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_[6 5 = 7 i g
.4_[5 ] and B=[3 .| then (48)is

28 &7 —55 67
@) [—? 55 ® | 23 -23]
—67 23 55 =23
© [—28 55 D) [? -4
What is the rank of the following matrix ?
3: 5 0 1
2 & 3 2
7 -1 6 5
11 21 3 5
(A) 4 (B) 3 (Cy 2 (D) 1

The system of equations x+ 2y+ 3z=6;x+y+2z=3; 2x+ 3y + 42= 10 has
(A) no solution (B) exactly one solution

(C) exactly three solutions (D) infinitely many solutions

If A is a square matrix of order 3 and k is a natural number, then det (kA) is

@) = det (4) (B) kdet (4) (C) K det (A) D) k3 det (A)

The point of contact of the line 2y = 4x + a with the parabola v~ = 4ax is

A) (a, a) ®B) (a, 7) o €2 O Ga

The axes of the ellipse 6%~ +9v~ + 12x — 36y — 12 =0 have lengths

(A) 6, 2V6 (B) 12,6 (C) 3,46 (D) 12, 3V6
The angle between the asymptotes to the hyperbola %—; - '-;.' =1 is

@ =-2tan”*i  @B) n-2tan': (O 2tan”3 D) 2tan”':

e | w1

The sum of the squares of the y-intercepts of the tangents to the hyperbola
%7 — 3 v* =24 which make an angle of 60° with the x-axis is

(A) 3 (B) 6 (C) 10 (D) 20
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Tangents to —, + == 1 make angles &, and 8. with the major axis. If &,+ &, =90°,

.- -

then the locus of their point of intersection is

- - 17

(A) x*+yvi=a® +b° B XL g-dgr

© __ e D) x?+vi=a®_ b

- 3z
a =

A tangent is drawn to a rectangular hyperbola. The ratio in which the portion of the
tangent between the asymptotes is divided at the point of contact is

(A)  1:+2 (B) 1:+3 00 11 (D) V2:v3

The length of the latus rectum of the parabola whose vertex is (3, —1) and the
directrix y+4=01s

(A) 3 (B) 4 © 6 (D) 12

The distance between the foci of the ellipse 16 x + 9 y" +32x— 36y =92 is
1

@ 247 ® 7 © = D) =

The normal to ¥* = 4ax at P meets the curve again at . If PQ and the normal at ¢

make angles # and @ respectively with the axis, then tan” @ + tané. tan @ is

(4) 2 (B) -2 ' C) 1 Dy -1

An ellipse has eccentricity e. The normal at an extremity of a latus rectum passes

through an extremity of the minor axis. Then e~ + €~ is

(&) 0 B) 1 © 20 @) =

An open — top box is to be made by uniting small congruent squares from the corners
of a 12" x12" sheet of tin and bending up the sides. How large should be the sides of
the squares that are cut from the corners in order to make the box hold as much as
possible?

(A) 47 (B) 25" (Cy 3" (D) 2~

The order of the element 3 in the additive group Z; 1s ...
(A 2 (B)y 4 (C) 6 (D) 8
3 : 384
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17. Let p= |13 & i :ll-] be a permutation. Then the inverse of p is
1 234 1 2 3 4y
@) (-2 34 1} B) laa 41 2]
1 2 3 45 1234
© (4313 ® (3374

18. If the entries of a 2 x 2 matrix A are defined by the formula a,, = i*+j°, then Ais ...

(A) a diagonal matrix (B) the identity matrix
. ) R
{(C) asymmetric matrix _ (D) { 3 4]

19. If ¥ =x*"7, then i

dx
En v LDE D x gin 3 - lag v
@ FLeT M ®) cosy logx - = (o) aieaty D) cosy - logx
20. If y=vsinx + vsinx + ysinx +..... to 0, then ':: is
(A) y+cosx (B) ycosx © = D)  cosx
21. If xis real, then lim__, :5:—:;:7%3 is
(A) 0 B) m © 1 (D) 24

22, What is the property of any binary operation defined on a singleton set?
(A) It forms a commutative group
(B) It is commutative but not associative
(C) It is associative but not .cummuta_tive

(D) It is neither commutative nor associative

23. If y = tan v 1:::3 , then :— 1s
@ x ® Vx © * ™

24. The product of the 5% roots of 1+ ¢ is
A4 1 B i C 1-: _ an 1
384 4
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39,

Which one of the following is a group?

(A) The set of all odd integers under addition

(B) The set of all odd integers under subtraction

(C) The set of all even integers under addition

(D) The set of all even integers under subtraction

The function 2x° — 15x° + 36 x + 4 has

(A) amaximum at x=2 and a minimum at x=

3

(B) a maximum atx =3 and a minimum atx=2

(C) maximaatx=2andx=3

(D) minimaat x=2andx=3

In the group (Q, +) the inverse of 0 1s...

@ -1 ® 0 - (©
e ) v

If y= sin e , then . 1B

(&) x B) (©)

1% =@an~> 1:_.:: ,then% is

@ -3 ® = ©

If x¥ =%*, then &£ is

@ 2 ® ©

If x+iy = -———— then 4z — 3 is

@) 3x? (B) 4x -y’ (C)

The number of real solutions of the equation 2 -3 |x| +2=01s

(A 2 B) 4 (C)

145

tan x

yixlogy -5)

x{ylogx—x)

1

(D)

(D)

(D)

(D)

(D)

(D)

=0
V1-—x-
sec-x
yiogy—1
xlogx=-1
i

x:

3

384
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IfA= [z :j and A* = |::; ﬁ}, then

(A) a=a?+b% B=ab (B) a=a?+b% p=2ab
(C) a=a?+b? B=a?-b? D) o=2ab, p=a+b

The real number x when added to its inverse gives the minimum value of the sum at x
equal to

A 2 B) 1 @ I D) -2

If the normal at the point (af;, 2at:) on a parabola meets the parabola again in the

point (at3, 2atz), then

&) zz=-n-f~ ®) s=-n+2

(C) tz=£1—% (D) t2= 1+

If G b, are 3 vectors such that a+b+¢=0, |al=3, |E}:4, |e|= 5, then
b-

Cal

a-b+ +¢-d 1s equal to

(A) 0 (B) -25 <€ 12 (D) 60

If |2_2 —11 :[ZI2 +1, then z lies on

(A) the real axis (B) anellipse

(C) acircle (D) the imaginary axis

If (1 - p) is a root of quadratic equation x* + px + (1-p) =0, then its roots are

(A) 0,1 B) -1,2 ©) 0,-1 D) -1,1

A person standing on the bank of a river observes that the angle of elevation of the
top of a tree on the opposite bank of the river is 60° and when he retires 40 meter
away from the tree the angle of elevation becomes 30°. The breadth of the river is

(A) 20m (B) 30m (C) 40m (D) 60m
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The intercept on the line y = x by the circle x* +y* = 2x =0 is AB. The equation of the
circle on AB as a diameter is

(A) it =X == B) x*+y’-x+y=0
(©) X2y +x+y=0 D) X2 +y? +x-y=0

For what value of m the vectors a=5i-9j+2k and b=mi+2j+k are
perpendicular to each other?

(A) 4 (B) ) N (D) 343

-
L ||.n

The area of the parallelogram with diagonals 3i+ ; —2k and i- 3}' +4k is

A) 83 (B) 1443 (©) 53 (D) 343
- - Sin—
If @ and b are unit vectors inclined at an angle #, then —= s
=
@ 7 ® ; © ; ®) 1
For any three vectors a, E, ¢ , what is |:r_£r +5,5+5,E+¢-1j| ?
(A) 0 ® a5, ¢ © 2 b, ¢ ® 3[a b, ¢

If the volume of a parallelopiped whose edges are represented by L T A]‘ i 3}' -
2i+ j—15k is 546, what is the value of 47

(a) -3 (B) -6 (e g D) -2

If the work done by a force F =ai+ j+k in moving the point of application from
(1,1, 1) to (2, 2, 2) along a straight line is found to be 4 units, then the value of a is

(A 1 (By 2 (C) 3 (Dy 4
If @ isthe angle between the lines le =3;1 = ": and x—1== %: = :?% , then
what is cos &7
1 T 20 Ev3
() (). 2= &) ) =

21
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What is the shortest distance between the skew lines r=(i—j)+(2i+j+k) and
r=(+j-k)+ui-j-k)?

@) (B) © = D) =

|:|'||""l
r.i'ml

What is the value of A if the points (3, 2, —=4), (9, 8, =10} and (A, 4, —6) are collinear?
(A) 0 (B) 1 (C)y -4 (D} 5

What 1is the distance from the point (1, -1, 2) to the plane
r=(+j+k)+si-N+(j-k)?

@A) jlﬁ‘ ®) 33 © % ®) 83

What is the value of A if the planes r.(2i+Aj-3k)=10 and r.(Ai+3/+k)=5 are
perpendicular?

@) 5 ® 15 © 3 o
1t [ x5, bx¢, & xa=16], whatis [4, 5, ¢]?
(A) 0 (B) 4 (C) 8 (D) 32
Which one of the following is true?
(A) pwv(~ p)isatautology and pA(~ p)is a contradiction
(B) pwvi{~ p)isacontradiction and p» (™~ p}is a tautology J
(C) Eachoneof pv(~p) and pa(~ p) is a tautology
(D) Each one of pv (™~ p)and pa(~ p) is a contradiction
. a0 . 30

The value of “1+if3 + -1-i3 is

2 2
(A) 0 (B) 1 © -1 D) 2

i6

::;_m is equal to

(A) cos@+isin@ (B) cosf-isinf@ (C) siné-icosé (D) sinf+icosd

8
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The conjugate of i* +i% +i% +i* is

(A) 0O (B) 1 <y i D) =

If @ is a cube root of unity, then (l1-@+w@’) + (l+w-w’)" equalto

(A) —4 (B) -8 (C) -16 (D) -32
The modulus of the complex number [1—+§~;][1—_211 18

(3+41)
@ 1 ® - © 242 ® 2

NG

If z liesin the second quadrant, then z lies in the
(A) first quadrant (B) second gquadrant
(C) third quadrant (D) fourth quadrant

If p represents the variable complex number =z , what is the locus of p if

wEYe)

(A) straight line (B) parabola (C) ellipse (D) circle

2

. rdmat 3 e X
The points representing the complex numbers 2i, 1+i, 4+4i and 3+5i — on the
-

argand plane form a

(A) straight line (B) rectangle (C) square (D) rhombus

If @ isthe angle between the curves y=x" and y=(x-2)° at (1, 1), then the
value of tané is

3

(A) B) 3 (&)

|

I:II

()

Wi | e

What is the value of k® in order that the curves " =x and xy =k are orthogonal ?

1 1 1 1
& = B) - O i ) B
(A) 2 (B) 4 (C) 3 (D) 6
What is the limit of “— as x tends to infinity?
e
(A) 0 (B) 1 (C) e D) *

9 384



65. The maximum and minimum values of the function f(x)=x"=12x+1in (-3, 5) are

(A) 66, 10 (B) 66, -10 (C) 66,-15 (D) 10, 66

66. What is the point on the parabola 1° = 2x that is closest to the point (4, 3) ?

(A) The origin (B) (2 2) ©) (4,2 O 1, v2)

: du .
67. If w= log(tanx+tany+tanz), then Zsm?x e is equal to

(A) O (B) 1 ) -2 D) -1
68. If u=(x—y)(y—2)(z—x), then ?—x + %+ % is equal to
(A) 0 B) x+y+z (C) - (xty+z) D) xyz

1
69. j g is equal to
a

4 - x*
A) 0 B = & £ D) =
(A) (B) > (C) 3 (D) 6
% sinx
70. j —dx is equal to
5 1+c0s8” x '
Fi T
Ay 0 By — e
(A) (B) 5 (C) ; D) =«
71, jsin"xcnszxdx is equal to
o
31 3T T T
A) — By — C) — e
(A) 3 (B) 3 (C) T: (D) ™

72. The area of the region bounded by the linesx=y+ 3, x=1andx=5 is
(A) 1 square unit (B) 2 square units

(C) 3 square units (D) 4 square units

384 10
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The area between the curves y=sinx and y=cos x and the lines x=0 and x= «

12
(A} 1 sguare unit (B) V2 square units
(C) ‘1: square unit . (D) 22 square units

The common area enclosed by the parabolas 4y°=9x and 3x" =16y is

(A) 1 sguare unit (B) 2 square units

(C) 3 square units (D) 4 square units

d
The order and degree of the differential equation e are
X

M"“_.MI“I
P
ot
|
oy,
=T =8
= =
e
L
ek |

respectively

(A 1, 1 (B) 2, 2 B R M (Dy 3, 3

. . . ) . .
The integrating factor for the differential equation (x + 1) —:-ih y=e" (x+1) is
¢

@) — ®) x+l © =
x+1 ) x+1

D & x+1

In the set of integers with the operation * definedby a*b = a+b-ab, whatis
the value of 2*(4%6)7

(A) 16 By 12 (C) -22 (D) 48

If A and B are m » n matrices, then the size of A7 + 8" is

(A) mxn (B) mxm (C) nxn I nxm

The probability mass function of a random variable X is given below:
i 0 1 2 3
p(x) c 3c 5S¢ Te

The value of ¢ is

J=

|+~

> (B) (©) D) =

2 4 g 1&

(A)

11 384
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If X and Y are two random variables having the joint densitl}-' funetion

- 0 1., 5
Ef as quh = [ - ¥ & T | o B P
‘fL-l.:'l_,l’__E-__U_.‘.__‘-zl_-a'H-\.’..'-H-__._" <y <4

then the value of P(X < 1/Y < 3] is

1 3 2
@A i ®) = © = D) =
A random variable X has probability function as follows:
X -1 0 1
pix) 3= 4c— 10c- 5c—1
Then (i) E(3X+1) and (ii) E(¥~) are
(A) 1.8;05 (B) 1.4;06 (C) 1.2;0.7 D) 1907

A box contains 27 ticket among which e tickets bear the number r (r = 0,1,2,...,n).
A group of m tickets is drawn. What is the expectation of the sum of their numbers?

mn

@ & ® = © = D) =

In

If @ and b are constants, then V'(a"X = b) is
(A a~V(X) (B) & V(X) +V(b)
©) a'l(x) D) V(X) +v{a’h)

A continuous random variable X has a pdf given by

kxe™™; x> 0,A>0
s =
f( ) { 0 otherwise

Then the constant k ; mean and variance of X are

Gy A ® 2 ;x.=

i A~

ii Dy 4 ;

H PR

(6 P ol

For a variable X, E(X) = 10 and Var(X) = 25. What are the positive values of “a” and

“b" such that Y = aX-B has expectation zero and variance 17

(A) 2 B) =.5 (C) 5.2 D) 2.5

i || s

| e

What value of k guarantees that P(|X — 7| < k) = 0.99 assuming 4 = 7,6 = 27
(A) k=20 (By E=15 (C) k=10 (D) k=5
12
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The mean and standard deviation of a binomial distribution are 5 and 2 respectively.
What is the probability mass function of binomial distribution?

@ p() =25, (2 ()" x=012...25
® plx)= (1) (z) A =012,....25

© plx) =25, (%)
(D) plx) =25, (lj:E ) ST 5

The mean and variance of a binomial distribution are 8 and 6 respectively.
Then P(X=2) is

In a throw of a die, obtaining 5 or 6 is considered a success. The mean number of
successes and standard deviation in eight throws of a die are

{(A) n=>5,sd=4/3 (B) n=6,sd=4/3

(C) n=8 sd=4/3 (D) n=4,sd=4/3

With usual notation, find p for a binomial random wvariable X if n=6 and
9P(X=4) = P(X=2).

(A) 1/4 By 12 (C)y 1/5 D)y 1/3

Ten coins are tossed simultaneously. Find the probability of getting (i) at least 7
heads and (ii) exactly seven heads.

(A) 15/64, 11/128 (BY 11/64, 15/128

(C) 11/64, 11/128 (D) - 15/64, 15/128

Let X be a Poisson random variable such that P(X=1)=0.3 and FP(X=2)=0.2. Then
P(X=0) is

(A) 0.364 (B) 0.264 (C) 0.464 (D) 0.465

The number of accidents in a year attributed to taxi drivers in a city follows a Poisson
distribution with mean equal to 3. Out of 1,000 taxi drivers, find approximately the

number of drivers with (i) no acecidents in a year and (i1) more than 3 accidents in a
year.

(A) 0.04, 350 (B) 0.05, 350 (Cy 0.05, 320 (D) 0.40, 320
13 384
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If 3% of the electric bulbs manufactured by a company are defective, find
the probability that in a sample of 100 bulbs exactly five bulbs are defective.
(exp(=3) = —.498)

(A 0.20 (B} 0.24 (C) 0.10 (D) 0.01
If X,.X. are two independent Poisson random variables with parameters 4, and 4,
then Xy — X208 8 ----coemmmemcmanenns random variable with parameter £; = A-.

{A) binomial (B) normal (C) poisson (I)) exponential

For a Poisson distribution, which one of the following is correct?

{A) mean is half of the variance (B) mean and variance are the same

(C) mean > variance (D) mean is zero and variance is one
The random variable X follows standard normal distribution. Find the mean and
variance of X,

{(A) Mean =0, variance =1 {(B) Mean =0, variance = 0.5

(C) Mean =1, variance =0 (D) Mean =1, variance = 0.5

Let X be normally distributed with mean 8 and standard deviation 4. Find
() P(5 < X < 10) and (ii) P(X £ 5)

(A) 0.35, 0.22 (B) 0.46, 0.22 (C) 0.54, 0.22 (D) 0.40, 0.22

What is the moment generating function of a normal distribution?

(A) * M, (t) = exp (fﬂ - —) B) M, (t) =exp li,-'r + ¢=::=)

© 8.0 = enp (1 + ) D) M.(0) = exp(tu+ =)

Let X follow a normal distribution with mean g and variance ¢-. Which one of the
following statements is not true?

{A) The graph of the distribution is symmetrical about v =
(B) The mean, median and mode coincide at x =

(C) It has points of inflexionat x -yt o

(D) The maximum probability is at ¥ = g and it is equal m_%_:.

14



