Answers & Solutions For JEE MAIN- 2015

(Code-A)

Time Duration : 3 hrs. Maximum Marks : 360

(Physics, Chemistry and Mathematics)

Important Instructions :

1. The test 1s of 3 hours duration.

2. The Test Booklet consists of 90 questions. The maximum marks are 360.

3.  There are three parts in the question paper A, B, C consisting of Physics,
Chemistry and Mathematics having 30 questions in each part of equal weightage. Each
question 1s allotted 4 (four) marks for each correct response.

4.  Candidates will be awarded marks as stated above in Instructions No. 3 for correct response
of each question. Y (one-fourth) marks will be deducted for indicating incorrect response
of each question. No deduction from the total score will be made 1f no response 1s
indicated for an item 1n the answer sheet.

5.  There 1s only one correct response for each question. Filling up more than one response
in each question will be treated as wrong response and marks for wrong response will be

deducted accordingly as per mnstruction 4 above.

6.  Use Blue/Black Ball Point Pen only for writing particulars/marking responses on Side-1 and
Side-2 of the Answer Sheet. Use of pencil 1s strictly prohibited.

/. No candidate 1s allowed to carry any textual material, printed or written, bits of papers,
pager, mobile phone, any electronic device, etc. except the Admit Card inside the
examination room/hall.

8. The CODE for this Booklet is A. Make sure that the CODE printed on Side-2 of the

Answer Sheet and also tally the serial number of the Test Booklet and Answer Sheet are

the same as that on this booklet. In case of discrepancy, the candidate should immediately
report the matter to the Invigilator for replacement of both the Test Booklet and the Answer
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PART-A :PHYSICS

1.  Two stones are thrown up simultaneously from the
edge of a cliff 240 m high with initial speed of
10 m/s and 40 m/s respectively. Which of the
tfollowing graph best represents the time variation of
relative position of the second stone with respect to
the first?

(Assume stones do not rebound after hitting the
ground and neglect air resistance, take ¢ = 10 m/s?%)

(The figures are schematic and not drawn to scale)

240

(2)

(4)
> [ (S)

Answer (3)
Sol. Till both are in air (From t =0 to f = 8 sec)
Ax = &= 30t
= Aree |

When second stone hits ground and first stone is in
air Ax decreases.

Sol. g=4m".

The period of oscillation of a simple pendulum is

%
= 2“\]; . Measured value of L is 20.0 cm known

to 1T mm accuracy and time for 100 oscillations of
the pendulum is found to be 90 s using a wrist
watch of 1 s resolution. The accuracy in the
determination of g is

Answer (2)

1) 2% ?) 3%
G) 1% 4) 5%
s ]
TE
=i ﬂgﬂﬂﬂ—£ﬂﬂﬂ+2£xlﬂﬂ
g [ ]
. ﬂTI}{TDD+2T::<1{}H
VL 100+ 2% %100
20.0 90
100,200 1,20 _,,

2[][] W 2 9

Given in the tigure are two blocks A and B of
weight 20 N and 100 N, respectively. These are
being pressed against a wall by a force F as shown.
If the coefficient of friction between the blocks is (1.1
and between block B and the wall is 0.15, the
frictional force applied by the wall on block B is

(1) 100 N (2) 80N
(3) 120 N (4) 150 N

Answer (3)

S mImrm L

20 N 100 N

Clearly f = 120 N (for vertical equilibrium of the
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4. A particle of mass m moving in the x direction with 6.  From a solid sphere of mass M and radius R a cube
speed 2v is hit by another particle of mass 2m
moving in the y direction wth speed v. If the
collision is perfectly inelastic, the percentage loss in
the energy during the collision is close to

of maximum possible volume is cut. Moment of

inertia of cube about an axis passing through its
center and perpendicular to one of its faces is

(1) 44% (2) S0% ; MR? ; MR?
(3) 56% (4) 62% ) 372 %) Jevan
Answer (3) 4 MR2 4 MR?2
2, a1
Sol. me———>2 ) 9 fan W
A v, Answer (3
_ 2mo2 - )
, 3 Sol. 4=2R=aV3
21

KE loss = %m(Zv}z +%(2?ﬂ)vz
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1
|
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2
—1:-:(3??1)[2?”?&) — Emvz

2 3m 3
2
< mo° = &= ﬁR
Required % = — 3100 =56%
2mu” + my’
E'H:RS
5.  Distance of the centre of mass of a solid uniform M 3 B E .
cone from its vertex is z,. If the radius of its base is M (o ¥ 2
R and its height is h then z, is equal to (E HJ
b 3h
1Y — 2y — 2M
0 = @ 5 L omo2M
I
5h .3
(3) 3 ®) 3R Ma® 2M _4 , 1
_I = — T}CER ﬁg
Answer (2) 6 L
Sol. dm =mnr’.dy.p i 4MR*

7. From a solid sphere of mass M and radius R, a

: . .
spherical portion of radius — is removed, as

2
shown in the figure. Taking gravitational potential

V = 0 at v = o, the potential at the centre of the
cavity thus formed is

—_

(G = gravitational constant)

R
_[ ydm _Er nridyxpxy
Yo = p If
_f m E‘JIR hp _CM
1) 2R
:% 5 XM
3R
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Answer (2) Answer (3)
Sol. V=V -V,

11Uy 1
: - Sol. P=—(—J=—W )
GM pie vy, 3
1’!1 — 3 | SRE-(—]
<R7[ 2 _ PV = uRT (i)
BG[E] P
V, = - 3 vV 3
2[5) = Vo T3
2
~-GM -
= V':T P
8. A pendulum made of a uniform wire of cross- 10- A solid body of constant heat capacity 1 J/°C is
sectional area A has time period T. When an ‘.t}emg heated by keeping it in contact with reservoirs
additional mass M is added to its bob, the time In two ways
period changes to T, ,. If the Young's modulus of the (i) Sequentially keeping in contact with 2
reservoirs such that each reservoir supplies
material of the wire is Y then — is equal to same amount ot heat.

' 4

o _ (ii) Sequentially keeping in contact with 8
(¢ = gravitational acceleration)

reservoirs such that each reservoir supplies

([t 1 a4 T VM same amount ot heat.
(1) |2 -1 |— (2) 22 -1 i In both the cases body is brought from initial
|_ T | Mg |_ T | A | . s
y | temperature 100°C to final temperature 200°C.
. . Entropy change of the body in the two cases
i T 2 A T =] A respectively is
: st (2N =] S e ,
(3) L [ T J | Mg (4) L [Tw] | Mg (1) In 2, 4In 2 (2) In2,In2
' ) ' i (3) In 2, 2In 2 (4) 2In 2, 8In 2
Answer (1) Answer (None)
/ |
Sol. | =2ﬂ\f§‘ (1) Sol. ds’=-‘5$~=ms£§
- dT T 473
. [+ Al of Tila? s [0 % Al
T, =2n \/ : 2 As Idﬁ ol = 1log, T, log. -

. 11. Consider an ideal gas confined in an isolated closed
Vs, 2P oo e .(3) chamber. As the gas undergoes an adiabatic

' expansion, the average time of collision between
y , molecules increases as V9, where V is the volume of

L. A (Iw T 1 the gas. The value of g is
Y Mg_ T | [?_&]
9. Consider a spherical shell of radius R at C,
temperaturuai T. The blaclrc body radiation i_nSin:lEi it 3y +5 3y —5
can be considered as an ideal gas of photons with (1) 7 (2) T
7 - _
internal energy per unit volume v and (3) : (4) A
17 Answer (3)
pressure P = —[—) . If the shell now undergoes an
- Bl s = : ()
adiabatic expansion the relation between T and R is O W J2nd? (N] 3RT o
(13 “Fese™ (2) Tee™® VI M
1 v
(3) Te< & 4) L=—3 Tot —= ..(ii)

R R’ JT
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TWi-1=k ...(iii) Answer (2)

y+1 o | [ 320 320
= — — = :{—H
— Tec |/ 4 Sol. /1 f'_tr-vﬁ_' f'_SZCI-ZD] f 300 ”
12. For a simple pendulum, a graph is plotted between [ 320
its kinetic energy (KE) and potential energy (PE) f=f ]= f EEHE
against its displacement d. Which one of the 7 W
following represents these correctly? X T
w _ : | 100 éf—1 _| L2zh x 100

(Graphs are schematic and not drawn to scale) I 4 4 3

. =1nn{@-1 - 12%

340 |

14. A long cylindrical shell carries positive surface
charge ¢ in the upper halt and negative surface
charge -o in the lower half. The electric field lines
around the cylinder will look like figure given in

(figures are schematic and not drawn to scale)

_ (4)
Answer (2)
VY T Y
Sol. KE:E’”“} (A" —d") Answer (1)
PE 1 2 Sol. The field line should resemble that of a dipole.
= — M
2 15. A uniformly charged solid sphere of radius R has
Atd=1 A, potential V, (measured with respect to <) on its
PH e wasdniaie whidls BB =10 surface. For this sphere the equipotential surfaces
3V, 5V, 3V V
13. A train is moving on a straight track with speed with potentials 2':' , 4‘] : 4':' and I':" have radius

20 ms. It is blowing its whistle at the frequency of

1000 Hz. The percentage change in the frequency s A Ty B TR plctiincly. - Then

heard by a person standing near the track as the (1) Ry=0and R, > (R - K;)
tll'aiﬂ passes him is (speed of sound = 320 ms™) (2) Ry#0and (R,-R,)> (R, -R,)
e 3) R,=0and R, < (R, - Ry)
(1) 6% (2) 12% “
4) 2R<R,
(3) 18% (4) 24%
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V,=kZX
Sol. V) © (i)
k()
VAR Sy .
[ ERE(SR r )
3
"’T:E-E':‘*RF Answer (2)
- - 3C
5kQ _, (3R?-72) Sol. Cp=—— (i)
i T i T T aq
1R TR ke
Boii= A Total charges ’%"=[ S )E (ii)
S T 3+C G
3kQ kO Charge upon capacitor 2 uF,
4R R
4R _2, 3CE _2CE _ 2E
— Ry=— "3 B0 ™€ 4.8
_ L
1kQ _kQ
4 R R, i i
= R,=4R =R, > 2R Now, E}D,Eqﬂ

In the given circuit, charge ), on the 2 uF capacitor

changes as C is varied from 1 pF to 3 uF. Q,asa 17. When 5 V potential ditference is applied across a

function of C is given properly by : (Figures are wire of length 0.1 m, the drift speed of electrons is

drawn schematically and are not to scale) 2.5 x 107* ms™. If the electron density in the wire is
8 x 10% m™, the resistivity of the material is close to

(1) 1.6 x 10-° Qm (2) 1.6 x 1077 Qm
(3) 1.6 x 10° Qm (4) 1.6 x 10~ Qm
Answer (4)

. [
, V=IR=1p—
Sol F’A

vA VA vV
= p = = =
I IneAv, Ixnxexv,
i G 3
P 01x25x10 7 x1.6 10 x8x 10°
=1.6 x 10~ Qm

18. In the circuit shown, the current in the 1 Q resistor
1S

6V -
P 2 82

10 9V
3 L 30

(1) 1.3 A, from P to Q

(2) OA

(3) 0.13 A, from () to P

(4) 0.13 A, from P to ()
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Answer (3) Answer (2)
Sol. From KVL,

9=6I -1, ...(1) :
6=4l,-1 ..Q2)
Solving, I, -1, = -0.13A .
olving, I, - I, . L Ne
6V o ;
L A
| (A)g
L-1, TcosO = Agl ..(1)
i -k g )
: 1Q ;%3
Wo  Ixd
i I'sinb = 2:1:+(2L5'i11 [—]) k)
C30
19. Two coaxial solenoids of different radii carry _ _ mAgL
i = [ =2sin0
current I in the same direction. Let F be the u, cost

magnetic force on the inner solenoid due to the v, A fchnigulie ot oF s 10 i ail B a S

outer one and F, be the magnetic force on the outer a current | of 12 A is placed in different orientations
solenoid due to the inner one. Then as shown in the figures below:

i T z
) F=F =0

(2) F: is radially inwards and E 1s radially
outwards

—_ —_

(3) F, is radially inwards and F, =0

(4) E is radially outwards and F, =0
Answer (1)
Sol. Net force on each of them would be zero.

20. Two long current carrying thin wires, both with
current [, are held by insulating threads of length L
and are in equilibrium as shown in the figure, with Z
threads making an angle 6 with the vertical. If wires
have mass A per unit length then the value of I is I [
B
I

(¢ = gravitational acceleration)

If there is a uniform magnetic field of 0.3 T in the

positive z direction, in which orientations the loop

would be in (i) stable equilibrium and (ii) unstable

LOLLEGE.:
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(1) (a) and (b), respectively 23. A red LED emits light at 0.1 watt uniformly around
it. The amplitude of the electric tield of the light at

(2) (a) and (c), respectively a distance of 1 m from the diode is
_ | (1) 1.73V/m (2) 245 V/m
W) (b} ane. (). respectively (3) 548 V/m 4) 7.75V/m
(4) (b) and (c), respectively Answer (2)
A T (3 P
nswer { )' Sol. I = o — uw W (])
Stable equilibrium M || B ’
u.w = EEDEEEI {2}
P 1
g —g,Eq XcC

= B =\/ , Ef =245V/m
47r-g,C

24. Monochromatic light is incident on a glass prism of

angle A. If the refractive index of the material of the

prism is W, a ray, incident at an angle 6, on the face

AB would get transmitted through the face AC of the

prism provided.

22, An inductor (L = 0.03 H) and a resistor (R = 0.15
k€2) are connected in series to a battery of 15 V EMF
in a circuit shown below. The key K, has been kept

closed for a long time. Then at ¢ = 0, K, is opened ]
and key K, is closed simultaneously. At 1) © o pie] ME]I‘{A sin 1[ﬁ]]]
t =1 ms, the current in the circuit will be (e =150) & el
0.03 H 0.15 k€2 1
00000 ! (2) 0 <sin’ LH am[ﬂ sin” E]]]
il K, 1
(3) 0>cos™ usm(ﬂ+ sin” {E J
| K 1 Y]
15V : (4) 8<cos” [usm[ﬂ +sin” {E
(1) 100 mA (2) 67 mA &
Answer (1)
(3) 6.7 mA (4) 0.67 mA
Answer (4)
£ I

Sol. I=1le¢e ", T=—
0 o R

 Ix107
_ D sl _ g7 mA
150

sin © = W sin r,

ZOLLEGE.:



26. Assuming human pupil to have a radius of 0.25 cm

W N— SinY and a comfortable viewing distance of 25 cm, the
: = minimum separation between two objects that
human eye can resolve at 500 nm wavelength is
=% ¥ Sin“[SiHHJ (1) 1pm (2) 30 um
L
(3) 100 um (4) 300 um
" Ein'l[SinﬁJ Answer (2)
g &
”_.

. . -4
Sol. Rrp . 122h _122x(500x10”m)

= 4 sin™ (lJ
m

A—-sin’’ (sm HJ <sin™ [l] L3 '
" u

2usin B ZHIE(L)

. -1 1 | sin© L
=, A-5In" | —|<s1n
11 L M = 30 um
e 27. As an electron makes a transition from an excited
=3 Sir{ A—sin” (l} . snd state to the ground state of a hydrogen-like atom/ion
ol P (1) Its kinetic energy increases but potential energy
and total energy decrease
. ul Siﬂ{ A —gin™! [1]} < sin B (2) Kinetic energy, potential energy and total energy
K decrease
(3) Kinetic energy decreases, potential energy
| 1)) increases but total energy remains same
—, sin" | usin| A—sin” (—] <8
nyjj (4) Kinetic energy and total energy decrease but
potential energy increases
25.  On a hot summer night, the refractive index of air is
Answer (1)

smallest near the ground and increases with height
form the ground. When a light beam is directed ;
horizontally, the Huygen's principle leads us to = Z

y Y& P P Sol. PE=-272 —<ey

conclude that as it travels, the light beam 1
(1) Becomes narrower
(2) Goes horizontally without any detlection TE = — 13’651 eV
(3) Bends downwards .
4) Bends upwards &
Answfr; {4} ) = 131.*16: —eV
Sol. Consider a plane wavefront travelling horizontally.
As it moves, i.ts d.i_fferex_‘nt parts move with different KE = 13f oV . As v decrenses. KB
speeds. 5o, its shape will change as shown 1
= Light bends upward
PE =- 2;2 eV, as n decreases, PEJ
1E=- 1j26 eV  as n decreases, TEL

LOLLEGE.
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28. Mat»;:h List-I (Fundamental Experiment) with List-II
(its conclusion) and select the correct option from

R I
AN = O0000(

the choices given below the list:

| Gister | | Listll |
Franck-Hertz Particle nature C
experiment an light
oto-electric 1) | Discrete Energ}r
Hw If a student plots graphs ot the square of maximum
Davison-Germer | (ili)f Wave nature of _ - | T —
ot ' charge (Qmm ) on the capacitor with time () for two

._ different values L, and L, (L, > L,) of L then which
atom - - _ :

of the following represents this graph correctly?

(1) (A)-( (B) - (iv) (C) - (111) (Plots are schematic and not drawn to scale)
(2) (A)- (i) (B) - (iv) (C) - (i)
(3) (A)-(1) (B) - (i) (C) - ()
(4) (A) - (iv) (B) - (i) (C) - (ii)
Answer (3)

5ol. Franck-Hertz exp.— Discrete energy level.

Photo-electric etfect- Particle nature of light

Davison-Germer exp.- Diffraction of electron beam.

29. A signal of 5 kHz frequency is amplitude modulated
on a carrier wave of frequency 2 MHz. The

frequencies of the resultant signal is/are
(1) 2 MHz only

(2) 2005 kHz and 1995 kHz L,
(3) 2005 kHz, 2000 kHz and 1995 kHz
(4) 2000 kHz and 1995 kHz

Answer (3)

Sol. Frequencies of resultant signal are (4)

-f:;’ +f;r:r’fl;;' Hndf{f wﬁﬂ
(2000 + 5) kHz, 2000 kHz, (2000 - 5) kHz,

Answer (1)

200> kHz, 2000 kHz, 1595 kHz Sol. For a damped pendulum, A = A e/

30. An LCR circuit is equivalent to a damped

. W * . s
pendulum. In an LCR circuit the capacitor is o i [EL]J%

charged to (), and then connected to the L and R as

shown below : (Since L plays the same role as m)

ZOLLEGE.:



PART-B : CHEMISTRY

31. The molecular formula of a commercial resin used
for exchanging ions in water softening is
C;H-SO.Na (mol. wt. 206). What would be the
maximum uptake of Ca®* ions by the resin when
expressed in mole per gram resin?

1
D To3 (@) Spe
2 1
3 39 ®) 115
Answer (4)
Sol. Ca**+ 2C,H.,SO,"Na* — Ca(C,H.,SO;"), + 2Na”
1 mol 2 mol
1 1
The maximum uptake = 206 %0 412 mol/g

32. Sodium metal crystallizes in a body centred cubic

lattice with a unit cell edge of 4.29 A. The radius of

sodium atom is approximately

(1) 1.86 A

(3) 572 A
Answer (1)
Sol. Edge length of BCC is 4.29 A.

In BCC,

(2) 3.22 A
(4) 0.93 A

edge length = i1'

V3

4.29 = 2

NE)

r = %Jﬁ =186 A

33. Which of the following is the energy of a possible
excited state of hydrogen?

(1) +13.6 eV
(2) -6.8 eV
(3) -34eV
(4) +6.8 eV
Answer (3)

Sol. Energy of excited state is negative and correspond to
n=>1.

J -13.6
N =
Eexciter:l state

34. The intermolecular interaction that is dependent on
the inverse cube of distance between the molecules

is

(1) lon-ion interaction (2) [on-dipole interaction
(3) London force (4) Hydrogen bond
Answer (4)

Sol. H-bond is one of the dipole-dipole interaction and
dependent on inverse cube of distance between the
molecules.

35. The tollowing reaction is performed at 298 K.

ZNO(g) + O,(g) == 2NO,(g)

The standard free energy of formation of NO(g) is
86.6 k] /mol at 298 K. What is the standard free
energy of formation of NO,(g) at 298 K?

(K, =16 x 102)
(1) R(298) In(1.6 x 10'2) - 86600
(2) 86600 + R(298) In(1.6 x 10'3)

In{l.ﬁ xw“)

(3) 86600 - R(298)

4) 05|2x86,600-R(298)in1.6x10" |

Answer (4)

Sol. 2NO(g) + O,(g) == 2NO,(g)

(ﬂGU ]r:-:actinn - [{EGE )furmal'iun:i

product
- [(ﬂG . )fﬂm'lﬂﬁﬂﬂ Jdreactant
= —RT In Kp =2x(aG")  -2(aG’)
= (aG’ )m: =2(aG’ ). ~RTInKp
2 x86600—R (298)In K
= (&G )HD! = 5 i

~ 2x86600-R (298)in1.6x10"
B 2

=0.5[2x86,600 - R (298)In1.6x 10" |

LZOLLEGE.:



36. The vapour pressure of acetone at 20°C is 185 torr. 1
When 1.2 ¢ of a non-volatile substance was [C][B] (E] (2)
dissolved in 100 g of acetone at 20°C, its vapour Now Qc = = =i
pressure was 183 torr. The molar mass (g mol™) of A (1]
the substance is 2)
(1) 92 as Q- > K, hence reaction will shift in backward
) 64 direction.
3) 128 38. Two faraday of electricity is passed through a
' solution of CuSO,. The mass of copper deposited at
4) 488 the cathode is (at. mass of Cu = 63.5 amu)
Answer (2) (1) Og
Sol. Vapour pressure of pure acetone P°, =185 torr (2) 635 g
() 28

Vapour pressure of solution, P = 183 torr

4) 127 ¢
Molar mass of solvent, M, = 58 g/mole &) 5
Answer (2)
as we know Pa-ls _ng Sol. Cu*™* + 2e — Cu
5 A So, 2 F charge deposite 1 mol of Cu. Mass deposited
N 185-183 _ WE-;{E&. =630 g.
183 Mg W, 39. Higher order (>3) reactions are rare due to
%5 192 58 (1) Low probability of simultaneous collision of all
e 183 - Mg . 100 the reacting species
(2) Increase in entropy and activation energy as
= My = Exﬁxlgg more molecules are involved
_ (3) Shifting of equilibrium towards reactants due to
= 63 HB g / mole elastic collisions
37. The standard Gibbs energy change at 300 K for the )  Loms ok achiee apecies an eoitsion
| o | | Answer (1)
HEEnAAT—— PhLaps e prming g4 Higher order greater than 3 for reaction is rare
the composition of the reaction mixture is because there is low probability of simultaneous
1 1 collision of all the reacting species.
A] Bt [B]=2and [C] =7 - The reaction proceeds 409 3 g of activated charcoal was added to 50 mL of
in the : [R = 8.314 J/K/mol, e = 2.718] acetic acid solution (0.06N) in a flask. After an hour
ST — o | it was filtered and the strength of the filtrate was
(1) Forward direction because Q > K found to be 0.042 N. The amount of acetic acid
(2) Reverse direction because Q > K- adsorbed (per gram of charcoal) is
(3) Forward direction because Q < K, 1) 1Bmg
e (2) 36 mg
(4) Reverse direction because Q < K- _
(3) 42 mg
Answer (2) 4) 54 mg
Sol. 2A—— B+ C, AG®=24942 ] Answer (1)
As we know AG® = -2.303 RT logK_. Sol. Number of moles of acetic acid adsorbed
" ' 50 50
= 2494.2 = -2.303 x 8.314 x 300 log K =| 0.06x —-0.042 x
. ( 1000 1000J
= -0.434 = log K- 0.9
= K. = anti log (-0.434) — 1000 moles
= K. = 0.367 . Weight of acetic acid adsorbed =0.9 x 60 mg

i . , =54 mg
Now [ﬂ] = E 4 [B} =2 and [C] - E Hence, the amount of acetic acid adsorbed per g of

LOLLEGE.
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54 Answer (2)
charcoal = meg

3 Sol. BeSO, has hydration energy greater than its lattice
=18 mg energy.
Hence, option (1) is correct. 45. Which among the following is the most reactive?
41. The ionic radii (in A) of N3, O2?- and F- are (1) Cl,
respechively (2) Br,
(1) 1.36, 1.40 and 1.71 (3) L
(2) 1.36, 1.71 and 1.40 (4) ICl
(3) 1.71, 1.40 and 1.36 Answer (4)
(4) 1.71, 1.36 and 1.40 Sol. Because of polarity and weak bond interhalogen
compounds are more reactive.
Answer (3)
| _ 46. Match the catalysts to the correct processes :
Sol. Radius of N, O and F- follow order
_ Catalyst Process
N> O > F-
A l . ; g JiClL, (i) Wacker process
As per inequality only option (3) 1s correct _
R i . b. PdCl, (i) Ziegler-Natta
that 1s 1.71 1"!'."..., 1.40 A and 1.36 A pﬂlymerigatign
42. In the context of the Hall-Heroult process for the c. CuCl, (iii) Contact process
extraction of Al, which of the following statement is . _,
d V,0. (iv) Deacon's process
false? - _5
(1) CO and CO, are produced in this process 1) _alug, ATRcOgsay)
(2) ALO, is mixed with CaF, which lowers the R AR O cu), dn)
melting point of the mixture and brings (3) afii), b(iii), c(iv), d(i)
conductivity (4) af(iii), b(i), c(i1), d(iv)
(3) AI®* is reduced at the cathode to form Al Answer (2)
(4) Na,Alk serves as the electrolyte Sol. TiCl, - Ziegler-Natta polymerisation
Answer (4) V,0. - Contact process
Sol. In Hall-Heroult process Al,O, (molten) is electrolyte. PACl, - Wacker process
43. From the tollowing statement regarding H,O.,, CuCl, - Deacon's process

choose the incorrect statement o ;
47. Which one has the highest boiling point?

(1) It can act only as an oxidizing agent

(1) He
(2) It decomposes on exposure to light (2) Ne
(3) It has to be stored in plastic or wax lined glass (3) Kr
bottles in dark. '
(4) Xe
(4) It has to be kept away from dust —
Panmwer () Sol. Down the group strength of van der Waal's force of
Sol. H,O, can be reduced or oxidised. Hence, it can act attraction increases hence Xe have highest boiling
as reducing as well as oxidising agent. point.

48. The number of geometric isomers that can exist for

44. Which one of the following alkaline earth metal | "
square planar [Pt(Cl)(py)(NH,)(NH,OH)|" is

sulphates has its hydration enthalpy greater than

its lattice enthalpy? (py = pyridine)
(1) CaSO, 1) 2
(2) BeSO, (2) 3
(3) BaSO, (3) 4
(4) Sr50, (4) 6
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Answer (2)

\,/
d/\

\ /
rjl/ \b

\/

v u:/ \d

as per question a = Cl, b = py, ¢ = NH, and
d = NH,OH are assumed.

49. The color of KMnQ, is due to
(1) M — L charge transfer transition
(2) d - d transition
(3) L — M charge transfer transition
(4) © - o* transition

Answer (3)

Sol. Charge transfer spectra from ligand (L) to metal (M)
is responsible for color of KMnO,.

50. Assertion :Nitrogen and Oxygen are the main
components in the atmosphere but these
do not react to form oxides of nitrogen.

Reason: The reaction between nitrogen and

oxygen requires high temperature.

(1) Both assertion and reason are correct, and the
reason is the correct explanation for the
assertion

Both assertion and reason are correct, but the
reason is not the correct E::-;:plaﬂatiﬂn for the
assertion

(2)

The assertion is incorrect, but the reason is
correct

(3)

(4) Both the assertion and reason are incorrect
Answer (1)
Sol. N, + O, — 2NO

Required temperature for above reaction is around
3000°C which 1s a quite high temperature. This
reaction is observed during thunderstorm.

51. In Carius method of estimation of halogens, 250 mg
of an organic compound gave 141 mg of AgBr. The
percentage of bromine in the compound is (At. mass
Ag = 108; Br = 80)

(1) 24 (2) 36
(3) 48 (4) 60
Answer (1)

Sol. Percentage of Br

Weight of AgBr
Mol. mass of AgBr

Mol. mass of Br

Weight of O.C.

oS » 100

|

141 80
—x —x 100 = 249
188 250 ot

14

52. Which of the following compounds will exhibit

geometrical isomerism?

(1) 1- Phenyl - 2 - butene

(2) 3 - Phenyl - 1 - butene

(3) 2 - Phenyl - 1 - butene

(4) 1,1 - Diphenyl - 1 propane
Answer (1)

Sol. For geometrical isomerism doubly bonded carbon
must be bonded to two different groups which is
only satisfied by 1 - Phenyl - 2 - butene.

H
b -
Ph - CH, CH, Ph- CH
C1S trans

53. Which compound would give 5-keto-2-methyl
hexanal upon ozonolysis?

CH, CH,
CH
1)
“H, CH,
_ _ H.C
o (3 @
H,
Answer (2)
Sol. 5-keto-2-methylhexanal is
Cl' )

é I,

54, The synthesis
accomplished by

of alkyl fluorides is best

(1) Free radical fluorination

(2) Sandmeyer's reaction

(3) Finkelstein reaction

(4) Swarts reaction
Answer (4)

Sol. Swart's reaction

CH, — Cl + AgF—=— CH,F + AgCl

LOLLEGE.



25. In the following sequence of reactions : 57.  Which polymer is used in the manufacture of paints

Toliiéhe —uttly o & 906 . p _52;% c and lacquers?
SR

the product C is (1) Bakelite

(1) C.H-COOH (2) Glyptal

(2) ‘CH.CH,
(3) C.H.CH,OH

(3) PPolypropene
(4) Poly vinyl chloride

(4) C.H.CHO
Answer {4} Answer (2)
COOH COCl CHO Sol. Glyptal is used in manufacture of paints and
' KMnO, sod, 1—13;1?.:1 lacquires.
Sol. _
) 58. Which of the vitamins given below is water soluble?
56. In the reaction (1) Vitamin C
NH, (2) Vitamin D
NaNO,/HCl __ CuCN/KCN (3) Vitamin E

—osc *P- a2 BN,

(4) Vitamin K
&

Answer (1
the product E is -

Sol. Vitamin C is water soluble vitamin.

29. Which of the following compounds is not an

antacid?
(1) Aluminium Hydroxide

(2) Cimetidine

(3) Phenelzine
(4) Ranitidine

CN
Answer (3)
» (O
© Sol. Phenelzine is not antacid, it is anti-depressant.
CH, 60. Which ot the following compounds is not colored

yvellow?
(1) Zn,[Fe(CN)]
(2) K,[Co(NO,)]

(3) (NH,)[As (Mo,0,),]
(4) BaCrO,

NENDHFHEI -
D"E 5 S

Answer (1)

Sol.

Sol. (NH,),[As (M0,0,,),], BaCrO, and K,|Co(NO,),] are
yvellow colored compounds but Zn,[Fe(CN),] is not

vellow colored compound.

LOLLEGE.:



61.

PART-C : MATHEMATICS

Let A and B be two sets containing four and two
elements respectively. Then the number of subsets of
the set A % B, each having at least three elements is

(1) 219 (2) 256

(3) 275 (4) 510

Answer (1)

Sol. n(A) =4, n(B)=2

62.

nAxB)=8

Required numbers = 8C. + 8C, +

=2°- (G, + °C, +°C))
= 256 - 37
= 219

A complex number z is said to be unimodular if
|z| = 1. Suppose z, and z, are complex numbers
Z1 — 22,

such that =
2=2,%,

is unimodular and z, 18 not

unimodular. Then the point z; lies on a
(1) Straight line parallel to x-axis

2) Straight line parallel to y-axis

(3) Circle of radius 2

(4) Circle of radius +/2

Answer (3)

2122, [ 5 —2%, ”
2-217 \2-72

2129 — 22129 — 22,2, + 4252,

— 4 T ZE]_EE o 231 EE ‘|‘E1E13~2E2
EIEI e 43231 — "f]: + E—]_Ei EEEE

.EEI (1 _.EEEE}_‘i(l e EEEE) = D

(217 -4)(1-2%%,)=0

|z| = 21.e. z lies on circle of radius 2.

16

63.

Let oo and B be the roots of equation x* - 6x - 2 = 0.
a1 — 24g

It a = a" - p" for n 21, then the value of 26

is equal to
(1) 6
(3) 3

(2) -6
(4) -3

Answer (3)

Sol. From equation,

at+pP=6

2y -2a5 _ % +B" + B’ + %)

The value of

2ag 2(ct” +B7)
=En:9[::¢+[3]+|39[ﬁ+[3}
2(0” +P7)
AL LI
2 2
L & 2
64. It A = |2 1 -2| is a matrix satisfying the
g 2 b

equation AA" = 9], where I is 3 x 3 identity matrix,

then the ordered pair (g, b) is equal to

1) (2 -1) 2 (-21)

3 1) @ (-2 -1
Answer (4)

1 2 2|{1 2 a| [9 0 O
gt |21 ~2(|12 1 2|=/09 0

la 2 b||2 2 b| |0 0 9

a+4+2b=0

2a+2-2b=10(

a+l1-b=0

2a—-2b=-2

a+2b=-4

3a = -6

a=-—2

-2+1-b=0

h=-

E ———

[ <)
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65. The set of all values of A for which the system of
linear equations

V= Mg s M o R =
2%, - 3x; + 2%y = AX,
-x; + 2x, = AX,
has a non-trivial solution
(1) Is an empty set
(2) Is a singleton
(3) Contains two elements
(4) Contains more than two elements
Answer (3)
Sol. x{2—-A)—-2x,+x, =0
2X, + X5 (-A—=3)+2x, =0
—X1 +2X5, —AXy =0

(2-A) A2 +3A-4)+2(—2A+2)+(4-A-3) =0

R O W B LN o . UKL g B,

= A -A*4+5A-3=0

= A +A°=-5A+3=0

A=A +2A°5 =20 =30 +3=0
AL -1)+2A(A-1)-3(L-1)=0
(A-1)(A°+2A-3)=0
(A-1)(A+3)(A-1)=0

= A=1l,1 -3

Two elements.

67.

68.

5 digit numbers

(T

5
5x4x3x2x71 =120

Total number of integers = 72 + 120 = 192
The sum of coefficients of integral powers of x in

the binomial expansion of (l —2+/x )5{} is

) 737+

@) 76*-1

2—A -2 1 Answer (1)
2 -A-3 2|=0 _ 50 1
-1 2 —=A Sol. (1*2\!’:?) e E‘}E{I - SDCI (ZJE] +7 Co (2\(‘;}2 B s

Sum of coefficient of integral power of x
=020 40, 22+ C 2t 4o+ -2
We know that

(1 + D0 =B o0 0% il Gy 2

Then,

: ~ 341
EGC[]. +5{] CZ * 22 g e ‘|‘5I:| CE‘] : 25‘] —
2

It m is the A.M. of two distinct real numbers [ and
n (I, n > 1) and G,, G, and G, are three geometric

means between [ and n, then G; +2G, + G, equals.

66. The number of integers greater than 6,000 that can (1) 4 Pmn (2) 4 Im’n
be fn@ed,.u_E.lng the digits 3, 5, 6, 7 and 8, without 3) 4 Imn? 4) 4 Prn?
repetition, 1s
1) 216 Answer (2)

2) 192 g, T iy
(3) 120 . ;
[ +n=2m sd)
(4) 72 ;
Answer (2) '

Sol. 4 digit numbers
3 o B ¥ 8

oL

3 4 J 2 = /2

17
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Now G} +2G, +G,

2 3
(22

= nl> + 2n%l* + n°l
= 2n?l* + nl(n® + )
= 2n%l% + nl((n + )* - 2ul)

= nl(n + I)°
= nl - (2m)*

= 4 nlm?

69. The sum of first 9 terms of the series

17 4P PPy _
— + 5 15
1 1+3 1+3+5

(13 L1 (2) 96
(3) 142 (4) 192
Answer (2)

.-ﬂ(n+1)]‘z

= i[ﬂz +2n+ 1}

1_H(H+1){2ﬂ+1)+2(ﬂ)(ﬂ+1)+1
! b 2

1| l0x17
4 6
= 96

(1-cos2x)(3+cosx)
is equal to

70 lim
0 x—0 xtan 4dx

(1) 4
(2) 3
(3) 2

1

@ 3

Answer (3)

2sin’® x+(3+ cosx 2
Sol. lim#}{x— =1
T—sl] IE dll «X ;{41. X

4

|

71. If the function.

kvx+1 , 0<x<3
g(x)=
mx+2 , A3<x=sh
is differentiable, the value of k + m is
1} ‘2 s =
(1) B 3
3 = 4) 4
@ 3 @
Answer (1)
(x) = kvx+1 , 0<x<3
Sol. & mx+2 , JI<xsd
R.H.D.
i 83 +1)~20)
h—s0 H
_ lim m(3+h)+2-2k
hr—s ) h‘
. (3m—=2k)+mh+2
= lim————=1m1
h—0) H
and 3m -2k+2=0
L HL.L).
kJdB3-=-mM+1-2k
lim J( p
—) —h
lim Mg Th _=2J=
f—(d h
T, W O
h—0 h(~v4-h+2) 4
From above,
k
7 K and 3m -2k +2=0
2 8
= = k —_—
m = and .
k+m=§+g=1—=
5 .5
Alternative Answer
kNx+1 , 0<x<3
g(x)= |
mx+2 , 3<x<bh
g is constant at x = 3
kyd =3m+2
2k=3m+ 2 ...(1)

5D
s - =M
A8 (2 2417
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. (i)

72. The normal to the curve, x> + 2xy - 3y* = 0 at (1,1)
(1) Does not meet the curve again
(2) Meets the curve again in the second quadrant
(3) Meets the curve again in the third quadrant
(4) Meets the curve again in the fourth quadrant

Answer (4)

Sol. Curve is x¥* + 2xy - 3y* = 0

Differentiate wr.t. x, 2x+2

- (&
dx/ 1
So equation of normal at (1, 1) is

1

y-1=-1(x-1)

= y=2-X

Solving it with the curve, we get
¥+ 2x2-x)-32-x%=0

= Ax*+ 16x -12=10

= 2 =-4dx+3=0
=¥ F=1.3

So points of intersections are (1, 1) & (3, -1) 1.e.
normal cuts the curve again in fourth quadrant.

73. Let fix) be a polynomial of degree four having extreme
valuesatx=1and x=2. If lim [1+ f(x} =3, then
x—( ;-._f2 |
f(2) is equal to
(1) -8 (2) —4
(3) O (4) 4
Answer (3)
Sol. Let flx) = ED +ax + axt + ax’ + axt
U l; +—')r ) |
sing Il_r}r{l} 2 ]
. f(x)
lim =2
e x—0 _:-,;2
2 3, 4
_ Yo an +£I'1I+HEI 2+H3I +IZI4I _ 1
x—{) ¥
20, @y = Ui, =0, 8, 52
L, ) = 2t gt Fagad

Now, f'(x)= 4x + 3a,x* + 4a,x°
=x[4+3ﬂx+4n:c]

Given, f'(1)=0and f'(2) =

= 3a, +4a, +4 =

and 6a, + 16a, + 4 = 0

(@)

1
Solving, a4 _E" a, = -2

C flx)=2x%-2x + ; ?

ie, f(2)=0

74. The integral j -

—euals
izt + 1P 2

r(x +il.,\‘|*l N (4 -

L +c

B) —(x* +1) +c

Answer (4)

dx
Sol. 1= | e

dx

—
x’ (1 +i4)

¥

-]

1 —4
Let 1+T=t:~f—5dx=dt
X X

_1 dt _1 =374
So, I=— fm-?ft dt

B o W
~a\1/4)

1/4
—(1 +i4] +c
X

So, option (4).

log 2

.. (i)

&
/5. The integral EI log x* +log(36 - 12x + x°)

to

(1) 2

3) 1
Answer (3)

5

I= |l
i Ejlﬂg v* +log(36-12x +x°)

(2) 4
(4) 6

log x? dx

Bes ? log(6 - :}E}E dx
5 log x° + log(6 - x}z

19
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4 Answer (3)*
2I = |1dx

:-J. Sol. It is best option. Theoretically question is wrong,
2 = 9 because initial condition is not given.
I=1 dyf

_ xlogx—— +y=2xlogx Ifx=1theny=0
76. The area (in sq. units) of the region described by ax

((x, v) : y* < 2x and y > 4x - 1} is ﬂf_+ Yy _,

v 5 dx xlogx
1 5 @ = E

- . TE = xlog x =Eiﬂg_]ﬂgx . lﬂgI
& o @ =

Solution is y-logx = [2logx dx+c
ylogx=2(xlogx—x)}+c

B, e
Then, ¢ =2, y(e) = 2

78. The number of peints, having both co-ordinates as
integers, that lie in the interior of the triangle with
vertices (0, 0), (0, 41) and (41, 0), is

k (1) 901 (2) 861

_ . (3) 820 (4) 780
After solving y = 4x - 1 and y* = 2x
Answer (4)
y2
=i
S
2 -y -1=0
1+/1+8 1£3 -1
y: \J{ — y:’]’ —
4 4 2
1 §i ..
+1
= _[ (yTjdy— _[ y?dy
-1/2 172

- 1 - ol
1 y2+. 1 3
- Y

¥ |
o} -1/2 i J—l,fz
1T4+8-1+47 178+1" Total number of integral coordinates as required
4 B | 2 =39+38+37+ ... +1
1|15 9 - 39x40
- 4[ ] ] 48 == =780
15 6 9 79. Locus of the image of the point (2, 3) in the line
"33 32 32 (2x -3y +4)y+ kix-2y+3)=0,ke R, isa
77. Let y(x) be the solution of the differential equation (1) Straight line parallel to x-axis
(xlog x)~j—y+ y =2xlogx, (x21). (2) Straight line parallel to y-axis
X
Then yle) is equal to (3) Circle of radius J2
(1) e (2) O
(3) 2 (4) 2e (4) Circle of radius /3
20
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Answer (3)
Sol. After solving equation (i) & (ii)
2x -3y +4=0  ..(i)
2x -4y +6=0 .. (ii)
r=T1andyp=u4
Slope of AB x Slope of MN = -1 4

b+3
b—3 9
g—zxﬂ+2
2
(y=3)(y-1)==(x - 2)x
Y — 4y + 3 = -x* + 2x

Xt + g - 2x -

-2

 (a, D)
B (Image of A)

4y + 3 =0

Circle of radius = /2

80. The number of common tangents to the circles

x* + y* - 4x - 6y - 12 = 0 and
x>+ y*+6x+ 18y + 26 =0, is
(1) 1 (2] 2
(3) 3 @) 4
Answer (3)
Sol. ¥*+y*-4x-6y-12=0

C,(center) = (2, 3), r = /22 +32 +12 =5

x>+ y* + 6x + 18y + 26 =

C,(center) (- 3,-9), r=v9+81-26
=64 =8

C.C, =13, CC, =7 %%

Number of common tangent is 3.

81. The area (in sq. units) of the quadrilateral tormed by
the tangents at the end points of the latera recta to
2 2
: X VY ;
the ellipse —+=—=1, is
P9 s

27
T = (2) 18
L 3 (2)
27
(3) Y 4) 27
Answer (4)
3 )
. -y
Sol. Ellip — ===
0 ipse is il
e, at=9 b*=5
2
S0, E-E
2
As, I'EﬁllLlil"Ed dread ::Zi- — 2x9 = b
e (2/3)

82. Let O be the vertex and (J be any point on the
parabola, x* = 8y. If the point P divides the line
segment OQ) internally in the ratio 1 : 3, then the
locus of P is

) =*=y ) y*=x
(3) y*=2x (@) x*=2y
Answer (4)
Sol. x? = 8y

Let Q be (4, 28

F i
=Lf! %J Q(4t, 2F)
Let P be (h, k) X
2
h=t, Jf:t—
2
2k #h*

Locus of (h, k) is x* = 2y.
83. The distance of the point (1, 0, 2) from the point of

| | £ the | x~=a apEl  ome 1 th
intersection of the line 3 1 19 and the
plane x -y + z = 16, is
(1) 2414 (2) 8
(3) 321 (4) 13

Answer (4)
x—-2 y+1 z-2

0L — — :},_
- 5 4 12

P(3A+2, 4A-1, 12A+2)

Lies on plane x - y + z = 16

Then,
JA+2-4A+1+12A+2=16
11A+5=16

A=1 P(5, 3, 14)

Distance = \[16+9 + 144 =169 =13

84. The equation of the plane containing the line
2x -5y +z=3; x +y+ 4z =5, and parallel to the

plane, x + 3y + 6z =1, is
(1) 2x+6y+122=13 (2) x+3y+62=-7

(3) x+3y+6z=7/ 4) 2x+6y+12z=-1

Z@LLEGE.n



Answer (3)

Sol. Required plane is

8.

(2x -bdy+z-3)+Alx+y+4z-5) =

It is parallel to x + 3y + 6z =1

2+A -5+A 1+4A
1 3 6
-11
Solving A = >

Required plane is

11
—(x+y+4z-5)=0

(2x =Sy + z - 3) - >

x+oy+6z-7=10

Let 7, b and ¢ be three non-zero vectors such that
no two of them are collinear and
o omee o R

(@xb)xc =§\E’||E |4 . If O is the angle between

vectors p and 7, then a value of sin 0 is

zf J'
i = (2) —
2 -2v3
® 3 @ —
Answer (1)
| U I
Sol. (a-8)b-(5-2)a=[b]|¢|
~(5-0)=51B1¢]
EE}SB:—l
242
51nB=T

86,

[t 12 identical balls are to be placed in 3 identical
boxes, then the probability that one the boxes

contains exactly 3 balls is

552\
(1) ?5(3]

_ 1 12
(3) zzn(ﬂ

@ s(2)

_ 111
o 22

22

Answer (1)*

Sol. Question is wrong but the best suitable option is (1).

87,

2-‘9
Required probability = '“C 5 -

55(EJ]1
3o

The mean of the data set comprising of 16
observations is 16. If one of the observation valued
16 is deleted and three new observations valued 3,

4 and 5 are added to the data, then the mean of the
resultant data, is

(1) 16.8
(2) 16.0
(3) 15.8
(4) 14.0

Answer (4)

Sol.

88.

Mean = 16
Sum =16 % 16 = 256
Newsum =256 -16+3+4+5 =252

252

Mean = ‘E =14

If the angles of elevation of the top of a tower from
three collinear points A, B and C, on a line leading

to the foot of the tower, are 30° 45" and 60°
respectively, then the ratio, AB : BC, is

(1] J3 +1
V3 V2
3) 1: 3
4) 2:3
Answer (1)
Sol. AO = h cot3(”
= h3
BO=h
h
CO0=—
J3
AB AO-BO
BC BO-CO
I3 =l
I
b —
J3
=3

LOLLEGE.



89. Let tan” ' y=tan x+tan” [ e ]

;
where | x| < 5 Then a value of i is
Ix—x° 3x+ x°
1 2
3% —x° . By 1 4P
(%) 1+3x° *) 1+ 3x*

Answer (1)

. 2 A
Sol. tan™ Y= tan~ x+tan” [1 z]
—X

sl tﬂﬂ_ﬂ“B:-:—ff\I
b WS Ly

O

B i
1-3x’

Y

90. The negation of ~ s v (~ ¥ A s) is equivalent to

[1] &~ g
(2) sA(ra~s)
(3) swv (rv~s)
(4) s ATF
Answer (4)
Sol. ~(~sv(~rnaSs))
= SA(rv~s§)
= (sAr)v(sa~s)
= SAT
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