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1. If w is a non-real cube root of 1, then what

is the value of |:;‘:2 ?
(a)V3 (b) V2
(c) 1 (d) &

Solution: x3 =1
Cubic roots of the unity are 1, w and w?

Sumofroots: 1 + w+ w? =0

w+wl=-1
(ota= 2] = [52] = 1w
1 V3
w__5+17
a3
®=27'7
32 (V3
i-ol= |5) +<7> =3
Answer: (a)

2. What is the number of 6-digit numbers that
can be formed only by using 0, 1, 2, 3, 4
and 5 (each once); and divisible by 67
(a) 96
(b) 120
(c) 192
(d) 312
Solution:

A number is divisible by 6 if it is divisible by
2 and 3 both.

A number divisible by 2 then at unit digit,
we have to choose 0, 2, 4.

A number divisible by 3 then sum of digit
should be divisible by 3.

Sum of number=0+1+2+3+4 +5=
15.

15 is divisible by 3.

Total number of number in which unit place
is 0 =5!

Total number of numbers in which unit

placeis 2 = 4 x 4!
Total number of numbers in which unit
placeis 4 = 4 x 4!
Total number = 5! + 4 x 4! + 4 x 4!
=312

Answer: (d)

3. What is the binary number equivalent to
decimal number 1011?
(a) 1011
(b) 111011
(c) 11111001
(d) 111110011
Solution:

1011 Remainder
505 1

252
126
63
31
15
7

3

1

N[ N[ N[ N N N N N DN

Al Al Al Al Al O O =

(1011),, = (111110011),
4. The system of linear equations
X+ 2y +z =4,
2x+4y+2z2=28
3x+6y+3z=10 has
(a) A unique solution
(b) Infinite many solutions
(c) No solution
(d) Exactly three solutions
Solution:
Plane-1: x+ 2y +z =4
Plane-2: 2x + 4y + 2z = 8
Plane-1 and Plane-2 is coincident plane.
Plane-3, Plane-1(2) are parallel plane.
So there is no solution.
Answer: (c)
5. What is the sum of the roots of the equation

0 Xx—a x—Db
0 0 X—c¢C
x+b x+c 1

(@)a+b+c(b)a—b+c
(c)a+b—c(d)a—b—c

=07
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Solution: 8 If logya ,a* and log, x are in GP, then what
0 x—a x-—b is x equal to?
0 0 x—c|[=0
b xtc 1 (a) log,(logya)  (b) log(log, b)
(X + b) (X _ a) (X _ C) =0 (C) IOga(IZOgb a) (d) 10gb(120ga b)
X, =a, X =-b,x3=c Solution:
X;+x,+x3=a—-b+c In G.P second term __ third term
’ firstterm  second term
Answer: (b)
a¥ _ logpx
logx a T ax

6. If 2 —iv3 where i = v—1 is a root of the

equation x? + ax + b = 0, then what is the

a*® = log, a logy, x

log, a log, x = log, a
value of (a+b) ?

_ log,logy a

B 2
(a)-11 (b)-3 Answer: (c)
(c)0 (d)3 1 b 1

. 9. If 2¢,2ac,2a are in GP, then which one of
Solution: -
the following is correct?

complex roots are in conjugate pair.So if (a) a, b, carein AP
2 — iv3 is roots of quadratic equation then (b) a,b,carein GP

(c) a,b,carein HP
(d) ab, bc, ca are in AP

1 b 1
Solution: 2¢, 2ac,2a are in GP

other roots is 2 + iv3

Sum of roots = 4

b 1
Product of roots =7 2ac 2a
Sum of roots = —a =4 2% 2%
— b 1.1
a=-—4 2a¢ = 2(a*e)
Product of roots =b =7 2b a+c
b 3 E - ac
at+b=-4+7= ob=a+c
Answer: (c) a,b,carein A.P.
Answer: (a)
1+iV3 . .
7.1fz= = where i = V=1, then what is the 10 The first and the second terms of AP are >

argument of 2? and g respectively. If n™ term is the largest

m 2m negative term, what is the value of n?
(@) 3 (b) =5
o o (a)5 (b) 5
© 3 () (c) 7 (d) n cannot be determined
Solution: Solution:
14iV3 = 2e"s First term of an A.P. =§
1-iW3=2e"3 Second term of an A.P. = g
1+iW3 23 zn Common difference d
7 = = - = e 3
1—iv3 20713 —23_5_ 233 _ _ 7
12 2 12 12
Answer: (b)

tp=a+(m-1d
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5 7
th = E—(n—l)xﬁ
t, <0
5 7
E_(n_l)xﬁ<0
5 7
§<(n—1)xﬁ
30<7n—4
34
7<n

For greatest negative number n =5
Answer: (b)

10. For how many integral values of k, the
equation x? —4x+k =0, where k is an
integer has real roots and both of them lie
in the interval (0, 5) ?

(@)3 (b) 4
(c)5 (d)6
Solution:

For k =4, 3, 2,1,0 both roots are real and
lies between 0 and 5.
Answer: (c)
11. In an AP, the first term is x and the sum of
the first n terms is zero. What is the sum of

next m terms?

mx(m+n) mx(m+n)

@ —5— (b)—=——

nx(m-+n) nx(m+n)

(©)—= (d) ——
Solution:

First term = x

n
S0 =5 (2x+ (n = 1)d)

! 1
1><(m+n— ))

xm(n + m)
Sntm = 1—n
Answer: (b)

12. If z is a complex number such that E is

purely imaginary, then what is |z| equal to?

(a) 5 (b)2
(c) 1 (d) 2
Solution:

Letz=x+1iy

z—1 x+iy—1 —-1+iy
Z+1=X+iy+1= x+1)+iy
x-—1D+iy x+1)—iy

=(X+1)+iy x+1) —iy

_ 4y - 1-iyytxy by
B (x+1)2 +y?
If 5 is purely imaginary number then
real part should equal to zero.
R (z - 1) _o
¢ z+1)
x2+y?2—-1 3
(x+ 12 +y?
X +y?=1=0

x2+y2=1
Izl = Jx? +y?
|zl =V1=1
Answer: (c)

13. How many real numbers satisfy the

equation |[x — 4|+ [x—7| =157

(a) Only one (b) Only two
=0 (c) Only three (d) Infinitely many
;(ZX +(n—-1d) =0 Solution:
2x+(n—-1)d=0 Case 1:x>7

2x Xx—4+x—-7=15
T ool 2x—11=15
sn+m=n+2m(2x+(m+n—1)d) 2x = 26
Sn+m=n+m<2x+(m+n—1)x_zx) X__lg
2 n—1 Case2:4<x<7
x—4+4+7-x=15
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3=15 Let x = SnZA+sinA+1 ’Z:;"AH where 0 <A < g
No solution.
Case 3:x< 4 15. What is the minimum value of x?
4—x+7—-x=15 (a)1 (b) 2
11 - 2x =15 (c)3 (d) 44
x= =2 Solution:

So roots of the equation x = —2,13

Answer: (b)

14.p, q,rand s are in AP such thatp +s =8
and gr =15. What is the difference between
largest and smallest numbers?

(a)6 (b) 5

(c)4 (d)3

Solution:

p+s=8

Let common difference of A.P. is d and first

term is p.

s=p+3d

2p+3d =38

qr =15

q=p+dandr=p+2d

(p+d)(p+2d) =15

2p+3d =38

p+2d+p+d=38

p+2d=8—-(p+d)=8—q

p+d)(p+2d)=15

q8—-q) =15
q=5,3
r=3,5
p+d=5
p+2d=3
d= -2
p=7

7,5, 3, 1 are number.

Difference between largest and smallest is
6.

Consider the following for the next two (02)

items that follow:

sin? A+ sinA + 1
X=

sinA

X = sinA + +1

sin A
AM = G.M.
sinA + L

sin A .
> A X
2 st sin A

sinA + > 2

sin A
x=>3

Answer: (c)

16 At what value of A does x attain the

minimum value?

(a) = (b) 3
(© 3 ()3
Solution:

When numbers are equal then arithmetic

mean is equal to Geometric mean

sinA =

sin A
sin?A =1
i
A = E

Answer: (d)

Consider the following for the next two (02)
items that follow:

Consider the function

fx) = |x=2|+|3—x|+|4—x|, where x€
R.

17. At what value of x does the function attain
minimum value?

(@) 2
(b) 3
(c) 4
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(d) 0

Solution:
fl) = lx—2]+[3—x|+|4—x|
ifx<2|x—-2|=2-x
[3—x|=3—-x
[4—x|=4—x
f(x) =11-3x
if2<x<3|x—2=x-2
[3—x|=3—-x
[4—x|=4—x
fx)=5-x
if3<x<4|x—2=x-2
[3—x|=3—-x
[4—x|=4—-x
fx)=x-1
ifd4<x|x—2=x-2
3—x|=x—-3
[4—x|=x—4
fx)=3x-9
f(2)=5
fB) =2
f4) =3
Function is minimum at x = 3.
Answer: (b)
18. What is the minimum value of the function?

(@) 2
(b) 3
(c) 4
(d) 0

Answer: (a)

Consider the following for the next two (02)
items that follow:

Given that m(0) = cot?8 + n’tan?6 + 2n,
where n is a fixed real number.

19. What is the least value of m(8)?

(@ n
(b) 2n
(c) 3n
(d) 4n

20. Under what condition does m attain the
least value?

(@) n= tan?6
(b) n = cot?8
(c) n= sin?6

(d) n= cos?6

Solution: If a and b are two positive number
then A M.> G. M.

+b
az > ab

m(8) = cot?8 + n?tan®6 + 2n

+ n?tan?0

y(®) = tanZ0

1 2 2
——=+ n“tan“0 , 1
tanZ0
> X n?tan?0
2 tanZ0 netan

+ n%tan®0 > 2n

tanZ0
Minimum value of m(0) is equal to 4n
Equality hold when both a and b are equal.

1

2 2
——— = n“tan“0
tanZ0
cot* = n?
cot’6 =n

Consider the following for the next two (02)
items that follows:

A quadrilateral is formed by the lines x =
0,y=0x+y=1and 6x+y = 3.

21. What is the equation of diagonal through
origin?
(@) 3x+y=0
(b) 2x+3y =0
(c) 3x—-2y=0
(d) 3x+2y=0
22. What is the equation of other diagonal?
(@) x+2y—-1=0
(b) x—2y—1=0
(c) 2x+y+1=0
(d) 2x+y—-1=0
Solution:

Co-ordinate of vertex of quadrilateral are
A(0,0), B(1/2,0), C(x, y) and D( 0, 1)
Intersection of linesx+y=1and 6x+y =3
is C (Xx,Y).
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x=2/5 andy = 3/5.
Equation of diagonal AC is

3

. - =0 3
Slope of Line AC =224 = 5 _ - =
xXc—xA E—O 2

3
y=3x

Equation of diagonal BD is
Slope of line BD
ys—yp 0-1

=-2
XB—XD 1 0

y=—-2x+1
Consider the following for the next two (02)

items that follow:

P(x, y) is any point on the ellipse x? + 4y? = 1.
Let E, F be the foci of the ellipse.

23. What is PE + PF equal to?

(@) 1 (b) 2
(c)3 (d)4
Solution:

x2 +4y? =1

X2 y2

T+T= 1
4

a’=1
1

2 _

b= 4

b? = a%(1 —e?)

1

Z =1- ez

V3
¢
Focus E = (—ae, 0)
_ V3

£= (-£.0)

Focus F = (+ae, 0)
F= (+g,0)

An ellipse is the locus of all those
points in a plane such that the sum of their
distances from two fixed points in the

plane, is constant.

Choose point P= (0,%)
PE+PF=1+1=2

Answer: (b)

Consider the following for the next two (02

) items that follow:

The line y =x partitions the circle (x —a)? +

y? = a? in two segments.
24, What is the area of minor segment?

(m—2)a? (m-1)a?
(@) —— (by—;

(TM—1)a?
2

(m—2)a?
2

(c) (d)

Solution:

The equation of circle: (x — a)? + y? = a?
Equation of line :y = x

Point of intersection of line and circle

(x—a)?+x2=a?

2x%2 —2ax =0
2x(x—a)=0
x=0,a

Point of intersection are A= (0,0) and
B = (a,2).

AB =+/2a
Centre C = (3,0)
Radius R =a

Angle made by AB at the centre C
2R? —AB?  2a® —2a’ 0
2RZ 22

cosO =
9 TC
)
. ma? T
Area of minorarc = — x - = —
2T 2

Area of triangle ABC = % XRXR= %az

Area bounded by line and curve

ma? 1 _,  (m-2)a’
4 25 7 4

Answer: (a)

25. What is the area of major segment?
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(3m—2)a? (3m+2)a?
(a) Gm2 (b) &
- 2 2
(C) (€L 22):;1 (d) (31‘[-;2)3
Solution:

Area of major segment

2 (m-2)a® _ (3m+2)a?
4 a4

= Ta
Answer: (b)

Consider the following for the next two (02)
items that follow:

Let A(1, -1, 2) and B(2, 1, -1) be the end points
of the diameter of the sphere x? +y? +z% +
2ux+ 2vy + 2wz -1 = 0.

26. What is u + v + w equal to?

(a) -2
(b) -1
(c) 1
(d 2

Solution: If A and B are end points of
diameter of sphere then mid point of AB is
centre of sphere.

Co-ordinate of mid point of AB.

_XA+XB_1+2_3
X=Ty T T T2
_yatys —1+1
=== =
_ZA+ZB_2_1_1
PET T T T

Centre of sphere of x? + y? + z% + 2ux + 2vy +
2wz—1=0

E+u?+F+v)2+ @z +w)?
=1+u?+v?+w?
Centre C = (—u,—v,—w)

3
—uzsz
—V=y=0

1
_W=Z=E

ut+v+w=-2

Answer: (a)

27.If P(x, y,z) is any point on the sphere, then
what is PA% + PB? equal to ?

@ 15
(b) 14
) 13
(d) 6.5

Solution:

If we join PAB, it will form a right angle
triangle at point P.

PA? + PB% = AB?

ABZ= (1-2)2+(-1-1)2%+ (—-1-2)?
AB? = 14

Answer: (b)

Consider the following for the next two (02)
items that follow:

Consider two lines whose direction ratios are
(2, -1, 2) and (k, 3, 5). They are inclined at an
angle E.

28. What is the value of k?

(@ 4

(b)y 2

(c) 1

(d) -1

Solution:

a,a, + b;b, + cic,
cosf =
JaZ + b2 + c2\Ja? + b} + 2
T 2k—3+10

COS— =
4 224 (—D? + 22Vk? + 3% + 52

1 2k+7
V2 V9Vk? +34
9 (2k+7)?
27 k2434

9k? + 306 = 2(4k? + 28k + 49)
k? — 56k + 208 =0

k? — 2k — 54k +208=0
(k—4)(k—52) =0

k =4or52

29. What are the direction ratios of a line which
is perpendicular to both the lines?
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(a) (1.2,10) =i|3 312003 3 1kl3 3|
(b) (-1,-2, 10) by b, " J[by b,[ T by by
(c) (11,12,-10) = 3i(b, — by) + 3j(b, — -
= 2 j(by — b,) + 3k(b, — by
@ (11.2.10) ( Y)A (by —by)
=9¢=9j-9k
SquFlon:' ) ) ) Compare L.H.S and R.H.S vectors we get,
Let direction cosine of line perpendicular to
both lines is (a, b, c). 3(b,—by) =0
Since lines are perpendicular to each other b, = b,
therefore dot product of direction cosine is 3(b. —b.) = 9
equal to zero. (by —b,) =
3(by —by) = -9

2a—b+2c=0
4a+3b+5c=0

a b c
—1 2| 2 2] |2 -1
o I A I

3
a b _c
-11 -2 10

Direction ratio (a, b, ¢c) = (11, 2, -10)
Answer: (d)

Consider the following for the next two (02)

items that follow:

Let 3=31+3j+3kand ¢=j—k . Let b be

-

such thata.b=27and3ax b = 92

30. What is b equalto ?
(@) 31+ 4§+ 2k
(b) 51+ 25+ 2k
(c) 5i—2j+ 6k
(d) 3i+ 35+ 4k
Solution:
Letb = byi+b,j+b,k
ib=27
(31 + 37 + 3k). (bsi + byj + b k) = 27
3by + 3by + 3b, = 27

by+by+b, =9 ----(1)
~ i ]k
ixb=|3 3 3
b, b, b,

From equation -1 we get
by +b, +b, =9

Add above two equations we get,
by +2b, + b, —b, =9 -3

3b, =6

by=2=b,

by +2b, =9

by +4=9

b, =5

b = b,i+byj+ b,k = 51+ 2j + 2k
Second method: Checking method

Since 3 x b = 9¢ therefore vectors b and ¢

are perpendicular to each other.

b.¢=0

Check each solution one by one
(Bi+4j+2k).(-k)=4-2=2
(5i+2j+2k).j-k)=2-2=0
(5i—2j+6k).(j—k)=-2-6=-8
(3i+3j+4k).(-k)=3-4=-1

Answer: (b)

31. What is the angle between (3 + b) and & ?

(a7
(b) T
(© T
@ =
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Angle between (3 +b) and ¢ is

da+b).¢= (81+5/+5k).(G-k)=0
cos8 =0
0= T
)
Answer: (a)

Consider the following for the next two (02)

items that follow:

Let a vector @ = 41 — 8] + k make angles a, B, v
with the positive directions of x,y,z axes

respectively.

32 Whatis cosa equal to ?

2023

8 ES)

cosfB = =

El

4.]= -8

_ 8
cosf = 5

ik

CoSsy = ﬁ
ik=1
1
cosy = 3

cos 23 + cos 2y
= 2(cos?B + cos?y) — 2

()

81
Answer: (a)

Consider the following for the next two (02)

items that follow:

The position vectors of two points A and B are

i—7jandj+ k respectively.

(a) 5 (b)3
34 Consider the following points:
(©) ()2 9p
Solution: 1.(-1,-3,1)
al 2.(-1,3,2)
cosa = —-
E{ 3.(-2,5,3)
ai=4 Which of the above points lie on the line
I3l = V42 +82 +12 = V81 joining A and B?
4
cosac= 3 (a) 1and 2 only
(b) 2 and 3 only
Answer: (b) (c) 1and 3 only
(d) 1,2and 3
33 What is cos 2f3 + cos 2y equal to?
Solution:
(a) — = (b) = 52
© 16 @ 32 AB=-1+2]+k
81 81 Let pointP =(—-1,-3,1)
AP = OP — OA
Solution: -
= (-1-3j+k)-(G-9
= —21—-2j+k
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If P lie on line joining A and B then AP is

parallel to AB.
AP # AAB
Let pointQ = (—1,3,2)
AQ = 0Q - 0A
= (-1+37+2k)-(1-9
= —21+ 4+ 2k

Since AQ = 2 AB therefore point Q lies on
line joining AB.
Let pointR = (-2,5,3)

—_—

AR = OR — OA

f(x) = Pe* + Qe?* + Re**

f(0) = Pe? + Qe?*0 + Re3*?

f(0) =P+ Q+R

P+Q+R=6

f'(x) = PeX + 2Qe?* + 3Re3*

f'(In3) = Pe!3 + 2Qe?!"3 4 3Re3In3
3P +18Q + 81R = 282

In2
f f(x)dx =11
0

In2
f Pe* + Qe** + Re3*dx = 11
0

In2

QeZX Re3x
~ Pe* + + =1
= (—21+5)+3R) — (@ —9) ST T
= 374+ 67+ 3k e2ln2  Rpe3ln2 e2x0
_,] — Pe‘“2+Q + —Peo—Q
Since AR = 3 AB therefore point R lies on 2 3 2
Re3><0
line joining AB. -——= 11
Answer: (2 2P + 2 4—8R P Q R——11
35. What is the magnitude of AB ? Q+3 2 3

P+3 +7R—11
zQ 37

(a) 2 (b) 3
(c) V6 (d)V3 6P +9Q + 14R = 66
Solve these three linear equations we get,
Solution: P+Q+R=6
A8 = OB— OR& 3P +18Q + 81R = 282
P 6P +9Q + 14R =66
=(G+k) - G-D
R P=1,Q=2andR=3
= —1+2]+k
. Answer: (b)
|AB| = J(-1)2+22+12=+6
Answer: (c) 37. What is the value of R?
Consider the following for the next three @ 1
(03) items that follow: (b) 2
Let f(x) = Pe* + Qe?* + Re®*, where P, Q, R (c) 3
are real numbers. Further f(0) =6, f'(In3) = (d) 4
282 and [," f(x) dx = 11 Answer: (c)

36. What is the value of Q? 38. Whatis f'(0) equal to?

(a)1 (b) 2 (a) 18
(c)3 (d) 4 (b) 16
Solution: (c) 15
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(d) 14
Solution:
f'(x) = PeX + 2Qe?* + 3Re3*
P=1,Q=2andR =3
f'(x) = eX + 4e?* 4 9¢e3%
f'(0) = e® + 4e2*0 + 9e3 %0 = 14

Answer: (d)

Consider the following for the next three
(03) items that follow:

cosx x 1
2sinx x? 2x
tan x X 1

Let f(x) =

39 Whatis f(0) equal to ?
(@ -1
(b) O
(c) 1
(d) 2
Solution:

cosx x 1
f(x) = |2sinx x% 2x
tanx x 1

cos 0 0 1
f(0)= [2sin0 0% 2x0
tan 0 0 1

=0

cosx x 1
2sinx x? 2x
tan x X 1

lim,_,, % equals to?

40. Let f(x) = What is

(a) -1
(b) O
(c) 1
(d 2

cosx X 1
2sinx x% 2x
tan x X 1

Solution: f(x) =

cosx x 1
2sinx x? 2x
tanx x 1

f) 1
lim——= = lim —
x-0 X x-0 X

cosx 1 1
2sinx x 2x
tanx 1 1

X
= lim—
x-0X

cosx 1 1
2sinx x 2x
tanx 1 1

= lim

X—

cos0 1 1
2sin0 0 O
tanx 1 1

=0

Answer: (b)

cosx x 1
2sinx x? 2x
tanx x 1

4. Let f(x) = What is

lim,_, % equals to?

(a) -1
(b) O
(c) 1
(d) 2

fx) 1
lim—= = llm—2
x-0 X x-0X

cosx x 1
2sinx x? 2x
tan x X 1

=

Cos Xx

1
lim— |2 sin x
x-0X

RIRR| R RIx
N
X

[uny

tan x

cosx 1 1
2sinx x 2x
tanx 1 1

o1
= lim—
x—0X

cosx

. |2sinx

= lim
x-0 X

tan x

1
2x
x
1

RR|IR P

42. For what value of m with m < 0, is the
area bounded by the lines y = x,y = mx
and x = 2 equal to 3?

@ —3
(b) -1
() —2
(d) -2
Solution:

Area bounded by liney =x , y =mx and x = 2.
m<20

Area=%x2x2+%x2><2|m|

Given Area = 3

3=2+2|m|
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43. What is the derivative of cosec(x°)?
(@) —cosec(x®) cot(x?)
Y
(b) —Ecosec(xo) cot(x?)
(c) Ecosec(x") cot(x®)

(d) - % cosec(x) cot(x)

Solution:
d(Cosec x)
— 2= —cosec xcotx
dx
Cosec x° = cosec n x
- 180
d(cosec x°)
’ dx
_ d(Cosec x°) dx°
- dx® dx
i
=~ g0 c0e¢ x° cot x°

44. A solution of the differential equation

dy\2 d .
(—y) —xZ=0is
dx dx

(@ y=2x
(b) y=2x+4
() y=x*-1

@ y=2

Solution:

—x—==0
xdx

dx
dy _

(&) &

ax "

fdy = fxdx
X2

y = 7+C

45. If f(x) = x2+ 2 and g(x) = 2x — 3, then
what is (fg)(1) equal to

(a) 3
(b) 1
(c) -2
(d -3

Solution: f(x) = x? +2

gx)=2x-3
gl)=2x1-3=-1

flg)=f(-1) =3

46. What is the range of the function f(x) =
x + |x| if the domain is the set of real
numbers?

(@ (0, =)
(b) [0, =]

(€) (-, =)
(d) [1.=)

Solution:
y=x+|x|

_{Zx x >0
YTl x<o

Range of function yis[ 0, oo ]

47. If f(x) = x(4x? — 3), then what is f(sin8)
equal to ?

(a) —sin(36)
(b) —cos(36)
(c) sin(36)
(d) —sin(48)

Solution:

f@x) = x(4x* = 3)

f(sin@) = 4sin®@ — 3sin 6

sin 36 = sin(26 + 6)

= sin 26 cos 6 + cos 20 sin 8

= 25sin 0 cos?0 + (1 — 2sin?0) sin O
= 2sin 0 (1 — sin?0) + sin§ — 2sin30

= 3sin 6 — 4sin360

f(sin@) = 4sin®9 — 3sinf = —sin(36)

48 What is lim, s —
[x=5]
(a) -1 (b) 0
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(c) 1 (d) Limit does not exist

Solution:

. 5-—x - 5-—x
lim

=lim——=1
x5 [x = 5]  x»5"5—x

I 5—x - 5-—x
im = lim
x>57 [x = 5]  x-5tx—5

I 5—x¢ I 5—x
xos X — 5| 7 x55* X — 5]

Answer: (d)
100 lim,_,; 5=

Apply L Hospital rule

9x8
m-— =3

x—1 3x2

49. Let A and B be two independent events
such that P(4)=0.7, P(B) =k, P(AUB) =
0.8, what is the value of k?

(a
(b
(c

)
)
)
(d)

\ll»—l\llN\ll-P\llm

If A and B are two independent events then
P(ANnB) =P(A) x P(B).

Given P(4) = 0.7
P(B)=k. and P(AUB) =0.8
P(A)=1-P(A)=1-0.7=0.3
PB)=1-P(B)=1—k
P(AUB) = P(A) + P(B) — P(A N B)

08=07+(1—-k)—(1—k)x0.7

the probability of getting tail in all the first four
tosses followed by head?

81
@

81
(b) 1024
81

©) 5

256

27
d) 0
If a coin is tossed five times then occurrence
of five tail followed by head

E = {TTTTH}

- _(N\*_1_ 81
Probability of Event P(E) = (Z) X1= 1o,
51. A coin is baised so that head comes up
thrice as likely as tails. In four independent
tosses of the coin, what is probability of getting

exactly three heads?

81

a) P
27
b) ”
27
C) 256
9
256

P(Head) + P(Tail) =1

P(Head) = 3P(Tail)

4P(Tail) = 1
P(Tail) = !
atl = 2
P(Head) = 3
ea = 2

If coin is tossed four times then probability of
occurrence of three head and one tail

() % () e =2

4

52. If G is the geometric mean of numbers 1,

5 2,22, 2% ..., 2" then what is the value of
k= 7 1 +2log, G ?
(a) 1
50. A baised coin with the probability of getting (b) 4
head equal to = is tossed five times. What is (c) n-1
* (d) n
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n N 23

.- JZMTHM;O ) (a) Z

n0+n-— 47

0414243+ 4n-1= ——— ®) %

24

=25 (©) 2

n-1 @ 2

2log, G =2log,272 =n—-1 25
1+2log,G=n Solution: Let S is set of natural number

which is less than equal to 50.

53. Three dice are thrown. What is the

probability that each face shows only §=1{1,234....,50}

multiples of 37 n(S) =50

(a) 1/9 (b) 1718 Let E is set of natural number such that
(c) 1/27 (d)1/3 n+ 2 < 50.

Solution:

n(S) = 6° =216 E={234,....,48}

E ={(3323),(666)} Let E' is a set of natural number such that
2 1 n+ 2> 50.
P(E) = 516 = 108 "
Answer: (*) E' ={1,49,50}
54. What is the probability that the month of n(EY 3
December has 5 Sundays? P(E") = n(S) 50
(a) 1 (b) 1/4 , 3 47
©37  (d)2/7 PE)=1-PE)=1-5=55
Solution: , .
56. If H is the harmonic mean of numbers 1, 2,
Total number of days in December is 31. 22,2% ..., 2" then what is n/H equal to?
So 4 weeks and three days. So last three .
days are in sequence. List of all cases of @) 2- 5=
1
last three days. (b) 2~ on—1
1
Sample Space S = { (1,2,3) (2,3,4), (3,4,5), (©) 2+ 5=
(4,5,8), (5,6,7),(6,7,1),(7,1,2)} (d) 2—- =
1,2,3,4,5 6,7 d to Monday t . ,
correspond fo londay fo Solution: Harmonic mean of numbers a,
Sunday. b,c, ...
n(S) =7 1,11
(S) 1_atptct
H
n(E) =3 "
n 1 + 1 + 1 4
n(E) 3 H a' b ¢
P(E) = _S = ;
ne) n_1.1.1 1
- 175752 n—1
55. A natural number n is chosen from the first B 122 2
50 natural numbers. What is the probability ) (1 (1)n)
n —(=
that + 2 < 502 n_al-r"_ 2) ) _,_ 1
n H 1—-r 11 2n-1
2
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57. What is the derivative of sin?x with respect
to cos®x

(@) -1

(b) 1

(c) sin2x
(d) cos2x

Solution:

d(sin’?x)  d(1—cos®x) _ L

dcos?x ~ d(cos?x)
58. Consider the following statements:

1. f(x) = Inxis increasing in (0, o)

2.gx)=e*+ e% is decreasing in (0, ©)
Which of the statements given above
is/are correct?

(a) 1 only

(b) 2 only

(c) Both 1and 2

(d) Neither 1 nor 2

Answer: (c)

Consider the following for the next three (03)
items that follow:

Let f(x) = |lnx|,x #1
59. What is the derivative of f(x) at x =0.5?

(a) -2
(b) -1
(c) 1
(d) 2

Solution: f(x) =—Inx 0<x<1

df(x) 1

_ 1
dx x 05

=-2
60. What is the derivative of f(x) at x =2 ?

(a) -5
(b) -1
) 5
(d) 2

Solution:: f(x) =Inx 1<x<o

Consider the following for the next two (02)
items that follow:

A quadratic equation is given by
(B+2V2)x? — (4+2V3)x+ (8+4V3) =0

61. What is the HM of the roots of the
equation?

(a) 2
(b) 4
(c) 22
(d) 2v3

Solution: Roots of the quadratic equation of

(B+2V2)x? — (4+2V3)x+ (8+4V3) =0

y b 4+2V3
a = —_-——=
a 3+2V2
c 8+4/3
aﬁ:—:
a 3+2V2

HM of the roots of the equation

2ap _2(8+4V3) _,

HM = = -
a+p 4423

Consider the following for the next two(02)

items that follow :

Let sin 8 be the GM of sina and cos «; tany be

the AM of sin @ and cos a.
62. What is cos2p equal to ?

(@) (cosa — sina)?
(b) (cosa + sina)?
() (cosa — sina)?

(d) (cos az—sina)

Solution: sinf = Vsina cosa
cos2fB = 1 — 2sin?p
= sin®a + cos?a — 2sina cosa

= (cos @ — sin a)?

df(x) 1 1
dx x 2 05
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63. A die is thrown 10 times and obtained the Consider the following for the next two (02)
following outputs:1,2,1,1,2,1,4,6,5,4 What items "fl'tlf°"°w=
X
will be the mode of data so obtained ? Let=J T dx,a<b
66. What is | equal to when a < 0 <b?
a) 6 b) 4
@ (b) (@) a+b (b)a—"»b
(c) 2 (d) 1 © b-a (d) (a:b)
Solution: Solution:
Data | Frequency b x|
1 4 = f —dx
a X
2 2 0_y b
4 2 = f —dx +f —dx
5 1 @ X 0 X
6 1 ¢ b
Maximum frequency is 4 of data 1. = fo dx +f0 dx
So mode is equal to 1. =a+b
Consider the following for the next two (02) Prboperty of deﬂm:tze integral
items that follow: f f(x)dx = _f £(x)dx
a b
Let f(x) = sin[r?]x + cos[—m?]x where [] is a 0—x 0 a a
. . f—dx=f—dx=—f—dx=fdx
greatest integer function . X @ 0 o
64. What s f(3) equal to? 67. What is | equal to when a<b<0?
(@) -1 (b)0 (@ a+b (b)a—b
(c) 1 (d)2 ) b—a (d) &2
2
Solution: .
Solution:
[7?]=9 9<m?<10
[-72]=—-10 —10 < —m? < -9 I= fblx_ldx
f(x) = sin[r?]x + cos[—-m?]x @
= sin9x + cos(—10x) fb —x
= | —dx
= sin 9x + cos 10x a

T (9 10 b
F(3)=sin () +eos(7) = [-ax
= sin (471 + E) + cos (5m) )
2 =—(b-a)
—sinb—1=1-1=0
= smi -1=1-1=
65. What is f(g) equal to?

Consider the following for the next three
1

@ -3 (b) -1 (03) items that follow:
1
(€)1 (d) V2 Let f(x) = |lnx|,x # 1
Solution:
68. What is the derivative of f(x) at x =0.5?
N (9 10w
£(3) =sin() +eos () (&) -2 (b) -1
= sin (271 + E) + cos (27r + E) () 1 (d)2
4 2 —
Solution:
. T 1
=st+cos(E)=ﬁ f(x)=—-Inx 0<x<1
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1
f’(x)z—; 0<x<1

1
£'(0.5) = —— = —2

0.5
69. What is the derivative of f(x) at x =2 ?
(e) — (b) -1
OF (d)2

Solution:
fx)=Inx 1<x

, 1
f'l) = x
r@=
2
70. What is the derivative of fo f (x), where 1
<x<27?
(@) - (b)
(©) -+ (d) — o
Solution: If 1 <x<2thenln1l <Inx <In2
In2<1
O<lnx<1

fof ()= IIn(f(x))| 0<f(x)=Inx<1
Lety = fof (x) = —In(Inx)
dy 1

dx  xlnx

Consider the following for the next two (02)

items that follow:

x+6 x <1
Let f(x) = |px+q 1<x<2
5x, x=2

and f(x) is continuous
71. What is the value of p ?
(a) 2 (b) 3
(c) 4 (d)5
Solution: lim,_,;-x+6 =7
lim px+q=p+gq
fy=7
if f(x) is continuous at x =1 then
lim £() = lim () = f(1)
p+tq=7

lim px+q=2p+q
x—2

lim 5x = 10
x—2%
f(2)=10

if (x) is continuous at x = 2 then
lim f(x) = lim f(x) = f(2)
x—2~ x—2+

2p+q =10
p=3andq=4
72. What is the value of q ?
(a) 2 (b) 3
(c) 4 (d)5
73. If A is the value of the determinant

a, by ¢
a b, ¢
as bz c3

then what is the value of the

following determinant?

pa; by q¢
pa, b, qc,
pas; bs qc,

(p#00rlq #00r1)
(@ pA (b) g2
() (+qA (d) pqA
a, by o

a b, ¢
as by ¢

Solution: A =

pa; by qo
pa; b; qc;
pas bz qc,
a, by ¢
a b, ¢
as bs; ¢

A1=

A= pq = pqA
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