Ellipse : o T e =1

Hence, the correct answer is option (a).

Solution 58

Since the line is parallel to 2x+3y+1=0 so let the equation to be 2x+3y+k=0
The line passes through (-1,2), therefore 2(-1)+3(2)+k=0

k=-4

So, the equation of the straight line is 2x+3y-4=0

Hence, the correct answer is option (a).

Solution 59

Slope m of the standrard linear equation ax +by+c=0 is %a

_ V2 _ —V3

Here, m; = 7 and my = 7
V23
_ —1| mi—mg | __ -1 V8 V2| _ —1(_1
Acute angle = tan ’71+m1m2 = tan o1 | = tan (2\/6>
Hence, the correct answer is option (a).
Solution 60
Coordinates of the vertices are (7,x), (y,-6) and (9,10). Centroid is (6,3).
. T+y+9
—5 = 6 =>y=2

and =50 =3 =2 =5
(x,¥)=(5,2)
Hence, the correct answer is option (a).
Solution 61

Direction cosines are given (0,1,0)
s.cosa=0=cosa=1cos90° = a =90

cosf=1=cosB=cos0’ = p3=0"
cosy=0=~v=90"

°

Clearly, the line is parallel to y-axis.
Hence, the correct answer is option (b).

Solution 62
Let the point to be (X, vy, z).
Distance between (x,y,z) and (0,0,0) is /22 + y2 + 22.....(i)

Distance between (x,y,z) and (a,0,0) is \/(m - a)2 +y? + 22 ....(ii)

Distance between (x,y,z) and (0,b,0) is \/xQ + (y— b)2 + 22 ....(iii)

Distanve between (x,y,z) and (0,0,c) is 4/z2 + y2 + (z — c)2 (V)
a
2
Equating (i) and (iii), y=+

Equating (i) and (ii), x=
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<
2
. . a b c

Thus, the point is (5, 29 5)
Hence, the correct answer is option (c).
Solution 63
Using vector concepts-

— . . .
Vector PQ =i + 35 — 2k
g 3 ~ 2 SA
PR =2i+6j5 — 4k = 2PQ
— 2 ~ T —
PS =—-i-3j+2k=-1x PQ

— — —

Thus, vectors PQQ, PR and PS are parallel with one point 'P' as common.

So, the points are collinear.
Hence, the correct answer is option (c).

Solution 64
The line passing through the points (1,2,-1) and (3,-1,2) is

e—l _ y=2 _ =+l _
5T 3 T 3 —/\(Say)

r=2A+1,y=-3A+2andz=31—-1

Equating (i) and (iv), z=

x must be zero at yz-planeso 0 =2\ +1 = A = %1

-'-y=—3(%)+2:%+2:%andz:3(%1)—1 5 3
So, the point is (0, %, _75>

Hence, the correct answer is option (d).

Solution 65

1
‘\
w
|
[a—"
1
‘\
ot

. . z=b _ y=0  2-d z—f y-0  z-h
Given lines are —— = 4 = —; d—, T p
The lines will be perpendicular if ae +cg+1 =10

Hence, the correct answer is option (c).

Solution 66

1 -1 1

2 3 2|=0

1 m n
n—-2m+2n—24+2m—-3=0
n=1

Now,

_>

|-
V1I+m2+n2=16

1+4m2+1=6
m = +2

Hence, the correct answer is option (d).
Solution 67
— — — — —
Completing a parallelogram with OA and OC, OA + OC = 20P
— — —>
Similarly, OB + OD = 20P
—  — — — —
..OA +0B+0C +0D =40P
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Hence, the correct answer is option (b).
Solution 68

— — —
BA—i—AD:BD....(i)
— — —
CD—i—DA:CA....(ii)
Adding <2> and (zz),
— - = —
BA +CD =BD+CA

Hence, the correct answer is option (b).

Solution 69
A . — g
a X b = ¢ so ¢ is perpendicularto both ¢ and b.
P : - —
b x ¢ = a so a is perpendicular to both b and c'.
— 7 — :

Thus, a, b and ¢ are mutually perpendicular to each other.
Also,
- 7 =1 37] o ane = ==
axb = ¢ :>‘a‘ b{sin90°.1 = ¢ #’a”b’: C
7 o= = 72 ane — = = =7 -
bxc = a #‘b“c‘smgo .1=a =|b ’c): a =|b ‘a’ bj=a=|b|=1

- =
and a = ¢
Hence, the correct answer is option (a).
Solution 70
— 7 =7 .
a.b :'a‘ b |cos90
6+6—4X=0
12 =4\
A=3
Hence, the correct answer is option (b).
Solution 71

3 2 .3

) (1+x+—,+_+ ..... )7(1”) 2 38
lim — " = lim - = lim 22
z—0 z z—0 z z—0 z
— im L T 1
—};3}, 2! + 3!+"'_ 2
Hence, the correct answer is option (b).
Solution 72

Sod o5 A9 _ 1% 0000 1 0] _1 _

N T =/, = 5 Jo’ sec®5d = x2[tan2]0 =5 x2x1=1

Hence, the correct answer is option (b).
Solution 73
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dz _ 1 725
f z(z’+1) 7 f z7(z7+1) dz

Letw7+1—t = 728dx = dt

z +1
Using part1al fraction,

=2 [gdt— - [1dt

1
:7<1n\t—1|—ln]t\> +c

= %ln ‘%‘ +c <c is any constant)

1

7

7+1‘+c

Hence, the correct answer is option (d).
Solution 74

In the first quadrant, all the values of cos8 are positive and in second quadrant, all the values are

negative. These values repeat in third and fourth quadrants. so for cos® to be one-one and onto,

Xe[0,n] and Ye[-1,1].
Hence, the correct answer is option (a).

Solution 75

Hence, the correct answer is option (b).

Solution 76
z¢ et 1 1 ex® 14e®
| e ze+ev T e J vre 4T

Let x¢+e* =t
= (ewe’l + em)dm =dt

e—1 T
A e = L [t = Mt o= tn et e[ +c

Hence, the correct answer is option (d).

Solution 77

L. L.H.S. = (fofof) (-1) = (fof) (-2) = f(1) = —2
R.H.S. = (fofof) (1) = (fof) (-2) = f(1) = -2
L.H.S. = R.H.S.

So, this statement is correct.
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2. L.H.S.= (fofof) (—1) — 4(fofof) (1) = (-2) — 4(-2) = —2 4+ 8 =6
R.H.S.= (fof) (0) = f(-3) = 6

L.H.S.= R.H.S.

So, this statement is correct.

Hence, the correct answer is option (c).
Solution 78

f(zx) =pz+gq, g(x) =mz+n
fg(z)) = g(f())

p(mz +n)+qg=m(pz+q) +n

pmx +pn—+q=pmx+mq—+n
pm+qg=mg+n

f(n) = g(q)

Hence, the correct answer is option (c).
Solution 79

. F(z)-F(1 . A/9—xP—\/8
llmM — hmmi\[

z—1 z-1 z—1 z-1

— 15 (9-2?) v -8'/ 1—z?

o iz_r)rlz (9-22)-8 =

/2 g1/ 2
o (9-ah) P8 (a1
B lz.llqj (9—=2)-8 X T 2 2.2

Alternate method:

lim "0 _ (1)
rz—1 =

Hence, the correct answer is option (c).
Solution 80

&’z
dy?

_ d (dz — 4 (1 ; :

= W (dy) =& ( a ) <usmg quotient rule)
(A _de i i

o dy(dz) _ dy.dz‘( z) E o dzy (dy>3

- - - (@)3 T dz? \ de
e

(2)

Hence, the correct answer is option (c).
Solution 81

For any rational value of x, f(x) = xand g(x) =0so (f —g)(x) =x —-0=x
For any irrational value of x, f(x) = 0and g(x) = xso (f—g)(x) =0 — x = —x
Thus, the function is one-one and onto.
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Hence, the correct answer is option (d).
Solution 82

f(m) — 3sinz — 4sin® z = sin 3z
since sinx is increasing on — g <z< %

So, sin3x is increasing on — < 3x <

Difference = %— (%) = 2 _

Hence, the correct answer is option (a).
Solution 83

zdy = y(dz + ydy)
zdy = ydz + y>dy

_ 2 dy
T =YtV L

Integrating both sides,

-z
—ytec=

Given y(1) =1
So-l4+ec=1 =c=2

So, the equation is —y+2 = Y

when = = —3, —y—|—2:773

=y?-2y—3=0
= (y+1)(y—3) =0
Sy=-1,3

Hence, the correct answer is option (a).
Solution 84

—-1<sinx<1

That means the maximum value of sin2x is 1
So, maximum value of f(x) =4 X 1 +1=5
Hence, the correct answer is option (a).

Solution 85
f(iL‘) — fsinQ:vdm: f 1—c0s2xdw: z _ sin2z +e

2 2 4
Since the function is not periodic so the 15t statement is incorrect.
. . 2 .
sin (7 + ) = (—sinz)” =sin’z
so, the 2"d statement is correct.
Hence, the correct answer is option (d).

Solution 86
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d 2 d 4
y(d_y> = x(%) +1
dy

Highest order derivative is Iz

So, order is 1 and degree is 4
Hence, the correct answer is option (d).

Solution 87

y? — 2ay + 2% = a?

Differentiating w.r.t. x.
2y 24 4 22 =0
Solving for a,

oy
a_ydrw_pyﬂ _dy
T aw T p P= &

dx

Substituting a in the original equation,

2
y? — 2y (pypﬂf) 42— (py;rw)
2 (2py2+2wy) L= p2y2+aj2+2pwy
p*y? — 2p%y° — 2pzy + pPa® = p’y® + 2° + 2pay
p?x? — 2pzy — 2p°y? = 2% + 2pay
p? (:c2 - 2y2) —dpxy — 2> =0
Hence, the correct answer is option (a).

Solution 88

ydr — (m + 2y2>dy =4
dr _ z

Ty + 2y

dzx T

oy =W

d 1) _

Integrating both sides with respect to y,
% =2y+c

z =2y’ +cy

Hence, the correct answer is option (c).
Solution 89
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fl@+y) = f(z). f(y)
Taking * =1 andy = 0,

f(1+0) = f(1). £(0)

f(1) = £(1). f(0)
f(0) =1.
Now

h—0
= Jip /@O 1@)
h—0

= f(=z) f'(0)
=~ 1'(5) = £(5) £'(0)

Hence, the correct answer is option (a).
Solution 90

Given : f(:v) = f(a— CL‘) andg(m) +g(a— :B) =2
f(2) = f(a—=)
f(2)-9(z) = f(a—=).g()

= f(m)g(:z:) = f(a—:z:).{2—g(a—a: }

= f(m)g(a:) = 2f(a—m) —f(a—:c) g(a—a:)

= f(a:)g(m) —i—f(a—a:).g(a—m) P f(a—m)
:>f(x).g(m)+f(a—a:).g(a—:1:):2f(x) (1)
let I = fo () (a:)dx (11)

then by property of definte integral

I= fo (a—x) (a—m)dm ...(iii)
Adding (1i) and (111),

21 = foa [f(z).9(z) + f(a—x).g9(a — z)]dz
2l = 2f0af(:1c)d:1: [from (1)}
I= foa f(z)dz

Hence, the correct answer is option (b).
Solution 91
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ln(%)—aZO
:>1n<g—z>:a

d
- (1)<

integrating both sides with respect to x,
= y==xe"+c

Hence, the correct answer is option (a).

Solution 92
f(-27)=2(-2)+1=-3, f(—2") =—2-1=-3 and f(-1) =-2-1=-3
f(m) is continuous at z = —2

f(07) =—1and f(07) =2
. f(x) is discontinuous at = = 0.

Thus, f(w) is discontinuous at z =0 and continuous at every other point.

Hence, the correct answer is option (c).
Solution 93
By the property of limits,

g () 5(9)} - pme). ()
So, If ilir(ll f(a:) and glclir(llg<:1:> exist then ilirlll f(a:)g(m) also exists.

But the converse of the above property is not necessarily true always.

So, if lim f(m) g(m) exists then lim f(w) and liin g(m) may or may not exist.
r—a

T—a T—a

Hence, the correct answer is option (a).
Solution 94

1st choice,
f(—:c) —(—z)’—1=a2—1= f(a:), so it’s even
2nd choice,

f(-;p) - (—:c) A A <m+ g) - —f(:z:), so it’s odd

3rd choice,

f(—:v) =|—z| = |z| = f(:v), so it’s even

4th choice,

f(—m) = (—m)2(—m — 3) = —g? (m+3), neither equal to f(a:) nor equal to — f(w)
Hence, the correct answer is option (d).

Solution 95

let y = logy, <5:132 + 3) = log, <5x2 - 3) logpe

dy 10z
dz 5z2+3

.log;g e
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Hence, the correct answer is option (c).
Solution 96

Given: f (a) = Z:

1st statement: f (2a) = ;Zﬂ # f(a) +1

1
2nd statement: f (1) = i+1 = i: = —Zj =—f(a)

a

Hence, the correct answer is option (b).
Solution 97

The largest triangle that can be inscribed in a circle is an equilateral triangle.

Since the angle subtended by an arc at the centre is twice the angle subtended at the alternate
segment.

So, :BOC=2.BAC=60"=120"

Area of triangle BOC= %az sin 120°
3

ar(ABC’) =3 x ar(BOC) = 3T

Hence, the correct answer is option (c).

2 V3
2

1
2(1
2

Solution 98
(o) o2

9 ;1}2— —1 1
f(:c):l—ﬁ: 3’121:(3J 33(23:—’_)

In the interval (0, 1), f'(x) is negative that means the f(x) decreases in the given interval.
Hence, the correct answer is option (c).

Solution 99
f(:z:) =z", n#0
f (m) = nx" !

Here, n —1 € R
So, n can be any real number except zero.
Hence, the correct answer is option (d).

Solution 100
SO = [, — 22 de 4 [ B2 dg

T
let Inx =t :>%dx:dt
when z =e™ !, t = —1; when z =€°, t = 0; when z =¢?, t =2

S0 —tdt + [Pt

t? 0 t? 2
- -3, + [5],
1
= 54—2

5
2
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Hence, the correct answer is option (b).
Solution 101

New variance = k2 x old variance (k is a constant which is multiplied by each observation)
=New variance = 32 x 5 = 45,
Hence, the correct answer is option (d).

Solution 102

Sum of observations = number of observations x mean = 100 x 20 = 2000
Sum of incorrect observations = 21+21+18+20=80

After omitting the incorrect observations,

New sum of observations = 2000 - 80 = 1920

Number of observations = 100 - 4 = 96

New mean=_ b ofobsriatons — 120 — 20

Hence, the correct answer is option (b).

Solution 103

Total number of ways to make a committee of 2 persons out of 4 = 402 =6
Number of ways to choose only women = 200 X 202 =1

Thus, the probability of making a committee of only women = %

Hence, the correct answer is option (a).

Solution 104

Probability that no one can solve the question =
P(Z).P(B).P(C)=(1-3) (1-3)(-H =4x2x3=]

Probability that the question will be solved = 1 — L_3

4 4
Hence, the correct answer is option (c).
Solution 105

Let the number of boys to be x and number of girls to be y
Sx+y=150...(7)

Weight of all the students = Weight of all the boys + Weight of all the girls
=60 x 150 = 70z + 55y

= 1800 = 14z + 1ly... (i)

Solving (i) and (ii), we have x=50 and y=100
So, the number of boys = 50
Hence, the correct answer is option (a).

Solution 106

Since ACB,soANB=A

P(ANB) P(
P(4l8) = 55 = 5 = 5

(
P(ANB) (A

v,
b

)

=

Hence, the correct answer is option (b).
Solution 107

For the point to be closer to the center than to the boundary, it must lie in the circular region having

radius half of the radius of the original circle.

Probability = ——— =
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Hence, the correct answer is option (b).
Solution 108

Correlation coefficient of x and y =/bgy X by,
dy — 15z 4+ 410 = 0 =y = g 40

. 15
.byqj— 4

30z — 2 — 825 =0 = ¢ = 2y + 35

2
30

. - _ 15 2 _ 1
Correlation coeeificient = 4/ 2 X 30 = 3

Hence, the correct answer is option (b).

. b:ty —

Solution 109

Central angle for 40% candidates of second class = 14700 x 360° = 144°
Hence, the correct answer is option (c).

Solution 110

Range = Highest observation — lowest observation

So, range doesn't give any idea about the dispersion of the data as it depends on the two extreme
values(highest and lowest). Thus, both the statements are correct and 2nd is the correct explanation of
the 1st.

Hence, the correct answer is option (a).

Solution 111

Total number of aces = 4
Total number of cards = 52
total number of aces 4 1

So, the probability of getting an ace = otalhauaite: o ords — 52 — 13
Hence, the correct answer is option (a).

Solution 112

gxs.D. = M.D.

4 X S.D. =5 XM.D.
Hence, the correct answer is option (c).

Solution 113

Tabular and Graphical methods are used to represent a data.
Hence, the correct answer is option (b).

Solution 114

Abscissa of the point of intersection of 'more than ogive' and 'less than ogive' gives median of the data.
Hence, the correct answer is option (a).

Solution 115

Mutually exclusive events don't occur together so occurance of one prevents the occurance of other.
So, 1st statement is correct.
For two mutually exclusive events, P(ANB) =0

~.P(AUB) = P(4) + P(B)

So, 2nd statement is correct.
Hence, the correct answer is option (c).

Solution 116
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Correlation coefficient = 4/(regression coefficient of x on y) x (regression coefficient of y on x)

But both the regression coefficients are negative so, answer should be negative.
Therefore, correlation coefficient = %1

Hence, the correct answer is option (a).
Solution 117

Let the observations are x1, x2, X3, X4 and xs.
33 is median or middle observation so observations are x1, x3, 33, x4 and xsg

Entries 40 (incorrect) and 35 (correct) are both more than 33 so both are on the right side of 33
Thus, median remains same.

Sum of observations earlier = 32 x 5 = 160

Sum of observations now = 160 - 40 + 35 = 155

Since the sum decreases so the mean also decreases.

Thus, the median will remain same but mean will decrease.

Hence, the correct answer is option (b).
Solution 118

Total number of probable outcomes = 36

Let A be the event of getting the sum 8 or 9.

Favourable outcomes = {(2,6), (3, 5), (4, 4), (5, 3), (6, 2), (3, 6), (4, 5), (5, 4), (6, 3)}
n(A) =9

Therefore, the probability of getting the sum either 8 or 9 = P(A) =% = i
Probability of getting the sum neither 8 nor 9 =P (A) =1 — i = %
Hence, the correct answer is option C.

Solution 119

)
P(AUB) - P(A) + P(B) AWl 1

P(ZmE) - P(W) -l —

)
/N
b
(-
S
N—
I
—_
|
|~

I
|en

Hence, the correct answer is option (d).
Solution 120

Given: mean (Z ) = 12= np = 12 ...(i)
S.D.=2= ,/npg=2 = npg=4... (ii)

From (i) and (ii),q=%
Therefore, p=1-qg=1 — %: %
From(ii),nx%xgz 4 =n =18

Thus, number of trials is 18.
Hence, the correct answer is option (c).
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