Mathematics

Single correct answer type:

2(cos 75%+isin75°) .

1. The value of —
0.2(cos 30°+isin309)

(A) 51 +10)
(B) Z1+D
©) ZA-D
(D) 51 -0
(B) 51 +D

Solution: (B)
2(cos 75° +isin75%)  2- el75°
0.2(cos 30° isin30°) 0.2 - i30°
(~ cos@ + isin = %)
=10 - ei75° . e—i300
=10 ei*°
= 10(cos 45° + isin 45°)
(e'® = cos 6 + isin 6)

10( e )
= —+ | —

V2 2

_ 10

=51+

2. If the conjugate of a complex number z is i then z is
A =

B) 7
©
©) 7

E);

Solution: (D)

1 i+1
- X
i—1 i+1

7 =



= Z=51s
z=—=X%x(+1)

_ 1 1410
:>Z=—§(1 l)X(1+i)
__1(1+1)__ 1
20 +) A+

1\25\°.
3. The value of (i18 + (7) ) is equal to

1+

(A) =~
(B) 2 + 2
©) =
(D)W2 —V2i
(E) 2 —2i

Solution: (E)

18 1253_ 4N\4 | ;2 161
{l +(3) } —{0) i+ () ‘}
=[1{—n+1%r

[

1 3 1
23—14-—_(1——_)
l l l

=i—1—-3i+3

=2—-2i

4. The modulus ofl—ﬂ:—l—_l:is
1-i 1+1

(A) 2

(B) V2

(C) 4

(D) 8

(E) 10

Solution: (A)

1+i 1-i (A+)*-(01-10)7

1—i 1+4i 12 — 2

_1+i2+2i—1—i2+2i_4i

B 2 2

=2i=0+2i



Modulus of 2% — 1=f — |0 + 2i]
1-1 1+1

=024+22=+4=2

2%
5.1f z=e"3, then (z192 + z19%)3 is equal to
(A) —2
(B) -1
(C) —i
(D) —2i
(SAY

Solution: (B)
i4m
zZ=e 3

_( 47T+__4-T[)
zZ= cos3 lsm3

(2192 +Z194)3 — [(w2)192 + (w2)194]3
— [w384- + (1)388]3

— [(w3)128 L ((1)3)129 . w]3

=1+ w)3

=14+ w?+3w?+ 3w
=1+1+3(w+ w?
=14+14+3(-1)

=14+1-3

= -

6. If a and b are real numbers and (a + ib)'! = 1 + 3i, then (b + ia)*! is equal to
(A)i+3

(B) 1+ 3i

(C)1—3i

(D) 0

(E)—i—3

Solution: (E)

Given, (a +ib)** =1 + 3i

So, (a—ib)1t =1-3i ...(>0)
b 11

Then, (b +ia)"* = () {2 + o}

= (D)1 {-bi + a}t?

= —i(a —ib)**

From Equation (i), we get

= —i(1—3i)

= —i+ 3i?



= —i—-3

7. fa # B,a? =5a—3,B8? = 58 — 3, then the equation having % and g as its roots is

A)3x?>—19x—-3=0
(A)
(B)3x2+19x—-3=0
(C)x*+19x+3=0
D)3x2—19x—19=0
(

E)3x2—19x+3 =0
(

Solution: (E)
Given, a2 =5a¢ —3and f? =58 — 3
a’?—5a+3=0

5+ 25 — 12
MY "
_5+V13
2
Similarly, g = £

a#*p

5++/13 5-+13

fa=——o—p =

Now, addition of roots

@« B _5+V13 5-VI3 19

— == + =
B a 5-+13 5++13 3
Multiplication of roots % : g =1
19
x?% — (?)x +1=0

= 3x2-19%+3=0

8. The focus of the parabola y? —4y —x +3 =0 s
® (.2)

3
© (23

-3

(D) (T‘Z)

-3
(E) (2, T)
Solution: (D)
y2—4y—x+3=0
(y—2)2—4-x+3=0
y—-2)2-x-1=0
y-22=x+1



LetY? =X ...(0)

Here,Y =(y—2),X=(x+1)
Vertices (X =0,Y =0) =(2,—-1)
Equation (i) comparing on y? = 4ax
4a=1

1
= a=-

~ Focus = G -1, 2) = (—%,2)

9.1f f: R - (0,) is an increasing function and if limx_,zmg% =1, then limxﬂOlg%
is equal to
2
(A) 3
3
(B)3
(C) 2
(D) 3
B)1
Solution: (E)
Given f: R — (0, ) is an increasing function.
- f(8%)
And limy 5018 f(_;; =

So, limy_,591g f (3x) =lim,_5018 f(x)
= f(x) = constant.

Therefore, lim,_, ;5 22 =

fo

x*f()-f(x) is

10. If f is differentiable at x = 1, then lim,_,; ———

(A) =f'(1)

(B) f(1) - f'(1)
(©) 2f(1) - f'(1)
(D) 2f(1) + f'(1)
(E) fF(D + (1)

Solution: (C)

X2 f() - f(x)
lim

x—1 x—1

By L’ Hospital's Rule,

lim 2D /) _ 2f(1) — f'(1)

x-1 1-0

11. Eccentricity of the ellipse
4x*+y2—8x+4y—-8=0is

O



® %
© %
R
E)2

Solution: (A)

Equation 4x? + y? — 8x + 4y — 8 = 0 is an ellipse.
>4x-1)2+(y+2?-8-8=0
=4(x—-1)*+(y+2)?*=16

_1)\2 2
=M+M=1,whereb>a
4 16

- 0 az
- Eccentricity (e) = / 1-3

_ | 4 12 3
N 16 (16 2

12. The focus of the parabola (y + 1)? = —8(x + 2) is
(C) (1,4)

(D) 41

(B) (-14)

Solution: (A)

Given, (y + 1) = —-8(x + 2)

Y? =-8X

Here,Y =y +1,X = (x + 2)

Vertices (X =0,Y =0) =(-2,—-1)
Comparing Equation (i) from y? = 4ax

4a = -8
a=-2
Focus = (—=2-2,-1)

13. Which of the following is the equation of a hyperbola?
(A)x?2—4x+ 16y +17 =0

(B) 4x% + 4y? —16x+ 4y —60 =0
(C)x2+2y?+4x+2y—27=0

(D) x2—y2+3x—2y—43=0

(E)x*+4x+6y—2=0

Solution: (D)



x2—y2+3x—-2y—43=0
2

3 5
= - - 1)2———43 =
(x+2) G+1?-2-43=0

=<x+§>2—(y+1)2=1£

22 4
3
_(t3) x|
ST Im
4 4

It is hyperbola equation.

14. Let f(x) = px? + gx + r, where p, q,r are constants and p # 0. If f(5) = —3f(2) and
f(—4) = 0, then the other root of f is

(A)3

(B) =7

(C) -2

(D) 2

(E)6

Solution: (A)

fx)=px®+qx+r

f(=4)=0

=>16p—4q+r=0 ... (i)
Onerootis x = —4

and f(5) = =3f(2)
25p+5q+r=-34p+2q+7)
=>37p+11g+4r=0 ... (i)
Equation (ii) - Equation (i), we get
= —27p+27q =0

= pP=q

Then, equation is px? + gx +r =0
Roots = —4, «

Sum of roots = —4x + a = —s =-1

So, another root a = 3.

15. Let f : - satisfy f(x) f(y) = f(xy) for all real numbers x and y. If f(2) =4, then
1

r(3)=

(A)0

(B);

©);

(D) 1

(E) 2

Solution: (B)

Given -



fQfG)=fly) ...(0)
Ontaking x=1y=1
fOfM=fA-D=fD?*=fD)=fD=1

Now, x = 2,y = % then from equation (i)

@1 (3)=r(-)

>4 f(3)=f) [+ f(2) =4
= 1(3) =370

On putting the value of (1),

ke

16. Sum of last 30 coefficents in the binomial expansion of (1 + x)>° is
(A) 229

(B) 259

(C) 258

(D) 259 _ 229

(E) 260

Solution: (C)

We have, (1 + x)°°

Sum of last 30 coefficient of the binomial expansion

= 59C30 + 59C31 + ...+ 59C59

We know that,

5960 + 59C1 + 59C2 + oot 59659 — 259

= (°°%Co + >°Cs9) + (*Cy + *Csg) + -+ + (P09 + *C5) = 2°°

= 2(%%Cs9 4+ %%Csg + -+ + 5963;3"‘ 39C30) = 2% [+ "Cp = "Cpy]

2
= 59C30 + 59C31 oI =+ 59C39 + T = 258

= Sum of last 30 coefficient of the binomial expansion (1 + x)°° is 2°8,

17.(V3+v2) - (V3-2)" =
(A) 20v6
(B) 30vV6
(C) 5v10
(D) 40v/6
(E) 10v6

Solution: (D)

Take,

(a+b)* = *Cya* + *Cia®b + *C,a?b? + *Czab® + *C,b*

= *Cya* + *Cia®b + *C,a?b? + *Ciab® + *Cob* (v "C, = "Cph_,)



4 x3
=1xa*+4a’bh + a’b? + 4ab® + 1 x b*

= (a+b)*=a*+ 4a3b + 6a%b? + 4ab® + b* ..... (i)

Similarly, (a — b)* = a* — 4a3b + 6a?b? — 4ab® +b* ... (i)
On subtracting Equation (ii) from Equation (i), we get
(a+b)*—(a—b)* =8a®b + 8ab® = 8ab(a? + b?)

Now, putting a =+/3 and b = /2

(V3+v2) - (V3-+2)" = 8V3VZ[(V3)" + (+v2)']

=8vV6(3+2) =8V6 x5 =40V6

18. Three players A,B and C play a game. The probability that A, B and C will finish the
game are respectively %% and i. The probability that the game is finished is.

(A) <
(B) 1
©);
(D)=
(E);

Solution: (D)
We have, P(4) =2, P(B) = zand P(C) =;
-~ Required probability
=1-P(A) P(B)P(C)
3

1 2
=1—=X=X-—

2 3 4
_q 1 3
4 4
19.1fz, =2 —iand z, = 1 + i, then |22 ig

Z1—Zp+1
(A) 2
(B) 2v/2
€3
(D) V3
B)1
Solution: (B)
Given,z; =2—iandz, =1+
Then, zl+zz+1'| _ |2—1'+1+1'+1.|
Z1—Zy+1 2—i—1-i+i
4 1+

EHRCED



3 ‘4(1 + i)

2
= |2 + 2i|
=4(2)% + (2)?
=+/8 =22
20. If f(x) = /xx;;:fx, then lim,_,., f (x) is equal to
(A)1
(B) 2
1

(©) 3
(D)o
(E) o
Solution: (A)

. _ x—sinx
Given, f(x) "~ Al x+cos2x
Now, lim,_,e f(x) =lim,_ xx+_csoi:2xx

1-0 sin x cos? x
- 0, —0asx » o
X X

21. The value of sin?n is
V3
(A)
1
(B)\/—E
-3
© =
-1
(D)ﬁ
1
B3
Solution: (A)
in 2 = sin (107 + 2)
Sin 3 T = SIn T 3
T 3

=51n§=7



22. The sum of odd integers from 1 to 2001 is
(A) (1121)2
(B) (1101)2
(C) (1001)2
(D) (1021)2
(E) (1011)2

Solution: (C)
1+3+5+--+2001
Sum of odd integers = n? = (1001)?

sin? x cos?x
23. Ify = o T T then y'(x) is equal to

(A) 2 cos?x
(B) 2 cos® x
(C) —cos 2x
(D) cos 2x
(E) 3cosx

Solution: (C)
sin? x cos? x
+
1+ cotx 1 4+ tanx
sind x cos3 x

y:

sinx + cosx sinx 4+ cosx
sin® x + cos3x
(sinx + cosx)

= sin® x + cos? x — sinx cos x

sin 2x
:y(x) =1- >

CoS 2x
=y’ () =0-——"2
= y'(x) = — cos 2x

24. The foci of the hyperbola 16x? — 9y? — 64x + 18y — 90 = 0 are
24 + SJF

() (2222 1)
21+ 5«/?

(B) (2251

)
(C)( 24+5\/E)
(D)( 21+5\/F)

E) (21 + SW 1)

Solution: (A)
16x2 —9y? —64x+ 18y —90 =0
=16(x% —4x) —9(y%? —2y) =90



=16(x—2)?-9(y—-1)2=90+16x4—-9x 1
=16(x —2)? —9(y — 1)? = 145

_ (x=2)2  -1)* _ :

= T 145 ~— T 145 — T (l)

16 9 ) )
We know that, = -2 =1 .... (ii)
a2

b2
Foci = (ae, 0)
On comparing Equations (i) and (ii), we get

R P T
€= 2 9 3

X=ae>x-2

145 5
- 16 3
_ ,5VI%5

- 12

x=2+

. 24 + 5145

B 12
y=0=>y—-1=0=>y=1
24 + 51/145

( 1 ’1)

=X

Hence,

25. If the sum of the coefficients in the expansions of (a?x? — 2ax + 1)°! is zero, then a
is equal to

(A)O

B)1

€ -1

(D) -2

(E) 2

Solution: (B)

(a®>x? — 2ax + 1)

For sum of coefficients put x = 1
(a®?=2a+1)°1=0

= {(a-D*Pt=0

= a=1

26. The mean deviation of the data 2,9, 9, 3, 6,9, 4 from the mean is
(A) 2.23
(B) 3.23
(C) 2.57
(D) 3.57
(E) 1.03



Solution: (C)
Mean of the given data is
2+9+9+3+6+9+4 42

X = 7 _7:

The deviations of the respective observations from the mean &, i.e. x; — x are
2-69-69—-6,3—6,6—-69—-6,4—6

= —4,3,3,-3,0,3,—-2

The absolute values of the deviations, i.e. |x; — x| are 4, 3,3, 3,0, 3,2

The required mean deviation about the mean is

Lioqlx — x|

MD(%) =
443434340+ 3+2
B 7

—18—257
=—=2

27. The mean and variance of a binomial distribution are 8 and 4 respectively. What is
X =1)?

(A) %

B) o
€)%
(D)5
(E)

Solution: (B)

Let n and p be the parameters of the binomial distribution.
Mean = 8 and variance = 4

=>np =8 and npqg = 4

=>g=>=pandn=16

~ Required probability = P(X = 1)

1 15 16
= ra(z) (3 =16%(3
2 2 2
24 1
=216~ 212
28. The number of diagonals of a polygon with 15 sides is
(A) 90
(B) 45
(C) 60
(D) 70

(E) 10



Solution: (A)
The number of diagonals of a polygon with 15 sides is
= "C,—n=1¢,-15
15 x 14
=————15

2
=105-15=90

29. In a class, 40% of students study Maths and Science and 60% of students study
Maths. What is the probability of a students studying Science given the student is
already studying Maths?
(A) 5
(B) <
(€)=
1
(D) ¢
1
B);

Solution: (C)
40

Probability of Maths and Science students = Y %

Probability of maths students = % = g

P(SNM) _
p(M)

P(Science/Maths) =

2
3

STV SN

30. The eccentricity of the conic x? + 2y? —2x +3y +2=10is
(A) 0

® %
©);
(D) V2
(E) 1

Solution: (B)

x2+2y2—-2x+3y+2=0
—(x—1)2—1+2( 2+§ +i—i>+2—0
- %Y i 6
= ( 1)2+2< +3)2 2 t1=0

1
8




@ infn

. b2 L
Ellipse :e = 1—§= 1-
_ |8 _ |, 1_1
€= 16 2= 02

31. If the mean of a set of observations x, x,,

8,x3+12,..x10+401is
(A) 34
(B) 32
(C) 42
(D) 38
(E) 40

Solution: (C)

Mean of a set of observations

X1, X2, en v, X190 = 20

Then, according to question,
x1+4+x,+8+x3+12+ -+ x19 +40

10
_x1+x2+---+x10+4(1+2+---+10)
N 10 10
_20+4><55_20+220

- 10 10

=20+ 22 = 42

..X10 IS 20, then the mean of x; + 4,x, +

32. A letter is taken at random from the word “STATISTICS” and another letter is taken
at random from the word “ASSISTANT”. The probability that they are same letters is

(A)
(B) 5

19
©) 5,
(D)=
€)=

Solution: (C) Probability of take a random from the word STATISTICS

— 10(;'1

Probability of take a random from the word ASSISTANT

= °C,

The probability is that they are same letters T, A,1,S
30 x 0+ M0 x 20+ 20 x M0+ 20 x PG

1OClx 9C1
_9+242+6 19
B 90 90



33. If sina and cos a are the roots of the equation ax? + bx + ¢ = 0, then
(A) a® — b? + 2ac =0

(B) (a —¢)? = b? + ¢?

(C)a?+b?>—2ac=0

(D) a® + b?> +2ac =0

(E)a+b+c=0

Solution: (A)
ax’*+bx+c=0
Roots are cos o and sin «

cosa-sina =§ ()
and cosa +sina = —Z ..... (i)
2
= (cosa +sina)? = —
a
Using Equation (i), we get

(1+29)=2

aZ
= a’?—b*+2ac=0

34. If the sides of triangle are 4,5 and 6¢m. Then the area (in sq cm) of triangle is
(A) 5
(B) V7
4
© =
(D) =V7
(E) =7

Solution: (E)
Given, triangle of sides = a,b,c = 4,5,6 cm
_a+ b+ c

2
~4+5+6 15
B 2 2
Then, area of triangle

=SS -a) (S =bh)(S —0)
< BE-IE-9E -9
- F OG-




35. In a group of 6 boys and 4 girls, a team consisting of four children is formed such
that the team has atleast one boy. The number of ways of forming a team like this is

(A) 159

(B) 209

(C) 200

(D) 240

(E) 212

Solution: (B)

10\
6 Boys 4 Girls
The team has atleast one boy
= Total case — No anyone boy
_ 10 6
=10¢, — ¢,
_10x9x8x7
 4x3x2

—1=210-1=209

36. A password is set with 3 distinct letters from the word LOGARITHMS. How many
such passwords can be formed?

(A) 90

(B) 720

(C) 80

(D) 72

(E) 120

Solution: (B)

LOGARITHMS letters are 10.

A password is set with 3 distinct letters °C; x 3!
10 x9 x 8

X3x2=720
3X?2

37. If 597 is divided by 52, the remainder obtained is
(A) 3
(B)5
(C) 4
(D)o
B)1

Solution: (B) We know that, 5* = 625 =3 x 48 + 1

= 5% = 131 + 1, where 1 is a positive integer.

= (542 = (132 + D

= 2%C,(13)%* + 24, (131)23 + 24 C,(132) 22 + -+ + 2*C3(131) + 2*Cyy (by binomial
theorem)

= 5% = 13[**(,13232%* + 2(;13%32%2 4 - 4+ #4Cp00] + 1



= (a multiple of 13) + 1

On multiplying both sides by 5, we get
597 = 596.5 = 5 (amultiple of 13) + 5
Hence, the required remainder is 5.

38. A quadratic equation ax? + bx + ¢ = 0, with distinct coefficients is formed. It a, b, c
are chosen from the numbers 2, 3,5, then the probability that the equation has real roots
is

1
(A)g
(B)g1
(C)g
(D)g
()3
Solution: (A)
Total number of ways of assigning values 2,3,5to a,b,c,=3! =6
Now, for quadratic equation ax? + bx + ¢ = 0 to have real roots b? — 4ac = 0. This is
possible only whena =2,b =5,c=30ora=3,b=5,c=2
= Required probability = % =

3x342x%2-7x49

o, Isequalto

39. im0
(A=

(B);
€)=
(D)=

(E)2
Solution: (D)

o 3x3 4+ 2x2 —7x + 9
lim

X—>00 4x3 + 9x — 2

2 7 9
3 L2 = -
x[3+x x2+x3

= lim
So0 9 2

x 3 =z _ £

x [4+x2 x3]

On putting x — o, we get
_[3+0-0+0] 3

[4+0—0] 4

40. The minimum value of f(x) = max{x,1+ x,2 — x} is
(A) 5



(B)>
(€)1
(D) 0
(E) 2

Solution: (B)

we have,

f(x) =max{x,1+x,2 —x}
The graph of f(x) is

Clearly from graph minimum value of f(x) at point A (%%)

~ Minimum value of f(x) is %

41. The equations of the asymptotes of the hyperbola xy + 3y — 2y — 10 = 0 are
A)x=-2,y=-3
B)x=2,y=-3

C)x=2y=3
D)x=4y=3
(E)x=3,y=4
Solution: (B)

We have equation of hyperbola is
xy+3x—2y—-10=0
xy+3x—-2y—6=4

x—2)(y+3)=4

We know that asymptote of hyperbola
xy=cisx=0andy =0.

~ Asymptote of hyperbola
x—2)(y+3)=4isx—2=0,y+3=0
= x=2,y=-3

42.1If f(x) = x° + 6%, then f'(x) is equal to
(A) 12x

B)x+ 4

(C) 6x° + 6% log(6)

(D) 6x° + x6*71



(E) x°

Solution: (C)
f(x) =x°+ 6%
f'(x) = 6x° + 6% log(6) [ %(x") = nx”‘l]

d
v (@) = a*log(@)|

43. The standard deviation of the data 6,5,9,13,12,8,10 is
V52

(A) =

(B) =
V53

©) =

(D)2
(E) 6

Solution: (A)
Given data 6,5,9,13,12,8,10 Mean of the given data (x)
_6+5+9+13+12+8+10

7

_63_,
===

The deviation of the respective data from the mean i.e. (x; — x) are
6-95-99-913-9,12-9,8—9,10-9

(x; —x) =-3,-4,0,4,3,—-1,1

(x; —%)? =9,16,0,16,9,1,1

7
Z(xi—f)2=9+16+0+16+9+1+1
i=i
=52
- Standard deviation (o)




Solution: (A)
2 MX

~ 1—cosmx 2sin >

lim ——— = lim X

x>0 1 —cosnx x-0| 2gin2 =
sin®

. mx
0 SIn== | m?x? 1 4
= mx 4 . NXA\2

> {sm—2 }
m? m?

=—X1=—
n2 n?

45. lim,_,
(A) 0

(B) -1
©)5

(D) 1
(€)=

(Vitzx)-1
X

Solution: (D)
Y V1 + 2x — 1
1m

x—0 X
Using L'Hospital’s Rule,

lim 2v1 + 2x
x—0 1
li !
= 1M —-
=041 + 2x
Using limit, we get

1
=—0=1

V1+2(00)

46. Let f and g be differentiable functions such that f(3) =5,9(3)=7f'(3) =
13,9'(3) =6,f'(7) =2 and ¢g'(7) = 0. If h(x) = (fog)(x), then h'(3) =

(A) 14

(B) 12

(C) 16

(D)0

(E) 10

Solution: (B)
h(x) = f(g(0)



R =f"(g(x) g'(x)
K3)=f"(g(3) g3

=f'(7)-6
=2X6=12

2w g(3) = 7]
g'(3) =

V3 1

" sin(209) h cos(20°)
(A)1
1
(B) 5
€ 2
(D) 4
(SAY

Solution: (D)
V3 1
sin(20°) B cos(20°)
B V3 cos(20°) — sin(20°)
~ sin(20°) cos(20°)

4 l@ cos(20°) — w

2 sin(20°) cos(20°)
[ 2sin A cos A = sin 24]
_ 4(sin 60° cos 20° — cos 60° sin 20°)
B sin 40°
_ 45sin(60? — 20°)
B sin 40°
[ sin(A — B) = sin A cos B — cos A sin B]
_ 4sin40°
~ sin40°

48. A poison variate X satisfies

P(X—1)=P(X =2).P(X=6)isequalto
4 _

(A) ce?

(B) e?

(C)ge

(D) je™?

(E) —e?

Solution: (A)

Given that,
PX=1)=P(X =2)



e Mt e )2

1 2
=> A1=2
—226
P(X=6) =2 6(,)

B e 2 x 4 x 2%
T 6 X5X%X4X3 X2

_4><e‘2><24'_4e‘2
45 x2% 45

49. Let a and b be 2 consecutive integers selected from the first 20 natural numbers.
The probability that vVa? + b2 + a%b? is an odd positive integer is
9
(A) %
(B) %
© 5
(D)1
(E)O

Solution: (D)

a and b are two consecutive number.
Leta=nb=n+1

Now, Va2 + b2 + a?h?

= \/n2 +(n+1)2+n?(n+1)>
=\/n2+n2+2n+1+n2(n2+2n+1)
=n2 +n2+2n+ 1+ n*+ 2n3 + n?
=Jyn*t+n2+142n3+2n2+2n+1
=J(n?+n+1)>2
=n*+n+l=nn+1)+1

It is always odd.

» Probability of Va2 + b2 + a2b? is an odd integer is 1

50. An ellipse of eccentricity %ﬁ is inscribed in a circle. A point is chosen inside the
circle at random. The probability that the point lies outside the ellipse is

(A)%

(B)g1

(C)g

(D)g1

(B)



Solution: (B)

_q_1 [using Equation (i)]

51. If the vectors 41+ 11j + mk, 71 + 2j + 6k and i+ 5j + 4k are coplanar, then m is
equal to

(A) 38

(B) 0

(C) 10

(D) —10

(E) 25

Solution: (C)

Given vectors 41 + 11 + mk, 7t + 2j + 6k and i + 5] + 4k are coplanar.
1 5 4

Then, |4 11 m
7 2 6

= 1(66 —2m) — 5(24 —7m) + 4(8 — 77)
=66 —2m— 120+ 35m + 32 — 308
=33m—330=0

> m=10

-

52. Let d=1+j+kb=1+3j+5k and é=7i+9j+ 11k. Then, the area of the
parallelogram with diagonals @ + b and b + ¢ is

(A) 4V6



(B) ;21
©%
(D) V6
B %

Solution: (A)

Given,d=i+j+k

b=1+3j+5k

¢=71+9j+ 11k

Diagonals: D, = @+ band D, = b+ ¢

Area of parallelogram = %[D1 X D,] ()
D, = d+b =20 + 4] + 6k

D, =b+¢=8i+12j + 16k

From Equation (i),

~

1|t J  k
|Areal =12 4 6
8 12 16

= % [i(64 — 72) + j(48 — 32) + k(24 — 32)]

1, .
=E|—81+16]—8k|

1 1
=§\/64+256+64:§-8\/5=4\/3

-

53. If |@| =3,|b| =1,1¢| =4 and @+ b+ & =0, then the value of @-b+b-Z+¢-d is
equal to

(A) 13

(B) 26

(C) =29

(D) —13

(E) —26

Solution: (D)

ld| = 3,|b| = 1,1¢| = 4,

G+b+¢=0
(&+B+a2=mP+wF+kP+2@-B+RE+Eﬁ)
= 0=0)2+W*+@)?+2(d-b+b-Z+¢-d)

26

— = =-13
2

= d-b+b-2+¢-d

54.1f |@ — b| = |d| = |b| = 1, then the angle between & and b is equal to



(A) 5
(B) ="
©7
(D)0
(E)n

Solution: (A)

|éd —b| =ldl =|b| =1
a-B| =a®+b2—2a-b
1=1+1-2|d||b|cos6

0_1=> T
cos =3 cos3

w|

55. If the vectors d =1—j+2kb=2i+4+k and &= A1+ 9j+ uk are mutually
orthogonal, then A + u is equal to

(A) 5

(B) -9

(©)-1

(D)0

(E) -5

Solution: (B)

Given,

d=1—j+2kb=20+4+k

¢=A+9j+uk

Vectors are mutually orthogonal, so

.b=0=b-¢=¢-d

b=2—-4+2

20+ 36+ u

= 24+36+u=0 ..... (1)

A—-9+42u=0 ... (ii)

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

u=181=-27
A+p=18-27=-9

I Q Q

2 1
56. The solution of x5 + 3x5 — 4 = 0 are
(A) 1,1024
(B) —1,1024
(C) 1,1031
(D) —1024,1
(E) —1,1031



Solution: (D)
2 1

We have, x5+ 3x5—4 =0

1
Letxs =y
y2+3y—4=0
= yi+4y—y—4=0
=> yy+4)—-1(y+4) =0
= +HG-1=0
= y=-41

1

1
W xs=—40rxs=1
= x=(—4)%orx=1
= x=-10240rx =1

57. If the equations x2+ax+1=0 and x2—x —a =0 have a real common root b,
then the value of b is equal to

(A) 0

(B)1

(C) -1

(D) 2

(B)3

Solution: (C)

Given equations, x> +ax +1 =10

x>’ —x—a=0

b iIs common root, so b satisfied both equations.
b2+ab+1=b>—-b—a

=ab+b=—-a-1

= bla+1)=—-(a+1)

=>b=-1

58. If sin@ — cos @ = 1, then the value of sin® 8 — cos3 8 is equal to
(A)1

(B) -1

(€)o

(D) 2

(E) -2

Solution: (A)

Given, sin@ —cos0 =1

sin® 6 — cos3 6 = (sin@ — cos @) (sin? O + cos? O + sin 6 cos 6)
=1(1+sin6cosBH)

=1+sinfcosf  ..... ®

[ sin@ — cos @ = 1]

On squaring both sides,

(sin@ — cos 6)? = (1)?



= (sin?6 + cos?8 — 2sinBcosB) =1

= 1-—2sinfcosf =1

= sinfcosfd =0 ..... (i)

From Equations (ii) and (i), we get sin38 — cos36 =1

59. Two dice of different colours are thrown at a time. The probability that the sum is
either 7 or 11 is

(A) —

(B) g

©)3

(D)2

(E)>
Solution: (B)

Probability of sum of 7
= (6,1),(5,2),(4,3),(3,4),(2,5), (1,6) and probability of sum of 11

= (6,5),(5,6)
P(x) = 2 4+ 2
=367 36
8 2
36 9

1 1 1 1 1
60.;+ﬁ+ﬁ+ﬁ+alsequalto
29
(A) o

(B)%

Solution: (A)

1 1 1
atsnts it Ty
17 110! ~ 10! 10! T 10! 10!]

:@ agu T s T s o
:1_0'[1061"‘ IOC3+IOCS+1OC7+IOCQ]

9
1, 2

RETTRET

61. The order and degree of the differential equation (y""")? + (y')3 - (y)*+y>=0is



(A)3and 2
(B) 1and 2
(C)2and 3
(D) 1 and 4
(E) 3and 5

Solution: (A)
The given differential equation is (y"")? + (y")> = (¥ )*+y°> =0
Clearly, its order is 3 and degree is 2. Hence, option 3 and 2 is correct.

62. f_zzlxldx is equal to
(A) O
B)1
(€ 2
(D) 4

1
B3
Solution: (D) Given that,
2
I=f || dx
-2
0

2
=—J xdx+fdx
-2 0

57 0 21 2
]
2—2 2O
=--2+(@ =4

dx
1x2+42x+2

63. [°
(A) 0
(B);
©
(D)~
(E)

is equal to

Solution: (B)
Given that,

I—fo dx
) x4 2x+2

o g
= J; m = [tan_l(x + 1)]_10
— [tan~'(1) — tan~1(0)] = %



64. If fflf(x)dx = 4 and f24(3 — f(x))dx = 7, then f_zlf(x)dx is
(A1
(B) 2
€3
(D) 4
(B)5

Solution: (E)
We know, f24[3 — f()]dx =7

4 4
3dx — dx =7
:J-z x -[%}f(X) x
:>(3x)24—f F)dx =7
? 4
:>(12—6)—jf(x)dx=7
2

4
:6—f fx)dx =7

2
= [ fde=-1 ... 0)
Now, [* f(x)dx =4

2 4

:f f(x)dx+f F0)dx =4
= [2 fO)dx—1 = 4 [from Equation (i)]

2
:>f f(x)dx =5
-1
xeX
65. J-(1+x)2
ex
(AO I:§'+ C
(B) =
02X
©) et C
e X
UD)I:;'+ C

(E) <=+

1+x

dx =

+C

1+e*

Solution: (A)
Given that,

xe* x+1-1) X
= [ = Saaar e
L1 1

- J-e (1 +x_(1 +x)2>dx




ex

:1+x

+C

66. The remainder when 22°90 is divided by 17 is
A1

(B) 2

€8

(D) 12

(E) 4

Solution: (A)

22000 — (24500

— (16)500 — (17 _ 1)500

When divided by 17, then remainder = (—1)%%° =1
Hence, remainder = 1

67. The coefficient of x> in the expansion of (x + 3)8 is
(A) 1542

(B) 1512

(C) 2512

(D) 12

(E) 4

Solution: (B)

Typq = 2C,x87737

For the coefficient of x>,
8—r=5=r=3

- Coefficient of x5 = 8¢, - 33

_8 3_8><7><6><33
~ 3!5! 6
=8x7x3%=56x27

= 1512

68. The maximum value of 5
cos @ +3cos(9 +§) +3is
(A) 5

(B) 11

(© 10

(D) -1

(E) 2

Solution: (C)
T
5cos @ +3cos(9 +§) +3
= 5cos @ + 3[cos 0 cos 60° — sin O sin 60°] + 3



cos 6 3

=5cosf +3 —£sin9 + 3
2 2

—13 7] ing + 3

=3 cos @ — > sin @ +

Let§=aand%§=b
Then expression becomes,
acosf —bsinf + 3

1
Maximum value of this type of expression is equal to [a? + b?]z + 3 = Maximum value

1
After putting values of a and b, we get [49]z + 3 = Max value
10 = Max value

69. The area of the triangle in the complex plane formed by z,iz and z + iz is
(A) |z]

(B) |zI?

(©); 2

(D) % |z + iz|?

(E) |z + iz|

Solution: (C)

Let z=x+iy;z+iz=(x—y)+i(x+y) and iz =—y + ix. If A is the area of triangle
formed by z,z + iz and iz, then

1| * y 1
A==|x—y x+y 1

2 -y x 1
Applying R, > R, — Ry — R3

11x ¥ 1
A=—=(0 0 -1

z—y x 0

— 1 2 2y — 1 2

= G2 +y?) =5l

70. Let f : f(—x) — f(x) be a differentiable function. If f is even, then f'(0) is equal to
(A)1

(B) 2

(C)0

(D) -1

(E)5

Solution: (C)

v f(=x) = f(x)

—f'(=x) = f'(x) = —f'(0) = £'(0)
= 2f'(0)=0=f'(0)=0



71. The coordinate of the point dividing internally the line joining the points (4,—2) and
(8,6) inthe ratio 7:5 is

(A) (16,18)

(B) (18,16)

© (53)

© (53)
® 7.3

Solution: (C)
Here, x; = 4,y; = —-2,x, =8y, =6andm:n=17:5
mx; + nx; 7 x84+ 5x4

m+n 12
_56 + 20_76_19
12 12 3
and y = my,+ny;

m+n
_7x6+5X (-2)
B 7+4+5
_42-10 32 8
12 ]%%;3

6 =(53)

72. The area of the triangle formed by the points (a, b + ¢), (b,c + a), (c,a + b) is
(A) abc

(B) a® + b? + ¢
(C)ab + bc +ca
(D)0

(E) a(ab + bc + ca)

Solution: (D)
a b+c 1
Area of triangle = % b c+a 1
c a+b 1

1 |a a+b+c 1
b a+b+c 1
c a+b+c 1
[Applying c; = ¢, + ¢4]

a+b+cle 11
ZTbllzo
c 1 1

73. If (x,y) is equidistant from (a + b,b — a) and (a — b,a + b), then
(A)ax+by =0
(B)ax—-by =0
C)bx+ay=0



(D) bx —ay =0
(E)x=y

Solution: (D)

According to question,

x—(@+n}y+{y-0-a)}
={x—(@-b}¥P+{y-(a+b}
>x2+(a+b)?—-2x(a+b)+y*+ (b—a)?—2y(b—a)
=x%2+(a+b)?—2x(a—b) +y*+ (a+b)?—2y(a+b)
By solving, we get

= bx—ay=0

74. The equation of the line passing through (a, b) and parallel to the line g +% =1is
X Yy

eV
i,

(C) §+ 5 =0

(D) g +2+2=0

E)>+7=4

Solution: (B)

Given equation of line is
x|y _ .

. + = 1 . (i)

= bx+ay =ab

= bx+ay—ab=0

b
Lm=——
a

So, equation of line passing through (a, b) and parallel to Equation (i) is

y-b=-—(kx-a
ay —ab = —bx + ab

ay + bx = 2ab

VX _,

b )gz_y

> —4+==2
a+b

75. If the points (2a, a), (a, 2a) and (a, a) enclose a triangle of area 18 sq units, then the
centroid of the triangle is equal to

(A) (4,4)

(B) (8,8)

©) (-4, -4

(D) (4v2,4v2)

(E) (6,6)



Solution: (B)
Given, that Area of triangle = 18

12a a 1
> = 2a 1| =418
2
a a 1
2a a 1
= |a 2a 1|=%36
a a 1
= 2a(a—a)—ala—a) +1(a® — 2a%) = + 36
= 2a>—a*=+36
= a’?=+36
= a® =36
> a=+16

Now, centroid of the given triangle will be
_<2a+a+a a+2a+a>_(4a 4a>
B 3 ’ 3 ~\3’'3

When a = 6, centroid = (%,4:6) = (8,8)

76. The area of a triangle is 5 sq units. Two of its vertices are (2,1) and (3,—2). The
third vertex lies on y = x + 3. The coordinates of the third vertex can be

Solution: (C)

Let the coordinates of third vertex be (x, y). Given that, area of a triangle = 5
2 1 1

3 =21
x y 1
= 2(-2-y)—-13—-x)+ 1By +2x) =10
= —4-2y—-3+x+3y+2x =10

> — =5

= 3x+y=17 ... (1)
Since, third vertex liesas y=x+3 ... (i)
By solving Equations (i) and (ii), we get
7 13
=Y TR

77. If x2 +y%+2gx+2fy+ 1 =0 represents a pair of straight lines, then f% + g2 is
equal to

(A) 0

(B)1



(C) 2
(D) 4
(E)3

Solution: (B)

Given equation of pair of straight lines is x? + y2 + 2gx + 2fy + 1 =0
Since, the necessary and sufficient condition for pair of straight lines is
a h g

h b fl=0

h f c

1 0 g
01 f
g f 1
= 1(1-f)+g(0-g)=0
> 1-f2-g%2=0

= f2+g%2=1

= =0

78. If 6 is the angle between the pair of straight lines x? — 5xy + 4y% + 3x — 4 = 0, then
tan? @ is equal to

9
(A) %—g
(B) 2
©) %
(D) %
(B) 5
Solution: (C)
Given equation of straight line is x? — 5xy + 4y2 +3x —4 =0
5 2
2J(=3) -4
s tanf =
5
25
T2 o 2 33
Bl 5 574 572 5
9
= 2 = —
tan“ 0 R

79.1f 31+ 2f — 5k = x(2i — j+ k) + y(i + 3f — 2k) + z(—2i + j — 3k), then
A)x=1y=2,z=3
B)x=2,y=3,z=1
C)x=3y=1z=2
D)x=1y=3,z=2



(E)x=2,y=2,z=3

Solution: (C)

Given that,

3i+2j — 5k =x(2i—j+ k) +y(i+3j — 2k) + 2(-2i + j — 3k)

= 314+2j]—-5k=i(2x+y—22)+ j(—x+ 3y + z) + k(x — 2y — 32)
By equating the coefficients of i,j and k, we get

= 2x+y—-2z=3 ..... (1)

—x+3y+z=2 ... (i)

x — 2y —3z=-5... (iii)

By solving Equations (i), (ii) and (iii), we get

x=3,y=1z=2

80. sin15° =
() 2

(8) 22t
€)==
(D) 1 J:/E\/?

() L)

Solution: (A)

*+ sin 152 = sin(45° — 30°)

= sin 45° cos 30° — sin 30° cos 45°
1 y V3 1 y 1

V2 2 2 2
V31

=2ﬁ 2\2
_V3-1

C2V2

81.If @ and b = 3i + 6] + 6k are collinear and @ - b = 27, then a is equal to
A)3(i+]j+k)

(B) i+ 2] + 2k

(C) 2i + 2j + 2k

(D) i+ 3j + 3k

(E)i— 3]+ 2k

Solution: (B)
Since, a and b are collinear vector. Therefore,
ia=1b . (i)



d-b=27
= |c'i||75|cosOo =27
= |b|- V9 +36 +36 = 27

L 27
= |a|=?=3
By Equation (i),
d = Ab
= |d| = |2l|p|
3=14-9
= |/1|—+1
_1_3
d=+ §( i+ 6j + 6k)
= (i + 2f + 2k)

82.1f |d| = 13,|b| = 5and d@- b = 30, then |d x b| is equal to
(A) 30

(B) 2 V233

(C) V193

(D) V493

(E) 2133

Solution: (E)
Given that,

ld| = 13,|b| =5and d- b = 30
© G- b= |c‘i||l_9)|cose
= 30 =13.5cosf

. ) 30 6

0S¢ NEER 613
= sin? 9—1—@
- 133

Sin = —

169

s 9_\/133

Sin _)— 13 .

|& X b| = |&||b|sm9
135 133
i 13
_% 133
13

83. If °°P,,: °*P, ., = 30800: 1, then r is equal to



(A) 69
(B) 41
(C) 51
(D) 61
(E) 49

Solution: (B)

Given that, >°P,,¢: >*P,,5 = 30800 : 1
56! (51 —7)! 30800

(50 —1)! s 1

= 56 x55x (51 —r) = 30800

= r=41

84. Distance between two parallel linesy =2x+4andy =2x —11is
(A)5
(B) 5v5
(C)V5
1
(D) gs
(E) 7

Solution: (C)
Distance between parallel lines y = 2x + 4
or2x—y+4=0andy=2x—-1
or2x—y—1=0is
441 5

J@rr @2 V5

85. ("Co+ "C)+ (7Co+ "C3)+ -+ (7Co+ 'C7) =
(A) 28 -2

(B) 27 —1

(©) 2’

(D) 28 —1

(E)27 -2

V5

Solution: (C)

(7Co+ 7C)+(7Co+ 7C3)+ -+ (7Ce+ 7Cy)
=7Co+ Ci++ 7C

=27[vCo+C+Cy + -+ Cp = 27"]

86. The coefficient of x in the expansion of (1 — 3x + 7x2)(1 — x)¢ is
(A) 17

(B) 19

(C) =17



(D) —19
(E) 20

Solution: (D)

(1-3x+7x%) (1 —x)'

= (1—-3x+ 7x?)

= (19Cy + °Cyx* + 1°Cox? + -+ + M0C16x10)
=(1-3x+7x?)(1—-16x+ 120x?% + --+)
~ Coefficientof x = —16 —3 = —-19

87. The equation of the circle with centre (2, 2) which passes through (4, 5) is
(A) x> +y?—4x+4y—77=0

(B)x*+y?—4x—4y—-5=0

C)x2+y*+2x+2y—59=0

(D) x2+y2—2x—2y—23=0

EBE)x*+y>+4x—2y—26=0

Solution: (B)

Radius of circle is /(4 — 2)2 + (5 — 2)2 = V/13 So, equation of circle is
(x—2)2+(y—-2)?2=13

= x’+4—4x+y*+4—4y=13

= x2+y2—4x—4y-5=0

88. The point in the xy —plane which is equidistant from (2,0, 3), (0,3,2) and (0,0,1) is
(A) (1,2,3)

(B) (—3,2,0)

(©) (3,—-2,0)

(D) (3,2,0)

(E) (3,2,1)

Solution: (D)

Let the points are 4 (2,0, 3), B(0,3,2) and D(0,0,1).

We know that Z-coordinate of every point an xy-plane is zero so let p(x,y,0) be a point
on xy-plane such that PA = PB = PC.

Now, PA = PB

= PA% = PB?

> (x—22+@-02%2+0-32=x—-02?+(y—-3)2+(0-2)
=>4x—-6y=0=>2x-3y=0 ... (1)

and, PB = PC

= PB? = PC*
5x—-02+@(-3)2+0-22=x-0>2+@—-0)2+ (0—1)2
= —6y+12=0

> y=2 ... (i)

Putting y = 2 in Equation (i), we get x = 3

Hence, the required point is (3,2, 0).



89. Let f: x —» yllbe such that f(1) =2 and f(x + y) = f(x)f (y) for all natural numbers
xandy. If Y3}_,f(a+ k) =16(2" — 1), then a is equal to

(A)3
(B) 4
(©)5
(D) 6
(E) 7

Solution: (A)

We have,

f=2and fx+y)=f(x) )

Now, f2)=f1+1D)=f1)-f(1)=2-2=2?2
fA=fC+D+f2) f(1)=22-2=23

and so on

o flx) =2" ..(0)

Now, we have
n

fla+k)=16(2"—-1)

k=1
= fl@a+D)+fla+2)+ -+ fla+n)=16(2" - 1)
= f@ - fD)+f(@: fR)++fla):f(n) =16(2" - 1)
= fl@=[fMD)+f2)+ -+ f(M)]=16(2"-1)
= f(a)[2 + 2% + -+ 2™] = 16(2™ — 1)]
= f(a) - [2 (22 __11)l =16(2" - 1)
=2f(a)-2"-1)=16-2"—-1) = f(a) =8
=24 =8[" f(x) =2" > f(a) = 29]
=20=2=q=3

90. If "C,_, =36, "C, =84 and "C,,, = 126, thenn =
(A) 3

(B) 4

(C)8

(D)9

(E) 10

Solution: (D)

Given that,

"C._, =36, "C, =84

and "C,,, =126

"Cr_1 _ 36 d "C, 84

nc, 84 "Crer | 126
=>3n—10r=-3and4n—10r =6

By solving these equations, we getn = 9,r = 3

Here,



91. Let f : (—1,1) - (—1,1) be continuous, f(x) = f(x)? for all x € (=1,1) and f(0) =
g, then the value of 4f G) is

(A)1

(B) 2

€3

(D) 4

(BE)5

Solution: (B)
« f Is continuous

f1(0) = f(10 +h)=f(0—-h)
F(5)=r ()

Fo=f(0+7)

Given. £ (3) = £ (3)

L fO)=f(0+5)=1 . (i)
Therefore, 4f G)

=4 % [using Equation (i)]

=2

92. limy e Vx2+1—Vx2—1=

(A) -1
(B)1
©o
(D) 2
(E) 4
Solution: (C)
lim (\/x2 +1—+/x2— 1)
X—00
= limyo(VaZ + 1 —Vx2 — 1)Ei\/z—ii—:i\/z—:3 (by rationalization)
x2+1—-x2+1 _ 2
= lim = 11m
Xo0x2 +1 + \éxz —1 oyx2+1+vVx2-1
= lim =0

X—00 1 1

93. If f is differentiable at x = 1 and lim,HO%f(l +h)=5,f'(1) =
(A)O



(B) 1
(€)3
(D) 4
(E) 5

Solution: (E)
f'(1) = limy,_q w; function is differentiable.
f(1) =0 and lim;,_,, f(1+h)

Hence, f'(1) = limy_,

= 5; Given function is continuous.

f(1+h) _
= 5

94. The maximum value of the function 2x3 — 15x? + 36x + 4 is attained at
(A) O
(B)3
(C) 4
(D) 2
(E)5

Solution: (D)

We have, f(x) = 2x3 — 15x% + 36x + 4

= f'(x) = 6x% — 30x + 36

and f'(x) = 12x — 30

At point of local maximum as minimum, we must have
ffx)=0=>6(x%?-5x+6)=0=>x=2,3

Clearly, f'(2) =24-30=-6<0

and f'(3)=36—-30=6>0

So, f(x) has local maximum at x = 2.

95. If [ f(x) cos xdx = %{]‘(x)}2 + C, then f (g) is
(A) C

(m§+c

©C)C+1

(D) 2r+ C

(E) C +2

Solution: (C)
We have,

ff(x) cos xdx = %{f(x)}2 +C

On differentiating both sides, we get
fx)cosx = fx)f'(x)

v f'(x)= cosx

= f(x)=sinx+C

-fG)=m€+c=1+c



3
96. fi* ——dx =

(A (V2 -2)
B)r(vV2+1)
(©) 2rn(vV2 —1)
(D) 2r(V2 + 1)

s
(E) V2+1

Solution: (E)
31

Let] = fg ——dx (i)
3
T Grem_y)
sz 43" %
. (3m W
% 1+sm(T+Z—x)
31T
_ (a (m—x)dx .
= f% Ty ....(ii)

b b
[ f f)dx = f fla+b— x)dxl
By acélding Equatigns (i) and (i), we get

ELL
4

T dx
21 = f—
1+ sinx

NE

1—sinx d
(14 sinx) (1 —sinx) x

> 2l=mn

1—sinx

=2l=nm dx

\H‘g*lﬁ\ N

cos? x

= 2] =1 | [sec? x — secxtanx]dx

| :l\ >{>| (:,i)-[kl Bl

3
= 2] = m[tan x — secx]r 4

[
=2l =n[-1-(—V2) - (1-v2)]
=2 =n[-1+vV2-1+2]

= 2] = n[-2 + 2v2]



~ = n[ 1]
n(\/_ 1)
WD) NED (V2+1)

\/_+1

Zsinx

97, [7— 2 gy =

0 251nx+2cosx
(A) 2
(B)m
© 7
(D) 2m
(E)O

Solution: (C)
w 2sinx

letl = [2—————dx ... 0

0 2sinxjopcosx

TL'
SlIl ——x)

%Nm

i
sm ——x cos(j—x)

ZCOSX ..
=>1= fo ey (U]

By addlng Equations (i) and (ii), we get

2 ZSII'IX + 2COSX

f Zsmx _l_ 2COS.X' x
0 Y
2

T

= 21=f1 dx = [x]y2
0
= 2] = 3
2

U

—

I
NS

98. lim,_,, (f‘)s‘x—“fdt) =
(A)
(B) é
©)3
(D)o
(E) <



Solution: (D)
2

fox sin+/t dt
lim ————
x—0 X
Where, f(0) =0,g(0) =0
~ ] = limf,(x)
oo — x—>09'(x)
Where, f'(x) = sinVx?2 %(xz) -0
= 2xsinx

2x sinx

w 1= }cl—r}?) 2x

= limsinx =0
x—0

99. The area bounded by y = sin?x,x =~ and x = m is
2
Vs
(A) 2
(B) s
©) 3
D) 1
(E) 2m

Solution: (B)

0 T .
Required area = [= sin? x dx
2

T
_ f{l—cost]d
T
2
T

1
=EJ(1—c052x)dx

2

17 sin2x] ™
2172 ]g
-0~ E-0)
_1'7T m
=3l1=3

100. The differential equation of the family of curves y = e*(A cos x + B sinx), where A
and B are arbitrary constants is

A)y"—2y"+2y=0

B)y"+2y'—2y=0

©y +y +y=0

D) y"+2y'—y=0

EBE)y"'-2y'=2y=0



Solution: (A)
Given, system of equation is

y = e*(Acosx + Bsinx)
dy

N Ezex(—Acosx+Bcosx)+y
d?y _

= —==e*(—Asinx + Bcosx) + e*
dx? q

[—Acosx—Bsinx]+—y
2 d gx
d’y y y o (i
d_x;:(a—y)y+a[by Equation (i)]
dy _dy

> —=—2-——+2y=
dx? dx+ y=0

= y"'=2y"+2y=0
This is required differential equation.

101. The real part of (i —v3)" is
(A) 2—10

(B) 212

(C) 2—12

(D) _2—12

(E) 210

Solution: (B)
(L _\/§)13

— 213 i13[

143
]
13
— 213{13(_1)13 [_1 N @l
2
-1 +«/§il

— _213 . 113W13 — _213 o f] o l
2

= —23[—i — V3] = —i21% + 213V3
Hence, real part is 213+/3.

102. lim,_o 21575 =
1

(A) 5
-1

(B) —

©1

(D) -1

(E) 0



1+x—e*

Solution: (B) lim,_,q

x2
= lim,_o— [by L' Hospital’s rule]
_ —e* e 1
“iN 2 T 2772
103, f (sinx + co.sxz) (2 —sin 2x) dx =
] sin? 2x
(A) sm:ir-ll-zc;sx Iy,
sinx—cosx
(B) sin2x +C

(C) sinx +C

sinx + cosx

(D) —— LI,
sinx—cosx
(E) sinx —cosx

sinx + cosx

Solution: (B)
We have,
(sinx + cosx) (2 — sin2x)
; dx

sin? 2x
Put sinx —cosx =1 = (sinx + cosx) dx = dt
sin 2x = t?
= sin2x = 1 —t?

_ _ 42
:.sz(z (1 — t?))dt

I =

(1 — t2)?
/8 (1 + t3)dt
(1—t2)?
A 1 + t2
=1= 11—2t2+t4dt
1+
=] = fl—dt
t—2+t2—2
1

1
Putt—2=y=(1+5)dt=dy
d 1
y y
==L ¢
— _t__—1+
t
t
=>1= +C

and

(sinx —cosx)?=t?2>1-—



sinx — cosx
>]=——7"—7——
sin 2x

104. A plane is at a distance of 5 units from the origin and perpendicular to the vector
21 +j + 2k. The equation of the plane is

(A) 7+ (2t +j—2k) =15

B)7 - (2t+j—k)=15

©)#-(2t+j+2k)=15

D) #-(i+j+2k)=15

(E)#- (2t —j+2k)=15

Solution: (C)

Equation of plane whose distance from origin is P and normal is 7 is
P=7-1

Given that, P = 5

20+ + 2k
SNn=
V22 + 12 + 22
204+ 2k
R 3
By formula,
L 20+ + 2k

= 7-(2 +j + 2k)=15

inA —sinB .
105. 22222 is equal to
COSA + cosB

(A) sin (A er B)
(B) 2tan(4 + B)
(C) cot (A%B)
(D) tan (AZ;B)
(E) 2 cot(A + B)

Solution: (D

Given that, %

_ ZSin(A ;B)COS(A ; B)

- ZCOS(A -; B)cos(A ; B)
. (A —B

U7 ) (A2

cos ()




2
106. If x = A cos 4t + B sin 4t, then % =

(A) x

(B) —16x

(C) 15x

(D) 16x

(E) —15x

Solution: (B)

Given that,

x =Acos4t+ Bsin4t ... (1)

Differentiating w.r. t to t,

dx

i 4-A(—sin4t) + 4 - B cos 4t
dx )

= = 4[—Asin 4t + B cos 4t]

Again differentiating w.r.t to t,

d?x :
T 4[—4 - Acos 4t + (—4) B sin 4t]
= —16 [A cos 4t + B sin 4t]

2
> =2 = —16x [by Equation (i)]

107. The arithmetic mean of "C,, "C;, "C, ..., "C, is
271.
(A —
Zn
(B) o
(©)>
(D)

(E)

n+1
271—1

n
2n+1

n

Solution: (A)

(140" = "Co+ "Cix+ "Cyr x4+ "0y x™
Takex =1

(1 + 1)71 = nCO + ncl " (1) + nCz " (1)2 + + nCO B (1)71
zn = nCO + nCl + nCZ + + nCn

Now, arithmetic mean

)?z%, where N = (n+1)

nCO + nC1 + nCZ + cee + nCn

n+1

= X =
2Tl

=X =
n+1

108. The variance of first 20 natural numbers is



399
(A=
379

(B) 523

(9] g

(D) E

(BE)

Solution: (D)

Since, variance of first n natural number is
n? —1

S.D.)?% =

(S.D.) 12

~ Variance of first 20 natural number is

(5.D.)? = (20)2 -1

400 — 1

12

399 133

12 4

109. If S is a set with 10 elements and A = {(x,y):x,y € S,x # y}, then the number of
elementsin 4 is

(A) 100

(B) 90

(C) 80

(D) 150

(E) 45

Solution: (B)

Total numbers of elements in the set A = The selection of two distinct elements from
given 10 elements.

= n(d) =, x °C; =10x9 =90

110. A coin is tossed and a die is rolled. The probability that the coin shows head and
the die shows 3 is

(A) <

(8) =

©);

©)

(€)=

Solution: (B)

P(E,) = % and P(E,) = %



So, required probability = () (3) =

12

0 1 2
111. If A = (1 2 3), then the sum of all the diagonal entries of A~1 is
3 1 1
(A) 2
(B)3
€ -3
(D) —4
(E) 4
Solution: (E)
0 1 2
A=11 2 3]
3 1 1

=>|4|=02-3)-1(1-9)+2(1-6)=8—-10 = -2
. C1=2-3)=-1,,=—(1-9)=8
Cizs=(0-6)=-50,;=—1-2)=1

Cr, =(0—-6) =—6,C,3=—(0—-3)=-3
C31=3-4)=-1,C3,=—(0—-2) =2
C33=(0-1)=-1

-1 8 =5
adjlAl =11 -6 3
-1 2 -1
-1 8 =5
_ -6 3
Lol 1 2
|A] -2
— 1 4 5 —
2 2
1 3
A_l =] —— —_—
2 3 2
1 1 1
L 2 2 4
~ Sum of all diagonal entries of A~1
1 1
= — _= 4
> + 3+ >
x 3 7
112. Let f(x) = {2 x 2|. Ifx=-9is aroot of
7 6 Xx
f(x) = 0, then the other roots are
(A) 2and 7
(B)3and 6

(C) 7 and 3



(D) 6 and 2
(E) 6 and 7

Solution: (A)
x 3 7

2 x 2

7 6 Xx
x+9 x4+9 x+9

2 X 2
7 6 X
[applying R; & Ry + R, + Rs5]
1 1 1
=(x+9)112 x 2

7 6 x
0 0 1

=x+9|12—-x x—-2 2
1 6—x x
[applying C; - C; — C, and C, » C, — C5]
=(x+9D[2—-x)(6—x)— (x—2)]
=(x+9)(x—-2)[x—6—-1]
f)=G&+9) (x—-2)(x—-7)

Given, f(x) =

atf(x) =0
x+9)(x—-2)(x—7)=0
= x=-92,7

Hence, other roots are 2 and 7.

113. If [1 x 1]

1 3 2][1
2 5 1”2]=0,thenxcanbe
15 3 2llx
(A) -1
(B) 2
(©) 14
(D) —14
(E)O
Solution: (D)
1 3 27[1

Giventhat, [1 x1]|2 5 1”2]=
[1 4+ 2x + 157 [1]
=>|3+5x+31]]|2]1=0
L 2+ x+2 11x]
[2x + 16][1
=>|5x+6 2]=0

X

L x+ 4
=>2x+16+20G5x+6)+x(x+4)=0

=>2x+164+10x + 12+ x%>+4x=0
=>x2+16x+28=0




>x2+2x+14x+28=0
>x(x+2)+14(x+2)=0
>x+2)(x+14)=0
>x=-14

114. If A = [Zxx 2

(A) 2
(B) 5
(€)1
(D) 3
(E) 0

] andA™'=4= [_11 (2)] then x =

Solution: (B)
We have,

A= [Zx 0]
X A X .
a7 = 2x2 [—xx Zx]

1 _
{ g [Ccl Z]'A_l ~ ad — be [—dc ab]}

! 0
-1 _| 2x
> A4 = 1 1
2x X
Now, it is given that
1_[1 O
A g [—1 2
! 0
2x 11 o
= 1 1‘_[_1 2
2x X
) _1
SX = 2
X 2 x
115. If [x2 x 6| =ax*+ bx® + cx? + dx + e, then 5a + 4b + 3¢ + 2d + e is equal to
X x 6
(A) 11
(B) —11
(©) 12
(D) —12
(E) 13

Solution: (B)



X 2 X
x> x 6
X x 6
= x(6x — 6x) — 2(6x?% — 6%) + x(x3 — x?)
=ax*+bx3+cx?+dx+e

= —-12x2+12x+x* —x3 =ax* =bx3 +cx? +dx+e
Sxt—x3—-12x2+12x =ax* +bx3 +cx*+dx +e

On equating the coefficient of both sides, we get
a=1,b=-1,c=-12,d=12,e=0
aS5a+4b+3c+2d+e=5x1+4x(=1)+3(=12) +2(12) + 0
=5—-4-36+4+24

=29+40=-11

Given that, =ax* 4+ bx3 + cx? +dx + e,

1 a b+c
1 b c+a
1 ¢ a+b

116.

(A)1

(B)0

C© A-a@-b)A-0)
(D)a+b+c

(E) 2(a+ b +c)

Solution: (B)
Given that,

1 a b+c
1 b c+a
1 ¢ a+b

1 a a+b+c
1 b a+b+c
1 ¢ a+b+c

[applying C3 — C3 + (]

1 a
1 b
1 ¢
=(a+b+c)x0 [+ C; and C5 are equal]
= 0.

Uy

=(a+b+c)

Uy

=

1 1 1
2x x—1 X
3x(x—1) (x—1Dx—-2) x(x-1)

117.1f f(x) = , then f(50) =

(A) O
(B) 2
(C) 4
(D) 1
(E)3

Solution: (A)
Given,



1 1 1
fx) = 2x x—1 x
3x(x—1) (x—1D(x—-2) x(x—-1)
0 0 1
= x+1 -1 X
2+ D(x—-1) -2(x—1) x(x—-1)

[applying C; - C; — C, and C, » C, — C5]

0 0 1
(x+1) -1 x
2x+1) -2 x
=(x—-D[-2(x+1)+2(x+1)]

=(x-1)

= f(x)=0
~ f(50) =0
1 CcoS X 1—cosx
118. If A(x) = |1 + sinx cosx 1+ sinx — coszx|, then
i sin x sin x 1

JEAx) dx =

-1
(A) 17
(B3
©1
(D) -1
(E)O
Solution: (A)
Given,

1 cos x 1—cosx
A(x) =|1+sinx cosx 1+ sinx—cosx
sin x sin x 1
1 cosx 1—cosx

=0 —sinx sinx—1

sinx sinx 1

[applying R; - R, — (R; + R3)]
1 CcOS X

=0 —sinx -1

sinx sinx 1+ sinx

[applying C; — C3 + (5]

= 1(0 + sin® x) + 1(sinx — sinx cos x) + (1 + sinx)(—sinx — 0)

= sin® x + sinx — sinx cos x — sinx — sin? x
= —sinxcosx
sin 2x

2

Ax = —

n s
2

2 1
f Alx)dx = _Ef sin 2x dx
0

0



T

_ 1 1 5 ]E
= > 2COS XO
-4 0]
—1 4 COSTT COS
o -1-1]
_ 2_ 1

4 2

119. The equation of the plane passing through the points (1, 2,3),(—1,4,2) and (3,1,1)
is

(A)5x+y+12z =23

(B) 5x + 6y + 2z = 23

(C)5x —6y +2z =23

DO)x+y+z=13

(E)2x+6y+5z=7

Solution: (B)
Given that,
x1=1,y1=2,2, =3
X, =—-1Ly,=4,2z, =2
and x; =3,y3=1,z3=1
Equation of plane passing through these points is
x—1 y—2 z-3

-2 2 -11=0

2 -1 -2
S>x-D4-D-@-2)y+2)+(=z-3)2-4)=0
>@x-DE--DO) +(Z-3)(-2)=0
= -5x+5-6y+12—-2z+6=0
= -—5x—-6y—2z+23=0
=>5x+6y+2z—-23=0
= 5x + 6y + 2z =23

120. In an arithmetic progression, if the kth term is 5k + 1, then the sum of first 100
terms is

(A) 50(507)

(B) 51(506)

(C) 50(506)

(D) 51(507)

(E) 52(506)

Solution: (A)

Let a be the first term of an AP and d is the common difference.
a,=a+ (n—-1)d

Since, a;, =5k + 1

a+(k—-1)d=5k-1)+6



>a+(k-1)d=6+(k—-1)6
Equating both sides, we get
a=6andd =5

= S100 = z [2a + (n — 1)d]

100
=T[ZX6+99XS]
= 50[12 + 495] = 50(507)



