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47.

48.

49.

BIOLOGY

Excess salt inhibits bacterial growth in pickles by
A. endosmosis B.  exosmosis
C. oxidation D. denaturation

Restriction endonucleases are enzymes that are used by
biotechnologists to

A.  cut DNA at specific base sequences
B. join fragments of DNA

C. digest DNA from the 3’ end

D. digest DNA from the 5’ end

Enzyme X extracted from the digestive system hydrolyses
peptide bonds. Which of the following are probable
candidates to be enzyme X?

A. Amylase B. Lipase
C. Trypsin D. Maltase
>voao=§»=c_oonm3:v>wg

A. antigen A and B on RBCs and both anti-A and
anti-B antibodies in plasma

B. antigen A and B on RBCs, but neither anti-A nor
anti-B antibodies in plasma

C. no antigen on RBCs but both anti-A and anti-B
antibodies present in plasma

D. antigen A on RBCs and anti-B antibodies in plasma

18

35.

36.

37.

38.

Reaction of 2-butene with acidic KMnOy gives )
A. CH, CHO B. HCOOH zt

il
C. CHCH;OH D. CHCOOH ¢

The gas released when baking soda is mixed with vinegar,
is

A. CO B. CO;

C. CH D. O

The element which readily forms an jonic bond has the

electronic configuration
A 1525 B. 15252
c. 15252 D. 1526293

The major products of the following reaction

N—nmAMv.—.pgn‘i"

are
A. ZnOand SO; B. ZnSO,and SO;
C. ZnSO,and SO, D. Znand SO,

15
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55.

56.

57.

Which one of the following is detrimental to soil fertility?
A.  Saprophytic bacteria B.
C. Nitrobacter D.

Nitrosomes
Pseudomonas

In which one of the following phyla is the body
segmented?

A. Porifera B.
C. Annelida

Platyhelminthes
D.  Echinodermata

Widal test is prescribed to diagnose
A.  Typhoid B.  Pneumonia
C. Malaria D. Filaria

Which, among grass, goat, tiger and vulture, in a food

chain, will have the maximum concentration of harmful

chemicals in its body due to contamination of pesticides in

the soil?

A. - Grass since it grows in the contaminated soil

B.  Goat since it eats the grass

C.  Tiger since it feeds on the goat which feeds on the
grass

D.  Vulture since it eats the tiger, which in tum eats the
goat, which eats the grass

20

29.  One mole of ideal gas undergoes a linear process as shown
in figure below. Its temperature expressed as a function of

volume V is,
P
©0) o >
i
A Bl g BV
R R

30. The international space station is maintained in a nearly
circular orbit with a mean altitude of 330 km and a
maximum of 410 km. An astronaut is floating in the space
station’s cabin. The acceleration of astronaut as measured

from the earth is

A. zero. -

B. nearly zero and directed towards the earth.

C. nearly g and directed along the line of travel of the
station.

D. nearly g and directed towards the earth.

13 )
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61.

62.

63.

PART I
Two-Mark Questions

MATHEMATICS

A triangular corner is cut from a rectangular piece of paper
and the resulting pentagon has sides 5, 6, 8,9, 12 in some
order. The ratio of the area of the pentagon to the area of
the rectangle is

11 13

—_ B.
18 18

15 17
— B e i
18 18

A.

C.

For a real number x, let [x] denote the largest integer
less than or equal to x, and let {x}=x—[x]. The number of
solutions x to the equation [x]{x}=5 with 0<x< 2015 is

AL 0 B .3
C. 2008 D. 2009

Let ABCD be a trapezium with AD parallel to BC.
Assume there is a point M in the interior of the segment
BC suchthat AB= AM and DC = DM . Then the ratio
of the area of the trapezium to the area of triangle AMD
is

A 2
B, F4
L. 4
D. not determinable from the data

22

23.

24,

25.

An optical device is constructed by fixing three identical
convex lenses of focal lengths 10 cm each inside a hollow
tube at equal spacing of 30 cm each. One end of the device
is placed 10 cm away from a point source. How much does
the image shift when the device is moved away from the
source by another 10 cm? L haplt

A 0 B. S5em A%

C. 15cm D. 45cm

An isosceles glass prism with base angles 40° is clamped
over a tray of water in a position such that the base is just
dipped in water. A ray of light incident normally on the
inclined face suffers total internal reflection at the base. If
the refractive index of water is 1.33 then the condition
imposed on the refractive index u of the glass is

A u<207 B. u>207
C. u<l74 D. u>174

A point source of light is moving at a rate of 2 cm-s”
towards a thin convex lens of focal length 10 cm along its
optical axis. When the source is 15 cm away from the lens
the image is moving at

A.  4cm-s" towards the lens.

B. 8cm-s" towards the lens.

C. 4cm-s’ away from the lens.

D. 8cm-s’ away from the lens.

11
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PHYSICS

66. A girl sees through a circular glass slab (refractive

67.

index 1.5) of thickness 20 mm and diameter 60 ¢m to the
bottom of a swimming pool. Refractive index of water is
1.33. The bottom surface of the slab is in contact with the
water surface.

The depth of swimming pool is 6 m. The area of bottom of
swimming pool that can be seen through the slab is
approximately

A. 100w’ B. 160m’

c. 190w’ D. 220m’

1 Kg of ice at =20 °C is mixed with 2 Kg of water at 90 °C.
Assuming that there is no loss of energy to the
environment, what will be the final temperature of the
mixture? (Assume latent heat of ice = 3344 KJ/Kg,
specific heat of water and ice are 4.18 kJ/(kg.K) and
2.09 kl/(kg.K), respectively.)

A. 30°C AR O

C. 80°C P.. 45°C

24

19.

>=o£a23.8~25a%=vowm38=5§§9n+u
direction with a uniform acceleration of 1 m/s” for 4 s and
then it continues moving with a uniform velocity of 4 nm/s
in the same direction. The x— graph for object’s motion

will be -
‘w.‘z

A * B.” ~.T,\..% .,,..,.

' ! : F \Q

| P
e \
NN :
N A

S 7 =5 A

If the axis of rotation of the earth were extended into space
then it would pass close to

the moon.

the sun.

the pole star.

the centre of mass of all the planets in the solar
system.

ocow»
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70.

Stoke’s law states that the viscous drag force F
experienced by a sphere of radius a, moving with a speed v
through a fluid with coefficient of viscosity 7, is given by
F = 6xnav

If this fluid is flowing through a cylindrical pipe of radius
r, length / and a pressure difference of P across its two
ends, then the volume of water ¥ which flows through the
pipe in time  can be written as

N"ﬁhhu Qv ‘n¢
] 1

where k is a dimensionless constant. Correct values of
a, b and care

A. a=l b=-1,c=4
B. a=-l b= c¢c=4
C. a=2, b=-1, ¢=3
D a=1, b=-2, c=-4

26

12

13.

14.

15.

The least positive integer n for which ¥n+1-Vn Aﬂ_m is

A. 6 B
e & D59

Let n>1 be an integer. Which of the following sets of

numbers necessarily contains a multiple of 37
A, n-1,1n"+1 B. n'.n"-1

c. n.nt+l D. n®n?-1

The number of distinct primes dividing 1214131414! is

A, 3 B. 6
G 7 D. 8

:oinsawéua:a.asg@nna_aﬁa%na
word EDUCATION so that all the following three
conditions hold?

- the vowels occur in the same order (EUAIO);

- ?8:8:3:8059908%3@&30—.3“

- no two consonants are next to each other.

A. 15 B. 24

G 2 D. 120
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74.

75.

The amount of Ag (atomic mass = 108) deposited at the
cathode when a current of 0.5 amp is passed through a
solution of AgNO; for | hour is closest to

A 24 B. S5g
C. 108¢g D. Ilg

The major product of the reaction is

(e
e M e
& It

7.

Let P be an interior point of a triangle ABC. Let Q and
R be the reflections of P in 4B and AC, respectively.
If O, A4, R are collinear then ZA equals P
% »

A 30 B. 60° ="
c. 9 D. 120°

Let ABCD be a square of side length 1,and T a circle
passing through B and C, and touching AD . The radius
of I' is

A. B.

C. D.

o |lwn |-

3
8
.5
V2

Let ABCD be a square of side length 1. Let P,O,R,S be
points in the interiors of the sides AD,BC,AB.CD,
respectively, such that PQ and RS intersect at right

33

Bm.&.:.wmn..‘gaonﬁw

4

2 343
“lw wo &
,m

+1 D. 4-22

A.

C.
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78.

A few rabbits are introduced in an un-inhabited island with
plenty of food. If these rabbits breed in the absence of any
disease, natural calamity and predation, which one of the
following graphs best represents their population growth?

A g 8. 4,

W ;

7
(

Pepulasen
Populaten

PART |
One-Mark Questions

MATHEMATICS

Two distinct polynomials f(x) and g(x) are defined as
follows:

f)=x"+ax+2; glx)=x +2x+a.
If the equations f(x)=0 and g(x)=0 have a common
3&935085%9«303%%3&:3

f()+g(@=0is = 3\@
; e

La Y
= B. 0 — &

D. 1

2
e =
2

If n is.the smallest natural number such that
n+2n+3n+---+99n w»%ﬁgg%:%
of digits in n” is

A ] B. 2

¢ =3 D. morethan 3

let x,y,z be positive reals. Which of the following
implies x=y =72 ?

O PL+y+=30z
(1) O+ ylzaye =302
am x*+y'z+ 2x =31z

V) (x+y+z2) =210z
A. LIVonly B. LILIVonly
C. 1 HandIlonly D. Allof them
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