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PARTL

One-Mark Questions

MATHEMATICS

Suppose a. b, ¢ are three distinet real numbers. Let

Px) = (x—b)(x—c) + (x-o)(x-a) N (x-a)x-b) .
(a—b)a-c) (b~clb—a) (c~a)c-b)

When simpiified, P{x) becomes

Al

I

X

2 +(a+b+c)ab+be+ ca)
(a-bXb-c)c—-a)

0

Let o, b, x. y be real numbers such that > +b° =81,

x> +y? =121 and ax+by=99. Then the sct of all
possible values of gy —bx is

S

c ) D, [i w)
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Ifx+£=a_. x2+i3=b, then x3+i_, is
x x 2

& rat-3g-2-p
a° —a? —3a+4-5
a-a+3a—-6-b

& +a” +3a—-16 b

vow»

Let &, &, ¢, d be real numbers such that |a—&} = 2, |b—¢| = 3,
le~d] = 4. Then the sum of all possible values of jz — d] is

A9 B. 18
C. z4 D. 30

Below are four cquations in x, Assume that O < » < 4,
Which of the following cquations has the largest solution
for x?

X

(l I
B. SL +1—7J =9

l X
D. 5(1+—J =9
v

A 5{1+iv—9
") ”
c. s(+2r) =9

Let 48C be a triangle with £B=90°. Let AD be the
bisector of £A4 with D on BC. Suppose AC = 6 cm and the
area of the triangle ADC is 10 cm®. Then the length of 8D
in cm is cquatl to

A 2 B, =
5 10

c 2 p. 2
3 3

A piece of paper in the shape of a sector of a circle
(see Fig. 1) is rolled vp 1o form a right-circufar cone
(see Fig. 2). The value of the angle #is

NN
A A

-~ 5>
Fig. 1 Fig. 2
A 107z 5. X
13 13
C 5_7'! D, 6_”.
13 ' 13

In the adjoining figure AB = 12 cm, CD = 8 cm, BD =20 cm;
=0 .

ZABD = ZAET = ZEDC =90° If BE= x then

A

3"

R E D
A, x has two possible values whose difference is 4
B. xhas two possible values whose sum is 28
C. xhas only one value and x =12
D. xcannot bedetermined with the given information
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Three circles cach of radius | touch one another externally
and they lic between two parallel lines. The minimum
possible distance between the lines is

A, 2-.!-\./5 R 3+

cC. 4 D. 24—

The number of distinct prime divisors of the number
512°-257 —259% is

A 4 B.
C. 6 D. 7

L )

Consider an incomplete pyramid of balls on a square base
having 18 laycrs; and having 13 balis on each side of the
top layer. Then the total number V of balls in that pyramid
satisfics

A 9007< M <10000 B. 8000 <N<9000
C. 7000 <N < 8000 D. 10000 <N< 12000

A man wants to rcach a certam destination. Onesixth of the
total distance is muddy while half the distance is tar road.
For the remaining distance he takes a boat. His speed of
traveling n mud, in water, n tar road is in the ratio 3:4:5,
The ratio of the durations he requires to cross the patch of
mud, stream and tar road is

145
2°3°2
C. 10:15:18 D. 1:2:3

B. 3:8:15

3

A frog is presently located at the origin (0, 0) in the
xy-plane. It always jumps from a point with integer
coordinates to a point with integer coordinates moving a
distance of 5 units in each jump. What is the minmum
number of jun ps required for the frog to go from (0, 0) to
(0, 1)?

A2 B. 3

C. 4 D. 9

A certain 12-hour digital clock displays the hour and the
minute of a day. Due to a defect in the clock whenever the
digit 1 is supposed 1o be displayed it displays 7. What
fraction of the day will the clock show the correct time?

A,

Blw N~
a0

There are 30 questions in a multiplechoice test. A student
gets | mark for cach unattempted question, O mark for each
wrong answer and 4 marks for cach comrect aswer.

A"student answered x questions oorrectly and scored 60.
Then the number of pessible value of x is
A 15 B. 10

C. 6 D. 5

|



PHYSICS

.16 A simple pendulum oscillates freely betwezen points A

A ¥
anc .

A

We now put a peg (nail) at some point C as shown. As the
pendulum moves from A 10 the right. the string will bend at
C and the pendulum will go 1o its extreme point D. Ignoring

friction. the point D

A, will lie on the ling AB

B. will lie above the line AB
C.  will lie below the line AB

P, will coincide with B

Q
[a}

17

18

A small child tries to move a large rubber toy placed on the
ground. The 10y does not move but gets deformed under her

pushing force { F ) which is obliquely upward as shown.
Than

i NICh

Push ._F-

WA/ 7

A.  the resultant of the pushing force (F‘ ). weiglt of the
toy. normal force by the ground on the toy and the
frictional force is zero

B. the normai force by the ground is equal and opposite
to the weight of the toy

C. the pushing force { F ) of the child is balanced by the

A e A
Cudi dild JPPOsic THLLLIFLL fu‘r.c

D. the pushing force { F ) of the child is balanced by the
total internal force in the toy generated due to
deformation

A juggler tosses a ball up in the air with initial speed «. At
the instant it reaches its maximum height /. he tosses up a
second ball with the same initial speed. The two balls will
collide at 2 height
a 2 . 2

4 2

3H

C. —_—
4

o
A~
b

9
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On a horizontal frictionless frozen lake, a girl (36 ke gyand a
box {8 kg) arc connceted 1o cach other by means of a rope.
[nitially they arc 20 m apart. The girl exerts a horizontal
force on the box, pulling it towards her, How far has the
airl traveled when she mects the box?

A. 10m

B. Since there is no friction, the girl will not move
C. 16m

D. 4m

The following three objects (1) a metal tray, (2) a block of
wood, and (3) a woolen cap are left in a closed room
overnight. Next day the temperature of cach is recorded as
T, T> and T; respectively. The likely situation is

A T,=T,=T; B. T:>T,>T,

C T;=T>T, D Ti>T,=

=

We st in the room with windows open. Then

A. air pressure on the floor of the room equals the
atmospheric pressure but the air pressure on the cciling
15 negligible

B. air pressure is nearly the same on the floor, the walls
and the ceiling

C. air pressurc on the floor equals the wweight of the air
column inside the toom (from floor foceiling) per unit

arnn
sl

D. air pressurc on the walls is zero since the weight of air
acts downward

)

A girl standing at point P an a beach wishes to reach a point
Q in the sea as quickly as porsible. She can run at 6 km-h™

an tha heach and cwime oy T B
XL 28

A and swim at 4 kmeh in the sex. She should

take the pah

sea
A / B C

/_//

o
¥l

ach
P
A. PAQ B. PBQ
C. PCQ D. PDQ



23 Light enters an isosceles right triangular prism at normal
incidence through face AB and undergoes total internal
reflection at face BC as shown below.

B
~
-
A C
A
L
A\
The minimum value of the refractive index of the prism is
close to
A LIO B. 1.35
C. 142 D. L72

24 A convex lens is used 1o form an image of an object on a
screen. If the upper half of the lens is blackened so that it
becomes opaque. then

A.  only haif of the image will be visible

B. the image position shifts towards the lens

9

the image position shifts away from the lens

D. the brightness of the image reduces

12

27

A cylindrical copper rod has length L and resistance R If it
is melied and formed into another rod of length 2L. (he
resistance will be

A, R B. 2R

C. 4R D. B8R

Two charges +{ and —2@ are Jocated at points A and B on

& horizontal line as shown below

+Q =20
_—_. :
A B

The electric field is zero at a point which is focated at a
finite distance

A. on the perpendicular bisecior of AB
B. left of Aonhe line
between A and B on the line

C
D. right of R on the [ins

A 730 W motor drives a pump which lifts 300 litres of
water per mirute to a height of 6 meters. The efficiency of
the motor is nearly (take acceleration due to gravity to be
10 m/s™)

Ao 30% B. 40%
C. 30% D.  20%

il



I8 Figure pelow shows a portion of an electric circuit with the
currents in amperes and their directions. The magnitude and
direction of the current in the portion PQ is

A

b 1A

1

SA
aA I } 2A

! !

A 0OA B. 3AfromPiloQ
C. 4AfromQoP D. 6AfromQuP

29 A nucleus of lead P g emits two electrons followed by
an alpha particle. The resulting nucleus will have

82 protons and 128 neutrons

8{ protons and 130 neutrons

82 protons and 130 neutrons

78 protons and 134 neutrons

cow»

30 The number of air molecules in a (5 m X 5 m X 4 m} room
at standard temperature and pressure is of the order of

A, ox10% B. 3x10®
C. 3x107 D 6x10®

31

o
[£%)]

CHEMISTRY

Two balioons A and B containing 0.2 mole and 0.1 mole of
helium at room temperature and 2.0 atm, respectively. are
connected, When cquilibrium is cstablished, the final
pressurc of He in the system is

A, l.0atm B. 1.5 atm
C. 05am . 20atm

In the following sct of aromatic “ompounds

NO, COOCH; OCH;,
R /\\"I S
| | l '
NN Y
0] (ii) (i) (iv)

the correct order of reactivity toward FriedelCrafts
alkylation is

A ixizniziv B. ii=iv>iii>i

C. iv>iizxii>i D jixizivei

The set of prncipal (n), azimuthal (/) and magnetic (m;)
quantum numbers that is not allowed for the clectron in
H-atom is

A, n=31=1.m=-1 B. n=3,1=0,m=0
C. a=2!=1Lm=0 L. n=21=2 m=-]

o
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At 298 K. assuming ideal behavicur. the average kinetic
energy of a deuterium molecule is

A, 1wo limes that of a hvdrogen molecule
B. four times that of a hydrogen molecule
C.  half of that of a hydrogen molecule
D

same as that of a hydrogen molecule

An isolated box. equally panitioned contains two ideal
gases A and B as shown

A B
1 atm,25°C I atm, 25°C |

When the partition is removed, the gases mix. The changes
in enthalpy {(AH) and entropy (AS} in the process.

respectively. are
A zero. positive B.  zero.negative

C. positive. zero D.  negative. zero

The gas produced from thermal decomposition of
{NH-Cr-Oz s

A, oxygen B.  nitric oxide

C. ammonia D.  nitrogen

-~

()
o4

The solubility curve of KNO, in water is shown below,

(&)
Lh
=

7

.
)
)

:

@
=

g

LA
(=1

jrd

Solubility (Rrnt)/ 100 geam & water

o

L=

10 20 30 40 %0
Tempertore {C)

The amount of KNO; that dissolves in 50 g of water at
40°C is closest to

A 100g B. 150¢g
C. 200g D. 50¢g

A compound that shows positive iodoform test is
A.  Z-penianone B.  3-pemanone
C. 3-pentanol D.  l-pentanol

Afier 2 hours the amount of a certain radioactive substance
reduces to 1/16" of the original amount (the decay process
follows first-order kinetics). The half-life of the radicactive
substance is

A. 15 min B. 30 min
C. 45 min D. 60 min

3
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In the conversion of a zinc ore to zinc metal, the process of
roasting invelves

A, ZnCO;— Zn0Q B. ZnQ = ZnS0),
C. ZnS—>2zZn0 D, Zn8 — ZnS0,

The number of P-H bond(s) in H;PO,, H;PO; and H;PO,,
respectively, is

A, 2.0 B. I1.1.1
C. 200 D 210

When chlorine gas is passed through an aqucous solution of
KBr, the solution turns orange srown due to the formation
of

A, KClI B. HCl
C. HBr

v

B!’:

Among

H
I

O O O

N
(1) i) (iii} fiv)

the compound which is not aromatic is
A i B i
C. i D v

¥l
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Among the following compounds

HsC Hy
e
/ b e I

2, 3-dimethylhexane is

The major product formed in the reaction

ﬁ/i;/\

! c NaCN
CN Br CN
QAV‘CI Q)\/\c N Q)\/\J

CN 1 I

e

o
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BIOLOGY

If parents have free car lobes and the offspring has attached
car lebes, then the parents must. be

A. homozygous B. heterozygous
C. co-dominant D. nullizygous

During meiosis there is

A, oneround of DNA replication and one division
B. tworounds of DN A replication and one division
C. two rounds of DNA replication and two divisions
D

onc round of DNA replication and two divisions

Blood clotting involves the conversion of

A, prothrambin to thromboplastin
B. thromboplastin to prothrombin
C. fibrinogen to fibrin
D

fibrin 10 fibrinogen

The gall bladder is invelved in
A.  synthesizing bile

B. storing and secreting bile
C.  degrading bile
D

preducing insulin

¥

52
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Which one of the following colours is the LEAST useful for
plant life?

A red B. blue

. green D. violet

At rest the voluine of air that moves in and out per breath is

called
A. resting volume B.  vital capacity

C. lung capacity D. r&al volume

How many sex chromosomes does a normal human inherit
from father?

A 1 B ]
* AAw -

Ane

C. 23 D. 36

PHRRCTNE 1% T U £ JRUDNRN (PR, § NI [ DR | SEPURSE B |
il LIC 1ol CCIULY, 341101 Wild Uda VOLICU 1011g A151ances iR

discases related to malnutrition, because they were not able
o eat fresh vegetables and fruits fer months at a time.
Scurvy is a result of deficiency of

A. carbohydrates B.  proteins
C. vitaminC D.  vitaminD
The following structurc is NOT found in plant cells
A. vacuole

B. nucleus
C. contriole
D

endoplasmic reticulum
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The ccll that transfers information about pairt to the brain is

calleda

A. nouron B.  blastoeyst

C. histoblast D.  hacmocyte

The presence of nutriets in the food can be tested. 61
Benedict's test is used to detect

A.  sucCrosc B. glucosc

C. fatty acid D.  vitamins

Several mincrals such as iron, iodine, calcium and
phosphorous arc important nutrients. Iodine is found in

L rrvar s o RS, NEpp -y
A, thyroxine 8,  adreniline &2

C. msulin D. testosteronc

The principle upen which a laciometer works is
A. viscosity B.  density

C. surface tension D.  presence of protein

iMammalian liver cells will swell when kept in
A. hypertenic solution B.  hypotenic solution

C. isotonic solution D.  isothermal solution

The form of cancer called *carcinoma’ is asseciated with
A, lymph cells B.  mesodermal cells

C. blood cells D.  cpithelial cells

il

PART I
Two-Mark Questions

MATHEMATICS

Let fix} =ax + bx + ¢, wl:lcrc a. b, ¢ are integers. Supposc
=0, 40<ft6) <30, 60</() <70,and 1000¢<¥50)
< 1000 (¢ + 1) for some integer 7. Then the value of ¢is

A 2 BE 3

C. 4 D.

5 or more

The cxpression

2%4+1 341 4%+1 2011)% +1
+ e

221 3.1 41 {2011)° -1
lics in the interval
A (2010,20100)
1 1
B. (20il-——,2011-——)
2011 2012

C. (2011,20113)

D. (2012 2012

)

] =

(¥R )
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The diameter of one of the bases of a truncated cone is
100 mrm. If the diameter of this base is increased by 21%
such that it still remains 2 truncated cone with the height
and the other base unchanged, the volume also increases by
21%, The radius of the other basc (in mm} is

A. 65 B. 55
C. 45 D. 33

Two fiends 4 and B arc 30 km apari and they start
simultancously on motercycles o meet each other. The
speed of 4 is 3 times that of B, The distance between them
decreases at the rate of 2 km per minute. Ten minutes after
they starl, 4's vehicle breaks down and 4 stops and waits
for 8 ta amrive. After how much time {(in minutes) 4 started
riding, docs B meet A7

PY B 20
C. 25 D. 30

Three saps 4, B, C fill vp a tank independently in 10 hr,
20 hr, 30 hr, respectively. Initially the tank is cmpty and
exactlv onc pair of taps is open during cach hour and every
pair of taps is oper at lcast for one hour Whart is the
minimum number of licurs required to fill the tank?

K'I\ - 8 Rl Q

C. 10 D. h

PHYSI S
66 An object with uniform density pis attached to a spring that

is known to siretch linearly with applied force as shown

below.

Lt

l
|
]

When the spring-object system is immersed in a liquid of

density 0, as shown in the figure. the spring stretches by
an amount x; (2 > 0|). When the experiment ts repeated in
a liquid of density o5 < 0. the spring stretches by an

amount x;. Neglecting any buoyant force on the spring, the

density of the chject is
X - X Ko — x

A. p = p_]..]_...’a_.u B- p - ,0| " p2 1
M T X2 X2 —.0

c pofmtln g G ANTA%
Xy + X, x; +Xo
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A body of 0.5 kg moves along the positive x-axis
under the influence of a varying force F (in Newtons)
as shown below.

. ]
' i
4
22 // ]
& _
\ i |
%
e —_
d B
0.0 2 4 6 8§ 10
. X{(m}

If the speed of the object at x = 4 m is 3.16 m's™' then its
speedt x=8 mis

A TUE g o ey |

Fatl EEEN R VN T} -3 ALY Frk Ly
-1 -1

C. 8ms D. 68ms

In a thermally isolated system, two boxes filled with an
ideal gas are connected by a valve. When the valve is in
closed position, states of the box 1 and 2. respectively. are
{1 atm, V. T) and (0.5 atm, 4V, T). When the valve is
opened. the final pressure of the system is approximately

A. 05 atm B. 0.6 atm
C. 075am D. 1.0 atm

69

70

A student see. the top edge and the bottom center ¢ of a
pool simultancously from an angk @ abave the horizontal
as shown in the figure. The refractive index of water which
fills up to the top edge of the poal is 4/3. If h/x = 74 then
cosd is

2 8
A = B

7 3445

8 8
C 7= D =

YIS ZL

In the following circuit. the 1 £2 resistor dissipates power P. If
the resistor is rxplaced by 9 £2 . the power dissipated in n is

3Q

15va 1Q

N

AP B. 3P
C. 9p | DI K
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CHEMISTRY

An aqueous buffer is prepared by adding 100 ml of
0.1 mol I'' acetic acid o 50 ml of 0.2 mol I of sodium
acclate. If pKa of acetic acid is 4.76, the pH of the buffer is
A 4.26. B. 5.76
C. 3.76 D, 476

The maximum number of structural isomers possible for the
hydrocarbon having the molecular formula CH,, 1s

A 12 B. 3

C. 9 D. 5

In the following reaction equence, X and Y, respectively,

0
| > \A Y \,OH
- /

N

H,0O4; LiAlH,
C,H:COOOH: LiAiH,
CH.COO0H; Zn/HgHCI
Alkaline KMnQ,; LialH,

Among 1y [Co(NH3)]Cl;, 1i) [NiINH:)]Cl, it} [Cr(H0)]Cls,
iv) [FetH0%]Cl, the complex which is diamagnetic is

A i B. i1
C. it D v

CNnwe

At 783 K in the reaction Hs (g) + L (g} = 2HI {(g), the molar

concentrations (mol 1) of Hs, I and HI at somc instant of time
are 0.1, 0.2 and 0.4, respectively. If the equilibrium constant is
46 at the same temperature, then as the reaction proceeds

the amount of HI will increase

the amount of Hi will decrease

the amount of Ha and [» will increase

the amount of Ha and [ will not change

Cnwe

29

atta)
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BIOLOGY

You remove four fresh tobacco Icaves of similar size and
age. Leave "leaf 1 as 1 is, smear "leaf 2" with vaseline on
the upper surface, "leaf 3" on the lower surface and "leaf 4"
on both the surfaces. Hang the leaves for a few hours and
you obsecrve that leaf 1 wilts the most, leaf 2 has wilted, leaf
3 wilted less than leaf 2 and lcaf 4 romains fresh, Which of
the following conclusion is most logical?

A.  tobacco leaf has more stomata on the upper surfaze
B. tobacco leaf has more stomatz on the lower surface

C. stomata are equally distributed in upper and lower
surfaces

D. no conclusion on stomatal distribution can be drawn
from this cxperiment

Vostigial organs such as the appendix exist because

A they had an important func:ion during development
which is not needed in the adult

B. they have a redundant role to play if an organ with
similar function fails

C. nature cannot get rid of structures that have alrcady
formed

D. they were inherited from an evolutionary ancestor in
which they were functional

td

9
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74

80

Mendel showed that unit factors, now called alicles, exhibit

a dominant/recessive relationship. In a monohybrid cross,

the —————— 1rait disappears in the Brst filial
generation

A. dominant B. co-dominant

C. recessive D.  semi-dominant

If a man *ath an X-linked d minani disease has six sons
with a woman having a nommal complement of genes, then
the sens will

A. ot show any symptoms of the discase

B. show strong symptoms of the discasc

O\

three will show a disease symptom, while three will not

D. five will show a disease symptom, while onc will not

In evolutionary terms, an Indian school boy is more closely

related to
A. an Indian frog B.  an American snake
C. aChinesc horse D.  an African shark

ROUGH WORK.

sl



Answer Key for Stream - SA

Question_No

Answer_Key

Answer Key for Stream - SA

01

A

Question_No

Answer_Key

02

51

D

03

52

04

53

05

54

06

55

07

56

08

57

09

58

10

59

11

60

12

61

13

62

14

63

15

64

16

65

17

66

18

67

19

68

20

69

21

70

22

71

23

72

24

73

25

74

26

75

27

76

28

77

29

78

30

79

31

80

OO0 ||| |O|O(>|0|®|O]|®|>|(O|m|O|0]|O|®|m|>|wm|(>|0l0>

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

O|@|O|O(®(O[@|@|O|O(O|(E|[>|>|O|>|O(OC0O|0|0|Z|O|m|(m|[O|O|O0|0(®m|(>|O(0|Z |0 |e|o]|wm|o|>|(>|(>|O0|m|wm|>(0




