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Part-A

PHYSICS

1. If the cable of a lift breaks while coming
down, then the weight of the person in the lift
will be :

@ o0
®) m(g+a)
© m(g-a)
D) mg
2. Dimensions of pressure is :
(A) MLT
B) MLIT2
(© MOLT?
©) MLIT-!

3. Polarization of light shows that light is :
(A) longitudinal wave
(B) . transverse wave
~ (©) aparticle 5
(D) Both longitudinal and transverse wave

4.  An ideal heat engine has an efficiency of
50% and sinks heat at 27°C. It must take heat
at:

4) 127°C
B) 327°C
© 273°C
®) 227°C

5. Newton’s law of gravitation
because :

(A) It is applicable to all masses and all
distances and it is not affected by a
medium.

(B) Itis always attractive.

(C) It obeys inverse square law.

is universal

(D) It is applicable to all members and
particles of solar system.
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6. A nucleus of mass number A emits an alpha 6. TTNH G A T TG NG Al &Y

particle. The recoil energy of the nucleus will be It axar 31 AR The @ TRiRe s
F times that of alpha particle kinetic energy s
e Ealet : . Y MO Sl & F YR @, A F
. @1 A1 FwfoRed g
4 ’ 4
A —— A) ———
W 1= ; il v
4 ! 4
B
® A+4 ® A+4
© A-4 © A-4
) 1 o )
7. The thermal conductivity of a rod depends 7. Rl B o Hu Aewar Frik et B
on: ; . ? s
(A) Length : ) TER
(B) Mass ’ . (B) WA W |
(C) Area of cross-section * ©) Sﬁm e & B W
(D) - Material of the rod ‘ D) DR W
8.~ Newton's law of cooling is a special case of : 8. qed o1 Yiwad W U favy zgn 2
(A) Wien’s displacement law A) 9 D fRemym fraw
(B) Kirchoff's law ' ®) fovdie & g A
(C) Stefan’slaw ©) Wwasfrma
(D) Planck’slaw . _ ; g (D) @iF D fFrm e
9. A particle is in simple harmonic motion. If its 9,  T& T Wl o My W W@ ¥ W ¢
displacement at time 7 is x = 3cos 274, then - W W UG T x = 3cos2ns, ¥ A
the acceleration produced in the particle is : I U S RO B
(A -12m¥cos2mt & (A) -12n2cos2mt
(B) 12mcos2mt . ' (B) 12mcos2mt
©) -12n%sin2nt (©) -12a*sin2nt
D) Zero . D TI
10. Which of the following quantities does mot 10, Mg @ ¥ear ¥ ffafem & ¥ o9 @
change in the process of refraction ? Ry aaRafda ed 2 ?
(A)  Speed of light , (A) ORI B g
(B) Intensity of light : (B) VORI @ Tl
(C) * Wavelength of light _ (C) YO & T
(D) Frequency of light (D) WO BN SAMGRT -
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3.

A wire can sustain the weight of 20 kg before
breaking . If the wire is cut into two equal parts,
each part can sustain a weight of :

&)
B)
©
)]

10kg
20kg
40 kg
80 kg

Equation P+pgh+ %pv2 = constant is

known as :

(A) Pascal’s equation
(B) Bernoulli’s equation
(C) Poisson equation

(D) None of the above

Bohr atom model
of :

(A)
(B)
©
D)

A black body X emits radiation at a rate that is
16 times that of another black body Y. The body
X is at a temperature that is F times that of body
Y where Fis :

proposes  quantization
Linear momentum

Potential energy _

Angular momentum

Kinetic energy

@A) 16

®) 4

© 8

®) 2

The flow of fluid is steady when Reynolds
number (N) is :

(A) greater than 3000

(B) less than 2000

(C) between 2000 and 3000

(D) None of the above

(3)
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16.

17.

18.

20.

The change in the frequency due to Doppler  16.

effect does not depend on :

(A) The speed of the source
(B) The speed of the observe
(C) The frequency of the source

(D) Separation between the source and the
observer

Sound wave produced in a gas will always be : 17.

(A) Longitudinal
(B) Transverse

(C) Stationary

(D) Electromagnetic

The phenomenon of beats can take place : 18.

(A) For longitudinal waves only
(B) For transverse waves only
(C) For both longitudinal and transverse wave

° (D) For sound waves only

If the temperature of the liquid is increased, then |9,

its surface tension :

(A) decreases
(B) increases
(C) does not change

(D) first increase then decreases

Which among the following electromagnetic  20.

radiation has the longest wavelength ?
(A) Gamma ray

(B) X-ray

(C) Ultraviolet

(D) Radio wave

CBS/EST/2015 y (4)
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21.

22. A particle of mass m is moving with a constant 22,
velocity parallel to X-axis. Its angular
momentum about the origin is :

(A) zero

(B) constant

(C) will go on increasing
(D) will go on decreasing

23.  kWh is the unit of (kilowatt hour) : 23.
(A) Power
(B) Force
(C) Energy
(D) None of the above”

24. Volume of a container of a monoatomic gas is 24,
increased adiabatically to 8 times its original
volume. The new pressure will decreases by a
multiple of ........ceu.. of the original.

A) 132
B) 16
© 18
D) 1/4
T 1 25,

25. In the radioactive decay of nucleus X, e th of
them are left after 1 hour. Half life of nuclear
will be (in minutes) :

@A) 10
®B) 12
© 15
D) 20
CBS/EST/2015 (5)

The movement of inertia of a body depends on : 21.

(A) its angular velocity
(B) its mass
(C) distribution of its mass

(D) position of axis of rotation and its mass
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26.

27.

28.
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A charge +g is fixed at each of the points
X = X0, X= 3 X0, X =5Xp000re infinite, on the
x-axis and a charge —¢ is fixed at each of the
point X =2Xx),x=4x%,% = 6Xpeeun.
infinite. Here x, is a positive constant. Take the
electric potential at a point due to a charge Q ata

distance » from it to be —Q— Then the
(4me 1)

potential at the origin due to the above system of
charges is :

A o
L
®) 4meyxy In2
© =
gln2
47ey xo
Charge g is uniformly distributed over a thin half

ring of radius R. The electric field at the centre of
the ring is :

® Taew
® mon .
© 47ey R?
D) Tre,

Four charges equal to — Q are placed at the four
corners of a square and a charge ¢ is at its centre.
If the system is in equilibrium the value of
qis:

(A) %(1+2~/_)
®) %(1+2\/§)
© %(l+2\/—)
D) %(1+2~/§)

(6)
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29.

30.

31.

32.
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A 4 pF capacitor, a resistance of 2.5 MQ is in
series with 12 V battery. Find the time after
which the potential difference across the
capacitor is 3 times the potential difference
across the resistor [Given In (2) = 0.693]

(A) 13.86s
B) 693s
©) 7s

D) 14s

A moving coil galvanometer of resistance
100 Q is used as an ammeter using a resistance
0.1Q. The maximum deflection current in the
galvanometer is 100 pA. Find the minimum

current in the circuit so that the ammeter shows
maximum deflection :

(A) 100.1 mA
®) 1000.1 mA
(©) 1001 mA

" (D) 1.01mA

If an ammeter is connected in parallel to a circuit,
it is likely to be damaged due to axcess :

(A) Current

(B) Voltage

(C) Resistance

(D) All of the above

A resistance of 2 Q is connected across one gap
of a meter bridge (the length of the wire is
100 cm) and an unknown resistance, greater than
2 Q is connected across the other gap. When
these resistances are interchanged, the balance
point shift by 20 cm. Neglecting any corrections,
the unknown resistance is : ’

A4 3Q

B) 4Q
© s5Q
D) 6Q

(7)
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gRRe @ 12V 38 W Sfliww § S
Bl 5 v Twr Ry @ R W
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(A) 13.86s

(B) 693s

© 7Ts

D) 14s

100Q SRRM & & 9 FUsdl gRmd!
W 0.1Q BT IR TR T 1@ 3Hfiex
P i wge far W T ¥ | R ¥ gof
fady & forg &1 100 pA B 1 IRuy § ke
IW AW ORI @ T PR afe afier
e fgw Tafy :

(A) 100.1mA

(B) 1000.1 mA -

(C) 1001 mA

(D) 1.01mA
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33.

34.

35:
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A particle of mass m and charge g moves with a
constant velocity v along the positive x direction.
It enters a region containing a uniform magnetic
field B directed along the negative z direction,
extending from x = a to x = b. The minimum
value of v required so that the particle can just
enter the region x > b is:

(A)  gbB/m

®) g(b-a)B/m

(C) gaB/m

® gq(b+a)B2m

For a positively charged particle moving in a
x-y plane initially along the x-axis, there is a
sudden changes in its path due to the presence of
electric and/or magnetic fields beyond P. The
curved path is shown in the x-y plane and is
found to be non-circular. Which one of the
following combinations is possible ?

(A)
®8)
©
®

Two particles each of mass m and charge ¢ are
attached to the two ends of a light rigid rod of
length 2 R. The rod is rotated at constant angular
speed about a perpendicular axis passing through
its centre. The ratio of the magnitudes of the
magnetic moment of the system and its angular
momentum about the centre of the rod is :

- -
E B

- - A

E =ai; B=ck+ai
- -

E B

- -

E

A) qg2m

®B) g/m
©) 24/m
®) g/nm

(8)
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(A) gbB/m

®) gq(b-a)B/m

(C) gaB/m

®) gq(b+a)Bi2m

PR AR x-y T F A TR W T
ot gaeR T 2| fElaRe ¢
fider wmE 27
Pi

(&) E=0; B =bf +cf

(B) E=ax,§=cl§+af

© E=0;B=d+bk

D) E=ai;§=cl§+b]’

VBT YA B TIAT m W INY g B,

@ 93 B3 P o=E 2R 2, 70 oMl
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I A D IR W AW A G A
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fom @ geor oy W Prfa s
S 8 :
(A) q2m
B g/m
©) 2g/m
D) g/zm
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36.

37.

38.
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Two very long, straight and parallel wires carry
steady currents I and -I respectively. The
distance between the wires is d. At a certain
instant of time, a point charge ¢ is at a point
equidistance from the two wires in the plane of
the wires. Its instantaneous velocity v is
perpendicular to this plane. The magnitude of the
force due to the ‘magnetic field acting on the
charge at this instant is :

Ko Igv
A ! e L
@ 2nd

" Bolgv
®) .

2 polgv
c) Zrod?
o

o o

A circular disc of radius 0.2 m is placed in a
uniform  magnetic field of induction

1 (Wb/mz) in such a way that its axis makes
n Al

an angle of 60° with vector g . The maganétic
flux linked with the disc is :

(A) 0.08Wb
(B) 0.01Wb
(€) 0.02Wb
(D) 0.06 Wb

An iron rod of length L and magnetic moment M
is bent in the form of a semicircle. Now its

. magnetic moment will be :

A M
®)

©
@) M

A= aIE

(9)
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T & 5 TR W, B WRYW B WY 60°
1 P TN, A T W WG TR o
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(A) 0.08 Wb

®8) 0.01Wb

© 0.02Wb

(D) 0.06 Wb
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39.

40.

41.

42.
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The magnetic susceptibility is : ’ 39.

A

=
It

®)

=
]

©

xR
[}

D)

;R <% =lw oz~

=
]

A circular loop of radius R carrying current I 40,

lies in x-y plane with its centre at origin. The
total magnetic flux through x-y planeis :

(A) Directly proportional to I
(B) Directly proportional to R
(C) Directly proportional to R?

D) Zero

Two indentical circular loops of metal wire are  4].

lying on a table without touching each other.
Loop A carries a current which increases with
time. In response, the loop B :

(A) Remains stationary
(B) Isattracted by the loop-A
(C) Isrepelled by the loop-A

(D) Rotates about its centre of mass with fixed
centre of mass

A small square loop of wire of side / is placed 42,

inside a large square loop of wire of side L
(L > J). The loops are coplanar and their centres
coincide. The mutual inductance of the system is
proportional to :

(A) IL

®B) P2/
© L

o LI
(10)

E
2

W 1=z
® 1-3
© =%
@) x=-§;—4
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IR e I @ R W ¥ S a1
VAR &1 x-y T F ¥ TORY A JEIR
Teldd -

(A) 1 B GAURY gFT

(B) R & WA &

(©) R? 3 WU &vm

O Y@ W =

1] TR & 3 W JOd U U@ A W

T g Ao o R ¥ qm oA

WaIfRd URT W9 W @ 9 g%l 8, @

B
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(B) WA P AR IR g §
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43, K, wavelength emitted by an atom of atomic
number Z = 11 is A. Find the atomic number
for an atom that emits K, radiation with
wavelength 4 A :

@A z=6
®B) Z=4
© z=1
D) Z=44

44. A photon collides with a stationary hydrogen
atom in ground state inelastically. Energy of the
colliding photon is 10.2 eV. After a time interval
of the order of micro second another photon
collides with same hydrogen atom inelastically
with an energy of 15 eV. What will be observed
by the detector ?

(A) 2 photons of energy 10.2 eV

(B) 2 photons of energy of 1.4 eV

(C) One photon of energy 10.2 eV and an
electron of energy 1.4 eV

(D) One photon of energy 10.2 eV and another
photonof 1.4 eV ~

45.  For uranium nucleus how does its mass vary with
volume ?

A) mxV

B) m<l/V
© meJV
O mx V?

46. The electric potential between a proton and an

electron is given by V = V; In L, where nisa
L}
constant. Assuming Bohr’s model to be
applicable, write variation of r, with n, n being
the principal quantum number :
A rxn
1
(B) Ty < ;
©€) re« n?
1
®) 7 L=
n
CBS/EST/2015 (11)

44,

45,

46.
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A z=6

®) Z=4

© z=11

D) Z =44
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(A) 10.2eV 6l & A BEH

(B) l4eV Hl @ A BA

(©) 102eV Tl I TH-BRE @O
1.4eV ol BT (@ gaaei
102eV ol & (& WM
L4eV ull &1 gOY BICH

Qfam e § §T TEHE AT B
forw yar uRadf 8 ?

A) meV

B) m<lV

© me IV

©) me V2

e @ g @ 9w Rgd e
vvom—ﬁﬁmm%vmro

ﬁuﬁm%lmlﬂeaﬁwﬁag n @ n
D W IR 2 (n I WieH W& §)

®

(A) recn
®) e
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47.

48.

49.

50.
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A ball is dropped from a height of 20 m above
the surface of water in a lake. The refractive
index of water is 4/3. A fish inside the lake, in
the line of fall of the ball, is looking at the ball.
At an instant, when the ball is 12.8 m above the
water surface, the fish sees the speed of ball as

[g=10ms]:

A) 9mis
®) 12m/s
© 16mss
(@) 2133mss

A concave mirror is placed on a horizontal table
with its axis directed vertically upwards. Let O
be the pole of the mirror and C its centre of
curvature. A point object is placed at C. It has a
real image, also located at C. If the mirror is now
filled with water, the image will be :

Real and will remain at C

(A

(B) -Real and located at a point between C

and o &

(C) Virtual and locatéd at a point between
CandO

Real and located at a point between C
and O ’

()]

Minimum possible temperature is :
@ oc

(B) -273.16°C

(©) +273.16°C

®) 100°C

At what temperature the Centigrade (Celsius)
and Fahrenheit readings are the same ?

A) -40°
B) +40°
©) 36.6°
® -37°

(12)

47.

48.

49.

50.

@ W D U P HE W20 m B SEE |
@ % B Wl ]| I 7 SEiE 4/3
2| i % Rud @ ABell W AT B A A

Y # 3, il g€ W 9 u W@ R v e
T W WE W 12.8m W 2, 99 9
mﬁ‘:ﬁwﬁra‘ré@m[gﬂomsz]z
(&) 9mis

®B) 12m/s

© 16m/s

® 2133m/s

@ A U UF AR o9 W 39 WK

w3 6 e o R W P ek ¥

A 5 T # @ oW A I C B

@ fig AR P IR WA IR W W& R

T RS SRR dw W & I

HEE LR SR R s i

o gvm

(A) RS [ T I= C R

(B) IR U3 ol I C AR I B
Eict

€ I WHII®E CIRGPO 3
=

(D) TIWHRT W@ ama a7 C AR g O
> ¥

AT g R :
A) 0°C
B) -273.16°C
(© +273.16°C
(D) 100°C

fog a7 W YN @ BRYERE HT AN
wHemE?

(A) -40°

(B) +40°

) 366°

®) -37°



S1.

52.

53.

54.-

S5.

CHEMISTRY
51.

The number of significant figures in the
value of 6.023 x 102 ;

@ 3

® 4

© 23

®) 26

Generally colloids are flocculated efficiently
by ions of opposite type and high charge
number. This rule is known as :

(A) Krafttrule

(B) Langmuir Adsorption rule

(C) Hardy-Schulze rule

(D) . Gold number

One gas behaves like ideal gas at :
(A) Higher temperature and

pressure
(B) Lower temperature and lower pressure
©

Higher temperature and higher
®)

lower

pressure
Lower
. pressure

temperature and  higher

Schottky defect is observed in crystal when :

(A) Some impurity is present in the lattice

(B) Some cations move from their lattice
site to interstital sites

Some lattice sites are occupied by
electrons

Equal number of cations and anions
are missing from the lattice

©
®)

‘Work (W) involved in isothermal reversible

expansion from V; to V, of » moles of an
ideal gas is :

W = -nRTIn (ﬁ)
A\

= -nRTIn [-\i]
V;

2

W= —nRT(ﬁJ
A\

>

W = nRT log [l—)
Vi

@

®)

©

@)

CBS/EST/2015
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52.

53.

54.

’ss.

6.023 x 1023% wrfe W ¥

@A) 3
®) 4
© 23

D) 26

el @ e Yol & 9= amw wen
T AT e ¥ affa ava ¥ 5w faw
B A A @

Aa) we fam

(B) R Afreior Frm

©) Rl frm

©) Wt wen

W 1N ared AN @1 AR o
(A) @ aEH o T TR W

(B)
©

D)

1 aIEE @ A T W)
o M T 9% T W

= TTHH TR S| e W)

wie) A o fewar &

(A) e ¥ argfet o o §

(B) TP TARF WG WH ¥ ISR
F R W §

PV Wd WM FeaR gR W o
SRy §

WM gRA T3ROS @ el
e § 8 W 8

GAM NG n AAD V, ¥V, @
WA SoriE sy § o (W) ffed
o

s A/}
@ w nRTln(vl)

©
®)

- . Vi
B W= nRTln(vz)
- _arl Y2
© W= nRT(vl)‘
A v,
o W-nRTlog(vl]



56.

57

58.

59.

Consider  the  Arrhenius  equation
k = A ¢”ERT and mark the correct option :
(A) Rate constant increases exponentially

with increasing activation energy and
increasing temperature

®)

Rate constant increases exponentially
with decreasing activation energy and
increasing temperature

(C) Rate constant increases exponentially

with decreasing activation energy and
decreasing temperature

(D) All the statements are incorrect

Consider the cell Zn | Zn2* || Cu** | Cu

Eg, = +1.10V at 25°C for the above cell.
The equilibrium constant for the reaction :

Cu?* (aq) + Zn(s) - Cu(s)
+Zn** (aq)
at 25° would close to :

108 ‘
1027
107
1076

A)
®)
©
D)
According to VSEPR theory, the geometry
of CH, and SF; respectively are : ’

(A) tetrahedral and tetrahedral
(B) tetrahedral and octahedral
(C) trigonal bipyramidal and tetrahedral

(D) tetrahedral and trigonal bipyramidal

Arrange the following 1 M solutions in order
of increasing pH :

QY
®)
©
®)

HCI < CH3COOH < CaCl, <KOH
KOH < CaCl, < CH3COOH < HCl
KOH < CH;COOH < CaCl, <HCI

HCI <KOH < CaCl, <CH;COOH

CBS/EST/2015

56.

57.

58.

59.

(14)

it Wi k = A ¢ ERT R figR
BT 3R W v ® fram RN
(A) ¥ ferE ¥ wEwier Iy e 8§,
Wheav ot 1 gie T A Iy @
L}

T ferie ¥ wEwd oy B 2,
Whrar il 3 T T e A gfe
D W

a fenie wEEer gy e 3,
Wi it Y FA R e o o

D R
®) W P T §

®B)

©

Zn|Zn?* || Cutt |Cudd W fER

M| T 25°C W Eg, 1.10VE]

fifoa -

Cu?* (aq) + Zn (s) - Cu(s)

+Zn?* (aq)

3 fo 25°c W W faie e foe

o, wWE:

A) 106

® 107

© 107

o) 107

VSEPR R¥giq & 3q9R CH, TI1°SF, &

SIfify B wae -

(A) TR T TGN

(B) TIHAIN T ICFADY

(© P R @ agweaen

(D) TgHaeE w e RvfRh

frfafed @ 1M feg @ @ g (pH)
% ofE @ ww ¥ forfae

(A) HCI < CH;COOH < CaCl, <KOH
(B) KOH < CaCl, < CH;COOH < HCl
(C) KOH <CH;COOH < CaCl, <HCl
(D) HCI<KOH < CaCl, < CH;COOH



60. What is the freezing point of 0.2 m aqueous

61.

62.

sucrose solution (K ; = 1.86°C. kg/mol) ?

-0.372°C
0.372°C
3.72°C
-3.72°C

6]
®)
©
o

Energy of an electron for hydrogen atom is
given by E, = -2.179 x 10-'”(%).
n
The wavelength of the transition from the
ground state to the n=2 will be

(Given that h=6.62x10"34Js and

C=3.0x 1] ms™!):

(6]
®)
©
o

2.816x10"m -
6.50 x 10" m
8.50 x10" m

1.22x10" m

At 27°C the equilibrium constant (K) for the
reaction :

A+B=C+D
is 10. The value of AG® will be (Given that
R = 8314 JK-! mol) :

10kJ
=573k
-10kJ
5.73kJ

QY]
®)
©
®

CBS/EST/2015
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60.

61.

62.

W@ 0.2m GBI &1 W foww a1 Reie
T e (K, = 1.86°C. kg/mol) ?
-0372°C

0372°C

3.712°C
-3.72°C

(A)
®)
©
D)

TEROH WA ¥ UG FAdg @ ol @l 59
THR TR far e § -

E, = —2.179x10-181("l2)
W e dERm W on= 2®WR W
i o @ fow omwe @
(R @ : ,

h=6.62 x 1074 Js, C = 3.0x 108 ms™!)
(A) 2.816x10"m
(B)
©)
®)

6.50 x 10" m
8.50x10" m

1.22x10"m

27°C W fR=faRa sl o1 v Rerie
(K) 08:
A+B=C+D
AG® T HH BN
(R = 8.314JK~! mol!)
10kJ
573K

-10kJ
573k

(A)
(B)
©
()]



63.  Consider the following bromides : 63. frfaRea srigew @) Ry :

y Me Me Me Me
7 /Y
P, VY BT WM O i
Br Br Br Br

@ ®»  © ® ® ©
The correct order of Sy, reactivity is : Sy varelieren @1 Wt oy
(A) b>c>a (A) b>c>a
(B) b>a>c (B) b>a>c
©) c>b>a (C) c>b>a
D) a>b>c D) a>b>c
64. The IUPAC name of the compound given 64. frafafed e &1 TUPAC M}
below :
(A) 3-methyl-4-ethylhexane (A) 3-methyl-4-ethylhexane
(B)  3-methyl-4-ethylpentane (B) 3-methyl-4-ethylpentane
(C) 3-ethyl-4-methylhexane (C) 3-ethyl-4-methylhexane
(D) 4-ethyl-3-methylhexane (D) 4-ethyl-3-methylhexane
65. Which of the following compounds is 65. frfafea Dt # B W (Chiral) #15%a
chiral ? $?
. H - H
) | |
() H;C- C - CH,CH, (I HyC- C - CH,CH,
| |
OH OH
H H
: | |
() H;C- C - CH,CH,CH; () H;C- C - CH,CH,CH; .
| |
Br . Br
wm Qe
H OH H OH
H H
| |
V) HC- C -CH, (IV) HC- C -CH,
| |
OH OH
(A) LNlandIV (A) LUIARIV
(B) ILIIandIV B) IRV
© LOandIV (© LuI3RIV
®) LNandII ®) Lu3Rm

CBS/EST/2015 (16)



66. Which statement regarding Huckel’s rule is
incorrect ?
(A) There must be (4 n+2) © electrons
(B) Each of the m electrons must be
associated with a conjugated double
bond
(C) The molecule must be planar
(D) The molecule must be cyclic
67. Which of the following alkenes reacts with
HBr in the presence of a peroxide to give
anti-Markovnikov’s product ?
(A) 1-butene
(B) 2-butene
(C) 3-hexene
D) 2,3 dimethyl-2-butene
68. Which set of hybridization states of
C;, C; and C; of the following molecule is
correct ? -
(o}
Il
HO-C-CH=C =CH,
£ F 1
C] Cz C3
&) s’ spt,sp
®) sp?sptsp’
© sp*sphsp
®) sp,sp* sp®
69. The pKaof H;O" is:
A) 140
®) -1.74
© 157
D) 70
CBS/EST/2015

66.

67.

68.

69.

(17)

g9 (Huckel) Frm @ ar % o w1 Fed

T @ ?

(A)  (4n+2)n A B ARY

(B) T n TM @ ® W@ WIWA
I 9 D WY Gl B ARY |

(C) 3] el BT ARy
(D) Y TR B ARY

frfoRa % ¥ -0 oo TRifdEES @
SuReft § HBr @ W fr @ w@-
ARPHIPIG STE 3aT 2 ?

(A)
B)
©
D)

frfefe o % C,,C, AR C; # W A
HROT ST W B ?
0

1-butene
2-butene
3-hexene
2, 3 dimethyl-2-butene

Il
HO-C-cH=C

+ 5 8

Cl Cz C3

= CH,

&) sp’,sp?,sp
®)
©

®

sp?, sp?, sp®

sp%, sp*, sp

sp, sp?, sp®

‘HyO* W pKa TAFA S :

@
®
©
®)

14.0
-1.74
15.7
7.0



70.  Out of the following Haloarenes, the highest 70.
boiling point is of ..........uee.
o
A) m
® I
© 1
® v
71. A compound alloy of gold and copper 71.
crystallizes in a cubic lattice in which the
gold atoms occupy the lattice points at the
corners of a cube and the copper atom
occupy the centers of each of the cube faces.
The formula of the compound will be :
(A) . Au,Cu,
(B) AuCu
(C) AuCuy
(D) AuCu
72.  How many isomers are there corresponding 2.
to the formula C;H;,0 ?
@A 7
® 5
© 4
D 3
73. The major product A formed in the 73.
following reaction is |
O +3H, — P A
acetic acid
30°C
(A) biphenyl
(B) hexane
(C) cyclohexane
(D) 1,4-cyclohexadiene
CBS/EST/2015 (18)

frfoea Jad & wew afe w@eEie
m%?

oXeXele

) ) (1

A) I

® I

© 1

D) v

Ties W R 3 fiy oy @ Afe T
e # fedaa o € R o @ @
? W g W Mes WA T PR B
mwa}%ﬁws’ﬁ?lwu‘rﬁwm
RERUIE

(A) Au,Cu,

(B) AuCu

(C) AuCuy;

(D) AuzCu

C4H, 0O 3 @ fa wiaaa g & ?

GV
® s
© 4
o 3

frafefe afifrn & qo1 Sa@ A ©

+3H, — 2 A
acetic acid
30°C

(A) biphenyl

(B) hexane

(C) cyclohexane

(D) 1, 4-cyclohexadiene



74. The comrect sequence which shows 74, FHEGCHT ® WRE F 960 B T 9D

increasing order of the stability of Roron e
carbocations ?
(A) R,CH* < RCH* < CH} < R, C* (A) R,CH* < RCH* < CHj < R,C*
(B) R4C* < CH} < RCHj < R,CH* (B) R4C* < CH} < RCH} < R,CH*
(©) R4C* < R,CH* < RCH} < CH} (©) R4C* < R,CH* < RCH} < CH}
(D) CH} < RCH} < R,CH* < RyC* (D) CHj < RCH} < R,CH* < RyC*
75. What is the oxidation state of nitrogen in 75. NO, 3R NH; # '-!TS?IVF{. Eafichicaut
NO, and in NH; ? et ?
(A) +4and-3 (A) +43R-3
(B) +4and+3 (B) +43R+3
(C) —2and+3 © -28R+3
D) +3and+3 D) +33R+3
76. The following reaction is known as : 76. TrefaRea sififdan & S o 2
OH CHO OH ™ CHO
alc. CHO CHO
Q= " @
(A) Friedel-Craft (A) Wiea-wre Afifsar
(B) Kolbereaction B) o A
(C)  Reimer-Tiemann reaction ‘ ©) IR-Eo afdfsar
(D) Schotten-Baumen reaction (D) difeH-arew T
7. The widely used plastic PVC is a 77, SgSwar wiRes PVC (. 4. #) Fefale
polymerization product of : R TP ST 2?
(A) CH, =CH, (A) CH, =CH,
(B) CH, =CCl, B) CH, =CCl,
(©) CHCI = CHCI i (C) CHCI = CHCI
(D) CH, = CHCI (D) CH, = CHCI
78.  Azodye testis givenby : 78. ol o1 wer 0 €
(A)  All amines @A) i wE
(B) Only 1° amines ®); R 1° wF
(C) Only aliphatic 1° amines © R themlRs 1° w=
(D) Only aromatic 1° amines ®) R RARF 1° TR
79.  Reduction of glucose with NaBH, gives : 79. NaBH, §RI 7@ @1 U994 <l & :
; (A) Sorbitol (A) e
(B) Mannitol ®) e
(C) n-hexane _ € n-tRA
(D) Both (A) and (B) (D) T (A) T (B)

CBS/EST/2015 (19)



80. Which among the following carboxylic acids £0. i

is most acidic ?

(A) CH;CH,CH (Cl)Cood Ay G0l

(B) CH;CH (C1) CH,COO By CLOE{OICH

(C©) CICH,CH,CH,COOH &  CCHCHCHE G0

() (CH;), CHCOOH @) {Cry}, CHICODH
81. What is formed when HI and C,H;0C,kH; s

are heated together ?

(A) GC,Hql + C,H;OH {3y CFd+ S804

(B) CyHsl + Hy,O E) Sudle 5

(©) CyHg + H;0 {€) Gy~ .G

(D) CHy + H,0 (85 ekl v ®S

82. Condensation of aromatic aldvhyde with zcit
anhydride in presence of sodivm szl of the
acid yields «, B -unsiztursted acid, This
reaction is known as :

(A) Cannizzaro reaction
(B) Friedel-Craft reactipn
(C) Perkin reaction

(D) Aldol condensation

83. Formaldehyde gives an addition compound 3.
with magnesium iodide (methylaied) :
(A) Iso-propyl alochol
(B) Ethyl alcohol
(C) Methyl alcohol
(D) Propyl alcohol

84, Which equation best represeats the first 8. I OW SRl

ionization energy of magnesium ?
(A) Mg(s) > Mg*(s)+e
® Mg(g) » Mg (g)+2¢
© Mg(g) > Me"(2) +e
(D) Mg(s) » Mg*(s)+2e

CBS/EST/2015 {23)



8s.

86.

87.

89.

Which element among the following will
have the largest atomic and ionic radii ?

(A) Li
®B) C
© N
(D) Be

Hydrogen gas is often called the fuel of the
future. The problem with hydrogen gas as a
fuel is that it :

@A)
®)

Would be very polluting to burn

All must be produced using a primary
energy source

(C) Require very high ignition
temperature to start fusion reaction

is a non-renewable source

D)

Which of the following metals have diagonal

" relgﬁonship ? s

(A) Li-Mg

(B) Be-Al

(©) B-Si

(D) All of the above

Which of the following carbonates is least
stable on heating ?

(A) MgCO,

(B) CaCoO,

(C) BeCO;

(D) BaCO;

Which among the following has” maximum
basic character ?

(A) Be(OH),

(B) Ba(OH )2

(C) Ssr(OH )2

®) Mg(OH),

CBS/EST/2015

86.

87.

88.

89.

(21)

frfofes 4 fow @ @ e G
I B waite gl ?

(A) Li

®B) C

© N

(D) Be

WEoH T B AR R B TR BE
T §1 9 D w9 A wEgeE N P W
T TE R

(A) Vo R YgET HT

B) @ TG Sl W9 P WEEd 0
I BT

I W a9, Wodd Iffer @
I TR B o s g

(D) WIHAgmEas -

Fieed ot el a1 R e & 2

©

(A) LiMg

(B) Be-Al

(C) B-si

©) Sww

fiefatea 4 e orfe o ™ T W
ST AT WA B BT § ?

(A) MgCo,

(B) CaCO,

(C) BeCO;

(D) BaCOs

1 3 forar R 1T e @ @ 7

(@A)
®)
©
D)

Be (OH),
Ba (OH),
st (OH),
Mg (OH)2



90.

91.

93.

94.

95.

)

Allotropic form of carbon is :
(A) Diamond

(B) Graphite

(C) Fullerene

(D) All of the above

Due to Lanthanide contraction :
(A) Zr and Zn have the same oxidation
state

Zr and Nb have the similar oxidation
state

Zr and Hf have about the same radius

@®)
©
o
"Which of the following does’nt combine to

form hydride ?

(A) Be

®) Al

© B

D) Ca

Oxyacid of sulphur that is instable and can
not be isolated :

(A) Sulphuric acid

(B) Sulphurousacid *

(C) Peroxymonosulphuric acid

(D) All are stable and can be isolated

Cupellation process is used in the metallurgy
of which metal ?

(A) Cu
(B) Ag
©) Al
(D) Fe

When ammonia is allowed to react with
cupric salt, the blue color is appeared due to
the formation of :

@ [cu(nm), T
® [cu(m0),]
© [Cu(H,0), (NH,), T*

[cu(1,0),T*

None of the above

CBS/EST/2015
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90.

91

92.

94.

9s.

B BT A B

GVt

(B) IorEE

©) ToH

©) wew wh
AT AT B PRV :

(A)  Zr @ Zn P ARIGRO AR T
A &

Zr T Nb & ARG @ @
S B 21

(©)  Zr TN Hf P Fear e 9oF 1

(D) S9gw 4 B T

frefefed & @ gPwa den TRgRe @
e ?
(A) Be
®) Al
© B
@) Ca

WoHR @1 it o sl @ ur ARy
Qor; Y fopa T el

(A) WRRT I
(B) oWy 3

© W L)
it I § e g fay o e ¥

®)

fow ag @ Wﬁ@hﬁmﬁﬁm
ST fobar o @ ?

(A) Cu

(B) Ag

€ Al

(D) Fe

R v ¥ et e w e e
wfafrar & B e g @ ?

®)

@ [cu(nmy), I

® [cu(H0),T"

© [cu(H,0), (NH3)2]2+
[

®) Cu(H20)4]



96.

97.

98.

. @

100.

The reaction of hydrogen peroxide with
chlorine gives :

(A)
®)
©
®)

ClO,

HOCI

0,

H,0

Which one of the following is the strongest
oxidising agent ?

(A) MnO;/Mn?*,E° =
(B) Fe¥*/Fe?*,E° = +0.76
©
D)

+1.52

BrO3/Bry, E° =
Cr,03~/Cr3+, E° =

+1.50
+1.33

The geometry of XeF; is:
Square pyramidal
Tetrahedral

Linear

®)
©
®)

Square planar

Which of the following species cannot be
oxidized by acidifed K,Cr,0, ?

(A) Fe

®) C0f

© cr

®) Sso?*

Which of the following metals give
interstitial compound ? i

(GY
®) Fe
© Ni
® V.

Co

CBS/EST/2015
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96.

97.

98.

9.

100.

S R A 1 ol o o e d
Q@R

(a) Clo,
(B) HoCI
© 0,
® H,0

frferRad ¥ o9 v yaerm sifeiions & ?

Y]
®)
©
®

XeF, @ wifirdt 8 :

A) AR fRifrea

®) T

© &m

D) AR @R

Pt % ARt sl ORRARM TEARE
@ g1 St 7t fomar o wa @ 7
(A) Fe \

(B) C03}-

©
D)
e argalt § @1 JRRIERT (BrRRT)
e i & ?

(A) Co

B) Fe

©) Ni

®) Vv

MnO;/Mn?*, E° = +1.52
Fe*/Fe?*, E° = +0.76
BrO3/Bry, E° = +1.50
Cr,03~/Cr3*, E° = +1.33

CI-

sn2+



Part-B

(D) BIOLOGY
101. Conservation of habitat and ecosystem where  101. fored Wie TR W & 99 wilaw 1@ TRRufY®
organisms naturally occur is : T BT AREVT PRI R
(A) Ex-situ conservation (A) TR e
(B) In-situ conservation (B) WRIM W&
(C) Botanical garden (C) il SuH
(D) None of these (D) T W B T
102. Which of the following is Photochemical 102, fwfeiRed ¥ ¥ P W FERRWRENG g FEw
smog ? 2?
A) 0, (A)  SifeioH
(B) CH, ® A
(©) PAN © A
(D) None of these D) T A P AW
103. Kyoto protocol is related to : 103, R WSIPI B G fHa 2 ?
(A) Climate change (A) wEryg RadT =
(B) Green house ®) AT
(C) Global warming ©) faza swrm
© (D) Ecosystem B (D) wRRufs
104. Prolonged exposure level of noise lead to 104 & W 7@ ficeit @ & yaoar a9 &
permanent loss of hearing : B @ foR) 8% o wadr © ?
(A) 25dB (A) 25 A
(B) 80dB (B) 80 SHEw
(C) 50-60dB (C) 50-60 SHEA
() 1odB (D) 10 HEw
105. Which causes the moltting of teeth ? 105. <l » KRR B9 BT FROT
’ (A) Chlorine A) FARE
(B) Fluoride (B) WARES
(©) Lead © =
(D) Mercury (D) N
106. In which state is Dudhwa National Park 106, @M ¥ ¥aw ¥ guar iy a8 Rer & ?
located ? i
(A) Rajasthan (A) IoRIA
(B) Uttar Pradesh (B) S RY
(C) Madhya Pradesh (©) ¥ WeH
©) Gujarat (D) Teri
CBS/EST/2015 (24)



107.

108.

109.

110.

111.

112.

CBS/EST/2015

Pyramid of energy in ecosystem is :
(A) Inverted

®) Upright

(C) Linear

(D) Both(A)and (B)

Forest growing at a height of more than 3500 m
represent vegetation :

(A) Alpine

(B) Deciduous

(C) Dry-deciduous
(D) Evergreen

Energy transfer to each trophic level from the
lower tropic level is ; '

100%
®B) 10%
©€) 99%
D) 25%

A

Product of Recombinant DNA technology :
(A) Bt-cotton

(B) Golden rice

(C) Both(A)and (B)

(D) None of these

Two polypeptide chains of Insulin are linked

together by :

(A) Co-valent bond
(B) H-bond

(C) Disulphide bridge
(D) None of these

Term molecular scissors is used for :

(A) DNA

(B) RNA

(C) Restriction enzyme
(D) Plasmid

107.

108.

109.

110.

111,

112.
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113.

114.

115.

116.

Separation and Isolation of DNA fragments can
be done by :

(A) ELISA

(B) Gel electrophoresis

(C) Chromatography

(D) None of these

Enzyme can be used to remove RNA :

Ribonuclease
Lysozyme
Protease
Chitinase

Y]
®)
©
D)

Transgenic animals are used in :
(A) Study of disease

(B) Vaccine production

(C) Biological products

(D) All of the above

Tissue responsible for secondary

- growth is:

117.

118.

CBS/EST/2015

Cambium
Cortex
Phloem
Endodermis

@A)
®)
©
(D)

In plants, Auxin synthesis occur in :
(A) Cortex

(B) Phloem tissue

(C) Root and shoot tips

(D) Xylem tissue

An amphistomatic leaf is :
A)
B)
©
D)

Stomata on both the sides of leaf
Stomata on upper side

Stomata on lower side

No stomata

113.

114.

115.

116.

117.

118.

(26)

Q. T el @ e W geemRr free
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(A) FemEon
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(C) PR

D) T o T
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119. Opening of stomata is controlled by :
(A) No. of guard cells
(B) Amountof CO, in the atmosphere
(C) Amount of O, in the atmosphere
(D) Turgidity of guard cells

120. Light reaction takes place in :
(A) Mitochondira
(B) Grana
(C) Stroma
(D) Cytoplasm

121. Calvin cycle takes place :
(A) Inred light
(B) Ingreen light
(C) Light independent
(D) Noneof these

122. Nutrient
is: {
(A) Biomagnification
(B) Decomposition
(C) Eutrophication
(D) None of these

123. Ozone layer is present in :
(A) Troposphere
(B) Stratosphere
(C) Mesosphere
(D) Thermosphere

124. In PCR, the DNA polymerase obtained from :

(A) Thermus aquaticus

(B) E. coli

(C)  Bacillus thuringiensis

(D) Agrobacterium tumefaciens

CBS/EST/2015

enrichment -of aquatic habitat

119.

120.

121.

122,

123.

124.

(27)
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125.

126.

127.

128.

Ferns belong to which plant group ? . -

(A) Bryophytes

(B) Pteridophytes

(C) Gymnosperms

(D) Angiosperms

Cell theory explains that :

(A) Allcells are living

(B) Cells of plant and animals are the basic
unit of structure

(C) Al cells bear nucleus

(D) None of these

The similarity between RNA and DNA is that

they :

A)

®)

are double stranded

are polymers of nucléptides

(C) have similar pyrimidines

(D) have similar sugar

A DNA strand is directly involved. in the
synthesis of the following except : -

(A) #+-RNA molecules

(B) - Protein molecules

. (©) m-RNA molecules-

129.

130.

131.

CBS/EST/2015

(D) Another DNA strand
The plasma membrane of an animal cell is
composed of :

(A) Glycoproteins

(B) Phospholipoproteins
(C) Phosphoproteins
(D) None of the above

Mitosis and Meiosis both take place in :

(A) Liver

(B) Small intestine

(C)  Testes

(D) Skin

One gene, one enzyme theory states :

(A)
®)
©
D)

one gene controls one enzyme
one gene controls all enzymes
one enzyme controls all genes
None of these

125.

126.

127.

128.

129.

130.

131.
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132

133.

134.

135.

136.

137.
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Inheritance of ABO blood group system is an
example of :

(A) Multiple allelism

(B) Partial dominance

(C) Epistasis

(D) Dominance

Mutation theory explaining organic evolution
was proposed by Hugo de Vries. He worked
on:
(Y
®)
©
D)
Gastric secretion is inhibited by :
(A)  Secretin

(B) Enterogastrone

(C) CCK

(D) . Gastrin

Pisum sativum
Drosophila melanogaster
Oenathera lamarckiana
Althea rosea

Bruner’s glands are found in :
® )
®)
©
®)

The R. Q, is more than one when the respirable
matter is :

A
®)
©
D)

Liver
Stomach
Small intestine
Large intestine

Fats

Proteins
Organic acids
Starch

How many molecules of O, is carried by

haemoglobin ?
(A) Two
(B) One
(C) Three
(D) Four

132.

133.
3 AW Y T o S R W) eW e

134.

135.

136.

137.
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138.

139.

140.

141.

Father has blood group A and mother has blood
group B. Possible blood groups in children is :

(A)
®
©)
®)
The pace maker of the heart is :
(A) Hensen’s node

(B) Ranvier’s node

(C) Sino-Auricular node

(D) Auricular-Ventricular node

Filtration fraction is the ratio of :
(A) 0O,and CO,

(B) Hband HbO,

(©) GFRand RPF

(D) HCO; and H,COs

Which is false ?
(A) Kidney-osmoregulation

Blood Group B
Blood Group C
Blood Group A
Blood Group A, B, O and AB

© (B) Alveali-respiration

142.

143.

CBS/EST/2015

(C) Nephrone-excretion
(D) Renin-lipid

The mineral necessary for nerve conduction is :
(A) TIron

(B) Sodium

(C) Phaphorus

(D) Magnesium

Outermost covering of brain is :
(A) Piamater

(B) Arachnoid

(C) Choroid

(D) None of these

Spermatogenesis is influenced by :
(A) Progesterone

(B) FSH

(C) STH

D) LTH

138.

139.

140.

141.

142.

143.
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145.

147.

148

Prolactin is responsible for :
(A) Milk production

(B) Milk flow

(C) Check ovulation

(D) None of these

. The fluid of blastocoel is :

(A) Acidic

(B) Albuminous
(C) Saline

(D) None of these

50 Primary spermatocytes give rise to :
(A) 50 spermatids

(B) 100 spermatids

(C) 200 spermatids

(D) None of these

Which of the following has mammalian
character without exception ?

© (A) Diaphragm

149,

150.

CBS/EST/2015

(B) Hair
(©) Vivipary
(D) Mammary gland

Lymph glands or lymph nodes help to :

Eliminate urea
Prepare antitoxins
Destroy bacteria
None of these

(6]
®)
©
D)

DPT vaccine provides immunity against :

Diptheria
Wooping cough
Tetanus

All of the above

@A)
®B)
©
®

145,

146.

147.

148.

149.

150.
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101.

C-102.

103.

(I) MATHEMATICS

The complex number sinx + icos2x and
cos x — #sin 2x are conjugate to each other,

for:

@y ==

B x=0

0 x=2Z.

© x 2

(D) None of these

If z=2+3i, then the expression

z% - 2% +1022 + 3z - 5 reduces to a real
number equal to :

A)
®)
©
®)

If a, B are the roots of the quadratic equation

122
-122

160
-160 .

T P4 pr+g=0 and‘;y,s are the roots of

104.

CBS/EST/2015

x2+px—-r=0, then (@ -7v)(c-3) is

" equal to :

() 9+7
®)
©

®

q-r

-(g+7r)

-(p+gq+r)

If the difference between the roots of the

equation x? + ax +1 =0 is less than /5,
then the set of possible values of ‘@’ is :

A) (—3, 3)
B) (—3, oo)
© (3, oo)
® (~,-3)

(32)

101.

102.

103.

wfeay e sin x + i cos 2x AR
cosx —isin2x ffoRem & R wwR

©)
D) ¥ ¢ T
R z=2+3, ar o

24 - 23 +1022 + 3z - 5 1 TwRe We
B IR B

A 122

®) -122

) 160

D) -160 . h

M o,p O T 2+ pr+g=0
@ s W oy, e
P+p-r=0 @ T .ET a
(=) (a-38) TR &M :

(A) q+r .

® gq-r

© -(g+r)

® -(p+g+r)

TR TR 22 + ax + 1 = 0 & Tl BT IR

VAT, ‘a' D A B A

(33)
(3.%)
(3=)
(0.-3)

(A)
®)
©
D)



105. If A and B are two matrices such that AB=B 105, IR A T B o 3§ ¥ W&l AB =B 3R

and BA= A, then A2 + B? = BA=A, T A2 + B? =
(A) 24B , (A) 2AB
(B) 2BA B) 2BA
© A+B (C) A+B
D) AB D) AB
‘6 6o o 6 6o o
106. f A=|0 o 6a| and |A2|=36, then 106. I’ A =|0 o 6a| T -|A?| =367
00 6 00 6
|ot| equalto: | x| TR B ¢
@ ¢ @ ¢
® 1 ® 1
1 1
© 3 © 5
®) 6 D) 6
1 0
107. If Is[l 0], J=[° ]and 107. 3R 1=[1°], J={ ‘l]awr
01 -10 01 -10
B=[oose sme],then8= _ B=[cose sme],a8=
-sin® cos @ = -sin® cos©
) Icos® + Jsin@ (A) Tcos® + Jsin®
(B) Icos®-1Jsin® B) Icos®-1Jsinb
(©) Isin® + JcosH : (C) Isin®+JcosO
D) -Icos®+Jsin® D) -Icos®+1Jsinb ‘
108. Let A=[1 2],8:[1 0] and X be a  108. IR A=[l 2],B=[1 o]aw X @
3 -5 02 3 -5 02
matrix such that A = BX, then X is equal to : " ymE W A=BX, ® X W EW:
* 1 -2 4 @ 1 -2 4
2|35 213 5
12 4 12 4
& 5[3 -s] P 2[3 ’-5]
2 4 2 4
C C
0[] 0[]
o 2* ' o |2
35 35

CBSIEST/2015 (33)



109. The systtm  of  linear
x+y-z=T,x+2y-32=16

equations
and

2x+5y-Az=9(AeR) has a unique

solution if :

@ r=7

®B) A=z7
€ A=38
D A=#8

110. The domain of the

y=+sinx+cosx +VIx-x2 —6is:
@) [L6]
3n n
® [1F]v[Fe]
© [1,n]u[161‘-,6]

(D) Noneofthese -

111. Range of the function f (x) = % is
@ b
® {44}
© (-11)

(D) None of these

12
f(x¥)=x*-4x+5
onto, if Y = .

A) R

®) [1,)
© M)
D [5x)

CBS/EST/2015

function

The function f :[2,®) - Y defined by

111.

is both one-one and

(34)

109.

110.

112.

Wy W fen
x+2y-3z=16

x+y-z=1,
I

2+ 5y -2z =9(A e R)@m 3fRdw &=

am, 3

g - k=3

®B)

©

()

A#ET
A=8
A#8

Ty =+sinx+cosx +VTx—x% -6
PTAR

@ [L6]

o [5][

»)
®)
©)
(D)
M fi20)>Y T B § W
f(x)=x-4x+5 gm wRafa 3, =&
Bo [ad T AT BN, AR Y =

(A R

® [1,»)

© [4 =)
D [5©)



' v 2
113. If the line y = 2x +c be a tangent to the = 113, IR V& y = 2x + ¢ dga %+y7=1

2
ellipse%+-);—=l,thencisequalto: @ W Y@ W W o IR B
A 4 @) 4
(B) =6 ; ®B) =6
©) =1 " ©) =1
D) =8 D) +8 .

114. Number of words that can be made with the 114, & “GENIUS” & 3} ¥ o ¥& a7 Wad
letters of the word “GENIUS” if each word TR EAINGI TR AR TS ® 999
neither begins with G nor ends in S, is : _ &

A) 24 (A) 24

®) 240 ®) 240
©) 480 (C) 480
D) 504 (D) 504

115. How many nine digit numbers can be formed 115, 3@ 2, 2, 3, 3, 5, 5, 8, 8, 8 & = &P B
using the digits 2, 2, 3, 3, 5, 5, 8, 8, 8, so that

. forerh wan g W e § Rl R oiw
odd digits occupy even positions ? )
g o c T W W W N ?
&) 7560 ' (A) 7560
B) 180 . ®) 180
©) 60 © 60
o) 16 : D) 16

116. Entries of a 2 x 2 determinant are chosen from 116, T& 2 x 2 KRG @ agq W= {-1 1}
the set {-1,1}. The probability that the T v ¥ AP B A9 U A # R

determinant has zero value is : ot
1 1
A) 2 @A) 7
! 1
®) 3 ®) 3
! 1
© 2 ©) 2
3 : i
(D) 5 (D) 3

CBS/EST/2015 ‘ _ (35)



117.

118.

119.

"120.
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The chance that a 13“card combination from a
pack of 52 playing cards is dealt to a player in a
game  of bridge, in which 9 cards are of the
same suit is : .

4.15¢¥c,
. "2
(A) 13

4!13(:93904
® —m— -
JZCB

3¢, 39c g
B e
13

(D) None of these

A cricket captain lost the toss of a coin
13 times out of 14, The chance of this

happening was '

g
W o

; 1
(B)"-zl—s

13
© . o7

(D) Noneofthese -

- ~

Let 3=i+j+kB=7=-j+2k and
C=xi+(x-2)j-k. Ifthe vector s
lies in the plane of 7 and B thenx equals:
@4 o
®) 1
© -4
o™ -2
- -
The non-zero vectors a, b and ¢ are related
- - - -
by a =8b and ¢ = -7 b. Then the angle

- -
between a and ¢ is:
@ 0

®)

©
@)

(36)

117.

118.

119.

120,

I I T2 TN @RI W@

e @ W 13 TR B WA W 9 W v &)
W(suit)$3ﬁﬂﬁmﬁwﬂ'¥ﬁ:

4. 13(:939(:4
) 2Cy,

418¢c¥cy
®) —mg ron

13¢ 39,
© —t

13

(D) T ¥ ¥ T
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121.

122

123.

124,

125.
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In what ratio the points (%,6) divide

internally the line segment joining the points
(3,5 and (-7,9) ?

A) 1:4
B 1:3
© 2:3
®) 3:5

If the points (k,1),(2,1) and (5,-1) are
collinear, then ks equal to :

@ 3

® 1

© 2

®) -1

If the line y = mx + ¢ passess through the
points (~2,3) and (4, -3), then the value of

cand mare :

(A) m=1,c=1

B) m=-Lc=1 -
© m=lec=-1
D m=-lc=-1

Equations of bisectors of the angles between
thelines x -5 =0and y~3 = 0 are:

A x+y+2=0x+y-8=0

B) x-y-2=0x-y-8=0.

©C) x+y+2=0x+y+8=0

D) x-y-2=0x+y-8=0

If the lines x+2ay+a=0,
x+3by+b=0 and x+4cy+c=0
are concurrent, then a,b,c arein:

(A) A.P.

B) G.P.

(C) H.P,

(D) None of these

121.

122

123.

124.

125.

(37)

el 6, §) @1 (-7,9) @ fem W
YarEve ﬁﬁ@(%,e)mmﬁm

faforT wvm ?
A) 1:4
B 1:3
C) 2:3
D) 3:5

R g (& 1), (2,1)am(5 -1)Mﬁ?h
k TR g

“ 3

®) 1

© 2

®) -1

AR W y=me+c R (-2,3) O
m @A

(4-3) ¥ Rt 2 A e AR
g : )
GY]
(B)
©
D)

W x-5=0 T y-3=0F D
BT AR BT T §

A
®)
©
M x-y-2=0x+y-8=0

f} YR
x+3by+b=0 T
G & @ a,b,c B
(A) WAAFR S ¥
® T Ao A
©) T Aot §
© TH ¥ K T

m=1lc=1
m=-Lc=1
m=1c=-1
m=-lc=-1

x+y+2=0x+y-8=0
x-y-2=0x-y-8=0
xX+y+2=0x+y+8=0

x+2ay+a=0,
x+4cy+c=0



126.

127.

128.

129.
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Equation of circle passing through the centre
of the circle 2x% + 2% + 4y = 5 and having
centre (1,-2) is:

) P+ +2x+4y+3=0
(B)
©)
D)

R+ -2x-4y+3=0
R4+yP-2x+4y+3=0
None of these

The axes are translated so that the new
equation of the

2+ -5x+2y-5=0 has no first

degree terms. Then the new equation is :

2+t =9

circle

4)

® =2

©
®)

81

x2 =2

P =5
None of these

Equation of the parabola with vertex at the
origin and focus at (3, 0) is :

»¥=12x
¥ =12y

2 =8y
None of these

A
®)

©
®

Equation of hyperbola with vertices (0, £6)
and eccentricity % is:

5x% - 4y? = 180

5y% —4x2 =180

5% +4x2 =180
None of these

GV
®)

©
D)

126.

127.

128.

129.

(38)

SH 70 P WieRw e aw (1,-2) @ @
g 202 + 2% +4y =5 B D% W Tordl
g, o

@A FHF+2x+4y+3=0

®)
©

2 4+yr-2x-4y+3=0

2+ -2x+4y+3=0

©) A B T

¥l @ wWHRRT R o afs 9@

24+ -5x+2y-5=0 B T T
;mmmamﬁéqzwﬁlwm

@A) 2+y2 =9

®) 2 _ 49

2+ y=—

©
D)
W Raer 1 WAl forwat WS g g
Y (3, 0) &, M
¥ =12x

x2 =12y

x2=8y

T ¥ P

S Rwaem @1 wiewwr e ol
(o,is)m%a,g\m;

A
()]
©
D)

(A) 5x2 -4y? =180
B) Sy* -4x2 =180
(€) 5% +4x2 =180
D) TP T



130.

131.

132

133.

134,

The abscissa of the point on the curve 30
ay? = x3, the normal at which cuts off equal
intercepts from the coordinate axes is :

w 2
® 2
© -%
o -2

In triangle ABC, cos (A + B) + cos C is equal 131,

to:

A 1
® 2
© -1
® o

\)2+J_2+200s49 isequalto: 132.

(A) 2cosb

B) 2sin6

(C) cos26

(D) None of these

Principal ~ solution of the equation 133,

tan x + tan 2x + tan x.tan 2x =1 is:
(A) x=';—",nel

B) x=—+—,n€el

'(©) x=ﬂ+-7£,nel

(D) None of these

The  sides of a triangle are 134,

a,b,\Ja® + b* + ab, the greatest angle in the

triangle is :

(A) 90°

(B) 135°

©) 120°

(D) None of these

CBS/EST/2015 . (39)

. W @t =20, B W g W afiew Fdie

&l WA LGS FIed 2, W g & 4
B

@ =
(B) -y
© -—-
o -=

i ABC % cos (A + B) + cos C TR
B e

@ !

®) 2

© -1

® o

V2 + V2 + 2005 40 TR BV

(A) 2cos6
(B) 2sinb
(C€) cos26
D) TR T

WATRY tan x + tan 2x + tan x.tan 2x = 1
FIEFAL

A) x=l;-,nel

(B) x=l‘3ﬁ+%,nel

© x=n7"+1;-,nel

(D) T o T

wﬁ’ﬂ’ﬂ?ﬁﬂﬁﬁ a,bNa® +b* +ab %,
et % waQ 71 P07

(Aa) 90°
(B) - 135°
© 120°
(D) T I 7




135.

136.

137.

138.

CBS/EST/2015

If tan'g+tan~'b+tan~!c=m then

a+b+c=
@A)
(B)
©
D)

8abc
4abce
2abe

abe

If m times the mth term of an Arithmetic
Progression (A. P.) is equal to » times its nth
term, then the (m + »)th term of the A. P. is :

@ o
®)
©
®)

mn
m+n
None of these

The sum of first # terms of a sequence whose
nthtermis givenby #, = 3n + 4 is:
n(lln+3)

2
n(11n +3n)

i
n(n+3)

2

None of these

@)
®)

©
D)

If |x[<1 and y=1+x+22+..o,
then x =

@ =2

‘c l

® 2!
b 2
+1

y
None of these

© Z

®)

135.

136.

137.

138.

(40)

R
at+b+c=
A
(B)
©
D)

tanla+tanlb+tanle=m d

8abce

4abce
2abce

abce

IR o TR AN B md w4 T, W
P on TS RR DN B (m+ n)T &
Bul

A o0

(B)
©)
D)

mn
m+n

T A PR T

R0 IR BT 1T WS 1, = 3n ¥ 48, AR
T W UG BT B
n(lln+3)

2

n(11n +3n)
2

© " (n2+ 3)

(D) T ¥ BE

Gy

®)

W x] <1 y=1+x+2+ .o
ax =

@n =X

y-1

¥y
%

(B)

ey 2L

b

©) TN PR T



139.

140.

141.

142.

CBS/EST/2015

0)F1 irx <o
', where
ifx20

Let f (x) =
lim
n—w | +

[.] represents greatest integer function. Then

lx_%f(x) equals to :

@A) -1
® o
© 1
(D) does not exist
© 1999
If lim ——— = L, then the
nve ¥ — (n—1)° 2000
value of x equals :
A) 1999
(B) 2000
(C) 2001
(D) None of these
On the interval [0, 1) the function

£(x) =5 (1-x)" - takes its maximum
value at :.
@A o

®)
©
D)

Bl= = 0]=

I Laed dx is equal to :
x332x4-2x2+1_ .

@) Jaxt -x;lxz #1s

® V2t —x32x2+1+c

2t 22 4+ 1

©c) ——-
2x2

(D) None of these

+c

139.

140. I lim

141,

142,

(41)

F) erco
, W
ifx2>0

MW f(x) =
lim
n—o ] 4+

[.]WWW%,m}iﬂ)f(i)wwm
B :

@ -1

®) o0

© 1

(D) 3fa @ g

21999

=-—l—,3‘ﬂ x @
2000

A B

(A) 1999
(B) 2000
(©) 2001

(D) T A PR T .

A [0,1) X B S (x) = 425 (1-x)"
P e A BRI

@ o

(B)
©
D)

1
2

EN

[ 2-1 4 wamem
x332x"—2x2+1

®*) N —x22x2+1 e
axt =222 + 1
S
24 -2 +1
2x2
T ¥ o Tl

+c

®)

©
®



143. J‘—‘i‘—“ is equalto: 143, j——-d"—- BT A B :
cos x + V3sinx cos ¥ + v/3sin x
1 ¥ % 1
(A) Elogtan(3+ﬁj+c (A) Elogta.n(2 ]2)+c
1 X = 1 xX T
®) Elogtan(»-i—l—zv)+c (B) Elogtan(z EJ+C
© logum(-§+%)+c © 1ogzan(§+%)+e
(D) None of these D) TN o 7
144, The value of V2 [——— LT B 144, 2 [—E < SInX e 1 W g
sm(x—f) sm(x-f)
4 4
(A) x + log|co: ( % (A) x+logcos(x—%)+c
B) x-log sin( %J (B) x-log sin(x—§)+c
©) x+loglsi (x——] ©) x+log sin(x—-z-:-J +c
D) x-log cos(x—%) +c (D) x-log cos(x-%) +c

145. The differential equation which represents the 145 WTH, y = e, T o T o, W

family of curves y = ¢e*, where ¢, and c, s € @ Fold o0 a6 J9ed THE
are arbitrary constants is : g : '

@ y=y @ =

®B) Y=y . ® Y=y

© wp'=y © »=y

® »=(y) ' ® w =)

146. Let y be an implicit function of x defined by 146, IR  y,x & WL Gl W
x¥ —2x*coty-1=0. Then (1) x¥* - 2x* cot y —1 =0 §RT URAIMG &, @
equals : y'(l)ﬁ‘iﬁ?l‘ﬂ:

@) -1 @A) -1
® 1 ®) 1

(C) log2 ] (©) log2
D) -log2 (D) -log2

CBS/EST/2015 (42)



147. The value of j_32|1 - ledx is:

(G

C]

148. Let

wim el oz wly

[ be differentiable for all x. If 148,

147. fz]l—xz]dx T A B

F(1)=-2and f'(x) 22 for x € [1,6].
Then :

A)
®)
©
()]

149. The line

f(6)=5
r(6)<s
r(6)<8
f(6)=8

~1 ntersects 149

the curve xy = ¢2,z = 0,if ¢ isequalto:

&)
(B)

©
D)

150. An equation of a plane parallel to the plane

i |

. |
3

5

None of these

x—2y+2z =15 and at a unit distance from
the origin is :

A
®
©
(D)

x-2y+2z-3=0
x=2y+2z+1=0
x=-2y+2z-1=0
x=-2y+2z+5=0

CBS/EST/2016

(43)

150.

Gy
®)
©

)

Wi— Wl w[z .,,!g

TR xR D By £ awwada 8
R f()==2 @ f(x)22 wr

xe[,6] @:
® f(6)<s
© r(6)<s
® f(6)=8 )

Y x=2 _y+l_z-1 &
3 2 =
W=02,2=0ﬁﬂﬁﬁ3'¢m,ﬂﬁc$l

H BT :
@) %!
1
(B) t;
© =5
(D) T W P T
I§ A B e W 9
x =2y +2z=5% WAMRR 8 TN 9@ g
VPR P W E, e
) x-2y+2z2-3=0
B) x-2y+2z+1=0
©) x-2y+2z-1=0
D) x-2y+2z2+5=0
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