PART-I
One Mark Questions

MATHEMATICS
1. Two distinct polynomial f(x) and g(x) are defined as follows:
f(X)=x>+ax+2; g(x)= x> +2x+a

If the equation f(X)=0 and g(x) =0 have a common root then the sum of the roots of the
equation f(X)+g(x)=0 is

Y
1 | .
[A] —— [B] O [C] - [D] 1 i)
2 2 Es /
\J {
Ans. [C] r , r
Sol.  f(X)=x*+ax+2 - |
2 4 4 y°
g(X)=x"+2x+a < r
Here a common Roat then 5 ‘\ ( ! ""u..
1 a a2 21 1 |
= - »
1 2| |2 a a 1
= a=2,-3

f(X)+g(x)=2x>+(a+2)x+a+2

Sum of roots = —@+2) ifa=- 3men sum = /
2 t

2. if n is the smallest natura ré)er such that m+2n+3n+....+99n is a perfect square,
then the number of digits in n
[A]1 [B] - [C]3 [D] more than 3
<1
Ans. [C] I~
Sol. n+2n+3n+...... ( 99n

n(l+2+3 Jj ...... % %)
(99)(100) 4 x 25 % 22 xn is a perfect square when n = 22

3 2
( Number of dlglts\\r\ 3

3. Let X,Y,z be positive reals. Which of the following impliesx=y =27
M X +y 42° =3xyz
) X’ +y’zhyz> =3xyz
I X> 4+ Y22+ 22X =3xyz
I (X+Y+12) =27xyz

[A] LAV only [B] I, II, IV only
[C] L, I and IIT only [D] All of them
Ans. [B]

Sol.  For option (3) if x =z =1 and y = 2 then option (3) is right.
So by option (3) we can’t say x = y = z. Remaining options implies x =y =z
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4. In the figure given below, a rectangle of perimeter 76 units is divided into 7
congruent rectangles.

y y y y

y y
X X X

What is the perimeter of each of the smaller rectangles?
[A] 38 [B] 32 [C] 28 [D] 19 ‘(\

Ans. [C] _r ; J

Sol. Let Sides of Rectangle are x & y A "
Then 5 ol 4
S5X+6y =76 r r
4y = 3x 1; gy "
After solving we gety =6 ,x =28 1 .
Peri =2x+ty)=2 5

erimeter =2 (x +y) =28 A \

5. The largest non-negative integer K such t 4k divides 13

[A] 2 [B] 3 [D] E

Ans. [B]

Sol. 24 > (2°x3)
Exponent of 2 in 13! f
137 [137.[13 i

— |+ + =10

2] 127] 7|2 ‘\( ;

Exponent of 3 in 13! ‘ (‘ .

13 13 ] =

— |+ =5

3] 3] A

So (23><3) SoK = 3( 1 #%

F 3

6. In a triangle ABC, points X and Y are on AB and AC, respectively, such that XY
is parallelﬂi)' C, Which of the two following always hold? (Here [PQR] denotes

“the area of trie} e PQR.)
()  [BCX] Z“EI%,Y].
(1) [ACX] -JABY]=[AXY] -[ABC] -

[A] Neither (I) nor (II) [B] (I) only
(C] (IT) only [D] both (I) and (1I)
Ans )
')

Sol. B
ABCX =ABCY (Obvious)
Same base and same height
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Ans.

Sol.

Sol.

Now Let A(O), AB=b,
SoAX=LAb, AY =Ac
AACX:%MExﬂ
AABY:%MBxﬂ
AAXY=%7€ |bxd]

1 - _
AABC=E|bXC|

AC=c

C

&

Let P be an interior point of a triangle ABC. Let Q and R be the refleohon/(f P in
L

AB and AC, respectively. IF Q, A,R are collinear then £A equals“

[A] 30° [B] 60°

[C]

So from Diagram
0+0+¢+¢p=180°
ZA=0+¢=90°

e

5

|

‘I‘

Let ABCD be a square q,ﬂs*de length 1, and I' a circle passing through B and C, and
touching AD. The radlui of F is

3
[A] 3 ({B];}
[D] ,JJ }-
iD(0, 1)
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9. Let ABCD be a square of a side length 1, Let P,Q,R,S be points in the interiors of
the sides AD,BC,AB, CD, respectively, such that PQ and RS intersect at right

angles. If PQ = % then RS equals
2 343 V2 +1
Al [B] =~ (€] = [D] 4-242

Ans. [B]
D(O, 1) S(d, 1)

’_/ C(0, 1)
&
P(0, a) ( .

Q(1,c) =
/ ey d{» }
AN

A(0, 0) R(b, 0) B(1,0) - |
ol PQ L RS= < ::Ih ‘r"
A
c-a=b-d| - (1) A% " » ]
33 |
PQ—T
227
PQ’ =T o
, 27 o
1+(a—c) =E ........ ﬁ{\ 2) r
RS=./(b—d)’ +1 "l} 3)
By equation (1), (2) and (3) "“ -
33
A <14

1 "‘"-.
‘ ( ‘-'
10. In the figureJiven be"llow, If the areas of the two regions are equal then which of

7 ttilf‘,foll(‘)Wl dis true?

Sol.
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A :Xx2y+%(y+2y)x:%xy

HF=2x-2y Yy \r\,! { »
F
A2:4(y—2j+(2x—2y).2y+y2 4 b J g/
2 < _ "-.
11‘1 r
A=A { 1,4
X =2y ) |

11. A man standing on a railway platform ng@ticedi thatja train took 21 seconds to cross
the platform (this means the time elapged fromn thle moment the engine enters the
platform till the last compartment leayes the §platform) which is 88 meters long,
and that it took 9 seconds to pass him. Assumifig that the train was moving with

uniform speed, what is the length of the train in
[A] 55 [B] 60 . | [C] 66 f [D] 72

Ans. [C]

Mo S
R fay tation

<4
(“"

I

50|_( Train “
Ov + 88 = 21v

12v = 88

88
12 J
Réguired = 9V.= 9><§ 66
12
.
12.  The least positive integer n for which i/n+1 —%/ﬁ<% 1s
[A] 6 [B] 7 [C]8 [D]9
Ans. [C]
Sol. (n+D"—-m)"” <L

12
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1
n+1)" <)’ +—
(n+1)"" <(n) T

Cube Both side are get
@™ n 1 S 1727
12 432

So n = 8 only possible least positive integer

13. Let n > 1 be an integer. Which of the following sets of numbers necessarily
contains a multiple of 3?

[A] n"=1,n" +1 [B] n*,n’*-1 "

C 38 ~38 1 D 38 19_1

[C] ™07+ [D] n*%n <
Ans. [B] 4 /! J
Sol. Ifn=3m thenn' is multiple of 3 r’

If n=3m+ 1 or 3m + 2 then n°® — 1 is multiple of 3 by binomial expansllon

1 y ¢

14.  The number of distinct primes dividing 12!+13!+14! is™ 1 i.h

AlS B] 6 N D] .8

[A] [B] €1 % & (;1],.
Ans. [A] »
Sol. 121+131+141!

1211(1+13+14x13)

121196

Which is only divided by possible distinct primes

23,5711 P

i. r
15. How many ways are there to_ary the lettersfof the word EDUCATION so that
all the following three confl hold‘7 ¢
- the vowels occur in lk same order (EUAIO);
- the consonants ocCur in the same order(DCTN);
- no two consonl\ s are next to each other.
[A] 15 ([B] [C] 72 [D] 120

Ans. [A]
Sol. first arrangﬂ AIO 4 1

e Tor consonant ) "o l = °C, =15
( ] .o
l'
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PHYSICS

16. In an experiment, mass of an object is measured by applying a known force on it,
and then measuring its acceleration. IF, in the experiment, the measured values of

applied force and the measured acceleration are F=10.0£0.2N and a=1.00£0.01
m/s? , respectively, the mass of the object is

[A] 10.0Kg [B]10.0+ 0.1Kg [C] 10.0+03Kg [D] 10.0+0.4Kg
Ans. [C]
Sol. F=Ma
f
M=—
AMA00 _ AT 150143100 €
M f a = .|
0.2 0.01 A/ '
=4 — " L . F
10 1 r \
AM =0.03x10 < |
~M=10£0.3kg <\ v

S r

17. A hollow tilted cylindrical vessel of negligib}e.r‘gss res(s onlai horizontal plane as

known. The diameter of the base is a and ghe side|of the eylinder makes an angle
6 with the horizontal. Water is then slowly poured into th¢ cylinders The cylinder topples over
when the water reaches a certain height h, givgn by.

£

[

<14 -

[A] h=2atan® ([B]#hzatanze [C] h=atan® [D] h=%tant9
F s

R
Ans. [C . ’
[C] qu

v
Sol. mg

h
tan9=L
2
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18.

Ans.

Sol.

19.

An object at rest at the origin begins to move in the +x direction with a uniform
acceleration of 1 m/s” for 4 s and then it continues moving with a uniform velocity

of 4 m/s in the same direction. The x — t graph for object’s motion will be
XA A

[C] 4s >t

dt
dx = 4dt
Xt teiiiiiiiiiii {.tméar (2)

If the axiswo rotatlon of the earth were extended into space then it would pass

-n'i.c_ld'

Ans.

Sol.

se to
[A] the moon "\ [B] the sun
[C] the pole st

[D] the centre ¢f mass of all the planets in the solar system.

Ty J
o <+—Pole Star

r

E4rth
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20. Methane is a greenhouse gas because
[A] it absorbs longer wavelengths of the electromagnetic spectrum while transmitting shorter
wavelengths
[B] it absorbs shorter wavelengths of the electromagnetic spectrum while
transmitting longer wavelengths
[C] it absorbs all wavelengths of the electromagnetic spectrum.
[D] it transmits all wavelengths of the electromagnetic spectrum.

Ans. [A]
Sol.
4
21. A parachutist with total weight 75 kg drops vertically onto a sandy gr£nd' ith a
speed of 2 ms™' and comes to a halt over a distance of 0.25m. Khe aVera&Zférce
from the ground on her is close to. ' .
[A] 600 N [B] 1200 N [C] 1350 N [D] 1!510'N | r

’
Ans. [C] Ef--. Jr

1
Sol. 0°=2-2a— . p
o 2a4 1‘} ( *‘

a = 8m/s’

ar =10+ 8 = 18m/s’
f=ma

=75% 18
=1350 N

22.  The beta particles of a radioactiwg {r:etal originTe from.

[A] the free electrons in the metal

[B] the orbiting electrons ofﬂl etal atoms
[C] the photons released f the nucleus.
[D] the nucleus of the metal atoms.

4

\
Ans. [D] T E
Sol. “‘

23.  An optical élce 1s constructed by fixing three identical convex lenses of focal
. lengths 10 each inside a hollow tube at equal spacing of 30 cm each. One end
of the device ig,placed 10 cm away from a point source. How much does the image

(shift when the devigce is moved away from the source by another 10 cm?

" [A]O [B] 5 cm [C] 15cm [D] 45 cm
Ans. [A} J
10 cm Ocm 30cm 20cm
O O O e 10+30+30+20=90cm
I

FFF=10cm F=10cm F=10

20 cm 30 cm 30 cm 10cm

® ° =
U U U | 20+30+30+10=90cm

Sol.
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24.

Ans.

Sol.

25.

Ans.

Sol.

No Shift in image

An isosceles glass prism with 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<2.07 [B] u>2.07 [C] u<l1.74 [D] u>1.74

[B]

34

40° G 40° "r} J

1 A )

1.33x5in90° = z2.sin 40° r . "r'

_1.33x1 < ,

_sin400_'u < ::I y =
133 »

T35 0 A . ( |

133x5 T ’
; H

= u~207

1 >2.07 (For TIR)

A point source of light is moving at a rate of 2 ftowards a thin convex lens
of focal length 10 cm along its '&J(Sal axis. When the source is 15 cm away from
the lens the i 1mage is movmg{t(

[A] 4 cm-s~ towards the 1 [B] 8 cm-s™' towards the lens

[C] 4 cm-s™' away from :Elln ns [D] 8 cm-s™' away from the lens
[D] <14
dv —v?du ( i\

dt u® dt - _l"'
g L_1.d J J
'v_E ﬁ

¢ ;g“\

|
V 10 ~15
‘_.&1_ F
V,

30 cm

dt-'l-
= 8 cm/s away from lens
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26. A light bulb of resistance R=16€ is attached in series with an infinite resistor network
with identical resistances r as shown below. A 10 V battery derives current in the circuit. What
should be the value of r such that the bulb dissipated about 1 W of power.

r r r

)

T 10V .

r r

[A] 14.8Q [B] 29.6Q [C] 7.4Q [D] 3.7Q 1

)

Ans. [A] _,(
Vi \)

AR

vV - |

<
‘

Sol. Pour =

6= % xT,, (equivalent of groups of r)

Where

. . req.r -
« Lo + T 4 ‘\ ‘
1 i
27. A ball is launched from ti‘gtop of Mt. Everest which is at elevation of 9000 m.
The ball moves in circul@F orbit around earth. Acceleration due to gravity near the

earth’s surface is g. ”ihf magnitude of the ball’s acceleration while in orbit is

[A] close to g/2 = 4 [B] zero
[C] much greater than g{_p, [D] nearly equal to g.
!" 1
Ans. [D] 9 '
Lmy?

Sol ( = =mg' (whg’&-g’\is nearly equal to g)
r

28. A planet is ogbiting the sun in an elliptical orbit. Let U denote the potential
éperfgy and K denote the kinetic energy of the planet at an arbitrary point on the
orbit. Choose the correct statement.

[A] K<U | always [B] K>|U | always
[C] K =U | always [D] K=U | for two positions of the planet in the orbit.
-
Ans. [A] F
Sol. Total energy must be less than zero and as potential energy is negative so answer
is A
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29.

Ans.

Sol.

30.

Ans.
Sol.

Ans.
Sol.

32.

Ans.

oy v

31. T.he percenta

One mole of ideal gas undergoes a linear process as
temperature expressed as a function of volume V is.

Pof,
(0,00 Vo ’

R R R V,
[C]
po_foy P, (1)

0 *
& '\
PV=nRT e, D) #
~T =

BVI_V
R| V,

The international space station i
altitude of 330 km and a maxi

_aintained in
of 410 k

shown in figure below. Its

afr{; circular orbit with a mean
. An astronaut is floating in the

space station’s cabin. The ae@el ation of astronaut as measured from the earth is.
i

[A] zero '.

[B] nearly zero and direo.t.ed‘towards the earth

[C] nearly g and directed along the line of travel of the station
[D] nearly g and direg d towards the earth.

o] € e
‘E"

CHEMISTRY

. masses H=1, N =14, 0 =16, S =32)

[A] %1% [B] 24% [C] 36%
T
[Al"
Ammonium sulphate (NHy4), SO4 =
% 'of nitrogen = 28><1OO:28X100;21.21%
> 36+96 132
F

\o\nitrogen by mass in ammonium sulphate is closest to (atomic

[D] 16%

Mendeleev’s periodic law states that the properties of elements are a periodic

function of their
[ A] reactivity of elements
[C] atomic mass

[B] atomic size

[C]

[D] electronic configuration
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Sol.

33.

Ans.

Sol.

34.

Ans.

Sol.

35.

Ans,

Mendeleev’s periodic law states that properties of elements are periodic function
of their atomic masses.

Maximum number of electrons that can be accommodated in the subshell with
azimuthal quantum number | = 4, is
[A] 10 [B] 8 [C] 16 [D] 18

[D]

Total number of electrons = 2(21+1) = 18

The correct order of acidity of the following compounds is 1

OCH, NO, ‘C <

COOH COOH CQOH» F
(1) (2) . (3) "
[A]1>2>3 B> 3 » )
[C]3>1>2 [ 7>
| ] | ] T
COOH COOH

4
(B) OCH3 exerts +M effqpt-{!‘establhzes the conjugate base of the acid.
(C) NO; exerts — M effect and stabilizes the conjugate base of the acid

-,
Reaction of 2-buta{eiwﬁt'h acidic KMnOQOy gives
[A] CH3CHO - [B] H‘COOH [C] CH3CH,OH [D] CH3;COOH
i' 1
[D] v,

o ( CH, —CH +CH \Gis MKMO.TH »oh cooH

36.

Ans.

Sol.

37.

Ans.

Sol.

gas relea d when baking soda is mixed with vinegar, is
CO [B] CO, [C] CH4 [D] O,

NaHCO3(S) +CH,COOH,,, > CO,,, +H,0,, + CH,COO (g + Na" ag)

The element which readily forms an ionic bond has the electronic configuration.
[A] 1s*2s%2p° [B] 1s*2s*2p' [C] 1s*2s%2p? [D] 1s*2s*2p°3s'

[D]
Metals form ionic bond as they have low ionization energies.
1s? 2s? 2p°® 3s' : Sodium metal
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38.

Ans.

Sol.

39.

Ans.

Sol.

40.

Ans.

41.

Ans.

Sol.

The major products of the following reaction
ZnS(s)+0,(g) —=>

are

[A] ZnO and SO, [B] ZnSO4 and SO;3
[C] ZnSO4 and SO, [D] Zn and SO,
[A]

2ZnS ) +30,(9)—=>2ZnQ, +2S0, ,,

If Avogadro’s number is Ay, the number of sulphur atoms present in 200 i of IN
H,SOy is

[A] Ao/5 [B] Ao/2 [C] Ao/10 [D] Aoy , / J
[C] A
Avogadro’s number = Ay - X !
Normality = n xMolarity - }l J._. r-
1=2xM \ ( s

1 1 . - 1f
M= 5 mol L i &Y ) |

Moles of H,SO,4 = % x 0.2 =0.1 moles

Normality = 1; Volume =200 ml (0.2 litre)
Moles of hydrogen = 0.2 moles

Moles of sulphur = 0.1 moles

Atoms =0.1 Ay

The functional group prese.nI‘xé molecule haying the formula C;,09 is
[A] carboxylic acid [B] anhydride
[C] aldehyde [D] alcohol

[B] <1

|[_ L
c=a |

Alsweet smelling compounds formed by reacting acetic acid with ethanol in the
présence of hydrochloric acid is

[AJCH;COOC,H; [B] C;HsCOOH
[C] CEHsCOOH; [D] CH30H
[A]

CH,-C-OH+HOC,H, ——CH, -0-0C,H,

I I
O O
Ethyl acetate
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42.  Among Mg, Cu, Fe, Zn, the metal that does not produce hydrogen gas in reaction
with hydrochloric acid is.
[A] Cu [B] Zn [C] Mg [D] Fe

Ans. [A]
Sol. Metals having more standard reduction potential than H™ /H,(g) can’t produce
H,(g) in acidic medium.

43, The maximum number of isomeric ethers with the molecular formula C4H;(O is
[A] 2 [B] 3 [C]4 [D] 5 1
Ans. [B] f .
Sol. CH,0= CH,-CH,-CH,-O-CH, " 4}11
CH,-CH-0-CH, 'r'. "F
| - }
CH, 14 ‘K.
CH, -CH,-0O-CH, —-CH, g .

b J

. a |
44. The number of electrons required to reduce|chromium completely in Cr,07° to
Cr’" in acidic medium, is
[A]S [B] 3 C]o6 [D] 2
Ans. [C]
Sol. Cr,0¥ +14H" +6¢” —>2Cr3*+7H20'I‘I f

45. At constant pressure, the voly of a fixed mass of a gas varies as a function of
temperature as shown in tlﬁfr h. {
-

500
<14
| »

40
é 1 -ﬁ ‘
s V&0l
S5
)

i,
F 3

T _
L™
100 T T T T T T T
0 100 200 300
. T/°C
The.volume of the gas at 300° C is larger than that at 0°C by a factor of
[A]3F [B] 4 [C]1 [D] 2
Ans. [D]
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Sol.  From graph.:

500
V
250
0°C 300°C
T
T1 = 0°C V1 =250 q
T, =300° V, =500 r

BIOLOGY - '
AR T2
.I I..
46.  Excess salt inhibits growth in pickles by % ( . 4
[A] endosmosis [B] exosmogsist ‘
[C] oxidation [D] denatiifation* | '
Ans. [B]
Sol. Due to hypertonic solution outside fthe bdctefial cell, bacteria will die by
plasmolysis

47. Restriction endonucleases are engymes that are rﬁa’by biotechnologists to
[A] cut DNA at specific base sequencest,
[B] join fragments of DNA
[C] digest DNA from the 3‘ n
[D] digest DNA from thesd*end

4

Ans. [A] < ’:{
Sol. Restriction endont{:lea‘éés cut ds DNA from specific base sequence (Palindromic
sequence) </ !

!

48.  Enzyme X“esracted from the digestive system hydrolyses peptide bonds. Which
of the followingrare probable candidate to be enzyme X ?
([A] Amylase [B] Lipase [C] Trypsin [D] Maltase

Ans. [C] «
Sol. ’Ery,psin 1s pr(;)eolytic enzyme.

49.  Alperson with’blood group AB has
[ Afljantigen A'and B on RBCs and both anti-A and anti-B antibodies in plasma
[B]gantigen A and B on RBCs but neither anti-A and anti-B antibodies in plasma
[C] n(rantigen on RBCs but both anti-A and anti-B antibodies present in plasma
[D] antigen A on RBCs and antibodies in plasma

Ans. [B]

Sol. Person with blood group AB having both A and B antigens in membrane of his
RBC but lacks antibodies (a, b) in his plasma.
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50.  Glycolysis is the breakdown of glucose to pyruvic acid. How many molecules of
pyruvic acid are formed from one molecule of glucose?

[A] 1 [B] 2 [C]3 [D] 4

Ans. [B]

Sol. In glycolysis one mol. Glucose (C¢Hi204) froms two mol. Of pyruvic acid
(CH3COCOOH)

51. The process of transfer of electrons from glucose to molecular oxygen in bacteria
and mitochondria is known as 1
[A] TCA cycle [B] Oxidative phosphorylation * <
[C] Fermentation [D] Glycolysis " o |

- |
AJ /1'

Ans. [B] . "
Sol. ETS or electron transport system is also known as oxidative phorl;horyl'fltio{

'
52.  Which one of the following cell types is a part of innate-.ir{irﬁunity?‘r
[A] Skin epithelial cells [B] Bigell ( N
[C] T lymphocytes [D] Liver cells [
Ans. [A]
Sol. Skin, mucus membranes and phagocyteg are part of innate immunity.
53. Deficiency of which of the following vitaminsfcah cause impaired blood clotting?
[A] Vitamin B [B] Vitamin C [C] Vitathin D / [D] Vitamin K
Ans. [D] - (

Sol. Vit. K is useful in synthesif§ pr'othrombinf and fibrinogen is liver which are
necessary for blood clottirtl
wth

54.  Which one of the following is detrimental to soil fertility?

[A] Saprophytic bacteria L [B] Nitrosomes
[C] Nitrobacter f % [D] Pseudomonas
Ans. [D] ‘

Sol. Pseudomon{s‘s denitrifying bacterium

- P
55. (In Which one \% following phyla is the body segmented?

* [A] Porifera [B] Platyhelminthes
[C] Annelida [D] Echinodermata
-4
Ans. [ f

Sol. Ahnelids sho) metameric segmentation.

56.  Widal test is prescribed to diagnose.
[A] Tﬁ)hoid [B] Pneumonia [C] Malaria [D] Filaria

Ans. [A]
Sol. Typhoid is caused by Salmonella typhi which is diagnosed by widal test.
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57.  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 feed on the goat which feeds on the grass

[D] Vulture since it eats the tiger, which in turns eats the goat, which eats the
grass.

Ans. [D]

Sol. It is due to biomagnifications. 1‘\

58. Considering the average molecular mass of a base to be 500 Da, \ﬁaf' is the
molecular mass of a double stranded DNA of 10 base pairs? 1 - /‘

[A] 500 Da [B] 5kDa [C] 10 kDa [D] I?Da >

Ans. [C] K.
Sol. 1 Base =500 Da, ds DNA having 10 BP or 20 bases, thus ?é-gSOOzlPkDa
i 2%

% :
59.  Which of the following pairs are both polysaechatides? ( ‘

[A] Cellulose and glycogen B]“tarch and glucose
[C] Cellulose and fructose D] Ribose and sucrose

Ans. [A]

Sol. Cellulose is polymer of B, D-glucose and glycogdn#f o, D-glucose. Glucose, fructose and
ribose are monosaccharides. /

4 '
60. Which one of the following is a (ﬁlified leaf?
i

[A] Sweet potato [B] Ginger
[C] Onion L‘ [D] Carrot
Ans. [C]

Sol. Onion is bulb forfhs 1)% fleshy scaly leaves sweet potato and carrot (root), Ginger
— rhizome (stem) ““
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61.

Ans.

Sol.

62.

PART-II
Two Marks Questions

MATHEMATICS

cut from a rectangular piece of paper and the resulting
6, 8, 9, 12 in some order. The ratio of the area of the

A triangular corner is
pentagon has sides 35,
rectangle is

11 13 15 17

[A] 3 [B] 3 [C] 3 [D] 3 ‘&
[D] . € 4

4 \J b : 'l'l
3 . .

5 er )

¥ '
6 \ ( 1.-' :, r
1 N h‘
12

Angle of Rectangle = 12x9

\.

Area of pentagon = 12><9—%x3x4

—12x9—6 r"'"
Required = —12X9_6—1—7 ‘(
q 12x9 18 “‘\} 4

For a real number x, let TX| denote the largest integer less than or equal to x, and

let {x} = x — [x]. T}f number of solutions x to be equation [x]{x} = 5 with

0<x<2015 is I~

[A]O {[B] iS_,. [C] 2008 [D] 2009

s |

Ans. [D] ,_JJ )
Solat {x} = x— [X]

[X]{x} =5 4 S =0

(I f=5
0<f<l
Possible solutjons
() (702 ) o [oora o200
6 7 2014

63.

Ans.

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

[A] 2 [B] 3
[C] 4 [D] not determinable from the data
[B]
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B a am(a,b) (atc,b)
: C(at2c, b
(-a.b) ' arze.b)
b
Sol. AAT> — D(a+c, 0)
Haro+2@+rob .
Required = ] =3 . ‘\
—(a+c)b r .
2 - / |
\J '

64. Given are three cylindrical buckets X,Y,Z whose circular bases are of lradii 1,2,3
units, respectively, Initially water is filled in these bucketsfupto tHe Same height.
Some water is then transferred from Z to.Z se that ghey 'both have the same
volume of water. Some water is then transt’,%ﬁr between Keand Y so that they
both have the same volume of water. If hg'h,"demote the heights of water at this

h
stage in the buckets Y,Z, respectively, tifen the rati h—y equals.
4 9 81
Al — B]1 C] — D] —
[A] 5 [B] [C] n p [D] 20
Ans. [D] 4 '
_,y_(_( '
y
T z
X 14
<34
h { Y h
| Y

Sol., s J 1 di 2 3

V'= _ nh 4 n9h ..... stage (1)
( Sth 4 Sth ..... stage (2)
4.5th 48nh 5rh ...... stage (3)
t
4rh = % n9h, = Srth
h . IB ) h, :éh
8 d
h ¥ 9h 5h
" St Ei
h B 9
_81
40
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65. The average incomes of the people in two villages are p and Q, respectively.
Assume that P=Q. A person moves from the first village to the second village. The new

average incomes are P’ and Q’ , respectively. Which of the following is not possible?

[A] P'>Pand Q>Q [B] P'’>Pand Q'<Q
[C] P=Pand Q'=Q [D] P'<Pand Q'<Q
Ans. [C]
n m

1
Sol. P Q r ‘:'
Let number of peoples in two villages are n and m respectively =5 /’ |
SonP-P’'(n—1)=(m+1)Q” —mQ \J JB
nP-P)+PP=m(Q -Q)+Q’ r r’
- |
A d y .
PHYSICS\ "( 1.\ F
- .

66. A girl sees through a circular glass slab( ractlv'é index 1. 50 of thlckness 20 mm
and diameter 60 cm to the bottom of a sywi
1.33. The bottom surface of the slab is i

The depth of swimming poodl is 6m. The area of bottom of swimming pool that can
be seen through the si]E is approx1mately
1

[A] 100 m? 60 m’ [C] 190 m? [D] 220 m?
Ans. [B] “
Sol. For maxim poss1ble area
. I should be
(1 X $in90° = f‘\k\’
_ 3
.3
sSinl=—

. 4
g 3
V7

2
Totdl base area n(6 x4 0.3] ~160m’

r V7

67. 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 = 334.4 KJ/Kg, specific heat of water and ice
are 4.18 kJ/(kg.K) and 2.09kJ/(kg.K), respectively.)

[A] 30°C [B] 0°C [C] 80°C [D] 45°C
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Ans. [A]

Sol. ms,(AT)+mL+m.s, (T-0)=m,,(90-T)
1x2.09(20)+1x334.4+1x4.18xT =2%x4.18x(90—-T)
T=60-30=30°C

68. A rigid body in the shape of a “V” has two equal arms made of uniform rods.
What must the angle between the two rods be so that when the body is suspended
from one end, the other arm is horizontal?

A1 A1 A1 .
[A] cos (3) [B] cos (2J [C] cos (4} [D] cos™ ( )r {\

Ans. [A] /1J
Sol. mr+m,r,=0 r 'F
mr. =mr, - >
h=r = }" ‘r‘
lcos6’=l—|cos9 . ( ‘.L

2 = |

3—Icost9=l
2

cosf =—

69. A point object is placed 20 cm ﬁi&\of a convex lens of focal length f =5 cm (see
the figure). The lens is m@ideMto~ oscillate with small amplitude A along the
horizontal axis. The 1mage“0ft object will also oscillate along the axis with.

-

. A

mplltud /9, out of phase with the oscillations of the lens

] amplitude JA/3, out of phase with the oscillations of the lens
[ | amphtud A/3, in phase with the oscillations of the lens
mplltude A/9, in phase with the oscillations of the lens

Ans. [A]
sol. Lyl-l
v 20 5
20
V=—cm
3
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2

+V
A% = ——AX,
u

AX; =§ out of phase with lens

Hence (A) is correct

70.  Stoke’s law states that the viscous drag force F experience by a sphere of radius a,
moving with a speed v through a fluid with coefficient of viscosity 7, is given by
F = 6znav 1

If this fluid is flowing through a cylindrical pipe of radius r, length 1 and a pressys@ difference
of P across its two ends, then the volume of water V which flows through the pipe'in tigie & can

be written as ey d »
V_ p : b,c r ' ‘r
Y_k(T} T N 0 |
Where k is a dimensionless constant. Correct values of a,b and eq.ar% I r
[Ala=1,b=-1,c=4 [Bl]a=—Lib= ,g=4"1
[Cla=2.b=-1,c=3 (D] a1 B -2, 841
L P }

Ans. [A] '
v pY

Sol. —=|— re
t (Ij !
L3T—l :(ML—ZT—Z)a LC(ML—IT—l)b . /

at+tb=0

—2a-b+c=3 ‘{\ ‘

—2a-b=-1 -‘} F 4
c=4,a=1,b1‘—‘1 !

Ans (A) is correct -
i
t{ 1 f“g‘
R
« W J - d

a
)

vy
W

1
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CHEMISTRY

71. When 262 g of xenon (atomic mass = 131) reacted completely with 152 g of
fluorine (atomic mass = 19), a mixture of XeF, and XeF¢ was produced. The molar
ratio XeF, : XeF¢ is :

[A]1:2 [B]1:4 [C]1:1 [D]1:3

Ans. [C]

Sol. Xe + FE — XeF, + XeF,

262 152

—_— —— amole b mole

131 38 1
=2mole 4 mole -
Let a mole XeF, form and b mole XeF¢ form r

&
1)
Apply POAC 1) - /‘ )
axl+bx1=2 e (D) 1 .
2a+6b=8 () ¢ §
After solving eq. (1) & (2) - X '
a=1mole & b= 1 mole .’4'
i,y F
72. Reaction of ethanol with conc. Sulphuric a 1tl‘ &170"& prqduces a gas which is
then treated with bromine in carbon tetraghloride.| The major product obtained in
this reaction is :
[A] 1,2-dibromoethane
[C] bromoethane
Ans. [A]

CH, -CH, - OH —=0¢%% , CH =CH, —> 2—CH/

170° Ethfe ccl, | .
‘ Br

Sol.
‘ 1 1,2 — Dibromoethene

] ethiyleng glycol
D] ethyl spilphate

73. When 22.4 L of C Hg'l;f[ STP is burnt completely, 89.6 L of CO, gas at STP and 72
g of water are pro(}u!:e‘dx The volume of the oxygen gas at STP consumed in the
reaction is closest

r

[A] 89.6 L [B] 112 L [C] 1344 L [D]22.4 L
Ans. [C] g’
Sol™ CH, =+ 60,%. — 4CO, + 4H,0

o
22.4 lit \ 89.6 lit. 72 g
" At S.T.P. at S.T.P.
I:"m(')'le 4 mole — =4mole
F
Fgr complete C(')}nbustion of 1 mole C4Hg
6 mole O, required

n, =6 mole
-
FV,, =6x224
V,, = 134.41it.

0,

74.  The amount of Ag (atomic mass = 108) deposited at the cathode when a current of
0.5 amp is passed through a solution of AgNOj; for 1 hour is closest to :
[A]2 g [B]5g [C] 108 g [D] 11 g

Ans. [A]
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Sol = xIxt
96500
108
W= x0.5%x3600 =2
96500 0
75.  The major product of the reaction is :
H'/H,0
E>7 ——2—% Product
OH 1.&
E% E>4 [/% )i% €y
i 12" /,J
[A] 1 [B] I [C] III [D] Ng* -.
Ans. [A] f' ! r
Sol. - |

1
. ( y 4
H'/H,0 ,
Mechanism electrophilic addition reaction of alkenes.
Q/ H+
— — OH
\H

<3 BIOLOGY

i - \

76. Genomic DNA is jlgesi_ed with Alu I, a restriction enzyme which is a four base-
pair cutter. What is the frequency with which it will cut the DNA assuming a
. random dls"l‘rl ution of bases in the genome :
[A] 1/4 P [B] 1/24 [C] 1/256 [D] 1/1296

Ansf [C]

Sol. " Alu, I is a restdiction endonuclease which is a four base pair cutter its frequency is
/256 BP, while frequency of 6 cutter Bam HI, ECORI is 1/4096.

oy
77. Ifjrice is cookkd in a pressure cooker on the Siachen glacier, at sea beach, and on
Dgccan plaingwhich of the following is correct about the time taken for cooking
108y
[A]sGets cooked faster on the Siachen glacier
[B] G’Fts cooked faster at sea beach
[C] Gets cooked faster on Deccan plain
[D] Gets cooked at the same time at all the three places.
Ans. [B]
Sol. Rice cooked faster at sea level than high altitude.
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78.

Ans.

Sol.

79.

Ans.

Sol.

80.

Ans.’

Sol.

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 :

Population
Population

[A] Time [B] Time 14

Population
Population
B

[C] Time [D]

A e O\’

\ ) | .
“predation growth of rabbit is

|

[A]
In absence of disease,
exponential.

natural calami nd

What is the advantage of storing glucose asjglycogen in animals instead of as
monomeric glucose :

[A] Energy obtained from glycogen is more than t‘hfat from the corresponding
glucose monomers - ( (’

[B] Glucose present as monomgrs*within the cell exerts more osmotic pressure
than a single glycogen mole&liresulting in lgss of water from the cells

[C] Glucose present as omers within the cell exerts more osmotic pressure
than a single glycogen melecule, resulting in excess water within the cells

[D] Glycogen gives ql(lre rigidity to the cells.

[C]

Glucose maintaini h1 ﬁ osmotic pressure inside cell.
A line is d

L crossing th
‘bilayers that t
[A] 4

[B]

-
L]

Jn from" the exterior of an animal cell to the centre of the nucleus,
one mitochondrion. What is the minimum number of membrane
e will cross :
[B] 3

[C] 8 [D] 6
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