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 following graph best represents the time variation of relative position of the
second stone with respect to the first 7
(assume stones do not rebound after hitting the ground and neglect air resistance, take g = 10 m/s?)
(The figures are schematic and not drawn to scale.)
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Sol.

1
240 = ‘IUt—E x 10t

5t2— 10t —240=0

t-2t—48 = 0

-8t +6t—48=0

t=8-6

The first particle will strike ground at 8 seconds
upto 8 second, relative velocity is 30m/s and relative acceleration is zero. After 8 second magnitude of relative
velocity will increase upto 12 seconds when second particle strikes the ground.
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The period of oscillation of asimple pendulumis T = 2r V§ . Measuredvalue of L is 20.0 cm known to 1 mm

accuracy and time for 100 oscillations of the pendulum is found to be 90s using a wrist watch of 1s resolution.
The accuracy inthe determinaticn of gis:

L
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Sol

A
_, 2Y.400% - %x1ﬂﬂ+gx‘100

g
29, 100% - [ﬂ 1oo+2(i] 100= 2.72%
g 20 .90 ;

s0 nearest option is 3%

31q: WHA ey 3% & |

Given inthe figure are two blocks A and B of weight 20 N and 100 N, respectively. These are being pressed
against awall by a force F as shown. If the coefficient of friction between the blocks is 0.1 and between block
B and the wall is 0.15, the frictional force applied by the wall on block B is
75T oRE # |1 wiid (TeW) AT B i M # f59 v e 20 N aer 100N 2 | 3=, v ad F gy ot

AR R IR 1 78T £ | 3 edv qons @ 7, ATt B d90.1 9o BaR SRR @ 19 0158 A1, S9R

ERT @it B UT & del B :
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(1) 100N (2) 80N (3) 120N
(3)
Af, 41,

F N
—_— Af——

| |

1 bl

20N 100N

Assuming both the blocks are stationary
s WAy & S =ifte Rew 2

N=F

f,= 20N

f,=100+20="120N

(4) 150N
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4, A particle of mass m moving inthe x direction with speed 2v is hit by another particle of mass 2m moving inthe
y direction with speed v. If the collision is perfectly inelastic, the percentage loss in the energy during the

collision is close to
x-fean # 2v 919 @ T Y MTAAA D UH HUI N, y - e H v IV e g3 2m THHA B TH B, THUAAT

21 3¢ 98 H9e (SaR) oI U € 1, S9N & QIR Holl & &7 (310) 290

(1) 44% (2) 50% (3) 56% (4) 2%
Ans. (3)
Sol.  Just before collision Just after collision
2y
3
(:}—»2\/ v
3
v
; 2
1 1 T | 2V
Energy loss %ol M AE= — m (2V)2+ — (2m) V- = (Bm)2 | =~
2 2 2 <,
AmV?  5mv?
= amvi- 00 = MM - 55 569
3 3
5. Distance of the centre of mass of a solid uniform cone from its vertex is z,. If the radius of its base is Rand its

height is h then z, is equal to
e yHaa™ S v & SREIA B B 39D 1Y F g8 2,2 1A 3 & anem Y w1 R am ug A SR
hEl @ z, %1 7 Frenfea A4 @ f5as e g 2

h? 3h 5h 3h?
1) — 2 — 8 i
s B @) 3 @ 5
Ans. (2)
. " ) , . h . 3h
Sol COM of uniform solid cone of height his at height i from base, therefore from vertex its T

ST T WA ST i, T A B S S o A | A @ S e e A
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Ans.
Sol.

Form a solid sphere of mass M and radius R a cube of maximum possible volume is cut. Moment of inertia of
cube about an axis passing through its centre and perpendicular to one of its faces is

foreft 31 et @1 T M 991 59a Bea1 RE | 599 @ Sidad 9wE AT @1 9% 994 (99) FE foran s
® 1 59 797 o1 STsw gy fhaen 2w gt 5wt quiv ot sud o A Fiew o | an 39 5 e Baw
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M (RY
Mass of cube ©H @1 §&HA = 4 x‘—,_
ZaRY W3
3
A

aM 8R® oM

T 4aR3 3\,6 B \’{grt
7

Moment of inertia of cube about givenaxisis 8
& S o B ol = @ STsw STt
_ ma’ ,/ !

6

2M 4R* 1 4AMR? B
V3 3 6 93

From a solid sphere of mass M and radius R, & spherical portion of radius R/2 is removed , as showninthe
figure. Taking gravitational potential V = O at r = o, the potential at the centre of the cavity thus formed is :
(G = gravitational constant)

TEH 39 T 1 S M gen B R | 599 R/2 5w 1 ue el 91, o § g9 T R Hie foaan
T R | 1= oo () R THAE g @& 719 V& 3= (V = 0) A19T 3T 39 UBR a9 Hre? () & o= |,
TEdE A9 @ 7H B (G = e Rerid £ 1)
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Ans. (2)
Sol.  Potential at point P due to complete solid sphere

Fol 19 Md & RO a5 P fag

52

" Y
GM 2 (R
- “ 3R = —
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_ oM (1192 _11GM
I S U A -

Potential at point P due to cavity part

et & v g Pow fawg
M
_ F%g GM
2R BR
2

So potential due to remaining part at point P
3T 9 HR B BRI g P ow fAve

—11GM |—3GM\
BR J

-11GM +3GM _ —GM
8R R
8. A pendulum made of a uniform wire of cross sectional area A has time period T. When an additional mass M
is added fo its bob, the time period changes to T, . If the Young's modulus of the material of the wire is'Y then

1
v is equal to ; {g= gravitational acceleration)

et 7o THF AR F1 SIRAGIE 1 TR AR | TOW I8 T UG dAE @ JATH T8 | 59 dAed @ Maw
@ v afifaa M gegm1+ Sis 391 @ aas &1 smadere afaffa Sie T, 81 o 2 | 9k 51 a7 @ yaref & 9w

oTE Y B A % 1 HE BT (g = YHET @)
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Sol.

Sol.

£+ AL Ma#
Te=2ny g A=

9 AY

Consider a spherical shell of radius R at temperature T. The black body radiation inside it can be considered

o ) U 17U
as an ideal gas of photons with internal energy per unit volume u= v o T* and pressure P = 5[ VJ‘ If the
.

shell now undergoes an adiabatic expansionthe relationbetween T and R is
T M S (D) T Bear RE &R g9@ am T € 599 4R e RiE=on o1 wei & ve vl et

17U
g |71 o 9w & g ulty gard argas saraite el u= %WT4mnmP—§\V]'§|uf%§ﬁaﬁ¥1ﬁ
HRATH FEN B 1 T a1 R B A {Erwe 26

1
(M Tee (2) Toce™ @) T @T« o5

3

VT? = const fRaars

4 .

EnRS T = const frradares

T R = const fHaams Www.examrace.com
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10.

Sol.

1.

Sol.

A solid body of constant heat capacity 1 J/°C is being heated by keeping it in contact with reservoirs in two ways:
(i) Sequentially keeping in contact with 2 reservoirs such that each reserv oir supplies same amount of heat.
(i) sequentially keeping in contact with 8 reservoirs such that each reserv oir supplies same amount of heat.

In both the cases body is brought from initial temperature 100°C to final temperature 200°C. Entropy changes
of the body in the two cases respectively is

e 21 fUs (awq) &1 Rux w1 ekl 1 J/°C 8 | SED) SHD| (HWHT HUSRI) D T+ H vEar 99 €1 yor 9
T fHar o |

(i) o gfie w0 @ 2 Ul & TR W S Y IEER [ 9@ Sue AW WA § en a1 §

(i) g e WU ¥ 8 SR & FD A 59 YOR DR [ TS HHD GHIT A3 § HH QA 5 |

a1 Raftat | s & w=fares @ 100°C qen 31f~a8 am 200°C 8 | 91 g9 <1 RafeaT A fvs af g2 | oRadA
EIT, s

(1) £n 2, 4¢n2 (2)én2, 2 (3)¢n2 2n2 (4)24n2,8¢n2

(2

Since entropy is a state function, therefore change in entropy in both the processes should be same. There-
fore correct optionis(2)

i Tt s/@%en e 8 oG g1 uihanel # Vgl § akad| 9HA g1 wnfEg |

o T fiww (2) §

Consider an ideal gas confinedin anisolated closed chamber. As the gas undegoes an adiabatic expansion,
the average time of callision between molecules increasesas V7, where V isthe volume of the gas. The value

- [Y_Eéq
of gis : B

T e I el g [@ga), fagee fRefha) va A difta @E R | 39 i # wede TR 29 R, S0 S
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E
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12.

Ans.
Sol.

13

Ans.

Sol.

For a simple pendulum, a graph is plotted between its kinetic energy (KE) and potential energy (FE) against
its displacement d. Which one of the following represents these correctly ?
(graphs are schematic and not drawn to scale)

o avw dios o fay, Sus fwere d g s fes o & 9 siv e d o 9 fufes o= &m0
% @ T E | Freifea § R @ A (3Tl §E € 7 (81 UT6 dae ARl R © AR Whe & ITER T8 E )

E E
» L
i KE PE
9 >J @ /
; ,PE KE
- - > d = > d
E
o

KE

(2)
K.E. is maximum at mean position, whereas P.E. is minimum.
At extreme position, K.E. is minimum and P.E. is maximum.

weg Rufy w afts Tt offwas 3190, safs Rufvs st e 219
e Rafy wr wfas ool gamm f, wafs Rafes ot oftieman i+

Atrainis moving on a straight track with speed 20 ms™. It is blowing its whistle at the frequency of 1000 Hz.
The percentage change in the frequency heard by a person standing near the track asthe train passes him is
(speed of sound = 320 ms ") close to :

TF 29 (RATSh) Hel veRal = 20 ms ' T § iy = < B | g9 @1 1 safy @ smafy 1000 Hz # | 3fy
eafy @Y arg # ara 320 ms '8 @), weRE @ o uS @fa & uw ¥ 9 @ gea w, 59 i g g
WA &1 eafx @ angfxr | wicwa ulRad= s | e

(1)6% (2)12% (3)18% (4) 24%
(2)
i %

£ Y o I 1000Lﬂj

before crossing ox oeE TS B VS 320 s 20

e

P s Tyl L 1000( = ]

dtar crossing um @ @ W Cc+ VS b, % 320+20

Zovg

Af =1, .Cz B Vg

Af 2+x320%20

—x100% = = =100 =1254% ~12%

f 300340 www.examrace.com



14.

Sol.

15.

A long cylindrical shell carries positive surface charge o inthe upper half and negative surface charge —o inthe
lower half. The electric field lines around the cylinder will look like figure givenin:
(figures are schematic and not drawn to scale)

o @/ A@TER DI B FUN AT N gArHS Y@ A o a e wr A mones U@ ae —6 ¥ | 39 d@H
(Fafers%) & @RI ok fagE ez, I8 98 T ARGl 9 9 59 aRE & 9911 8 ?
(AR SN Fae IR IR & R Tha @ JATIAR 781 & [)

{1
(2)and (3) is not possible since field lines should originate from positive and terminate to negative charge.
(4) is not possible since field lines must be smooth.

1) satisfies all required condition.

(
(2) @ (3) 9% 1 B Tifh &9 3@ geTe ¥ S BIF AiRT U9 FUeE S o §H B AR |,
(4) g 81 € q91fe &= 3@ devr 981 514 wfed |

(1) @t amgea® al # GO a7 |

A uniformly charged solid sphere of radius R has potential vV (measured with respect to «) onits surface. For

this sphere the equipotential surfaces with potentials %%% and % heve radiusR, R, R,andR,
respectively. Then

(R,=0andR,> (R,—-R)) (2)R, = 0and (R,—-R)) > (R,—R))

B)R,=0andR, < (R,—-R,) (2R <R,

R Broar & el wo 99 smef¥m o9 911 @ go w1 fiwe VR (» & wme 9 | 5w ma & el
3V, 5V, 3V, YV, ! . .

TD’TD’TD qe TD favel e wafawdt =i & Brogrd, e R, R, R, @R, 2 a1
(MR,=0TaR, > (R,—R,) (R, = 0TM(R,-R ) >(R,—R,)
@B)R,=0TaR, < (R,—-R) (4 2R <R,

(3,4)
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Sol.

16.

a
A

»

L

KQ ’
V{r R _ﬁ_ (BR*=r%) \
V,

3 KQ SVG v
Vcsm%g 2 R - 2 \
5V,  kQ S \
IV 2 2 4
= =——1(3R" -R
VatR, (R,mR V) 2 R ( 2) v, \
2 R ' I >
3] R = B
= —23——2 = L= T =0 Rz-R_ =_4£ = r
5 > = PR R, = R R R, =4R
Y _KQ 4
VatR, (R,=® V)= 4 Rs :>R3=§R
Vy  KQ
VatR,(R,m® V)= ? R_‘t" = R,=4R
8R
R—R,=4R- R = 3 >R,

Inthe given circuit, charge Q, onthe 2pF capacitor changes as Cis varied from 1uF to 3uF. Q as a function
of 'C'is given properly by - (figures are drawn schematically and are not to scale)

A ™ uRuy #, C& 7 & 1uF & 3pF uRafia 819 @ 2uF GaRs w smw Q, A uRad+ s § | 'C @ wad
B ®Y H Q, DI DAY IS el TN 8 7 (T Das FaTA] IR & IR ®el D FJAR 721 8 |)

M

4 Charge Charge
| /_:
Q) . Q, I
(1) i @ | i !
1uF  3pF E " uF  3pF .
ACharge Charge
I I
(3) : 1 (4) I H
. 1 >»C 1 : >
1uF  3pF J iuF  3uF www.examrace.com
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Sol. ’_I 1uF
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17.

Sol.

18.

Sol.

When 5V potential difference is applied across a wire of length 0.1 m, the drift speed of electrons is
2.5x 10 ms. If the electron density in the wire is 8 x 10% m2, the resistivity of the material is close tc :

0.1 m =3 f5e ar @ faRl @ 9 5V iR amifte o @ geiEEl ) oTEE T 25 % 10 ms B B | 3fE

9 OR ¥ geigg °99ed 8 x 10° m 81 @1, 39 @ ugred &) wiadtema 26, @
(1) 1.6 x 10 Om (2)1.6 x 107 Qm (3)1.6 x 10 om (4)1.6 x 10° Om
(4)

— =01m-—>

* V=23v =

v,=25x10" mfs
n=_8 x 10%/m?°

I=neAvd
ﬁ=ne;~’-\\.fd
pt
P~ nevyt = 8x10%16x1071°«25:107% 0.1
=16x10"0Gm
—
100 TV
30 Q 30

In the circuit shown, the current inthe 1Q resistor is -

Teiid 1¥ uRuy # 1Qufadias @ warfza e =519

(1) 1.3A fromPte Q 1.3A, PH Q&I 31X
(2) 0A 0 &) A
(3)0.13A, fromQto P 013A Q¥ P&
(4)0.13 A, from Pto Q 0.13A,PH Q&1
3)
10 9V
A Ql At WWW.examrace.com




19.

Sol.

x—6_l_x—0+ Xx+9 _
3 1 5 °

i= -
Sl B

fromQto P
Q¥ P ®

Two coaxial solenoids of different radii carry current I in the same direction. Let l_f; be the magnetic force

on the inner solenoid due to the outer one and E be the magnetic force on the outer solenoid due to the

inner one. Then:

=1 waeft oR=fawel 3, vds € Lo v # fEwn ¥ gaifea ©) w5 § | fe, amd oftmfaw & sro, Sodh
aRAfas ™ g aa F, qen i) iRAfas @ R, aed Rafam = A @ F, g
(MK =FK=0

(2) Fy is radially inwards and F, is radially outwards

F e @t ez a oifta (Bysa) R ok |y amz sl s g aiflm 3

(3) I?{ is radially inwards and IEE =0

F Ao airgsfigeaen f, =08

4 I?{ is radially cutwards and l_:; =0

Fase # R aw@a e qa F, =02 |

(1)

F,=F, =0

Because net resultant will be zero. and equal because of action and reaction pair

gRen#t ge = B U@ w9 B8R i fEar ufdiear g 8 |
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Ans.

Sol.

Two long current carrying thinwires, both with current I, are held by insulating threads of length Land are in
equilibrium as shown inthe figure, with threads making an angle 'e' with the vertical. If wires have mass i per
unit length then the value of L is : {g = gravitational acceleration)

T U @9 AR H UR¥S ¥ [ aR1 warfRe S @ R | 5 L a=E 3 fAgeeh gvi @ dewa R | g9 g
TF $ gRT SR R | 9 o g9 &1 Rufd 4, ¥ g1 a7 9rrgwen | wed 2 | 3fT 1 arl 9 oY o
THRE TEAM AR T g THET TR0 8 1, 1H AW 89

: { migl aal
sing ——=— : nAg
“ {“0 cosB Fasing 1, COS8

=]

: Ho [2 ¢
¢ : 27(2Lsind)

2z

: Uol
g= —— fooso
MESING = 523 sind)
} agmnl

2sinG vg&@ =1,

(3)2

gl

Ly

tano

(4) m‘-tane
Ly
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21,

Ans.
Sol,

A rectangular loop of sides 10 cm and 5 cm carrying a current I of 12 Alis placed in different crientations as
shown in the figures below :

If there is a uniform magnetic field of 0.3 T in the positive z direction, in which oriertations the loop would be in
(i) stable equilibrium and (ii} unstable equilibrium ?

(1) (a) and (b), respectively (2) (a) and (c), respectively

(3) (b) and (d), respectively (4) (b) and (c), respectively

10 cm T 5 cm YTl @ T FHAHR od (RN D TH R enw, 1= 12 A, varfRa 8 7 } | 59 o B oM
A Tuid W sguR A= s Raftal) 3o m@ e |

o
o
®—

[h

afg qg10.3 T dad &1 $1E THHAH JHHE &, 89596 2 & 3 fdemE & ), 39 N 59 afyfld=m 4, 98
IIeT (qT) (i) T FgAT 9o (i) oRurh WaeT |, g ?

(1) wHE: (a) Tt (b) A (2) wHeEr: (a) ol (c) |
(3) HE: (b) T (d) H (4) THHI: (b) T (c) |
3

Forstable equiliorium angle should be zerc and for unstable equilibrium angle between g and g should be
.

T W EwRn & 1\ 90 g & T FI0 YR BE ey, 997 SRl §raeT & g ) 9o g % W I
BT TR |
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Ans.

Sol.

An inductor (L = 0.03H) and a resistor (R = 0.15 k) are coennected in series to a battery of 15V EMF in a
circuit shown below. The key K| has been kept closed fora long time. Then att =0, K| is opened and key K,
is closed simultaneously. At t= 1ms, the current in the circuit will be : (e* = 150)

ey M ulRuy #, 0% W@ (L = 0.03H) aen uss uferkies (R= 015 ko) féstdt 15v Rz ans g« (Suaow) o
92q W S & | FOT K, F 98T FHI T 95 I 71 2 | FHG U G =0 R, K, F1 @i X |qig € 99,
K, @1 3% fomar simar 8| 999 t= 1ms ™, IR 7 fga o 290 (e° = 150)

0.03 H 0.15 kQ

Wiy
/Kn
—
15V K
(1)100 mA (2) 67 mA (3)6.7 mA (4) 0.67 mA
(4)
E
Currentatt=0 I, = =
R
= . =
t=0wearr I = R

tR

Fordecay circuit I=1,

oftwer ¥ e g @ R 1=1, T
I=—e't = I=0.67 mA

Ared LED emits light at 0.1 watt uniformly around it. The amplitude of the electric field of the light at a distance
of 1 m from the diode is .

(1)1.73 Vim (2)2.45 Vim (3)5.48 \Vi/m (4)7.75 Vim
T AT I 1 TA {31 (WHTRT Feer S1A18) 0.1 I8 WR, THTAM UHIE Ieafod axal 3 | SIS 9 1 m @,
59 THTE @ fAgd &5 &1 SaH B

(1)1.73 Vim (2)2.45 Vim (3)5.48 \Viim (4)7.75 Vim

(2
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Sol. Intensity dmai=

4qr?
1 2
= —icq BEgnC
I 5 €0 5o
P 1 2
——=—e5 E§=C
So 411:['2 9 0 =0
gz__ 2P 2x0.1x9x10°
% =

C4near®C T 1308

E,= J6= 245V/m

24. Monochromatic light is incident on a glass prism of angle A If the refractive index of the material of the prism
is u, aray, incident at an angle 8, onthe face AB would get transmitted through the face AC of the prism proviced:
Bia & e fOon o w1 AR | 39 w® veadft gwrer srofe Brar | af B @ ugref @ sordsie o g o,
fUsH & AB Ba® W, § SV Ui umren 1 v, sy & wow ACH e B 3fe;

N —
. e -1
(1) 6> sin’ {usm[A —sin 1(;}]} (2) 8 < sin” LLSWLA—SW L;]”

(3) 0 > cos™ {“‘S"{A el [%m (4) 6 < cos™ {“Sin{A e &m

Ans. (1)

For transmission TR & 18 r <,

A—r, <l
sin(A=r)<sini.
www.examrace.com
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Ans.

Sol.

i
o' & Sir‘l_1 1J
’- B

£

1
.
r,>A—sin [}J

i 1)
sinr, > sin {A—sm LE J}

£

_ sing
sinr,= ——
M

¢ I %
=g = sin! A —sin“‘(1 J
-u" L \M/

8 > sin- {usin{A—sin'{&m

On a hot summer night, the refractive index of air is smallest near the ground and increases with height from
the ground. When alight beam is directed horizontally, the Huygens' principle leads us to conclude that as it
travels, the light beam :

(1) becomes narrower (2) goes horizontally without any deflection

(3) bends downwards (4) bencls upwards

e #g ot 7 fy A, o @ Foe, a1y @ svadae gTan Biar 3 o) 4 a9 A SU1E B @ agar
81 afg, #id gme-famv go afvs R & o w1 81 ), s & fygra | g8 oRons ora gan 8

&, T@d g v@re- famo g

(1) S (Goito) = wmm | (2) faer Rl gv afts Ren A =1 w®@m
(3) e & AR T TR (4) TR 1 AR FYF TR
(4)

——— 1

—te——— 2
wavefrom

Ray 2 will travel fasterthan 1,  fa=or 2, fawor 1 @ gaa1 | a5l @ 9 o9 |
0 beam will bend upward a1 fovvl g9 SR @ Ov% g3 SE |
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Sol.

Sol.

Assuming human pupil to have a radius of 0.25 cm and a comfortable viewing distance of 25 cm, the minimum
separation between two objectsthat human eye can resolve at 500 nm wavelength is :

(1)1 um (2) 30 pm (3) 100 um (4) 300 um

afy m7a == o gasl & fsar 0.25cm, o) T Yfen s=s wm a1 g8 25 cm B A1, 500 nm gl &
HTY F, T aWA & 99 Gl FFa9 58 9% 794 A7 39 [ @ 7 AYea ) "o ?

(1)1 um (2) 30 pm (3) 100 um (4) 300 um

2)

Ratina

ﬂ_,_
T [ T

—
25 cm

Resolving angle of necked eye is given by :

e o & it @ forv fadg= @

A
8=1.22—
D

y  1.22x500x107°
25x107%  0.25%x2x107?
y=30x10°"m=30um

As anelectron makes a transition from an excited state to the ground state of a hydrogen - like atom/ion :
(1) its kinetic energy increases but potential energy and total energy decrease

(2) kinetic energy, potential energy andtotal energy decrease

(3) kinetic energy decreases, potential energy increases but total energy remains same

(4) kinetic energy and total energy decrease but potential energy increases

T B AT, TISFITH o WRATY/IAFT B ST 3@e § YATH Foll gl & FHHvl TR § 91 SHDn
(1) 7ferst wott # gfey aen Ruftm o=t aen o ot # &N 2 7

(2) wfost o, Rafas o= gur @ o9 3 T 8 A B 1

(3) nfoet Sl & Bl B, Raferw srorl agd) § ok o ool adl wEdfl B

(4) fowt oot 7 oo Soi &9 B o # fey, Rofes soif 97 ot &

(1)

.
KEOC(EJ
N

as n decreases KE increases and TE, PE decreases
n @1 719 TEA O KE agdt & den TE, PE Tedl & |
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28. Match List-1 (Fundamental Experiment) with List-1l {(its conclusion) and select the correct option from the
choices given below the list :

List-1 List- 11
(A) |Franck-Hertz experiment 1) |Particle nature of light
®) Discrete energy lewels of

atom
iii} [VWWawe nature of electron
iv) |Structure of atom

(C) |Davison, Germer experiment

(
Photo-electric experiment (i)

(

(

T | (@ wAT) T g2 -l (GES uRRer) @ wie gaad He) SR e Frefea Reen 3 | 9 Rae @

T B
- !
(A) [pes 5w mmmT () [veewr @ SR g
(B) |ger faga wam () o) & RAffes o= @z
(C) [ smr wam (i) |sag @ a3 gepi
(iv) |o=ETo] &1 HRE

(1) (A)- () (B) - (iv) (C) - (i)
(2) (A) - (i) (B)-(iv) (C) - (1)
(3) (A) - () (B) (1) (C) -iil)
(4) (A) - (iv) (B) - (iii) (C) - (i1)
Ans. (3)
Scol.  (A)Frants —Herz Experiment is associated with Discrete energy levels of atom
(B) Photo electric experiment is associated with particle nature of light and Davison —Germer experiment is
associated with wave nature of electron.
(A) B B8 FAI9 sl & fafaea ool wox & w=fem 2 |
(B) wapTel fIE@ U3 Werrd @ & iU Wi | TR iE § aen SR §ET W Selagid & av9 gdhi |°
grafed 3 |
29. A signal of 5 kHZ frequency is amplitude modulated on a carrier wave of frequency 2 mHz. The frequencies of
the resultant signal isfare :
(1) 2 MHz only (2) 2005 kHz, and 1995 kHz
(3) 2006 kHz, 2000 kHz and 1995 kHz {4) 2000 kHz and 1995 kHz
5 kHZ amgfy & fassh daa (Rimeer) &1 2 mHz a1 &t are s dv1 W omam AigeH fmr mar | &, oRomsh
e (Fava) @ aighy sef
(1) 2 MHz @aa (2) 2005 kHz, T1 1995 KHz
(3) 2005 kHz, 2000 kHz T2 1995 kHz (4) 2000 kHz T2m 1995 kHz
Ans. (3)
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Sol.

f_= 2MHz = 2000 KHz

f =5KHz

Resultant frequencies are
ol arrdferar

=T+ 1,01

1 s m

= 2005 KHz, 2000, 1995 KHz

AnLCR circuit is equivalent to a damped pendulum. In an LCR circuit the capacitor is charged to Q; andthen
connected to the | and R as shown below

R L
T WW B
\C

If a student plots graphs of the square of maximum charge (Q°,, ) onthe capacitor with time (t) for two different
values L and L (L > L) of L thenwhich of the following represents this graph correctly ? (plots are schematic
and not drawn to scale)

Qzl'l'!“
7 Qe
) |b @) L.
t s
>t
Qo Qo
L, Q, (for both L,
@) L, @) apd L)
i >t >t
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Ans.
Sol.

LCR (garil.amR) aiRuet 161 srqefed diers @ g9 Blal & | Thdl LCRURY™ A Weial &1 Q, 9 e fera fan
T E, AT IR 2H ARE H il T JgER L9 R 9 SIST T E |

R L
—WW 0
8

| |
afe v femefi La, <t fafm Al Laen L (L> L) & fad | a5 t qon denfRa ) st amden & avf (Q7 )

Eﬁéﬁa‘mmmrm%aﬁ’:ﬁﬁaﬁ@aﬁqmwm%?Gammmwmémﬁmféagﬁwﬁ
#)

anmt Qz""“ Qz
2 K
'” = N i g%TmLQ)
m . @ = & |k @
t 5 I >t >t
| .
(1) i
at any time 't' apply KVL L di
fedl w7y 't IR KVL % g1 R di
- +W_
g di \MM %
—~—R-L=—=0 i
C dt
o 9 e 9,99, Ldq
Tt - c dt  a?
L

d°q,Rdq, g _ —|
a2 Ldt LC
from damped harmenic oscillator, the amplitude is given by
saafen amddt Qa9 & fag amm = g Rar s g

- : ; , P bk k.o
A=Age 2m , for general equation of double differential equation ? g e

d’x  bdx  k
A=Age 2m | fesramfaa e adfiewn & fa ? il -Ex:o
, LB .
= le)ax = Qe 2 = Qs‘lax = Qge :
lesser the self inductance, faster will be damping hence
PH WHRDHE D [T dIEET ISl 4 B |
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PART B : CHEMISTRY

31. The molecular formula of a commercial resin used for exchanging ions in water softening is CgH;S0;Na
(Mol. wt. 206), What would be the maximum uptake of Ca?* ions by the resin when expressed in mole per
gram resin 7

T giforea 5= @1 anftasm g3 CH,S0;Na ® | @Efia® ¥R = 206) 59 I @ Ca? sma= @ sfieas siayis o
emar [\ ufe am IfRE) a7 &7

1 1 2 1

M) 303 @ 508 ) 309 4 212

Ans. (4)
1

Sol. 1gof CHSONa= 206 mole

2CHS8ONa  + Ca” > (CHS8O)Ca + 2Na*

L i -

508 o a1z e
32. Sodium metal crystallizes in a body centred cubic lattice with a unit cell edge of 4. 29A. The radius of sodium

atom is approximately:
Hifsgd g Ue iq: s g+ e 4 fhefad g & s oR 31 waE 4.29A 8 | "ifsgw wEm & B
T E
(1) 1.86A (2) 3.22A (3)5.72A (4) 0.93A
Ans. (1)

g

Sol. R= -Ta=1_86A

33. Which of the following is the energy of a pessible excited state of hydrogen ?
frmferfian # @ sEgOF @ Oug SAfa smwen 3 ool DI 7

(1)+13.6eV (2)-6.8eV (3)3.4eV (4) +6.8 eV
Ans. (3)
12
Sol. (E),=-136 i eV

n=2 = E2=—34e\/

34. The intermolecular interaction that is dependent on the inverse cube of distance between the molecules is:
(1) ion-ion interaction (2) ion-dipole interaction
(3) Londonforce (4) hydrogen bond
TR FRT-AF 3 Fr Sl sl s fe A sh B ufem e wm fiz 8, €
(1) ST I (2) sma-TEya s
(3) ds a= (4) RS deH
Ans. (2
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1
Sol.  lon-dipole interaction s r_3

1
Hg—Tgga 3= o =

35. The following reaction is performed at 298 K
2NO(g) + O4(g) = 2NO,(9)
The standard free energy of formation of NO(g) is 86.6 kJ/mol at 298 K. What is the standard free energy of
formation of NO,(g) at 298 K?  (Kp= 1.6 x 10'?)
Ffafem sfafemn o 298 K= faman = |
2NO(g) + O,(g) = 2NO,(Q)
298 Ko NO(g) ® F9a7 F 1% J&0 Ho1l 86.6 kd/mol B | 288 K IR NO,(g) & AHE Jad Ho1l &1 37
(Kp=16x10")
(1) R(298) in (1.6 x 10'%) — 86600 (2) 86600 + R(298) In (1.6 x 10'%)

In (1,6><1012)

- S 1 .- 12
(3) 86600 — (295) (4) 0.5 [2 x 86,600 — R (298) In (1.6 x 102)]
Ans. (4)
Sol.  2AGY, —[2AGY,, +AGS,, | = AGY = —RTMK,
2AG®, . ~[2 x 86,600+ 0] = — RTnK,

AGS 0, = 0.5[2 x 86,600 —R (298) (1.6 x 10'3]

386. The vapour pressure of acetone at 20°C is 185 torr. When 1.2 g of a non-velatile substance was dissolved in
100 g of acetone at 20°C, its vapour pressure was 183 torr. The molar mass (g mol™") of the substance is:

20°C ux RS i arw T3 185 torr® | W@ 20°C W, 1.2 g samoEiiet i @t 100 g UREs A wen 9T, a9 ar
T@ 183 torr 81 1| 9 U1 @ A gaaE (g mol- H) § |

(1)32 (2) 64 (3)128 (4) 488
Ans. (2
B-Ps n
Sol. PS = N
185-183 _ 1.2/M
183 ~ 100/58
M = €4 g/mol

37. The standard Gibbs energy change at 300K for the reaction 2A == B + Cis2494.2 J Atagiventime, the

1 1
composition of the reaction mixture is [A]= 5 [Bl=2and[C]= 5 The reaction proceeds inthe : [R=8.314

JiKImol, e = 2.718]
(1) forward direction because Q > K_ (2) reverse direction because Q> K_
(3) forward direction because Q < K_ (4) reverse direction because Q< K_
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300K wx afifipat 28 &= B + C @1 AW Fiest o1 2494 2 J 7 | T 7T 979 7 sfakbhar t#em1 & veed [A]

= % [B]= 28R [C] = L 2 | wfrfsar smfdra = 2 1 [R=8.314 J/Kimol, e = 2.718]

"2
(1) o Rz A FWifF Q> K (2) fodis R & Wi Q> K
@) R d wifF Q<K (4) faoda R A wifs Q< K_
Ans.  (2)

Sol. AG=AG"+RT InQ
=24942 +8314x3001In4

= positive EFTS

Q
AG=RTin—
mK

Since, AG is positive so, Q > K, so reaction shifts in reverse direction.

gfE AG g §, safere Q > K, s sifafiar faoRa fazn # favenfim w1

38. Two Faraday of electricity is passed through a solution of CuSQ, The mass of copper depasited at the
cathode is : (at. mass of Cu=863.5 amu)

CuSO,® T Read #, T et fIga warlea 23 72| Peis w Fefta 919 @1 <=9/ 2 +(Cu o1 wAftas SaH

=63.5amu)
(1)0g (2)635g9 (3)2g (41279
Ans. (2
Sol. Cu*+2e > Cu
2F 1 mole
=635g
39. Higher order (>3) reactions are rare due to :

(1) low probability of simultaneous collision of all the reacting species

(2) increase in entropy and activation energy as more molecules are involved
(3) shifting of equilibrium towards reactants due to elastic collisions

(4) loss of active species oncollision

3o Fife ¥t (>3) gav & w=fe
(1) wieferar § 9+ gwifedl @ ve 91 eamR B 49EE1 $F Bil 8 |
(2) fers sopadl & wnffer 819 & R ofiR AlhaE wet | ghe sl 8 |
(3) FTER TIRE B BNV JAGRB B fT¥0 § GFF BT WAERY FNT F |
(4) e @ witpa Tl o @a T B |
Ans. (1)
Sol. Higher order (> 3) reactions are rare due to low probability of simultaneous collision of all the reacting species.
szl pife HHfrar (>3) getw & wgife wfafear 4 9 yonfaal @ o | eaax @ §yg=1 &9 Bk 8 |

40. 3 g of activated charocoal was added to 50 mL of acetic acid soluticn (0.06N) in a flask. After an hour it was
filtered and the strength of the fitrate was found fo be 0.042 N. The amount of acetic acid adsorbed (per gram
of charcoal) is
U HAd § 0.06 N oRife® e @ S0mL faaya A 3 g withaq ors siger e 1| & 898 & ugan s9
BIF T MR g 91 vawar 0.042 NwiE T8 | stierenfie vhafew s &t wen (ere—-wmiaen agm%%?ﬁ@ée. com
(1Y18mg (2)36mg (3)42mg (4) 54 mg

Anc 1%




Sol.

41,

Sol.

42,

Sol.

Initial mmoles of CH,COCH = 0.06 x50
Final mmoles of CHacooH =0.042 x50

(0.06—0.042)x50x107% x 60 10°

Hence, mass of CH,COOH adsorbed per gram of charcoal = 3 =18mg
CH,COOH & urfR7e firell 7 = 0.06 x 50
CH,COOH & aifam fireft e = 0.042 x 50
0.06 - 0.042)x 50x 1072 % 60x10°
T IS PIFA1 D Hi U4 et CH,COOH Eﬁlaamr—r=( )Kay - =18 mg
The ionic radii (in A) of N*-, 0% and F-are respectively :
(1)1.36,1.40and 1.71 (2)1.36, 1.71 and 1.40
(3)1.71,1.40and1.36 (4)1.71,1.36and1.40
N O gen F- 3t anafaw Beard (AH) waen: @ -
(1)1.36,1.4072n1.71 (2)1.36,1.71q2m1.40
(3)1.71,1.40 7enm 1.36 (4)1.71,1.36 7em 1.40

3)

These are isoelectronic species.

As negative charge increases, ionic radius increases.
I8 THgo Tl o WiEisl & |

S B oMY Fedl B, amafas Geur ft agdh E

In the context of the Hall - Heroult process for the extraction of Al, which of the following statements is false?
(1) COand CO, are produced in this process

(2) ALLO, is mixed with CaF,, which lowers the melting point of the mixture and brings conductivity

(3) Al** is reduced at the cathode to form Al

(4) Na, AlF_ serves as the electrolyte

Bfa-exies upd | vqfafan © frandu @ | 4 #1991 ToF g 7

(1) 39 9259 H CO 72N CO, &1 S5 81l & |

(2) CaF, B ALO, # firam ox st &1 e e F1 BT & SR S nerean 3 ® |

(3) Beils T Al aroafia Biww Al a=mr B |

(4) Na,AIF, fagja sioerea &1 w19 v B |

(4)

(1) Inthis process, carbon anode is oxidised to CO and CO,,

(2) Itis afact

(3) At cathode, AFF* from Al Q, is reduced to Al.

(4) ALO, isthe electrolyte, which is undergoing the redox process. So, Al O, serves as electrolyte and Na AlF
although an electrelyte, serves as solvert.

(1) =8 wpn # wET Te COaY CO,# offediga srar 3 |

(2) 98 qWTHF © |

(3) IS W, ALO, | Al*, Al R =iy e & |

(4) ALQ, T 4gT AEEd 8, Sl IS MR 91 € | 37 AlLO, U Ed aTEey & U I B § a1 Na,AlF,
gafd ve Igm ameeT 5 o ve Rons @ v A vy B R
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43, From the following statements regerding H.O,, choose the incorrect statement :
(1) It can act only as an oxidizing agent
(2) It decomposed on exposure to light
(3) It has to be stored in plastic or wax lined glass bottles in dark

(4) It has to be kept away from dust

HO & ww A, freferfem waai 4 @ e s gfg

(1) a8 Bast AFdBRS 3

(2) IepTeT H SHST e BIdT &

(3) B9 wITfiEsd a1 A9 ®ia a1gal ¥ eR ¥ wuted fEar o 2

(4) TH ga | T T@A1 AR
Ans. (1)
Sol. H.,O, canundergo reduction as well as oxidation because oxidation number of oxygeninH,O, is—1. So, it can

act both as reducing agent and oxidising agent.
H,O, s T2 HaiIdxol & |eba & | FIfH H,0, H sifeiior &1 siawiieyor 9501 -1 8 | 310 98 soerad a2
Jiafieree SH1 B a8 JTER TN GEHAT R |

44, Which one of the following alkaline earth metal sulphates has its hydration enthalpy greater than its lattice
enthalpy ?
fefafem ¥ 9 ®@ F aRE 981 a1y §e%e §7 Fadied e SWS Sies e § s 8 7
(1) CasSO, (2) BeSQ, (3) BaSO, (4) Sr8O,

Ans. (2)

Sol.  Down the group, solubility of sulphates of group 2 metals in water decreases. BeSO, is soluble in water (a
known fact). Hence, hydration energy of BeSQ, is more in magnitude than its lattice energy.
g7 H Rl ST R S| A 7 2 el & 9Tl 31 Aaar sed 8 | BeSO, 5w # fawy g1 2 | (T 9 999)

gofeIn BeSO, T Fadis Holl URAT § T/ Tad Hoii 9 Afns St § |

45, Which among the following is the most reactive ?
frefafa # @ 29 aoffe aftfende 8 7
(1) Cl, (2) Br, (3L (4) ICI
Ans. (4)
Sol. In general, interhalogen compounds are more reactive than halogens except fluorine (as per NCERT)
T SIRTRaIS 1@ gk @ sisa) (NCERT @ #99R) sao 9 ofdw fharslie sk & |
48. Match the catalysts to the correct processes ¢
Catalyst Process
(A) TICL, (i) Wacker process
(B) PdCI2 (i) Ziegler - Natta polymerization
(C) CuCl, (iily Contact process
DYV, O, (iv) Deacon's process
&z T sTR® B T wwA & T gafen W
JOR®T WeH
(A)TiCI, (i) afee umd
(B) PdCl, (if) efiFe1e- FigeT ggaehiRul
(C) CuCl, (iii) FeTel wemH
Dyv,0, (iv) ST UFH
(1) (A) - (i), (B)- (i), (©) - (i), (D) - () (2)(A)- (i), (B)-(), (O)- (v}, D)-(iiiy o aceeom

(33 (A - (i) (BY- (il (CY - (iv) (DY - 11 (4) (AY - (i (BY- (Y (CY- (i) (DY- (i)



Ans. (2)

Sol. TiCl, —» Ziegler-Natta palymerisation
PdCl, — Wacker process
CuCl, — Deacon's process
V.0, — Contact process

TiCl, —» fSTeR-A1eT IgadaRT
PdCl, — THT TrpH
CuCl, — SieB1 s
V.0, — |F¥9& WHH

47. Which one has the highest boiling point ?
f=fafag 4 | waifrs w@uare Gaar g ?

(1) He (2) Ne (3)Kr (A Xe
Ans. (4)
Sol. London dispersion forces increase from He to Xe because molecular mass increases. So boiling point will also

increase from He to Xe.
e TP He | Xe OF gga1 & TS anfvas goaam sgar 2 | 29fen He § Xe 9% FeE1S 41 98T |

48. The number of geometric isomers that can exist for square planar [Pt (CI) (py) (NH.) (NH OH)]* is

(py = pyridine ) :
77w [Pt (Cl) (py) (NH) (NH,OH)]* (py = pyridine ) & sa1firita aameafaal @t e 8 ¢
(1)2 (23 (3)4 (4)6
Ans. (2
Sol. Thecomplex is of the type [Mabed]
M = metal

a, b, ¢, d = Meonodentate ligands.

T Y
L T e

3 geometrical isomers

HEHe [Mabed] IR & 8 |

M =g
g, b, ¢, d = TEaEgH TS

a c a a b
Ny L - LT
PG M N

3 s TreTaert

49, The colour of KMnO, isdue to

(1) M — L charge transfer transition (2) d —d transition
(3) L — M charge transfer transition (4) o —c* transition
KMNO, @ 71 %1 ®1R1 & -
(1) M — L 331 TAMTIR0T GHH0I (2)d —d GmHeT
; ; WWWw.examrace.com
(3) L — M 31Td%1 SAFTRY HHA] (4) ¢ — o> HHHUI

Arne 2



Sol.

Sol.

51,

Sol.

Colour of KMnQO, 1s due to charge transfer from O~ (ligand) to Mn(VIl) (Central metal ion).
KMnO, &1 310 (f&fios) & Mn(Vil) (B o7g 3a+) §& a9 WIMFIR & SR 8 2 |

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) Beth assertion and reascn are correct, and the reason is the correct explanation for the assertion
(2) Beth assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reasonis correct
(4) Both are assertion and reason are incorrect
NP : AR SR ST IEIV & I 9P © R I8 9] GRS AR I91 © SadIgs 7o g9 |
S : TIEIoH iR aifediorE @ 9 sfafra & fav sw am o smegear & |
(1) SfHEHAT X T <191 e B IR 09 ANGH 7 FEl W § |
(2) sfirmerm &fv aw <=1 v § v o9 sfveem w1 W wdiewe T R |
(3) sifhrped T § TR=g OB FH R |
(4) ifipem 7 T% <1 Tea # |
1
f&;sertion is true because it is an observation that nitrogen being highly stable does net react with oxygen in
atmosphere.
The reaction to form oxides of nitrogen takes place at higher temperature (2000 K as per NCERT). So, reason
is correct and also the correct explanation of the assertion.
sfmes v R wife a8 <on s 3 & Ao S ) Ban 3, 9 argEvsa d sfasdiom @ | e w6
PHRATR |
A 9= @ (+2000 K NCERT & 3@R) T AEgIoH & ATaE5S a9 & | 37 T |l & 927 A Haem &
YT 4 FE R |

In Carius method of estimation of halogens, 2560 mg of an organic compound gave 141 mg of AgBr. The
percentage of bromire in the compound is :

(at. mass Ag =108 ; Br = 80)
BAISH © STmerT @1 Bk R 7 250 mg FrEfE AR 141 mg AgBr e & | A1fE | a9 ot 8
(oemfdas g=Ae Ag = 108 ; Br=80)

(1)24 (2) 36 (3) 48 (4)60
(1)
N Atomic mass of Br Wt of AgBr
aaa Molecular mass of AgBr * Wit of organic Bromide i
Th VB—-@x-mx100—24
LS 6Br=4as * 250 =

Br @ mwEm] WR AgBr =1 aR
o, - ——
hX AgBr =1 s X FATTE FWEE B AR -

80 141

Il %Br—@xﬁxmo—ml
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82, Which of the following compound will exhibit geometrical iIsomerism 2
(1) 1-Phenyl-2-butene (2) 3-Phenyl-1-butene
(3) 2-Phenyl-1-butene (4) 1,1-Diphenyl-1-propane
Frfafem # @ o @1 9 sarfvds aaeeaa sofar s ?
(1) 1-wfHa-2- &= (2) 3-wfe-1-geH (3) 2-wfe-1-g2= (4) 1,1-s1EwfAE-1- T
Ans. (1)
Sol.  Moleculeswith restricted rotation and having two different groups on both restricted atoms can show gecmetrical
isomerism.
1-Phenyl - 2- butene (Ph-CH,—-CH=CH-CH,)
Ph-lf.'.:Hz\G_= C<CH, Ph—CH,\G_ ~H
H” H

(cis) (trans)
witra e goiF gen G491 wiREla q=eEei w g = w9 vEn 9w o] sarfafig seagasr g 2 |
1- B - 2- e (Ph-CH ~CH=CH-CH.)

Ph-CH CH, Ph-CH H
z\c= C:: 2%, o= C<
H” H H” CH,
(AT (v

83. Which compound would give 5-keto-2-methyl hexanal upon ozonolysis ?
AT TR W D71 T 5-Frer-2-710m sqaa e s ?

CH. CH,

CH; CH.

(1) éfma &) Q @) @ ) ”Scwé
H, cH.

Ans.  (2)

H,
Sol. — CH,~C—CH,~CH,~GH-CHO (5 keto-2-methyl hexanal) (5-31S-2-3ftrer 3airier)
H, O H,

54, The synthesis of alkyl fluorides is best accomplished by :

(1) Free radical fluorination (2) Sandmeyer's reaction
(3) Finkelstein reaction (4) Swarts reaction
HhTEal TRIRIES & Wy & fae gaq asadq fafy & -
(1) 990 gaA® FATRAAT (2) FsHmER aTfafEEa
(3) rpereEs stafmm (4) Tarda arfwfzear

Ans. (4

Sol. R-X+AgF __, R—F+AgX (Swarls reaction) (Wrea afafian)
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Ans.

Sol,

In the following sequence of reactions !

KMno, 50¢ H, fPd
Toluene > A 25 B BA50, C
the product Cis :
(1) CHsCOOH (2) CsHsCH,4 (3) CeH;CH,OH
g g wrffmar smmn @ s CF -
KMnO, 50C, Hy/Pd

Toluene > A » B Bas0, C
(1) CH;COOH (2) CgHaCH,4 (3) CeH;CH,OH
4

CH, COOH cocl CHO
@ KMno, SOCL @ Hy/Pd @

* d BasO,

Toluene (A) (B) ©)

Inthe reaction

NH,

NaNO, /HCI CuCN/JKCN i
T D % E+ N,
CH,

the product E is :
fém mu afifda 4 SR ER

NH,
NaNQ,/HCl CuCN/KCN
e D 3 E+N,
CH,
COOH

{4 CgH;CHO

(4) C;H,CHO

(1) @) H;JCCHE

CH,

CN CH,
(3) (4) @

CH,
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NH, 8.& CN
NaNO, /HCI CuCN/KCN

Sol. e 5 + N,
CH, CH, CH,
© (E)

57. Which polymer is used inthe manufacture of paints and lacquers ?

(1) Bakelite (2) Glyptal (3) Polypropene (4) Poly vinyl chloride

fow agad &1 I9EN yelT Sii g g9m # Bar § ?

(1) Idense (2) feem (3) uiferdrd= (4) ifer asfae wetivss
Ans. (2)

Sol.  Glyptal is used inthe manufacture of paints and lacquers.
e &1 SUI verg 3T uane g9 8§ 51T & |

58. Which of the vitamins given below is water soluble ?
(1) Vitamin C {2) Vitamin D (3) Vitamin E {(4) Vitamin K
frfafea fefm 4 o= 4 g fF e i
(1) RefmC @) fRefmD (3)fefm E (4) RefmK
Ans. (1)

Sol. Vitamin B and C are water soluble and Vitamin A, D, E and K are water insoluble.
famiftm Bawr C wiwr # famigeha & oo foef®= A D Eo Kwe ¥ afsiasia &1

59. Which of the following compounds is not an antacid 7
(1) Aluminium hydroxide (2) Cimetidine
(3) Phenrelzine (4) Ranitidine
=t & @ eimar 3 vfdere 78t 8 7
(1) VA am sEgTEEEs (2) fewfefes
(3) frmfest (4) XS
Ans. (3)
Sol. Phenelzine is tranquilizer. It is not an antacid.

firafesT™ e 3Hd ® | 98 ufier T8 §

60. Which of the following compounds is not colored yellow ?
faT T it & 19 @ e w I e TE & 7
(1) Zny[Fe(CNJg] (2) Ki[Co(NO,)e]
(3) (NHy)3[As(M03O1o)] (4) BaCrO,
Ans. (1)
Sol.  Zn [Fe(CN)]is white.
Zn,[Fe(CN),] Hdg 2 |
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61,

Ans.
Sol.

Hindi.

Ans.
Sol.

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 x B, each having at least three elementsis :

(11219 (2) 256 (3)275 (4)510

HE1 AGY BE] 99w 8 TS99 &I R a1 51 3999 €, A 5wl A x B@ 39 sumygwr @ '@, S
TAF § $H H HH I 97 ¥, B

(11219 (2) 256 (3)275 (4)510

(1)

n(Al=4

n(Bj=2

nAxB)=8

So atleast 3 = total — none — one — two digits

=2-1-%C, -%C, =2°-1-8-28 =26-37

=256 -37 =219

n(A) = 4

n(B) = 2

nfAxB)=8

THIT A A T 3= G — FIE TE —TH - A’F
=8B

=28_1-8-28

=28 37

=266-37 =219

A complex number z is said to be unimodular if |2 = 1. Suppose z, and z, are complex numbers such that

2,22
51'?2‘ s unimodular and z, is not unimodular. Then the point z, lieson a :
— 2123
(1) straight line parallel to x-axis (2) straight line parallel to y-axis
(3) circle of radius 2 (4) circle of radius 2
. . e 24 -2z, ;
T A AT z THAT) wEAr & AR |zl =12 | 7 2, e 2, U afnyg gk 2 5 3. SPAMH
— 242

B e z, T T8 E, @ fiwg oz Rem B
(1) x-3%¢1 & FHITT TF 3G R | (2) Y3161 B FHTER TP I °R |
(3) 2 Brout g1t g9 WY | (4) 2 Brear o g9 |
(3)
l2Z[=1; |z =1

2i—227

2- ZI_Z_Q

Bl | = 2
IZ'I i 232' = i2 o Z1Z:2|
(2, —22z) (F,-2;) = (2-2Z)) (2-%z,)
= |Z1I2 + 4 |22|2 = 22122 =; 22122 =4+ |Z1i2 ‘Zzl2 = 22122 = 22122
2 2 -

=% sz | —'1) (|ZI | —4) =4 WWW.examrace.com

[z, =1
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Ans.
Sol,

Ans.
Sol.

a,, —2a
Let cwand [ be the roots of equationx’ —6x —2=0. Ifa_= o — ", for nz 1, then the value of % isequal

a

fo:
(1)6 (2)-6 (3)3 (4)-3
AT oo e pigerE o ¥ —6x-2=0a Y@ 5 | AR n=1 @ fiwa =o' —p 5, A %283 EaleIC |
]
g
(1)6 (2)-6 (3)3 (4) -3
(3)
X2—6x—-2=0
an:dn_ﬁr.
ap—2ag _o°-p0-20°-p") o?-2)-p°E-2)  6u’-6p°
2ag 2 - %) ) Aa® %) " 2t -
a+p 9 iy
; “573
1 2 2
fA=]2 1 -2 isamatrix satisfying the equation AAT = 91 where Tis 3 % 3 identity matrix, thenthe ordered
a 2 b
pair (a, b) isequal to :
(ME -1 (2 (=2,1) 321 #=2,-1
T 2 2
gfg A= |2 1 2| g3 U1 TS B S 31egE HHIBRY] AAT= 9T, 31 Hg< Bl & 981 1, 3 x 31 TedHd B
a 2 b

&, o1 wfEm gm™(a, b) w1 A §
((l)) (2y=1) (2) (=2,1) (321 (A (=2, )

AAT =0T
1 2 2 2 a 1 0 0
N 2 1 2| |2 1 2| _gl0 1 0
a 2 b | |2 2 B 0 0 1

=% a+4+2b=02a+2-2b=0a’+4+pb*=9
== a=-2b=-1

The set of all value of A for which the system of linear equations

26, =20, + %, = hx,

2%, — 3+ 2%, = AX,

=X, + 2%, = Ax,

has a non-trivial solution,

(1) is an empty set (2) iIsa singleton
(3) contains two elements (4) contains more than two elements
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2% [l 9 @ Fe, oS g J8TE AHIGR0T e
¢, — 2%, + X, = X,
26, = 3%, + 2%, = kX,

- X, +2X, = AX_
w1 TF AT TA §
(1) v Raa ageed & | (2) T THe "= B |
(3) ¥ T 3@9q & | (4) ¥ 1 9 e argga &
M 2 (3) 4
Ans. (3)
=2 7 =
Sol. 2 &4 2 |5
—1 2 i
- (h—2) (BA+ 22— —2(-22+2)—-1{4—-3-1)=0
= (h=2) (22 +3h=4) +4(h-1)+(=1)=0
= (A=D(A2+ 2. -8+5)=0 = (A -1)(22+22.—-3)=0
Twoelements (L—1)2(A+3)=0
-2 B
Hindi. A oelleds B | oy
-1 2 B

= (A=2) (Bh+ A2—d) = 2(-20+ 2}=1(d=3=1)=0

N o2V (00 31— ) 40~ T+ D=1) =0

=3 (A=A +2h—8+5)=0 = (h-D(A2+20=3)=0
Y 3@gd (L —1)° (L+3)=0

66. The number of integers greater than 6,000 that can be formed, using the digits 3, 5, 6, 7 and 8, without

repetition, is:

(1)216 (2)192 (3)120 (4) 72

&l 3,5,6, 7 awn 8% WA W 441 <18%M, 797 @1l 6,000 9 g8 Yuiie! & G2 |

(1) 216 (2)192 (3)120 (4)72

(1) 2 (3) (4
Ans. (2

sol. [T 1]

Number of integer greater than 6000 may be 4 digit or 5 digit
C1 when number is of 4 digit
C2  whennumber is of 5 digit = 5! = 120 (6.7,8)
total =120 + 72 = 192 digit
343 2=72
Hindi.
6000 # T3 quiie] &1 A1 4 37 IT 5 A& R
G ol W H 43(% 8
C2 CHETHASAFE =51=120
A =120+ 72 =192

(6,7, 8)

3432=72 Www.examrace.com



Ans.
Sol.

Sol.

The sum of coefficients of integral powers of x in the binomial expansion of (1 —24/x )®is

1 a0 l i 1 50 1 50
(1) 5 @7+1) (2 539 (3) 5 (871 4= +1)
(1-2Jx )P feue war # x &) quriza oral @ quisi & 307 8

1 T 1 1
(1) 5 @*+1) @ 5" (3) 5 3*=1) (@), (20 +1)
(1)
(1_2\;;)50 =C,—-Cax + 02(2\[;)2 Rt O 050(2‘&)50

(1-24 )50 =g 48 (2& ) +C, (2&)2 o +C,, (Q&)“
Putx =1 38R ™

143%
.

=Cy+ C 2P+ .

If misthe A. M. of two distinct real numbers 1and n{, n> 1) and G,, G, and G, are three geometric means

between Zandn, then G +2G; + G; equals:

(1 4Ffmm (2Y4Im*n (3)4Imn? (4) 4 Pmn?

afy R R arafs dwel 1920 n(l, n > 1) &1 9Far @ (AM)m 3 iR [gen ns fa fF i e
(GM.)G, G,Tul G, &, dl G! +2G5 + G} WY & !

(1) 4mm (2)4Im?n (3) 4 Imn? (4) 4 Pm*n?

(2)

£+n
M= ——
2

4,G,,G,,G,, nare inGP. Uik #Avi ¥
g
r: =
F,

2 1 3

G;f[%f fo(ﬂ]z fo(ﬂ}d'

g IS Ry
2 3
n il n
= #x % +2f4£—2+.€'4x f—a

£+ 2007 + 4@
ng (&2 +2n2+ n?)
ne(f + n)?
=4mn¢
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Sol.

70.

Ans.

Sol.

; R e
The sum of first 9 terms of the series — + +
1 1+3 1+3+5

(M7 (2)S6 (3)142
19 P28 P48 _
&‘fﬂﬁT+ TR Ry % HeH QTSI F I E
(mnmn (2)96 (3)142
(2)
h2(n+1)2
4
Tn: ng
]
TI’|= Z (n+1)2
1 2
L = pY [N*+2n+ 1]
n
Sn= ZTn
n=1
1 | nin+1){(2n+1)
g +nn+1+n
&~ [ 6 (n+1)
n=9
1 [9:10x19 1 384
8= [T*@MOW} = ,[285+80+9] =~ " =96
. (1—cos2x)}{3 +cosx) .
lim is equal to
x>0 xtan 4x
(1)4 (2)3 (3)2
. {(1-cos2x)(3+
“m( cos2x)(3 +cosx) o
x—0 xtan 4x
(1)4 (2)3 (3)2
3)
(1-cos2x)(3 +cosx) i 2sin®x (3+cosx) cosdx .5
x>0 xtandx T a0 y2 sin 4x 4
4x

(4)

(4)

M=

=

www.examrace.com



.

Sol.

Hindi.

[kefx+1 , Dgx<3

If the function g(x) = lmx 5 ” = . ; 5 is differertiable, then the value of k+ mis;

16 10
()2 B B (4)4

kKix+1 ., D=x=<3
fy wad g(x) = J_ '  AEHAAEE B, 1 k+ mET A R
mx+2 ., 3<x=5

16 10
M2z @ 5 (3) 5 (44
(1)

%J»ﬂ O<x<3

w)=
90) |mx+2 3<x<5

e e S I CSa et
OB = s x-3 X3 l(x—S)(mT'Q)J 4

=

R@g(@n= lm M 2=

x—3* ¥x—3
Since this limit exists 3m+ 2 -2k=0 = Sk=3m+2 D)
So R{g'(3)) = m by L-Hospital rule

Since g(x) isdifferentiable k= 4m (i)
Solving (i) & (i)

2 8 s
m=—5',k=g = k+m=2 (i)

s [K'JX—I—'] O0=x=3

|Mmx+2 3<x=5

kX T2k [ (x+1-4)
UGRN=al g ‘ll?kg{(x_a)(ﬁﬂ)JL%

R@@)= | mx+2—2K
x—>3* Xx=3
fs et i Remm 89 @ g 3m+2-2%=0 = 2%k=3m+2 i
gafoy giwiea Fan @ R(g(3)=m
4fth g(x), k= 4msmmaa ¥ (i)
(i) 31T (i) BT T TR W
2 8

=§'k:§ = k+m=2 (i)

m
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Ans.
Sol.

Hindi.

The normal to the curve, X7+ 2xXy —3y" =0, al [T, T)
(1) does not meet the curve again

(2) meets the curve again in the second guadrant

(3) meets the curve againinthe third quadrant.  (4) meets the curve again in the fourth quadrant.

am X2+ 2xy —3y? =0 g (1, 1) ) sf¥a=

(1) 3% ®1 A1 T fFHaar | (2) 7% &1 qrarR g wqerts 4 e € |
(3) 7% @1 AMERT gAd FAgATe = Ham 2 | (4) 6 1 AR =g =gerta & e 2

(4)
X2+ 2¢y —3y?=0
= 2+ 2xy' + 2y —Byy'= 0

e g
- Y= By —x

il s d _
At x—’i!y—’lwehavedx—1

Equation of normal at (1, 1) isy —1=—(x —1)
= X+y=2
Solving with curve
X2 (2-x)—3(2-x)?=0
=t x=1,3
= P(1, Hhand Q(3, —1)
So normal mesats curve againat (3, — 1) in fourth quadrant.
Aliter
X2+ 2xy —3y?=10
x—y) (x+3y)=0
Xx—y=00orx+3y=0
Equationof nermal at(1, 1) isx+y-2=0
Intersectionwithx + 3y =01s (3, = 1)
X1+ 2%y —3y?* =0
=5 26+ 22Xy + 2y —Byy'= 0

ey, wE
= 3y —x
s s ay
x=1,y=1m dx =1

(1,1) o= oifrerra 1 Oy —1 = = (x = 1) 2 |
= X+ty=2
qH B HU T T W
T+ 2% (2—-x)—-3(2-x)?=0
e )(=1,3
=3 P(1, 1) 8 Q(3,-1)
sufay sifiam a% @l ya: (3, — 1) Tgel ggerie w fiyear 3
doioqaw ga
X2+ 2xy —=3y*=0
X—y)(x+3y)=0
x—y=00orx+3y=0
(1, 1) ® Ifvewa &1 GHERT x+y-2=0
x+3y=0 & § wfawes s (3, - 1)
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i
73. Let f(x) be a polynomial of degree four having extreme valuesatx = 1 andx =2. If )!'EE‘J £ —%)} =3, then f(2) is
equal to :
(1)-8 (2)-4 (3)0 (4)4
A1 f(x) 970 4 %1 TP 9898 B TGS x = 1791 x =2 R o7 714 5 | afc lirrJ‘HL);)}#r%, I f(2) 9@y -
x-20] '
(1)-8 [2)—4 (3)0 (4)4
Ans. (3)

Sol. f{x)=0atx=1andx=2

f'f1y=0;f(2)=0

x>0 ¥
fix) = ax*+ bx* + 2x2
fi(x) = dax® + 3bx? + 4x
f(1y=4a+3b+4=0
f(2)=32a+12b+8=0

8a+3b+2=0

da+3b+4=0

1
-‘-1a—2:>a—§,

4
fix) = 5 —2x%+ 2x°

- f(2)=8 —16+8=0
Hindi. f(x)=0, x=18R x=2
=0 e

f(x)=axt+ b*+ 2%
f'i{x) = dax® + 3bx? + dx
f(1)=4a+3b+4=0
f(2)=32a+12b+8=0
8a+3b+2=0
da+3b+4=0

4a=2:>a=%;b=—2

X4
fx) = o — 27+ 2%°

f(2)=8-16+8=0

www.examrace.com



74,

Ans.

Sol.

75.

Sol.

The integral Ii)m eguals

(x +1

114
4 } +c (@) ¢+ 1" +c (3)=(xi+ )"+ ¢

ax
HATER _[ W AT B

174

(x“m
M X4J +c (2) (¢ + 1)+

4

(@)~ + 1) 4o

4 2
The integral j 5 L s—dx isequal to
2 logx? +10g(36 —12x + x*)
(12 (2) 4 (3)1
; I Ing? dx avET 5
> logx? + 10g(36 — 12x + x?)
(1)2 (2) 4 (3) 1
(3)
i logx®
Iogx & Iog(x —12x+ 36)

4

2 logx
== |———————dx .
I=2 ) logx + log(6 —x) (i)

(46

(4)6

WWW.examrace.com



Hindi.

78.

Sol.

j log(B—x)
L= ) 1og(6 — x| +logx

b b
{ Jrexidx= [#(a=b=xxix ()

Equation (i) & (ii) gives

logx +log6 —x)
209X +1990 — X ix

2l= ) logx +log(6 ~ x)

-Jox -2
HenceI— 1

j- logx?
I= Iogx +Iog(x —‘12x+36)

4
2¢  logx ;
B 2  logx +log(6 —x) =(0)
4 b b
log(6 —x) [ e \ 1
j;og 5 \L!f(x)dx—!f(am—xpxlr (i)
FHIERI (i) &R (i) |
4 ; 4
logx +log(6 —x)
- | /= ———dx = -
A= 2Iogx+log(\6—x)x .de‘z
a:I1=1

The area (in sq. units) of the region described by {(x, y); y? < 2x andy = dx — 1} is

7 5 15 9
(1 55 @ 54 ) 54 (4) 55
{(x, ¥); y>= 2x 9T y = 4x — 1} sR1 IRAIMT &3 &1 e17wd (771 gwHEal) § 38—
7 5 15 g
1 55 2 54 () 54 4) 35
4)
2 7 5%
j ‘Y_”_Y_de
A4i2% 4 2
1/y2 1" 1 1 ypeed
= E{%*Y} _E{y3}1—1f2
L 12 1
v A
et -
=2 41 2 8 2 _ < >
1[8,3] 1] 9L 1 6 _8 b
= 412 8] 88 = 32 32 32 ;.2
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Ans.

Sol.

Hindi.

Ans.

Sol.

dy

Let y(x) be the solution of the differential equal (x log x) o +y=2xlogx, (x=z1). Theny(e) is equal to

(e (20

3)2 (4)2e

d ’
HET SEHE GHISHI (X log %) ai +y=2xlogx, (X = 1) H18F y(x) &, T y(2) a6 8-

(e (2)0
3
&, ¥,
dx  xlogx
4
IF = eIngd" = gledd) = |ogx

y(logx) = J2(Iogx)dx

y{logx) = 2[xlogx — x] + ¢

at =1, c=2
X=€

fe—e)+2

x  xlogx =
g

IF = Ej Xlogx = elalrd = |ogx

y(|og)() i I2(Iogx)d}<

y({logx) = 2[xlogx —x] + ¢
Xx=1, c=2W

x=e
y=2(e—e)+2
y=2

atx=1:y=0

X=1;y=0w

(3) 2 (4) 2e

The number of points, having both co-ordinates as integers, that lie in the interior of the triangle with vertices

(0, 0), (0, 41)and (41, 0) is

(3)820 (4) 780

e, Smaa drd (0, 0), (0, 41) T (41, 0) %, & sralRe w1 # fera 37 RAgei o vea1 e Im! Fidars e

(1)901 (2) 861
R

a ; 901 (2) 867
041k

4 {2,39) — 1 point

€ 27 g
©00)] @1.0)

(40,1) — 39 points

(3)820 (4) 780
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Hindi.

Ans.
Sol.

Hindi.

Ans.
Sol.

39
142+, . ... 39= (39 +1) = 780

Locus of the image of the point (2, 3) inthe line (2x -3y + H+k(x-2¢y +3)=0 ke R, isa
(1) straight line parallel to x-axis (2) straight line parallel to y-axis

(3) circle of radius |2 (4) circle of radius /3

fag (2. 3) B W1 (% -3y + A+ k(x -2y + 3) =0, k « R % vfaferg &1 fagoy w5 —
(1) x-31E1 & GHFAR @1 | | (2) y-31e & TER S R |

(3) 2 Bemmga g 4) 3 Boarmiga s

(3)

Line passing through (1, 2) P(2, 3)
AP = AQ

(o~ TP+ B2 = [2- "% (3T

@+ B1—2a-4p+3=0 A(1,2)
X4ty —=Zx—dy+3=0

r=1+4-3=,2

(1,2) 8 %0 oA B | P2, 3)
AP = AQ

(=12 +(B-20=(2-1)P+(3-2)°

o+ PP-2a-4p+3=0 A(1, 2)
X2ty —2x—4dy+3=0

F=m=ﬁ

Qfa, B)

Qe B)

The number of common tangents to the circles x? + y? —4x By —12=0andx?+y* +6x + 18y + 26 =0, is
(1)1 (2)2 (3)3 (4) 4

T X2 +y2—dx By —12= 0 TAT X2+ y2 + 6x + 18y + 26 = 0 1 I+l vzl Tmmadl 3 A= B

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

3)

C(23)r,=9

C,(-3,-9)r,=8

C\C,= 251144 =13

G =+, = externally touch
=2 3 common tangents
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Hindi.

81.

Sol.

Ans.

Sol.

Cl2,3)r,=9

C (=3, -9)r,=8
C.C,= Jy25+144 =13

CC,=r+r, = EIRE RN

— 3 gvgfae ot vEy

The area (in sq.units) of the quadrilateral formed by the tangents at the end points of the latera recta to the

2 2
; il ‘
+ =1
ellipse g ts s

27 a7
)y (2)18 @) 5 (427

2
drefga -’;—ﬂ?:w 3 e & R T i T Tl Y gw S Tgds @ dawe @ gedt #) 2

27 27
(- (2)18 3) > (4) 27
(4)
F 2
X__|_y_:"]
g° B
2 aH
2x 5y
= = aeli + =1
a=3 b= .5 [ ] \ 0 T35
(©,3) x_ vy _
b*_5 in] T
= 3 3 /’_—_
5 2 ) o
N N
g 3 2'
1 48
Area 8T =4(§X§X3W =07 M
X -

Let O be the vertex and Q be any point on the parabela, x* = 8y. If the point P divides the line segment OQ
internally inthe ratio 1 : 3, thenthe locus of P is

(xé=y (2) y*=x (3)y?=2x @ ui=2y

AT WRESE X2 = 8y &1 ¥ O Fen 99 W wiE B Q| IR fag P Y@mErs oQ® 1:3 & arale AU
H gredr 8, O P @ famguer 8-

El))x2=v (2) y?=x (3) y? = 2x (4)x*=2y
-

M o 4o, 2f

. ceay \ |y 00 20

{2 -

=7

www.examrace.com
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Ans.
Sol.

Hindi.

Ans.
Sol.

Hindi.

-1 z-2
i and the plane

X —
The distance of the point (1,0,2) from the point of intersection of the line

3 a4 12
X—y+z=16 is
(1) 2414 (2)8 (3) 3v21 (4)13
T }(52: ‘&"‘:1: Z1"22ﬁ9;|"ﬂw X—y+z=16$gﬁﬁaﬁ'ﬁaﬁ,ﬁﬁ (1,0, Q)Qq\-ﬁ%_
i B (218 (3) 3421 (4)13

(4)

Point of intersection

(Br+2 40—1,120+2)
AN+2-H+1+120.+2=18

11h=1 = =1

(5.3, 14)

Distance= /16 | 9| 144 = 169 =13
v fig

(Bh+2, 41—1, 1280+ 2)
BA+2 -4 +1+120+2=16
1MAi="11 = A=1
(5,3 14)

gl = 16191144 =169 =13

The equation of the plane containing the line 2x — 5y + z = 3, x + y + 4z = 5 and parallel to the plane
X+3y+6z=1Is

(1) 2x + 6y +122=13 (2)x + 3y +6z=-7 Bx+3y+6z=7 (4) 2% + By + 12z=—13
IGT 2% —5y +2=3, x+y +4z= 5% A< FRA 7ol FHGAS, 1 FATA ¥ + 3y +62= 1S IR 8, T
FHHGO E—

(1) 2x+ 8y +122=13 () x+3y+86z=~7 B)x+3y+6z=7 (A 2x+8y+12z=-13
(3)

Equation of real plane

2% -5y +z—-3+Ax+y+4z-5=0

X2+ M +yL -0y +z(@4L+1)—-3-58.=0

A2 A6 _4+1_ , 55
= 1 3 6 2
M+6=1-5
2=
11
= —
2
7x 21 49
—  equationof plane ?X—Ty—mu?:o = Tx+2ly+422-49=0

= X+3y+62—-7=0
AT THAS BT FHIBHIOT
2% =By +z-3+Ax+ty+4z-5)=0
X2+ M +yL —0)y+z(E4L+1)-3-5.=0
A+2 -5 41 55
s = =l =
1 3 6 2

=9
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Ans.

Sol,

Ir+B6=AL-20

M= A1
W
2
7% 21 49
— S B EEERT T_Ty_212+?:0 > Tx+21y+422-49=0

= X+3y+6z-7=0

- AT e
Let & b and ¢ bethree non-zerovectors such that no two of them are callinear and (@ x b)x ¢ = 5 [bllcla
If @ is the angle between vectors p and g, thenavalue of sing is
foy
2V2 -5 2 —2v3
O (2 = (3) 3 @ —5—

A 5,Eaenaﬁmﬁmﬁﬁaﬁm%ﬁamﬁﬁﬁaﬁmaﬂ%w(é><5)><6=%|5||6|é%|za%ﬂ%sﬁ
b e g @ 9 &1 W9 8}, A sind B TH A -

22 2 -2VJ3
e B ® 3 4 3‘[

(% Ibllc] +(6-5)% -(cap

Since 3 & p are not collinear J8
a

ol

i A
Chb 2 |bl el =0 & g5 =0

1
Bt
cosf 3 0

cosl = 1 = sing = é = &
73 83 3
Aliter : (3b

- (@ch-bek=_ 161813

3
(é.éb = [% |bll¢| 'fb.éjé WWWw.examrace.com



Hindi.

1 58 e S
s1blic]+1bliCleose =0

cosd = ——

[ 1 282
sing = ¥H—§= %
O W %
(axb)xozglbllcla

—5><(é'x5)
~(esk+ (6-5)15':%1 NE
[% Ibllc] +(6.B):]a“ - (&P

o 3aRD Ovdg T8 |

o= 1
cb+2iblle|=0 & 83 =0

1
cosb+ - =0

cosg = —

Iepfeas ;

3

— sing = ?
(é'xﬁﬁ

- (acp-(Beh - 161813

3

\:

(é.éﬁ:[%lﬁll 61186 a

g =90

Ao
& zlbllc]+bc =0

3
; TR
§|b||G|+|bH0|cose=0
el

3

1_242
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86. If 12 identical balls are 1o be placed in 3 identical boxes, then the probability that one of the boxes containg
exactly 3 balls is

55723 5310 1312 ThL
» 53) @%93] o 20(3] e,
afe 12t 9l di, 3y Y g9l | wf) ol 2, A1 g99 H g g § Sl 3912 814 ) wifdapdr B—
1 10 12 "
g8 2 (2 d 1
(1) 7;[gj @)55{51 B)on[g} (4)22[5J

Ans. (1)
Sol. There seems to be ambiguity in the question. It should be mentained that boxs are different and one
particular box has 3 balls :

then
_ Cyx2® _ 852Y"
number of ways = 37 " 3 L3
Alter
€0 00 #CF 0 FCFC +C+°C T+
[12+3
REELE

k! 12 g g Iﬂ
= C,‘ ‘C3 (2 -2 C3] i \_3|_2|;6

12
G PO 085 NL.

correct answer should have been - BLQLG
3

Hindi. w%7 & @ |k 2 | 98 981 wg@ fafd= ofk v fadm wg@ & & 42 <& 0 =rfen o9 w9

12 e 11
; ; Gyl Do 2
O] B WA = 73312 = ?[EJ
Yefeum
iC, C, (°C, + C, + %C, + %C, + °C. + °C, + °C. + °C, + °C,)
1243
WEEEE

12
= 3(:1 1203 (2¢ _2903) & E||_=2|_E

12
oo N T S | 12
THE TR = 13]2]6 gy BT
3
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87. The mean of the data set comprising of 16 observationsis 18, Tf one of the observalionvalued T8 is deleted and
three new observations valued 3, 4 and 5 are addedto the data, thenthe mean of the resultant data, is
(1)16.8 (2) 16.0 (3)15.8 (4)14.0
16 WETOT TS SMEST &1 9159 16 B | 9T vap vervr orye1 71 16 8, 31 81 %, 3 74 vaqv1 579 #7191 3, 48R 5
g, a@el | e i3 97 &, @1 93 nEwsl @ Hied B

(1)16.8 (2) 160 (3)15.8 (4)140
Ans. (4)

Xyt X X416

=16
16
fafe x,=16
S0 PR Xig—-16+3+4+5
18

_16x10-16+12  240+12 252 —

- 18 18 18
88. If the angles of elevation of the top of atower from three collinear points A, Band C, on a line leading to the foot

of the tower, are 30°, 45° and 60° respectively, then the ratio, AB . BC | is

(1) ¥3:1 2) V3 42 3 iy (423

TR RE fagel ABRC, iR fegisitg e me A RmAad odh 2 IR
MR & =/ IVl A 30°, 45° FeH 60° 8, T AB : BC &1 U 38—

(1) 3 :1 @) V342 @) 1543 )23
Ans. (1)

Sol. tan30° A — AD 3
o = ok I
' AD hv3

K
BD=h;CD=:/r3—*
h
AB  AD-BD
BC BD-CD 30°/445° f60°
ﬁ—l_ﬁ:_v’g:‘/g A B c D
=q__1  V3-1

V3

89. Lettany =tan'x + tan' (1

X 1 1 _
il where [x] < B Thena value of y is

3 3 3 3

X+ X
1+ 3x%?

3% —x
1+3x%?

3K +x
1-3x?

33X —X%
{8

(1) (2) (3)

"
01
1_X2J=ﬁﬁ!><l<‘/_5§,a‘fyaﬂw=m%—

g 2x
"AHET tanly = tan~'x + tan™

3x — x> . 3x+x3 . 3x —x°
1-3x%2 @ 1-3x2 ) 143x%?

3
4 3X + Xyww.examrace.com
(4 2

1+ 3x

(M



Sol.

Ans.
Sol.

(1)

—1 1
BB
x=tan®

:7<9< E
6 6

fan'y=0+tan”tan20 =6+ 20 = 39
3tané - tan’é

=tan 3o =
¥ 1-3tan?8

_3x-x?
1-3x%

The negationof ~sv (~r ~s)isequivalent to

(1) sa-~r 2y snlrn~s)
~sv (~1 ns) @ oy arge 3

(1) B (2) sAlrr~8)
(4

~Baple I A8= 8wy [ i B8
=~(8 A0t

=~(8 Al

So negationiss A 1.

3)svirvr~s)

(3) s v(rw~sg)

THRIT TERITB RS A T

(4) s AT

(4) s ~r

www.examrace.com



