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INSTRUCTIONS

1.  You have opted for English as medium of Question Paper.
contains one hundred and twenty (20 Part'A’+40 Part *B* +60
Choice Questions (MCQs). You are required to answer a maxj
questions from part ‘A’ ‘B’ and ‘C” respectively. If more
questions are answered, only first 15, 25 and 20 qu¢ons
respectively, will be taken up for evaluation.

2: OMR answer sheet has been provided separately. B
particulars, please ensure that the booklet ¢
these are not torn or mutilated. If it is so, you
booklet of the same code. Likewise, check the O
work have been appended to the test booklet.

3.  Write your Roll No., Name and Seg

mber of
B’ and °C’

filling up your
er of pages and that
e Invigilator to change the
eet also. Sheets for rough

umber of this Test Booklet on the OMR

Number, Subject Cod w d Centre Code on the OMR answer
sheet. It is the solg . ility e candidate to meticulously follow the

ks 2 marks, Part ‘B’ 3 marks and Part ‘C’ 4.75 marks

5.
® negative marking @ 0.5marks in Part ‘A’ and @ 0.75
wrong answer and no negative marking for Part *C’.

6. #in Part ‘A’ and ‘B’, four alternatives or responses are given.

flternatives is the “correct™ option to the question. You have to

stion, the correct or the best answer. In Part ‘C’ each question may

NE’ or ‘MORE?’ correct options. Credit in a question shall be given only on

ion of ‘ALL? the correct options in Part ‘C’. No credit shall be allowed in

a question if any incorrect option is marked as correct answer.

Candidates found copying or resorting to any unfair means are liable to be
disqualified from this and future examinations.

8. Candidate should not write anything anywhere except on OMR answer sheet or
sheets for rough work.

Use of calculator is not permitted.

10.  After the test is over, at the perforation point, tear the OMR answer sheet, hand
over the original OMR answer sheet to_the invigilator and retain the carbonless
copy for your record.

11. Candidates who sit for the entire duration of the exam will only be permitted to carry
their Test booklet.
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NAIME oorireieeeririeeessssermnreaensssnnnes

: ; st
OMR Answer Sheet NO.....vveeerverens Slgmatmeolive lovighator



( P Kalika Maths (2)

ROUGH WORK

>
N

\E(b'

S/15 CRS/2015—4CE—1B

Downloaded from https://pkalika.in/category/download/question-p



( P Kalika Maths

PART 'A'

A pyramid shaped toy is made by tightly
placing cubic blocks of 1 x 1 x 1 em®. The
base of the toy is a square 4 x 4 cm”. The
width of each step is 0.5 cm. How many
blocks are required to make the toy?

1. 30 2. 34

3. 36 4. 40

Of three persons A, B and C, one always
lies while the others always speak the
truth. C asked A, “Do you always speak
the truth, yes or no?” He said somezthing
that C could not hear. So, C asked B,
“what did A say?” -

B replied, “A said No”.

So, who is the liar?

1. A 2. B

3 € 4. cannot be det

Two plane mirrors facing e
kept at 60° to each other.
located on the angle bise
of images of the pggnt is

130
130

130
1. 60 2. 50
3. 40 4. 30

Consider 3 parallel strips of 10 m width
running around the Earth, parallel to the
equator; A at the Equator, A, at the Tropic
of Cancer and Aj at the Arctic Circle. The
order of the areas of the strips is

1. A <A< Aj
3. A>A= A3

rest on the road. T
m/s. The time takg

L.

[ bought a shirt at 10% discount and sold
it to a friend at a loss of 10%. If the friend
paid me Rs. 729.00 for the shirt, what was
the undiscounted price of the shirt ?

1. Rs. 900 2. Rs. 800
3. Rs. 1000 4. Rs.911.25
Suppose
(Hx =4
(2) Then x — 4 = x? — 4?(as both sides
are zero)

(3) Therefore (x — 4) = (x — 4)(x + 4)
Cancelling (x — 4) from both sides

(D)1= (x+ 4)

(5) Thenx = -3

Which is the wrong step?

1. 1to2

3. 3t04 . 4to5

=
J
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10.

11.

12,

From a group of 40 players, a cricket team
of 11 players is chosen. Then, one of the

eleven is chosen as the captain of the team.

The total number of ways this can be done
is

m
[ (n) below means the number of ways »n
objects can be chosen from m objects]

L. (3(1)) 2. 11 ‘1“1))
3, 29(’;’(1’) 4, (?3)

Information in DNA is in the form of

(4)

. Number of gold medals increased
whenever total number of medals
increased

2. Percentage increase in gold medals in

2010 over 2006 is more than the

corresponding increase in total medals

Every time non-gold medals together

account for more than 50% of the total

medals

(% ]

4. Percentage increase dals in
2010 over 20064 re thapghe corres-
ponding ind er 1998

13. How m: pve integers less than

sequence of 4 bases namely A, T, G and
C. The proportion of G is the same as that
of C, and that of A is the same as that of
T. Which of the following strands of
DNA will potentially have maximum

such that the sum of the
er is divisible by three?
2. 2213

4. 3334

diversity (i.e., maximum
content per base)?
length 1000 bases with 10% G

—

2. length 2000 bases with 10% A
3. length 2000 bases with 40% T
4. length 1000 bases wilh&S
1107
100 —
80 —_—
70 —
60 —
5 50 —

~~ 18/ \

~ B ?,/

| I s e
1990 1994 1998 2002 2006 2010 2014
Year

Based on the graph, which of the
following statements is NOT true?

information

ach of the following groups of words
is a hidden number, based on which you
should arrange them in ascending order.
Pick the right answer:
A. Tinsel event

B. Man in England
C. Good height

D. Last encounter

I. &B,C.D 2. Q
3. C

,D, A
A, DB 4, B, A

B
, D, B, £
15. Starting from a point A you fly one mile
south, then one mile east, then one mile
north which brings you back to point A.
Point A is NOT the north pole. Which of
the following MUST be true?
I. You are in the Northern Hemisphere
2. You are in the Eastern Hemisphere
3. Youare in the Western Hemisphere
4. You are in the Southern Hemisphere
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16.

17.

18.

A single celled spherical organism contains
70% water by volume. If it loses 10% of its
water content, how much would its surface
area change by approximately?

1. 3% 2. 5%

3. 6% 4, 7%

Jar W contains 40 white marbles and jar B

contains 40 black marbles. Ten black

marbles from B are transferred to W and

mixed thoroughly. Now, ten randomly

selected marbles from W are put back in Jar

B to make 40 marbles in each jar. The

number of black marbles in W

1. would be equal to the number of white
marbles in B

2. would be more than the number of
white marbles in B

3. would be less than the number of white
marbles in B

4. cannot be determined from the
information given

*

lametricatly opposite
ing of radius
ds each other. The
half of that of the
point at which they meet is at

3R .
2. 3 from A

3R ..
R from B
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19. If aN =8§
eF=1
gH=>M

then nS = ?

20. AB is the diameter o

CD is perpendicula:
P.If CP =2 and 1

circle 1s

(28]
s

2
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e
N
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ing it at

radius of the
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PART 'B' . b (l) s

Y x+y.
Z
1. onlyf.
[ UNIT - 1 ‘ 2. onlyg.
3. onlyh.
4.  all the transformations f, g and h.

21. Given a4 X 4 real matrix A, let T: R* -
R* be the linear transformation defined by
Tv = Av, where we think of R*as the set
of real 4 X 1 matrices. For which choices
of A given below, do Image(T) and
[mage(T?) have respective dimensions 2
and 1? (* denotes a nonzero entry)

24.

00 % &
|10 0 x= =
] A= 00 0 =
0 0 0 o0
[0 0 =+ 0]
2. A= 00 0
0 0 0 =«
0 0 0 =]
[0 0 0 0] i
3 A= 0 0 0 O ; .
0 0 0 = 1. does not exist
0 0 = 0l * 2. isinfinite.
8 0 0 g 3. exists and equals 1.
1, A= o g E ; \ 4. exists and equals 0.
0 0 * «x
26. Let A, B be n X n matrices. Which of the

following equals trace(A?B?)?

22, Tl'hc :l;uzn of Li' series 1. (trace(AB)V
TREET uals 2. trace(AB%A)
. e 2 £ 3. trace((AB)?)
2 :
: 4. trace(BABA
4, Lok = ( )

27. Let A be an m X n matrix of rank n with
kh of the following is a linear real entries. Choose the correct statement.
Ax = b has a solution for any b.

trans®rmation from R3 to R%? !
Ax = 0 does not have a solution.
[f Ax = b has a solution, then it is

%
4
& f(y)_(x-t-y) :
z unique.

% 5 .
! ( xy ) 4. y'A = 0 for some nonzero y. where y’
. = 3 :

g\y xX+y denotes the transpose of the vector y.

23.

L b2 =
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28.

29.

30.

31.

32.

Let V be the space of twice differentiable
functions on R satisfying

f=2f' +f=0.

Define T:V —» R? by T(f) =
(f'(0), £(0)).

Then T is

1. one-to-one and onto.

2. one-to-one but not onto.
3. onto but not one-to-one.
4. neither one-to-one nor onto.

Which of the following subsets of R" is
compact (with respect to the usual
topology of R™)?

L. 06 % 0 X ): [l € L1 E<n)

{(x1, %2, ey Xp): X1 + X3 + -+ x,, = 0}

2.

3. {(xq, %z, %p): %20, 1Si<nj}

4, L0%0w%) LESx% <24
1Z£i<n)}

Let f: X — X such that
f(f(x)) = x for all xeX. Then
f is one-to-one and onto.

f is one-to-one, but not onto$
f is onto but not one-to-
f need not be either one-to-
onto.

RO UL I S

A polynomial of od
coefficients m
1. atleast one
no real root.

egree al

2
3.
4

The row Wce of a 20 X 50 matrix A has
dimension 13. What is the dimension of
the space of solutions of Ax = 07

1. 7 2. 13
3. 33 4. 37

(uniT-2 |

33.

34.

Let, foreachn > 1, C, be the open disc
in R?, with centre at the point (n, 0) and
radius equal to n. Then

1

2. {(x,y)eR%:x
3. {(x,y)eR%:x
4. {(x.y)eR%

|z+ 2

L. O 2.

—21i.
2. 4, 1.

Let f be a real valued harmonic function
on C, that is, f satisfies the equation

2 2
s + % = 0. Define the functions

ax?
_of .of
9= x ldy
d 5}
i
ax ady
Then
1. g and h are both holomorphic
functions.
2. g is holomorphic, but h need not be

holomorphic.

3. his holomorphic, but g need not be
holomorphic.

4. both g and h are identically equal to
the zero function.
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37.

40.

8
Let D be the set of tuples (wy, ..., Wig), 42. Let f: R = R be a polynomial of the form
where w;e{1,2,3}, 1 < i <10 and f(x) = ag + a;x + a;x* with
W; + Wi4q is an even number for each ag,a1,a; € R anda, # 0. If
with1<i<9. ;
Then the number of elements in D is Ey = [, f(x)dx = [f(-1) + f(D],
. 2% +1. 2, 2M+1, 1, 1 :
3. 310 41, 4. 311 41 E;!:Llf(x)dx "E(f(“l)+2f(0)+,“‘(1))
and |x| is the absolute value of x € R,
Let R be the ring Z[x]/((x* + x + then
1)(x® + x + 1)) and I be the ideal . |Ey| < |E| |Ey| = 2|E;|
generated by 2 in R. What is the 3. |Ei| = 4|E,] = 8|E,|
cardinality of the ring R?
L. 27. 2. 32. 43. Lety(x)bead on of the
3A 64‘. 4 [l]lil‘lllc. -lni[ia] \Jalu h
. Up to isomorphism, the number of abelian

groups of order 108 is:

1. 12 2. 9.
3. 6. 4, 5. cashicn)
el
. The number of subfields of a field of ﬂz(ll
cardinality 2'" is ‘
1. 2 2. 4.
" 44. Leta,b € R be such that a? + b* # 0.
3. 9. 4, 100. -
Then the Cauchy problem
a 2
How many elements dogl a é% + b% =1 x,y €R
{zeC|z% = -1, 0< u(x,y)=xonax+by=1
k < 60} have?
' . has more than one solution if either a
43- or b is zero
)

has no solution
has a unique solution
has infinitely many solutions

_.;AL;) !‘J

45. The singular integral of the ODE
(xy' —y)? = x3(x* = y?) is
1. y=xsinx
y = xsin(x + E)

integral equation

(x) = 2 f, 3x — 2)t y(t)dt, with A as a
meter, has
only one characteristic number 2
two characteristic numbers 3. y=x
more than two characteristic numbers 4
no characteristic number

-l oy

8
y—x+:
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46. The initial value problem

y' =2/, y(0) = a, has

a unique solution ifa < 0

no solution ifa > 0

infinitely many solutions if a = 0
a unique solution if @ > 0

ol el bl

47. Consider two weightless, inextensible rods
AB and BC, suspended at A and joined by
a flexible joint at B. Then the degrees of
freedom of the system is
1. 3 2. 4
3. 5 4, 6

48. Consider the initial value problem
L PN T = 42y
g 26y =0, u(0,y)=4e %,
Then the value of u(1,1) is

1. 4e? 2. 4e?
3. 2e* 4. 4e*
[ UNIT - 4 ] .

49. Suppose X, X are randorgfa
that X,, converges i di

(—1)"X, also con bution to
X. Then
1 X must h ic distribution

t have a
st be a constant,

S50. Ten b are put in 6 slots at random.
Then the expected total number of balls in
the two extreme slots is
1. 10/e. 2.
3. 1/6. 4,

10/3.
6/10.

S1.

52.

53.

54.

Assume that X~ Binomial (n,p) for some

n=1and 0 <p <1 and Y~ Poisson (1)

for some A > 0. Suppose E[X] = E[Y].

Then

1. Var(X) = Var(Y)

2. Var(X) < Var(Y)

3. Var(Y) < Var(X)

4.  Var(X) may be larger
than Var(Y) depenga
of n,p and A.

Suppose X; [ 6;~

independentl

ollowing is true about
pstributions of X; and X,?
X, areiid N(u, 12 + o2).

1 and X, are not normally

tributed.

X1 and X, are N(u, 72 + 02) but they
are not independent.

X1 and X, are normally distributed
but are not identically distributed.

{N(t):t = 0} is a Poisson process with
rate A > 0. Let X, = N(n),n=10,1,2,
Which of the following is correct?

{X,} is a transient Markov chain.

B

{X,} is a recurrent Markov chain, but
has no stationary distribution.

3.  {X,} has a stationary distribution.

4.  {X,} is an irreducible Markov chain.

Let X;,X,,--,X,, be independent and
identically distributed random variables

having an exponential distribution with
mean i
LetS, =X;+X,++X,and N =

inf {n = 1: S,, > 1}. Then Var(N) equals

1= il 2. A
A2, 4, oo,

Downloaded from https://pkalika.in/category/download/question-p

(9)



( P Kalika Maths (10)

>
N

\E(b'

Downloaded from https://pkalika.in/category/download/question-p







































	mathkeyA_June2015
	mathkeyB_June2015

