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PART-A (PHYSICS)

1. The Current voltage relation of diode is given by | =(e'°®™—1) mA, where the applied voltage V is in volts and
the temperature T is in degree Kelvin. If a student makes an error measuring + 0.01V while measuring the

current of 5 mA at 300K, what will be the error in the value of currentin mA ?
(1)0.2mA (2) 0.02mA (3) 0.5 mA (4)0.05mA

U SIS & gRT dleedl T | =(e'VT—1)mA H & St & 518l V e ig 718 dleedT dlee W & 3R araH=
T f&M dfeam A28 afs va faemefl 300K R 5mA gRT 70d 84 A99 9 + 0.01V &I FfE el 8, 79 gRT &

A H mA § Ffe @ Erf 2
(1)0.2mA (2)0.02 mA (3)0.5mA (4)0.05 mA " o |

Ans. (1) " _/uJ

- |
1000 V < ¥ vy
I[+1=e T i -% F
\ L
1000V 2 "" - ‘ '
log (I+1) = ' Y ) |
T
d(I+1) _ @dv
I+1 T
~dI__ 1000 ;
ol ~ 1000 (0.01) ‘ .

5+ 1)mA 300 {

di=0.2mA
2. From a tower of heighhH," “particle is thrown vertically upwards with a speed u. The time taken by the

particle, to hit the groun{I is & times that taken by it to reach the highest point of its path.

The relation betwegen H an Ais :

(1) 2g H=n%? (2)gH (n—2)2u2 B)2gH=nu¥n-2) (4)gH=(n-2)u?

S STE H B H, A U I TP BT Pl FEATER HUR DI 3R Bl S 8 HUT Pl gedl T kA H &

T SN SeadH AT UET B IHI B n AT E

H,utd n® 9=

(J)2gH = n2u? (2) gH = (n-2)?u? (B)2gH=nu¥n-2) (4)gH=(n-2)u?

Ans.

(3)
Sol. (L F(n—‘l)t

|

t=u/g
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1
h'+H= Eg(n—1)2t2

£+H—1 1Zﬁ

29 _2g(n_) g2
(h=1Pu® u*

- 29 29

2
=>H= —[n2 2n]

1
Al !17'-’
PR

|

Amass 'm' supported by a massless string wound around a uniform hollgw c‘yl‘\der of mg m and radius R.
If the string does not slip on the cylinder, with what acceliatlo will the pma s"'fél.l on release ?

3% R U9 ga0®M m @ U UhHE WG 9ol & dR]
g e St 9oF R e T8l §, d9 BIS oH W)

ﬁ”jﬂﬁwmﬁ m' sracfad

“4)g
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Sol.

- |
TR=mR2 - .. (2) 4 vy
=

% ( 1., f
g _ 1(
— =a
2 g8 N,

x3
4. A block of mass m is placed on a surface with a vertical crogs g€ction given by Yy = S If the coefficient of

friction is 0.5, the maximum height above the ground at whlcrwk& can be placed without slipping is :

1
Mgm @=m 1( 3 3

1
(4)§m

wwwwqumzﬁrwmw% U3 B HEdTER AR HIC y-—ﬁéﬁaréﬁ% e g qorieh

5T

05%6@&?‘&[%6@ Wmmwﬁmﬁ?ﬂﬁwwmw%%
(g 4,} <2)F @zm @5 m
Ans (1) - '
P
Sol. |, fji:tane:uinlikcase?ﬁmr_ﬂﬁw%ﬁ

/
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5. When a rubber-band is stretched by a distance x, it exerts a restoring force of magnitude F = ax + bx?where
a and b are constants. The work done in stretching the unstretched rubber-band by L is :

1 al? bL® 1(al® bL®
(1)aL2+bL3 (2) E(aL2+bL3) (3) 7"‘? (4) E{ 2 + 3

9 U 98 B Boel I x U I A1 [BAT AT 8 ; d9 GRATT F = ax + bx? &1 T Y9 9 oIl @
STEf a Td b Rerie & fa=7 aifFid Yo' & Bool &I L arfeid &=+ § fbar a1 & ©

1 al? bL® 1(al® bL®
2+bl3 2) ~(aL*+bL? —t— 4) 5|75 "o
(1)al?+bL (2)  (al?+bLY) (3) 5+ @32 "3 “w
Ans. (3) r i)
Sol.  Work done is streching the rubber band - )
IR U8 B WA H far a sl r'; f:
al? bL® - .
W= rax+bx2 dX = —+——
o( ) 2 3 ¥y vy
< \
f .5 F
.
6. A bob of mass m attached to an inextensible string of len hiissqspend frorpia vertical support. The bob
rotates in a horizontal circle with a angular speed o radi about #he vertical. About the point of suspension :

(1) angular momentum is conserved.
(2) angular momentum changes in magnitude but ot in direction
(3) angular momentum changes in direction but nat in magnitude.
(4) angular momentum changes both in direction and magnifu

THTS [P U Afaar SN ¥ 99 SIHE m b Uh 914 DI Th

OR IMPR F ASHIAT ST 8 919 HedfeR IR

ﬁvﬁuw@rad/sﬁwéﬁaaﬁﬁqyifm% forera g X -
(1) Profrg FaT TRfErd Yedm @

(2) Poha W ol 4 ?u}aﬁmﬁaﬁ (

(3) Prvi waw feen & uRad-eiig gfRHor H T8

(4) drofrg 9w 1 e Ug H gRad+iial &
i“\‘iz

C

Ans. (3)

Angular momentum of the pendulum about the suspension point 'O’ is
L=m(FxV)

Then ¢ can be resolved into two components, radial componentr _,, and axial componentr_

1al

-Duetor

ad’ rad’

L will be axial and due tor___, L will be radially outwards as shown.

axial’
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So net angular momentum will be as shown in figure whoose value will be constant (|L| = mvZ). But its
direction will change as shown in the figure.

fag 'O & e Uger &1 BIvfia Faw

L=m(FxV)

[ a1 HeH A QAT far 5wt & Sl e i el B r @ HROTL 3% & Srgfae 8
Stafe @ SR L B o § arex o SR g

axial

fora & yefRia & o @fra I &1 w18 aRATT (L] = mve) fFaa = fag gaen feenm aRafda erft

Short Solution

J L
<14
1.y, F
\ L
=8 (¢
S ) h |
Angular momentum of the pendulum abougthe suspension poi ﬁave a constant magnitude : (L) = mv
(op) but its direction will change as show &e figure.

fag 'O' & HTUE HIvi | BT gRHM (L)=mv(op)%ﬁ%gmﬁ%¥nwmaﬁﬁ

7. Four particles, each of mass M@hAd equidistant from each other, move along a circle of radius R under the
action of their mutual graw‘atfnal attration. the speed of each particle is :

My = ) ((2) ,/ 2 G—M (3) \/—1+2ﬁ <4>—,/—(1 2J2)

WWM$WW@I%Q$W®WE@W% Uh GIR B I THGYU gHId F Brour R

i,

(m\/GRM @ |22 2 @ | S le22) @[ Sh20)
P v
@

Ans.

www.examrace.com



o

GM2 1 GM2 _ Mv?

“WREVz TR TR

GM?  GM* _Mv? Pon.

J2R?  4R? R f'q.

- )

1 [Gm A} (/1

=—. [—|1+ 242 i .
! [SM[1+2v2] P

8. The pressure that has to be applied to the ends of a steel wire of length 10 cm to Keep its Iejngth constant

when its temperature is raised by 100°C is : * L
(For steel Young's modulus is 2 x 10" N m-2and coefficient of thermal-exp réi,on is 1. g10‘5 K)

(1)2.2 x 108Pa (2)2.2 x 10°Pa (3) 0o’ G‘ﬁ4-)‘2\-2><106
10 cm oTHITS @ U Widl & dR & RRI IR o qra9= &Caﬁ %ﬁﬁmmﬁmwﬁzﬁ
foru RRY WR T T g6 @ ﬁﬂ
(T BT I TR O 2 x 10" N m23{R IRIH YR 1><105K- 2)
(1)2.2 x 108Pa (2)2.2 x 10°Pa )2.2 x (ﬂj (4)2.2 x 10°Pa
Ans. (1)

Sol. —— =
ol aAd
P=YaAD=2x10" x 1.1 x 10°% x 100
=2.2x10®% Pa 4 (

9. There is a circular tube in a vertic p‘l}l'wo liquids which do not mix and of densities d, and d, are filled in

the tube. Each liquid subtands 9 _,‘ngle at centre. Radius joining their interface makes an angle o with

d .

vertical. Ratio d, 8° 1 4

Wﬂ?ﬂ'ﬁl’%v‘ﬁﬁ@ﬁfﬂ? ﬁ'%‘aﬁa‘cr S U gEr ¥ Ml 81 e qen et g9 d, T d, 8, el § W

T E AP 59 Bpg W) 90° h‘?ﬁwaﬁﬁaw*@ ST S T B ST A B S €1 e e

. d1;J' v {

L %. ¥ - d2
1
i =
5 .
D
& -
-
r
d,

1 1+ sina 1+cosa 3 1+tana 4 1+ sina

( )1—sin(x ( )1—cosoc ( )1—tanoc ( )1—cosoc
Ans. (3)
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Sol.

/"' o . d 2
Sl N,

1
Rsina d, + Rcosa d, + R(1 — cosa)d, Y - / )
= R(1-sina ) d, « 3¢ S
(sina. + cosa ) d, =d,(cosa — sina ) r ' r
-
di _ 1+tana 4 4 qy 9
= d, 1-tana "( 1 ‘L r'

10. On heating water, bubbles beings formed at the bottongf the ved | detatch &nd rise. Take the bubles to be
spheres of radius R and making a circular contact of radiusr with the bottom of the vessel. If r << R, and the
surface tension of water is T, value of r just before Bubles detatchiis :

(density of water is p,)
I Bl T FRA TR, Gl D el § goAgel I & g
BT AT 79 o 3R A= D dell | a<irg w2l o) 5o r o
z%wﬁquﬁﬁwu%@rmmw%i(

(Ui @1 =7 p,, ©) < ( . |

FWR B AR I3 & gaagall Bl B R

r << R @ o @1 us T T 8, 99 geaat
F

“'* /pw 2 /3pwg
3T (4)R T
Ans. (BONUS) 4
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r
l. sin = —
So R

The bubble will detach if -
Buoyant force > Surface tension force

4
(Pw )(EERB)Q Z(T) (2xr) sin O N 4
. T(2nr)sinO
2p,R
Solving r = —pVSVT El
|
No option matches with the correct Answer (BONUS). " " ‘;‘
sind =" / )
R JB

gAge AT BT A -
IATdT e > U d91d & BRI

(Puw )(%n R® ]9 > (T) (2xr) sin 0

2p,R*g
B BRA W r = ,/7‘”
' 3T

PIs W fdmey Ao 781 = =T

1. Three rods of Copper, brass and steel velded together t6 form a Y-shaped structure. Area of cross-
section of each rod = 4 cm?. End of coppe rc;gi_s maintained at 100°C where as ends of brass and steel are
kept at 0°C. Lengths of the copper, Bfasg*and steel rods are46, 13 and 12 cms respectively. The rods are
thermally insulated from surround‘ except at ends. Thermal conductivities of copper, brass and steel are

0.92, 0.26 and 0.12 CGS units r&8pectively. Rate of heat flow through copper rod is :

aﬁ,tﬁw@ﬁaaﬁdﬂ;ﬁ@ﬁvawﬁﬁmﬁm a1 T & URAP B B U BIC B ATHA
=4cm?g dY B B HAATIA 100°C & Tafdh diddl Ud Wi & IR 0°C I99H R 9 - 2 adfd,
et vd W PP o) el HET 46, 139 12cms ¥ B B S RRT P B, AR F T

ﬁ%ﬁ%mw% ' mﬂa%a@aa%wmw 0.92,0.26 T4 0.12 CGSS&Tg & dId &l 8BS
40 garfed se 2
(1') 1.2 calls o (2) 2.4 calls (3) 4.8 calls (4) 6.0 calls
Ans. | (3)

Sol. 11+12’+ I,=0
Ki@=0) K,(T £0) L Ks(T-100) _ 0

0. T+0'26T+0'92(T—100):0
12l-r 13 46

T=40°C
dQ 0.92x4
5 through copper ar @ forg = 46 (100-40)

= 4.8 callsec.
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12. One mole of diatomic ideal gas undergoes a cyclic process ABC as shown in figure. The process BC is
adiabatic. The temperatures at A, B and C are 400K, 800K and 600 K respectively. Choose the correct

statement :

B
PT \sook
600K
A 400 K c
>V

(1) The change in internal energy in whole cyclic process is 250 R.
(2) The change in internal energy in the process CAis 700 R

(3) The change in internal energy in the process AB is — 350 R

(4) The change in internal energy in the process BC is —500 R

%ﬂ?ﬂwﬁmﬁﬂzﬁrwﬂmaﬁmmABcﬁwém%%ﬂﬁwﬁwﬁ Fftha BC g™

€ A BTd C TIUHIT HHI 400K, 800K Td 600 K& el dar gfra< o "
- &

, {
N B . 1- k\\
P 800K #

60
A 400 K b
(1) F=gt =i ufhar | raRe ot # 7 250R®
(2) 9 CA ¥ aredRe ofl ¥ uRdas Z00 R .
(3)mABﬁanaﬁmwfﬁu%—'350R%

Ans. (4)

f
Sol.  AU=_nRAT _

(4) gferan BCﬁW&?‘fﬁ?ﬁaﬁ?—SOO Rg

-

i""\\
( ‘.-'

l' ¥
For cyclic prcz;;fs AU=0 "

For process

" usH CA & forg

=-500R
‘Forprocess AB :

AB & forw
5
Al = 1XER x(+400)

=100

For process BC :-
u%Hd BC & forg

AU = 1x gR x(—200)
=—500R

p)
( 5
AU=1x2 R (-20

\

¢

¢

\
L)

N/

P

"F
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13.

Sol.

14.

(

An open glass tube is immersed in mercury in such a way that a length of 8 cm extends above the mercury
level. The open end of the tube is then closed and sealed and the tube is raised vertically up by additional 46
cm. What will be length of the air column above mercury in the tube now ?

(Atmospheric pressure = 76 cm of Hg)

T Gell i Bl Tell B IR H 39 ISR ardl 9l & {6 IR & WR A 8 cm IR HF B el &) =1 2
Toll & Gol RR BT 3@ 7 B ATl IR &A1 ST 2 iR el Bl Seaier AfaRad 46 cm F W ISTIT ST
2 Tl H UR & FUR AT W DI RIS I R BN ? (ATIAYSHI &9 = Hg HT 76 cm )

(1)16cm (2)22cm (3)38cm (4)6cm

(1)

For air trapped in tube PV, =P,V,

P,=P_ =pg76
V, =A. 8 (A= area of cross section)
P, =P, —pg (54~ X) = pg (22 + x) £

V, = AX 4 « t
pg76. A8 = pg(22 + x) Ax )

2 ‘1 i
X2+22x—-78x8=0 ‘
= X =16 cm. -—"‘

ﬁﬁm@gﬁwavﬁ:ﬂvz
P1:Patm:pg i-l"\‘_‘
V,=A.8 (A= Qxﬁmzﬁraﬁm)
P,=P_ tpg (54 =x) = pg (22 + X)

m

.V, =M,
= pg76.A8 =
X2+ 22x — 8 x
= X =16 cm.

&
L]

P-\‘p.ﬂﬂlde moves With simple harmonic motion in a straight line. In first t s, after starting from rest it travels a

istance a, and injhext t s it travels 2a, in same direction, then :
(1 amplitude of motion is 3a (2) time period of oscillations is 8t
plitude of motion is 4a (4) time period of oscillations is 61

QEE”#%'UT TR ¥ H R nad Y & el 8 U AR W URe aR U2 1 9avs § g a 3R 3Tl
rmﬁaﬁrzawﬂﬁwﬁaﬁwé qq

(1) 7 &1 M 3a (2) ST BT IMTad BT 818

(3) 7Y @1 3T 4a® (4) ST BT AT BIA 61

@)
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Sol. x =Acosot
displacement in t time = A — Acosot
t I faRemE = A— Acosot
fort=1% forw A[1-cos 01] =a
fort=2t % forw A[1- cos 201 =3a

1-cosot 1

1-cos20t 3

1-cosot 1

2sin? ot "3 4 1"\
Say HIMT x = cosot __r .

1 1 ¢ )

_x { e
21-x2) 3 r ! F

- N 'j
= 2(11+x)=% . .L(j:i" 4
1. K ‘1{

1
:3:2+2x:x=5=coson'

A=2a 0)1':2: Z—ETZE
’ 3 T 3

=T=67 _f

15. A pipe of length 85 cm is closed from one nciFind the numb!r of possible natural oscillations of air column
in the pipe whose frequencies lie beBw 1250 Hz. The velocjly of sound in air is 340 m/s.

mﬁ%cmzﬁwu@%w%‘ﬁaﬁmﬁmm% UTSy H IR W & AW UThfad aleHl o 98
< fFreTfer e sTafy 1250 Hz & &8 & arg & affy &1 37 340 m/s 2

(1)12 <28 (3)6 4)4
Ans. (3) {'1 %
é
- b 2n +1
Sol.  For closed organ pipe f §& Qﬂ“‘i‘-’ gy & fergf= % , (n=0,1,2......)
/ ot -
T @1y
(——M < 1250 J\ .
1) < 1250 x £02
(&n ) 340 85 cm
(28 + 1)< 12.5
2n< 11.50
n 5 M

So we have 6 possibileties

T B9 6 FHTIAN ©
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16. Assume that an electric field E — 30x2] exists in space. Then the potential difference V, =V, where V is
the potential at the origin and V, the potential atx =2 m is :
H o @ H U fAgd &5 g Z30x2” & ad fawarR V, - V,, STl V, qafdg W fa9a 1V, x =2 m R
fava 2 :

(1)1204J (2)-120J (3)-80J (4)80J
Ans. (3)

A
Sol. V, -V =- [OEde

A 0

1
V. -V = [230x2dx Db
0 0 r '

= 302— 80V \" ; /‘J
=_ 3= r r,

17. A parallel plate capacitor is made of two circular plates separated by a dlitar\cg’of 5 mm!ana with a dielectric

of dielectric constant 2.2 between them. When the electric field.in the d(le'btjlc,_ls 3 % 1(V/m the charge

density of the positive plate will be close to : ?1.

a1 g wrel, e a8 g 5 mm B, ¥ UH FHRR ki aﬂmw;wwmﬁmﬁzﬁ
2.2 P U URIAE QT 1 & 19 WRI9gd 9 [Igd &3 3 x 104 V/m 2, 79 gHS ©IC P ML T9cd. T

2R
(1)6 x 107C/m? (2)3 x 107C/m? 3)3 x 104C/ (4) 6 x 10°C/m?

Ans. (1)
. G /
Sol.  Electric field inside dielectric TRTIg[d H Wﬂ Keg =3 10¢

:0:2.2><8.85><10“2><3><104‘1 4
=6x107 C/m?
4
18. In a large building, there are 15 bulbs of 40W, 5 bulbs of 100 W, 5 fans of 80 W and 1 heater of 1 kW. The

voltage of the electric rzns iS %‘20 V. The minimum capacity of the main fuse of the building will be :
T e 9ad H, 40W B ervsr‘;loowa%savsr,sowa%strﬁqmkaﬁﬁa% faSTell & w79 &Y dreedl
220V® 'ﬂ'cFr D TSI @ FATH & BN
(1)8A ; (2)10A (3)12A (4)14A
“@) .

Ans.’
Sol. (Total power (P) -(f\‘ + (5 x 100) + (5 x 80) + (1 x 1000) = 2500W

Bl i
PVI

" " 2500
T 220

- T
=11.3A
Minimum capacity should be 12 A

AT IRT 12 AT AT
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19.

Sol.

20.

Ans. '
Sol.

Aconductor lies along the z-axis at—1.5 <z < 1.5 m and carries a fixed current of 10.0 Ain —a, direction (see

figure). For a field B =3.0 x 104e02x éy T, find the power required to move the conductor at constant speed
tox=2.0m,y=0min 5 x 10%s. Assume parallel motion along the x-axis

T GaTeld z-31&l & A1 —1.5<z<1.5m U= W1 8 3R 399 —a, faon # Rer 9R1 10.0A yarfsd &l &l 8

(Rrar a5) &5 B=3.0 x 10~e?2xa, T & ford, gaTeid &1 ReR a1l W x=2.0m,y=0m % 5x 103s H
Ty B B foTT 3masge wfdd &Y 0T PIFRTT x-3187 TR qH=R A 719 o

________________________ I €\

— 1,
[~ _J ﬁ - |I
/éé "B y A\ "
2.0 r ' (
O - )
/ _________ —-1.5 x
x |1 ¥
—————— - '
- ' F
\ 4\ ( :
1 El‘
(1)1.57W (2)2.97W 5W 4)29.7W
(2
F,=BXIL
12 12 1 2
_ —|F, -dx — - |B(X)ILdx - ———— |3x110°*e™® 0x 3dx
p_t([ext _t([n —5X103!X fox

£

= 9[1- &4 < ( (._.
:9{1—60%}:2.96 “} ¢

The coercivity of a small rr\ag_net where the ferromagnet gets demagnetized is 3 x 10° Am~'. The current
required to be passed i aisde{loid of length 10 cm and number of turns 100, so that the magnetic gets
demagnetized when inste th<1 solenoid, is :

TF BIC DB B , S8l AEgrP TTFHEDIY 8 ST 8,3 x 103Am'2  =shi &I F&I1 100 Vd o=Tg
10 cm &1 U H Yalfed AMaead grR1 B A9, Rrad & gras gkt & e 8 WR g 8l
!ﬁrﬁ,% :-‘ )
((1)30mA (2) 60 mA (3)3A (4)6A
@)
!1orsdlenoid & fog
By
Ho
B = p,nI

> IrH=nI

3x10°= 120,
= =01

I=3A
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21.

Ans.
Sol.

22. Durl-ng the proﬂaltlon of electromagnetlc waves in a medium :

: ity is double of the magnetic energy density.
(2) Electric energy density is half of the magnetic energy density.

" (3) Electric energy @ensity is equal to the magnetic energy density.
magnetic energy densities are zero.

Ans.

Sol.

In the circuit shown here, the point'C' is kept connected to point 'A' till the current flowing through the circuit
becomes constant. Afterward, suddenly point 'C' is disconnected from point 'A' and connected to point 'B' at
time t = 0. Ratio of the voltage across resistance and the inductor at t = L/R will be equal to :

I8! e T uRuy #, g 'C' &1 g 'A' A 99 & SIS <1 1T B 59 % fF aRuer § yarfra art Rer=
1 97 TR e g 'C' b fdg 'A' ¥ geTaR fawg 'B'H t= 0 999 R ST a1 Sl & t=L/R WR UicRIe

T IR dieedl 9§ SUTd 81T

() og ()1 (3)-1

@)

After changing the switch, the circuit will act like an L-R discharging ci
z@sﬁﬁﬁqmﬁﬁwﬁrwwL—meﬁwaﬁmw 3

AA
Wy

L

Applying Kirchoff loop eqation. W e o e o)

VR +V, =0 \‘j

= Vg =-V_
<14

‘..-
Sosrd -~ "‘*

(T) Electric energy

(4) Beth electric a
T e 3 e e a3 & R & SR
(1) faegeha St FHEDHIT Hol TIcd BT G B
2 St FEDHIT HoAl T Bl T 2
(3) Sl T RO Holl T B IR ©
(4) SriltRgee T e St e T

()]

Both the energy densities are equal.

IE1 Foff g-icd Fq1 &
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3
23. A thin convex lens made from crown glass [H = 2] has focal length f. When it is measured in two different

4 5
liquids having refractive indices 3 and - 3 it has the focal lengths f, and f, respectively. The correct relation

between the focal length is :
()f =f,<f
(3) f,>fandf becomes negative

2)f, >fandf, becomes negative
4)f, and f, both become negative

(
(

Wﬁﬂ( )%aﬁwuﬂﬁwﬁmaﬁﬁwmf% a'ersﬁama—c‘mzﬁ—qa aﬁra‘rfﬁr—vr

gdl ¥ IGPR A S 8, T9 B9 drsd HAY f, U4 f,8 Bibd TSl b 49 Gl a9

(1)f, =f,<f (2)f, > f iR f, NP &1 ST 8 )’
(3)f,> iR f, TS 81 S B (4)f, 7d f, a1 o g o JB
Ans. (2 r 'F
1.(3 Y1 1 Y o/
Sol ¥_£E )[R1 R2] = ‘;i" ‘r
8
b
1 1.1 1 “\ {
¥=§:f:2x here | 3 R1_R_2 T b

1 = (3/_2 — 1)(1) . = f,is negative ’ /

f, 5/3 X -
1111 q( )
f, 8x 4(2x) 4f {

= f =4f

Analytically, If a lense is insie ed in a denser sourrounding the sign of focal length changes and if lens is
inserted in a rarer sourrbunfi , the sign of focal length remain same.
If lense is inserted in rarr medlhm the focal length increases.

e ¥ Pl Ao Hrezd @ﬁaﬁnaﬁuﬂwqﬁw%ﬁuﬁaﬁaﬁm e o Bl favel Aregs
@-shmwﬁma:f‘, A X1 DI _fors g81 2T JA BIhd X 96 SR

« . J - ‘
24, ATgreen light is incj from the water to the air - water interface at the critical angle (0). Select the correct
statement.
(1) The entire spectrum of visible light will come out of the water at an angle of 90° to the normal.
(2) The spectrum of visible light whose frequency is less than that of green light will come out ot the air
edium.
(3) The spectrumjof visible light whose frequency is more than that of green light will come out to the air
medium.
(4T he entire spectrum of visible light will come out of the water at various angles to the normal.
TP & [ BT YHIR UT | arg STel STRITS WX BIIdh DI (0) | AMUfas el H g
(1)34“@#'%[ H 90° BIV WX U H T U BT Tl WagH dTex e
(2) T YT HT 98 WagH @] T & JHe 9 BF 8, U ¥ a1y & J1egq H qrex Ao
(3) T USRI T I8 WagH @] Qe X UHTel A 31 ©, Ul & 9 & A1egq H qrex (Adher

(4) T UBT B FOT WagH I 4 Afiers 3 A= Sl i) 9reR Fdam
Ans.  (2)IN HINDI (3)
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Sol. Air

1
o 1 - / |
here Jelsin C = ‘ B .

water

b - |
anddin,_ = a+— Y g "
L

If frequency is less = % is greater and hence R.I. (n__ ) |s~!5's*r‘\d ther&ore ritical angle increases.
uﬁq’mﬁrw%a‘f:a‘fkmgﬁﬂaﬁaﬂaﬁﬂm(‘z) TH PR HifIEH PIoT qM

water 2

25. Tow beams, A and B, of plane polarized light withjmutuallygperpendicular planes of polarization are seen

through a polaroid. From the position when the beam A has ghaximum intensity (and beam B has zero
intensity), a rotation of polaroid through 30° makes the two bearfis appe?eq ually bright. If the initial intensities
L —
of the two beams are |, and | respectivel trtn I equals
»" f
3l 1
(13 @3 31 )3
' 4
a0l & I TG T e dHTel ga1d TPl B a1 §oI AN B Teh UleR1gs §R1 <@l Ol & 39 Reyfd

et gof A E%{(aﬁ?gamﬁzfa#nw%)thmzmwwwaﬁgﬁ%wg%ﬂﬁ

4 W

, _ In
S GIRSE RS G Bl e AT e |, T 1§ qE A g
( 3 1
@3, 25 3)1 4) 3
L
Ans. (4
.-
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Initiall /
nety Finally ’

| Polaroid

| /
Transmission axis

’ Polaroid

o ;
Transmission axis

e | d |

gdd

|
FINSIL RIS 5]

|, cos?30° = | ,cos? 60°

@
i NN

I, 3 4 ‘f"

26. The radiation corresponding to 3 32 nsition of hydrogen atom falls on a metal surface to produce
photoelectrons. These electrons made to enter a magnetic field of 3 x 10~ T. If the radius of the largest
circular path followed by these efectrons is 10.0 mm, the work function of the metal is close to :
(1)1.8eV (2)1.1eV (3)0.8eV (4)1.6eV
BISRIo IRATY] & 3 >R & | fAfdRor U9 g1g U= WR SATUfId E1dR BIelsedg [ S dRdl § 4
SOt 3% 104 T Cofl rafbie &5 3 ey Ra & AR geragtel @R A e aeir ey o) Freen
10.0 mm, 81 T4 g B %W%
(1)1.8eV (2)‘31.1 eV (3)0.8eV (4)1.6eV

Ans. (2) 4 /

Sol. (r "'F

E——J—
2. R2
( 1eV=reB eV
2m
.g-

_ 100x10° 6x1.6x107"°x9x1078
2x9.1x107%

189 — 1.6x9
¢ = 2x9.1

=1.89-0.79 = 1.1eV
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27.

Sol.

28.

Ans.

Sol.

29.

Hydrogen (,H"), Deuterium (,H?), singly ionised Helium (,He*)* and doubly ionised lithium (,Li°)" all have one
electron around the nucleus. Consider an elelctron transition from n = 2 to n = 1. If the wave lengths of
emitted radiation are ., ,, %,, and %, respectively then approximately which one of the following is correct ?
(1)4r,=20,=2),=2,

@),

Aoy M

17772

=), =4%.,= 9,

3

(1) 4, =20,= 20, =1,

(3) %,
3

=), =4%.,= 9,

1 of 11
i:RZ I
A (12 22]

A
}“3

1

11 Ty fhgy

(), =21,=20,=0,,

(4)%,=2),=3),= 40,
BIgSIo (H'), $gcRa™ (H2), teen smafa €iferam (He) iR feen smafiid ofiferm (,Lie) |t & Uep gerae =
AAG HARIMRE n=2" n =1 & A GHAY R fIaR HIRT 3fe SRt fafeor & aRasd wae

A, Tl 2, 8, 9 FrafellRad Twei § | $ITA1 T L © ?

2)%, =20,= 20, =,
(@), =20,=3%,=4),

arb) 1 -rw)

1 1

1

by Ay 9k Oy

So option (3) is correct

I fawea (3) 4 &

The forward biased diode connection is

URIT I 91T SIS SIS &

(1) +2V

NI

() P SN,

>t wan—2Y (2) md
-2V

(1

1%

.
For forward bias V, >V L‘

T SRR D RIT V>V,

So 31 02—l>|—_“w3~(_;20 is forward biased.
3 IrfA=faY B I 2%
Match List-I (Elercgoma netio‘Wave type) with List-1l (Its association/application) and select the correct

option from the c

ices given below the lists :

o

List-l f 4 List-ll
(@) |Infrared waveé N To treat muscu ar stran
(b) [Rado waves' (? For broadcast ng
(c) |Xrays ,J ( ) |To detect fractureof bones
- Absorbed by the ozone ayer
(d)" U travo et ‘ (v) |of the atmosphere

@) [ (b) () (@)
(1) (iv) (iii) (ii) (i)
). (1) (ii) (iv) (iii)
@ i) (ii) (i) (v)
) @) (ii) (iii) (v)

¢

|

" /--J

<
.

r
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-1 (Fre graehi TR UhRR) bl -1 (391 Srwiferel,/Srgoriiiave ) & aferd aforg Sk ferdi & el fad 13
el 4 |e famed g

List-l List-l
(@) |sfaRad aw1  |() [AFEURRN @ (el & sa & fag
(b) [T T () |varo & fordy
(c) |Xfp=or () |efssar & aiRenm &) uga™ & forg

(d) |ORTIT= fHROT [(v) |GTATEaROT PY MM Uk §RT STaiyoT

<« 4
@ ) © Q €
M W (i) (i) (i) - / |
) (i) (ii) (iv) (iiif) \) { »
@ (i) (i () W) A F

) 0 (ii) (iii) ) -

Ans.  (4) 12 g0
Sol.  Option 4 Is Correct - 1 -"-. r
fawea (4) w2 ‘

scale has 10 divisions in 1 cm.
(3) A screw gausge having 100 divisions in the C|rcular scale @nd pitch as 1 mm.
(4) A screw gauge having 50 divisions in the circular scale andypiteh,as 1 mm.

wﬁmﬁﬁwwaﬁmﬁwss %@gﬂiﬁwﬁﬁw%ﬂmwuﬁﬂm?

30. A student measured the length of a rod and wrote it as W ich mstrument did he use to measure it?
(1) Ameter scale.
(2) Avernier calliper where the 10 divisions in ver r scale natches with 9 division in main scale and main

(1) T® Hex wbd 4
(2)@%%@@&%%% 0%3@%%9W®ﬁaﬁﬁaﬁqgﬁqﬁm$mmﬁm
T

(3) U %, ot e AR Tt F 100 977 ¥ 3 = 1 mm ®
(4)@@WWWmﬁsow%aﬁvﬁa1mm%
Ans. (2 <4 {4
Sol.  If student measure 3.50 cm |fc means that there in an uncertainly of order 0.01 cm
o AT 3.50 %) HuaT ¥ o swer e ¥ f 7€t sifadar 0.01 cm wa @ R
"C of V.C = 1 MSP,=4VSD
R ST @1 T =1 MSD — 1VSD

P 1 1_1
=1L 10]7 qoo M

Sa B is Correct option
B) fadwed G@l 2

-

r
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31.

Sol.

Sol.

32.

Sol.

33.

Sol.

PART-B (CHEMISTRY)

The correct set of four quantum numbers for the valence electrons of rubidium atom (Z =37)is :

wifead gwaT] (2 =37) & ford qo=it sagi=l & 3fd IR dared TR &1 de Bl §

1
(1)5,0,0, + 5

M

Z=37.

Rb is in fifth period.

1 1 1
(2)5,1,0,+§ (3)5’1’1’+E (4)5’0’1’+E

[Kr]5s! is its configuration. \ \

Son

Rb dfad 3mad &1 I 2
s®! fa=IT Kriss'

JAd n=5,1

1 €

1 1)
=51=0,m=0,s=+7 or- 3 » 98/ )

Z=37.

=0 m—Os—+1or 1 ‘1‘\_
2 2 I

If Z is a compressibility factor, vander Waals equation at low pressure can be written as :

e Z Fdre ot 81 A HH I19 UR drsvdTed G2l ST APl B
Hz=1+2L 2)Z=1-——= 3)Z=1 4z—1+ﬂ
(hz=1+ % @2=1-Vrt (3)2=1% - RT

@

Z=1-

a
RTV,,

a9 f
In low pressure region, vanderwaal eguatign becomes
g <19 &F H, gvedrd FHIBROT fn:v

A

-—

<4

i"""n

CsCl crystallises:i bodScentr‘eﬁ cubic lattice. If 'a’ its edge length then which of the following expressions
is correct ?

CsCl T %ﬁaﬁ

.

(1)

(3)r

In[CsCl, CI- lie a

Hence. Along th

%

Wﬁm%‘m% Ife IR & 18 'a' B a1 e 3 6 9 e a1 S

;\\ .

++r =3a

3a 3
(2) Negr *Tg rT (3)rCs++rC|_:2a (4) roge +1g = /3a

rners of simple cube and Cs* at the body centre.
ody diagonal, Cs* & CI- touch each other so.

Cl & IR °9 & Pl R qAT Cs* BT s W R &, 39 UPR I fddb0l & rgfawr Cs* qon

Clwwfi%‘rﬁ%aﬂ

V/3a
2

=Tosr T

crr
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34.

Sol.

Sol.

For the estimation of nitrogen, 1.4 g of an organic compound was digested by Kjeldahl method and the

M M
evolved ammonia was absorbed in 60 mL of — sulphuric acid. The unreacted acid required 20 mL of ——

10

10

sodium hydroxide for complete neutralization. The percentage of nitrogen in the compound is :

AT & AThed & ol 1.4 W B AiE STesial Y & SR rufea fasan a1 den gaa gu smifan

zﬁfsoﬁ?ﬁﬁ ﬂmqﬁmmﬁmﬁfﬁﬁ%mw aﬁﬁﬂmzﬁqﬁmﬁﬂwzkmzoﬁ#ﬁ @ﬁ::w

RESIERIES] El?r AMILIHT g5 IR | Ao Bl Uferddn 8

(1)6% (2)10% (3)3%
(2

Mass of organic compound =1.4 g
let it contain x mmole of N atom.

organic compound ____, NH,

€

'4

%

X m mole F r’
2NH, +H,SO, __, (NH,),SO,. (1st)
6 mmole 4 4 q°
. _uge “ L
initially taken. g " r
H,SO, +2NaOH ___, Na,SO, +2H,0 (2nd) L4 L
2 mmole "\ ‘
») ) )
reacted

Hence m moles of H,SO, reacted in 2nd equation =
= m moles of H,SO, reacted from 1st equation =
= m moles of NH, in 1st equation =2 x 5 =10

= m moles of N atom in the organic compound =[10 m molgs

= mass of N =10 x 10 x 14
=0.14g¢g

0.14
= %of N = 14 x100 “1

=10 %
FfE AE B gqH = 1.437
W%WNWmE%)Gnimolewm%
Hrafh AH — NH, (ei %
X, m mo
2NH, +H,SO, (NH, )‘-SO . (1st)
6mmo|ﬁ'I
g F R

(H SO, +2NaOH 1\—:\@ ,SO, +2H,0 (2nd)

r

2mmole
» 3iffed B €
s'ﬂl;ﬂo‘l?%‘cﬁﬂ ¥ 3ffdpd H,S0, % mmole =1
(1" d H,80,® mmole=6-1=5
=\ st widx7 H/NH, & m mole = =2 x 5 =10 m moles
= PfsfTd QS § N TRATT & m mole =10 m moles
:l\?‘ww=1o><1o-3x14
) =0.14g¢g

0.14

=>N® %= 14 x100

=10 %
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35. Resistance of 0.2 M solution of an electrolyte is 502 . The specific conductance of the solution of 0.5M

solution of the same electrolyte is 280<2. The molar conductivity of 0.5 M solution of the electrolyte is
S m2molis :

T AT quEed § 0.2 M e &1 50Q ufiRig 8 59 faeras &1 fa¥re srae@ 1.4Sm™' & o1 faga
3Eed & 0.5M faerae &1 ufckg 280Q & fagd srmaed & 0.5 M faere 1 Aok aTetdhdl S m?2 Aret! 7 BRiY

(1)5 x 10 (2)5 x 103 (3) 5 x 10° (4) 5 x 102
Ans. (1)
Sol. x=1.4 S/m.
R=50 O )
M=0.2 " e}
K:% ><£ \) 'l'l
0 44x50m- - '
—_— = X -
= A . m-'. > .!‘,I J L ]
Now, new soltuion has M = 0.5, R = 280 ¢y ) ( /% F
o T farer ¥ M=0.5,R=280 Q ""\. ,"'
4 ' »Y ) |
1 ¢ 1 1
= — _— = 14 50:*
=K=Rg A T 280 g
1
M= et 1540 y.
1000xM_1000x0.5 2000 :

("""'
P,
36. For complete combustion of ethandi sOH(7) + 30,(g).—— 2C0,(g) + 3H,0(/), the amount of heat
produced as measured in bomb ¢ j’ime er, is 1364.47 kJ mol~" at 25°C. Assuming ideality the Enthalpy of
combustion, A-H, for the reactigmwill be :
(R=28.314 kJ mol™") 4 {

Q@)ﬂﬁazﬁqﬁmﬁzﬁiﬁi -\
C,H;OH(/) + 30,(g) - oz(glm 3H,0(/), T SHARIMIER H AT Hotl 25°C TR 1364.47 kI mol~! & e
A §U Saad I Grel, AgH Bt

(R=8.314 kJ'maL™") '

T ()= 1366.95 kJ mgle! (2)—1361.95 kJ mol-’
(3)— 1460.50 kJ mal-" (4) - 1350.50 kJ mol-"
Ans. | (1)

Sol. €H,@0H(f)+30,(g) —, 2CO,(g)+3H,0(¢)
"
AUE - 1364.47 KJ/mol.

—1x8.314x298}

>
AH'= —J364.47 + 1000

=— 1364.47 - 2.4776
=—1366.94 KJ/mol.
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37. The equivalent conductance of NaCl at concentration C and at infinite dilution are 1., and ., respectively. The
correct relationship between .. and % is given as :

(where the constant B is positive)

Jr=0 C W AR 3= a9a1 R NaCl faerem 7 sfaader= @1 L, 3R &, J1d §Q S9! STadl Feaer forar off

REZSIRS

B 7o Rer 3ip B)

(1) 2¢ = A, +(B)C
Ans. (3)

(2) ¢ = 2, = (B)C

Sol. hg =M

Sol. A, =L,-BJC (3413 &P AR AHHROT)

38. Consider separate solution of 0.500 M C,H;OH(aq), 0.100 M Mg,(PO,)
0.125 M Na;PO,(aq) at 25°C. Which statement is true about these solution, assum

electrolytes ?
(1) They all have the same osmotic pressure.

(2) 0.100 M Mg4(PO,),(aq) has the highest osmotic pressure

w _BJC (Debye Huckel onsagn equation)

(3) g = 4, —(B)WC  (4) 4 = 4, +(B)YC

r.

(3) 0.125 M NazPO,(aq) has the highest osmotic pressu
(4) 0.500 M C,H;0H(aq) has the highest osmotic pre

0.500 M C,HOH(TefTa), 0.100 M Mg,4(PO,),(STeila),0.250 A KBr
P 25°C TR 19 <IN Y DT BT U9 ST
(1) 39 99 & ford mHIfied g9 & A | 8T

LT
»(aq), 250 M KBr@@q) and
gaII salts to be strong
1 4
i
! o & r
) 3R 0/125 M Na,PO,,(STeli) ez

HUA H  prA a1 gerref 27

(2) 0.100 M Mg,(PO,),(STela) &1 SATFHTCD aTd S g !

(3) 0.125 M Na,PO,,(STefl) &1 emwf%mia

(4) 0.500 M C,H OH(STell) &1 3MAHTCH
Ans. (1) R fm
Sol.  0.5MC,H,OH (aq) '_1

i=1 -

effective molarity = 0. 5 i 4
0.25 M KBr (aq) | » %
i=2 il ( ‘.-'
effective molarity=0.5M "
Hence all colligative properties are same.

B 4k A
B

0.1 M Mg, (PO,), (aq)
i=5

effective molarity = 0.5 m
0.125M Na,PO, (aq)
i=4

effective molarity=0.5M

Note=: = Tﬁis' equation is"Solyed by assuming that the examinar has taken Mg,(PO,), to be completely soluble.
(However the fact i€hatiit is insoluble (sparingly soluble).

Sol. 0.5M C,H,OH (aq)

aﬁlﬂgmwaﬁwgﬁ%

0.1 M Mg, (PO,), (aq)
i=5
AT HIelRaT = 0.5 m
0.125M Na,PO, (aq)
i=4
gHTEY AIeRAT = 0.5 M

Note : I8 HHIHRUT J§ AR & I T8 © b Mg,(PO,), ToI%e0 3 fIera & it aeg 8 & I8 afdery (sreafderd) 8
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39.

Sol.

40.

1
For the reaction SOy, + EOZ(Q) == S0y, fKp= Kc(RT)*where the symbols have usual meaning then

the value of x is : (assuming ideality)

aTffsha, SO, +%oz(g) =803 & U K, = K(RT)* BT STafeh W9 Yereh 3R AT 37ef ¥ & al

JMTERRATT A §Y X BT A BN
1 1
(1)1 @) -3 @) 5 (ON
@ p
K, =K, RTY" €

1 '!-"/i'l

AnQ:_E r r

- |
L]
For the non - stoichiometre reaction 2A + B — C + D, the following Hne?io‘q_ata wereobtained in three
separate experiments, all at 298 K. ( ',
a% N
Initial Concentration | Initial Concentration | Initial rate of; format nofC|
(A) (B) (mol\
0.1M 0.1M
0.1M 02M
02M 0.1M
The rate law for the formation of C is (
dc dc dc
_ = _ —_ 2 _ =
S =wAE @ # VAT @) g AR @) =
wmﬁwﬁaaaﬁ@m% { tr%mﬁzgsKwﬁwTﬁzﬁmmﬁo—a@
UR™ S TG0 TQ‘&H* GTE{T C 999 B! URM™® a3
(A) i‘ B6) ! ({AL S )
0.1M \Ji 0.1M 1.2x107°
= 0.1M L02M 1.2x1073
0.2M 0.1M 24x1073
SR & Y G/ @1 ax frm B
1d£—kAB 2d£—kAZB 3d£—kA BJ2 4d£—kA
(1) 4 = KAl () =KAPB]  (3) 4 =KAIBP  (4)  =kAl

4)

1.2%1Q:3 =K (0.1) (0.1)
1.2 x 104 = K (0.1) (0.2)"
2.4 x 107 =K (0.2 (0.1)
R=KIAJI' [B]
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4. Among the following oxoacids, the correct decreasing order of acid strength is :
o= sl ol @& forg omer wifda @1 @emed gear w9 B
(1) HOCI > HCIO, > HCIO; > HCIO, (2) HCIO, > HOCI > HCIO, > HCIO,
(3) HCIO, > HCIO, > HCIO, > HOCI (4) HCIO, > HCIO, > HCIO,; > HOCI
Ans. (3)
Sol.  Decreasing order of strength of oxoacids :
ATl 3Tl @1 ATHAT BT Teal gaTl HH
HCIO, > HCIO, > HCIO, > HOCI
Reason :
Consider the structures of conjugate bases
HIROT

EP
el el @ T s e R ‘)
O 2" /‘J

| . i ( F
| N -..é \— i é R L —
NG 0 :g”q 0 0 :gl).:_ :Cl—0: - '

|

O_

:0

5

’ Y
Negative charge is more delocalized on CIO,” due to resonance, ( N
hence CIO," is more stable (& less basic). 1

3FIE & BRI CIO,” TR e M8 faReiisd 81 STl & " CIO;G#&'CE'\’W%(ST?J{HWW%)

42. The metal that cannot be obtained by electrolysis 0f an aqUeous'solution of its salts is :
oTq ST U G & STl faerEl & getagaRi (Rgd A UT e} 8 Fhal B ®
(1)Ag (2)Ca (3)Cu (4)Cr
Ans. (2 . /
Sol.  Reason : Higher the position of elementﬁt% electrochemical series, more difficult is the reduction of its

cations.
If Ca?* (aq) is electrolysed, water i i aiéed in preference to it. Hence it cannot be reduced electrolytically
from an aqueous solutions.

PHRT a'gﬂ?mmﬁ'cﬁﬁﬁ'vﬁﬁa?cr-%f Rerfa Rrae 8= (SWR) BrFfl, I 8 $HS g9R—IAT BT Y=d Hiod BT,
Ifs Ca? (STeiiy aﬁ%ﬁgaa%réﬁ%‘m% Al SHD T H Sl BT YIAHG wY A TEI B 7, 39 ISR Uh
Wﬁm@gwéﬁmmﬁﬁwé

43. The octahedra?l‘p J’w plexof a metal ion M3* with four monodentate ligands L,, L,, L, and L, absorb wavelengths
. in the region of red, green, yellow and blue, respectively. The increasing order of ligand strength of the four

ligands is )
(M?’*%r@srra:rzm hS! foriTel, Ly, Ly, Ly 3iR L, & A1 31T BeAdbId TR ollel, 8, Ulel 3iiR el erai

g T B RO HRAT & IR il &1 wfdd $1 91 H4 ©
('.1)I;;<L3<L2< ;. @)L <Ly<ly<L, @B)Ly<L,<L,<L, (@)L,<Ly<L,<L,
Ans. (2‘

Sol. L4 L, Ls Ly
Py 'i

red | green | yellow | blue
absorped green |y

" Increasing order of energy of wavelengths absorbed reflect greater extent of crystal-field splitting, hence
higher field strength of the ligand.

Energy : Blue (L,) > green (L,) > yellow (L,) > red (L,)

~ L,>L,>L,>L, infield strength of ligands.
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Sol.

Sol.

45.

Sol.

Sol.

Ly |Ly | Lg | Ly
dd | & | | A

by
e R g

. TN TRITETT B SHoll B RIS A, fohvea & faures & a1fde R &1 uslRia oxar &, o foris
BT &5 A S Bidl 2

Holl e (L,) > 81 (L,) > bl (L) > @ (L)

o L>L>L > L, (oS & & wmed #)

Which of the following properties is not shown by NO ? 4 \ (\

(1) It is dimagnetic in gaseous state ( il
(2) Itis a neutral oxide - |
(3) It combines with oxygen to form nitrogen dioxide \ Y | JB
(4) It's bond orderis 2.5 r ' ; r

NO 19 w1 o o1 usfRid w81 & 8 ? - }
(1) =fr sraRen # gfrgwHT 8 A4 y 5
(2) TE TP SEIH SifaITSS @ \ ‘\ '
(3) TE SRS A AN TR ARSIOH STEATRITES sl-ﬂcujl 1

(4) 39 9 BIfe2.58

(1)

NO is paramagnetic in gaseous state.

AR gTaRen § NO g ©

a0

In which of the following reactions H,0, aatls s a reducing ageft?

o1 foe arfaifesaneti | H,0, T o T PR 8?7

(@ H,0,+2H*+2e —>2H,0 { 4

(b) H,0,—2e —>0,+2H* U‘

(¢) H,O0,+2e — 20H -

(d) H,O,+20H -2e . Y <N 2H,0

(1) (@), (b) “(2)©),(d) @) (@), () (4)(b), (d)
@ p

H,0O, acts as reduging agen[v&_len it releases electrons.

i.e. (b) & (d) g '

i,
The correct statemgnt far the molecule, Csl;, is :

L H,0, sTErd @Sﬁﬁmwﬁm%eﬁaﬂwﬁ Jgtd (b) T (d)

o €

(4) itis a covalent molecule. (2) it contains Cs* and I3

(3),&'bontains Cs%t and 1 ions. (4) it contains Cs*, I and lattice I, molecule.
Csl, 319 & ford g@nel e g

(1) TP FAeGANIDH! A7) 3 (2) 394 Cs* 3iRR I; 3MY 8 &
(3)?3@?"9s3+ MR 3 B & (4) 35 Cs*, 1 IR L, Sreia BId &

@ -

It is a simple & popular fact.
I8 UH M 9 fIead dRe® ®
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47. The ratio of masses of oxygen and nitrogen in a particular gaseous mixture is 1 : 4. The ratio of number of
their molecule is :

T Ry AT 8707 3 SIS SR ASEIo & S &1 I1guTd 1:48 9 A1 7 S9! 319] Gl &

T B
(1)1:4 (2)7:32 (3)1:8 (4)3:16
Ans. (2
(moz)
No, MO2
Sol. Ny, B My,

Mo, 128 _1 28 \¢ &
my |32 4 32 r F
- |
L]
7 - A ‘r J
= 1 ..\ F
32 5 -
. “\_ ‘
‘. ) |
48. Given below are the half-cell reactions : ‘l

MnZ* +2e — > Mn;E°=-1.18V
2(Mn%* +e — Mn2+) ;EC=+1.51V
The E° for 3MnZ* —— Mn + 2Mn3* will be :

(1) —2.69 V ; the reaction will not occur (2) -2.69 he reaction will occur
(3) -0.33 V ; the reaction will not occur (4) -0.33 V; the rt_ajé'tion will occur
A 7B g Jol AfAfrard & g #

2(Mn®* +e —— Mn?*); E° = +1
3Mn?* — Mn + 2Mn®* a% mﬁ_

MnZ* +2e — > Mn;E°=-1.18V )
1"\'7

(1)-2.69V; arf'hr@mﬂ-a?fs (2) —2.69 V ; arfaforar BrFf
(3)-0.33V; arf'hr@maﬁg (4)-0.33 V; arfaforar Brf
Ans. (1) J ( p

Sol. Mn2- __E1=151V_§ Mn?* 53171 18V Mn
a4 for anj dis\!!r' ortionation, E°=-1.51V -1.18V
- 4 =-269V<0
( Reaction is non-spfvta 0US.

2+  EY# 51V Mn2* EX=-118V _ Mn

'.~'.~|§4n2+ % fog E0=-1.51V-1.18V
' =-269V<0
49. Whiéh ieries of reactions correctly represents chemical relations related to iron and its compound ?
d HySOy4 HS04,0, heat

(1) Fe ——224 FeSO, —2—%4=2Fe,(SO,), — > Fe

(2)Fe —221% ,pep 9 ™804 ,pego,  heat | Fe
(3)Fe —=2M®a , pogy, N0AAT |, pogy, 205 Fe
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Sol.

Sol.

50.

Oy,heat

(4)Fe Fe 304 CO, 600°C

CO, 700°C
FeO Fe

39 3 AIfAFhIIRN &1 B AT pH JTe ®U H AR 3R 39 AThl &1 IArafe fAfsharet o fFefia s

g7
(1)Fe — 312804, pego, —H259.%2 , Fe (50,), — 7 Fe

2)Fe —229% , g0 —T3M80s ,pogo T g

3)Fe —227% ,Fecl, — %%, Fecl, —2" 5 Fe

(4) Fe 0,,d17 Fe 304 CO, 600°C FeO CO, 700°C Fe .

4 " ‘;‘

The correct reaction are as follows : ks f
1 - /'

(1)Fe+H,SO, ___, FeSO, +H,,H,SO, +2FeSO, + EOZ — Fe,(SO,), + I-ri) _ " r'

-#
Fe,S0,), — 4, Fe,O,(s)+3S0O, T (This is given Wrongly) 4 4 B

0, .
(2)Fe T) FeO (it could also be Fe,O, or Fe,0,) '.L_‘ ‘\‘
.

FeO +H,SO, ___, FeSO,+H,0 ‘l
2FeSO, _4_, Fe,0,+S0, + SO,

A
(3)Fe c—|> FeCl, T no reaction (it cannot give FeCl b

]

o) co co
— —>
(4) Fe N Fe,O, 600°C FeO Wo {e

This is correct. < 1 _ }
|E T e UeR 9 f

J

-—

(1)Fe+HSO, Feqo +H,, H,SO, + 2FeSO, + 102 ___, Fe,(SO,),+H,0
Fe,(S0,), - Fe og(( +3So N (@' Tord fa W B)

(2)FeL> (7% Fe,0, 31271 Fe,0, 3 Gl & )

Feo +H,S0, \{\so +H,0

2FeSO _2, Fefo, +1S0, + SO,

(3,)Fe Fe|—>ﬁgmmaa(asFeC|ﬂé‘réW%)

0, co co

—2 — —
(4)Fe N Fe,O, 600°C FeO 200°C Fe
TE g

-

The equation which is balanced and represents the correct product(s) is :
(1) Li,© + 2KCI — 2LiCl + K,O
(2) [COCI(NH,)s]" + 5H* — Co?* + 5NH,* + CI-

(3) [Mg(H,0)g]?* + (EDTAY* _excessNaOH , Inig(EDTA)2* + 6H,0
(4) CuSO, +4KCN — K, [Cu(CN),] + K,SO,
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TGN I Fgferd & AR Fned 51 %l & 4@ 8, B
(1) Li,O + 2KCI — 2LiCl + K,0
(2) [CoCI(NH,)]* + 5H* — Co?* + 5NH,* + CI-
(3) Mg(H,0)g?" + (EDTA)+ — 2R = 25T
(4) CuSO, +4KCN — K, [Cu(CN),] + K,SO,
Ans. (2
Sol. (1) Li,0 + KCl—— 2LiCI + K.O
wrong equation, since a strenger base (K,0) cannot be generated by a weaker base Li,O
TeTd FHIDRY, Tffb Th geiel &R LiO, §RT o Udel &R (K,0) el U &1 Febell ©
(2) [CoCI(NH,),] + 5H® —— Co** (aq) + 5NH,*+ CI- |
This is correct. All ammine complexes can be destroyed by adding H® . 'ﬁ

&
e R B ) TR e @1 H T e Reifr R o e E: 2

[Mg(EDTA)?* +6H,0

\
OH" - .
(3) Mg(H,0) " + edta*™ ——— [Mg(edtal* + 6H,0 ’r > r'

This is wrong, since the formula of complex must be [Mg(edta)]>
T8 AT ©, YfP AgHA b1 G [Mg(edta)P- B AR <
(4) 2CuSO, + 10KCN ——> 2K [Cu(CN),] + 2K, SO, + (CN); T ( :
it is a wrong option, as given in paper. . 1
e TS Terd fabed & o ue ¥ fean © ‘( -] ‘

51. In Sy2 reactions, the correct order of reactivity for the followiflg compounds : CH,CI, CH,CH,CI, (CH;),CHCI
and (CH;);CClis:
AIffrpi CH,Cl, CH,CH,CI, (CH,),CHCI 3R (CH,),CCl &1 Sy q ?&1 FRUT HT S WR HA B B

(1) CHyCl> (CHy), CHCI > CH;CH,CI > (CHy) CCI v

(2) CH,CI > CH,CH,CI > (CH,) CHCI>(

(3) CH,CH CI>CH ,Cl>(CH,), (2—43)3 CCI )

4) (CH ),CHCI > CH,CH,CI > CHﬂ cal {
Ans. (2

1
Sol. Rate of § 2 « —L{——Sterc cr'&wdpg T
N

’ a {f CH,
|
CH,CI > CH,Q))-)CI > CHCH-Cl > CH~¢~Cl
. C

i 2! : CH, H,
( 1° Crowde \\\ 20 3°
1e

¥ -
& ‘ 1
S RSNy v r———
CH,
CH.CI & CH,CH,CI > CH-CH-CI > CH3—(:3—CI
CH, CH,
1° gferarfaa 2° 3°

10
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52. On heating an aliphatic primary amine with chloroform and ethanolic potassium hydroxide, the organic
compound formed is :

(1) an alkanol (2) an alkanediol
(3) an alkyl cyanide (4) an alkyl isocyanide
Vferhfed gt THF &1 FARIBH 3R verriiferd T BESIass & A1l TRH $R- UR a1 IRAM® AfiH
BIAT ©
(1) T VehbTTA (2) T VehASRITA
(3) TP Vfewet RiamTgs (4) T el SMsRAIRIATTES
Ans. (4)
k|
s C,H,OH \ KOH o o, L
- ————» R-N=C:
Sol. R - NH, + CHCI, R-N=C r ol
1° amine _ alkyl - / )
isocyanide A} L}
- ® © r ' r
R—NH, + cHel, SHCHKOH o N=c: N
1° gl NEE < } A .
SR IRIBEIES] % ( L
=8 : (¢
| ’ L
53. The most suitable reagent for the conversion of R—CHgg HO s
(1) KMnO, (2) K,Cr,
(3)CrO, )PCC yridinium Chlorochromate)
R-CH,~OH — R-CHO ¥ qg& &1 9dd 31fd® BT B
(1) KMnO,, (2) K,Cr,O
(3)Cro, 4 (4)PCC (ﬁmzm‘ FARTHIC)
Ans. (4) ( .
Sol.  R-CH,0H 5 »R-CH=0OH " { {
Pyridinium chlorochromate is the oxidising agent.
AR =M FaREPHe TH H"r_q’ mmﬁw AfiHHE B
<
54. The major organic com;ﬁu?ﬁd"fdrmed by the reaction of 1,1,1- trichloroethane with silver powder is :
(1)Acetylene = 2) El}réne (3) 2-Butyne (4) 2-Butene
1,1,1-T18 D} ﬁﬁﬁ_m?m&@ﬁmwﬁwma@wﬁaﬂmﬁmmﬁm%
= O SIEEiy (2)§9ﬁ=r (3) 2-<geTE (4) 2-5gEr
Ans. (3)

A
Sol. 2CH —CCl,——» 6 9 H —C = C-CH, + 6AgClI
But-2-yne

2@H.—CCl, 629 CH,~C = C—CH, + 6AgCl
-2
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55.

Sol.

Sodium phenoxide when heated with CO, under pressure at 125°C yields a product which on acetylation
produces C.

ONa 125° H
B C
@ +CO, 5Atm Ac,0

The major product C would be :

AIfETH eSS $ o T@ 3R 125°C TR CO, | AMWfhar - W Sl A1 91 e & S9a gRafcere™
W f5a1 vt C B B

ONa 1250 H
B C
@ +CO, 5Atm Ac,0
1

IS 9131 § f3ha1 el C BT “
D
: N7

OCOCH, H ecotH, ¥ ¢
COCH, . '

(1) COOH 2) (3) COOCH, (4) \

1 i COOH
COCH, %

()
It is a kolbe schmidt reaction.

Ig TP died e srfafhar 2

ONa COONa
D
@m 125°c @ H Aol
Asprine
(pain Killer)
1 } 5
ONa COONa COOH §
O- C—CH
. 125°C _HAcO_
5 atm
(aé SEIED)

o

56. ( Con5|der|ng the basic st ength of amines in aqueous solution, which one has the smallest pK, value ?

Sol.

[ B RIY Fafd & R fr=faReadl § & feae fo pK, &1 919 &9 4 &9 8rm ?
(ﬂ.) CH3)2NH (2) CH3NH, (3) (CH3);N (4) CgHsNH,
1
(O er of basic strength of aliphatic amine in aqueous solution is as follows (order of K, )
(CHg,NH > CH4NH, > (CH,),N > C,;H,NH,
As we know pK = —log K
SO (CI-I!;;N.H will have smallest pK, value.
STely fieae 4 gfedfed il ol i amedd &1 H8 R 8 (K, 31 5H)
(CH,),NH > CH,NH, > (CH,),N > C;H,NH,
&4 Sd 8 & pK, = —log K,
ST (CH,),NH Fad T pK, AT Tl &
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57. For which of the following molecule significant p # 0 ?

cl CN OH
a) @ (b) @ () @ ()
Cl CN OH

(1) Only (a) (2) (a)and (b) (3) Only (c) (4) (c)and (d)
71 9 9 59 o] & oy 9gd ¥ d& p =0 8rm 2

4
cl CN OH sh 4
@ ' / )
a) (b) (c) (d) ' F
|
cl CN OH Y HY

(1) b (a) (2) (a) 3R (b) (B)W (C) ( 14-)'(c)3ﬂ'\’ (dr
Ans. (4) 1
) |

Sol. In the quinol @ and thioquinol @ —-OH gr%Aps & —SH greups do not cancellise their dipole moment

as they exist in different conformations. 4 (‘

SH

SH

Koo/H Koo ] f
@ ‘@ same as in thioquinol.
0 1 %
K \H H/ ’, N
'at

(ﬁ%ﬁﬂﬂ@ Bﬁw H —OH W8 T2 —SH W g # 570 fayd el AR 721 81 uid © Jife
WW}WﬁWW%

\oo/H Koo/H
@ @ (marfaa=ta & Y v 81m)
et \H H/ ‘A
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58. Which one is classified as a condensation polymer ?

(1) Dacron (2) Neoprene (3) Teflon (4) Acrylonitrile
ST ¥ fhad] Fre~ed Igad AT SIRAT ?
(1) SI=RH (2) Frfi= (3) SHaA (4) WfshamTsgISd
Ans. (1)
Sol. Dacron is a condensation polymer of ethylene glycol and methyl terpthalate

S, U Teadmic Ua #e exele &1 Uh Ao 98D §

“3 1
MeO—I(IJ ﬁ—OMe + nHO-CH,-CH,—OH r J\

] O ‘
(n-1)MeOHlPonmerisation Y, - /|'I

- |
O—C@C—OCHZ—CHZ 4 4 vy’
I I <25 .
0 ( -

O n W
Dacron 4’ { 1' S L] 1

a
MeO-C G-OMe + nHO— CH —CH,-OH g
Il Il -
0 0
)
(n-1) MeO ﬁﬂ_\”ﬂ ;
i

@
1 -, 1‘

‘at
e

59. Whlch one of the f g bases is not presentin DNA ?

(1) Quinoline (2)Aden|ne (3) Cytosine (4) Thymine

ﬁﬁrmﬁ%zﬁ? DNA# &1 9Tl 7 ?

(4.) RigeTei (2) UfS = (3) ATZERIA (4) a1
Ans. (1
Sol.  Quinoline is an alkaloid, it is not present in DNA, DNA has four nitrogenous bases in adenine, guanine,

cytosine & thymine
TP Tehdllgs 8 I8 DNA H 921 Ul oar 8, DNAH aR Aglioiidgd &R i S+, W,
w‘dﬁ%asﬂ TSHIM U ST ©
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60. In the reaction,

CH.COOH __SAH: A PCh o AcKOH
3 )
the product C is :
(1) Acetaldehyde (2) Acetylene (3) Ethylene (4) Acetyl chloride
rfaforan e,
CH.COOH —SAM: , n PCs o AGKOH
3 ’
H fopa vl C 8T B
(ONSSEES (2) Tf¥feei (3) gTSen (4) TRiCTEd FRTES
Ans. (3) L)
| ¢
LiAIH, PCI,
Sol. CH,COOH——> CH,CH,0H —> CH,CH,CI (B) 1 - / < ,'i
A) 3¢ WY
—HCIlAIc. KOH ' ¥ r
- |
CH,=CH, o \J ;
(©) . 1.,
ethylene ‘ ( :‘
N N\

(A)

M
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PART - C (MATHEMATICS)

61. fX={4"-3n—1:neN}andY={9(n-1):n e N}, where N is the set of natural numbers, then X U Y is equal
to
e X={4"=3n-1:neN}TAM Y ={9(n—1):n e N}, 8, TT&l N UTdh< A& & Tz &, Al X U Y IR
8
(1)X )Y (3)N 4)Y-X

Sol. Ans. (2
X={0,9, ... 4" —3n -1}
Y={0,9,...,9n-1)}

Now4"—3n-1=(3+1)"—3n-1 ‘\
=3"+n3"+ ... +"C, 0. .

is a multiple of 9. r ]

Also Y consists of all multiples of '9' from 0, 9,....... . b ' )

Hence all values of X are subset of values of Y. r ' "= r

Thus Xu Y=Y > |

Hindi X={0,9, ....... 4" —3n -1} 14 ‘B

Y={0,9,...9n-1)} - 1 ‘. rr

FIY" —3n—1=(3+1)—3n—1 \ ‘\ ( ;
=3"+n3"'+...+"C, 9. . P . ‘

9 BT O B :

T Y, 9% FH OIS TG 0, 9,.......
3 X @&l W Y & A BT U T B
3 XuY=Y

£

:
Z+— -
K

62. If za complex number such that |z| > 2, t‘n‘b_e minimum v4ue of

4

(1) is strictly greater than 5/2 <

(2) is strictly greater than 3/2 but k‘;‘ than 5/2
(3) is equal to 5/2 -

(4) lie in the interval (1, 2) A

-
-
uﬁzwwaﬁww@w%@zmgm

(1)5/2 9 fFR=R ¥81 & ) J
(2)3/2 ¥ PRERGEST ¥ R 529 o
T (@)52d WIeR @

(4) 3iRTE (1, 2)1#%
)

1
Z+ ) BT =LA R

Sol. Ans.. (4

o
+ — H H () o
‘ o is distance of 'z' from 5
Cleasly its minimum value is when z = —2 which is 3/2.

ol S
Z+§Fm aref —Eﬁ z2dH

\

Hindi.

T 9 z=-2 8 9 $EH =[ATH A 3/2 8
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63. If a € R and the equation — 3(x —[x])? + 2 (x —[x]) + a? = 0 (where [x] denotes the greatest integer < x) has
no intgeral solution, then all possible values of a lie in the interval :
& a e RAAT FHIHRUT —3(x — [x])2 + 2 (x — [x]) + a2 = 0 (TT&T [x] S IS ¥ NP B ST & Sl <x B) BT PIg
e & 78 8, A a® W §9a 714 {59 iRt 3§ Rerd €, 98 ©

(M (=2,-1) (2) (=0,-2) U (2,0)  (3)(-1,0)w (0, 1) 4)(1,2)
Sol. Ans. (3)
a? = 3{x}* - 2{x} [ x = [X] = {x}]
LetAMT {x} =t .. te (0,1) As x is not an integer f% x qUIie &1 @
2
a’ = 3t — 2t fi(t) = 3t£t - gj

R 8

Clearly by graph 3IR® & W< g &

_al
2 3|0 3
_§Saz<1 A "( e F
ae(-1,1)-{0} (As S X # integer JUJE ;' E\‘ " 1'-

Note : It should have been given that the solution exists'else answer will be a eR- {0}

1 1
64. Let « and B be the roots of equation px? + gqx +r =£, p = 0. lf pfq ,r are in the A.P. and o T— =4, then the

p
value of |o. — B|is : _.,H,,f
4

AT o TAT P FHIBROT px2+qx+r=&?0$-ﬂﬂ% Ifg p, q,r FHR S H E qen ;+;=4%",Fﬁ
lov — B| BT A9 © ‘{‘ : f

J34 213 J61 217
M7 A ®) =5 @) =g~

Sol. Ans. (2 ( I ~'%

‘ 01-'
px? + gx r=0<;'
g {
&8 J r.ar &
2q=p+ur\\
( 1 1 ]
\ —+—=4

a B
.l‘ *
4 °tP_, SR
of r
q=—-4r 5 ... (i) -8r=p+r
p=-9r ... (ii)

» q° 4 _ )
|0c—[3,.r= @+ B)? —dap = o2 p by (i) 31X and (ii) &

_J-4pr  1er2+36r2 2413
Ip| | =9r| 9
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3 1+f(1) 1+f(2)
1+f(1) 1+f(2) 1+1(3)
1+4(2) 1+f(3) 1+f(4)

65. If o, B =0 andf(n)=a"+ p"and =K(1=a)?(1-B)(a—-p)?,then Kis equal to

3 1+f(1) 1+f(2)
1+(1) 1+f(2) 1+1(3)
1+4(2) 1+f(3) 1+f(4)

afg a, f =0 TAT f(n) = o + fr qAT =K1 —al(1-BR(e—p)2E, o KSR B

(M1 (2)-1 (3)ap @) o

Sol. Ans. (1) £
14141 A+a+p 1+a?4p2 N1 11 1 o1 1P _" ‘) J
T+a+p A+o+p% 1+a®+p% _ 1 o B[ 1 o B |1 o NS /1
14a? +p% 1+a®+p% 140t +p4 1 o? B2 1 o B [ o2 p2 r‘ | r’
=(1-o)*(1-B)? —_ R\ - |
(1= (1=B) (x=P) <A g
1‘..". r

66. If Ais an 3 x 3 non-singular matrix such that AA’ = A’'A ar_li'B A-'A’, then B ’,équals :
afe AP U1 3 x 3 FhAUIg AME & b AN =AATIIB=AA 8 i BB IRTaR 8
(1)B (2) By 3) I+ ' M1
Sol. Ans. (4)
BBT =B(A'AT)T
= B(AT) (AT
= BAA™T 2
=A"ATAA)T /

=ATAATAT)T rv‘ -

= IAT(AT)T
67. If the coefficients of x® and x* in the expansion of (1 + ax + bx?) (1 — 2x)"® in powers of x are both zero, then

-‘ f
=AT(A)T {.
=AT(AT)" ‘ 1 y
V4
(a, b) is equal to

= |
<t . L |
afe (1 +ax+bx2)(1—2()"*a%->@%’arcﬁﬁwr\fﬁx%raﬂ X G & TOTe Y 2, I (a, b) IR B

272 * 272 251 251
[ %) ) e eleF] @[]

Sol..tAnst (2 v,

(% ax + bx?)(1 —
( coeff of x* &1 TUITH & 8G,(-2)° +a.(—2)?. ®C, +b.(-2). ®C, = 0
" coeff of x* &1 UITHE °C,(- 2)* +a(-2)° . 8C, + b(=2)?. ®C, =0
= ¢ 51a-3b =544 and iR 32a — 3b = 240
Stbiracting we get TieT™ TR UT il & a =16

b = 272
= - N
-
68. If (10)9!5'2(11)1 (102 +3(11)2(10)7 + . ....... +10 (11)° = k(10)°, then k is equal to
IfE (10)° + 2(11)' (10)8 + 3(11)2 (10)7 +. ... .... +10 (11)° = k(10)°®, &l k RTeR &
121 441
(1)100 (2)110 ®) 7o @ 700
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Sol. Ans. (1)
Let | s = (10)° + 2(11)' (10)8 + 3 (11)2(10) +.............
3 %s= (1) (10)8 + 2(11)2 (10)7 + wovoerreer.n.

substract T ™

(

M

10]5 = (10)° + (11)! (10)2 + (1) (10)7 +

10
10° 1-[”]
1 10
=-7% 11 —(N)®
10
Ao 1010 — 1170 1o 19y10
== 105_ 0 1010 _1_( )
== g s=1010+ 110117
s=1011

-, given f&@1 810" = k(10)°

- k=100

Three positive numbers form an increasin & If the mi
are in A.P. Then the common ratio ofgthe (G.P..is

A g FEATY ded! U ST§) H e e 59 oIk
FEN GHR A1) § 8 9Tl ©,

(1)2-+3 LA

Ans. (2) 1 L
fj{ﬁ

69.

Sol.
arr -

jz )
L]

a a,
a 2ar
Lar=a+ar?
ar=1+r2
e dar+ =0

(r:4¢2£

70.

is equal to :

. sinﬁcos2 X)
lim————

X2

x—0 R %:
(1)

@) (3) /2

+10(11)°

+9(11)° + (1)1

+H11)° = (1)1

« '8
¢
\'l.-" /1J
‘-r' j‘r
i vy
‘A F
al S

v

‘erm in this G.P. is doubled, the new numbers

Sl ) Gt areh e g o) @ o, a7 o

ddle

ST T AT &
(3) V2 +43

43+ 42

ON
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Sol.

71.

Sol.

72.

Sol.

73.

Ans. (2
: 2
Lim Sin(zcos? x) O torm
x—0 X2 0
. 2 . . 2 .2
_ Lim sin(rcos” x) _ sin(zsin“ x) . Tsin®x —
X0 x? rsin? x x? '

1
If g is the inverse of a function f and f'(x) = 1ot then g'(x) equal to :

aﬁgwfzﬁragc—ﬁq%awf'(x)=1 '(x) IRTER B :

1
(1) 1+ {g(x)}° (2)1+{g(x)¥ (3)1+x°
Ans. (2
If f(x) & g(x) are inverse of each other then,
af f(x) 3R g(x) TP TR & Ufal™ & 4,

1

9=y = gt =1+x

—

Here T8 x = g(y) =  gy=1+[gyr = g0 THlg(y

|

(4) 5x* _"i:
- /‘J
F

)
¢

J"I
r

-

Rl .
If f and g are differentiable functions in [0, 1] satisfying f(O') =g(1), 9(0) %and f(1) = 6, then for some

(4) 2f(c) = 3g'(c)

celo, 1[ :

afg faqr g, [0, 1] 7 @G HAd & S f(0) = J!) g(O)"—Oaﬁ?fm)—szﬁrwwﬁ% ar foes
cel0, 1[ & foru

(Mf(c)=g'(c) (2)f(c) =2g'(c) f) 2f(c)F d'(c

Ans. (2

Consider f(x) — 2g(x) = h(x)

Then, h(x) is continuous and differentiable in [0, 1]

Alsoh(0)=2&h(1)=2 -
Hence h(x) satisfies conditions of Rollesﬂ remin (0, 1)

Thus, There exist a 'c' such that h'(c ‘ where ¢ € (0 1)
A 6 f(x) — 2g(x) = h(x) 3

@ h(x), [0, 1]15[ A iR \qunm

qATh(0) = g h(1) =2

3| h(x)(O 1)ﬁ@raqﬁu$§uﬁqﬁa@ﬁﬁew%
37, CWW]%W fer.ahi(c) = Stel c € (0, 1)
= f'(c) = 29(0) ‘_,.

If x =—1 and x = 2are extreme points of f(x) = alog|x| + px? + x then :

x——1 qom 2, f(x) = adog|x| + Px2 + x & TAfIG 7, I :

((10( 2[3——— \\\(2)0c=2,[3=% (3)0c=—6,[3=%

(1)
f(x) =Tx£n|x|+[3x
o .

2
(1 f‘(x):g 2px +1 = 28X + X+ 1

X
Si x =-1, 2"are extreme points = f ‘(x) = 0 at these points.

Ybx =—1,27=R49 fag &8 = f(x) = 037 fR=gall W
Henceﬁﬁ 2 —1+a=0

8p +2+a=0

1
-6p-3=0=pP=—— & a=2.

= f(c)=2g'(c)

4)a=-6p=-
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1
74. The integral [£1+x—l]e xdx is equal to:
X

1
TP [[1+x—1je”de R 2
X

1 1 1 1

(1) (x+ )e"* +o (2)-xe " +c @) x-1)e +c  @xex +c
Sol. Ans. (4

[(10x- 2" o

X

1 1 i
e Xdx+ [ X—l e xdx - )
X J s

\
Applying integration by parts in (I) (1) § FHTHAT BT TR r . > r'
We get, - [

L 1 1 1 o ¥
- X+— 1 X+— X 1 Xt .
[ex+xdx =x. e *- [ x[1—x2]e *dx =xe X - [Lx—)e X? 1, r'
P 1r'
1 1 1 [
X 1) % ~ » .
Thus 31d [ex+xdx+ [ (X—;)e Xdx = x e X 4 dl '

75. The integral !\/”45'” 5_45'” dX equals : ‘ ‘,'
4
il ol !\/1+4sm §—4sm— dx‘wv : ‘,-I
(1) 443 -4 (2) 4342 (3)7—4 @ 2 -4-43
Sol. Ans. (2) A §

ﬁ‘! .J\‘
X
| = (!.\/1+4sm E 4si l.: [|1 2sinx/2|dx

= n—qex
4i

- m’3 - .
(= [11=2sinx/2 W—Zsinx/Zldx = [(1-2sinx/2)dx + [ 2sinx/2-1)ax
n/3
0 /3 0

H

i o n/3 T
- cos— cos=
— A2 T +]172 T - X

2 Jg 2 n/3

{ +f£} —(4)+(0—-m)- {n 4x§—g]

g+2\/§—4—n+2\/§+n/3

=4-n/3+4.[3
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76. The area of the region described by A={(x, y) : X2 +y?’<1and y*<1—-x}is:
A={(X,y): x2+y2<1 T Y2 <1—x} D gRI Ua &7 BT &5 © :

nE_2 2 _+E 3 _+i nZ_2
M5 -3 @ 3 @273
Sol. Ans. (3)
Intersectionof X2 +y2 =1 & y? =1 —x
isx=0,1
The required portion is shaded as shown.
Area of region is area of semi-circle plus area bounded by parabola & y-axis. 1,0

.. ., T
Area of semi-circle is 5

|
2 _ . ‘\
Area bounded by parabola = 3 of corresponding rectangle ),
- )
2 L, d A { »
= — X X = — L
3 3 r : F
4 - |
Hence total area = — + — . ¥ vy’
2 3 < g r’
Method - 1 \ ( -N
Required area = area of semi circle + area bounded by parabo _ 1'
1 3! f # )
I fa-vhey 2 E o [y—y]
2 2 3 o
=T 4o (1_1) L
-2 3 = 273 4
Hindi. e
X+y2=1&y =1-x Ufoesed A “\
X = 0 1 ‘ )
e W R # et T 8 3’ _ {
&3 P &3, ST ad Emeﬂaaqoq__x‘y-am Tl RIS § IR AF BT ATHSA 1,0

T
m@‘aﬁzﬁrﬂmgi’:
RITT H TRIg= t%%mw%m
. v, L2 k0t
i - 3T
( o
A F{ ATHA = * 3
Method =1 #
&hol = BTGB + WRITT I URdg &%

1 y31
1-y*)dy - © o
+£( y.y_2+2[y 3]

0
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dp(t 1

77. Let the population of rabbits surviving at a time t be governed by the differential equation Zi ) = > p(t)—
200 . If p(0) = 100, then p(t) equals :

dp(t 1 .
A fHN TR t IR SNfAT @RI &) ST iadhd THIBROT p() =5 p(t) — 200 gRT Faf3d 2
Ifg p(0) =100 %, 1 p(t) IRTER 8 :
(1) 600 — 500 e (2) 400 — 300 e2 (3) 400 - 300 e*? (4) 300200 e 2
Sol. Ans. (3)
1
’ = — -2
P'(t) = 5 p(t) —200 ) \‘\
1 " o |
P'(t) - 5 P(t) =~200 - / J
\) *
1 . -
LF= 2 r F
, . -
Hence solutions is T A B B
1
1 ~t/2 1 . 1 .l; r

p(t) e 2 = [—200e dt =400e 2 +C % ‘\ ( y
or 3l p(t) = 400 + Ce'? ‘l 1 ) 5 ‘—
<f® Since p(0) = 100 ;
=100=400+C=C=-300
Thus 31 p(t) = 400 — 300 e*2.

78. Let PS be the median of the triangle with vertices P(2, 2), —1),and R (7, 3). The equation of the line
passing through (1, — 1) and parallel to PS is : /
WPS({EB%@G{EI%HTW%WW( ), Q (6,—1), #R(7,3)8 (1, —1)¥ BB T aTell @l
ST PS & |AMCR 8, & FHIBT ©
(1)4x+7y+3=0 (2) 2x - oyag 11 0 © (3)4x=Ty~11=0 (4)2x+9y+7=0

Sol. Ans. (4) ‘ f

P(2,2) '
<4
%
Q S 7 vR(7‘ 3)
(6,-1) (1 1) k|
L £ \
““Siope of BS % L
(, PoR 4 1379
Sy
" Hence equation of line through (1, —1) & parallel to PS is:
aﬁ(:l.—1)®raﬁ 3R PS & FHIIR YET BT THIGRT:
2
v+ 1) }; (x=1)
& Yy +2x+7=0
79. Letas b c and d be non-zero numbers. If the point of intersection of the lines 4ax + 2ay + ¢ = 0 and

5bx + y + d =0 lies in the fourth quadrant and is equidistant from the two axes then :

AT @, b, ¢ AT d IR WA & A Ywsi dax +2ay + ¢ = 0 AT 5bx + 2by +d = 0 BT gRIeT fig A9
TIJAT H B qAT QAT AeT AR B, Al

(1)3bc-2ad =0 (2) 3bc+2ad =0

(3) 2bc - 3ad = 0 (4)2bc +3ad =0
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Sol. Ans. (1)
4ax +2ay+c=0
5bx + 2by +d =0

X _ y B 1
2ad-2bc  5bc—-4ad  8ab-10ab
_ bc-ad _4ad-5bc
= X YT 2w

In fourth quadrant point equidistant from axis will have sum of x & y co-ordinate =0

Tgiageier 7 3l F WIER U R x, y P F<idl ST AFHS 871 =0
2bc-2ad = 4ad-5bc

= 2ab ' 2ab ‘
= 2ad -3bc =0 r i)
V. /1
80. The locus of the foot of perpendicular drawn from the centre of the ellipse x2 + 3y? =glon any tangant to it is
éﬁaﬁx2+3y—GEﬁzﬁaﬁsﬂaﬁmﬂm%@TW@ﬁﬁwaaa%mwﬁgj &\
(1) (¢ + y2)2 = 6x° + 292 @)y -0 -2r X
(3) (x* — y?)? = 6x% + 2y (4) (2 —y?)? = 6x* — s
Sol. Ans. (1) ) ( 2% F
= k\ . ‘r'
| ’\ I,h |
P(h.k)
Y\
X +3y =6

equation of line through (h, k) & perpendﬂl r to Iinejoiningf to ori;;in
ﬁg(hk)%aﬁaﬁraﬁ?aﬁﬁ@? m%@zﬁmif@zﬂﬂﬁw

<y—k>=7<x—h>

2 1k
=
Since it is tangentto ellise Tgﬁ T T DI W W1 B R

C? = a?m3+ b?

b
[hz &2 h2
-—_J

" ‘\6)k2+ 2
(: (%2 +y?2 =|6x2 # 2y is the reqd. locus. 3A< fogue

touching the €ircle C externally, then the radius of T is equal to :
g g9 g oEdm @5 (1, )R e an = =18 Ik THx (0,y) e 94 & Sl g a5 4 81 &= orar
aﬁcﬁmwﬁmw%aﬁmﬁﬁ—mw%

V3
i @5 O w2

L C be the circl )\/Ith centre at (1, 1) and radius = 1. If T is the circle centred at (0, y), passing through origin
i
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Sol. Ans. (2

c, (1, 1)r, =1
c,(0,y)r,=1yl
C1C2 = r1 + r2

JA-0)2 +(1-y)?

=1+1y|

2-2y+y =y +2ly| +1

4ly| =1

Iyl = —

_ 1
Y= 3

82,

1
Mg

Sol. Ans.

@)

Y =4x > y=mx+

x2=-32y

1
2 = _ mx +—
X 32( m]

32
X>+32mx+ —=0
m

D=0 =(32m)
32mi=4

= 'i
83. (The image of the

The slope of the line touching both the parabolas y? = 4x and x? =

TRISTAT y2 = 4x TAT x2 = — 32y Al BT W B Tl Y@ DI JForem 2

2
@3

32
—4x 2=
m

(1,1

©,y)

—32yis:

z-4
=_— in the plane 2x —y +z+ 3 =0 is the line :

-3 z-4 .
WZX y+z+/3=0% Y@ y1 = — @ ufafdq areh v
X — 3 y+5 z-2 5 x—3:y+5:z—2
-9 @ =3 7 5
3 '+ 38 y 5 z-2 4 x+3:y—5:z+2
( ).‘3 -5 (4) -3 -1 5
Sol. Ans. (3)
x-1_ y-3 z-4 -2(2-3+4+3)
2 -1 1 4+1+1
x-1 y-3 z-4
= 2 ~ 1T g T2
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Image of point (1, 3, 4) on given line in the given plane is (-3, 5, 2)
Y@ R Rerd g (1, 3, 4) &1 @Aaa | ufdfes & (=3, 5, 2)

Line is parallel to given plane Y& f&3 ¥¥del & AR 83,1, -5
So, image gafery ufafdg

X+3 y-5 z-2

3 1~ -5

84. The angle between the lines whose direction cosines satisfy the equations [+ m +n=0and [2=m?+n?is

31 YEn f5e e rean, TR0 (+m+n=03AqT £=m2+n? B G B 8, B 19 B DIV 8

Mg @2 @5 @5
Sol. Ans. (3

04

€.
f+-m+nNn=0 iiiiiinnnn (1) - /J
A} \

—m? +n? ) € 3 >

Ez_m + NS e

= 2 _m?=(-(-m)?=0 g
=2m(m+ ¢)=0 11 B
m=0 or f=—m

so direction ratios are S¥feTy fg& U 8- 1, 0, 1 Sﬁ?‘andq 1,0 (

asa, +bsb, +ciCy )
- cosO =
- JaZ +b? +c2 /a3 +b3 +c2
1
= C0s0 = 1+0+0 1

£

.~.e=§ 4 r'

<
85. Ifbxﬁﬁxaaxé]:x[éﬁa]zthﬂueqdalto
R [aixb b6 6 3| xaﬁsf%anw%

(10 2) 1-"\ (3)2 (4)3
Sol. Ans. (2 ((

-._[E" b x_C v, x 3] (whereG’s’Tﬁzéxg)
(={5x<6x6>}. )

={(p. )b —(p.bPc}(Cxa)

={ia% clb -[&' b C]c}(cxa) (Asp=2axb)

=@ b c]lb ¢ a]-0(-[2a b b]=0)

=fa b cp(-[bfc a]=[a b ¢))

RHS/=1[2 b é]z

L -
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86.

Sol.

87.

1
Let A and B be two event such that PIA U B)— —,P(AnB)= — and Pt) , Wwhere A stands for the

complement of the event A. Then the events Aand Bare:
(1) independent but not equally likely

(2) independent and equally likely

(3) mutually exclusive and independent

(4) equally likely but not independent

AT AT B a1 WY e © b P(W) - P(AmB) %a@ﬂ P() —%mﬁsAmAiﬁwzﬁ

Tufar & o geATy Aden B :

(1) @G & IR A=l el B ‘\
(2) WA & TAT FHAT § " .
(3) URRTR 3TUASHT AT WIH © s .|
(4) FREHET § IR WA A el © 4 /1

\
Ans. (1) r r

Givenfear g P (ﬁ) ; (AﬂB) % p(ﬂ):% - J < i
1 v _ "'...L_ r
. | {

- 1-P (AUB)=—

=1-=—-P@B)+—= (- PA)=1-P(n)

. Aand B are not equally likely. '*@ B {HHTd! ?ﬁﬁr’
Further 9= P(A). P(B) = —Xﬁ;—é P(Aﬂ B) i

. Aand B are independent events A 3R B W geA ©
<1
il - %
The variance of first 50 even natural numbers is :
Tgell 50 9H EH'CB TR B H
'437 833
L(1)437 - (3) =~ (4)833

Sol. (Ans
' Z(x —x) (x -51y _ 2P 432+ +49%) _ 2P +2°+...+50°)-2(2° +4% +....+50°)

88.

50 50

™

=883

1
Letify(x) = K (sinx + cos*x) where x € Rand k > 1. Then f,(x) — f,(x) equals :
> 1
A £, (x) = E(sinkx+coskx)%, SElx e RAATk > 18, @l f,(x) = f(x) &RIER 8

1 1 1 1
(™) @) 1 @) g )5
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Sol.

89.

Sol.

90.

Sol.

Ans. (2

1
f (x)= K (sin x + cos*x)

1, .4 4 1.6 6 1 . 1 .
—f = —(sin*x+cos” x)—=(sin®x +cos® x) = —(1 — 2 2y) —— (1 — 2 2
f, —f, 4( ) 6( ) 4(1 2sin? x cos?x) 6(1 3sin?x cos?x)

A bird is sitting on the top of a vertical pole 20 m high and its elevation from a point O on the gp&d is 45°,

It flies off horizontally straight away from the point O. After one second, the elevation of the

reduced to 30°. Then the speed (in m/s) of the bird is :

TP el 2041 S TP SrdfeR @ & RRER o Sa7 § d1 g6t 4 & U g O | I{I I
%l 0¥ W &fte faen # SsAT 2 Uh Adhs & 918, O W Uell BT I~IF Bl T H_30° &

gfa A #) ge & a1t B

(1)20+2 (2)20(4/3 —1)
Ans. (2

BA=0A=20

i B B'A'

J3 T oA

OA'= /3BA

OA+AA = 3 x20

(3)40(+2 -1)

=&

V'

| B

om O is

'||%I e
2 o
F
44}40<\F 4@)

Y F

4 3\30°
AA'=(,/3 —1)20 Py A% A
“ﬂ ‘o A'
V3 -1)20 '
- (3120 ] ) =(4/3 - 1)20 __.f‘
$ 4
The statement ~(p < {;) is :
(1) a tautology ~ (2)a‘a|lacy (3) equivalenttop <> q (4) equivalentto~p < q
PAI~(p < ~ )
(1§D (t&utology) (2) TP AN (fallacy)
(@peq$§ﬁ’u 4)~p < qB Jou
Ans. (3)
" Method-1: ~q)
i
Lf' q Yo ale alo [» =

T F T F F T

F ; T F F T F

T F T F T T F

F T F T T F T
—Lr
Method-2 : logically equivalent of ~(p <> ~q) &1 dIfhd FITT isp <> q &
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