COMEDK 2023 Morning Shift
Mathematics

Question 1

The value of _jogc »a. wher but s
Options: qlo®e - e TS eO,b,c> 0 ab,cz1

A.aB.bC.cD.0

Answer: D

Solution:
Let y=Clogba

logCy=logba
togy  doga
log=C logp | logab=lo+§fg

llI(J')gga =J[%ggeb logay = logbc
y=alogbc | lOgax:y a Y= x]
alogbc-clogba=alogbc-alogbc

Question 2

The slope of the tangent to the curve, y . :
Options: = X2 - Xya (1, g) IS



D.

O
N oW dW N wl

Answer: C

Solution:

Given curve, y=x2-xy.

On differentiating the equation, y

=x2-xy W.rt e we

get ey ay
ax 27 (XY
(1+x) Zi:ZX—y ) ji: EJ&
dy _ 2=y 5 3
(dx)@y2”  1+(1) ~ 2 4

Question 3

The value of |ime®=e> is equal to
X-=0 2x

Options:

A a
2

B.a=tv
2

Ce_ab
2

D.0

Answer: B
Solution:



eaxebx

g 2x
(ax)2  (ax)3
(1+ax+ + +...)
21 3!
bx)2  (bx)3
- (1+bx+ 2! + 3!)
:lIX—>o 2{a_gx o
[ (a-b)+ 21+31+...)]
X (b2x h3x2
l + 2'+3'+)|
=I'ix—>0 L 2X

[ia—b)+(0+0+...)+(O+O+...)]

>

Question 4
The points of intersection of circles

2 y2_ ,and
(x—.1)2+y2=9 are (a,xtb), then (X+1)gqual¥t6 4
Options: (a, b)

A. (1.25,3V4
)

B. (-1.25, 34 V7
)

C. (-1, 2)
D. (1, 3)

Answer: B

Solution:

Given, (x+1)2+y2=4 .. ()
and (x-1)2+y2=9 .. (i)

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



(x+1)2-(x-1)2=4-9
(x2+2x+1)-(x2-2x+1)=-5

dx=-5

x=-1.25
On putting, x=-1.25 into Eq. (i), we get

(-0.25)2+y2=4
y2=3.9375 y=+V3.9375

y=tv7 3

a=-1.75 and 3
b= 4\/7

(ab)= (-1.25, \f'()

Question 5

The approximate value of f N
Options: (5,001)W erer(=x3 -7x2 +10

A -39.995

B. -38.995

¢ -37.335

0. _40.995

Answer: A

Solution:

First, break the number 5.001 as =5 and Ax=0.001 44 yse the relation

AX)= AXxf
fc(glrw sfc?l e]rc(fx()xg :>)<(]3c EX7)x2 +10 f(x)=3x2-14x

Therefore,



f(x+Ax) = (x3 - 7x2 +10) + Ax (3x2 - 14x)
£(5.001) = (33 = 7(5)2 + 10) + (0.001)(3(5)2 - 14(5))

=(125-175+10) + (0.001)(75 - 70)
=-40 + (0.001)(5) = -40 + 0.005 = -39.995

Question 6

The circle,2 V2 +3x-y+2=0 cuts an intercept on , -axis of
length
Options:

A.3B.4C.2

D.1

Answer: D

Solution:

Given equation of circle is x2+y2 ~ +3x-y+2=0.

,we getg and ¢

On comparing this equation with x2 +y2+2gx+2fy+¢=0 _ g f=-1 5

Now, the length of intercept on -ﬁxis _oVg2-c¢

2 _
=2v(3) -2=2, ,-2=2"V1=202%1

Question 7

Let - . ()=a+(x-4)9, then minima of £ is

Options:
A.4



B.a
C.a-4

D. None of these

Answer: B
Solution:

£()=+(x-4)4/9
fl,(() =0+ 4§(X—4) -5/9
Clearly, at =4, (X is not defined

Hence, is the point of extremum.

X=4
)(4)= +&4—4)4/9=a

[ isa.
The minimum value of F(x)

Question 8
. —=Ir
« —T<X<
ffg= 2SN e
asinx+b Dex< 2
i .
[-m, i}
Options:
A O=1and b=1
B a=_1 andbz_1
C a=-1 andb=:L
D O=1andbz_1
Answer: D

Solution:

and it is continuous on



At,x g

LHL 2 _
lim), (@sinx+b)=a+b

RHL
= g{ig,}/gqosx)zo

Since f(x) is continuous at x=r/2

a+b=0 )
A, _ #
2
LHL , ,
= lim_,(gzs_lnx)=—2
RHL

= l)i(m_,%sjnx+b)=—a+b

Since, fx is continuous at

X=-1/2
a b .. (i)
and b=-1
On solving'EGs.4i) and (i), we geta =1
Question 9
Thevalueof .  *=2xt %is
J_mo 2 _4x+2
( x )
Options: 2
A. Eéf
ed
e
D. olo
Answer: B

Solution:



2x

Let L=lim x2
X2 hxts
)

X—00
(
x2_2,;|g
InL = ljm_ [2xln
im, | ( X2 _px+2 )]
InL = lim [2xIn(1+ 5
X7 Xe—4x+2 )]
—aea— 2 —2z— 3
ALa 2_4x2 2_4x2
InL =li)[‘]3°°[2XX24_}Z;2 . 2) +\ 3}

, 2x(2x=1)
InL= (155*90?_42”2 ) -0+0...
4x21-1+

ZN7

A ez, 3

—44—-0)
InL =
(1-0+0)
InL =4
| = ed

Question 10

s @2 5 and S' 5 y2

+ — - — = . - - - =
Are tio circlés the p%%t(fz (31) les ~* 4x-2y-16=0
Options: ’

A.inside S” only
B. inside S only

C.inside S and

S

D. outside S and N

Answer: A

Solution:

5(=2,-1)=(-2)2+(-1)2-2(-2)-4(-1) - 4

=4+1+4+4-4=9>0
(-2,-1) lies outside of S



g(=2,-1)=(-2)2+(-1)2-4(-2) - 2(-1) - 16

=4+1+8+2-16=-1<0
lies inside of §’
(-2,-1)
lies inside S” only.
Thus, (-2, -1)

Question 11

Anumbern ischosen at random from s={1,2,3,...,50}. Let
isasquare }, B={n s:nisaprime}and

A={n : S nNijsasquare}. Then, correct order of their probabilities
C={n : s n

IS

Options:

A o Kp(B)<p(C)
5 K p(B)>p(C)
¢ p(B)<p( A)<p(C)
O B p(c)>p(B)

Answer: B

Solution:



Given, 5={1,2,3...,50}

A+{n S:in+ 5{? >27}

_{n S:n2-27n+50>0}
={n S:(n-25)(n-2)>0}

={n S:n<2 or n>25}
=1{1, 26, 27, 28, ..., 50}

={}7(A)ST772$6prime 1
B12.3,57,11,13,17,19,23,

29,31, 37, 41, 43, 47}
=4B) 5:4 % a square 1={1,4,9,16,25,36,49}

C
n(C) =17
_ alA)y 26,
PA= " 5) = 50
_ nBy 45,
PB=" s = 50
Il (R A
AC)= n(s) 50
p(A)>p(B)>p(C)

Question 12

The feasible region for the inequations

+2y>4,2x+y<6,x,y20 is
X
Options:
A.






D.
> X
S
Y .
Answer: A
Solution:

The given inequations are x+2y>4,2x+y<6,x,y<0.
According to the inequtions x,y>0, the feasible region be the first quadrant (including positive X and positive

Y-axis). According to the inequation x+2)>4, the feasible region be the region above or on the line

+2y=4.
X



According to the inequation 2x+y<6, the feasible region be the region below or on the line

the common feasible region will be the required feasible region. 2x+y=6 ° Now,

Thus, option (a) is correct.

Question 13

The maximum value of y, subject to constraints

Z=10x+16
X 20, y20, x+ 12,2x+y<20

Options:
A. 144 B.

IS

192 C.
120 D.

240

Answer: B

Solution:

Given, constraints are x 20,y 20, x +y<12,2x+y<20

The feasible regionis ©ABC O



Z =10x + 16y
AL (0, 0), Z=10(0) + 16(0) = 0
AL A(10, 0), Z = 10(10) + 16(0) = 100
AL B8, 4)7 = 10(8) + 16(4) = 144

AL (0, 12), 7= 10(0) + 16(12) = 192
Hence, the maximum value of _ is 192.

Question 14

IfA 2 2 ,thenA-1equalsto

ER
Options:
A. 2 1
[-3/2 -1]
B.[2 -1]

-3/2 1



c.[-2 1]
3/2-1

D. -2 -1
[3/2 1]

Answer: B

Solution:

Given, A 2 121]
[3
2 2 =2X4—3X2=8—6=2

|Al=
Now, All£§,A12=—3,A21=—2 and A22=2
T
GdeZ [4 _3] =[ 4 -2
2 2 -3 ]
A-l 4 4 -2
= a9 g o)
2 -1
S [-3/2 1]
Question 15
If A is a matrix of order
tha
equal to 4 such
Options:
A.10
B. 100
C. 1000
D. 10000
Answer: C

Solution:



Given, A(adjA)=10I
We know that A(adjA)=|A|I
10I=|A|I

|A|=10
We know that |adjA|=|Aln-1 , where nis order of A

| adj Al = |A|4-1 =103 = 1000

Question 16

IfA k+1 2 lis asingular matrix, then possible values of k

are [ 4 k-1
Options:

A.
B.
C.
D.

Answer: C

Solution:

GivipA= [k +1 2 lisasingular matrix.
k-1
4

|A|=0

kK+1 2

4 k-1 0

(k+1)(k-1)-4x%2=0
k2-1-8=0
k2-9=0
k2=9
k=+3



Question 17

The angle between the vectors _
Options: a=1"+2]"+2K" and b=17+2]A-2K" 1S

A sin_1(1/9)
B. sin - (8/9)
C. cos_1(8/9)

D. cos_1(1/9)
Answer: D

Solution:

We have. @=1"+2]"+2K" and b=1"+2j~-2K"

Cleal’ly, |a| =V1+4+4=\/9=3

and 1y +4+44=v9=3
a- - b=|al|lb| cos?

44+2-2+2{-2)
cosf= 3x3
cos9=1+4=4 “
9 cos9=9
g=cos-U3,

Question 18

If the vectors a=2i"-3]7A+4K» ;b= +2]A K" and c = MP-Jr+2KN
are coplanar, then the value ofmis -

Options:

A =
8



w
o10d

C.

D.

wl\bb\ll]

Answer: B

Solution:
Since, vectors a, b and ¢ are coplanar

[abc]=0 a-(bxc)=0

r K
Now,
bxec= 1 2 -1
m -1 2
=iN4-D-r2+m)+KN(-1-2 m
=3iN-2+mlr-(A+2m)K»
and

a (bxc)=(ZiI"-317+4K™) - (3in-(2+  jr-(1+42 HKN)
=2(3)+3(2+m)-4(1+2) m
=6+6+3m-4-8 m=8-5 m
a-(bxc)=0
8-5m=0 m= 8

Question 19

The maximum value of Z subject to constraints

>0,y20,x+ys5and = 12x+ 13yis
X 3x+y<9

Options:
A. 63
B. 65

C. 60



D.117
Answer: B
Solution:

Given constraints are

x 20,y 20, x+y<5 and 3x+y<9 andz=12x+13y

The feasible regionis OABC O-

Y

Z=12x+ 13y

AL 000, 0), 2= 12(0) + 13(0) = 0

AL A@G, 0), Z2=12(3) +13(0) = 36

AL B(2,3), 7=12(2) + 13(3) = 63

AL 0, 5), Z=12(0) + 13(5) = 65

Here, maximum value of _ is 65.

Question 20

=] +10 K™ b=1A-{~ and e=5jr_jA+ K, then unit vector parallel
ie glb_b but in opjposite directionlis



Options:
AT (2ir-ir+2KN)

B. T(Zi/\_"/\_I_Zk"A)
2

C. %(Zi’\—]"\—2k“’\)
3
D. None of these

Answer: A
Solution;
Given. a=ZIN+]7 =K, b=1"-]" and ¢=5I"-j"+K"
a+b-c=(2+1-5JiM+(1-1+1)jA+(-1+40-1)K»
==2IN A= 2KN == (ZIN-]A+2KN)

Now, the unit vector in the direction of a+b-c be

-@’\-AI"+2!§’\)_ _ A A
varCnarzz © - B(ZIN-]A+2KN)

The required unit vector b%_l(Zi’\—“’\+2k"A)

Question 21

The place _oy+z=0 'S parallel to the line
Options:
A. Y& =3

Answer: A



Solution:

Consider the equation of line given in option (a). The DR's of this line or (4,5,6).

We know that if the line x—x@- _ »ve _ z—e IS parallel to the plane a2x+b2y+2 then

Ratis the hormal £ the plane dicutar tothetine, € 7747
ala2+blb2 clcx= O,t atisthenormaltot e plane s perpendicu ar to the line.

Here, the vector A 2fA kN is normal to the plane x

4(1)+5(-2)+6(1)=4-10+6=10-10=0
So, option (a) is correct.

2% z=0 and

Question 22

[ oo Is equal to
+

Options:

Answer: A

Solution:

Let I= oh—

| 204377
; t, we get
Onputting, 4 , , - dx= dt



=Lt 4 -1/2 t-3/
I= 1 “orgpp = LUt dt= 35
111/2  t-1/2
= - ]+ C
2[ 172 -1/2
-t oow H-_4:}+ C
2 Vit
= L+_L+ c= — +C
Vit V1+x

Question 23

X

[ _IQT—éxdxis equal to
J10

Options:

A. (log 4) sin-1 4x ¢
B. ;Ilsin—l (4)><+ C

C. GEasin-14x ~
D. 4 log 4 sin-1 4
Answer: C

Solution:

A x

Let

/ ax

g
= | 2dx
v 1-@"

t,weget |
4 logddx= dt

On putting, 4x=



4dx =

log4
1 dt
| =
logd] v1-2
_ —sin-1t+
logd
_ —f|-—sin—14x+C
logd

Question 24

772
|
-m/2
Options:

A.0

ginzxdxis equal to

B.m

C.m
2
D.m

4
Answer: C

Solution:

Let ¢()=sin2x

Now, £(-x) = sin2(-x) = (sin(-x))2
= (- sin x)2 = sin2 x = f(x)

So, f is an even function



2 2
K sin2x:2I K sin2xdx
[ -n/2 0

a af(x)dx, if f ;
[gf_a 00 dx=2] is even]
2 2
2I 2 k= _x- 2
0 [ lo
_ _st_-xn,LZ_)_(o_ —sm(—Q—xQ)—)
-8 o) 00 7
2
uestion 25
e lines x-1
o o YA =z=zand T ¥R
— 5 —
to Qach other, ther aequa?s to
Options:
A. _6
B.6
C. 22
3
D. - s
3
Answer: B
Solution;
Let Lix-1=y-4=2z=-2 ___
1 2 4 3
and Is Tx _ st—z =3=Oz
the line L can be written as x-1=y-2=2-3 ___
2 -1 5 -a
Now, the DR's of lines L 1 and L2 are (2,4,3) and

(-1, 5, —q) respectively.

Since, L 1 and L2 are perpendicular to each other.

3=z are perpendicular
a



2(-1)+4)(5) +3(-a)=0
-2+420-3a=0
-3a=-18 a=6

Question 26

If two lines Ll. X1 = et x5 ¥k z intersect

z=t and [ _ _
at a point, then'2k2is equalto * Co 2

Options:
A.9B.1

Answer: A

Solution:

Let x=1=y+1  __,
2 3 =4 =4
Now, any point Pthat lies on the lines Ll has the form A

(1+2A,-1+3,1M)

Now, on putting into the equation of lines , 2, we get

X=1+2A,y=-1+3%$ A and$z=1+42 L



=1+4A

-1+3A-k=2+8A
-5A=3+k

5 (- )32’3+k[ A=-3/2]

Question 27
A five-digits number is formed by using the digits 1,2,3,4,5 with no
repetition. The probability that the numbers 1 and 5 are always

together, is
Options:

>
anN

D.

)
rH oW aH

Answer: A

Solution:

The total number of possible five-digit numbers =5!
The total number of possible five-digit numbers in which 1 and 5 are always together |
=2x4°
Required probability =2x41=2x4!

5! 5x41=5



Question 28

If a number nis chosen at random from the set{11,12,13,......,30}.
Then, the probability that n is neither divisible by 3 nor divisible by 5,
IS

Options:

A T
20

B. -
20

C. mt
20

D. 43
20

Answer: C

Solution:

Here, number which are divisible by either 3 or 5 are 12,15,18, 20, 21, 24, 27, 30.

Total numbers =9

(number either divisible by 3 )
5 = 2

p (number neither divisible by 3 nor 5)
P (number either divisible by 3 or 5)

Question 29

Three vertices are chosen randomly from the nine vertices of a regular
9-sided polygon. The probability that they form the vertices of an

isosceles triangle, is
Options:



>
<N

C.

D.

S o NN 39U

Answer: B
Solution:
Number of triangles formed

=9C,
Number of isosceles triangles 9=t

= 9 X 2

=9x4=36
So, required probability

_ 36 —36— _ 36x3=x2x6t _ 3
= 9%c3 = T = 9x8xT7x6! = 7

Question 30

If A,B and C are mutually exclusive and exhaustive events of a
random experiment such that P(B)=3PA) and P(C + ,
then P(A C) equals to 2 ( )=2 P(B

Options:
A 1

B.
C.

D.

S R T

Answer: D
Solution:



Given, and

PQ= 3PB

are mutually exclusive and exhaustive events.

P(B= 2RA
ABand C

Since,

P(A+ P(B+ P(r=1

PO+ ZRA+ Zx SAA=1

3

PO 1+ i);l N

PA 4) =1 ﬁ) =

PO= 3x378= TIxT55=1
Also. ABand C are mutually exclusive.

PA B)= PB C)= PC A)=0
( (

NOW, b A )= PR+ P(E- P A Q)

- = = i
—13+§1_30 713 (

Question 31

Using mathematical induction, the numbers

1 o +1=3n2 +n+an,(n=0). Then,
aQ=1l,an —"

Options:
A-n3,n2, 1
B.n3_ n2, 4
C.n3_n2

D. n3, n2
Answer: B

Solution:

Given, ® =1’an+1=3n+2n+an
a=302+0)+ag_p10+1=1
2=31)2+Q)adl=3+1+1=5

From option (b),

an

re defined by
IS equal to



Let /_‘)@): n3_n2+1
p(0)=(0)-€0)2+1=1=a 0
p(1)=(1)-61)2+1=1-1+1=a 1
p(2)=(2)-82)2+1=8-4+1=5=a )

Question 32
If 49+16+k is divisible by 64 for

n n : , then the least negative
integral value of k is n N g

Options:
AL

B. ~2

c. 3

p. ~4
Answer: A
Solution:

Let 'Dn( )=49n+16n+k

Forn =1, we get

P(ZI.) =49(1) + 16(1) + k=65 +k

(1) is divisible by 64 , we take
As P

k=-1
P(1)=65-1=64 which is divisible by 64 .

Thus, the least negative integral value of kbe -1.

Question 33



3 g S divisible by

Options:
A. 64 B. 36 C. 49 D.

25
Answer: C

Solution:
Let P(n)=23n-7n-1

P(1)=23(1)-7(1)-1=8-8=0
P(2)=23(2)-7(2)-1=64-15=49

and are divisible by 49 .

P(1)" " P(2)

t, where tis an integer
Let p=2 % _14a9

Now,
p(#1)=23(k+1)-7(k+1)-1=23k 93-ThoT—1
_ g (23k-T7k-1) + 4%
= 8(49t) + 49k . -
=49(8t+k), where 8t+k is an integer
Thus, 23n T
_7n_1'S divisible by 49.
Question 34
The sum of n terms of the series, 2 10 = T+ 1S
3+ 9 + g
2
Options: 2
A 3n(2n+1)+1
) 2(3n)
g 3an+l)-1

23 n)



D'S_n;’l.
2

Answer: B

Solution;
Given series is

4 49 28
3+ 9 + 27+...

The sum of the given series upto n-terms
4 10 28t...upto-terms
+ + n
3 % 27

= 1H)+(1+)+(1+
=(+1+1%... upto n-terths )

(1— *2+g+... upton - terms)
+

4 )+..upton terms

3 3 3
4 1%
=n+ 3 1%, =n+ = 2(3n)

Question 35

Thevalueof + = —99- is equal to
21 + 31 +...+ 100!

Options:

A. 1oor=1
100!

B. toot+1
100!

C. 999t=1
999!

D. ¢99t+1
999!

Answer: A
Solution:



Given, + 2 -99-
+ o+

2! 3! 100!

+

_ 2—% N 33— N 41— . 66—
2! 3! 4! 100!
_ o FL =, F A
(1 2 2! o 99! 100)
_q_ i _ 001
100! 100!
Question 36

If the sum of 12th and 22nd terms of an AP is 100, then the sum of
the

first 33 terms of an AP is

Options:

A.1700B. 1650 C. 3300 D. 3500

Answer: B

Solution:

Here, T12=a+11d and T22=a+21d

Since, 100=T
12 + 722

100=a+11d+a+21d
a+16d=50... (i)
Now,

S33

323[2a+(33—1)d]

33m+16@=33x50[ﬁwnm&m
=1650

Thus, required sum be 1650 .



Question 37

The differential equation of all non-vertical lines in a plane is
Options:

Answer: A

Solution:

The general equation of all non-vertical lines in a plane is _where b %0.

ax+ by=1
On differentiating both sides w.r.t. x, we get

a+ bﬁ_ =0
d
Againdifferentiating w.r.t o e get

a2
X

d2y
dx2=0 [ b=0].

Question 38

The general solution of

Options: X

A. Zsin_1y= xV1- x?+sin Tx+C

B.cos -} =gos-1



C. sin 3 =156intx+ C

D. .- - —
Answer: A
Solution:

: 2
leen,(i—) =1—X2—y2+X2y2
d
X2
(d?; - A-y2)-x2(-y gy

<y - _
dx=V(1 x2) (1 -y2)

—¥— _ y1 - x2dx
Vi-y 2
On integrating both sides, we get

5 (1-y%

I \/1—2y
-1 = W- 2+ s)i(n—l—} o <
MY, X 2
2sin -1y=y<1— 2+gin-1x+C
Question 39

The solution of the differential equation

(dydx)tany=sin(x+y)+sin(x-y) is

Options:

A secx = —-2seg/+ C
B. secy = 2coy + C
C. secy = —2cox+ C

D. secx = —2coy+ C

Answer: C



Solution:
Given, differential equation is

ji{)tan 3gin(x+y)+sin(x-y)

(
( ji) tany=2sin( - 5 - )
-ey)s—y=2sinxcosy
( dx cosy
—SHY-

COS2ydy=2sinxdx

On integration both sides, we get

| staydy=[ 2sinxdx
cos2y

cos y)—-2+1

- =-2cosx+C
(-2+1)

* =-2cosx+C secy=-2cosx + C

Question 40

Find nC21’ if nClO _ nC12
Options:

A.1B. 21

C.22D.2

Answer: C

Solution:
We know that if n
_ nch then eltherX

Cx



Or X+y=n

Since, nC n
10=C12

10+12=n
NO\A},=I‘%2
21= 621
22— 221L  22%24L 25
© o (22-21)121! T 11220 Ax21!

Question 41

In atrial, the probability of success is twice the probability of failure.

In six trials, the probability of at most two failure will be
Options:

A. 6o
0
72
B. 800

729

C. 200
729

D. z9%
729

Answer: D

Solution:

Let the probability of failure and success be p 4 respectively
g :

Let X represents the number of failure

According to the question, g
= zp
and g
p+g=1 =2p
andg __.
o- 19 o
3

Now, required probability _ P(X < 2)



=P(X=0)+P(X=1)+P(X=2)

=6C @qu+Cﬁpq$5 6(‘2%?%
6 1 5

2 2 + 2

=(3) 60y S (g
4

= 729(64+192+24O)=

Question 42

If (ATB) _ B=2) then 3 isequalto

cosA = mcosB 2 o Atan( 2

Options:
A.m

m-1

B. m+1
m

C.m+t

m-1

D. None of these

Answer: C

Solution:
Given, cosA=mcosB co0sA
cosB =m

On applying componendo and dividendo rule, we get

eesA#eesB—:m%

cosA-cosB
) cosA _mel
2sinA D) sin(B?ﬁ) - m-1
Loi(i_"'i) _ m+1
tan(B?ﬁ\) m-1
. A+xB Jtan( B=A
co( 5 )=( m-1 an > )
1= m+1



Question 43

The expression ] "
.. otanA-  —ocotA- can
Options: o0+ 1 tanA Ca e written as

A. sin 2A + cos 2A
B. 2secAcosecA+ 2
C. tan 2A + cot 2A

D. sec 2A + cosec 2A

Answer: B
Solution:
Given, —2tand— 260ty
1-cotA
25TTA 2TUSA
= TOSA + STTTA

w1 T

_ (sipA —2sihA— o oA — 2eesA—
COSA ) X )A

B 2 [sind— oA
" sinA-cosA COSA 3 ]

2 [sind-cosA >

SinA-cosA SinACosA ]

2(sin A = cas A)(sin2 A + cos2 A + sin A cos A)

(sin A - cos A)(sin A cos A)
(3
=2 SiNACOSA +1)

=2(sec AcosecA+1)=2secAcosecA+2

Question 44

The general solution of . _
Options: 2cosdx+sin22x=08



A x = Fisin T (5)

D. et &0

1,71
X= 4 4 COS” (5)

Answer: B

Solution:

Given, 2cos4x+sin22x=0

l-cosdx—
2cos4x+ ( 5 )=0
3cosd4x+1=0
cosdx=-%

ﬂn4x:12V2%:

Ax=nm+(-1)nsin-1 +2V2 -;;
( -2)

o tBRin-1+2v2 —

4 : ()

Question 45

Ifzf(X2)+3f (;g) _ X221, x R-{0} ,thenf(X8)isequalto

Options:

A. ﬁ.fx@éix&{%)
B. elﬁrx@gﬂx%—fﬂ)
C. @.1)@»%218—3)

D. None of these

Answer: A



Solution:

Given, 2 _
f (X2>+3f (;15) =2 (i)

Replacing XPYL we get

of (33'();+3(2 P ):12§1 ..... (ii)

On multiplying Eq. (i) by 2, Eq. (ii) by 3 and then subtracting Eq. (i) from Eq. (i), we get

2 3 U—-1-2(x2
5 (X2 =3 0 D-202 -y,
x2y o 3 -2x2-1
5f (X2 =
Fx2) o 2G—-2x2-1)
T 5 X2

F2) = 55 3

(2x2 +3) (1 - x3

5x2
(1-x8) (2x8 + 3

PO - 5x8

Fx2)

Question 46

i ,d} and then

(A —=I:%)’}?<l?% BC) IS gq%alto C={pgqgd¢

Options:

A {(,@ 9, (a, d)}

B-1(a B, . d)}
¢ {(c 9,(d a)}
D-1(a 9, (@, o), 6 O

Answer: A

Solution:



. ={b,c,d} and C={a,d,c}
leen, A :{, ObC},B

A - §,,}-{,8dé={a}
B &, }bmd,ci={c,d}
(A -B( Blakx{c,di={(a,0),( a d}

Now,
and

Question 47

If n(A)=p and _ q, then the numbers of relations from the set
AtothesetBis n(g) =

Options:

A. 2p+qg

B. 2pqg

C.
p+q

D.
fele}

Answer: B
Solution:

Given; an

nA) = p"n@B) =g

n(AxB )= pg
The number of relations from a set A to a set B is same as the total number of subset of the set B.
A x
We know that if n(A)=k, then n(P(A))=2k
Now, the total number of subset of AxB be 2pg

Then number of relations from the set A to the set B is 2pqg.

Question 48

If , :\/3; [, then the argument szZez‘ is equal to

Options:



A.erm /3

B.m
3
C.m
D. afn/é

Answer: B
Solution:

Given, Z

V34
arg( 2 24) _

ze - -
—arg {(253P8] 12

=arg

- [(V3+i)e 2V3+)i

= tan-1

=arg[(1 + V30)]

%)—t
, )=tan

Question 49

Ifi
equal to
Options:
A.1

B.i

C.in

D.0

Answer: D
Solution:

. and

IS a positive integer, then ;7
n

sN+1

+ |/

sN+2

+ /

+ in+3IS



Given,[ _, . . . . cn
" n+in+l + in+2 + in+3 = ifA+i+i2+i3 )

€rr i+ (-1) + (i2)))
=in(1+i+ (1) + (-2)i)
=inf[A+)-@A+)]=in(0)=0

(?uestion 50
I

(32+ \/7'3_2)50 = 325(x +; ), WhereX andyare real, then the

o X Fjy
ordered pair (2%:2y) is

Options:

A e 0)
B (0. 6)

C. (0, -g)
. (1, v3)

Answer: D

Solution:



50
Wehave, 3 . = ¥3  =325(x+iy)
(2 2)
_ - 50
(V3)50V —3 1+ =325(x+iy)
(2 )
50
32p_; (¥ =325(x+y)
2 2 )]
(-0)50w50=x+ iy
(i412) - i2 - (w3)16 - w2=x+iy
D12-(-1)- @16 (_E_ By
2 2

T + V3 X+
l =
o T T

1+iV3=2x+i(2y)
(2x,2y)=(1,V3)

Question 51

There are 10 points in a plane out of which 4 points are collinear. How
many straight lines can be drawn by joining any two of them?

Options:
A.39B.40C.45D. 21
Answer: B
Solution:

From 10 given points, 10C gyraisht lines can be drawn.

But 4 points are collinear, using 4 points, 4C
2 straight lines can be drawn.

From 4 col linear points, 1 straight line can be drawn. So, total number of straight lines ~ _ 00, - 4co 41



JRET- T
= gi21” 21217
—45-6+1=40

Question 52

The total number of numbers greater than 1000 but less than
4000 that can be formed using 0, 2, 3, 4 (using repetition allowed)

are
Options:

A.125B.105C.128D. 625

Answer: C
Solution:

Since, numbers should be greater than 1000 but less than 4000.
The first digit: must be either 2 or 3.
It is clear that required numbers must be 4 digit numbers.

Now, there are four choices or each unit, ten and hundred place digit.

©.2,3,4)
Thus, total number =2C 1xA4dxdx4
:2)(4)(4)(4:128

Question 53

A polygon of n sides has 105 diagonals, then n is equal to
Options:
A. 20



B.21C.15

D.-14
Answer: C

Solution:

The total number of lines joining any two points of the polygon is given by n

C2

So, nC
2 =105

AtasD-
2 =105

n2_p =210

n2_np-210 =0
N2_15n+414n-210 =0
n(n - 15) + 14(n-15) =0

(n = 18165 H#ha %

either
"L15 or -14
n

Number of sides cannot be negative

Question 54

Let the equation of pair of lines y=m 1xand y=m2x can be written
as (y-m 1x)(y—-m2x)=0. Then, the equation of the pair of the
angle bisector of the line 3y2-5xy-2x2=0is

Options:
A.X2+5xy—y2:0
B. , 2 -5xy+y2=0
C. 2-xy+y2=0
D. X2 +Xy—y2:0



Answer: D
Solution:

. . . . . . X2_ 2
Equation of angles of bisector of pair of straight line, aX2, 2 bxys byds *=¥= _ *

a

For, 3)/2—5 Xy - 2)(2 -0

a=3,b=-2, h=-5
So, equation of angle bisector is

3-(-2) -5
V2 e yooyos Xy =0
5 -5

Question 55

The distance of the point (3,4) from the line

measured along the line parallel to y 3x+2y+7=0
-2x +7=01sequalto

Options:

A 24v5

Answer: A
Solution:



Q / Ix+2y+7=0

y -2y +7=0
P(3, 4)
The slope of the line, -2

Y  X+7=0

Slopey= 2% 7
Slope(orln):2
Equation of lﬁé}: mPo=2

_4)=2(
v =2-228)

y X .

and 3x +247=0 - (i)

On putting, the value of yin Eq. (i), we get

3x+2(2 x -2)+7=0
3

7
Then,y:zx—3( —,7) _o= _%6

So, coordinates of -3
ra Q= (372§

Tx=-3 Xx=-

)

Thus, distance

Question 56

The slope of lines which makes an angle
Yy o with the line

60
-3 ¥18=0
Options:

A. 3v3=3 =

1+3v 3, 3-3
1+3V
3



B. 3-v3=, 3+v3
1+3v3 1-3V3

C. —3= 3=
1+v3 2-V3

D. +81V3+43

Answer: B

Solution:
Slope of the line,

Y-pX318F8  slope (m

and angle (6)=600 1)=3
so, tan60o=
-A—m2-
3 1+mim2
V 3= 3—A»-
1+3m 2
%ﬂﬂ? =1V 3
Either, 3-m2=V3 or3-m2=-V -
1+3m?2 1+3m2 3

3-m2=v3+3V3m2
3-m 2=-V3-3V3m2
m2(1 +3V3)=3-V3

m2(1 -3v3)=3+V3

= 3—v30r M= 3+v3—
ch m3 1-3v3

or

or
+3V3 -
— 33
m2= ,
1+3v31-3V3

Question 57

3 and 5 are intercepts of a line

, then the distance ofL from
(3,7) is

L =0 =0

Options:

A'\/31



B. V34

C. —r
V34

D. v32
31

Answer: C
Solution:
If 3 and 5 are intercepts of a line

| = 0,then

x-intercept
=a=3

y-intercept
=b=5

Equation of line is
T+ B=1 Bx+3y-15=0
Required distance

53315 —24=
= v 52+32 = v34

Question 58

The total number of terms in the expansion of 601S

(x +y) P +x-y)
Options:

A. 60 B. 61

C.30D.31

Answer: D
Solution:



(x+y)60= |
(x - y)60 = ©0c0X6 _ ¢ 3%, 4 0 0 ()

60-0X0 |, 60C1X59y+ . 60C6(%/ (D)
1
By adding Eq. (i) and Eq. (ii)
(x+) Y60 , (X=-y 60
=2(*%c0xX*00c X%+ .+ *%co0fd
2
0 aaff 0
Hence, the expansion of (x+y)60+(x—y)60 has 31 terms.

Question 59

The coefficient of : :
Options. 29 in the expansion of (1_3)(+3X2 ) X3)15i5

A. 45C29

B. 45C28

C. 45C16

D. 45C30

Answer: C

Solution:

(1-3x+3x2_ ) 15 _ [(1-03 15
= (1 - x)45

So, T B

For coefficient of x29, put r=29
Then, T
30=29(1) ® % =x) 2L 29k ¥
Hence, coefficient of x29=-45C 29 and - _
45G5=-45 16

Question 60



In the expansion of (1+3x+3x2

greatest binomial coefficient, is
Options:

A. (3n) th term

B. (3n + 1) th term

C. (3n - 1) th term

D. th term

(3n+2)

Answer: B

Solution:

Middle term has greatest binomial coefficient. In the expansion of (

= (@37 = @+ 6n

niseven
6

So, middle term of 1+x6 - T(T+1)

= T@n+1) = (3n+ 1) th term.

N X3) 27 the term which has

1+3x+3x2 X3)2n



