INSTITUTE OF MATHEMATICS AND APPLICATIONS
BHUBANESWAR
ENTRANCE EXAMINATION-2015
B.Sc.(Honours) in Mathematics & Computing

Full Marks: 100 Time: 2 Hours.

This question booklet contains 50 questions. For each question/incomplete state-
ment, four alternative answers are suggested and given against (A), (B), (C) and
(D) of which, only one of them is correct. Choose the correct answer in each ques-

tion. Each correct answer carries 2 marks. More than one answer marked against
a question will be deemed as incorrect.

Multiple-Choice Questions

L LetU={(z,y) eR?:y=¢*} and V = {(2,y) € R? : y = log(z),z > 0}. Then
(AUcCV BYUNV =0.
(C)VCUandU—V#@.' (D)UNV ={0,1}.

2. Of the following choices of §, which is the largest that could be used successfully with an
arbitrary € in an epsilon-delta proof of al:l_}rré(l —3z)=-57

(A) § = 3e. (B)d =e. (C)d =¢/2. (D) § = ¢/4.

3. If the domain of the function f given by f(z) = is {x € R:|z| > 1}, then the range

1—g?
of fis
(A){reR: - <z < -1} (B) {zeR:-o0 <z <0}
(O {zeR: —0<z<1}. (D) {reR:-1<z < x}.

4, A function f from the set of natural numbers to the set of integers defined by

=l pisodd |

fln)=4 *° is
-5, mniseven
(A) one-one but not onto. (B) onto but not one-one.

(C) both one-one and onto.’ (D) neither one-one nor onto.

5. If a complex number z satisfies |22 — 1| = |2|? + 1, then z lies on
(A) the X-axis. (B) an ellipse. (C) a circle. (D) the Y-axis.

6. The number of integers lying between 100 and 500 that are divisible by 7, but not by 21 is

(A) 57. (B) 38. (C) 19. (D) 11.
7. If 22 + y® + 22 = 1, then zy + yz + zz lies in the interval
(A) [1,2]. (B) [0,1). (C) [0,1/2]. (D) [-1/2,1].
1
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10.

11

12.

13.

14.

15.

16.

. If p(z) = az? + bz + c and ¢(z) = —az? + dz + ¢ (ac # 0), then the equation p(z)q(z) = 0

has
(A) four real roots. (B) exactly two real roots.
(C) either two or four real roots (D) at most two real roots.

The system of linear equations: z+2y+z=3,2z4+3y+2=3,3c+5y+2z=1 has

(A) infinite number of solutions. (B) exactly three solutions.

(C) a unique solution. (D) no solution.

Consider the set U consisting of all determinants of order 3 with entries 0 and 1 only. Let

V be the subset of U consisting of all determinants with value 1 and W be the subset of U
consisting of all determinants with value —1. Then

(AYU=VUW. (B) V and W have the same number of elements.
(W =0. (D) V has twice as many elements as W.

Let X and Y be two sets containing 2 and 4 elements respectively. Then the number of subsets

of X x Y having 3 or more elements is

(A) 256. (B) 220. (C) 219. (D) 211.

The range of the function f(z) = [|sinz| + |cosz|] (z € R), where [] denotes the greatest

integer function, is

(A) {0} (B) {0,1}. (C) {1}. (D) {0,1,2}.
If lim logla+) =168 + a lim l(_)g_:c_—_l =1, then the value of « is
r— T =0 T —e
(Aye(1-1). (B) e(1 + a). (C) e(2 — a). (D) None of these.
ev, 250 .
The function f(z) = is
1-z|, >0

~ (A) not continuous at z =0, 1.

)
(B) differentiable at ¢ = 1.~
(C) differentiable at z = 0.

(D) continuous at z = 0,1, but not differentiable at these points.

A particle moves along the X-axis so that at any time ¢ its position is given by z(t) = te=2t,
For what value of t is the particle at rest 7 .

(A) No values. (B) 0 only. (C) 1/2 only. (D) 1 only.

A curve in the plane is defined parametrically by the equations x = #3 4t and y = t* + 2t%.
An equation of the line tangent to the curve at ¢ =1 is

(A) y = 2z. (B) y = 8. (C)y =2z - 1. (D) y = 4z — 5.

2
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17. A region in the plane is bounded by the graph of y = 1/z, the X-axis, the line z = m, and

18.

19,

20.

21.

22,

23.

the line z = 2m (m > 0). The area of the region

(A) is independent of m.
(B) increases as m increases.
(C) increases as m increases when m < 1/2; decreases as m increases when m > 1/2.

(D) decreases as m increases when m < 1/2; increases as m increases when m > 1/2.

If M is a 3 x 3 matrix such that M2 = 0, then the determinant of the matrix (I + M)%0 —50M
is equal to

(A) 1. (B) 2. () 3. (D) 50.

The contrapositive of the statement "I go to school, if it does not rain” is
(A) If it rains, | go to school.

(B) If it rains, 1 do not go to school.

(C) If | go to school, it rains.

(D) If | do not go to school, it rains.

If the Rolle's theorem holds for the function f(z) = 2z3 + az? + bz in the interval [—1,1] for
the point ¢ = 1/2, then the value of 2a + b is equal to

(A) —2. (B) —1. (C) 1. (D) 2.

If |a] = 2,|b] = 3 and |2d — b| = 5, then the value of |2d + b| is equal to

(A) 17. - (B) 7. (C) 5. (D) 1.

If X and Y are two events such that P(X UY) = P(X NY), then the incorrect statement
amongst the following is

(A) P(X)+ P(Y)=1.

(B) P(XNY')=0.

(C) P(X'NnY)=0.

(D) X and Y are equally likely.

Let R be the relation defined on the set of real numbers such that
R ={(x,y) :sec’z — tan?y = 1}. Then R is

(A) reflexive and symmetric, but not transitive.
(B) symmetric and transitive, but not reflexive.
(C) reflexive and transitive, but not symmetric.

(D) an equivalence relation.
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24.

23

One ticket is selected at random from 50 tickets numbered 00,01, 02, 5

bility that the sum of the digits on the selected ticket is 8, given that the product of the dlgits.
on the ticket is zero, is .

(A) 1/14. (B) 1/7. (€) 5/14. (D) 1/50.
] dzr %
Viz+9)
(A) -23-tan’1\/5 + Constant. (B) %tan‘1 (——\,/3—_—) + Constant.
- (C) tan~1y/z + Constant. (D) tan~! ({-) + Constant.

26.

27.

28.

20.

30:

3L

32.

i

A circle with centre (2,4) is such that the linex +y +2 =0 cuts a chord of length 6 units,
Then the radius of the circle is

(A) V41 units. (B) V11 units. (©) V21 units. (D) V31 units.

If cos™lz = cos"l_(5/13) + cos~1(3/5), then z = ;
(A) 3/65. (B) —36/65. (C) —33/65. (D) -1.

2 P 22 2
If the foci of the ellipse — + == =1 and the hyperbola T _ 2L —1 coincide, then o?

25 16 a?
(A) 4. (B) 5. (C) 8. (D) 9.
If cos 8 + sin = p and cos® ¢ + sind 6 = g, then p(p? — 3) =
(A) g (B) —2q. (C) 2¢. (D) 2¢*.
Consider the following two statements for the parabola y?+6y—22+5=0.
Sy : The vertex is (=2, —3). S, : The directrix is y + 3 = 0.

Which one of the following is true ?

(A) Both Sy and S are true. (B) S is true, but Sy is false.
(C) S is false, but Sa is true. (D) Both S; and S are false.
Lz 8sin:c |
—_— t
The value of lm}) 5(z —sina) equals to
(A) -1/2. (B) 1/2. Q)1 (D) 3/2.
If (10)° + 2(11)1(10)® + 3(11)%(107 + ... + 10(11)? = (10)°, then the value of o is equal to
(A) 121/10. (B) 441/100. (C) 110. (D) 100.
¢ =1 y-3 z-—-4. | "
The image of the line TPk i in the plane 2z — y + 2z = —3 is the line
: z+3 y-5_2-2 z+3 y—-5_z2+2
WS T Tr, B L e T
z—3 y—+5 z-2 w—3 y+h &—2
= = D = = &
(©) 3 1 -5 (B) -3 -1 5
4
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34,

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

If [@ % b5 x & @ = A[G54], then A = ‘
(A) 0. (B) 1. (C) 2. (D) 3.

A multiple choice examination has 5 questions and each question has 3 alternative answers of

which exactly one is correct. The probability that a student will get 4 or more correct answers
just by guessing is

3 13 11 10
The coefficient of 250 in the expansion of (1 + z)4!(1 — & + z2)4 is
(A) 3. (B) 2. (€)1 (D)o.

If the points (1,2,3) and (2,~-1,0) on the opposite side of the plane 2z + 3y — 22 — a = 0,
then the value of « is

(A)l<a<2 (B)a<1. Q) a>2. (D)a =1.

Which one of the following is correct 7

(A)sinl >sinl1° (B)sinl <sinl°. (C)sinl=sin1°. (D)sinl® = Z_sinl.

18°
If the function f(z) = |z — 1|+ |z — 3| + |5 — z| (z € R) decreases, then z lies in the interval
(A) (1,00). (B) (—00,3). (C) (3,5). (D) (~00,5).
The area of the region {(z,y) € R?: 22+ 342 <1<z +y}is
v 1 72 72 72
- — = — —. D) —.
(W) -3 ®) % (© % 0%
I
If Iy = f El-Eﬁdaz: and I = / cosa:dm’ then which one of the following is true ?
0 VI
2 2
(A)Il>§and12<2. (B)Il>§and12>2.
2
(C)I1<—§-and12<2. (D)II<§andIQ>2.
, 2 2
Area of the greatest rectangle that can be inscribed in the ellipse 6 + % = =1lis
(A) 2v/5 sq.units.  (B) 10 sq. units.  (C) 20 sq. units. (D) 40 sq. units,
d ;
Ify=(1—z)(1+2?)(1+z*)- - (1+'9), then E.% atz=0is
(A) -1 (B) 0. (C) 99. (D) 100.

If £ is an odd differentiable function defined on R and f/(3) = —2, then
(A) f(-3)==-2. (B)f'(-3)=0. (O f(-3)=2 (D) f(-3)=
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46.

Vitazr-i<az

45. For what value of a, the functi W T#0
S Tanction f(x) & Pogde s« -2 5 is continuous at
z=07 z-2" 7=
3 1
A) —=. et 1
()= (B) -3. Q) 5. (D) 1.
Itf f :?R — R is defined by f(z) = min{1 + z,1 + |z|}, then which one of the following is
_true

47.

48

49.

50.

(A) f(z) > 1 forall z e R,

(B) f is not differentiable at any point of R.
(C) f is differentiable at all the points of R.
(D) f is not differentiable only at z = 1.

The number of groups that can be formed from 5 different green balls, 4 different blue balls,
and three different red bulbs, if at least 1 green and 1 blue ball is to be included is

(A) 3700. (B) 3720. (C) 3740. (D) 3760.
If ~ (p A q) is false, then the corresponding values of p and g are, respectively
(A)T,T. (B) T, F. (C) e (D) None of these.
2243z z—1 z+3
fFl 241 =2z z—4|=az*+0bz®+cz® +dz +e, where a,b,c,d and e are constants,
z—3 z+4 3z
then e = '
(A) —1. (B) 0. (C) 1. (D) 2.

If two sets X and Y have 80 elements in common, then the -number of elements common to
the sets X x Y and Y x X are

(A) 280, (B) 80. (C) 802, (D2,
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