Notation: Let N be the set of natural numbers, R be the set of real
numbers, C be the set of complex numbers and In be the logarithm to

the base e.

1.Ifpe Rand f(z) = (p*+p —6)cos2z + (p — 2)x + cos 1 is
the real valued function, then the set of values of p for which

f'(x) = 0 has no solution is

(A) (=00, —3). B) (=

2

(C) (=00, —2]. (D) (=

2. Suppose matrices A, ., and By, are such that rank(B) = r.

Then which of the following two statements must be correct?

(I) rank(A) = rank(AAT).

(IT) rank(A) = rank(AB).
(A) Both (I) and (II). (B) Only (I).
(C) Only (II). (D) None of (I) and (II).

3. An integer is chosen at random from the set {1,2,...,100}. The
probability that the chosen integer is divisible by 2 or 3 or 5 is

(A) 0.80. (B) 0.74. (C) 0.71. (D) 0.64.

4. The point on the graph y = 2,/ which is nearest to the point
(3,0) is

(4) (0,0,  (B) 2.2v2). (O) (L2. (D) (3,2V3).
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2

5. The best approximation for the value of / cos(x?)dx, accurate
0
to within 0.0001, is

(A) s+ B s+ ©) - D 53— 5



6. The area of the region enclosed by the curves xy = 2, 2y =«

10.

and y = 2 is
(A) 2In2—1. (B) 2In2+1.
(C) 3—2In2. (D) 34+ 2In2.

Let f be a function on R such that |f'(z)| < y/z for all z € R.
flx+2) - f(z)

Then xh_)rgo . equals
(A) —2. (B) 0. (C) V2. (D) 2.

. The mean of the random variable whose probability density

function is given by

Fa) = (%)(x—m) if —1<xz<2,

otherwise,

where |u] is the greatest integer less than or equal to u, is

(a) L. (B) 2. (©) 1. (D) 4.

The number of bijective functions from {1, 2, 3,4, 5} to itself such
that f(4) # 4 and f(5) # 5 is

(A) 72. (B) 78. (C) 102. (D) 114.

In R, the equation 2sinx + 3cosxz — x = 0 has

(A) at least three solutions. (B) exactly two solutions.

(C) exactly one solution. (D) no solution.



11.

12.

13.

14.

Let « be a real number such that the difference between the real

2

zeros of the polynomial P(x) = z° — ax + a — 9 is equal to 6.

Then which one of the following is NOT a possible zero of P?
(A) —5. (B) —3. (C) 3. (D) 5.

In a factory, each batch of items is examined by two robots.
When a defective batch comes, the first robot detects it with
probability 0.4. Among the batches that get past the first robot,
the second robot detects a defective batch with probability 0.5.
If a defective batch is finally detected, the probability that it

was detected by the second robot is
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(D) 7.

Let S be the set of positive continuous functions f: [0,1] - R
such that

1 1 1
dr =1 dr = d 2f(x)dr = o?
/Of(x) X ,/O:Uf(x)a: o an /Oa:f(x) r=a,

where « is a nonnegative real number. Then § is

(A) an uncountable set. (B) a countably infinite set.

(C) a non-empty finite set. (D) an empty set.

Suppose f : R — R is a continuous function. Which of the
following implies that f(z) = 0 for all z € R?

(A) [ f(z)de =0 for all a € R.

(B) fa+” f(x)dx =0 for all a € R and for all n € N.

(C) fljj f(z)dx =0 for all @ € R and for all n € N.

(D) [*, f(z)dz =0 for all a > 0.



15.

16.

17.

18.

19.

20.

Suppose that f is a continuous function on the positive real line,

and that for all z,y > 0, f(t)dt does not depend on x. If

T

f(2) =2, then for x > 0, the value of/ f(t)dt is
1
(A) 4lnz. (B) 2Inuz. (C) Inzx. (D) ilnz.

If a,b and c are positive real numbers such that abc = 9, then
the minimum value of (a + bc)(b + ca)(c + ab) is

(A) 27. (B) 162. (C) 207. (D) 216.

fA={zeR: o= 3' < 3}, then A is equal to

o=
U (2, 00). (B) (=00,2) U (§,00).
U (% 00). (D) (%, 00).

The value of lim |sin(7Va? 4+ x + 1) is

T—00

(A) 1. (B) (C) (D) o.

1 1
75 5

If o and f3 are the roots of the equation 22 +z +1 = 0, then the

value of o222 4- 32922 ig

(A) —2. (B) —1. (C) 1. (D) 2.

Let f be a real valued continuous function such that

fla) = a2+ / (z + ) (4)dy.

1

1
The value of the integral / f(t)dt is
-1



21.

22.

23.

24.

25.

3| 2= .
The value of [ | %7222 | du is

(A)5m@@—1. (B) 2—5In($%).
(C) 5In(3) — (D) 5In(2).

=0 o

The possible values of A and p so that the system of equations
p+2q+r =7 p+q+Ar=pand p+3q¢—5r = 5 has no solution

are, respectively,

(A) 6 and 9. (B) 7 and 6.
(C) 6 and 7. (D) 9 and 7.

The polynomial 2° — 10z + 20 has

A
B

(A) only negative real roots.

(B) only positive real roots.

(C) both positive and negative real roots.
(D)

D) at least two complex roots.

3)"
The series Z xrj_ln n 1) converges for all the values of z
in the mterval
(C) (=5, —1]. (D) (=2,1]

The value of lim (2"8VE 4 gntdvin 4 yn+2vn | 5"*\/5)% is

n—o0

(A) 25, (B) 3% (C) 42. (D) 5.



26.

27.

28.

29.

2 0 0 1 -2 4

fA=1(2 2 0| and B= |0 —2x —4| are matrices such
4 —4 5 0 0 -5

that the trace of AB equals zero, then the value of z is

Suppose p, q and r are real numbers such that the matrix

6 -3 p
A=11y 226
2 r 3

is orthogonal. If ¢ = v/—1, then the value of the determinant of
Ais

23 24 23 22
A) 49> in. (B) 49) i (C) 49 [T (D) 49 [
n=1 n=1 n=1 n=1

If (a,) is a sequence of real numbers such that the series Y~ | a,

is convergent, then

A) > \/a, converges if a, > 0 for all n € N.
B) >, arj is convergent.

(A)
(B)
(C) 3>, a? is convergent.
(D)

D) >°>° | a,b, converges for any sequence (b,) converging to 1.

Suppose a circle is inscribed in the square specified by the lines
r=3,x=06,y=05and y =8, then the circumference of the

circle is



30. Let S = {1,2,...,100}. The number of subsets of S having

exactly three distinct elements which add up to an odd integer

A) (%) (B) 50 x (%)
(C) 100 x (%). (D) 1 x ('Y



