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Sol.

Sol.

The electrostatic energy of Z protons uniformly distributed throughout a spherical nucleus of
. o 372(Z-1)e?
radius R is given by E = T AR
0

The measured masses of the neutron, {H,, }°N and ;°0O are 1.008665 u, 1.007825 u, 15.000109

o7

u and 15.003065 u, respectively. Given that the radii of both the >N and >0 nuclei are same, 1
u = 931.5 MeV/c? (c is the speed of light) and e?/(4ng,) = 1.44 MeV fm. Assuming that the
difference between the binding energies of }°N and ;>0 is purely due to the electrostatic energy,

the radius of either of the nuclei is (1 fm = 10-°m)
(A) 2.85 fm (B) 3.03 fm (C) 3.42 fm (D) 3.80 fm

o R arel Ua MATdHR A1f¥e § Z UieF 9wy 3 f[JaRd g | W T10e o) Rer faga Sl e aiiavor §

32(Z-1)e?

T R E 4me R

g 1H,, PN w PO ST & AU T SFHM HHer 1.008665 u, 1.007825 u, 15.000109 u @

15.003065 u &1 1°N vd o el @1 Broam e &1 g 81 1 u = 931.5 MeV/c (T8l ¢ YRl &1 TIfd 8)

3R e%/(4ne,) = 1.44 MeV fm | afe I°N 3R °0 @1 d9d Sofisll &1 3R Rp Rer faggd Soil & dRo g,
a1 A F I B o T1fe 1 B ®1 2P (1 fm = 10-15m)

(A) 2.85 fm (B) 3.03 fm (C) 3.42 fm (D) 3.80 fm
C

;SN - 7(}H)+8((1,n)

BE,, = 0.123986 x 931.5 = 115.492959 MeV

&0 = 8(iH) + 7(3n)

BE,, = 0.12019 x 931.5 = 111.956985 MeV
2

4neg, R

3
BE,, - BE,, = 3.535974 = ¢ [8(7) - 7 (6)]

= R =3.42fm

An accident in a nuclear laboratory resulted in depostion of a certain amount of radioactive
material of half - life 18 days inside the laboratory. Tests revealed that the radiation was 64 times
more than the permissible level required for safe operation of the laboratory. What is the mini-
mum number of days after which the laboratory can be considered safe for use?

(A) 64 (B) 90 (C) 108 (D) 120

T AR GANTRT | gHe &l 9ol 9 fSagfded uared o g A1 SH 8 1), fSaa aurg 18 &A1 3
2| Teror | udr =en & wnTenen # fAfdRer @1 wR gREd WR 9 64 1o et o1 | AGH fhan @A & arg

TR & 1 & forg gRféa 8rf?

(A) 64 (B) 90 (C) 108 (D) 120
C
64 = 26

.. the material should decay for 6 half lines for a safe laboratory.
Thus answer = 18 x 6 = 108 days

Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.)



JEE (MAIN + ADVANCED) Examination (2016) (Code - 1) (Page # 3)

3.

Sol.

A gas enclosed in a cylinder with movable frictionless piston. Its initial thermodynamic state at
pressure P,= 10° m* and volume v, = 107> m3 changes to a final state a P, = (1/32) x 10° Pa and
V. = 8 x 10 m? in an adiabatic quasi - static process, such that P3V®> = constant. Consider
another thermodynamic process that brings the system from the same initial state to the same
final state in two steps : an isobaric expansion at P, followed by an isochoric (isovolumetric)
process at volume V.. The amount of heat supplied to the system in the two process in approxi-
mately

(A) 112 ] (B) 294 ] (C) 588 1] (D) 813]

TP WGl 9, OaH U 'y — IfRd Iamam™ fikes o 8, § U 19 95 8| e ) RS SHRTfae!
3eRel H 1Y BT g91d P,= 10° m3 Ud e V, = 10°m3 8 | s welw Wfddded o1 ufhar, fad P3vs =
Rerie 8, I Moy sifcd SWFIfd@! @1 srawen P, = (1/32) x 10° Paud V, = 8 x 1073 m3 ¥ uRafdad &1 Sirar
81 U g HHTIH! Hishar # g€l yRMAeh Td sifad sravemy &1 =Rl § Ul & Sl 8, Ugel =)0 § P, R HHA
gqrg afg @ a1e Vb GAR TR H Uh FHM ST U1 V, 3hdd W Bl 8 | &1 =)0 dlell Ufshar § e o
&) TS ST B HAT T B |

(A) 1121 (B) 294 ] (C) 5881 (D) 8133
C
P

P, = 10° P, = 3—12

Vv, =103 Vv, =8V,

PV53 = K

y=5/3 p

Q= nCPdT +n CVdT T PV, 8T,

5 3 1

o3 rer,-+ @, N
5 3 1

=35 nR (8T, -T,) + 3 nR (T, - 8T,) PV,
5 3

=5 nR (7T,) + > NRT, - 12 nRT, vV
35 3

=5 NnRT, - 12 nRT, + > nRT,
11

=5 nRT, + % nRT,

11 3
> (100) + > (25)

_1100+75
- 2

1175
=~ =588

The ends Q and R of two thin wires, PQ and RS, are soldered (Joined) together. Initially each of
the wires has a length of 1m at 10°. Now the end P is maintained at 10°C, while the end S is
heated and maintained at 400 °C. The system is thermally insulted from its surroundings. If the
thermal conductivity of wire PQ is twice that of the wire RS and the coefficient of linear thermal
expansion of PQ is 1.2 x 10> K-t. the change in length of the wire PQ is

(A) 0.78 mm (B) 0.90 mm (C) 1.56 mm (D) 2.34 mm
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Sol.

Sol.

U% gdel AR PQ & BR Q &I 3 Udal dR RS @ BR R W T R STl 71 8 | 100C R SMi dRi @)
TS 1m B | 319 39 ™ @ R P a2 B8R S &1 HA: 10 °C d211 400 °C R Rer g1 9l B | I8 M Rl
IR ¥ SR B | AR IR PQ & FH ATidhal AR RS @ W1 aedddl 3 A 8 | T2 IR PQ &1 YR &fSad
afg e 1.2 x 105 K1 8, 9 IR PQ @ &1s # uRad+d &1 w14 2 |

(A) 0.78 mm (B) 0.90 mm (C) 1.56 mm (D) 2.34 mm
A
P Q R S
0 0 0
Im Im
P 2k Q K
Q 0 0 400°C
= 10°C R
0,
400—90 _ eo _10
R - R/2
400-6,  2(6,-10)
R - R dx
X > <>
420 _45’80 10°] [] |140°
°=T=1400C T=130x + 10
dl = aAB dx

J'dl :J'1.2x10‘5 (130x)dx
Al = 1.2 x 105 x 65 = 0.78mm

A small object is placed 50 cm to the left of a thin convex lens of focal length 30 cm. A convax
spherical mirror of radius of curvature 100 cm is placed to the right of the lens at a distance of 40
cm. The mirror is tilted such that the axis of the mirror is at an angle 6 = 30° to the axis of the
lens, as shown in the figure.

f=30cm
(-50,0) \/(o,O) )
—>

50 cm

k (50+50\/§,75®
If the origin of the coordinate system is taken to be at the centre of the lens, the coordinates (in
cm) of the point (X, y) at which the image is formed are
(A) (0, 0) (B) (50 -253,25) (C) (25,25V3) (D) (125/3,25V3)
TE B 9% d1 30 cm Biwd g3 (focal length) arel T udel I (convax) dlel U Idel Id o F dl a7
MR 50 cm @ g9 W @1 747 g | 100 cm &1 gshal 39 9Tl Ud I MeAThR GU9 B o @ T8 3R 50
cm & g4 W AT B | TUOT DI 59 AR8 W BRI T & fF U BT 37&7 o F F 0 = 300 P BT A B, ST
foar # errar T R

f=30cm

(50+50\/§,75®
afe e ugfd @1 9o g o9 @ 727 # 81 a1 w8t ufofes a1 ® 99 fig &1 s (x, y) ddmiex #, @
BITT?
(A) (0, 0) (B) (50 -253,25) (C) (25,25v3) (D) (125/3,253)
Bonus
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(Page # 5)

6.

Sol.

There are two Vernier calipers both of which have 1 cm divided into 10 equal divisions on the
main scale. The Vernier scale of one of the calipers (C,) has 10 equal divisions the correspond to
9 main scale divisions. The Vernier scale of the other caliper (C,) has 10 equal divisions that
correspond to 11 main scale divisions. The readings of the two calipers at shown in the figure.

The measured values (in cm) by calipers C, and C,, respectively, are
2 3 4

0 5 10
2 3 4
S e
10

0 5
(A) 2.85 and 2.82 (B) 2.87 and 2.83 (C) 2.87 and 2.86 (D) 2.87 and 2.87

31 gFRR Do 39 @Re 9 € % S0 = UM &1 1 cm, 10 Fa9rl 3§ Wi 8 | ve fawR (C,) & afiR
U OR 10 SRR AFT & S g UAM & 9 9N & aRTER § | §EN biTR (C,) & afiaR Uae W 10 R
91 2 S 6 g T & 11 911 & SR1eR § | S ST @ ueHl & for # gwian i 21 C, 9 C, §aRT A
Y FE A (cm H) S B |

CIJMMM_
Cl)T 5 10

CZJJJJJJJJJJ_JJJJJJJJJJ_
IC:r 5 10

(A) 2.85 74 2.82
B

(B) 2.87 T4 2.83 (C) 2.87 74 2.86 (D) 2.87 14 2.87

LC, =1MSD -1VSD
10 vSD —» 9 MSD

LC, = 1 MSD - VSD
11 VSD —» 10 MSD

9 10
1—>EMSD 1VSD—>HMSD
9 1_2
LC1=1MS—EMS LC, = 11 MS
1 1 1
= E MSD —E X Ecm
- cm - cm
~ 100 ~ 110
C—28+7><i C—29—7><L
1T 4 100 2 - = 110
= 2.87 = 2.83
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7.

Sol.

Two thin circular discs of mass m and 4m, having radii of a and 2a, respectively are rigidly fixed
by a massless, rigid rod of length | = \/24 a through their centers. This assembly is laid on a firm
and flat surface, and set rolling without slipping on the surface so that the angular speed about
the axis of the rod is . The angular momentum of the entire assembly about the point 'O' is [
(see the figure) Which of the following is statement(s) is (are) true?

(A) The center of mass of the assembly rotates about the z-axis with an angular speed of o/5.
(B) The magnitude of angular momentum of center of mass of the assembly about the point O is

81 ma2n
(C) The magnitude of angular momentum of the assembly about its center of mass is 17ma2w/2

(D) The magnitude of the z-component of | is 55ma?n

m eI 4m SH dlell & Udell delbR ARG @) Broumn He: a 91 2a 8, @ =1 3 | = 24 a d=1E
P M — MRd G S W SAIST T 2 | 39 FHE DI Y Aoigd GHAA Fd8 IR foern 1 & iR ey fam
9 dRE F AR T & o 39d BN I 39 @ 3 B A 0 ¥ | R e &1 g '0' & il sofig 9w
(forz & <) feaforRea & & I9/dY HU9 9 2/87

Az

(A) [ & z-gc® &1 9RAT 55man ® |

(B) R e & Weld — &% &I g z-31e1 & A H1oNg 977 /5 J 99 &1 2|

(C) ® g &1 Wefd o= &1 fag O & fd w1y HI71 &1 gRAT 81 mao B |

(D) ¥ W & Weld — &= & fid drof G99 o1 gkamr 17mae/2 2|

A,C

Light of wavelength i falls on a cathode plate inside a vacuum tube as shown in the figure. The
work function of the cathode surface is ¢ and the anode is a wire mesh of conducting material
kept at a distance d from the cathode. A potential difference V is maintained between the elec-
trode. If the minimum de Broglie wavelength of the electrons passing through the anode is %,
which of the following statement(s) is (are) true?

A-—'J[‘i;ht

ol

—> o—>eo—> ~—>
Electrons

\
|
1

| +
I
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Sol.

(A) 1, decreases with increase in ¢ and &,

(B) 1, is approximately halved, if d is doubled

(C) For large potential difference (V >> ¢/e), i, approximately halved if V is made four times
(D) %, increases at the same rate as &, for &, < hc/¢

xphqwc;bej BT THTY fHaid Felld! B 3ER Th dalls R ARl &, 91 7 & ol T 8 | delis &) Adg &l

BEHAT ¢ & T TS SN fh U areiadd uetef & dRY @1 9ol 8, delts ¥ d g9 W Rerd 2| sadgisl & 99 @
favarR V ReR 2| At TArS @1 IR - drel geldgil @1 Foaad "l grell” aeeed A, 8, Fefoied § 4
PITET/ DT BAT I 2/87

ol

—> o—>eo—> ~—>
Electrons

\
|
1

+

|
(A) PR %, < hc/¢%?ﬁxph€%w91 A, TP FHM <X W 97 |
(B) ¢3ﬁ?xph€5\1 T WR A B4 B |

(C) d @1 YT B WR A T SATEN 81 SITQT |

(D) S=a fwar=R (V >> ¢/e), W IR V I IR g7 S qI A HI AT 8 S |
C

evohe_,
Xon
v - hc ¢
A€ €
L
2mE
Ae = h
2meV

In an experiment to determine the acceleration due to gravity g, the formula used for the time

7(R-r)

period of a periodic motion is T = 27 59 - The values of R and r are measured to be (60 £ 1)

mm and (m £ 1) mm, respectively. In five successive measurements, the time period is found to
be 0.52 sw, 0.56 s, 0.57 s, 0.54 s and 0.59. The least count of the watch used for the measure-
ment of time period is 0.01 s. Which of the following statement(s) is (are) true?

(A) The error in the measurement of r is 10%

(B) The error in the measurement of T is 3.57%

(C) The error in the measurement of T is 2%

(D) The error in the determined value of g is 11%
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Sol.

7(R -
TEEg @R g & (R &t 5 § yged sadl — A $ FHIS &1 g T = 27, (Sgr) gIRTAr

T HIYT 7T /19 HH: (60 £ 1) mm @21 (10 £ 1) mm B [RTIR Ui A19= | |91 7397 F9396Td 0.52 sw, 0.56
s,0.57's, 0.54 sd21 0.59 & | AHIBTA & A9 & forg T § it =Y &) &7 oreueHid 0.01 s ® | fF=ferRaa
H W PIFAl/PT BT AT 87

(A) r & wo9 7 e 10% B | (B) T& 9= & Ffe 3.57% 2|
(C) T o A9 3 Ffe 2% 2| (D) g & el T A9 # IR 11% |
A,B,D

Ar 1
—x100=-"—-x100 =10%
(a) ; x100 10 x100 0%

7R =r)
T=2

(b) T=2m /o

R=60%1

r=10+ 1
T :0.52+0.56+O.57+0.54+0.59

m 5

= 0.556
AT, = 0.556 - 0.52 = 0.036
AT, = 0.556 - 0.56 = 0.004
AT3 = 0.556 - 0.57 = 0.014
AT, = 0.556 - 0.54 = 0.016

AT, = 0.556 - 0.59 = 0.036
_0.036+0.016 +0.014 + 0.004 +0.036

AT,
5
AT 0.020
= - 100 = 3.57%
T ~0.556 °
472 (7R —r)
@ 9=——"5F—

5T2

EZA(R‘r)Jrzﬂ
g R-r T

2 2x0.02

== 4
50 © 0.556
:(ii_kfgjx1oo

50 55

=4+75
=11.7 %
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10.

Sol.

11.

Consider two identical galvanometers and two identical resistors with resistance R. If the internal
of the galvanometers R. < R/2, which of the following statement(s) about any one of the
galvanometer is (are) true?

(A) The maximum voltage range is obtained when all the components are contained in series
(B) The maximum voltage range is obtained when the two resistors and one galvanometer are
connected in series, and the second galvanometer is connected in parallel to the first galvanometer
(C) The maximum current range is obtained when all the components are connected in parallel
(D) The maximum current range is obtained when the two galvanometers are connected in series
and the combination is connected in parallel with both the resistors

& U FH ed-HIeR qef Thea UfoRig R drel &1 ufaRig fod 13 8 | afe ed=HieR 1 siidRe ufarig R, <
R/2 &, @ fell *ft uo eadrer & IR ¥ Ry v f=ferRad wol § | 991/ 9 8/87?

(A) vt f& 7€ dreedr R iffean erft o1 @t gea Ao § 99 gU 7|

(B) ural b g diecHier uReAR sfffidad Bl S &1 UfoRigsd a1 Ush Tedqiiey Aol § g€ 8 don gl
TedAHIey Ugel AedAriley & FAMNR H S & |

(C) U< b 715 g1 URER f¥dad Bl 519 |1 g FHMR 4 IS © |

(D) < f& T8 &RT URER 1f¥wad erfl 519 &1 e 2ol § I g | 921 I FATe URIgd] & A1 FHMR
LRSS

A,C

V=1 (R, +5)

if Rgand Sis largeV T

I-1, (1+%)

ifsiRgT
ThenI T

In the circuit shown below, the key is pressed at time t = 0. Which of the following statement (s)
is (are) true ?

40pF \/ 25kQ

©
50uF /\ 20pF
®
BN +I -
Key 5V

(A) The voltmeter displays -5 V as soon as the key is pressed, and displays +5 after a long time
(B) The voltmeter will display 0 V at time t = In 2 seconds

(C) The current in the ammeter becomes 1/e of the initial value after 1 second

(D) The current in the ammeter becomes zero after a long time

Crr 4R 2086 71 XABR038PAE 88 (wy)) Wivearokigniitiveskeary &% infa@yantanitgeereon)/s »
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Sol.

12,

40uF / 25kQ

Key 5V
(A) 99 BT a1 B dieeHex -5 V fRwErdr & Sefd o 999 & 91 a1 +5 V fawrar ' after a long time

(B) ¥9a t = In 2 seconds W dlecHIer I diee @@l &

(C) 1 second & 1§ *rfiey # oRT URMME URT BT 1/ oM Bl 2 |
(D) &9 W99 & 91§ 3R # ORI YT B WM &

A,B,C,D

oV
att = o /
25kQ 25kQ
5 CV)_ 0 0
+
50uF /
() ® h y
N i N i
40uF 25k 0 s 25kQ 40uF 0
| e il—+——}
2.5V 2.5V
(b)
I I
11 1T
5V 5V
V =5 (1 - e¥Re)
RC=1
V=5(1-eM?)
V=25V

Potential difference is zero.
(c) [ = I (e"re)

RC=1
at t =1 sec.

I=1/e
(d) at = o

I=0

A block with mass M is connected by a massless spring with stiffness constant k to a rigid wall
and moves without friction on a horizontal surface. The block oscillates with small amplitude A
about an equilibrium position x, . Consider two cases: (i) when the block is at x;; and (ii) when
the block is at x = x, + A. In both the cases, a particle with mass m(<M) is softly placed on the
block after which they stick to each other. Which of the following statements (s) is (are) true
about the motion after the mass m is placed on the Mass M ?
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Sol.

13.

[M
(A) The amplitude of oscillation in the first case changes by a factor of perrvy whereas in the

second case it remains unchanged

(B) The final time period of oscillation in both the case is same

(C) The total energy decreases in both the cases

(D) The instantaneous speed at x; of the combined masses decreases in both the cases

T sEE—Ifed R, fS9a1 sedr Jund (stiffness constant) k 8, & U B8R ®R M S99 &1 U JThl el
2, dA TN BR B &g SR A SISl T 2| I8 [CHI Y FHde YU ayU—RfEd das W Vs dgford Rerfd
X, @ I BIC M A ¥ alaq ®Ral & | J81 &1 yRRAferdl A1e @ (i) Sfd Jed1 x, R 8 AR (i) Sfa qeb1
X =X, + AWR & | S IRRAfT § geg9™ m(<M) & Ue S ®I e W 4R 4§ 39 YHR @1 W[l & P! a8
A ed ¥ fAud I S| U DT PSP B SR & d1Q A b R F =il H F D)/ P 9 8/8 ?

(A) et SRRy ¥ At 1 o[, wrow (factor) ¥ wRaRfe S ¥, Ry gud RReR ¥ u
raRafia & 2|

(B) <=1 uRRerfori # Qe &1 ifaw awgdre 98 ®

(C) < uRRuf= # Fwof Sotl wF &1 el & |

(D) wfaferd sl ®1 x, 1R dreriore fa &l aRRefadi § &9 81 SRl 8 |

A,B,D

[m]
(a) %mmmmr M

MowA = (M + M) o'A’

M\/KA:(m+M) / K A
M M+m

AT [
A \m+M
(b) T=2n(MEm)

Time period remain same in both case. After m mass is pla ced on both block.

While conducting the Young’s double slit experiment, a student replaced the two slits with a large
opaque plate in the x-y plane containing two small holes that act as two coherent point sources
(S,,S,) emitting light of wavelength 600 nm. The student mistakenly placed the screen parallel to
the x-z plane (for z > 0) at a distance D = 3 m from the mid-point of S;S,, as shown schematically
in the figure. The distance between the sources d = 0.6003 mm. The origin O is at the intersection
of the screen and the line joining S,S,. Which of the following is (are) true of the intensity pattern
of the screen ?

c
0]
(0]
P .
Q
P OPENY POrTalN g0
R N SR Ssmil N Y
1, NNV tX
LY ¥4 ‘,‘\I ‘lI.'I *“\‘: o
TT7HIT T T8 T T T T T I IATTIT Y
S, S,
q—bd X
< >
< >

d
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(A) Straight bright and dark bands parallel to the x-axis

(B) The region very close to the point O will be dark

(C) Hyperbolic bright and dark bands with foci symmetrically placed about O in the x-direction
(D) Semi circular bright and dark bands centered at point O

% fdeneft 7 7 ] fore aret WA (Young'’s double slit experiment,) &Rd 91 1 Refel &1 SR U6 g9
FAGA IR Ul Bl x-y Il R @ fQA7| 39 ye<l 4 31 fog & S 600 nm TR YD1 I~ B dlel
ql Hoiag fig @i (S,, S,) @ |9 € | fdenedl 9 el & s (screen) @1 x-z T (z > 0) & FHMR
S,S, @ w4 fdg ¥ D = 3m &1 g8 R 9 faa, i/ &) @gare—fora # e w3 & | Sl & 49 6 g8 d =
0.6003 mm 21 S,S, ®I Sirs arell Y@ o8l 9d § Al 8 g8 W qgalfdg O & | 9 W figa ufawy (intensity
pattern) @ forv f=ifeRad & & AT/ ®9 HUF I B ?

c

(V]

]

P -

()

sem— e zkn

K 0»“_: ::::‘\‘ K '»:_: ::::‘\‘
174 ® WY ."." Y O
777777 /-77577.///////// 7777 Y
S, S,

4—}d X

>
>

(A) fdg O R &fvad sefaig dia den s« trf%\‘c'?ﬁd

(B) x-3181 & FHAMIR I q1 3rdr e gfeedt

(C) fig O &1 Macaw &5 s 8

(D) x-fazn % fig O & M5 F9HT WIHAT & A1 IffauRaded (Hyperbolic) SIa den s@ia gfeeat
Sol. B,D

(b) Fringes will be semi-circular.

d _0.6003x10°

Now, 4 = " 600x10"
d_ 10° + 1
x 2

So, the region very close to O is dark.
(d) Semi circular bright and dark fringes will be formed.

14. Arigid wire loop of square shape having side of length L and resistance R is moving along the x-
axis with a constant velocity v, in the plane of the paper. At t = 0, the right edge of the loop
enters a region of length 3L where there is a uniform magnetic field B, into the plane of the paper,
as shown in the figure. For sufficiently large v,, the loop eventually crosses the region. Let x be
location of the right edge of the loop. Let v(x), I(x) and F(x) represent the velocity of the loop,
current in the loop, and force on the loop, respectively, as a function of x. Counter-clockwise
current is taken as positive.

X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X K X X X
X X X X X X K X X X
X X X X X X K X X X
L X X X X X X K X X X
Vo > X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
>
0 L 2L 3L 4L

Which of the following schematic plot(s) is(are) correct ? (Ignore gravity)
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v 1)
. A
: 3L 4L
+ T + » X
(A) (B) |o L 2L /
t » X
0 L 2L 3L 4L
I(x) I(x)
A A
| |
I .'\ I .'\
() | I ) (D) | I )
[ | : | | :
b 4 i > b 4 H > X
L L

L 4L L 4L
wmﬁ%mﬁ%%m%tﬁmﬁw@ﬁmaﬁm%L Q—ci;f%m;R%, x-31e1 @1 fae # o Rer i v,
I I BT & 9 W (palane of the paper) WM 8 | 993 t = 0 W % &1 I fbaRT 3L a8 & ReRr
YIDII &3 B, H U BRAl B | FABIY WA B QM BN & @iF & cidaq Aax B AR & (A1 Bz § qwnian
1 8) | v, BT A GATE B WR STl Bl Faeh!d &3 Pl UR BT & | A «ISTg Bl B &l glfe gl e
X W 2| ®HS DI A, B § gR1 7@ He R 9o B X W FHRAT D1 HA: v(x), I(x) Td F(x) & F=sfua fear T
2| amad gr1 H o o |

X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X K X X X
X X X X X X K X X X
X X X X X X K X X X
L X X X X X X K X X X

Vo » X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
X X X X X X X X X X X X
| l | | | > x
| I 1 1 T >
0 L 2L 3L aL

fFreforRad # @ IR/ eraRen frF 98 & ? (Toaay vl vy 77+)

e 1)
1 A
; 3L 4L
f ¥ T + » X
(A) (B) [o L 2L /
t t t t » X
o L 2L 3L 4L
I(x) I(x)
A A
| |
[ .'\ ! "\
() | : ) (D) | l )
[ | i [ | :
} b } > X } b } > X
0 L 2L 3L 4L 0 L 2L 3L 4L
Sol. AB
d
o =28
dt
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dv B?%?
mv-— = ——

dx R
v x (_ 212
'[ dv:J' (-)B? dx
Vo 0 Rm
B2I?
V=v,—

° mR

X

PARAGRAPH1

A frame of reference that is accelerated with respect to an inertial frame of reference is called a
non-inertial frame of reference. A coordinate system fixed on a circular disc rotating about a fixed
axis with a constant angular velocity o is an example of a non-inertial fram of reference. The

relationship between the force F;t experienced by a particle of mass m moving on the rotating

disc and the force |:Tn experienced by the particle in an inertial frame of reference is
Erot = Ein+ Zm(crot-‘r (TJ) + m(;x F )X(}J,

where , is the velocity of the particle in the rotating frame of reference and ¢ is the position

vector of the particle with respect to the centre of the disc.

Now consider a smooth slot along a diameter of a disc of radius R rotating counter-clockwise with
a constant angular speed o about its vertical axis through its center. We assign a coordinate
system with the origin at the center of the disc, the x-axis along the slot, the y-axis perpendicular

to the slot and the z-axis along the rotation axis (03 = wk). A small block of mass m is gently

placed in the slot at F = (R/Z)T att = 0 and is contained to move only along the slot.

e Y dF 91 e Sed Ade 93 @ gor # aRa 21, s Adw 93 e g | Rer drofig 9 o |
gAd1 g3 5% W 95 (fixed) Fde 93 oiscd dF &1 Ud IR0 § | M SEH BT Udh HUI FH] g5 o W

e B faEE o fews W) o9g Ay 97 @ 9e 9d F;t qAql Th el S 97 @ Qe 9d
F P WEd BT 8| B gl By @ 419 &1 ey Frefofa ko 3 fean g

Erot = Ein+ Zm[crot'l‘ $j+m(;ijx;,

I8l W A g A G5 F @0 b1 9§ qu1 ) B9 Bl e & wed g o wmver Refd wfew (position

vector) B |
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15.

Sol.

AT fb R 3o &1 o fe%p, RNd &9 & GHMR U SyoRMREd @il 8, T ReR SOy 1 o I AU 37
W qrrad e # g9 & 7 | e fde d7 wifie e qafdg e @ 7en fig w7 vd x-3e W b aEHER

g, y—a&%ﬁﬁ%aﬁmw%wz—aﬁqﬁm@ﬁaazﬁwm%(ZJ:w‘zj 1 m S[E a1 Th B b

aﬁwt=0u—\fﬁ=(R/2)? fig WeR ¥ 39 a8 9 @1 o1 2 & a1 e ¥ 4 € 9 96 |

The distance r of the block at time t is

(A) %(e‘”t +e™h)

R

© 5

_(ezwt + e—Zwt)

HHY t IR D DI g r Bl AE © -

(A) %(e‘”t +e™h)

(©)
A

4

R
_(ezwt + e—Zwt)

dv

mXo? = mMv—-—

dx

w?*xdx = vdv
vi=?x? + C

R
At x =

E’ v=20
2R2
o=°’4 +C

C__(DZRZ

4
2p 2
o’R

V2 = X2 —
@ 4
RZ

2
V= o4 x2 - —
® 4
dx _ |2 _R?
T 4

'[\/xzfl:z/4 - w.’.dt

On solving, we get option (A).

® :0744-2209671, 08003899588 | url

D

R
—cos ot
(B) cosw

(D) % cos 2ot

R
—cos ot
(B) cos®

(D) %cos 2wt
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16.

Sol.

The net reaction of the disc on the block is
(A) %mmzR(ez‘”t - e2)j+ mgk (B) %mmzR(e‘”t - e™)j+mgk

(C) -m?R cos ot] - mgk (D) ma?R sinotj - mgk

Ter R S &1 A¢ ufdfdar (net reaction) =:

(A) %mmzR(ez‘”t - e 2] + mgk (B) %mmzR(e‘”t - ej + mgk
(C) -m?R cos ot] - mgk (D) ma?R sinotj - mgk
B

Net reac" of the disc on the
block is obtained by
using

IErot = IEin + zm(Vrot X g)) + m(g) X F) X g)
as

1 n
> mo?R(e”t - e™)j + mgk

PARAGRAPH 2

Consider an evacuted cylindrical chamber of height h having rigid conducting plates at the end
and an insulting curved surface as shown in the figure. A humber of spherical balls made of a
light weight and soft material and coated with a conducting material are placed on the bottom
plated. The balls have a radius r << h. Now a high voltage source (HV) is connected across the
conducting plates such that the bottom plate is at +V; and the top plate at -V,. Due to their
conducting surface, the balls will eventually collide with the top plate, where the plate and are
repelled by it. The balls will eventually collide with the top plate, where the coefficient of restitution
can be taken to be zero due to the soft nature the material of the balls. The electric field in the
chamber can be considered to be that of a parallel plate capacitor. Assume that there are no
collisions between the balls and the interaction between them is negligible. (Ignore gravity)

h $=18 aret faifaa (evacuated) U@ deHBR ®& & aHl BRI 1R &I €9 (rigid) I1eid IiCeHU & AR P
THUT FATAD &, ST B o3 HH SR AT 8 | $F 4R dlell oI uared F 941 gl $ WerdR iferdl, !
HAE W (S dIaid U] B IRd g1 g, =1 drel] ufcedl WR W §8 © | $9 el &1 1 r << h 81 319 &
e dieed] @l Wid (HV) 39 8 9§ Siisl 9ral & fb = arefl uféedl R +V, Td $W drell uféedl w®
-V, 1 fa9a 31 1 @ | Areled uRd @ HRYT IRl ST BrdR ufeedt & |l wHiavd 8 Skl & e dror
g ufeeat A ufdsfa 8t 2 | siadrrar Mferd S ufeedt & eavi 8, Sfal R iferdl @ uared &l Jema yafa
% HRY GIaRIH Ui (coefficient of restitution) @1 3= o ST |Adbal € | el # fAgfd &3 & AHMRIR
gfecal arel FRE & FHH A1 ST Fohdl © | M B U g8 ¥ URWRS fhal Ud THRIG DI 719G 71 ST

qoHdl & | (THArpyo 97 7 |)

(A)
&)
-V =
e |
00! =
—V,
Q0 _T-
+V,
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17.

Sol.

18.

Sol.

Which one of the following statements is correct?

(A) The balls will stick to the top plate and remain there

(B) The balls will bounce back to the bottom plate carrying the same charge they went up with
(C) The balls will bounce back to the bottom plate carrying the opposite charge they went up with
(D) The balls will execute simple harmonic motion between the two plates

frforRad & | ®Iv BoF AT B 7

(A) et <M1 ufeedmel & dia w_d mad i fAwrg weef |

(B) Mfern S ufted W RUeHaR 98 @ WKl 8

(C) wiferh 574 JMa™ & A1 JHWR AR & S A & A1 ITAGY [aell gfSedh! IR a9d M1 il 2 |

(D) et 14 e & A HW A & SHD fAURIT A B A1 IBABY el yfeed! IR amId 1 el ¥ |
C

)
&,
-V _
> e=0 _
Le]e] —
—V,
BEX

Balls placed on +ve plate become positive charge and move upward due to electric field. These
balls on colliding with negative plate become negatively charged and move opposite to the direc-
tion of electric field.

The average current in the steady state registered by the ammeter in the circuit will be

(A) zero (B) proportional to the potential V,
(C) proportional to V}/? (D) proportional to V?
gRuer § oY emler H AR 3raven # 3iad aRT
(A) V2 & IHgar 8rfl (B) &1 A I B
(C)Vy? & Fargureh grft (D) V3/?a wArgureh g
D
qv
F=qE=-"v
=Ty
qv
ma ="
d
_av
- md
= d latz
2
= 1 q_Vtz
2md
t? o« i
qv
qoc VvV
1
tz oC V—z
= to l
\"
_a
t
i oy V2
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[CHEMISTRY]

19.

Sol.

20.

For the following electrochemical cell at 298 K,
Pt(s)|H,(g, 1 bar)|H*(aqg, 1M)||M**(aq), M** (aq)|Pt(s)

M**(aq)] _ 107

= 0.092 V when [M“*(aq)] =

ceII
RT
Given : El. . = 0.151V; 2,303 = 0.059 V

The value of x is

(A) -2 (B) -1 1

298 K W fr=faiRad dega—amaa 9« (electrochemical cell),
Pt(s)|H,(g, 1 bar)|H*(aq, 1M)[|M**(aq), M** (aq)|Pt(s)

% fo E_, = 0.092 V o4 w= 10~

cell [M*(aq)]
9 <ifore fF: EM“/MZ = 0.151V; 2303— = 0.059 V @9
X BT JF T BT ?
(A) -2 (B) -1 () 1
D
Anode
M* + H, —> M*2 + 2H°®
M+2
. 0.06 06 [ }
Ecell = E cell - |Og |: :|
+2
0.092 = 0.151 - 0.03 log v
M+2:|

= -0.06 = -0.03log,, W

M M (ag)]
(M) = 1o [Given 1v&@q) =
10x = 102

=Xx=2

(D) 2

(D) 2

— 10x]

THe qualitative sketches I, II and III given below show the variation of surface tension with
molar concentration of three different aqueous solution of KCI, CH,OH and CH,(CH,),, OSO, "Na*
at room temperature. The correct assignment of the sketches is

Surface tension
Surface tension
Surface tension

concentration

concentration concentration

(A) I : KCI Il : CH,OH 11
(B) I: CH,(CH,), 0SO, Na* II : CH,OH 11
(C)I:Kcl Il : CH,(CH,),, 0SO,"Na*  III :
(D) I : CH,OH IT : KCI I :

: CH,(CH,),,0S0, Na*
: KCI

CH,OH

: CH (CH ,);; OSO, Na*
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A fer qomees vt 1, 11 e 11T | @™ R KCl, CH,OH @enm CH,(CH,),, 0SO, "Na* & = =1
STeli faera=l @ "ok Arsdl (concentration) @ 1Y U8 @@ (Surface tension) @ dRad= &1 gid 2 |

w&sﬁmﬂ%ﬁﬁ%@m—wwﬁ?

‘ ‘ : E ITI

(A)TI: KCI : CH,OH ITI : CH,(CH,),,0S0O, Na*

(B) I: CH,(CH,),,0S0,"Na* II : CH OH ITI : KCI

(C)I: KCI IT : CH (CH ,);; OSO,"Na* III : CH,OH

(D) I:CH,OH IT : KC III : CH,(CH,),, OSO,"Na*
Sol. D

According to theory

21. In the following reaction sequence in aqueous solution, the species X, Y and Z, respectively,

are
5,0, Ag > X Ag >y with tlme: 7
Clear White Black
Solution Precipitate Precipitate
(A) [Ag(S,0,),]1°7, Ag,S.0,, Ag,S (B) [Ag(S,0,).]°", Ag,SO,, Ag,S
(C) [Ag(S0,),I°", Ag,S,0,, Ag ~ (D) [Ag(S0,),]*, Ag,S0,, Ag,
Steira faerem # feeferRaa ifafshan ifised #, i (species) X, Y den Z HH3: g—
5,0,% Ag > X Ag >y with tlme' 7
Rl e BT
faera= 38 a8
(A) [Ag(S,0,),1°7, Ag,S.0,, Ag,S (B) [Ag(S,0,),]*, Ag,SO,, Ag,S
| (C) [Ag(SO0,),I*7, Ag,S,0,, Ag (D) [Ag(S0,),;I*7, Ag,SO,, Ag,
Sol. A
52032_ Agt S X Ag* S Y :I\’—In‘::)z
clearsol white ppt Black PPt

= [Ag(SZO3)2T— clearsol.
y = Ag,S,0, white ppt

22. The geometries of the ammonia complexes of Ni?*, Pt?* and Zn?*, respectively, are
(A) octahedral, square planar and tetrahedral
(B) square planar, octahedral and tetrahedral
(C) tetrahedral, square planar and octahedral
(D) octahedral, tetrahedral and square planar
Ni2+, Pt2* 9211 Zn2* & SISl el &1 SaTafadl saen: ©
(A) ICHAD, IF FHAA AAT ATHADI
(B) & HHC, ICHADI TAT AJTHADIY
(C) IIHAd, T Tl AT FCHADIY
(D) ICHADY, ATTHADI TAT T FHIAT
Sol. A

2+
Ni2* — Octahedral — [Ni(NH3)6J
Pt>* — sq. planar — [P'C(NH3)4]2+
2+
Zn?* — Tetrahedral — [ZH(NH3)4J
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23. The correct order of acidity for the following compounds is

CO,H
CO,H CO,H CO,H
H OH OH
() (I1) (111) (IV)
OH OH

AI>II>INI>IVBIHI>I>IIN>IV(QOII>IV>II>ITI(D)I>III>IV>II
fer=iferRad Aiffrel @) arvctal &1 98 B9 B

co,
CO,H CO,H CO,H
H OH OH
() (I1) (111) (IV)
OH OH

(AI>II>III>IVBII>I>IN>IVQOII>IV>ITI>I(D)I>III>IV>II
Sol. A

H

CO,H ||'| O\C/O .... ||'|
H OH 0 0
COZH O\C/O .... ||_|
OH 0
CO,H
(111) @ (-1)
OH

CO,H

1
(V) © Acidity o« (-I) « m
OH

24. The major product of the following reaction sequence is

(0]
(i) HCHO (excess)/NaOH, heat
(ii) HCHO/H"(catalytic amount)

A\

o) OH
o o 0 on y o o
(A)W (B)W (q@%é (D)
OH
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25.

Sol.

26.

Sol.

fferRaa aififorar sifisra &1 g Saure ®
O

(i) HCHO (31fer® #13I1)/NaOH, 31
(ii) HCHO/H"(S@R& &14m)(Catalytic amount)

o) OH
O/\O o O/\OH y O/\O
(A) W (B)W (©) @%2 (D)
OH
A
0 0
CH3 H—ﬁ—H
& OH 0
NCH,  -H.0 cH{ “CH,
0
SCCH, OH ' “CCCH,-0
CH; CH CH; CH,
H—ﬁ—H
O—H

According to Molecular Orbital Theory,

(A) C%‘ is expected to be diamagnetic

(B) 0,2* is expected to have a longer bond length than O,

(C) N,* and N; have the same bond order

(D) He,* has the same energy as two isolated He atoms

3] derdh g (Molecular Orbital Theory) & 3TER

(A) C3~ weif¥d ®u & yferg=ar (diamagnetic) 2 |

(B) O,>* @ a7y iwTg (Bond length) YR wU &1 O, &) a77dy oiwrg 4§ o=l 2 |
(C) N,* @2 N, &1 3mey ®ife (Bond order) W & |

(D) He,* @ &ail &1 tad (isolated) He TRATT[l @1 Soll & T 2 |
A,C

Aécording to M.O.T.

C,* does not have any unpaired electron

N,* & N,” has 2.5 (same B.O.) B.O.

Mixture(s) showing positive deviation from Raoult's law at 35°C is(are)

(A) carbon tetrachloride + methanol (B) carbon disulphide + acetone
(C) benzene + toluene (D) phenol + aniline

fAsror S 35°C R Wkee 7 (Raoult's law) I e-Teid fage uefid oxar & (#-d )
(A) BEA STTFARTSS + HIATA (B) B SZACHISS + THIEH

(C) 9= + <red= (D) Wt + TiHel=

A, B
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27.

Sol.

28.

Sol.

29.

Sol.

The CORRECT statement(s) for cubic close packed (ccp) three dimensional structure is(are)
(A) The number of the nearest neighbours of an atom present in the topmost layer is 12
(B) The efficiency of atom packing is 74%

(C) The number of octahedral and tetrahedral voids per atom are 1 and 2, respectively

(D) The unit cell edge length is ,/2 times the radius of the atom

g Afde dagford (cubic close packed) (ccp) Bfad Evamn & ford |8l ®oF /8

(A) To WA ST Faizd 9=d (topmost layer) § IuRed 2 I9a Macad ufdaRral (weiii) & ww@n 12 5|
(B) TRHAIY] & HEHAT & 74% &

(C) IcHAD T qA Tgehadd Rihal &1 dwan ufd wRA] H99: 19 2 8

(D) & BIftsdl & SR (unit cell edge) &1 dwS WA S Br5A1 &1 2,2 TA1 81

B,C, D

A=9

B = 74%

C = 0.V and T.V. per atom are 1 and 2 respectively
D=Ar= /7 a

2x2r= oa

a=2.2r

Extraction of copper from copper pyrite (CuFeS,) involves

(A) crushing followed by concentration of the ore by froth-flotation

(B) removal of iron as slag

(C) self-reduction step to produce 'blister copper' following evolution of SO,

(D) refining of 'blister copper' by carbon reduction

PR rsRse (CuFeS,) I diwR (dfd) & F=pdor § w1 dfe g (€)?

(A) T9 dT B—1a49 (froth-flotation) §RT 3G &1 AFEUI

(B) |rg &1 gigAd & w4 H spra

(C) SO, ™ & yzard “®wwlciaR dfd” (blister copper) & IdE & o)l —3u=rd= Bl Wl

(D) ®164 U=Id §RT "HHIdGR dfd” (blister copper) &1 e
A, B, C

The nitrogen containing compound produced in the reaction of HNO, with P,O,,
(A) can also be prepared by reaction of P, and HNO,

(B) is diamagnetic

(C) contains one N-N bond

(D) reacts with Na metal producing a brown gas

HNO, ! P,O, & Wi 3iflifshan & Seuifed Arggioi srifde A

(A) P, @2 HNO, &1 Siffifshan & W a=rn ST Aebell &

(B) ufag=a@a (diamagnetic) ©

(C) % T N-N % 3rifde ¥

(D) Na o1q ¥ S1f#fshar &% wa {1 (Brown) 19 I@ifdd &=arl @

B, D

P,0,, + HNO,— H,PO, + N,O,

Dehyrating agent
N

®) ;N—O—N
0

(D) Na + N,O,— NaNO, + NO,

Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.)
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30.

Sol.

31.

Sol.

32.

For 'invert sugar' the correct statement(s) is(are)

(Given: specific rotations of (+)-sucrose, (+)-maltose, L-(-)-glucose and L-(+)-fructose in
aqueous solution are +66°, +140°, -52° and +92°, respectively)

(A) 'invert sugar' is prepared by acid catalyzed hydrolysis of maltose

(B) 'invert sugar' is an equimolar mixture of D-(+)-glucose and D-(-)-fructose

(C) specific rotation of 'invert sugar' is -20°

(D) on reaction with Br, water, 'invert sugar' forms saccharic acid as one of the products

ygd wbY’ (‘invert sugar') @ ol W dUF /2

(f&am g (+)-gprei(sucrose), (+)-HAfeeisi(maltose), L-(-)- Tg@isi(glucose) dem L-(+)-haer (fructose)
®1 Tl fderaa | faf¥re gaur (specific rotations) %99 +66°, +140°, —-52° d +92° )

(A) '319qd DT Hicesl & FA—IHIRT (acid catalyzed) STa—3mmeed I (hydrolysis) S9RIT ST

(B) '3r9ad BT D-(+)-TefdIS q1 D-(-)-paerst &1 THeIvE (equimolar) fAsmor g

(C) 'svad T &1 fafdre gaur gl -20° 7

(D) Br, STl | 31fAfshar = R 'a[udd YD IR H A Vb IUE b wY H, DR 37 (saccharic acid)
ERISIRS

B, C

According to theory

Reagent(s) which can be used to bring about the following transformation is (are)

A YA

Q. O Q. O
Y o %
H—> OH
o of
COOH COOH
(A) LiAIH, in (C,H,),0 (B) BH, in THF
(C) NaBH, in C,H.OH (D) Raney Ni/H, in THF

fr=ferRad wuraRor @ o {1 QIfeR® (IAHRDT) (reagent(s)) &1 START fhar 51 Fodr B(8) ?

A YA

QP Q.0
0
H—> OH
0 0

COOH COOH
(A) (C,H,),0 # LiAIH, (B) THF ¥ BH,
(C) C,H.,OH # NaBH, (D) THF % %™ (Raney) Ni/H,
c
BH, in NaBH,

Among the following, reaction(s) which gives(give) tert-butyl benzene as the major product is
(are)

Br
% cl
(A) © W (B) L

AlCl,

= OH
(®) @ ~h,s0, > (D) —>73;3\0Et2
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Sol.

fA=foRad # ce—=gfea 9= (tert-butyl benzene) &0 ST & U H <7 arel IMAfFAI(A) T ()

Br
P .

AICI,
= I oH
(©) HS, (D) TBF,0E,
B, C, D

For '8 Y Na ® o
Y +AICI,

l 1, 2 Hydride
shift

For 'C'

PARAGRAPH 1
Thermal decomposition of gaseous X, to gaseous X at 298 K takes place according to the following equation :

X,(g) == 2X(9)

The standard reaction Gibbs energy, A G°, of this reaction is positive. At the start of the reaction,
there is one moe of X, and no X. As the reaction proceeds, the number of moles of X formed is
given by B. Thus, B, iwrum 1S the number of moles of X formed at equilibrium. The reaction is
carried out at a constant total pressure of 2 bar. Consider the gases to behave ideally.

(Given : R = 0.083 L bar K-* mol-)

Igw™e 1
298 K W 111 (gaseous) X, &1 IRMA X § FH—31ueed (thermal decomposition) freiferad w#ievor
X,(9) =——=2X(9)
@ AR BIAT & | 39 3TWfhar & Are ffAfshar fisq ol (standard reaction Gibbs energy), A G°, 9-TH®
g | AMWfHa & g H X, FT 1 Al & A1 X e 2 | S-S I8 fffshan gefl v, [T X & Al 31 G p
g1 <1 Il 8 | 399 UbR, e W AT X @ Hiel B A B, © | FABAT 2 bar & ReRr det <9 W
B A g AW of fh A9 eneel aeR @ 21 (fwm @ ' ¢ R = 0.083 L bar K-t mol?)
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33. The equilibrium constant K for this reaction at 298 K, in terms of B__,uums 1S
2
(A) 8B§quilibrium (B) 8Bequilibrium (C) 4'Biquilibrium (D) 4B§quilibrium
2- Bequilibrium 4- Biquilibrium 2- Bequilibrium 4- Bzequilibrium
298 K WR 59 JAMAHAT BT B, P TS H AITIRET ReRTd (equilibrium constant) K, @t g ?
2
(A) 8B§quilibrium (B) 8Bequilibrium (C) 4'Biquilibrium (D) 4B§quilibrium
2- Bequilibrium 4- Biquilibrium 2- Bequilibrium 4- Bzequilibrium
Sol. B
X, —> 2X(9) AG® >0
1 0
l_Beq/z Beq -RT |nKeq >0
RT InKeq <0
BZ
2.303RT log [Wj 2<0
- 28> 8B2quiibrium
P 1- Bz /4 4- Bequilibrium
34. The Incorrect statement among the following, for this reaction is
(A) Decrease in the total pressure will result in formation of more moles of gaseous X
(B) At the start of the reaction, dissociation of gaseous X, takes place spontaneously
(C) Bequilibrium = 0.7
(D)K.< 1
39 fafrar & o 91 § 9 oAy %o ®
(A) B &d & Hed & URVM W@wy T4 X & 3ffeid died a=iil |
(B) aifafpan & et § ikf X, &1 fde w@d: wafid (spontaneous) BT B |
(C) Bequilibrium = 0.7
(D)K.< 1
Sol. C
2.303 x 0.083 x 298 log (kp) <0
8p°
4-p2 <1
9B2< 4
p% < 4/9
B< 2/3
k.xRT <1
K. < 1/RT
K.<1

PARAGRAPH 2
Treatment of compound O with KMnO,/H* gave P, which on heating with ammonia gave Q. The
compound Q on treatment with Br,/NaOH produced R. On strong heating, Q gave S,which on
further treatment with ethyl 2-bromopropanoate in the presence of KOH followed by acidific tion,
gave a compound T.

(0)
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ITWT 2
s O &1 KMNO,/H* %1 foban =1 P faan, fora sifan & wre i v R Q faan | 4iffie Q =1 Br,/NaOH &
[ g Hx W R IR G| yda 9 ¥ TH &9 R Q 7 S I wm ufda 2-giHmERe
(ethyl 2-bromopropanoate) @ A1 KOH @ IulRefd # 1 fhan &1 forga gand sretiaRvr =1 Aifies T faan |

(O)
35. The compound R is

o) 0 0
NF, Br NHBr
NBr
(A) (B) Br (C) NHBr (D)
NH,
o} o}
e R B
o) 0
NF, Br NHBr
NBr
(A) (B) Br (C) NHBr (D)
NH,
o} o) o}
Sol. A
I
HOOG, COOH C—NH,
KMnO, — - Br,/KOH NH,
(P) Q) T 2
(O) 0
lA
i
CH,-CH-C-OC,H; 0
o I
I 0 Q
/C CHE—CH—é—OCZHS /NH
N L ¢
N Il
Il 0
0
lH3o‘
0
CH,-CH-C-OH @:COOH
\H, COOH
(T) Alanine
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36. The compound T is
(A) glycine (B) alanine (C) valine (D) serine
Aqfe T8
(A) GRS (B) o= (C) dei= (D) ¥R+
I
HOOG, COOH —NH,
__KMnO, @ _Bry/KOH @:
(P) @ NHT
O
lA
O
|
CH;-CH-C-0C,H;, 0
‘ 0 Il
A\
NH
/

Br

I
CHy-CH-C-OH @:COOH
. COOH

(T) Alanine

® :0744-2209671, 08003899588 | url

I 0 Q
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|
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37.

37.

Sol.

PART - III : MATHEMATICS
SECTION -1
Single Correct

1 00
Let P = 146 i (1) and I be the identity matrix of order 3. If Q = [qij] is @ matrix such that P50 -
d;; +4
Q =1, then — = equals
q21
(A) 52 (B) 103 (C) 201 (D) 205
1 00
qATfH P = 146 ‘11 (1) 3R 19 ®ife (order 3) &1 doaA® 3T (identity matrix) g1 af¢ Q = [q;;] T
g;; +4
STW%EFW%]%P5O—Q=I%,HH%WW§I
21
(A) 52 (B) 103 (C) 201 (D) 205
B
1 00
P=14 1 0
Q=|q
16 4 1 L]
PSO—Q= Q=P50—I

00
P=1+4/1 0 0| _;, 4r
4 1

o O O

000 000
where R2=|0 0 0|, R®=|0 0 O
100 000
= P5°—I=50(4R)+50;49.16.R2
= 200 R + 19600 R2
0 0 O 0 00 0 0 0

200 0 O|+| O 0 0|=| 200 0 O
800 200 O 19600 0 O 20400 200 O

qs; = 20400 qs, = 200 q,; = 200

Gs + G5 _ 20400 +200 _ 206
= g, 200 2 =103
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38.

38.

Sol.

39.

Letb,>1fori=1,2,....,101. Suppose log,_ b,, log_ b,, ..

.., log, b, are in Arithmetic Progression

(A.P.) with the common difference log.2. Suppose a;, a,, ..... , @491 @re in A.P. such that a; = b,
and ag; = bg,. Ift=Db, + b, +.... + b;; ands = a; + a, + .... + a5y, then

(A)s>tanda;y; > by
(C) s <tanda,y;>b,y;

A fbi=1,2,...., 101 & fau b, > 1 8| 99 &IfST f& log, b, log, by, ...

(B)s>tanda,y <byy
(D) s <tanda;y <byy
. 10g, b, ,; HEHTR (common

difference) log 2 drefll TR Al (A.P.) d & | 911 <5 & a,, a,, ..... , 40y TR AN H 39 UHR & fd
a,=b,dMag =bg, AT t=b, +b,+.... +bg; @A s=a, +a,+ ... +ag, & 9

(A)s > t3iR a;q, > byy,;
(C) s < t3iR a,p;>byq,;

B

(oI o PR o TR bip;1 > G.P. CR=2
Ay, 85,83 ceuenen a;01 > A.P.

a; =b;...(1) ag; = bg; = b, . 2%

as; = a; + 50d = b, 250

(1-2°)

t=b, )

= b, (25! - 1) = 50d

s = 2123, + (50)d]

- %[Zbl + (6,2 -b,)]

51

2
7{2@ £ 2(2%b, - bl)}

s = %[Zbl +2b,(2% — 1)]

_ %[b1 £2%b] =

now =a, +100d

9101

=b, (251 - 1)
bgy = b;.21%°

=

b, 2% — blj

(B) s >t 3R a;0; < by,
(D) s < t3iR a;p, < byyy

13
The value of Z

(A) 3-3 (B) 2(3-+3)

® :0744-2209671, 08003899588 | url

k=1 sin[7T + (k=1)n l)ﬁjsin(7T +
4 6

..(2)
...(3)
K is equa lto
;)
(©) 243 -1) (D) 2(2++3)
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13 1
39. ; . [n (k—l)nj . [n knj F1 A
sin| —+-———=—1{sIN| —+ —
4 6 4 6
(A) 3-3 (B) 2(3-+/3) (C) 2(\3 -1) (D) 2(2 ++/3)
Sol. C

sin E+k—ﬁ— £+(k_1)7T
L3 4 6 |4 6
R

)y -
2 (n « 61)nj . (4*?)

k=lsin| — +

L3 T T T
2) cot| —+(k-1)=|-cot
; (4 ( )6j (4

4

|
+
ol
N—

2[1-2 2
1+ —
| 3
Hl1_¥3-1
J3+1
[3+1-3+1 2 J-1
2l —————— | — = -
Bl | =2X Ba1 X /o1 23D
2 x2cosx , .
40. The value ofj —dx is equal to
o 1+e
2

2 2
(A) -2 (B) 7 +2 (C) @ —e2 (D) 72 +e™/2
2 X2 cos X
40. | >~ dx w1 A 2
o 1+e
2
Tl',2 Tl',2
(A) -2 (B) 7 +2 (C) 2 —e/? (D) 72 + /2
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Sol.

41.

41.

Sol.

A
©/2 %2 cos X
(0= [, e o
fx) = IO xzcosx+J‘n/2 X2COSX
) = -n/2 1+ e* 0 1+e®
x = -t
dx = dt
0 t?cost /2 x% cos X
- d X2 Cosx
) L/z 1+e™t = J‘0 1+e*

n/2
f(x) = jo x2 cos x dx

n/2
[x?sinx]3/? - ZI x sinx
0

2 n n/2
T 2{[—xcosx]o/2+"‘ cosxdx}
4 0
2
T
— —-2[0+ 1
2 [ 1
LA
4

Area of the region {(x,y)eR?:y> .| x+3],5y < x+9 <15} is equal to

1 4 3 5
(A) g (B) 3 © 5 (D) 3
& (region) {(x,y)eR?:y>.|x+3|,5y<Xx+9 <15} & &3%hd (area) &

1 4 3 5
(A) g (B) 3 © 35 (D) 3
B

/

-3 1
Area = % -10-2 — |:%51:| - J. ﬂ—(X+3)dX - J. \/(X+3)
-4 -3
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1

-3
5 2 3/2 2 3/2
= - — ——X+3 —_X+3
10 - 3+ FE032] - SO
5 2 2
=10-5 - 3[0-[1]]- 5 [8] - 0]
_ 15 2 16
) 3 3
_45-4-32 _ 5
B 6 T2
45-36 _ 9 _ 3
6 6 2

42, Let P be the image of the point (3, 1, 7) with respect to the plane x -y + z = 3. Then the equation

of the plane passing through P and containing the straight line §= % =% is
(A)x+y-3z=0 (B)3x+z=0 (COx-4y+7z=0 (D)2x-y =0

42. M1 fF g (3, 1, 7) &1, 99da X -y + z = 3 & A& (with repect to), fafd= (image) Pz | @9 fag P

§ O Tl IR e §=X=Eaﬁwwﬁmﬁwwmwﬂmw%l

2 1
(A)x+y-3z=0 (B)3x+z=0 (CO)x-4y+72=0 (D)2x-y =0
Sol. C

x-3 y-1 z-7 -2(3-1+7-3)

1 -1 1 3
x-3 y-1 z-7

= = :—2 2 = - = = -

1 ) ) X x=3-4, y=1+5, z=7-4
(_11513)

X Yy z

-1 5 -0

1 21

x(5-6)-y(-1-3)+2z(-2-5)=0
-X+4y-7z=0
X-4y7z=0

43. Letf(x) = !im

n—o

zj [ nzj , for all x > 0. Then

(A) f[%) > (1) (B) f@j < f@) (C) f'(2)<0 (D) ffl((33)) = :((22))
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n”(x+n)(x+n ...(x+n) "
2 n
n

43. = e Wl x > 0 @ fog f(x) = lim ; >~ | Bl
n!(xz+n2)[x2+4j...[x2+:z)

1 1 2 3
(A) f[ijzf (1) (B) f(Eij(Ej (©) f'(2)=0 (B) f((3)
Sol. B,C
n" [x+n )
f(x) = nm

_ X ZIn{x+ n j—ZIn[LjZIn x2+i
) (r/n) n r*
; 1) 1
Af(x) = n[!ln(x+¥jdt—£lnt dt—ZIn(xz +t—2jdt}
1 1
£(x) % [£|n(xt+1)dt—£|n(x2t2 +1)dt]

X
1+z
In f(x) x 'n(—zjdz
-I 1+z
0 0<x<1

>
f'(x) (1+Xj
0= e = NLne <0 x>0
(D) %1 2 3

(9 f'(2)= f(2) In (gj <0

1+x
f'(x) = f(x) In [1+X2J <0
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44.

44.

Sol.

45,

45,

Sol.

Let a,beR and f: R — R be defined by f(x)= acos(|x3 —x|)+b|x|sin(|x3 +X|) . Then fis

(A) differentiableat x =0ifa=0and b =1

(B) differentiableat x =1ifa=1andb =0

(C) NOT differentiableat x =0ifa=1and b=0
(D) NOT differentiableatx =1anda=1andb=1

94 fb a, b e RAR F: R > R, f(x):acos(|x3—x|)+b|x|sin(|x3+x|) d g & | e f
(A) x = 0 W [@FHe-T (differentiable) e afia =03R b =1
(B)x=1WR3dera-g IR a=1IRb=0

(C)Xx =0 R AaHA-I A8l e Ifda=13R b =10

(D) x = 1 W 3AHa-I F8l e Ifda=13IR b =1

A,B

f(x) = a cos (|x|(|x2 - 1])) + b|x]| sin|x| |x2 + 1]
a=0 b=1 f(x)=|x]| sin|x] [x2 + 1]
a=1 b=0 f(x)=acos(|x] (|x2+ 1])

Let f: R— (0,)and g : R — R be twice differentiable function such that f" and g" are continuous

| a0
functions on R. Suppose f'(2) = g(2) =0, f"(2)=0 and g'(2)=0. If JD}W = 1, then

(A) f has a local minimum at x = 2

(B) f has a local maximum at x = 2

(C) f(2) > f(2)

(D) f(x) - f"(x) = 0 for at least one x ¢ R

A1 f: R— (0,2) 3R g : R—> R U a1 aR Fadbera (twice differentiable) %o & fb R R " 3R g" e

. f
(continuous) et ¥ | AN IS f f'(2) = g(2) = 0, f"(2) =0 3R g'(2) » 0 & Al Umfgigg(:x) =1

g, 9

(A) x = 2 ®R f &1 W= =9 (local minimum) 8
(B) x = 2 R f &1 I Izaad (local maximum) &
(C) f*(2) > f(2)

(D) PH A H9 Tb X € R oW f(x) - f"(x) = 0 &
A,D

f:R—>(0,0);g:R->R

f'2) =g(2)=0; f"(2)=0g'(x) =0

o 0000 _
2 F(x)9'(X)

09’00 +F()g0x) _
=2 () 9’09+ F(x)g"(x)

1

M9 _y )1
HOFO R
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46.

46.

Sol.

1 1
let f:[—E,Z} —->R and 9: [—5,2} — R be functions defined by f(x) = [x2 - 3] and g(x) = |x| f(x)

+ |4x - 7] f(x), where [y] denotes the greatest integer less than or equal toy for y e R. Then

1
(A) fis discontinuous exactly at three points in [—5,2}

1
(B) fis discontinuous exactly at four points in [—5,2}

g

1
(D) g is NOT differentiable exactly at five points in (—EIZJ

N

(C) g is NOT differentiable exactly at four points in [—

74T f6 B f:[—%,Z} - R 3R g:[—%,Z} — R, f(x) = [x2 - 3] 3R g(x) = |x] f(x) + |4x = 7] f(x)

H R €, STl y eR & folU y | &9 A1 y & RO & Head QU (greatest integer less than or equal
to y) @1 [y] SarT S9fan ™7 | 9

1
(A) [—5,2} H f3I® 99 (exactly three) fd=gali W s=Fda (discontinuous) @

N~

(B) [— ,2} H f &b @R (exactly four) f[d=gall W I¥Td @

,2j H g 3% 9R (exactly four) fdgali W @daga (differentiable) 8l &

N

© |-

1 .
(D) [_E’ZJ H g d1e Ui (exactly five) fawgaii W saderig (differentiable) &l &
B,C
1 1
f: {‘512} —->R; g: {‘512} - R

f(x) = [x2 - 3] : g(x) = |x]| f(x) + |4x - 7] f(x)
g(x) = Ix| ([x2] = 3) + [4x - 7| ([x?] - 3)

~x(=3) - (4x - 7)(-3) ; —%sx <0 14

-3x +3(4x-7) ;7 0<x«<1 J
X(=2)+14x-71(-2) ; 1<x<2

[15x +7
9x
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47.

47.

Sol.

2 2 ZeC'; teR,t#0} . i
Let a, b € R and a% + b% # 0. Suppose S = "a1ibt’ ’ ; Wherei = /1.

If z=x+iyandz e S, then (X, y) lies on

1 1
(A) the circle with radius %a and centre [EI OJ fora>0,b=0

1 1
(B) the circle with radius ~>a and centre [_Z_a' OJ fora<0,b=0

(C) the x-axisfora=0,b =0
(D) the y-axisfora=0,b=0

.1 .
AT fd a,be RN a2+ b2 02| AF MRTfF S = {ZGC'a+ibt’t€R’t¢0}’ml= J-1 slaf

z=Xx+iy3RzeSgE d@(x,Y)

1
(A)waﬁw%m—cﬁﬁvmziasﬁ?%aﬁﬁ(groj%ma>o,b¢0

1
(B)waaw%ﬁwaﬁﬁw—%asﬁ?%aﬁﬁ[—Z—aroj%ma<o,b¢0

(C)xImwReIda=0,b=0
(D)ym@wRegga=0,b=0

A,C,D
s:{Zec:z: ,:teR:t;&O}
a + bti
Z=X+iy
X +iy = a-bti = a
a+b2 a’? + b%t?
y=——bt
a’? + b%t?

X? +y? = >
(@ +bt?)
x24y? =X
4 a
1 1
= — = =, |——
E 2a =0 4°

1 1
= |=,0
2a [Za j
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48.

48.

Sol.

Let P be the point on the parabola y2 = 4x which is at the shortest distance from the centre S of
the circle x2 + y2 - 4x — 16y + 64 = 0. Let Q be the point on the circle dividing the lie segment
SP internally. Then

(A)SP = 25
(B)SQ:QP = (5+1):2
(C) the x-intercept of the normal to the parabola at P is 6

1
(D) the slope of the tangnet to the circle at Q is >

AT b WRaery y2 = 4x W P Ush U1 fdg 8 Ol 91 x2 + y2 - 4x - 16y + 64 = 0 & =< fd5 S 4 YAdH
W | AHA 6 a0 W g Q Ua B fb 98 Yards SP & aidRe fawiford #var 8| da

(A) SP = 2.5
(B)SQ:QP = (5+1):2
(C) Waera & fdg P W iffie™ (normal) &1 x-3id:@vs 6 2

(D)aﬁaﬁﬁﬁwaﬁ%@Taﬂm(slope)%%

A,C,D
y? = 4x

dy _ 4 2
let P(x,, y,) then ax "2y Ty,

Y1 Y1 -8 y2=4X S)(2, 8)
= m,\,ratP=—7=Xz_2

P
Y 8_y1

y: — 8y, =64 -8y,
y, =4 = X, =4
= P4, 4)

now SP = [(4-2) +(4-8)

= J4+16=20=205 = (A)Y
& SQ:QP=2: (2/5-2)
1:(5-1)
(f5+1) : (4) = (B) x

equation of Normal
y-4=-2(x-4)
y +2x =12
= X, =6 = (C)

1
Now tangent at Q will be 1" to the common normal y + 2x = 12 is slope of tangent will be = >

= (D)
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49,

49,

Sol.

50.

50.

Let a, A, u € R. Consider the system of linear equations

ax + 2y = A
3Xx -2y = u
Which of the following statement(s) is(are) correct ?
(A) If o = - 3, then the system has infinitely many solutions for all values of A and
(B) If o= - 3, then the system has a unique solution for all values of A and nu
(C) If A + u =0, then the system has infinitely many solutions fora = - 3
(D) If A + p= 0, then the system has no solutions for o = - 3
A fF o, A, p e RE| 39 XRad e~ & e (system of linear equations) W fd@R @ifsre
ax + 2y = A
3Xx -2y = u

freaferRad & | dIFvT dUF &) =7

(A)IfQ o= - 3, d@ LR ud I 991 & fore ™ & 3F=a (infinitely many) & &
(B)afX o=~ 3, d9 A R ud O 91 & forw e &1 ifgda (unique) &
()R A+pu=0ddo=-3% fou e & a¥< & B

(D)IR A+ p=0, T a=-3 g Fer &1 $1E & 781 B

B,C D
a,huneR

ax + 2y = A
3X-2y=yp
(A) o = -3
-3Xx+ 2y =\
3X -2y =

if L=—-u o« solution = (C)
If X # —u no solution = (D)

(B) a=-3
ax + 2y = A
3Xx -2y =

non parallel lines hence unique solution VA& pu

2 2 ~ ~ 1~ =2 ~
Let G=u,i+u,j+uk be a unit vector in R® and W :E(I +J+2K) . Given that there exists a
vector y in R3 such that |C|x\7| = 1and Ww-((xV)=1. Which of the following statement(s)
is(are) correct ?

(A) There is exactly one choice for such y

(B) There are infinitely many choices for such y
(C) If ( lies in the xy-plane then |u,| = |u,|
(D) If § lies in the xz-plane then 2|u,| = |us]

A9 6 R3H (=u,i+u,j+uk TP AFS AR (unit vector) § iR v"v:is(hhzﬁ) g feagen g f&

R3# afew y o1 siRG@ s oaR & & [Ux V| = 18R W-(Ox V) =1 3| Frafafed # & @ o @ 87
(A) ST UBR & y @ forv S Ua (exactly one) ou= wd B

(B) 9 UBR & y & forg 9=a (infinitely many) @u9 va

(C) afX (§, xy-T9ad W & T9 |uy| = |u,| B

(D) AfX {§, xz-F9aa W 8 @@ 2|uy| = |us] B
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Sol.

51.

51.

Sol.

B,C
O =ui+u,j+uk

~ 1 - o n
w=—"~=(i+j+2k)
6

%
[G+VI=1 w-(G+v)=1

[W| 1G]]V]|sinQ cosQ =1

cosQ=1

-~ Q=00

= W is L to plane containg § and v
b W is Lto {y as well as v

Paragraph for Question Nos. 51 to 52
Football teams T, and T, have to play two games against each other. It is assumed that the
outcomes of the two games are independent. The probabilities of T, winning, drawing and losing

11 1
a game against T, are 3% and 3 respectively. Each team gets 3 points for a win, 1 point for a
drawn and 0 point for a loss in a game. Let X and Y denote the total points secored by teams T,
and T,, respectively, after two games.

Jrg=< Question Nos. 51 to 52
gedid gal T, 3R T, @1 U ¥R & [d%g a1 Wd (games) Wl & | I8 7 foran 11 & & 91 Well & gRom

T R W PR T B | qel T, B el T, D g U @ i i, IR 29 3R 8 6 F1fie B %é

sﬁ?%%|u?&aﬁaavﬁﬁﬁu—\f3sizﬁ,amﬁw1@%@?%@0@%@6%@1%%%@@@%%

A T, 3R & T, ® NI Afid §a i HA: X MR Y |

P(X>Y)is

1 5 1 7
(A) 2 (B) 13 ©) 5 (D) 5
P(X >Y) &1 9F 8

1 5 1 7
(A) 2 (B) 13 ©) 5 (D) 5
B

1 1 1

P(le) = E/ P(Tm) = g ’ P(Tn_) = §
3 1 0

P(W, WD) =

N~

1 1
x| =+ =
%)
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52.

52.

Sol.

53.

53.

1 (6+2
= =X
555

_8

24

W

X

P(Dand W) =

|~
N| =

12

+i:i+i:i: B

1
= Px>Y) =3 " 212

P(X =Y) is

11
(A) 3¢ (B)
P(X=Y) &1 91 8

(A) = (8)

C
X=Yy

for T,
P(W,L) +P (L, W)+ P(D, D)

- (23l (33 (o)

1 1.1 _13
6 36 3 36 36

© 3 (D)

W
N |+~

© 3 (D)

W
N |+~

Paragraph for Question Nos. 53 to 54

2 2
Let F,(x;, 0) and F,(x,, 0), for x; < 0 and x, > 0, be the foci of the ellipse % + % =1. Suppose
a parabola having vertex at the origin and focus at F, intersects the ellipse at point M in the first
quadrant and at point N in the fourth quadrant.

g Question Nos. 53 to 54

2 2
71 5 Fy(x,, 0) 3R Fy(x,, 0) (R x, < 0, x, > 0) &ifas (ellipse) % + % 1 o e (Foci) ¥ |

A1 fb U WRaerd (parabola) forat 2y (vertex) qafdw (origin) W 3R 71 (focus) F, W 8, STdd< &I
gom Fgelie (first quadrant) § M wR 3R =gel agaie (fourth quadrant) # N W yfa=sfed &war 2|
The orthocentre of the triangle F,MN is

9 2 9 2
(A) [—510) (8) [groj (©) [ﬁroj (D) (gr@)
3 F,MN &1 digs= (orthocentre) &

9 2 9 2
(A) [—510) (8) [groj (©) [ﬁroj (D) (gr@)
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Sol.

A

y2=8_2
9
e—l
-3
y? = 4x
2
X 4x
Tt =1
8x2 + 36x = 72
2x2 4+ 9x = 18

2x2 +9x-18=0

2x -3)(x+6)=0

V6 _-2/6
Mey = _3 >
2

5 (3
y-J6 =37 2
Puty =0

15

—12—5x—7
15

5X—7—12—
X—_i
- 10
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54. If the tangents to the ellipse at M and N meet at R and the normal to the parabola at M meets the
x-axis at Q, then the ratio of area of the triangle MQR to area of the quadrilateral MF,NF, is
(A)3:4 (B)4:5 (C)5:8 (D)2:3

54, i ddad & a3 M iRk N @il 718 R ¥REm (tangents) R R fAedl 8 iR wRaed & fag M | s1fdeld
X-3eT B Q W fAerar &8, a9 Bysi MQR & &= 3R agys (quadrilateral) MF,NF, & &/=thel &1 3urd

(ratio) ®
(A)3:4 (B)4:5 (C)5:8 (D)2:3
Sol. C
Eg" to normal
y? = 4x
dy
2de—4
dy _ 4 _ 2
dx 246 ~ 6
Eg" to normal
-6
y—f=7f(x—3/2)
y=0
6
—@=—§(x—3/2)
2+%=x
i
)
7
o-(39)
1 7) 1 5 56
= — 6__ = — e —
AMOR > X 6( > 2\/gxz 7

AMF,NF, = %{@(;j— 2@%}

=226 =2

AMOR %
AMEMF, = 55 = /8
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