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PART A — PHYSICS

ALL THE GRAPHS GIVEN ARE SCHEMATIC

AND NOT DRAWN TO SCALE.
A student measures the time period of 100
oscillations of a simple pendulum four
times. The data set is 90 s, 91 s, 95 s and
92 5. If the minimum division in the
measuring clock is 1 s, then the reported
mean time should be :

) 92x2s
(2) 92+50s
(3) 92+18s
(4) 9R2=3s

A particle of mass m is moving along the
side of a square of side ‘2", with a uniform
speed v in the x-y plane as shown in the

Which of the following staternents is false

for the angular momenfum L. about the

origin 7

1§ L ARG A bt the pabiioled
(1) = \E_ + k when the particle is
moving from A to B.
\ - B R 7] Fa
2 L'=mv|— —a| k when the
) T
particle is moving from C to D.

3 L e ERE T
s =MD |— + {1 witen e
2
particle is moving from B to C.

(@) L =" R k when the partide @

NG P

moving from D to A.

A point particle of mass m, moves along
the uniformly rough track PQR as shown
in the figure. The coefficient of friction,
between the particle and the rough track
equals x. The particle is released, from rest,
from the point P and it comes to rest at a
point B. The energies, lost by the ball, over
the parts, PQ and OR, of the track, are
egual 0 each other, and no energy is lost
when particle changes direction [rom PQ
o QR ;

The walues of the coetficient of friction
and the distance x(=QR), are, respectively
dose 0 :

&
E=2m
v a0° T.{__
Horizontal ——
Surface

(1) 02and 6.5 m

) 02and 3.5 m

(3) 029 and 35 m

(4) 029 and 6.5 m

E/Page 2
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A person trying to lose weight by burning
fat lifts a mass of 10 kg upto a height of
1 m 1000 times. Assume that the potential
energy lost each time he lowers the mass
is dissipated. How much fat will he use
up considering the work done only when
the weight is lifted up ? Fat supplies
3.8 x107 ] of energy per kg which is
converted to mechanical energy with a
20% efficiency rate. Take g=9.8 ms™2:

(1) 245x10 3 kg
(2) 645x10 3 kg
(3) 989x10-3 kg
(4) 1289x10 3 kg

A roller is made by joining together two
cones at their vertices O. It is kept on two
rails AB and CD which are placed
asymmetrically (see figure), with its axis
perpendicular to CD and its centre O at
the centre of line joining AB and CD (see
figure). It is given a light push so that it
starts rolling with its centre O moving
parallel to CD in the direction shown. As
it mowes, the roller will tend to :

A C
(1) tum left
(2) turn right.
(3) go straight.

(4) turn left and right alternately.

A satellite is revolving in a circular orbit at
a height ‘i’ from the earth’s surface (radius
of earth R ; h<<R). The minimum increase
in its orbital velocity required, so that the
satellite could escape from the earth’s
gravitational field, is close to : (Neglect
the effect of atmosphere.)

(1) 28R

@

(2) R
(3) .JgR/2

(4) [ fsR (V2 ~1)

A pendulum clock loses 12 s a day if the
temperature is 40°C and gains 4 s a day if
the temperature is 20°C. The temperature
at which the clock will show correct time,
and the co-efficient of linear expansion
(@) of the metal of the pendulum shaft are
respectively :

(1) 25°C; a=1.85%10~5/°C
(2) 60°C; a=1.85x10-4/°C
(3) 30°C; a=1.85x10-3/°C

(4) 55°C; a=1.85x10"2/°C

SPACE FOR ROUGH WORK
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An ideal gas undergoes a quasi static,
reversible process in which its molar heat
capacity C remains constant. If during this
process the relation of pressure P and
volume V is given by PV" = constant, then
n is given by (Here Cp and C,, are molar
specific heat at constant pressure and
constant volume, respectively) :

Cp
(1) n=—/"
Cy
e G =tp
(2) ”TC—CV
3) ”=CP—C
C=Ci
ity
4 =

‘n" moles of an ideal gas undergoes a
process A—B as shown in the figure. The
maximum temperature of the gas during
the process will be :

1..:“

2)

(3)

(4)

10.

11.

A particle performs simple harmonic

motion with amplitude A. Its speed is

trebled at the instant that it is at a distance

% from equilibrium position. The new

amplitude of the motion is :

1) =Jsa
-
(2) 3A
(3) A3
g 24
=1 3

A uniform string of length 20m is
suspended from a rigid support. A short
wave pulse is introduced at its lowest end.
It starts moving up the string. The time
taken to reach the support is :

(take g = 10 ms 9

(1) 2725
() 2s

(3) 2V2s
4) 25

E/Page 4

SPACE FOR ROUGH WORK



www.eenadupratibha.net

12. Theregion between two concentric spheres

of radii ‘a’and V', respectively (see figure),

has volume charge density 7 = B where

A 15 a constant and r is the distance from
the centre. At the centre of the spheres is
a point charge Q. The value of A such
that the electric field in the region between
the spheres will be constant, is :

m =
=
Q
(2) 2={p? - az)
2
3) -
{hl T a - E‘E)
2Q
4y Sk
(4) —3

13

14.

A combination of capacitors is set up as
shown in the figure. The magnitude of
the electric field, due to a point charge Q
(having a charge Equ.a] to the sum of the
charges on the 4 uF and 9 uF capacitors),
at a point distant 30 m from it, would
equal :

3k
4 uF il
| l. 9ulF
— -

| | -
1

2 puF

—

e
8V
(1) 240 N/C
(2) . 360'N/C
(3) 420 N/C

(4) 480 N/C

The temperature dependence of resistances
of Cu and undoped Si in the temperature

range 300-400 K, is best described by :

(1) Linear increase for Cu, linear
increase for Si.

(2) Linear increase for Cu, exponential

increase for Si.

(3) Linear increase for Cu, exponential
decrease for Si.

(4) Linear decrease for Cu, linear
decrease for Si.

E/Page 5
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Two identical wires A and B, each of len gth
‘I', carry the same current [. Wire A is bent
into a circle of radius R and wire B is bent
If B, and By
are the values of magnetic field at the

to form a square of side ‘7’.

centres of the circle and square

respectively, then the ratio Ba s

1 7 "
M I
@ 7
1642
2
@ 7
16
@
82

Hysteresis loops for two magnetic materials

A and B are given below :
B B

s F

{fF_ZT »H — AL SH
Iy (A) V ®

These materials are used to make magnets

for electric generators, transformer core
and electrornagnet core. Then it is proper
to use:

(1) A for electric generators and

transformers.
(2) A for electromagnets and B for
electric generators.

(3) A for transformers and B for electric
generators.

4) B for
transformers.

electromagnets and

17.

18.

An arc lamp requires a direct current of
10 A at 80 V to function. If it is connected
to a 220 V (rms), 50 Hz AC supply, the
series inductor needed for it to work is
close to :

(1) 8OH

(2) 008H
(3) 0044 H
(4) 0065 H

Arrange the following electromagnetic
radiations per quantum in the order of
Increasing energy :

A : Blue light B: Yellow light
C: Xray D : Radiowave.
(1) DB AC

(2) ABD,C
@) CABED

(4) B,ADC
¢

E/Page 6
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An observer looks at a distant tree of

height 10 m with a telescope of magnifying
power of 20. To the observer the tree

appears :

(1) 10 times taller.
(2) 10 times nearer.
(3) 20 times taller.

(4) 20 times nearer.

The box of a pin hole camera, of length L,
has a hole of radius a. It is assumed that
when the hole is illuminated by a parallel
beam of Light of wavelength A the spread

of the spot (obtained on the opposite wall |

of the camera) is the sum of its geometrical
spread and the spread due to diffraction.
The spot would then have ils minimum

size (say b_; ) when :

22 24
(1) a=7— and byy=|"T"

2%

() e=+VAL and b;,=|"7

(3) a=vJAL and b, = 4L
AE

4) a= 6 and b = V4AL

21.

22.

Radiation of wavelength A, is incident on
a photocell. The fastest emitted electron
has speed v. If the wavelength is changed

to %, the speed Dfi the fastest emitted

electron will be :
> 2]
1
(2) < E{%]E
1
o <A

(4)

!

]
e
N
. I

[

Half-lives of two radioactive elements
A and B are 20 minutes and 40 minutes,
respectively. Initially, the samples have
equal number of nuclei. After 80 minutes,
the ratio of decayed numbers of A and B

nuclei will be :

(1) 1:16
2 4:1
@) 1:4
4) 5:4

E/Page 7
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If a, b, ¢, d are inputs to a gate and x is its
output, then, as per the following time
graph, the gate is :

d LD LTI
ekt

C

b I
. D T
x |

(1) NOT

(2) AND

(3) OR

(4) NAND

Choose the correct statement :

(1) In amplitude modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal. .

(2) In amplitude modulation the

| frequency of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal.

(3) In frequency modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the amplitude of the
audio signal.

(4) In frequency modulation the
amplitude of the high frequency
carrier wave is made to vary in
proportion to the frequency of the
audio signal.

25.

26.

A screw gauge with a pitch of 0.5 mm and
a circular scale with 50 divisions is used to
measure the thickness of a thin sheet of
starting the
measurement, it is found that when the

Aluminium. ' Before
two jaws of the screw gauge are brought
in contact, the 45" division coincides with
the main scale line and that the zero of
the main scale is barely visible. What is
the thickness of the sheet if the main scale
reading is 0.5 mm and the 25'" division
coincides with the main scale line ?

(1) 0.75 mm
(2) 0.30 mm
(3} 0.70"mm
(2} 0.50 mm

A pipe open at both ends has a
fundamental frequency fin air. The pipe
is dipped vertically in water so that half of
it is in water. The fundamental frequency
of the air column is now :

f
®» 2

3f
i fucl”
@ =
G) 2f
@ f

E/Page 8
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27. A galvanometer having a coil resistance | 29. Identify the semiconductor devices whose

of 100 () gives a full scale deflection, when characteristics are given below, in' the
a current of 1 mA is passed through it. order (a), (b), (c), (d) : _
The value of the resistance, which can I I
convert this galvanometer into ammeter i , 1
giving a full scale deflection for a current / s s Mo g
of 10 A is:
(a) (b)
(}] 0.01 O : -{ Sk .E{esistancc
¥ i~
2) 20 i S BRI 5 of (0D
@ | ) Intensity
INuminated of light
@) 010 (c) (d)
(1) Simple diode, Zener diode, Solar cell,
4 30 Light dependent resistance

(2) Zener diode, Simple diode, Light
dependent resistance, Solar cell
(3) Solar cell, Light dependent

* X 7 [ % * 5. 1
28. In an experiment for determination of resistance, Zener diode, Simple

refractive index of glass of a prism by Hgese _ : .
i — & plot, it was found that a ray incident 4) Z_Ener hinde, adlax CE]_'L ~mpls diods,
at angle 35°, suffers a deviation of 40" and Light dependent resistance

that it emerges at angle 79° In that case
which of the following is closest to the | 30. For a common emitter configuration, if

maximum possible value of the refractive a and # have their usual meanings, the
index ? incorrect relationship between a and #

is :
(1) \ 15 1y el

a B

2y 1.6 S ey

3 __F
@ 17 Ty

: :

@ a=—L—

4) 1.8 1+ B

E/Page 9 SPACE FOR ROUGH WORK
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PART B — CHEMISTRY

At 300 K and 1 atm, 15 mL of a gaseous
hydrocarbon requires 375 mL air
containing 20% O, by volume for complete
combustion. After combustion the gases
occupy 330 mL. Assuming that the water
formed is in liquid form and the volumes
were measured at the same temperature
and pressure, the formula of the
hydrocarbon is :

(1) GC3H,
(2) GsHg
(3) C,Hg
(4) CHy

Two closed bulbs of equal volume (V)
containing an ideal gas initially at pressure
p; and temperature T, are connected
through a narrow tube of negligible
volume as shown in the figure below. The
temperature of one of the bulbs is then
raised to T,. The final pressure p,is :

T

PV

T T, T,

i,V WV

=

PV

p; ;r -FITZ i

CARATEEY

29 (=22
(3} Pi kT'l + Tz
r
( BT
*) EPI le * TE]

33.

34.

3.

A stream of electrons from a heated
filament was passed between two charged
plates kept at a potential difference V esu.
If e and m are charge and mass of an
electron, respectively, then the value of
h/A (where A is wavelength associated
with electron wave) is given by :

(1) meV
Q) 2meV
(3) Jmev
(4) J2meV

The <pecies in which the N atom is in a
state of sp hybridization is :

(1)~ NOj
2 NO;
3) NO;
(#) NO,

The heats of combustion of carbon and
carbon monoxide are —-393.5 and
—283.5 k] mol ™!, respectively. The heat
of formation (in kJ) of carbon monoxide
per mole is :

(1) 1105
(2) 6765

(3) —676.5
(4) -110.5

E/Page 10
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36. 18 g glucose (C¢H,,0;) is added to | 40. For a linear plot of log (x/m) versus log p
178.2 g water. The vapor pressure of in a Freundlich adsorption isotherm,
water (in torr) for this aqueous solution which of the following statements is
IS : correct 7 (k and n are censtantls)

(1) 7.6 (1) Both k and 1/n appear in the slope
(2) 76.0 term.
(3) 7524 (2) 1/n appears as the intercept.
(4) 739.0 (3) Only 1/n appears as the slope.
(4) log (1/n) appears as the intercept.

37. The equilibrium constant at 298 K for a
reachon A+B=C+D is 100. If the initial | 41. Which of the following atoms has the
concentration of all the four species were highest first ionization energy ?

1 M each, then equilibrium concentration (1) Rb

of D (in mol L™ 1) will be : (2) Na

(1) 0.182 3) K

(2) 0.818 (4) Sc

(3) 1.818 ’

(4) 1.182 42. Which one of the following ores is best
concenirated by froth floatation method ?

38. Galvanization is applying a coating of :

(1) Pob (1) Magnetite
(2) Cr (2) Siderite
(3) Cu (3) Galena
(4) Zn (4) Malachite

39. Decomposition of H,0, follows a first | 43. Which one of the following statements
order reaction - In fifty minutes the about water is FALSE ?
concentratior. of H,0, decreases from (1) Water is oxidized to oxygen during
0.5 to 0.125 AT i one such decomposition. ’ photosynthesis.
When the concentration of H,0, reaches (2) Water can act both as an acid and
0.05 M, the rate of formation of O, will as a base.
ba: (3) There is extensive intramolecular
(1) 6.93x10~2 mol min—! hydrogen bonding in the condensed
(2) 6.93x10~* mol min~! phase.
(3) 2.66 L min~—!at STP (4) Ice formed by heavy water sinks in
(4) 1.34x10”% mol min~! normal water.

E/Page 11 SPACE FOR ROUGH WORK
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The main oxides formed on combustion of
Li, Na and K in excess of air are,
respectively :

{1)‘ Li,O, Nay,O and KO,

(2) LiO,, NayO, and K;0

(3) Li,O,, Na,O, and KO,

(4) Li,0, Na,0, and KO,

The reaction of zinc with dilute and
concentrated nitric acid, respectively,

produces :

(1) N,O and NO,
(2) NO, and NO
(3) NO and N,O
(4) NO, and N,O

The pair in which phnsphmﬂus atoms
have a formal oxidation state of +3 is;

(1) Orthophosphorous and
pyvrophosphorous acids
(2) Pyrophosphorous and
hypophosphoric acids
(3) Orthophosphorons and
hypophosphoric acids
(4) Pyrophosphorous and
pyrophosphioric acids

Which ot the following compounds is
metallic and ferromagnetic ?

(1) TiO,
2) CrO,
3) VO,
(4) MnO,

48.

49.

The pair having the same magnetic
moment is :

[At. No.: Cr=24, Mn =25, Fe =26, Co=27]
(1) [Cr(H,0))** and [CoClJ*~

(2) [Cr(HO)g)*" and [Fe(H,0)4**

(3) MnHO)g?" and [Cr(H,0)¢]*

(4) [CoCl*~ and [Fe(H,O)J*”

Which one of the following complexes
shows optical isomerism 7

(1) [Co(NH,),Cl,]

(2), as{Co(en),Cl,]C1
(2} trans[Co(en),Cl,]Cl]
(4) [Co(NH5),Cl,]Cl

(en=ethvlenediamine)

The concentration of fluoride, lead, nitrate
and iron in a water sample from an
underground lake was found to be
1000 ppb, 40 ppb, 100 ppm and 0.2 ppm,
respectively. This water is unsustable for
drinking due to high concentration of :

(1) Fluoride
(2} Lead
(3) Nitrate

(4) Ilron

E/Page 12
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51. The distillation technique most suited for | 53. The absolute configuration of
separating glycerol from spent-lye in the

soap industry is : e
H—1—H
(1) Simple distillation {7 S g B
CH,
(2) Fractional distillation _
is
(3) Steam distillation (1) (2R, 35)

2 25, 3R
(4) Dastillation under reduced pressure (2 )
3) (25 39)
4) (2R, 3R)

52, The product of the reaction given below

i 54. 2-chloro-2-methylpentane on reaction
with sodium methoxide in methanol
1. NBS/hv il vields :
2 Hy0/K,COs
CHa
|
(@) CoH5CH,C—~OCH;
b s CH,C=CH
_— (b)  CH5CH, | 2
2) g CH;
(€) GCyHsCH= (‘]: ~CHj
O CH
e 3
(3)
(1)  All of these
?) (a)and ()
CO,H
(4) (c) only

S
o
o —

(4) (a) and (b)
E/Page 13 SPACE FOR ROUGH WORK
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The reaction of propene with HOCI
(Cl, + H,O) proceeds the

intermediate :
(1) CHE—CHJF—CHE—DH
(2) CH3—CH+ —CI—IE—CI

through

(3) CH;—-CH(OH)-CH3

(4) CH3—CHCI-CHj

In the Hofmann bromamide degradatit:m
reaction, the number of moles of NaQOH
and Br, used per mole of amine produced
are :

(1)  One mole of NaOH and one mole of
Br, .

(2) Four moles of NaOH and two moles

of Br,.

(3) Two moles of NaOH and two moles
of Erz_

(4) Four moles of NaOH and one mole

of Br, .

Which of the following statements about
low density polythene is FALSE ?

(1)  Its synthesis requires high pressure.

(Z) - Itis a poor conductor of electricity.

3} Its synthesis requires dioxygen or a
peroxide initiator as a catalyst.

(4) It is used in the manufacture of
buckets, dust-bins etc.

58.

59.

U,

Thiol group is present in :
(1) GCstosine

(2) GCystne

(3) GCysteme

(4) Metlnonine

Which of the following is an anionic

detergent ?

(1) Sodium stearate

(2)  Sodium lauryl sulphate

(3) Cetvitrimethy] ammonium bromide

(4) Glvcervloleate

. he hottest region of Bunsen flame shown
m the figure below is :

- region 4

region 3
region 2

- regionl

(1) regionl

2) region 2
(3) region 3
(4) region 4

i

E/Page 14
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PART C — MATHEMATICS

If f(x) +2f[%j =3x, x=0, and
S={xeR: f(x)=f(-x)};thenS:
(1) isan empty set.

(2) contains exactly one element.
(3) contains exactly two elements.

(4) contains more than two elements.

A wvalue of @ for which 2 +3i sind is

1—2i sinf

purely imaginary, is :

7
m =

o
@ =
(3) sin” [ﬁj

1

@ ()

The sum of all real values of x satisfying
the equation

(x2- 52 4.—5]"'E PO s
(1) \3

@ -1

@) 6

4) 5

64,

65.

bb.

ke Fﬂﬂ _ﬂ and A adj A=A AT, then
5a+b is equal to

(1) -1

(2} S

(3) 4

@) 13

The system of linear equations
x+Ay—z=0
Ax—y—z=0
X Ay<dAz=0
has a non-trivial solution for :
(1) infinitely many values of A.
(2) exactly one value of A.
(3) exactly two values of A.

(4) exactly three values of A

If all the words (with or without meaning)
having five letters, formed using the letters
of the word SMALL and arranged as in a
dictionary; then the position of the word
SMALL is :

(1) 46th
(2) 59th
(3) »52nd
(4) 58t

E/Page 15
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If thenumber of terms in the expansion of

i
1- E + i . ¥ =0, is 28, then the sum
X Il

of the coefficients of all the terms in this
expansion, is :

(1) 64
(2) 2187
(3) 243
4) 729

If the 2nd 5th angd oth tarms of a
non-constant A.P. are in G.P., then the
common ratio of this G.P. is ;

8
1 3
4
@
3 1
@ -

If the sum of the first ten terms of the series

2 £ A o 2
3 NL7AY L, (. 4)
2} +l2E 32| +42+[42} +...,
(15] E sh& 5) [ 5)

is _EE m, then m is equal to :

(1) 102
(2) 101
(3) 100
4) 99

.
70. TLet p =lim (1 + tan?yx)** then logp
x—HMH

71.

72.

is equal to :
(1) 2
2) 1
5 4
6 5
0
@

For x € R, f(x)=llog2 -sinx| and
2(0) =f(F()), thes

(1) g is not differentiable at x=0

(2) - g'[0)=rcos(log2)
(3)  g'(0)= —cos(log2)

(1) g is differentiable at x=0 and
g'(0)= —sin(log2)

Consider
F(I] o ta.n_l{ 1+ EF‘IJI X E (ﬂr %}

A normal to y=f(x) at x = % also passes

through the point :
(1) (0, 0)

() [ﬂr %T-]
o (39

o (G0

E/Page 16
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73. A wire of length 2 anits is cut into two
parts which are bent respectively to form 75. M[
H—

a square of side=x units and a circle of

is equal

(n+1) (n+2)... 3n]}fr

HEﬂ

to :
radius =r units. If the sum of the areas of 0
the square and the circle so formed is
minimum, then : 18
) =
(1) 2x=(w+4)r
27
(2) @“-mx=m @ 2
(3) x=2r
- 9
(4) 2x=r (3) 2
(4) 3logd-2
12 9 )
74, Theintegral | > T 9% 5 dx isequal
(3 +2° + 1]
to :
76. The area (in sq. units) of the region
(1) - X +C {(:-:, y): y*=2x and x2+ FEE 4x, x=0, y.-"?-{l]
p)
(x5+x3+'1} is :
10 i
2) "3 > +C (1) -,-r—%
2[:5+x +1)
5 _8
(3) I ——+C & 23
2[::5+r"+1)
_ 10 (3) m-— 42
() 5 +C 3
2(15+r3+1}
T 22 .
where C is an arbitrary constant. (4) E 3
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78.

7o

(@)
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If a curve y=f(x) passes through the point
(1, —1) and satisfies the differential

equation, y(1 +xy) dx=x dy, then f(— 1)

2
is equal to :
2
n -3
4
(2 =%
p 5
2
©G) 3
4
5

Two sides of a rhombus are along the lines,
x—y+1=0 and 7x-y—-5=0. If its
diagonals intersect at (-1, —2), then
which one of the following is a vertex of
this rhombus ?

1) (=3, -9
{2} [-3.r 'B}

o (-3

@ (-3-3)

The centres of those circles which touch
the x2+y2—8x—8y—4=0,
externally and also touch the x-axis, lie
(1) § I

circle,

(1) a circle.

(2) an ellipse which is not a circle.
(3) a hyperbola.

{E} a parabola.

80.

81.

82.

If one of the diameters of the circle, given
bv the equation, x2+y2—4x+6y—12=0,
is a chord of a arcle S, whose centre is at
(—3. 2). then the radius of S is :

(1) 32
2) 53
(3) 3
i4) 10

Let P be the point on the parabola, y*=8x
whach 15 at a minimum distance from the
centre C of the circle, x* +'[y +6)2=1.
Then the equation of the circle, passing
through C and having its centre at P is :

(D 2+ =4x+8y+12=0

rJ

2) ) B2+ -x+4y-12=0

iJJ

(3) Iz-é-y:—i* +2y—.24={]

(4) :3+y1—4x+9y+'15=ﬂ

The eccentricity of the hyperbola whose
length of the latus rectum is equal to 8 and
the length of its conjugate axis is equal to
half of the distance between its foci, is :

4
W 3
+
@ 7
2
&
@ 3
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84.

85.

www.eenadupratibha.net

The distance of the point (1, —5, 9) from
the plane x —y+z=>5 measured along the

line x=y=zis:
1) 3J10
(2) 1043

10
Q 7

20
4)

]fthe]jﬂe,:""'_EII :y+2: E+4]jesin
2 -1 3

the plane, Ix+my—z=9, then I>+m? is

equal to :
(1) 26
(2) 18
3) 5
(4) 2

- = —
Let a, b and ¢ bethree unit vectors such

— - - Pt N
that H}{[E’!KC]—_—?{&{-{']_ If
—

b 1is not paralle! to _1:: , then the angle

- —
between a2 and b is:

3
["!] ._‘i-_._
AW
@ 3
24
) 5
B
@ =

86.

87.

88.

If the standard deviation of the numbers
2,3, a and 11 is 3.5, then which of the
following is true ?

(1) 3a2—26a+55=0
(2) 3a2-32a+84=0
(3) 3a%—34a+91=0

(4) 3a2-23a+44=0

Let two fair six-faced dice A and B be
thrown simultaneously. If E; is the event
that die A shows up four, E, is the event
that die I shows up two and E, is the event
that the sum of numbers on both dice is
odd, then which of the following
statements is NOT true ?

(1) E; and E, are independent. .
(2) E, and E; are independent.
(3) E, and E; are independent.

(4) Eq E, and E, are independent.

If 0=x<2, then the number of real values
of x, which satisfy the equation
Ccosx + cos2x +cos3x + cosdx =0, is :

1 3
(2) 5
3 7
4 9
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A man is walking towards a vertical pillar
in a straight path, at a uniform speed. At
a certain point A on the path, he observes
that the angle of elevation of the top of the
pillar is 30°. After walking for 10 minutes
from A in the same direction, at a point B,
he observes that the angle of elevation of
the top of the pillar is 60°. Then the time

taken (in minutes) by him, from B to reach
the pillar, is :

(1) 6
(2) 10
3) 20
4) 5
¢

90. The Boolean Expression (pA~q)vgv(~pAg)

is equivalent to :
1) -~paq
(2) p~gq
G) pvy
4 pv~q
-0
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PARTA-PHYSICS

A student measures the time period of 100 oscillations of a simple pendulum four times. The
datasetis90s,91s, 95sand 92 s. If the minimum division in the measuring clock is 1 s, then
the reported mean time should be :

1) 92+2s 2)92+5.0s 3) 92+1.8s 4) 92+3s
Ans: 3
Sol : Conceptual

A particle of mass m is moving along the side of a square of side "a’, with a uniform speed vin
the x-y plane as shown in the figure :

a
y D—s—FC
T ayv .,;.*ﬁ!

a

|
OME.R__— —X

Which of the following statements is false for the angular momentumf about the origin

= mo o )
1) L= NG RK when the particle is moving from A to B.

N A

R
2) L=mo 2 a | K when the particle is moving from C to D.

N A

3) L=mo N a |K when the particle is moving from B to C.

> mu_ . .
4) L= ﬁ RK when the particle is moving fromD to A.

Ans: 2,4

Sol:AtoB :-

- (1) istrue

CtoD:-
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- R n
L=mv| —+a |k
5

- (2) is false
BtoC:-

- R n
L=mv| —+a |k

(\/E ] true
DtoA:-

E:ﬂRk false

NG

3. Apoint particle of mass m, moves along the uniformly rough track PQR as shown in the figure.
The coefficient of friction, between the particle and the rough track equals x . The particle is
released,from rest, from the point P and it comes to rest at a point R. The energies, lost by the
ball, over the parts, PQ and QR, of the track , are equal to each other, and no energy is lost
when particle changes direction from PQ to QR.

The values of the coefficient of friction 1 and the distance x(=QR), are, respectively close to

"3

i R N ¥

Horizontal —— Q
Surface

1)0.2and 6.5 m 2)0.2and 3.5m 3)0.29and 3.5m 4)0.29 and 6.5 m

Ans: 3

Solu: Energies lost along PQ & QR are equal

h
pmg cos 30° x e 1Lmg X

\/§h:x

x:2\/§m:3.5

By conservation of energey

mg = 2xumg X
ux=1
1

=—=0.29
Y
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4. A person trying to lose weight by burning fat lifts a mass of 10 kg upto a height of 1 m 1000
times. Assume that the potential energy lost each time he lowers the mass is dissipated. How
much fat will he use up considering the work done only when the weight is lifted up? Fat supplies

3.8x107J of energy per kg which is converted to mechanical energy with a 20% efficiency rate.
Take g=9.8ms™:

1) 2.45x10%kg 2) 6.45x10 kg 3) 9.89x10°kg 4) 12.89x10°kg

Ans: 4

20
-~ xmx3.8x10" = mgh
Solu.100 g

%xmx3.8x107 —10%9.8x1000

2x380m =9.8

98
m =
2x3800

=0.01289

=12.89x1073Kkg .

5. Avolleris made by joining together two cones at their vertices O. Itis kept on two rails AB and
CD which are placed asymmetrically (see figure), with its axis perpendicular to CD and its
centre O at the centre of line joining AB and CD (see figure). It is given a light push so that it
starts rolling with its centre O moving parallel to CD in the direction shown.As it moves, the
roller will tend to :

(%
)

1) turn left. 2) turnright.
3) go straight. 4) turn left and right alternately.
Ans: 4

Solu : Conceptual
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A satellite is revolving in a circular orbit at a height *h* from the earth’s surface (radius of earth
R;h<<R). The minimum increase in its orbital velocity required, so that the satellite could escape
from the earth’s gravitational field, is close to : (Neglect the effect of atmosphere.)

1) J2gR 2) JorR 3) JgR/2 4) Jor (V2 -1)
Ans: 4

Sol: Av = (\/E—l)vo

Av:(ﬁ—l)\/g?

A pendulum clock loses 12 s a day if the temperature is 40°c and gains 4 s a day if the
temperature is 20°c . The temperature at which the clock will show correct time, and the co-

efficient of linear expansion () of the metal of the pendulum shaft are respectively:

1) 25°C; ¢ =1.85x107°/°C 2)60°C;a =1.85x10*/°C
3) 30°C;x =1.85x1073%/°C 4) 55°C; ¢ =1.85x1072/°C
Ans:1
1
Sol : Ea(40—9)xx:12 (1)
1
EOL(G—ZO)XX=4 - (2)
1 _
@) _40-0_,
(2) 6-20

=40-6=30-60

_100

=0 =25°C
4

An ideal gas undergoes a quasi static,reversible process in which its molar heat capacity C
remains constant. If during this Process the relation of pressure P and volume V is given by

pv " = Constant, then nisgiven by (Here C, and C, are molar specific heat at constant pressure
and constant volume, respectively) :

- c-C, C,-C C-

D7, A" ¢, 9" cc, Y e,

Ans: 2
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temperature of the gas during the process will be :

9PV,
4nR

3PV,

&) 2) 2nR

Ans: 1

Sol: T ismax at mid point

'n" moles of an ideal gas undergoes a process A —s B as shown in the figure. The maximum
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10.

11.

A particle performs simple harmonic motion with amplitude A. Its speed is trebled at the instant

2A
that it isat a distance 3 from equilibrium position. The new amplitude of the motion is :

1) VA 2) 3A 3) A3 » 2

Ans: 4

Sol: V., = Ao
v=oVvA?-x?
_2A

at x=2A/

V= A2—4A2
\ 9

_ OJA\/g
3

\'

For new amplitude

at x=2A/

V'=3xV
V':coA\/g

as @ is same

2
oAV5 = o A'z—4A

2
— 5A? :A'2—4';‘

2
:49A :A':E
9 3

Al2

A uniform string of length 20 m is suspended from a rigind support. A short wave pulse is
introduced at its lowest end. It start moving up the string. The time taken to reach the support

is : (takeg =10ms™?)

1) 27425 2) 2s 3)22s 4) J2s
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12.

Ans: 3

So|;t:2\/I:2,/§:2\/§sec
g 10

The region between two concentric spheres of radii 'a’ and 'b*, respectively (see figure), has

A
volume charge density o = T ,where Ais a constant and r is the distance from the centre. At the

centre of the spheres is a point charge Q. The value of A such that the electric field in the region
between the spheres will be constant, is:

€

Q _Q Q9 2Q
1) 27Ta2 2) 27T(b2 - a2) 3) ﬂ'(az —b2) 4) ﬂ-az
Ans:1
Sol:
[EdA= Gen
So
= E4nr? :i{Q +J'é4nr2dr}
=h al
r 2 2
= Ednr® :i{Q+J.4nA{r 8 }}
eO a
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This sholud be independent of

to be independent of r

1 Q_ A&
dne, 1’ 2¢,

= Q=2Aa’n
A=9
2a°m

13. A combination of capacitors is set up as shown in the fugure. The magnitude of the electric field,

due to a point charge Q (having a charge equal to the sum of the charges on the 4 F and 9uF

capacitors), at a point distant 30 m form it, would equal:

3 pF
4 uF —
| 9uE (7
e i 1
2pF |
8'v

1) 240 N/C 2) 360 N/C 3) 420 N/C 4) 480 N/C

Ans:3

Sol:Charge in the circit

q = Cef‘fv

=5x10"°x8=40pc

Charge in the upperline g, =C, . XV

=3x8=24uc

Chargeon4uF=24puc

Chargeon9uF =18uc

Total charge : 42uc=0Q

O =3 Om‘-
Q=42uc
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14.

15.

=0

- 2
dre, 1

42x107°

=9x10° x >
9x10

_ 9.8 N
= 42%10%° = 420 %3

:4205%5

The temperature dependence of resistances of Cu and undoped Si in the temperature range
300-400 K, is best described by :

1) Linear increase for Cu, linear increase for Si.

2) Linear increase for Cu, exponential increase for Si.
3) Linear increase for Cu, exponential decrease for Si.
4) Linear decrease for Cu, linear decrease for Si.

Ans: 3

Sol : Conceptual

Two identical wires Aand B, each of length '|', carry the same current I. Wire Ais bent into a
circle of radius R and wire B is bent to form a square of side 'a’. If B, and B, are the values of

B
magnetic field at the centres of the circle and square respectively, then the ratio B—A iS:
B

N 2 a 3 4 ™
) 5 ) 1692 ) 16 ) 82

Ans:4

Sol: For circular coil
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X_

ol Mol 21 Tl
== =——(1
e R T

for square coil

|=4a

...
4
™
Il
a
Cn
(=}

E

A

h 4

a

By =4B, =4x 2L (sin 45+ sin 45)

2ma
_Apix4( 2.
2nl (2
_ 82
7l
B, 7l 7l n

X =
Bs | 8J/2ui 8/2

16. Hysteresis loops for two magnetic materials A and B are given below :

B B
t
r/T_I7_ /7-_
N 5 B .. - I ,/f WA,
AL e
7 @A) Y

These materials are used to make magnets for electric generators, transformer core and

electromagnet core. Then it is proper to use :

1) Aforelectric generators and transformers.

2) A for electromagnets and B for electric generators.
3) Afor transformers and B for electric generators.
4) B for electromagnets and transformers.

Ans: 4

Sol : Conceptual
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17.

18.

An arc lamp requires a direct current of 10 A at 80 V to function. If it is connected to a 220 V
(rms), 50 Hz AC supply, the series inductor needed for it to work is close to :

1)80H 2) 0.08 H 3)0.044H 4)0.065H
Ans:4

Sol :

220 V,50E.
220% =80 +V?
=V, = J220% —80%
=104/22? -82
andV, =1 X

—104/222 82 =10x 27 fL

22% -8 20.49

= L= = X
2(272}(50 100x 22

=0.065H

Arrange the following electromagnetic radiations per quantum in the order of increasing
energy :

A : Blue light B: Yellow light C: X-ray D : Radiowave.
1)D,B,A,C 2)A,B,D,C 3)C,A,B,D 4)B,A,D,C
Ans:1

Sol : Conceptual
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19.

20.

An observer looks at a distant tree of height 10 m with a telescope of magnifying power of 20.
To the observer the tree appears :

1) 10 times taller. 2) 10 times nearer.  3) 20 times taller. 4) 20 times nearer.
Ans: 4
Sol : Conceptual

The box of a pin hole camera, of length L, has a hole of radius a. It is assumed that when the
hole is illuminated by a parallel beam of light of wavelength 2 the spread of the spot (obtained
on the opposite wall of the camera) is the sum of its geometrical spread and the spread due to

diffraction. The spot would then have its minimum size (sayb,;, ) when :

A2 217 217
a=—and b, = a=+AL and b__ =
1) L min ( L ] 2) min ( L ]
/12
3) a=+AL and b, =+4AL 4) a=-- and b =4AL

Ans:3

|
sol: | —

—
%

AL
“—+a

dr AL

— = +1=0
da a

=a=+AL

and Tin =—7——1 VAL

= 2JAL =+4AL
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21.

22,

Radiation of wavelength 4 , is incident on a photocell. The fastest emitted electron has speed

31
v. If the wavelength is changed to —, the speed of the fastest emitted electron will be :

4
1 1 1 1
1) >v(fj2 2) <v(f]2 3) =v(sz 4) =v(§]2
3 3 3 4
Ans:1
1 , hc
c=mvi=—-W,
Sol: > 1 0

v will be greater than what we get by assuming

Half-lives of two radioactive elements A and B are 20 minutes and 40 mimutes, respectively.
Initially, the samples have equal number of nuclei. After 80 minutes the ratio of decayed numbers
of Aand B nuclei will be :

1)1:16 2)4:1 3)1:4 4)5:4
Ans:4

Sol :For sample A half life 20 min

N, — where t=0

N, )
7 — t=20min

N, \
T — t=40 min

N, )
? — t=60 min

Mo, t=g0mi
16 =olUmin

.. After 80 min N, decayed nuclei

N =[1-1 N, =N,
16 16
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Forsample A half life 40 min
N, = where t=0

N, )
7 — where t=40 min

N, .
2 — where t=80 min

. After 80 min number of decayed nuclei

23. Ifa, b, c,dareinputstoagateand x is its output, then, as per the following time graph, the gate
is:

d _| L L

e |0 &V L4

b |

p | X

x|
1)NOT 2) AND 3) OR 4) NAND
Ans: 3

Sol : Conceptual
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24,

25.

Choose the correct statement :

1) In amplitude modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

2) Inamplitude modulation the frequency of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

3) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

4) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the frequency of the audio signal.

Ans:1
Sol : Conceptual

A screw gauge with a pitch of 0.5 mm and a circular scale with 50 divisions is used to measure
the thickness of a thin sheet of Aluminium. Before starting the measurement, it is found that

when the two jaws of the screw gauge are brought in contact, the 45™ division coincides with the
main scale is barely visible. What is the thickness of the sheet if the main scale reading is 0.5
mm and the 25t division coincides with the main scale line ?

1) 0.75mm 2)0.80 mm 3)0.70mm 4) 0.50 mm
Ans :2

pitch of thescrew
number of circular scale divisions

Sol :Leastcount (L.C)=

055 1
50 500 100
LC =0.01mm

Zeroerror=L.C x(50-45)

=0.01x5=0.05mm

Measurement=main scale reading+pitch scale readingx|.C
=0.5+25%x0.01=0.5+0.25

=0.75mm

Final measurement = measurement+zero error
=0.75+0.05

=0.8mm
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26. Apipeopenat both ends has a fundamental frequency f inair. The pipe is dipped vertically in
water so that half of it is in water. The fundamental frequency of the air column is now :

f 3f
1)5 Z)T 3) 2f 4) f

Ans 4
Sol :For open pipe

Vv
fundamental frequency= f, = o

for closed pipe

v
fundamental frequency = f, =

f f

closed —

27. Agalvanometer having a coil resistance of 100 ¢y gives a full scale deflection, when a current of
1 mAis passed through it. The value of the resistance, which can convert this galvanometer into
ammeter giving a full scale deflection fora current of 10 A, is :

1) 0.01Q 2) 2Q 3) 0.1Q 4) 30
Ans:1

G
Sol :When galvanometer is converted into ammeter ; shunt resistance (S) = |I -1

g

where G — galvanometer resistance

I, — full deflection current of galvanometer

i — full deflection current of ammeter

100 100
S = —-8=—""
10 1 10000-1
-
10
S= 100 = $=0.01Q
9999 -
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28. In an experiment for determination of refractive index of glass of a prism by j —§, plot, it was
found that a ray incident at angle 35°, suffers a deviation of 4q°and that it emerges at angle

79°. In that case which of the following as closest to the maximum possible value of the refractive
index ?

115 2)1.6 3)1.7 4)1.8
Ans: 2

Sol: i +i,=A+d,
35° +79° = A+40°
A=T74°
A<2C

2C>A

c>2
2

027—::02370

SinC =Sin37°

H

1 >sin37°
U

1> pusin37°

sin37° < 2
u

1

S
H=5in37

u<1.63
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29. Identify the semiconductor devices whose characteristics are given below, in the order (a), (b),
(). (d):
I I
1 |
.-"|I | "If
i Sp—-
| |
lesistance
fr dqu l\CElb
L &
s o Intensity
| MMuminated | of light
1) Simple diode, Zener diode, Solar cell, Light dependent resistance
2) Zener diode, Simple diode, Light dependent resistance, Solar cell
3) Solar cell, Light dependent resistance, Zener diode, Simple diode
4) Zener diode, Solar cell, Simple diode, Light dependent resistance
Ans: 1
Sol : Conceptual
30. For a common emitter configuration, if ¢ and S have their usual meanings, the incorrect
relationship between ¢ and g is:
1 1
1)—:—+1 2)052i g,)oz:i
a p 1-p 1+
Ans:2.4
Al Al
Sol :@ = f=—+
Al Al
LAl = Al + Al
Al g, A,
Al Al
= — :1+i
a B
a+ap? = p?
a=p(1-a)
a
l-a p
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31.

32.

PART B - CHEMISTRY

At 300 K and 1 atm, 15 mL of a gaseous hydrocarbon requires 375 mL air containing 20% O, by

volume for complete combustion. After combustion the gases occupy 330 mL. Assuming that
the water formed is in liquid form and the volumes were measured at the same temperature and
pressure, the firmula of the hydrocarbo is

1) C,H, 2) C,H, 3) C,H, 4) C,H,,
Ans: 2
Sol. : Air=375ml Oxygen =20 % of 375 ml

20

=——x375=75ml
100

Hydrogcarbon =15 ml
Oxygen =75 ml
C,H; +50, - 3CO, +4H,0
Iml — 5ml oxygen
15ml — 75ml oxygen
~.CyH,
Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure p, and
temperature T, are connected through a narrow tube of negligible volume as shown in the figure

below. The temperature of one of the bulbs is then aaised to T, . The final pressure p; is:

2 T A i
TT, T T TT
. 2p | —2 2p | —2 2p | —12
1) p'[T1+T2] 2) p'[T1+T2] 3) p'[T1+T2] 4) p'[T1+T2]
Ans: 3
2pVv  pvV o pV
Sol.: —r =Tf +Tf
1 1 2
2p; _Pi P
Tl Tl T2
T +T
T1T2
20T
— pf — pl 2
T,+T,
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33.

34.

35.

36.

A stream of electrons from a heated filament was passed between two charged plates kept at a
potential difference V esu. If e and m are charge and mass of an electron, respectively, then the

value of h/ A (where 2 iswavelength associated with electron wave) is given by:

1) meV 2) 2meV 3) VmeV 4) \/2meV
Ans:4

h h
: [ i A= = —=+/2eVm
Sol. : According de Brogile wave length ovm A

Where e= charge of particle

v=accelerating potential

m = mass of particle.

The species in which the N atom is in a state of sp hybridization is

1) NO; 2) NO, 3) NO; 4) NO;
Ans:1

Sol.: NO,

1
Hybridisation = > [ Group number + no of mono valent atoms + no. of negative charges- no. of

positive charges]
:£[5+ 0+1-1] _A
2 2
'Sp" hybridisation
The heats of combustion of carbon and carbon monoxide are - 393.5 adn -283.5 kd mol ¢,
respectively. The heat of formation (in kJ) of carbon monoxide per mole is
1) 110.5 2) 676.5 3) -676.5 4)-110.5

Ans: 4
Sol. : Heat of formation of (Co)

= —393.5—(—283.5)
=-110.0kJ / mole

18g glucose (C6 H1206) isadded to 178.2 g water. The vapor pressure of water (in torr) for this
aqueous solution is

1)7.6 2) 76.0 3)752.4 4) 759.0

Ans:3

Sol. : According to Raoults law P p_° P _ mole fraction of glucose

18
P°-p_ 180
p° 18 1782
180 18

1-P _o001
760

= p=752.4 torrs.
(1 atm =760 torrs= 760 mm of Hg).

03 April 2016 JEE MAINS 2016 :: PAPER 1 - (CODE-E) ||@




37.

38.

39.

40.

The equilibrium constant at 298 K for a reaction A+ B——C + D is 100. If the initial
concentration of all the four species were 1 M each, then equilibrium concentration of D (in mol
1) will be

1) 0.182 2) 0.818 3)1.818 4)1.182
Ans: 3

A + B—=—=C + D
Sol.: 1 1 1 1

1-x) 1-x) (1+x) (1+x)

_[Dle] (0

[A][B] (1=x)(1-x)

i3] o=t

— x=0.818 mol | 1.

. Equlibrium concentration of [ D] =1+ x

=1+0.818

[D]=1818

Galvanization is applying a coating of

1) Pb 2) Cr 3) Cu 4) Zn
Ans: 4

Sol. : Conceptual
Decomposition of H,O, follows a first order reaction. In fifty minutes the concentration of

H,O, decreases from 0.5 to 0.125 M in one such decomposition. When the concentration of

H,O, reaches 0.05 M, the rate of formation of O, will be

1) 6.93x102mol min* 2) 6.93x10*mol min™
3) 2.66 L mol™* at STP 4) 1.34x10% mol min*
Ans: 4

Sol. : Conceptual

For a linear plot of log (x/m) versus log p in a Freundlich adsorption isotherm, which of the
following statements is correct? (k and n are constants)

1) Both kand 1/n appear in the slope term 2) 1/n appears are the intercept
3) Only 1/nappears as the slope 4) log(1/n) appears as the intercept
Ans: 2
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41.

42.

43.

44,

N
Sfope:%
Sol '°g(ﬂ
log K (Intercept)
7 X
logp
Freundish isotherm
i — k p]Jn
m
log (ij = lIog p+logk
m) n
[y=(m)x+c]
Which of the following atoms has the highest first ionization energy?
1)Rb 2) Na 3) K 4) Sc
Ans: 4

Sol. : 1(A), 11(A) group elements has less ionisation potential value than d- block elements.
IPValues

Na — 496 kJ/ mole

K — 419 kJ/ mole

Rb — 403 kJ/ mole

Sc — 631 kJ/ mole

Which one of the following ores is best concentrated by froth floatatin method?

1) Magnetite 2) Siderite 3) Galena 4) Malachite
Ans: 3

Sol. : Forth floatation method is used for the concentration of sulphide ores

PbS — Galena.

Which one of the following statements about water is FALSE?

1) Water is oxidized to oxygen during photosynthesis

2) Water can act both as an acid and as a base

3) There is extensive intramolecular hydrogen bonding in the condensed phase
4) Ice formed by heavy water sinks in normal water.

Ans:3

Sol. : Incondensed phase H,O molecules are joined to geather by inter molecular Hydrogen bonding
The main oxides formed on combustion of Li, Na and K in excess of air are, respectively

1) Li,O,Na,0and KO, 2) LiO,,Na,0, and K,O
3) Li,0,,Na,0, and KO, 4) Li,0,Na,0, and KO,
Ans: 4

Sol. : Inexcess of air, 'Li' mainly forms its monoxide, 'Na' forms peroxide, 'K’ forms its super oxide.
- Li,0,Na,0,,KO,
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45.

46.

47.

48.

49.

The reaction of zinc with dilute and concentrated nitric acid, respectively, produces:

1) N,O and NO, 2) NO, and NO 3) NOand N,O 4) NO, and N,O
Ans: 1

Sol.: 4Zn+10HNO, ., —4Zn(NO,), +5H,0+N,0

Zn+4HNO, . — Zn(NO,), +2H,0 +2NO,

The pair in which phosphorous atoms have a formal oxidation state of +3 is
1) Orthophosphorous and pyrophosphorous acids

2) Pyrophosphorous and hypophosphoric acids

3) Orthophosphorous and hypophosphoric acids

4) Pyrophosphorous and pyrophosphoric acids

Ans:1

Sol. : Ortho phosphorous acid H,PO, (+3)
Pyro phosphorous acid H,P,0; (+3)

o

H H
Which of the following compounds is metallic and ferromagnetic?
1) TiO, 2) CrO, 3) VO, 4) MnO,
Ans: 2

Sol. : Afew substances like Iron, Cobalt, Nickel, Gadolinium and CrO, are attracted very strongly by
magnetic field.

The pair having the same magnetic moment is

[At.No.: Cr=24, Mn=25, Fe=26, Co=27]

1) [cr(H,0), ] and [cocl, ]~ 2)[Cr(H,0), ] and [Fe(H,0),]"
3) [Mn(H,0), | and [Cr(H,0),T" 4) [cocCl,]” and [ Fe(H,0), "
Ans: 2

Sol.: Cr*?, Fe*? have same number of unpaired electrons (n=4).
Which one of the following complexes shows optical isomerism?

1) [ Co(NH;),Cl, | 2) cis| Co(en), Cl, |CI

3) trans[ Co(en), Cl, |CI 4) [ Co(NH,), Cl, |CI (en=ethylenediamine)
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50.

51.

52.

53.

Ans:2

Sol. : Conceptual

The concentration of fluoride, lead, nitrate and iron in a water sample from an underground lake
was found to be 1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, respectively. Thiswater is unsuitable
for drinking due to high concentration of

1) Fluoride 2) Lead 3) Nitrate 4) Iron
Ans: 1

Sol. : Contaminant Permissiable (ppm)

F- 1-15

Ph*2 0.05

(NO; +NO; ) 50

Fe+3 02

The distillation technique most suited for separating glycerol from spent-lye in the saop industry
IS

(1) Simple distillation (2) Fractional distillation
(3) steam distillation (4) Distillation under reduced pressure
Ans:2

Sol. : Conceptual
The product of the reaction given below is

1. NBS/hv
2. Hy0/K,CO; 5 X

OH o CO,H
(1) @ (2) (3) Q/ (4) Q/

Ans: 2

NBS/hv H,0/K, C03
SO I . Allylic substitution

HO+KCO :>KOH +CO

The absolute configuratio of

CO,H

H——OH

H——d
CH,

(1) (2R, 35) (2) (2S, 3R) (3) (2S, 39) (4) (2R, 3R)
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54.

55.

56.

Ans. : 2
COOH

25

Sol. : 3R

CH
3

2-chloro-2-methylpentane on reaction with sodium methoxide in methanol yields :

CH
@ [0 o) C;H5CH,C = CHy (o) CAHICH=C —CHy
a) C,H;CH,C—-0OCH5 ; (C
2H5-a 3 CH, CH,
CH, ;
(1) Allofthese (2) (@) and (c) (3) (c) only (4) (@) and (b)
Ans. : 3
d CH;ONa ® 5K
Sol. : H,C~ C ~CH, ~CH,~CH, —&=&a_, CH, - C ~CH, ~CH, -CH, ——+—
CH, CH;
CH;- C =CH -CH,-CH;(Major) , CH,=C-CH,-CH,-CH, (Minor)
CH; CH,

(More stable) (less stable)

The reaction of propene with HOCI(CI, + H,0) produceds through the intermediate :

Q) CH3—CH+—CH2—OH 2 CH3—CH+—CH2—CI
(3) CH,—-CH(OH)—-CH; (4) CH,-CHCI-CH;
Ans. : 2

Sol. : Cl, +H,0—— HOCI
HOCI——OH +CI*
cr,—caLem —o som _Ew—cm.cr (2° Carbocation)
(Electrophilic substitution reaction)

In the Hofmann bromamide degradation reaction, the number of moles of NaOH and Br, used
per mole of amine produced are

(1) One mole of NaOH and one moleof Br,  (2) Four moles of NaOH and two moles of Br,

(3) Two moles of NaOH and two moles of Br, (4) Four moles of NaOH and one mole of Br,
Ans. : 4

(0]

. Il
Sol.:p_c- NH, +Br, + 4ANaOH —— R—-NH, + Na,CO, + 2NaBr
For 1 molre R—NH,
NaOH needed = 4 moles

Br, =1 mole.
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57.  Which of the following statements about low density polythene is FALSE?
(1) Its synthesis requires high pressure (2) Itisa poor conductor of electricity
(3) Its synthesis requires dioxygen or a peroxide initator as a catalyst
(4) It is used in the manufacture of buckets, dust-bins etc.
Ans. : 4
Sol. Conceptual
58. Thiolgroupispresentin
(1) Cytosie (2) Cystine (3) Cysteine (4) Methionine
Ans. : 3
Sol. N ‘TH ~COOH (Cysteine)
CH,-SH
59. Which of the following is an anionic detegetnt?
(1) Sodium stearate (2) Sodim lauryl sulphate
(3) Cetyltrimethyl ammonium bromide (4) Glyceryl oleate
Ans. : 2
Sol. : CH,(CH,),,CH,SO; Na*
60. The hottest region of Bunsen flame shown in the figure below is
region 4
region 3
region 2
region 1
(1) region1 (2) region 2 (3) region 3 (4) region 4
Ans. : 2
Sol. : Conceptual
PART C - MATHEMATICS
61. If F(x)+2f (£]=3X’X¢0, and S={xeR: f(x)=f(-x)}; thens:
. x : ; :
1) isan empty set 2) contains exactly one element
3) contains exactly two elements 4) contains more than two elements
Ans:3
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62.

63.

Sol.: f(x)+2f (%]=3X

f(il 2f(x):§
X X
Zf(ll 4f(x):§
X X
Zf(l]+ f (x)=3x
X
3f(x):§—3x
X

f(x):é—x

F(=x)=1(x)

2+3ising

1_2ising is purely imaginary, is

Avalue of g forwhich

. 3 1
r r sin! £] sin‘l(—]
1) 3 2) 5 3) 4 4) N
Ans:4
Sol. 1 2-6sin?0 =0

1
0 =sin'| —
(ﬁ ]
The sum of all real values of x satisfying the equation (x2 —-5x+5

13 2) -4 3)6 4)5
Ans:1

X2 +4x—60 .
) =1is:
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Sol. :
Casel: y2 _5x+5=1
Case2: y2 _5x+5=-1 & x2+4x—60 IS even

Case3: x2+4x-60=0 & x2—-5x+5=0

x=2,1,4,6,-10
sum =3
5a -b
64. If A= 3 o |andAadj A= AAT, then 53 +hisequal to
1) -1 2)5 3) 4 4) 13
Ans:2
5a -bf/5a 3
Sol.:1 5 5|l >
5a-2b=0
h=10
2
13=10a+3b
1355
2
a= E b=3
5
5a+b=5
65. The system of linear equations
X+Ay—-z=0
AX=Y=2=0 paq a non-trivial solution for
X+y—-Az=0
1) infinitely many values of ;. 2) exactly one value of .
3) exactly two values of 2, 4) exactly three values of 2,
Ans:4
1 2 -1
Sol.: [# 1 =0
1 1 -4
(A+1)-A(-2°+1)-1(A+1)=0
A-2=0
A=0,1=+#1
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66.

67.

68.

69.

If all the words (with or without meaning) having five letters, formed using the letters of the
word SMALL and arranged as in a dictionary: then the position of the word SMALL is:

1) 46" 2) 59" 3) 52™ 4) 5g"
Ans : 2

Sol. : SMALL

SMALL

SL—»>3!I=6
SMALL —»1

2 4
If the number of terms in the expansin of (1—;+7] ,X#0, is 28, then the sum of the

coefficients of all the terms in theis expansion, is
1) 64 2) 2187 3) 243 4) 729
Ans:4

Sol. : (n+2)c2 =28
=n=6
sumof cofficent=(1-2 +4)6 =729

If the 2™ 5™ and o™ terms of a non-constant A.P. are in G.P., then the common ratio of this
G.P.is:

e 22 31 5!
)< ) 3 ) )2
Ans: 2
Sol.: a+d,a+4d,a+8dareinGp
:>(a+4d)2:(a+d)(a+8d)
=8d=a
r_a+4d _12d 4

a+d 9d 3

_ C(3Y (2 (1Y, (.4 16

If the sum of the first ten terms of the series 1§ + ZE + 35 +4° + 4§ +.oeny iS Em’
then mis equal to:
1) 102 2) 101 3) 100 4) 99
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Ans: 2

sot.: (2] +(2) +(2] +...

8+(n-1)4=4n+4

5L 30

16
=—|[101
® 0y

_9[3030}

= m=101
1

70. Let p=™ (1+tan2\/§)5 then log p is equal to:

—0+

1
1)2 2)1 3) >
Ans:3
SOI : p _ exio+%(tan2\/;)
— e1/2
log p = l
2

71. For xeR, f(x)=|log2-sinx| and g(x)=f (f(x)), then:
1) g is not differentiable at x =0
2) g'(0)=cos(log 2)
3) g'(0)=—cos(log2)

4) g is differentiable at x =0 and g'(0)=—sin(log2)
Ans:2

sol.: g(x)=f(f(x))
f (x)=|log2—sin x|

log2—-sinx,x>0
log2-sinx,x<0

g(x)=f(f(x))

=log2-sin(log2-sinx)

=log 2-sin(log 2)cos(sin x)+cos(log 2)sin(sin x)
g'(x) =sin(log 2)sin(sin x)cos x + cos(log 2) cos(sin x) cos x

g'(0) =cos(log 2)

S
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72,

73.

1+sinx
Consider f(x)=tan™ / ! ,XG(O,E)- A normal to y=f(x) at x=""also passes
1-sinx 2 6

through the point:

27 T T
0,— —,0 —,0
1) (0,0) 2)( 3] 3)(6 ] 4)(4 ]
Ans: 2
1+tna§
Cf(x)=tan™
Sol. : 1—tan§
2
=tan tan(£+1
4 2
_r. X
y 4 2
dy _1
dx 2
=Toy=Z
6 3

Equation of normal

2x+y:2§

27
Normal passes through (0?]

Awire of length 2 units is cut into two parts which are bent respectively to form a square of side
= x unitsand acircle of radius = r units. It the sum of the areas of teh square and the circle so
formed is minimum, then:

1) 2x=(z+4)r 2) (4-rm)x=nrr 3) x=2r 4) 2x=r
Ans: 3
Sol.: 4x+2xr=2

1-2x
r =
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75.

J- 2x% +5x° N
The integral (x5+x3+1)3 is equal to:

x5 10

+C

_* __.c _x N, S
1) (x5+x3+1)2 " 2) 2(x5+x3+1)2 3) 2(x5+x3+1)2

where C isan arbitary constant.
Ans:2

2.5
3 6
=[x

1 1Y
1+ 5+—
( x? xsj

I.m((n+1)(2+2

Ans: 2

1
Sol. - logy :HIOQ

:izz“.og(w]

Nnxxx2n terms

{(n+l)(n+2) ........... (n+2n)

:(Z.IogB—O)—i(lJr X)_ldy

=2.log 3—[(X)§ —{log (1+ X)}ﬂ

4) 3log3-2
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=2.log3-[(2-0)-log3]
=3.log3-2
=log27-2

y= eIogg7 e—2

_2

ye2

The area (in sg. units) of the region {(X y):y?=2xand X*+y? <4x,x>0,y> 0} is :

4 8
1) m—= 2) m—— 3) 7

R
3 3 3

Ans:2
Sol.: X*+y —4x=0 (]

centre =(2,0) r=2
y?=2x —(2)
(2.2)

N
\4

Solve (1) & (2)
(2’ _2) x>0

x?—2x=0
x=0,x=2

(0,0) (2,+2)

Area zi(m_ﬁ&)dx

(m—\/ﬁ\/})dx

[y — _ 32 72
| X2 4x—x2+25in‘1(x—2]—\/ﬁx
2 2 3/2),

Il
O ey N

SRS

T
4) = —
)2

242

3
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78.

Ifacurve y=f(x) passes through the point (1,—1) and satisfies the differential equation,

1
y(1+xy)dx=x dy, then f(—z] isequal to :

gl

-2 5 -4 32 ‘
= ) % )z )
Ans:4

Sol, - xx= Yy

= y=4/5
Two sides of a rhombus are along the lines, x—y+1=0 and 7x—y-5=0. If its diagonals

intersect at (—1,—2), then which one of the following is a vertex of this rhombus ?

1 8 -10 7
1) (—3,—9) 2) (—3,—8) 3) (g,—g] 4) (T’_Ej
Ans:3
X=Y=3=0.cccernn. (4) C(_S’_G)
D
7xy+150 ............ (3)
Sol.: 7x-y-5=0.............. (2) ’ B
A X—y+1=0....... (1)
Solving (1) & (2)
A(,2)
Solve3 &4
o33
3 3
Solve2 &4

(-
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79.

80.

81.

The centres of those circles which touch the circle, x* + y* -8x -8y —4 =0, externally and also
touch the x-axis, lie on :

1) acircle 2) an ellipse which is not a circle
3) ahyperbola 4) a parabola
Ans: 4

Sol. : Centre (4,4)
Radius =6

Jx=4) +(y-4) =64y

y>0,x* —8x =4+20y

y<0,x*-8x=4-4y
Locusisa parabola

If one of the diameters of the circle, given by the equation, x* + y? —4x+6y—-12 =0, isachord
of acircle S, whose centre is at (—3,2), then the radius of S is :

1) 52 2) 53 3)5 4) 10

Ans: 2

Sol.: x*+y*—4x+6y-12+A(x+y+1)=0

4-) (A+86)
= = =(-3,2
Centre ( 2 2 ] ( )
A1=10
r=>53

Let p be the point on the parabola, y? =8x which isat a minimum distance from the centre C

of thecircle, x* + (y+ 6)2 =1. Then the equation of the circle, passing through C and having its
centreat p is:

1) x> +y*—4x+8y+12=0 2) X*+y*—x+4y-12=0
X

3) x2+y2—z+2y—24:0 4) x*+y* —4x+9y+18=0

Ans:1

Sol. : y? =8x

(2t*,4t)  centre =(0,-6)
r=1
y+xt =4t +2t°

It passes through (0,—-6)

2t° +4t+6=0
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82.

83.

84.

t=-1

p(2,-4)

c(0,-6)

o=

(x-2)" +(y+4) =8

X +y’ —4x+8y+12=0
The eccentricity of the hperbola whose length of the latus rectum is equal to 8 and the length of
its conjugate axis is equal to half of the distance between its foci, is :

g 2= 3 = 3
3 V3 V3

Ans:3

Sol. : 2f:2:8:>b2 =4a

2b=ae

4b* = a’e’

The distance of the point (1,—5,9) from the plane x -y +z =5 measured along theline x = y = z
IS :

1) 3J10 2) 103 3) 172 4) 2—3?
Ans:2

Sol.: x=2t+3

y=-t-2

z2=3t-4

X—y+z=5

=1t=-10

(x,y,2)=(-9,-15,-1)

distance = /100 +100+100 =10+/3

X-3 y+2 7+
2 -1 3
1) 26 2) 18 3)5 4)2
Ans:4

4
liesin the plane, Ix+my -z =9, then |2 L p? isequal to :

If the line,
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86.

Sol.: x=2t+3,y=-t-2,z=3t-4
I(2t+3)+m(-t-2)—(3t-4)=9
(2t-m-3)t+(3t-2m+4)-9=0

2l-m-3=0
3-2m-5=0

-1 -3 2 -1
-2 -5 3 -2

I m 1
5-6 -9+10 -4+3
I=1m=-1
I?+m?=2

%a] \/§(% >

Let 56 and . be three unit vectors such that ax(bx C = b+ 0]. If |, isnot parallel to

¢ » then the angle between 4 and  is:

If the standard deviation of the numbers 2,3,a and 11 is 3.5, then which of the following is ture
?

1) 332 -26a+55=0 2)3a*-32a+84=0 3)3a’-34a+91=0 4)3a*-23a+44=0
Ans: 2

Sol. :
Y:16+a
4
134+a> (16+a)° 9
4 16 4

3a?-32a+84=0
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89.

Let two fair six-faced dice p and g be thrown simultaneously. If E, is the event that die a

shows up four, E, is the event that die g shows up two and E, is the event that the sum of
numbers on both dice is odd, then which of the following statements is NOT true ?

1) E, and E, are independent. 2) E, and E, are independent.
3) E, and E, are independent. 4) E,,E, and E, are independent.
Ans: 4
1 1
P (B)=| P(ENE,) ==
1 31 1
E,)==| p(E,NE,)==.2=—
Sol. PR =5 | P(ENE) =55 1
1 13 1
E,)== E)=ox==—
P(E) =3 | P(BNE) = 5% =1,

p(ElAEz/\Es)zo

If 0<x<27, then the number of real values of x, which satisfy the equation
COS X + COS 2X +C0S3X +C0s4x =0, IS

1)3 2)5 3)7 4)9

Ans: 3

Sol.: 0<x<2rx

COS X+ C0S2X +C0s3Xx+cos4x=0

2cos§cos%+ 2cos§cosi =0
4 2 2 2

5x 3X X
2c0s—| cos—+cos— |=0
2 2 2

x=(2n +1)% 2cos(x)cos§ =0

x:(2x+1)%, x:(2n+1)7r

7 SN % 97 7 3w

5'57'5'5'2"2

Number of solutions =7

A man is walking towards a vertical pillar in a straight path, at a uniform speed. At a certain
point A on the path, he observes that the angle of elevation of the top of the pillaris 30°. After
walking for to minutes from a in the same direction, at a point g, he observes that the angle of
elevation of the top of the pillar is gg°. Then the time taken (in minutes) by him, from g to
reach the pillar, is :

1)6 2) 10 3) 20 4)5

Ans: 4
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Sol. :

30° &0°
A I B R
5 5
2h .
——10 Mins
J3
l—)S Mins
J3
90. The Boolean Expression (pA ~q)vqv(~ pAq) isequivalent to :
1) ~p~rq 2) pAQ 3) pvq 4) pv~q
Ans:3
“~p p @ g (PAa) o (preg)vd (PAE) (PR gy (~prd)
L R T F 1 F T
Sol. : B T T F F F T
T E3F F & T T T
T FE T F F F F
pvq
*kkkk
Prepared by Sri Gayatri Educational Institutions, Hyderabad.
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