
1. Two stones are thrown up simultaneously from the edge of a cliff 240m high w ith initial speed of 10m/sand 

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? 

(assume stones do not rebound after hitting the ground and neglect air resistance, take g = 10 m/s2) 

(The figures are schematic and not drawn to scale.) 

fcn~ 240m~~ mil m ~ fcn;,-R ~' cD -q-~ffi cnl ~ -x=n~ ~ ctt ~'X tB'cm T[<:ll ~ ' ~~ctt >TRfi4-rcn 'EfT~ ~l 

10 m/s Cf~ 40 m/s~, TIT f.:rhim -q ~ ~T mq) (Ol~~)Lffi~ -q-~ m ~1 ~'fl~ ~ ctt ~fcr m 'flllZf fcr~T 

(LTfurcf~) cB~ WfffQcn ~ ~m1 ~? 

(11H ~ fcn, -q-cQf'X ~ ~ c~R cB ~Tq: ~ mT ~'X ~ B"'CRifcl ~ Cf~ CIT<]; em ~fcrxlt.T ~<:! ~ , ~T 

~ g = 1 0 m/s2) (<:r5T mtfl mer~ "&fer~ or-R~ ~ oll'X ~~ m ~'f!T'X ~ ~) 

240 

(1) (2) 

t(s) t(s) 

(3) (4) 

t(s) t(s) 

Ans. (3) 

1 Om/s t ! 40m/s 

Sol. 240m 
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-240 = 10 t _! X 1 OF 
2 

5F -1 ot- 240 = 0 

t2 - 2t- 48 = 0 
F - 8t + 6t - 48 = 0 

t = 8,-6 
The first particle will strike ground at 8 seconds 
upto 8 second, relative velocity is 30m/sand relative acceleration is zero. After 8 second magnitude of relative 

velocity will increase upto 12 seconds when second particle strikes the ground. 

~~11 cpu1 8 ~~ LR iJI~ ~ c"CPXPl'TT I 8 ~cpu~ CfCfl ~1!1 ir'l 30m/s ~ TI~ ~ CCTXUT ~~ ~ I 8 ~cpu~ ~ 

x=r~m ir<T em ~ur 12 ~cpu~ CfCfl -q~ iJ[q Tim fufc'r<:r cpu1 x=re'ffi" ~ cm'm'l"T ~ 1 

240m 

1st 

2nd 

l40m/s 

t 

2. The period of oscillation of a simple pendulum is T = 2n Jt. Measured value of L is 20.0 em known to 1 mm 

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

Ans. 

Sol. 

fcnx:ft ~ ~Zifm em an-era , T = 2n ~~ I L em "I1TfCra 11R 20.0 em%, ~x:rctt <:!~~TIT 1 mm ~ I ~ Zifrnm cB 100 

~T"Cif~ em X'lll<:f 90s~' fum 1 s fcr~~~ ctt ~ ~ lfiGT 'l<:fl ~' TIT g m f.1e:rfxuT it <:[~~mT i t<Tt : 
(1) 2% (2) 3% (3) 1% (4) 5% 

(2) 

Given~~ 
li.L 0.1 
- = -

L 20 

90 1 
T = 

100 
sec. li.T = 

100 
sec. 

li.T 1 
- = -

T 90 
www.examrace.com



=> t.g x 100% = t.L x100 + 26.T x100 
g L T 

t.g 0 ( 0.1) ( 1 ) -x100Yo = - 100 + 2 -
g 20 90 

so nearest option is 3% 

3Rf: -x=r!Of\-qqcft fcrcm;q 3% ~ 1 

100= 2.72% 

3. Given in the figure are two blocks A and B of weight 20 Nand 100 N, respectively. These are being pressed 
against a wall by a force F as shown. If the coefficient of friction between the blocks is 0.1 and between block 

Band the wall is 0.15, the frictional force applied by the wall on block B is: 

<r5T orR~ -q ca GC1'TctJ (~c~) A a2-TI B ~Tf<l "l"l<l ~ ~~ 'l'TR ~T: 20 N a~T 100 N% I ~-;::g , ~ 61~ F &NT fuRft 
<f\qw lN ~T<n IJ'IT XB'T % I <:f~ ~TUT ~llTlctJ ctJT 11R, A Cl'~T B ct ff\'q 0. 1 a~ B ofrx <f\qR ct ff\'q 0 .1 5 ~ aT, <f\qR 

"&NT GC1'lctJ B tN ~'ll 61~ 5T'll : 

(1) 100N (2) SON (3) 120N (4) 150N 
Ans. (3) 

Sol 

F 

20N 100N 

Assuming both the blocks are stationary 

<:!5 +nf-'1~ fcp c:-1~ ~TctJ ~x ~ I 

N= F 

f
1 
= 20N 

f
2
= 100+20 = 120N 

N 
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4. A particle of mass m moving in the x direction with speed 2v is hit by another particle of mass 2m moving in the 

y direction with speed v. If the collision is perfectly inelastic, the percentage loss in the energy during the 

collision is close to: 

x-~·~n l:i 2v ~ ~ ~~ "§",~ m ~-&fl'IT~ cfi 1fCP Q)Ul ~, y-~w l:i v ~'l ~~"§;OTT 2m ~"&111R CJ)l1fCP Q)Ul, CCfJXTGT 

~ 1 zr~ <r5 ~"ETC(c (CCI'Cf)x) ~Tq: orn-c-zr~ ~ aT, c"CJ"CfR cfi ~xR ~ CJ)l ~ (5Tf.1) 5T<fl: 
(1) 44% 

Ans. (3) 

Sol. Just before collision 

c"CJ"CfR cfi ilcP 115~ 

@)-------+ 2V 

(2) 50% (3) 56% 

Just after collision 

c"CJ"CfR cfi f3cfJ ~"'mel 

1 1 1 ( 2V J2 

Energy loss~ 5Tf.1 ~E = 2 m (2V) 2+ 2 (2m) V2 - 2 (3m) 2 3 

4mV2 5mV2 

= 3mV2 - -- = --= 55.55% 
3 3 

(4) 62% 

5. Distance of the centre of mass of a solid uniform cone from its vertex is z
0

. If the radius of its base is R and its 

height is h then z0 is equal to 

fcnx:ft ~11R ol~ ~leg cfi ~~~ cfi~ cBT ~~cfi ~fitf ~ ~~ z
0 
~ I <:r~ ~leg cfi Ollm"X mT fr\T<:fT R Cf~T ~cg cBT ~~ 

h 5T aT z
0 

CJ)l "~'IH ~fcncll:i ~ ~cfi ·~mq-x- 5T'll ? 

2 

(1) ~ 
4R 

Ans. (2) 

3h 
(2) -

4 

5h 
(3)-

8 
3h2 

(4) -
8R 

h 3h 
Sol COM of uniform solid cone of height his at height 4 from base, therefore f rom vertex its 4 
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6. Form a solid sphere of mass M and radius R a cube of maximum possi ble volume is cut. Moment of inertia of 

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

fcmft ~ ~ em ~~ M Cf~T ~~ fu-~T R ~ I ~B ~ ~cnef"l=f x'f1'~1CI 3["f<:[Cf~ em ~ ~-q ("~r;::r) CBTC ~T \J'flCfl 

~ 1 ~x=r ~-q em ~ ~uf fcrm~ 5Pn, <l~ ~~ ~uf~ a:ra-1 ~ct ~ ~ 5~ Felt ~ e1~ ~ct fcnx:lt ~ t:fi"C'Icn 

"ct c;fl'qcrq ~ ? 

MR2 

(1) 32J2n 

Ans. (3) 

Sol. AB = 2R 

a/3 = 2R 

M ( 2R J
3 

Mass of cube tr-=1 "CPT ~Cll111~ = -
4
--x r;:: 

- nR3 v3 
3 

3M 8R3 2M 
= 4nR 3 . 3/3 = J3n 
Moment of inertia of cube about given axis is 

<ft ~ a:r~;-1 ct -qffif: tr-=~ em ~-cq a:r~uf 

= 
6 

2M 4R 2 1 4MR 2 

= /3n -3- 6 = 9/3n 

4MR 2 

(3) 9/3n 
4MR 2 

(4) 3/3n 

/ 
~/~~i 

.r" i :;:=r-·----·r--····---·--------·-
i 

s~------~~----v 

a 

7. From a solid sphere of mass M and radius R, a spherical portion of radius R/2 is removed, as shown in the 

figure. Taking grav itational potential V = 0 at r = oo, the potential at the centre of the cavity thus formed is: 

(G = gravitational constant) 

~ ~ ~ em ~"&!~ M Cf~ fu-~T R ~ I ~~ R/2 fu-~T em ~ <il~<l '+fiTI, 3llffi B ~h)l"[<) 3ljx=rR emc fu<lT 

\Jflffi ~ 1 r = oo (a:r~) -qx :J~ fcr'l'TCT "ct ~ V cn1 ~l-;:x:r (V = 0) ~-a"§;~ ~ >rCBR -q~ cnlcx ("Ctfcril) "ct "ct~ -qx, 

:J~ fcr'l'TCT em ~ it'll : (G = :J~ ~en ~ I ) 

- GM 
(1) 2R 

- GM 
(2) 

R 

- 2G M 
(3)3R 

- 2GM 
(4) -

R 
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Ans. (2) 
Sol. Potential at point P due to complete solid sphere 

x:r~uf olx=! <iT~ m CBRUT ftl"~ P '1X fct'+fCI 

GM [11R
2

] 11GM 
= - 2R 3 4 = - --sR 

Potential at point P due to cavity part 

:JfgCBT m CBRUT ftt~ P -qx fct'+fCI 

GM 
=- ~-8 = -3GM 

2 R 8R 
2 

So potential due to remaining part at point P 

3Rf: ~Ttf '+TT'T m CBRUT ftt~ P '1X fct-+TCT 

= -11G M _ ( - 3G M J 
8R 8R 

-11GM + 3GM -GM 
= = 

8R R 

8. A pendulum made of a uniform wire of cross sectional area A has time peri od T. W hen an additional mass M 

is added to its bob, the time period changes to T M· If the Young's modulus of the material of the wire is Y then 

1 
Y is equal to : (g = gravitational acceleration) 

fcnx:ft ~ X111R erR "CPT ~ "CPT ~~ A~ I ~~ -q-;::n-4 "lJ<l ~ c;rrnCB "CPT 31TCT"cicmc;r T% I ~ c;r~ m <itc;rCB 

~ ~ ~ M ~111-;:r i:J'!l~ ~~ ~ c;rrnCB CBT a:rTCTctCBTc;r L!furfc'fcr 5Tcnx T M 51 \J'ITCfT % 1 zr~ ~ erR m- -qc:-T2f CBT <l<T 

:JUTTCB Y 5T aT ~ "CPT 11R 5T'll : (g = :J~ -cqx-ur) 

Ans. (1) www.examrace.com



Sol. T = 2n J-r 

TM = ~£+M 
T £ 

(; r = 1 + -~£ 

(
TM )2 = 1 + Mg 
T AY 

Mg£ 
M= AY 

9. Consider a spherical shell of radius Rat temperature T. The black body radiation inside it can be conside red 

Ans. 

Sol. 

as an ideal gas of photons with internal energy per unit volume u = ~ oc T
4 

and pressure P = i( ~). If the 

shell now undergoes an adiabatic expansion the relation between T and R is 

fcnx:lt '11~ CfiT~ (~'lc;r) Cfft IT-~T R % or'lx ~~em cn'Cf T ~ ~~ct 'lftCR -pfiDTcm fctfcrn"ur) CfiT 1:fil-c)-;:fi ctt ~ ~ ~T 

fm l'!RT \JfT ~CBCfT ~ ~ctt mTI ~em~ orr~a~ orRffup "i3J\JfT u = ~ oc T
4 cr2-n ~ff P = i ( ~) ~ 1 zr~ ~~ CfiT~T ii 

~tl"ful >R'IR -g) ffi T a211 R "ct ~ ~"Rl'~T "8'T'll 

(1) T oc e-R 

(3) 

1 u 
p= --

3V 

nRT 1 
-- oc -T4 

v 3 
VT3 = canst f.tzra1cn 

4 ~ . 3 nR3 T3 =canst 1.,<-~alcn 

T R = co nst f.tzraTcn 

1 
T~ -

(2) T oc e-3R 
1 

(3) T oc 
R 

1 
(4) T oc "R3 
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10. 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 reservoi r supplies same amount of heat. 

(i i) sequentially keeping in contact with 8 reservoirs such that each reservoi r supplies same amount of heat. 

In both the cases body is brought from initial temperature 1 oooc to final temperature 200°C. E ntropy changes 

of the body in the two cases respectively is 

Ans. 
Sol. 

11. 

Ans. 

~ ol~ fq;g (cr~) ctt ~X l3)1'*fl srrfurr 1 J/°C % I ~~em ~ (B)U=IT '+fU~) m ~~ B ffiq)"X ~ ~T >mnx ~ 
Tfl'f fcn<n -;;:;:rmT % I 
(i) ~wfi1cn XiiLl ~ 2 ~ m ~~ B ~ >mnx X~ fcn >f~Cf) i3Jl'1'ICP ~l'!R l'fl~T B l3)1'*fl ~en% I 

(ii) al"J~ XiiLT ~ 8 ~ m ~~ "B ~~ >rCB"R ffimx fcn >rcXlCB" B)U1Cf) ~l11-;::r ~ "B l3)1'*fl ~en% 1 

~r.n ~m1 -B m CB"T m~ crrcr 1 oooc a211 ~ crrcr 2oooc% 1 aT ~-;::r ~ ~m1 -B iQu;s ctt ~ -B ~"ci-;::r 
5T<n, ~l 

(1) .en 2, 4£n2 

(2) 

(2) .en 2, .en 2 (3) .en 2, 2 .en 2 (4)2 £n 2,8 £n 2 

Since entropy is a state function, therefore change in entropy in both the processes should be same. There

fore correct option is (2) 

~fcn ~Ttft 3fcr~T q;c;f-;::r % ala: ~-;::r) ~<:JTalT -B ~Ttft -B ~"ci-;::r ~l'fl-;::r 5T~ 'mf%~ 1 

3fCf: ~ fctcpc;q ( 2) % 
Consider an ideal gas confined in an isolated closed chamber. As the gas undegoes an adiabat ic expansion, 
the average time of collision between molecules increases as Vq, where Vis the volume of the gas. The value 

of q is : ( Y = ~~ ) 
~ ~T fR=! fcn~ ff~ ("&cJ:a), fcr<JCFG (fcte1"fim) CB"ai B x:ftfi:m (~)% I ~~ tffi # Xii~tiTa=l ~N 5)-q -qx, ~m al~oTI 

cB ~ ~ CB"T al'm"a CB"TCif (~l'fZI) Vq cB ~~N ffq; \J'ITGT %, \Jf5T V fr~ CB"T 3fl<:f~ % I m q CB"T l1R 5T'll I ( Y = ~ ~ ) 
3v + 5 3v - 5 'V + 1 'V - 1 

(1) ~~- (2) ~~- (3) ~I ~ (4) ~I ~ 
6 6 2 2 

(3) 

Sol. since ~fcn 

1 
n rf:; V and Vrms if:; .JT 

v 
=> 't ef:; -

JT 
.r+_1_ 

<v> = C2 T
112 since ~fcn TV1- 1 = constant f.?fzraTCB" => 1 if:; v 2 
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12. For a simple pendulum, a graph is plotted between its kinetic energy (KE) and potential energy (PE) against 

its displacement d. Which one of the following represents these correct ly ? 

(graphs are schematic and not drawn to scale) 

fcnx:ft X1xe1" Cil"TCil"CfJ ct f&<l, ~X1"ct fct~rrq;:r d cr211 ~X1m't Tffer\ff ~ ct ~ olR" ~ d CMT ~ ~ ~ ct ~ 
mtP ~ Tf-4 ~ 1 f.i?1ifcl?a # ~ ~ mtP (~)~ ~ 7 (~1 mtP ~ oqq~ ~ ~ olR" ~ "ct ~~~I) 

E E 

KE PE 

(1) (2) 

E 
KE E 

PE 

(3) ---,.-.. .::: __ ;: __ :i;_;;:: __ ::.. __ ... -_ ----+ d 
.~ ~ ... 

I '• 
I \ 
! ~ PE 

(4) 

Ans. (2) 
Sol. K.E. is maximum at mean position, whereas PE. is minimum. 

At extreme position, K. E. is minimum and P. E. is maximum. 

~ ~fer LR Tffcr\ff i3j\j'ff ~Cfll 5T<Tl' ~fcn ~fer\ff i3)1Jfl ~-;:rCfl'[ 5T<Tl . 
~ ~fer LR Tffcr\ff i3)1Jfl ~-;:refll 5T<Tl, ~fcn ~ i3j\j'ff 3lfQCf)Cfl'[ 5T<Tl . 

13. A train is moving on a straight track with speed 20 ms-1. It is blowing its whist le at the frequency of 1000 Hz. 
The percentage change in the frequency heard by a person standing near the track as the train passes him is 

(speed of sound = 320 ms-1) close to : 

~ ~-;:r ~~) $fr ~T LR 20 ms-1 mT 'EIIc'l ~ Tffcr CfJx ffi ~ I ~~ ~ mT tclf.:r Cfft ~fu 1 000 Hz ~ I <l~ 

t:qf.:J Cfft en~# 'EIIc'l 320 ms- 15T crt, "CfC~<ll "ct f.:rcpc ~ ~fcl:cr "ct 11m~ ~-;:r "ct :J~ LR, ~X1 ~fcl:cr &NT ~-;ft ~ 

~ Cfft tclf.:r cB't ~fu # ~fer~cr : "tlfurcf-;:r 5T'TT 1 Cif<r+l'T 

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

Ans. (2) 

Sol. f - f0(-c- J -1000( 
320 

) 
before crosstng <!R m <I; '!Ool - c ~ v s - 320 ~ 20 

f . - f0(-c- J- 1000( 
320 

) 
<iter crosstng QR m <I; ~lG- c + Vs - 320 + 20 

t\.f 2 X 320 X 20 X 1 OO _ 0 f x100% = 
300

x
340 

-1 2.54 % ;::! 12% 
www.examrace.com



14. A long cylindrical shell carries p::>sitive surface charge a in the upper half and negative surface charge -<:J in the 

lower half. The electric field lines around the cylinderwilllook like figure given in: 

(figures are schematic and not drawn to scale) 

fcnxft c;r"Rf ~c;r-;::rTCPR cffl~T cfi ~ 'l'fl'T -q tl~~ "T'5 one)~ a Cf211 ~ 'l'fl'T -q ?frU~ "T'5 one)~ -<:J ~ I ~ ~c;r-;::y 

(fufu~) ct 'El'Rl onx fct~cr ~?1-~~R. ~-g1 ~Tf<l 'l'<l orR-&l -q ~ fcnX1 OTTffi ct X111R -g)<fr 7 

(ll"3 OTT~~ Wcre1' Cl!CI~TI OlR~ -g ~x ~c;r cfi Ol]"fl"R ~ -g I) 

(1) (2) 

(3) 

Ans. (1) 
Sol. (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) Cf (3) "ff~ ~ -g "Cfll"Tfcn ~?I ~~-q tl~~ ~ 'Jcq;:;:f -g)-;:ft" 'CliTg~ ~ ?frUTI~ anc)~T -qx "ff1=fl"'{f -g)-;:ft" ~<ll. 

( 4) "ff~ ~ ~ qx:r)fcn ~?I ~~R cfii!-1Tf ~ -g)-;:ft" ~"4 I 

( 1 ) "ff~ OlTC[~~cp ~m1 em X'lwc CI)Xffi -g 1 

15. A uniformly charged solid sphere of radius R has p::>tential V
0 

(measured with respect to co) on its surface. For 

. . . . . 3V0 5V0 3V0 V0 . 
th1s sphere the equ1potent1al surfaces w1th potentials 2 , 4 ,4 and 4 have rad1us R

1
, R

2
, R

3 
and R

4 

respectively. Then 

(1) R
1 
= 0 and R

2 
> (R

4
- R

3
) (2) R

1 
* 0 and (R

2
- R

1
) > (R

4
- R

3
) 

(3) R
1 
= 0 and R

2 
< (R

4
- R) (4) 2R < R

4 

R f5r\JXJ"T cfi fcnx:fi ~ "ff11R anc)fucr im '11~ cfi "'rO Cl)l Ft'l'TCf V 
0 

-g I (co cfi "ffrCrl!-1 l'fTl1T <mT) I ~ '11~ cfi fu<l, 

3V0 5V0 3V0 V0 o. . \: 4 ~".,...,A. :,: ..,A o..- ~ ~ ;,. 2 '4 ' 4 Cf~TI 4 1q'l'TCf1 CITC'l "ff •-nq+jq 1 <pC1 cn1 1?1\J'lllq, ~l R1, R2, R3 Cf211 R4 0 1 Cf1 

(1) R1 = 0 Cf211 R2 > (R4 - R3) 

(3) R
1 

= 0 Cf211 R
2 

< (R
4

- R) 

Ans. (3, 4) 

(2) R1 * 0 Cf211 (R
2

- R1) > (R4 - R
3

) 

(4)2R<R
4 
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Sol. 

KQ v =-
(r > R) r 

KQ 
V = - (3R2 - r2) 

(r <Rl 2R3 

3 KQ 3V0 
vcoot'"*'• = 2R = -2-

5V0 kQ 2 2 
Vat R2 (R2 LR V) = 4 = 

2
R3 (3R ~ R2) 

~= 3 ~ R~ R 
2 R2 => R2 = J2 

3V0 kQ 4 
V atR

3 
(R

3
LR V)= -

4 
= -R ::::> R = -R 

3 3 3 

4 8R 
R - R = 4R - - R = - > R 

4 3 3 3 2 

v 

3V0 ••• 

2 
! 
! 
I 
I I 
I I 

Vo-·· -·····-·1··· ...... -~---· .. . 
I I 
I I 
I I 
I I 
I I 

i : i 3V0 : : 1 4 --- .............. ··-·· -~---· ...... ·1····. 
I : I 

v i ! I 
_______Q_ --- -----·-····· ••••••• , ....................... ··--· 4 I I I 

~ I i 
R,=O R R=4R 

3 3 ~=4R 
r 

16. In the given circuit, charge Q2 on the 2J..LF capacitor changes as C is varied from 1 J..LF to 3J..LF. Q2 as a function 

of lei is given properly by: (figures are drawn schematically and are not to scale) 

~"4 '1'"4 ~2l ll, C cfi l1R cfi 1 J..LF ~ 3J..LF ~fcfcr i'r~ ~ 2J..LF ~<:rfur LR ~~ Q
2 
il ~cf~ 5Tal ~ I IC' cfi -c:pc;f~ 

cfi x;;q ll Q2 cnl c#r~~T orr~~~ c:-~TfaT ~ 7 (orr~~ cBcr~ C21CI~T Oflt~ t' orh W~ cfi O!"j~R ~~ I ) 

~~F 2J..LF 

E 

Charge Charge 

02 r1 0 2 n 
(1) (2) I 

I 
I 

I I c c 
1J..LF 3J..LF 1J..LF 3J..LF 

Charge Charge 

Q2 .-/: Q2 ~ 
(3) I (4) I 

I I 
I I 

1J..LF 3J..LF 
c 

1 J..LF 3J..LF 
c www.examrace.com



~ ~ 

Q 2 (l Q2 fl 
(1) (2) : ~ : : 

I c : : c 1JJ.f 3JJ.f 1~ 3~ 

Ans. (2) 

Sol. 

(
Cx 3 ) 

Q = E C + 3 

Charge 

Q2 (: 
I 
I 
I 

1~F 3~F 
c 
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17. When 5V potential difference is applied across a wire of length 0.1 m, the drift speed of electrons is 

2.5 x 10-4 ms-1. If the electron density in the wire is 8 x 1028 m-3, the resistiv ity of the material is close to: 

0. 1 m ~~ fcmft CfR m fu"x) m ~ 5V fct'+fCITCR" ~ ~ ~ ~~CI'S<'"Ri ct't O[qqffi ~ 2. 5 X 1 0-4 ms-15Rfi t I <:[~ 

~"fl CfR -q ~~CfS<T~ "E[~ 8 X 1028 m-3 5T m, ~"fl m ~T~T mT m=etx1tTCPffi 5T<lt, C'l'l'l1'1 : 

(1) 1.6 x 10-.s Om (2) 1.6 x 10-7 Om 

Ans. (4) 

Sol. 

18. 

+--- = 0.1 m----+ 

I I 
+ V= 5v 

v d = 2.5 x 10-4 m/s 

n = 8 x 1028/m 3 

I= ne Avd 

VA = neAvd 
p£ 

v 5 

p = nevd.e = 8 x 1028 x 1.6 x 10- 19 x 2.5 x 10-4 x0.1 

= 1.6 x 10-5 0m 

6V 

9V 

3.0 Q 3.Q 

In the circuit shown, the current in the 1 0 resistor is : 

"C:"~Tf<l TT<l ~21 -q 1 0 "t;fftrxlt.TCB ~ "t;fcHfua STWT 5T<fl : 

(1) 1.3A, from Pto Q 1.3A, P~ Qmt orh 
(2) 0 A 0 (~l~) A 

(3) 0.13 A, from Q to P 0.13 A, Q ~ P "CPT 

(4) 0.13 A, from Pto Q 0.13 A, P ~ Q CBT 

Ans (3) 

Sol. 9V 

(3) 1.6 x 10--0 Om (4) 1.6 x 10-5 0m 
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x-6 x-0 x+9 
--+--+-- =0 

3 1 5 

x( 5 + 1 5 + 3) _ 2 _ ~ _ __!_ 
15 - 5 - 5 

2 
x=-

23 

x-0 3 
i = -- = - = 0 13A 1 23 . 

from Qto P 

Q~PCfJT 

19. Two coaxial solenoids of different radii carry current I in the same direction. Let F1 be the magnetic force 

on the inner solenoid due to the outer one and F2 be the magnetic force on the outer solenoid due to the 

inner one. Then : 

c:-T 'ff11Ta-il -qft";'f~CfJT~ -B, ~0lCfJ ~ I t.TIXT ~ -gr ~~n -B ·~r-cnf%e1 5T ffi ~ 1 <:r~, ·~n5ft ~~CfJT ciJ CfJT~UT, '+fte1ft 

-qft";'f~CfJT -qx ~~ctl<:r ~Cif F1 Cf~TT -+ftC'fft -qft";'f~CfJT ciJ CfJT~ur. ~15ft -qft";'f~CfJT -qx ~~ctl<:r ~Cif F2 5T efT : 

(1) F1 = F2 = 0 

(2) F; is radially inwards and F2 is radially outwards 

F1 -+ftC'f~ ctT OTT~ q OTft<:r (fu"~<:r) ~ OT1~ F2 ~15~ ctT OTT~ q OTft<:r ~ I 

(3) F; is radially inwards and F2 = 0 

F1 -+ftC'f~ mT OTTx cr OTft<:r ~ Cf~TT F2 = 0 ~ I 

(4) F; is radially outwards and F2 = 0 

F1 ~15~ mT OTT~ cr OTft<:r ~ C121T F2 = 0 ~ I 

Ans. (1) 

Sol. F1 = F2 = 0 

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

-qftunlft ~Cif ~~ 5T<n ~ ~11R 5T<n C!XlTfcn fm<:rT ~T <],'11 ~ I 
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20. Two long current carrying thin wires, both with current I, are held by insulating threads of length Land are in 
equilibrium as shown in the figure, with threads making an angle '8' with the vertical. If wires have mass A per 

unit length then the value of I is: (g =gravitational acceleration) 

~T Lffi~ ~~ am it ~CfJ ~ I tl"NT ~cnf3a 5T ffi ~ I ~ L ~"Rf~ "ct fct~CR'it-fi <ll'il ~ ~cCfJFH ~T ~ I ~ tfl'iT it 
~CfJ ct IDXT w:qftfX ~~n ~ ·e· cmu-r fAR ctT ~fct il, it ~RT GTx -x=lTRl]q~ il X5TI ~ 1 <l~ ~~aRT ctT ~ ~~ 

~"Rf~ ~Cli11R A ~ a~ g "T'lCift<l C'CIXUT ~ m, I CfJT 11R 5T'll : 

nAgL 
(1) sine 

J.!o cos8 
(2)2sine n'Agl 

J.!o cos8 

I 

(3)2 ngltane 
J.!o 

nAgL t e (4) --an 
J.!o 

Ans. (2) 

Sol. 

2Lsine •• 
[ 

2 l J.Lol f 
21t(2Lsin9) 

A.lg 

Iz 
0 £ . e - J.!o £cos e 
/1. gs1n - 2n(2Lsin 8) 

2sine 
J.!o cose 

Agnl 
= I. 

www.examrace.com



21. A rectangular loop of sides 10 em and 5 em carrying a current I of 12 A is placed in different orientations as 

shown in the figures below : 

z z z z 

I 

(a) 

X X X X 

If there is a uniform magnetic field of 0.3 Tin the positive z direction, in which orientations 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), respect ively 

10 em Cf2ll 5 em :rnon cfi -c;cP arr~cn"CI5TX ~ (tmT) ~ -c;cP fcr~a snxr, I= 12 A ·~rcnf%a it xtl % I ~'fl tmT em om~ 
B ~fit <["it ~'f!T't" fcr~ ~T'f!T ~T) B 't"~ "l""f<lT % I 

z z z z 

I 

(a) 

X X X X 

zr~ c.rg'T 0.3 T cfuraT cnT cnW ~"l'fR ~-;:q~ ~;-T?I, tAI<;'11CP z ~~TT "B fcr~ ~a\ ~mit "l""fit fcn'f! ~fcr~m "B, <r5 

tmT (~ll) (i) ~<ft x=ig~~ cr~ (ii) ~T<ft x=ig~~ "B, -gr<n? 

(1) w>rn: (a) a~T (b) "B (2) w>rn: (a) a2ll (c) "B 

(3) w>rn: (b) a~T (d) "B (4) w>rn: (b) a2ll (c) "B 
Ans. (3) 

Sol. For stable equilibrium angle should be zero and for unstable equilibrium angle between M and 8 should be 

Jr. 

~~ 'f!T"R:!Cf~TT ct ~it M Cf2ll B ct 1'ftZf cmur ~~ -gAT 'mfgit' Cf~T ~T<ft 'fll"R:fCT~T ct ~it M Cf2ll B ct 1'ftZf cmur 
1t -g)~T 'mfgit I 
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22. An inductor (L = 0. 03H) and a resistor (R = 0.15 kO) are connected in series to a battery of 15V EMF in a 

circuit shown below. The key K
1 

has been kept closed for a long time. Then at t = 0, K
1 

is opened and key K
2 

is closed simultaneously. At t = 1 ms, the current in the circuit will be : (e5 ~ 150) 

~W-4 "l'f4 ~ ll, ~ ~x-cp (L = 0.03H) Cf211 ~ mffil~:r-cp (R = 0.15 kO) ~ 15V fct~ Cfl5"CP 61~ (~."{[11.~.) mT 
'4~ ~ ~ ~ I ~'Jlt K

1 
em ~Cf X'l"l'f<l CfQ) 61~ ~ 'l<ll % I ~cfi ~'me'( X'l"l'f<l t = 0 'N, K

1 
em ~T~ "CPx X'TT~ tl X'TT~. 

K
2 

em 61~ ~T \JfTCfT% I X'l"l'f<l t = 1 ms 'N, ~ ll fct~Cf srm -g)<\1: (e5 ~ 150) 

0.03 H 0.15 kn 

.....__---i 1---_,/ __ ___. 
K, 

15V 

(1) 100 mA (2) 67 mA (3) 6.7 mA (4) 0.67 mA 

Ans. (4) 

Sol. 
Eo 

Current at t = 0 I0 = R 

t = 0 lN t:TRT 

. . tR 
For decay c1rcu1t I= I0 e-T 

E ~ 
I= - 0 e- L I= 0.67 mA 

R 

23. A red LED emits light at 0.1 watt uniformly around it. T he amplitude of the electric field of the light at a distance 

of 1 m from the diode is : 

(1)1.73V/m (2)2.45V/m (3) 5.48V/m (4) 7 .75V/m 

~ ~~ ~Tf Q)l ~_t;gt (WPm~~~ ;srzrg) 0.1 CTTC 'N, ~'WlR >!~~fum ~T% I ;sr<:r);s ~1m~ 'N, 

~X'l >TQ)l~ cfJ fct~Cf al?l "CPT Ofl<:fl11 -g)TTT : 

(1) 1. 73 V/m (2) 2.45 V/m 

Ans. (2) 
(3) 5.48 V/m (4) 7 .75 V/m 
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p 
Sol. Intensity ~en I= -

4 
2 

nr 

1 2 
I= -Eo E0 x C 

2 

So 
p 1 2 

--=- E o E0 xC 
4nr 2 2 

E6 = 2P = 2 x0.1 x 9x109 

4n E o r
2
C 1x3 x108 

24. Monochromatic light is incident on a glass prism of angle A. If the refract ive index of the material of the prism 

is ).1, a ray, incident at an angle e, on the face AB would get transmitted through the face AC of the prism prov ided: 

Ans. 

Sol. 

cnl'EI "ct fcp"ffi &-\TI1 CB1 CJ)lUT 'A'~ I ~X'f -qx ~uft >r~T OlT11ftm 5Tcn ~ I <:!~ &-\TI1 "ct ~T~ CB1 OlLlC!cf";flCJ) J..1 ~ aT, 

&\TI1 "ct AB q;c;fcp -qx, e cm-uT OlT11ftm >r~T mT ~T, &\TI1 "ct t:p~CJ) AC ~ L!TXTTG 5T<fi <:r~: 

(1) 8 > sin' ["si{ A- sintm (2) 8 <sin ,["si{ A-sin-'(;))] 

(3) e > cos-1 [).! sin ( A + s in (~)J] 
(1) 

For transm i ssion~ "ct fB<l r2 < ic 

A- r1 < ic 

sin (A - r1) < sin ic 
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sine 
sin r = -~ 

1 f.! 

sine ·[A ·-1(1Jl ---;- > sin -sin ~ 

25. On a hot summer night, the refractive index of air is smallest near the ground and increases with height from 
the ground. When a light 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) bends upwards 

~ ?ftg ctt "l"ll'l x-Tf5r ii, ~-CfCif cfi f.1cnc, cTT<_! em ar::rcrci-;:rtcn ~~"11 itcrT ~ OT"lx ~ -CfCif ~ ~~ cfi x:lT2-T ~-C?-cn \Jflffi 

~I ~~' em~ ~cm~-mur S\Jf ~fcr\Jf ~~T ij \J'IT xgT 5T Cfl, 5~-i'R1 ct fu~Rf ~ ~ LlWTI"I'f >WQ 5TCfl ~ 

tm, ~-a s;~ >rem~- mur s\Jf: 

(1) ~~ (~ctlur) 5T ~<n 1 

(3) ";frit ctt OTTx ~en ~<n 1 

(2) ftt-;:rT fct~fim "S;~, ~fcr\Jf ~~T ij ~Cfl ~'ll 

(4) I3JCR ctt anx ~en ~'ll I 
Ans. (4) 

Sol. 

1:-t---1 -+-----: : 

wavefrom 

Ray2willtravel fasterthan 1, fcnxoT 2, fcnxuT 1 ctl gCif-;:rT ij -et\Jl't ~ .,..,.,. cm<ft I 
so beam will bend upward 31'Cf: fcnxoT 1\Jf I3JCR ctt CfXCf) ~ ~<n 1 
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26. Assuming human pupil to have a radius of 0.25 em and a comfortable viewing distance of 25 em, the minimum 

separation between two objects that human eye can resolve at 500 nm wavelength is: 

(1) 1 J..Lm (2) 30 J..Lm (3) 100 J..Lm (4) 300 J..Lm 

zr~ l1T-;::rcr -q?l ctt "9G~ ctt f5r~JX:TT 0.25 em, at"rx ~ 'Xjftt<-n \J'I~ ~~ ctt ~~ 25 em 5'T aT, 500 nm cr~l"lttzf ct 
>rcfiT~T -q, ~) cr~on "ct ~ fcp~ ~~11 ~~ C'fCP l1l-;::rcr -q?l ~-;:r ~)~ "ct ~ fcr~~-;:r Q)X X1"ct<n 7 

(1) 1 J..Lm (2) 30 J..Lm (3) 100 J..Lm (4) 300 J..Lm 
Ans. (2) 

Sol. 

Ratina 

Resolving angle of necked eye is given by : 
~~ ~ ctt orl~ ct fur~ fct~~-;:r qh-u1 : 

e = 1.22 ~ 

y 1.22x500 x 10-9 

25x10-2 0.25 x 2x10-2 

y = 30 x 1 o-6 m = 30 J..Lm 

27. As an electron 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 and total 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 

\j'f"q Cfi"~ ~~1-;:r, 5'T~~ ~ ~orm-;:r Cfft ~fum Olcr~TI \9- ~~11 ~ Olcr~ -q 'X1'Wl'fUT Cf)XGT ~aT ~ctl: 

( 1 ) <rfer\J'I i3j\j'ff -q C!f,E cr~n ~ i3j\j'ff cr~n c:gc;r i3j\j'ff -q Cfi"lft -g)cft ~ 1 

(2) <rfer\J'I i3j\j'ff, ~fer\J'I BJ\Jfl a~T -cgc;r i3j\j'ff -q Cfi""ift 5'T \J'Ircfi ~ I 

(3) ~ ~ Cfi"11 -g)cfi l ~ i3j\j'ff ffc01 ~ ofix c:gc;r BJ\JfT crtl XB'cfi ~ 1 

( 4) <rfer\J'I i3j\j'ff cr -cgc;r BJ\JfT Cfi"11 -g) \J'Ilcrt ~ ~. ~ i3j\j'ff fft?" \J'ITcfi ~ 1 

Ans. (1) 

Sol. KE ex: ( ~ r 
as n decreases KE increases and TE, PE decreases 

n Cfi"T l1l-;:r 'c:!C-q -qx KE ff~ ~ cr~n TE, PE 'c:!Ccfi ~ I 

www.examrace.com



28. Match List-1 (Fundamental Experiment) with List-11 (its conclusion) and select the correct option f rom the 

choices given below the list : 

List- I List- II 
(A) Franck-Hertz experiment (i) Particle nature of light 

(B) Photo-electric experiment (ii) 
Discrete energy le\els of 

atom 
(C) Davison, Germer experiment (iii) Wa\€ nature of electron 

(iv) Structure of atom 

~'Eft I (~ ~<ll'T) "CPT ~'Eft -II (~x=rcfi ~w=r) cfi "fiT~ ~ltc;r~ (frq) ~fupl afrx f¥1ifcp-a fct-cp~ ll ~ "fltt fct~ "CPT 
w:r~~: 

~-I 
(A) WcP ~$l >Wll'l (i) 

(B) ~T~~l'l (ii) 

(C) ~ "\Jfl'f-x ~l'l (iii) 

(iv) 

(1) (A)- (i) (B)- (iv) (C)- (iii) 

(2) (A)- (ii) (B)-(iv) (C)- (iii) 

(3) (A)- (ii) (B) (i) (C) -(iii) 

(4) (A)- (iv) (B)- (iii) (C)- (ii) 

Ans. (3) 

~-II 

~T ~ cnfUTcm • 
OlUJ cfi fctfctcm BJ\Jfl "ffix 
~Cf~ ~ cfX'l • 
lRI'fl1?J ~ m~ 

Sol. (A) Frants- Hertz 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) m'"CP ~c{x=r ~<ll'l OIUJOIT cfi fctfctCRl i3)\j'ff x:<fx ~ "fi"RI~ % I 

(B) ~m fct~cr ~<lT'l ~~ ~ "CP~ ~fcr ~ x=r"Rrf.t:ra% a~ ~x=r~ \Jf+f.l ~T'l ~~1~ ~ a~'l ~Cflfcr ~ 
"f!"R!f.mr % I 

29. A signal of 5kHZ frequency is amplitude modulated on a carrier wave of frequency 2 mHz. The frequencies of 

the resultant signal is/are : 

(1) 2 MHZ only 

(3) 2005 kHz, 2000 kHz and 1995 kHz 

(2) 2005kHz, and 1995kHz 

(4) 2000kHz and 1995kHz 

5kHZ Ofl"Clfu cfi ~ x:icficr (fu•~) "CPT 2 mHz Ofl"Clfu Cfft crm"CP "ciX<T -qx OIT<ll11 +n~c;r~ ~T 'l<lT% 1 aT, ~nlft 
f~F~ (x:icfia) ~ O!T9:fu ~)<ft : 

(1) 2 M Hz cficrc;r 
(3) 2005 kHz, 2000 kHz a~ 1995 kHz 

Ans. (3) 

(2) 2005 kHz, Cf~T 1995 kHz 

(4) 2000kHz a~ 1995kHz 
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Sol. fc =2M Hz= 2000KHz 

fm=5KHz 

Resultant frequencies are 

~ arrcffcrm 
""fc + fm, fc, fc-fm 
= 2005 KHz, 2000, 1995 KHz 

30. An LCR circuit is equivalent to a damped pendulum. In an LCR circuit the capacitor is charged to Q 0 and then 

connected to the Land R as shown below : 

R L 

c 

If a student plots graphs of the square of maximum charge (Q2
MaJ on the capacitor with time (t) for two different 

values L
1 

and Lil? L
2

) of L then which of the following represents this graph correctly? (plots are schematic 

and not drawn to scale) 

{imu 
Q

2
max 

L~ (2) (1) 

---If-----· t 

t 

Q
2
max 

0 0 (for both L1 

(4) 
and~) 

t 

(3) ~ -+--...;...--+t 
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LCR (~.x:fi.arR) ~ ~ ~~ ii!i~CB it TI~ 5icrr t I ffuit) LCR ~ if x:rmtti "ci5T Q
0 

CYCB ~~m ~T 
'TZfT ~, afix m ~~ OTR~ -q ~~Tf<) "l"f4 3TJ"fl"R L Cf R ~ 'Jl1~T 'TZfT ~ I 

R L 

c 

<:f~ ~ fcrm~~ L ct, ~ fcr~ l'J"Rl L1 Cf2ll L2 (L1> L2) ct ~<) , "fl11ZI t Cf2ll ~~~ LR ~ aTm~T ct cr<f (Q2Max) 

ct ~ ~ TITtfl 6f~Tffi ~ ffi ~~Cf -q ~ cB')~ "fl"T TITtfl ~ ~ 7 ~Tc ctCJ~ ·~:rcrx:~n ~Tc ~ Cf~TT ~~ ct 3l~Tx ~ 
~) 

{imu 

(1) (2) 

---If-----· t 

Ans. (1) 
Sol. at anytime 't' apply KVL 

fcn"fft "fl11ZI 't' LR KVL ct ~TXT 

_9_-iR-L~=O 
c dt 

. dq 
1=--

dt 
=> 

(3) ~ 
___,f-----+ t 

--if-----· t 

(4) 

-~-----+t 

L di 
dt 

d
2
q + R dq + __9__ = O 

+ -
~---+-~1------~ 

qc 
dt 2 L dt LC 

from damped harmonic oscillator, the amplitude is given by 

3TCJ~ ancfcft ~~~ ct fu~ 3ll<:fP1 ~h'f ~x ~<:fl \jffifl ~ I 

dt d2x b dx k 
A _ A e- 2m , for general equation of double differential equation - 2 + --dt + - x = 0 - o dt m m 

dt d2x b dx k 
A _ A e -2m , fuolcrCBfucr cz:rrqCB x=rlflcnxuT ct ~~ - 2 + - -dt +- x = 0 - o ct m m 

Rt Rt 
=> Q(t) _ Q - 2[ => Q 2 _ Q 2 L 

max - oe max - oe 

lesser the self inductance, faster will be damping hence 

Q)l'f mXCB"ffl ct ~~ 3TCJ~~ cr;;:;ft ~ 5TTi I 
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31. 

Ans. 

Sol. 

32. 

Ans. 

Sol. 

33. 

Ans. 

Sol. 

The molecular formula of a commercial resin used for exchanging ions in water softening is C8H7S03Na 
(Mol. wt. 206). What would be the maximum uptake of Ca2+ ions by the resin when expressed in mole per 
gram resin? 

~ -cnfUT"G'll ~R em ~en xt?J C8H7S03Na ~ I (~en '+fR = 206) ~ ~ ctt Ca2+ 3["[<:1"1 ctt ~ ~"lfuur 
a-"fl1'd"T (l'f1Cif ~ Tilll ~~) ~T ~7 

1 1 2 1 
(1) 103 (2) 206 (3) 309 (4) 412 

(4) 

1 
1 g of C

8
H

7
S0

3
Na = 

206 
mole 

2C
8
H

7
S0

3
Na + Ca 2

• -------+ (C
8
H

7
S0)

2
Ga + 2Na· 

1 1 
206 

mole 
412 

mole 

Sodium metal crystallizes in a body centred cubic lattice with a unit cell edge of 4.29A. The radius of sodium 
atom is approximately: 

mt~<:r11 <-ng ~ alef: m~ ~ ~en B tmx=cf~m -gTffi ~ ~ ~ ctt ~q-~ 4. 29A ~ I x=i1~11 "CR1'fTUJ ctt fu-IJXlT 
Cif'l'l1'l ~ : 

(1)1.86A (2)3.22A (3)5.72A (4)0.93A 
(1) 

.J3 R =-a= 1.86 A 
4 

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

f.:r"hl~fum B ~ ·~n~~T\JR m1 x=i~ \3"~~ OTCI~n ctt 13)\j'ff c#r~ ~7 
(1) +13.6 eV (2) --6.8 eV (3) -3.4 eV (4) +6.8 eV 
(3) 

n = 2 => 

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) London force ( 4) hydrogen bond 

"C.f5 alCRT- 3fUJen ~T~ ~T \J11 OIUJOIT m ~ ctt ~~ m ~fu"Cifll'f 'Cf-1 "CR f.:r~x ~, ~ : 
(1) 3["[<:1"1-3["[<:1-.:r ~~ (2) 3["[<:1"1-f&w1' ~1~ 
(3) ~~ qc;f (4) -g~~., 6i~ 

Ans. (2) 
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1 
Sol. ion-dipole interaction cr: 3 

r 

35. The following reaction is performed at 298 K 
2NO(g) + 0 2 (g) ~ 2N02(g) 

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 N02(g) at 298 K? (Kp = 1. 6 x 1 012) 

f.:rh'f~fum ~T em 298 K LR ~T <r<l"T I 

2NO(g) + 0 2(g) ~ 2N02(g) 

298 K LR NO(g) ciJ x:i'+fCI"'f ctt lfl.,-cp :1CR1 ~ 86.6 kJ/mol ~I 298 K LR N02(g) cBT lfl"'fcn ~ ~ Cl'll"T ~7 

(Kp = 1.6 X 1012) 

(1) R(298) in (1. 6 x 1 012)-86600 (2) 86600 + R(298) In (1. 6 x 1 012) 

1n(1.6 x 1012
) 

(3) 86600- R (298) (4) 0.5 [2 x 86,600- R (298) In (1.6 x 1012) ] 

Ans. (4) 
Sol. 26.G 0

f(N0
2
l - [2~G0f(NOJ + ~G0f(0) = ~G~ = - RT .en KP 

2~G0f (N02l - [2 x 86,600 +OJ=- RT£n KP 

~G0f(N02l = 0.5[2 x 86,600- R (298) £n(1.6 x 1 012)] 

36. The vapour pressure of acetone at 20°C is 185 torr. When 1.2 g of a non-v olatile substance was dissolved in 
100 g of acetone at 20°C, its vapour pressure was 183 torr. The molar mass (g mol-1) of the substance is: 

20°C LR -qf~rcT"'f ctt C!Ttil' ~ff 185 torr~ I Wf 20°C LR, 1. 2 g orcnu:r~ ~~ em 1 00 g -qfuc)-., ll tl''fc;rr <r<l"T, em C!Ttil' 

~Tff 183 torr il <r<l"T 1 ~'fl ~T~ cnT 11l~x ~O!:llfl"'f (g mol-1 ll) ~ 1 
(1)32 (2)64 (3)1 28 (4) 488 

Ans. (2) 

Po-Ps n 
Sol. 

Ps 
= 

N 

185 -183 1.2/M 
= 

183 100/58 

M R! 64 g/mol 

37. The standard Gibbs energy change at 300 K for the reaction 2A ~ B +cis 2494.2 J. At a given time, the 

1 1 
composition of the reaction mixture is [A]= 2 , [B] = 2 and [C] = 2 . The reaction proceeds in the : [R = 8.314 

J/K/mol, e = 2.718] 
(1) forward direction because Q > Kc (2) reverse direction because Q > Kc 
(3) forward directi on because Q < Kc (4) reverse di rection because Q < Kc 
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300 K -qx orfl1f>n<n 2A ~ B + C mT l'fl~ ~ i3)'\Jfl 2494.2 J ~I fu~ ~ x:l"l'f!l # ~ffi'i<:rl ~-'>f"Ul Cfi1 ~'CTC-;::r [A] 

1 1 
= 2, [B] = 2 or"lx [C] = 2% 1 ~<:rl arnftra ~)cfi%: [R = 8.314 J/Kimol, e = 2.718] 

( 1 ) or"J:r ~~n B C!XlTfcn Q > Kc 

(3) Ol"J:I ~~n B C!XlTfcn Q < Kc 
Ans. (2) 
Sol. L'.G = L'.Go + RT In Q 

= 2494.2 + 8.314 x 300 In 4 

= positive sr-=nc;rcn 

Q 
L'.G = RT£nK 

(2) ~a ~~l B C!XlTfcn Q > Kc 

( 4) ~Cf ~~l B C!XlTfcn Q < Kc 

Since, L'.G is positive so, Q > K, so reaction shifts in reverse direction. 

~fm L'.G t.Ric'I'!Cf) %, ~x:rfu~ Q > K, Old": ori11~1 ~ ~n B fct~fiTG ~)<ft 1 

38. Two Faraday of electricity is passed through a solution of CuS04. The mass of copper deposited at the 
cathode is : (at. mass of Cu = 63.5 amu) 

CuS0
4 
mliCB" fctc;f<:r-;::r B, eft~ ~a ~cnf%-a ct't ~I cf)~ -qx f.t~ ~ Cfi1 ~oq~% : (Cu Cfi1 ~en ~c;q~ 

= 63.5 amu) 
(1)0g (2)63.5g (3)2g (4) 127g 

Ans. (2) 

Sol. Cu2+ + 2e- -------+ Cu 

2F 1 mole 
= 63.5 g. 

39. Higher order (>3) reactions are rare due to : 
(1) low probability of simultaneous collision of all the reacting species 
(2) increase in entroPf and activation energy as more molecules are involved 

(3) shifting of equilibrium towards reactants due to elastic collisions 
(4) loss of active species on collision 

~~ em~ ~l (>3) ~c;f11 t C!Xlrfcn : 
( 1 ) ~l B x:r'lft ~~1 m 1ICB" x:ll2l cq::cpx- mr ~1-TTCT-;::rl Cfi11 ~)eft % 1 

(2) ~en OlllJOTT m wfi'R;f ~)~ ~ ~:s<llft or"lx ~fm<:ral ~ B 9:f.E ~)cfi% 1 

(3) c;fl~R ccnxTCT m enRUl ~R~ mr ~n B x:rp:x:r Cfi1 ~-;:rtaxur ~Tal% 1 

( 4) ccnXTCT ~ x:rft.B<:r ~~ Cfi1 !;'J<:f ~Tal % I 
Ans. (1) 
Sol. Higher order(> 3) reactions are rare due to low probability of simultaneous collision of all the reacting species. 

~~em~ ~l (>3) ~c;f1f% C!XllnP ~fu~l B x:r~ ~~T m- 1ICB" w~ c"CI'CfR ctt ~'+TTCT~ Cfi11 ~)cfi% I 

40. 3 g of activated charocoal was added to 50 ml of acetic acid solution (0.06N) in a flask. After an hour it was 
filtered and the strength of the fit rate was found to be 0.042 N. T he amount of acetic acid adsorbed (per gram 
of charcoal) is : 

1ICB" twnx=<n B o. 06 N ~en ~ m 50 m L fctc;fzr-;::r B 3 g x:rft.B<:rq: q)]1:'0 em<:rc;fl fi'R;fTzrl 'l""ll"l 1 1ICB" "£ie m ~q ~~ 
t9T~ 'l""ll"l ofrx- ~c:- ctt ~c;fal o. 042 N en~ ~ 1 Olt$nfur ~~en or~ ctt l'fl?lT (Q)]l:'O-em<:rc;fl m mTI "J:rlll -qx) %: 
(1)18mg (2)36mg (3)42mg (4)54mg 

An~ 11\ 
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Sol. Initial mmolesofCH
3
COOH- 0.06 x 50 

Final mmoles of CH3COOH = 0.042 x 50 

41. 

(0.06- 0.042) x 50 x 1 0~3 x 60 x 103 

Hence, mass of CH3COOH adsorbed per gram of charcoal = 
3 

= 18 mg 

CH3COOH ciJ >ITXfi4rcn fi'R;fi .n-~ = 0.06 x 50 

CH3COOH ciJ 3lfcr11 fi'R;fi .n-~ = 0.042 X 50 

The ionic radii (in A) of N3~, 02~ and F~ are respectively: 

(1) 1.36, 1.40and 1.71 
(3)1.71, 1.40and1.36 

N3~, 02~el2ll F~ Cfft 311ZTf.tCB f5r~JX:TT<l (A -q) ~l ~ : 

(1) 1.36, 1.40el2ll1.71 

(3) 1. 71' 1.40 el2ll 1.36 

(2) 1. 36, 1 . 71 and 1.40 
( 4) 1. 71, 1. 36 and 1.40 

(2) 1. 36, 1 . 71 el2ll 1.40 

( 4) 1. 71' 1. 36 el2ll 1.40 

Ans. (3) 
Sol. These are isoelectronic species. 

As negative charge increases, ionic radius increases. 

ZT5 ~~~ftcn ~Tt\Jf ~ I 

;Jf~ tt ?ftU~~ ~C?ffi ~, 311ZTf.tCB f5r~JX:TT 1ft ~cMl ~ I 

42. In the context of the Hall- Herault process for the extraction of AI, which of the following statements is false? 
(1) CO and C02 are produced in this process 
(2) Alp

3 
is mixed with CaF

2 
which lowers the melting point of the mixture and brings conduct ivity 

(3) AP+ is reduced at the cathode to form AI 
( 4) Na

3
AIF 

6 
serves as the electrolyte 

~T~--gx'fc;c ~11 ~ -q~~Zfll ciJ ~TUT ciJ "fi~T -q q?r~ "fiT CB2R ~el ~? 

(1) ~ ~Wll -q CO el2ll C02 "CPT \3CGT~ ilffi% I 

(2) CaF 
2 

cnT Alp
3 

-q fi'R;f-R -qx fi'I"J>TUT "CPT ~-;::riCB CB11 ~Tell % afrx B""fl-q 'm~CBCfT 311clt ~ I 

(3) c't2ll;s tN Al 3+ ~el ~TCBx AI ~~ruT~ I 

( 4) Na3AIF 6 fcngel ~zr "CPT CBT11 CBXffi % I 

Ans. (4) 
Sol. (1) In this process, carbon anode is oxidised to CO and cox 

(2) It is a fact 
(3) At cathode, Al3

+ from A1p
3 

is reduced to AI. 

( 4) A1p
3 

is the electrolyte , which is undergoing the redox process. So, A1p
3 

serves as electrolyte and Na
3
AIF 

6
, 

although an electrolyte , serves as solvent. 

(1) ~ ~ -q CBT6f~ ~T;s CO el2ll C02 -q olf~el ~Tell % I 

(2) ZT5 el~~ ~ I 

(3) c't2ll~ -qx, A1p
3 
~ Al 3+ , AI -q ~el ~Tell~ I 

(4) A1p3 -c;cp ~~el ~%, \J'Il ~ ~ ~ffi% I am: A1p3 -c;cp ~~ ~ ciJ X'JCI-q ~CRf IDffi% el~T Na3AIF6 

zrETfi:r -c;cp ~~el ~zr % ~ 1-\1 -c;cp fct~TZTCB ciJ Xi)q -q ~<J;CRf ~Tffi ~ I 
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43. 

Ans. 
Sol. 

44. 

Ans. 
Sol. 

45. 

Ans. 
Sol. 

46. 

From the following statements regarding Hp2, 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 

Hp
2 
cfi 'f!~ -q_ f.1"9fufum -cp2:f-;:fl -q ~ ~Cf "CP2l~ ~f.1~ : 

(1) <r5 ~Cif aif~x-cp ~ 

(2) >:JQ5T~T -q ~"CPT ~~ 5TCfl ~ 

(3) ~ ~Tftccp <n "J:fJl'loR cm'E! ffT~T it 31~~ -q ~nf%cr ~T \j'fTCfl ~ 

(4) ~ ~Cif ~ ~x x~T ~~ 
(1) 
Hp2 can undergo reduction as well as oxidation because oxidation number of oxygen in Hp 2 is -1. So, it can 
act both as reducing agent and oxidising agent. 

Hp2 ~~ Cf2l"T ~T ~ 'flcpm ~ I qx:r)fcn Hp2 -q an~ ctt aTI~T ~~T -1 ~ I O!Cf: <r5 ~"CP Cf2l"T 

aif~x-cp ca~) ctt Cf"X5 O!:TCT5R "CPX 'fi"CPCfT ~ I 

Which one of the following alkaline earth metal sulphates has its hydration enthal py g reater than its latt ice 
enthalpy? 

f.1"9fufum -q ~ Q?r~ ~ ~"TRm 12<::1 eng 'fl~c ctT ~~1~ t-~m ~'fret ~-cp t-~~ ~ ~ ~ 7 

(1) CaS0
4 

(2) BeS0
4 

(3) BaS0
4 

(4) SrS0
4 

(2) 

Down the group, solubility of sulphates of group 2 metals in water decreases. BeS04 is soluble in water (a 
known fact). Hence, hydration energy of BeS04 is more in magnitude than its latt ice energy. 

-q<f -q -;fi-Q ~ LR ~ -q -q<f 2 ctt engoll cfi 'f!~cl ctl fct~~T trecft ~ I BeSO 
4 
~ -q ~~ 5Rn ~ I (~ ~ cr~) 

~'f!fu~ BeSO 4 ctt \j'[Cif~T~ ~ ~l'fTUT it ~'f!ctt ~-cp 13)\j'fl ~ OTm 5Tcft ~ I 

Which among the following is the most reactive? 

f.1~fum -q ~ ~ 'f[qfm OT~rf~<nm ~ 7 

(1) Cl2 

(4) 
(2) Br 2 (3) ~ (4) ICI 

In general, interhalogen compounds are more reactive than halogens except f luorine (as per NCERT) 

'fi~Cf: a:l·;:~wreCifT~ ~"'lfl'rcp tm'T~ em u"r~ (NCERT cfi 3T1Wx) ~tiiT\j'f-;:ft ~ ~ nn~m s1-a ~ I 

Match the catalysts to the correct processes : 
Catalyst Process 
(A) T iCI

3 
(i) Wacker process 

(B) PdCI2 (ii) Ziegler- Natta polymerization 
(C) CuCI2 (iii) Contact process 

(D) Vp 5 (iv) Deacon's process 

~~ ~ ~~~em em x=rtT >~W11 m 'f!T2l XjBfucr ern: : 
~ Jm)1l 

(A) T iCI
3 

(i) -qm >rW11 

(B) PdCI2 (ii) ~x-~cl ~CifctlCBXUT 

(C) CuCI2 (iii) ~~T >rW11 

(D) vp 5 (iv) ~~ >rW1'! 

(1) (A)- (iii) , (B)- (ii), (C) - (iv ), (D)- (i) 
(3) (A)- (ii). (B)- (iii). (C)- (iv ). (D)- (i) 

(2) (A)- (ii) , (B)- (i ), (C) - (iv), (D) - (iii) 
(4) (A)- (iii). (B)- (i). (C)- (ii). (D)- (iv ) 
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Ans. 
Sol. 

47. 

Ans. 
Sol. 

48. 

Ans. 
Sol. 

49. 

(2) 
TiCI 3 ~ Ziegler-Natta polymerisation 
PdCI 2 ~ Wacker process 
CuCI2 ~ Deacon's process 
Vp

5 
~Contact process 

TiCI
3 
~ fm~x-";:[TCT ~c;fm'tcmur 

PdCI 2 ~ CTTCfJx >fW!1 

CuCI2 ~ "tt~ >fWl1 

V20 s ~ x:r~ >fWl1 

Which one has the highest boiling point? 

f.1"hl~fua it ~ x=rqfm q=q2:f-;:riCfJ ~em ~ 7 

(1) He 
(4) 

(2) Ne (3) Kr (4)Xe 

London dispersion forces increase from He to Xe because molecular mass increases. So boiling point wi II also 
increase from He to Xe. 

~;s;:r >fCttuf-;::r He ~ Xe CfCfJ ff~T ~ qx:r)fcp anfUqcp ~Clfl1R ff~T ~ I ~fu"~ He ~ Xe CfCfJ q:q~TCfJ 1ft ff~ I 

The number of geometric isomers that can exist for square planar [Pt (CI) (py) (NH) (NHP HW is 

(py = pyridine) : 

cr<! X111Cl~ [Pt (CI) (py) (NH) (NHpH)J+ (py = pyridine) m IJXlT~ X11'fiCI~fct~) m't ~~T ~ : 

(1)2 (2)3 (3)4 (4)6 
(2) 
The complex is of the type [Mabcd] 

M =metal 

a, b, c, d = Monodentate ligands. 

3 geometrical isomers 

~cgc;f [Mabcd]m em% 1 

M =<ng 
a, b, c, d = ~~-;::gCfJ ~Tr~ 

The colour of KMn04 is due to : 
(1) M ~ L charge transfer transition 

(3) L ~ M charge transfer transiti on 

KMn0
4 

cB ~'l em emxoT ~ : 

(1) M ~ L ~~T ~R'RUT ~WlfOT 

(3) L ~ M ~~T ~R'RUT ~WlfOT 

(2) d - d transition 

(4) a - a *transition 

(2) d - d ~WlfOT 

(4) a - a*~WlfOT 
.ll.nc- l':l\ 
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Sol. Colour of KM n04 is due to charge transfer from 0 2 (ligand) to M n(VII) (Central metal ion). 

KMn04 Cf)J ~'102- (f~r~·ll;s) ~ Mn(VII) (~~<l" sng Oll"<l"~) Cfcn one!~ ~TRRfXUT ~ Cfi"Rlll 5TCTI ~I 

50. Assertion : Nitrogen and Oxygen are the main comp:ments in the atmosphere but these do not react to form 
oxides of nitrogen. 
Reason :The reaction between nitrogen and oxygen requires high temperature. 
(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion 
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion 
(3) The assertion is incorrect, but the reason is correct 

(4) Both are assertion and reason are incorrect 

~ : ~~~\31~ afr'X or~~ crmrcrxur ~ ~ "Qccn % "CR"~ <l"5 fm<l"T Cfl'X~ ~~S(T\31~ ~ ~T"lfS ~ q-~-et 1 

~ : ~~)~ afr'X orl~~ ~ ~ or~~T ~ fu"~ ~VEl' CfTCI cBT OITCI~Cfi"Cfl ~ I 
(1) ~~~ afr'X ~ <::)-;:it ~% ~ ~ ~~ Cfll ~ ~'Xlll ~ I 

(2) ~~ afr'X ~ <::T~T ~ ~ ~ crm or~~R Cf)J ~ ~Cfi"XUT ~ ~ I 

(3)~2R ~cr~ ~ crm ~~I 
( 4) ~2R q crm <::T~T 'l~Cf % I 

Ans. (1) 
Sol. Assertion is true because it is an obseNation that nitrogen being highly stable does not react with oxygen in 

atmosphere. 
The reaction to form oxides of nitrogen takes place at higher temperature (~2000 K asper NCERT). So, reason 
is correct and also the correct explanation of the assertion. 

~Cfl~ 'fl~ ~ q:x:r)fcn <l"5 ~~ \JlmT "% fcp ~~)~ ~ ~<ft 5lcrl ~, \Jll CIFJI'fll~ -q or~ ~ 'fiT~ fW:JT ~ 

~T-%1 

~T ~ crrcr (~2000 K NCERT ~ ~N) "CR" ~~ ~ or'TcR1~;s ~mt "% I O!Cf: ~ ~ ~ Cf~ ~~ Cf)J 

~lll'+'il~~l 

51. In Carius method of estimation of halogens, 250 mg of an organic compound gave 141 mg of AgBr. T he 
percentage of bromine in the compound is: 

(at. mass Ag = 108 ; Br = 80) 

~~1~ ~or~~ ctt ~ROI'fl fctfu -q 250 mg Cf)Jif.?fcn <l""'Tm 141 mg AgBr~cn ~ 1 <l""'Tm -q NT"ifR ctt m=mrcrT ~ : 

(LRlTifUcrcn I::"OQ'l'fR Ag = 1 08 ; Br = 80) 

(1)24 (2)36 (3)48 (4)60 
Ans. (1) 

Sol. 
Atomic mass of Br Wt. of AgBr 

%X= X -----=----- X 100 
Molecular mass of AgBr Wt. of organic Bromide 

Thus 
80 141 

% Br = 
188 

x 
250 

x 100 = 24 

80 141 
O!Cf: % Br = 

188 
x 

250 
x 100 = 24 
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52. Which of the following compound will exhibit geometrical isomerism? 
(1) 1-Phenyl-2-butene (2) 3-Phenyl-1-butene 

(3) 2-Phenyl-1-butene (4) 1 ,1-Diphenyl-1-propane 

f.:r"h'!"~fum -q ~ ~-;::y 'fiT <l1fTrcn \JXl"T~ 'f!"I1JCT<lCJCI'T <:"~TGT % 7 

(1) 1-~(if-2- ~tR (2) 3-~-1-~tf.::r (3) 2-~(if-1-~iR (4) 1 '1-~(if-1-mtFr 
Ans. (1) 
Sol. Molecules with restricted rotation and having two different groups on both restricted atoms can show geometrical 

isomerism. 
1 -Phenyl - 2- butene (Ph-CH2-CH=CH-CH) 

Ph--CH2-.. /CH3 Ph--CH2.... /H 
'c-c 'c=c 

H/ - '-H H/ '-cH3 

(cis) (trans) 

mmim ~ur-;::r a2lT c:-1-;::r'l mmim LR111UJoTI LR c:-1 fct~ 'fl~ x~ cr~ ar~ \JXl"T~ 'fi"I1JCT<lcraT c:-~n"Cf % 1 

1 -~ - 2- ~fbi (Ph--CH
2
-CH=CH-CH

3
) 

Ph--CH2 -.. /CH3 Ph--CH2.... /H 
'c-c 'c=c 

H/ - '-H H/ 'cH3 

('fl~1) (~ 

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

an\J'Il-;::y~f~m CfJ~ LR ctR-'f!T <l1fTrcn 5-m'tit-2-lt~ ~Cffi"R(if ~Cl'T% 7 

Ans. (2) 

CH3 

(4)H,~ 

Sol. CH~-w-cH2-CH2-yH-CHO (5-keto-2-methyl hexanal) (5-mTcT-2-~ ~"ffiR(if) 
0 CH3 

54. The synthesis of alkyl fluorides is best accomplished by: 
(1) Free radical fluorination (2) Sandmeyer's reaction 
(3) Finkelstein reaction (4) Swarts reaction 

~~ 1:fC'IT~~ cfJ ~~~"'CfUT cfJ fu'~ 'flff~ ~5Cl'~ fct~ % : 

(1) :!"CRf ~(il"CfJ 1:fC'IT~~-;::y (2) ~x ~T 

(3) fi:p'cp~ ~fm<ll ( 4) x:qlix=f ~T 

Ans. (4) 

Sol. R-X + AgF ~ R-F + AgX (Swarts reaction) (x=q"fi'fl ~rrt<ll) 
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55. In the following sequence of reactions: 

Toluene KMn04 A SOCI2 B H2 /Pd ) c 
BaS04 

the product C is : 
(1) C6H5COOH (2) C6H5CH3 (3) C6H5CHp H 

~ ~ ~1 ar:!Wl'f "!) \3"~ c ~ : 

Toluene Kl\t104 A SOCI2 B H2/Pd ) c 
BaS04 

(1) C6H5COOH (2) C6H5CH3 (3) C6H5CHp H 
Ans. (4) 

@ 
COOH 

@ 
CHO 

Sol. KMn04 @ SOCI2 H2/Pd )@ BaS04 

Toluene (A) (B) (C) 

56. In the reaction 

¢ NaN02 /HCI D CuCN/KCN 
E + N2 0-SOC 6. 

CH3 

the product E is : 

~"? ~ ~<n "!) 'i3('q'[~ E t : 

¢ NaN02/HCI 
> D CuCN/KCN E + N2 0-5°C d 

CH3 

COOH 

(1)r$J 
c~ 

CN 

(3) r$J 
CH, 

Ans. (3) 
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¢ 
ale CN 

Sol. NaN02/HCI ·0 CuCN/KCN ¢+N, 0-5°C A 

CH3 CH3 CH3 

(D) (E) 

57. Which polymer is used in the manufacture of paints and lacquers? 
(1) Bakelite (2) Glyptal (3) Polypropene 

fcn~ ~"§:Cil'cn cnT ~T'l ~<1' ofix ~TI!-1 ~~R it 5Tcn ~ 7 

(1) ~-ct-~T~c (2) ~TCif (3) -elf~ 

Ans. (2) 

Sol. 

58. 

Glyptal is used in the manufacture of paints and lacquers. 

~Cif cnT ~T'l >r~<l' ofix ~T!;l ~~R it 5Tcn ~ 1 

Which of the vitamins given below is water soluble? 

(1) Vitamin C (2) Vitamin D (3) Vitamin E 

~19~fum fcl"c~T it ~ it fcl-~<1' ir-;i cHCifT ~ : 

(1) fctcfu c (2) fctcfu D (3) fct~ E 
(1) 

( 4) Polyviny l chloride 

(4) Vitamin K 

Ans. 
Sol. Vitamin Band Care water soluble and Vitamin A, D, E and K are water insoluble. 

59. 

Ans. 
Sol. 

60. 

FtCTPR B a~T C \JfCif it fcl"~<l'~TtCif ~ a~T fctcfu A, D, E cr K ~ it Olfct~<l'm ~ I 

Which of the following compounds is not an antacid ? 
(1) Aluminium hydroxide (2) Cimetidine 
(3) Phenelzine (4) Ranitidine 

~19~fum it x=t c#r~~T <l''Tm -mer~ onff ~ 7 

(1) ~~"11 5~Cffi~ (2) fu~ 
(3) fq)'if01"1 ( 4) ~~Fe~'i 
(3) 
Phenelzine is tranquilizer. It is not an antacid. 

fi':p~~ ~ ~nl1CfJ ~ I <1'5 ~31~ -;fflT ~ I 

Which of the following compounds is not colored yellow ? 

~~ ~ <l''TfTrcnl it cn'T~ x't <l''Tm cnT '1'<1 ~T ~ ~ 7 
(1) Zn2[Fe(CN)6] 

(3) (NH4h[As(Mo301o)4] 

(2) K3[Co(N02)s] 
(4) BaCr04 

Ans. (1) 

Sol. Zn2[Fe(CN)6] is white. 

Zn2[Fe(CN)6] ~ttc:- ~ I 
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PART C- MATHEMATICS 

61. Let A and B be two sets containing four and two elements respectively. Then the number of subsets of the set 
Ax B, each having at least three elements is: 
(1)219 (2)256 (3)275 (4)510 

l'fRT A a~T B <:"T 'f!~~ % ~~ ~T: 'mx cr~ ~ wFrC1' t', err 'f!~~ Ax B cfi \3"";f 13"CR'f~T ctft ~~T, ~~ 
>t~CfJ -q CfJl'f ~ CfJl'f cfA WP:fq t', % : 
(1)219 (2)256 (3)275 (4)510 

Ans. (1) 
Sol. n(A) = 4 

n(B) = 2 
n(A x B)= 8 
So atleast 3 = total - none- one- two digits 
= 28 - 1 - SC1 - SC

2 
= 28 - 1 - 8 - 28 = 28 - 37 

= 256 - 37 = 219 
Hindi. n(A) = 4 

n(B) = 2 
n(A x B)= 8 

~'f!fu'! Cf)l1 ~ Cf)l1 3 = c:g~ - em~ ;fflT - '!Cf) - <:"r orCfJ 
= 28 - 1- 8C - 8C 1 2 
= 28 -1-8-28 
= 28 -37 
= 256 - 37 = 219 

62. A complex number z is said to be unimodular if 1z1 = 1. Suppose z1 and z2 are complex numbers such that 

z1 -2z2 
2 _ z

1
-z

2 
is unimodular and z2 is not unimodular. Then the point z1 lies on a : 

(1) straight line parallel tax-axis (2) straight line pa rallel toy-ax is 

(3) c ircle of radius 2 (4) c irc le of radius J2 
z - 2z 

'!CfJ 'f!fR:lJ>T ~~T z ~ctft %~ret% zr~ 1z1 = 1% ll'fRT z1 a~ z 2 ~~ 'f!fR:lJ>T ~~lit t' fcp 2
1
_ z

1
z: ~Cf?I11Yi cB'i 

% Cf~ z2 ~ctft ~ t', en ftt~ z1 ~% : 
(1) x -OT!;-1 cfi 'fll'fiax '!CfJ ~~ lR 1 (2) y -OT!;-1 cfi 'fll'fiax '!CfJ ~~ lR 1 

(3) 2 f5r\JXl"TCH~ C{'ff 11X I ( 4) J2 f5r\JXl"T Cl~ C!'ff lR I 

Ans. (3) 
Sol. 1z1 = 1 ; IZ21 * 1 

lz1 - 2zl = 12- z1z2 12 

(z1- 2z2) (z1 - 2z2) = ( 2- z1z2) ( 2 - z1z2) 

lz11
2 + 4 1zl - 2z1z2 - 2z1z2 = 4 + lz1F lz 21

2 - 2z1z2 - 2z1z2 

~ Z2 l
2 

- 1) ~ Z1l
2 

-4) = 0 

lz 21 * 1 
1...., I- I"') 
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63. 
a -2a 

Let ex. and~ be the roots of equation x2
- 6x- 2 = 0. If a =ex."- W. for n ~ 1, then the value of 10 8 is equal 

n 2ag 

to: 
(1)6 (2)-6 (3)3 (4)-3 

1'fRT ex. Cf21! ~ ~m -x=p=ftCfJXUT X2 - 6x - 2 = 0 cfi ~~ % I <:r~ n ~ 1 cfi ~~ an = ex." - W l aT a10 
-

2
a8 CJ)l 1'fR 

2a9 

~: 
(1) 6 

Ans. (3) 
(2) -6 (3) 3 (4) -3 

Sol. x 2 - 6x- 2 = 0 
an = ex." - ~n 

cx.10- ~10 - 2(cx.8- ~8) 

2( cx.9 - ~9) 

ex.+~ 6 
--=-=3 

2 2 

6cx.9 - 6~9 
= = 

2( cx.9 - ~9) 

64. If A= ~ ~ ~ -

2

21 is a matrix satisfying the equation AN= 91, where I is 3 x 3 ident ity matrix, then the ordered l a 2 b 

pair (a, b) is equal to : 
(1)(2,-1) (2)(-2,1) (3)(2, 1) (4)(- 2, -1 ) 

l aT wfi'tcl <jn:J(a, b) CJ)l +:rr;:r ~ : 
(1) (2, -1) (2) (-2, 1) (3) (2, 1) 

Ans. (4) 
Sol. AN=9I 

l~ 
2 

:2Jl~ 
2 

~ 1 = gl~ 1 1 

2 - 2 

=> a + 4 + 2b = 0, 2a + 2 - 2b = 0, a2 + 4 + b2 = 9 

=> a=- 2, b = -1. 

65. The set of all value of A. for which the system of linear equations : 
2x

1 
- 2x

2 
+ x

3 
= 'Ax

1 
2x

1 
- 3x

2 
+ 2x

3 
= A.x

2 
- x 1 + 2x2 = A.x 3 
has a non-trivial solution, 

0 

1 

0 

(1) is an empty set (2) is a singleton 

(4)(- 2 ,-1) 

~~ 

(3) contains two elements (4) contains more than two elements 
www.examrace.com



Ans. 

Sol. 

Hindi. 

A. cfi "ff~ l1RT em "ff"j~, fuifi ffi'! ~f§l-cp "ff~XUT f~m : 
2x 1 - 2x

2 
+ x

3 
= 'Ax1 

2x
1 

- 3x
2 
+ 2x

3 
= A.x

2 
-x

1 
+ 2x

2 
= A.x

3 

(2) ~ ~ "ff"j~ % I 

em ~ arg;m K~ % , 
(1)~ fuRl "ff~% I 
(3) it ~1 OTC1"<rCT % 1 ( 4) it ~1 ~ Olftt-cp OTC1"<rCT % 1 

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

A.-2 2 -1 

2 -3-A. 2 =0 
-1 2 -A. 

=> (A.-2) (3A. + A.2 -4)- 2(-2A + 2) -1(4-3 -A.)= 0 
=> (A.- 2) (A.2 + 3A.- 4) + 4(A. -1) + (A. -1) = 0 
=> (A.-1)(A.2 +2A.-8+5)=0 => (A.-1)(A.2 +2A.-3)=0 
Two elements (A. -1 )2 (A.+ 3) = 0 

A.-2 

2 

-1 

2 -1 
-3-A. 2 

2 -A. 
=0 

=> (A.- 2) (3A. + A.2 - 4)- 2(-2A. + 2) -1 ( 4-3- A.)= 0 
=> (A.- 2) (A.2 + 3A.- 4) + 4(A. -1) + (A. -1) = 0 
=> (A.-1)(A.2 +2A-8+5)=0 => (A.-1)(A.2 +2A.-3)=0 
~1 OTC1"<lcr (A.-1)2 (A.+ 3) = o 

(4) 

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 
alenT 3, 5, 6, 7 a~ 8 cfi ~<lTTf ~ nt-;::rT ~)5~T<) , -q-;::r~ CIT~ 6, 000 ~ -q~ ~Tf-cp) ctt ~~T % I : 
(1)216 (2)192 (3)1 20 (4) 72 

(1) (2) (3) (4) 
Ans. (2) 
Sol. r-1 ..,1.....,.1....,..1 ..,, 

Number of integer greater than 6000 may be 4 digit or 5 digit 
C-1 when number is of 4 digit 
C-2 when number is of 5 digit = 5! = 120 

total = 120 + 72 = 192 digit 

Hindi. I I I I I 
6ooo ~ q~ ~ncm ctt ~~T 4 ofcp <ll 5 ofcp -g'J<fi 

C-1 \j'f'q ~~T it 4 ol"CP -g) 

C-2 \j'f'q ~~T it 5 ol"CP -g) = 5! = 120 

e.g~ = 120 + 72 = 192 ofcp 

(6, 7, 8) 

I I I I I 
3 4 3 2 = 72 

(6, 7, 8) 

I I I I I 
3 4 3 2 = 72 www.examrace.com



67. The sum of coefficients of integral powers of x in the binomial expansion of (1 -2 JX )50 is: 

1 1 1 
(1) - (350 + 1) (2) - (350) (3) - (350-1) 

2 2 2 

( 1 - 2 JX )50 cfi ~ ~Tx it X Cfft ~TicBl<l E!TciT cfi :!U"flcBT CJ)l <ll'l ~ : 

Ans. (1) 

(3) 2 (350_1) 
2 

Sol. (1-2/Xr = C0-C12/X + C2(2fXJ + · · · + Cso(2JXt 

(1+ 2.Jxt = C0 + cJ2.JX) + C2(2JX} + ..... + C50(2JXt 

Put X = 1 x~ LJX 

1 
(4) - (250 + 1) 

2 

(4) ! (250 + 1) 
2 

68. If m is the A. M. of two distinct real numbers 1 and n(1, n > 1) and G
1
, G2 and G3 are three geometri c means 

between 1 and n, then G~ + 2 G~ + G1 equals : 

(1) 4 P. mm (2) 41m2 n (3) 41mn2 ( 4) 4 P.m2n2 

<l~ <:"T fcrfl1-;:;:r -cn~~fcrCB" X'l~T3TT 1 cr2n n(l, n > 1) CB"T 'X:Pncrx 11TtZI (A.M. )m% otlx 1 cr2n n ct ffi cfR :rnm lfftzr 

(G.M.) G1, G2 
Cf~T G3%, Cfl Gi + 2Gi + Gi ·~rxmx% : 

(1) 412 mm (2) 41m 2 n (3) 4 1mn2 

Ans. (2) 

Sol. 
£+ n 

M = -2-

£, G
1

, G
2

, G3, nare inG.P :rnm -'>)u'ft it 
1 

r = (%Y 

G14 + 2G/ + G34 

n n2 n3 

= £4 X - + 2£4 - + £4 X -
£ g2 g3 

= £3n + 2£2n2 + £n3 
= n£ ( £2 + 2 n£ + n2) 

= n£(£ + n) 2 

= 4m2n£ 
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69. 
13 13+ 23 13+ 23+ 33 

The sum of f irst 9 terms of the series 1 + ~ + 
1 

+
3 

+
5 

+ ... is : 

(1) 71 (2) 96 (3) 142 (4) 192 

13 13+ 23 13+ 23+ 33 
~ft - + -- + + . cB ~~ 9 crGl Cf>T <l'l<r % : 

1 1+ 3 1+ 3 + 5 
(1) 71 (2) 96 (3) 142 (4) 192 

Ans. (2) 

Sol. 

1 
Tn= 4 (n + 1)2 

1 
Tn= 4 [n2 + 2n+1 ] 

1 [ n(n+1) (2n+ 1) ( 1) ] S = - + n n+ + n 
n 4 6 

n =9 

1 [9 x 10x 19 9 10 9] 1 384 
Sg = 4 6 + X + = 4 [285 + 90 + 9] = 4 = 96. 

70. 
I" (1- cos2x)(3 + cosx) . 
1m t 

4 
1s equal to 

x~O X an X 

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

2 

I" (1-cos2x)(3 + cosx) % 
1m CRlfR -

x~O Xtan 4X 

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

2 
Ans. (3) 

. (1-cos2x )(3 + cosx) 
lim 

2sin2x (3 + cos x) cos4x 
Sol. 11m = 

x2 sin4x 
-- =2 

x~o x tan4x x~o 4 
--

4x 
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71. 

Ans. 

Sol. 

1

kJx+ 1 , 0 ::; x ::; 3 
If the function g(x) = 

3 
is differentiable, then the value of k+ m is; 

mx+2 , < x ::; 5 

(1) 2 

(1) 2 

(1) 

g(x) = 1 k.JX+1 
mx + 2 

16 
(2)-

5 

16 
(2)-

5 

O::; x ::; 3 

3 < x ::; 5 

10 
(3) -

3 

10 
(3) 3 

1 _ lim = lim k _ . k .J'){+1- 2k . l (X + 1- 4) l k 
L(g (3)) - x-.3- X - 3 X+3- (X - 3) ( vlx+1 + 2) - 4 

. mx + 2- 2k 
R(gl(3)) = }~"j+ --x-- -3-

Since this limit exists 3m + 2- 2k = 0 => 2k = 3m+ 2 .. . (i) 
So R(g1(3)) = m by L-Hospital rule 
Since g(x) is differentiable k = 4m ... (ii) 
Solving (i) & (ii) 

2 8 
m = 5 , k = 5 => k + m = 2 ... (ii ) 

(4) 4 

(4) 4 

g(x) = 1kvlx+'1 0 ::; x ::; 3 
Hindi. mx + 2 3 < x ::; 5 

1 _ lim = lim k _ . k../X+1-2k . l (x + 1- 4) l k 
L(g(3)) - x-.3- x - 3 X+3- (x - 3) (.JX+1 + 2) - 4 

. mx + 2 -2k 
R(gl(3)) = }~"j+ - -x---3-

~fm ~mt X'filff fctETI1'R -g)~ m ~-q 3m + 2 - 2k = 0 
~~~-q -g1~c;r frr<lll ~ R(g1(3)) = m 
~fm g(x), k= 4m 31Q'CP'(if-;:fi<:r% 1 ... (ii) 
( i ) atlx ( i i) C!?T -gc;r C~?X~ -qx 

2 8 
m = - k = -

5 ' 5 => k+ m = 2 ... (ii) 

=> 2k= 3m+2 ... (i) 
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72. The normal to the curve, x 2 + 2xy- 3y2
- 0, at (1, 1) 

(1) does not meet the curve again (2) meets the curve again in the second quadrant 
(3) meets the curve again in the third quadrant. ( 4) meets the curve again in the fourth quadrant. 

cgfl x 2 + 2xy- 3y2 = 0 ct ~~ (1, 1) "CR" ~~ 
(1) cgfl Cl?T ~ffm -;:ffiT fi:rc;mT I (2) cgfl em ~TffTXT ~ ~2ll~ it ~en% I 
(3) cgfl em ~TffRT Cicrt<l 'Efg2lT~ it ~en% I (4) cgfl em ~TffTXT ~2f ~2ll~ it ~en% I 

Ans. (4) 
Sol. x 2 + 2xy - 3y2 = 0 

=> 2x + 2xy' + 2y - 6yy' = 0 

x+y 
y'= --

3y-x => 

dy 
At x = 1 y = 1 we have ~ = 1 

' dx 

Equation of normal at (1, 1) isy -1 =- (x -1) 
=> x+y=2 
Solving with curve 

x 2 + 2x ( 2- x)- 3(2- x) 2 = 0 
=> x=1,3 
=> P(1, 1) and Q(3, -1) 
So normal meets curve again at (3, -1) in fourth quadrant. 
Aliter 
x 2 + 2xy - 3y2 = 0 
(x - y) (x + 3y) = 0 
x - y = 0 or x + 3y = 0 
Equation of normal at (1 , 1) is x + y- 2 = 0 
Intersection with x + 3y = 0 is (3, -1) 

Hindi. x 2 + 2xy- 3y2 = 0 
=> 2x + 2xy' + 2y - 6yy' = 0 

x + y 
y'= --

3y - x => 

dy 
x=1 y=1"CR" ~ =1 

' dx 

(1, 1)"CR" ~~ mT "fflficl?XUT y-1 = -(x-1)% I 
=> x+y=2 
cgf) "ct "fl"T21 5'C'I Cl?~ "CR" 

x 2 + 2x ( 2 - x) - 3(2- x)2 = 0 
=> x=1,3 

=> P(1, 1) ofrx Q(3, -1) 

~"fffu~ orflic;r-;:q crw- em -s~: (3, -1) ~2-T ~2-TI~ "CR" ~en % I 

~~~ 
x 2 + 2xy - 3y2 = 0 
(x - y) (x + 3y) = 0 
x - y = 0 or x + 3y = 0 

(1, 1) "CR" ~~ Cl?T "ff~UT X+ y- 2 = 0 

x + 3y = o ct "ffl21 ):!fum~ ~~ (3, - 1) 
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73. Let f(x) be a polynomial of degree four having extreme values at x = 1 and x =2. If liml1 + f ( ~) J =3, then f (2) is 
x -.0 X 

equal to: 
(1) -8 (2) -4 (3) 0 (4) 4 

11RT f(x)'Cl"m 4cm -qcn ~-qc:- ~ mm x= 1 Cf2fT X =2"CR" 'i:R11111"1 ~I <1"~ liml1+ f(~)J =3l m f(2) q'mf't" ~-
x-.0 X 

(1)-8 (2)-4 (3)0 (4)4 
Ans. (3) 
Sol. f'(x) = 0 at x = 1 and x = 2 

f '(1) = 0 ; f'(2) = 0 

I
. f(x) 
lm-=2 

x -.0 X 2 

f(x) = ax4 + bx3 + 2x2 

f'(x) = 4ax3 + 3bx 2 + 4x 
f'(1) = 4a + 3b + 4 = 0 
f'(2) = 32a + 12b + 8 = 0 

8a + 3b + 2 = 0 
4a + 3b + 4 = 0 

1 
4a=2 => a=- ·b=-2 2 ' 

x4 
f(x) = - - 2x3 + 2x2 

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

Hindi. f'(x) = 0, x = 1 at'lx x = 2 "tR" 

f '(1) = 0 ; f'(2) = 0 

I
. f(x) 
lm - 2 = 2 

X->0 X 

f(x) = ax4 + bx3 + 2x2 

f'(x) = 4ax3 + 3bx2 + 4x 
f'(1 ) = 4a + 3b + 4 = 0 
f'(2) = 32a + 12b + 8 = 0 

8a + 3b + 2 = 0 
4a + 3b + 4 = 0 

1 
4a= 2 => a = - ·b=- 2 2 ' 

x4 
f(x) = - - 2x3 + 2x2 

2 
f(2) = 8 - 16 + 8 = 0 
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74. 

Ans. 

Sol. 

75. 

. J dx The Integral ( )314 equals 
x 2 x4 + 1 

X + 1 l 4 r (1) ~ +c 

J dx 
~~ x2(x4 + 1}'4 

X + 1 l 4 r (1) ~ +c 

(4) 

J dx 
x2 (x4 + 1)3/4 

f dx 

( 
1 ) 3/4 

x3 1+
x4 

1 
-4 s dX = 4P dt 

X 

dx 
3 = - P dt 
X 

(2)(x4+ 1)114 + c 

QWR~-

(2) (x4 + 1)114 + c (3) -(x4 + 1)114 + c 

4 2 

The integral J 2 logx 2 dx is equal to 
21ogx + log(36 - 12x + x) 

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

4 

~~ J logx2 d ~xr~x ~-
21ogx2 + log(36 -1 2x + x2) x 

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

Sol. J4 logx2 d 

I = 
2 

logx2 + log(x2 -1 2x + 36) x 

4 _ 3.J logx dx 
I- 2 logx + log(6 - x) 

2 
... (i) 

X + 1 
( 

4 )1/4 
(4)-~ +c 

X + 1 
( 

4 )1/4 
(4)-~ +c 

(4) 6 

(4) 6 
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f
4 

log (6 -x ) 
I= 

2
1og(6 - x) + logx dx ... (ii) 

Equation (i) & (ii) gives 

_ J
4

1ogx + lo!i6 - x)dx = J
4 

dx _ 
21 - logx + lo!i6 - x) - 2 

2 2 

Hence I= 1 

f
4 

lo x2 

Hindi. I - 2 2 dx 
-

2
1ogx + logx -12x +36 

4 - ~f logx dx 
I- 2 logx+ log(6 -x) 

2 

... (i) 

f
4 

log(6 - x) 
I_ dx 

-
2 

log(6- x) + logx ... (ii) 

"ff~l (i) 3lR (i i) ~ 

- J41ogx + lo!i6 - x)dx = J4 dx -
21 - logx + lo!i6 - x) - 2 

2 2 

31Cf: I = 1 

76. The area (in sq. units) of the region described by {(x, y); y2 ::; 2x and y :::: 4x - 1} is 

7 5 15 9 
(1) 32 (2) 64 (3) 64 (4) 32 

{(x, y); y2 ::; 2x a~l y :::: 4x -1} &Rl "tift'l1!fqCJ ~~em~~~ (CT<i ~cm~zr)) -q ~-

7 5 15 9 
(1) 32 (2) 64 (3) 64 (4) 32 

Ans. (4) 

Sol. f (Y :1- v; ) dy 
- 112 

15 6 9 
=> 32 32 32 
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77. Let y(x) be the solution of the differential equal (x log x) ~~ + y = 2x log x, (x z 1 ). Then y(e) is equal to 

(1) e (2) 0 (3) 2 (4) 2e 

dy 
11RT 3fC!cnZif x=r>ficnxoT (x log x) dx + y = 2x log x, (x z 1) cnT 5Zif y(x) l aT y(e) GTxT~rx ~-

(1) e (2) 0 (3) 2 (4) 2e 
Ans. (3) 

Sol. 
dy y 
dx + xlogx = 2 

I.F. = efxl;gxdx = e1og(logxl = logx 

y(logx) = J 2(1ogx)dx 

y(logx) = 2[xlogx- x] + c 
at x = 1, c = 2 

y = 2(e- e)+ 2 
y=2 

x=e 

at x = 1 ; y = 0 

dy y 
Hindi. - +-- - 2 

dx xlogx - x=1 ;y=O-qx 

I. F. = f xl;gx dx = elog(logxl = logx 
e 

y(logx) = J 2(1ogx)dx 

y(logx) = 2[xlogx- x] + c 

x =1, c=2-qx 

y = 2(e- e)+ 2 
y=2 

x = e 

78. The number of points, having both co-ordinates as integers, that lie in the interi or of the tri angle with ve rtices 
(0, 0) , (0, 41) and (41, 0) is 

Ans. 

Sol. 

(1) 901 (2) 861 (3) 820 ( 4) 780 

~, ~cfi tiTtl (0, 0), (0, 41)a211 (41 , 0)%, cfJ ~ 'lWT -q ~ \FI ~~an mT "ff~T ~ m Ft~Wcn~ 
l~-
(1) 901 (2) 861 (3) 820 (4) 780 
(4) 

(0,41) 
(2,40) 

• (2,39) ~ 1 point 
• • 

(0,0) (41,0) 
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Hindi. 

79. 

Ans. 
Sol. 

Hindi. 

80. 

Ans. 
Sol. 

39 
1 + 2 + ..... 39 = 2 (39 + 1) = 780 

(0,41) 
(2,40) 

• (2,39)~ 1 ~ 

(0,0) (41,0) 

1 + 2 +. 
39 

. 39 = 2 (39 + 1) = 780 

Locus of the image of the point (2, 3) in the line (2x- 3y + 4) + k (x- 2y + 3) = 0, k E R, is a 
(1) straight line parallel to x-axis (2) straight line parallel toy-axis 

(3) circle of radius J2 (4) circle of radius J3 
~~ (2, 3) ~ ~~T (2x - 3y + 4) + k (x- 2y + 3) = 0, k E R -q >lfcr~~ CJ)l ftr~~ ~ -
(1) X-31'1!-1 ~ 'X'I~x ~~T ~I (2) y-31'1!1 ~'X'!~~~~ I 

(3) J2 fr~T CJ)l ?{'ff ~I (4) J3 fr~T CJ)l ?{'ff ~I 
(3) 
Line passing through (1, 2) 
AP=AQ 
(cx.-1) 2 + (~- 2)2 = (2 -1)2 + (3- 2)2 

cx.2 + ~2 - 2cx.- 4~ + 3 = 0 
x2 + y2 - 2x - 4y + 3 = 0 

r = .J1 + 4 - 3 = .J2 
( 1 , 2) x't ~~ :I"G1"ffil ~ I 
AP=AQ 
(cx.-1) 2 + (~- 2)2 = (2 -1)2 + (3- 2)2 

cx.2 + ~2 - 2cx.- 4~ + 3 = 0 
x2 + y2 

- 2x - 4y + 3 = 0 

r = .J1 + 4 - 3 = .J2 

A(1, 2) 

P(2, 3) 

A(1, 2) 

Q(a, p) 

P(2, 3) 

Q(a, p) 

The number of common tangents to the circles x2 + y2 - 4x --By -12 = 0 and x2 + y2 + 6x + 18y + 26 = 0, is 
(1)1 (2) 2 (3)3 (4) 4 
?{'fiT x2 + y2 - 4x --By - 12 = 0 a~T x2 + y2 + 6x + 18y + 26 = 0 ctl" ~'+!<l"f.1to ~T ~~Toll ctl ~~T ~-
(1)1 (2)2 (3)3 (4) 4 

(3) 
C 1(2, 3) r1 = 5 
C2 (--3, -9) r2 = 8 

C1C2 = .J25 + 144 = 13 

C
1
C

2 
= r

1 
+ r

2 
=> externally touch 

=> 3 common tangents 
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Hindi. C 1(2, 3) r1 = 5 
C2 (-3, -9) r2 = B 

C1C2 = ~25 +144 = 13 

C
1
C

2
= r

1 
+ r

2 
::::> q-~ ~f 

::::> 3 B"'+fll~ ~f t~JT~ 

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

x2 y2 
ellipse -+-=1 is 

27 
(1)-

4 

9 5 ' 

(2) 1B 
27 

(3)-
2 

(4) 27 

2 2 

~'n x
9 

+ Y
5 

= 1 m -;:n~"R!T m fux) ~ -mt'Clt ~ m ~~Taft~ f.?rfi'hf ~~\Jf em iff?!~ (q-ii ~~<:rT "B) %-

27 
(1) 4 

Ans. (4) 

Sol. 
x2 y2 
- + -=1 
9 5 

a= 3, b = ../5 

a 3' 

e = ~1 ~% = ~ 

(2) 1B 

[ ae, ~ J 

( 2,~) 

Area ~?I~ = 4( ~x~x 3) = 27 

27 
(3)-

2 
(4) 27 

+ 5y =1 
3'5 

82. Let 0 be the vertex and Q be any point on the parabola, x2 =By. If the point P divides the line segment OQ 
internally in the ratio 1 : 3, then the locus of Pis 
(1)x2= y (2)y2= x (3)y2= 2x (4)x2= 2y 
l'fRT ~Cif<:r x 2 = By em ~fitf 0 a~T \3X'I' ~ cnT~ ftt~ Q% I <:r~ ftr~ P, ~~roru~ OQ cnT 1 : 3 m ~fup Ol:rna 

-B qlcal l en p em ftr~~ %-
(1)x2=y (2)y2 =x (3)y2= 2x (4)x2 =2y 

Ans. (4) 

~ [4t ~l Sol. P- 4, 4 

h = t 

t2 
k= -

2 

h2 
k = - = ?v = )( 2 
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83. 
x -2 y+1 z-2 

The distance of the point (1 ,0,2) from the point of intersection of the line -
3

- = 4 = 12 and the plane 

x - y + z = 16, is 

(1) 2M (2) 8 (3) 351 (4) 13 

x-2 y+1 z-2 
~~ -

3
- = -

4
- = 12 cr21r "fl~ x-y + z = 16 ct ~fcrm~ ~~ ctft, ~~ (1, o, 2) ~ ~~ ~-

(1) 2M (2) 8 
Ans. (4) 
Sol. Point of intersection 

(3A+2, 4A-1, 12A+ 2) 
3A + 2 - 4A + 1 + 1 2A + 2 = 16 
11A=11 => A=1 
(5, 3, 14) 

Distance= .J16 + 9 + 144 = ..[169 = 13 

Hindi. m:er-m~ ~~ 
(3A+2, 4A-1, 12A+ 2) 
3A + 2 - 4A + 1 + 12A + 2 = 16 
11A=11 => A=1 
(5, 3, 14) 

~~ = .J16 + 9 + 144 = ..[169 = 1 3 

(3) 351 (4) 13 

84. The equation of the plane containing the line 2x - 5y + z = 3, x + y + 4z = 5 and parallel to the plane 
x + 3y + 6z = 1 , is 

Ans. 
Sol. 

(1) 2x + 6y + 12z = 13 (2) x + 3y + 6z = -7 (3) x + 3y + 6z = 7 ( 4) 2x + 6y + 12z = -13 
~~ 2x- 5y + z = 3, X+ y + 4z = 5 CJ?T orcrfcfte Cf)X";i err~ "fl~, iJIT "fl~ X+ 3y + 6z = 1 q5 "fll'fR'R t em 
"fi~Cf)XU]' ~-
( 1 ) 2x + 6y + 12z = 13 
(3) 
Equation of real plane 

(2) x + 3y + 6z = -7 

2x - 5y + z - 3 + A(x + y + 4z - 5) = 0 
x(2 +A)+ y(A - 5) + z(4A + 1)- 3- 5A = 0 

A + 2 = A- 5 = 4A + 1 = _3 + 55 
1 3 6 2 

3A + 6 = A-5 
2A = -11 

- 11 
A= -

2 

- 7x 21y 49 
equation of plane - - -- 21z + - = 0 

2 2 2 
=> x + 3y + 6z - 7 = 0 

(3) x + 3y + 6z = 7 ( 4) 2x + 6y + 12z = -13 

7x + 21 y + 42z - 49 = 0 

Hindi. CTT~fctCJ? "fl~ CJ?T ~~T 
2x - 5y + z - 3 + A(x + y + 4z - 5) = 0 
x(2 +A)+ y(A - 5) + z(4A + 1)- 3 - 5A = 0 

A + 2 = A- 5 = 4A + 1 = _3 + 55 
1 3 6 2 
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3A. + 6 = -
2A. = -11 

-11 
A.= 2 

-7x 21y 49 
'f!lffic;f CB"T 'f!~Uf ---- 21z + - = 0 

2 2 2 
=> x + 3y + 6z - 7 = 0 

7x + 21 y + 42z - 49 = 0 

~ ~ - - 1- - -
85. Let a, b and c be three non-zero vectors such that no two of them are co IIi near and (a x b) x c = 3 I b II c I a . 

If e is the angle between vectors 5 and c, then a value of sine is 

(1) 2J2 
3 

(2) -,[2 
3 

2 
(3) ~ 

3 
-2J3 

(4) --
3 

•rFn a, 5 cr~ c cft-;::r ~Fffi ~ 'fl~ ~ fcn ~ ~ CB"W ci'r x=fffi ;fflT ~ cr~ (a x 5) x c = i 1 5 11 c 1 a ~ 1 ~ 'fl~ 

5 otTx c cfi ffi'EI CB"T ~ur e l aT sine CB"T ~ ~ ~-

(1) 2J2 
3 

Ans. (1) 

Sol. (a xb) xc = ilbllcla 

-cx(ax5) 

-(c.5) + (c.a)J = !1 bll c 1 a 
3 

(i I b II c I +(c.5)f = (c.a)J 

Since a & 5 are not collinear 

- - 1 
c.b +3 1bllcl = 0 & c.a = 0 

1 
cose + 3 = o 

(2) -,[2 
3 

1 
cose = -~ 

3 
. J8 2J2 s1ne = - =-

3 3 

Aliter: (ax 5~ 

= (a.c)J-(G.c) =!lbll c la 
3 

(a.c)J = (i 16 11 c 1 +b.c )a 

2 
(3) ~ 

3 

1 

-2J3 (4) --
3 
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a.c = o 
1 - - --

& 3 1 b II c I +b.c = o 

..:!. 1 5 II c I +I 5 II c I case = o 
3 

1 case= - -
3 

sine= J1- ..!. = 2.fi 
9 3 

Hindi. (a x 5) x c = ~ lbllcla 

-c x(a x5) 

- (c.5)+ (c.a)J = i 1 b 11 c 1 a 

(± I b II c I +(c.5)f = (c.a)J 

&cf: a ~5 xi~ ~ -g 1 

-- 1 
c.b +3 1bl lcl = 0 & c.a = 0 

1 
case+ 3 = 0 

1 
case=--

3 
. J8 2.fi srne= - = -

3 3 

t~: (a xbft 

= (a.c)J-(5.c) =..!.l511 cla 
3 

(a.c)J =(~ I 5 II c I +5.c f 
a.c = o 

& ..:!. 1 5 II c I +5.c = o 
3 

..!. lbll c I+ I bll c I case = 0 
3 

1 case =- -
3 

1 2.fi 
sine= 1- -=-

1 
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86. If 12 identical balls are to be placed 1n 3 1denbcal boxes, then the probability that one of the boxes contains 
exactly 3 balls is 

Ans. 
Sol. 

55(2)11 (2)10 (1 ) 12 ( 1 )11 
(1) 3 3 (2) 55 3 (3) 220 3 (4) 22 3 

<l~ 12 ~ ~x=ft it~, 3 ~ ~~ qCR"fl "B ~ \JllCfT%, aT ~-;::r"B ~ ~ -qcffi "B -aTcP 3 it~ -g)-it ctt mfZtCB11T %-

(1) 535(~f 
(1) 

(
2)10 

(2) 55 3 ( 
1 ) 12 

(3) 220 3 ( 
1 )11 

(4) 22 3 

There seems to be ambiguity in the question. It should be mentained that boxs a re different and one 
particular box has 3 balls : 
then 

12c x 2s = 535 (-32 )11 
number of ways= 

3
3
12 

Alter 
3C1 12C3 (9Co + 9C1 + 9C2 + 9C4 + 9Cs + 9Cs + 9C7 + 9Cs + 9Cg) 

3 12 9 9 ~ 
C1 C3(2 - 2. C3)+ ~l3~ 

correct answer should have been 
312 

Hindi. ~-;::r "B cgt9 ~~<mrT% 1 ~ ~1 ~~ct fct~ a:r~x ~ fct~)-q ~~CB "B cft-;::r <1~ x&'r -g)-;ft 'mf%~ cr-q ~ 

l_1l 
= 3C1 12C3 (29- 29C3) + L]l]L§ 

3c112C3(29 - 2_sC3) + ~ 
~ \3m ~~~ -g)~ 'mfg~ I 

312 
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87. The mean of the data set compns1ng of 16 observations IS 16. If one of the obseNaflon valued 16 is deleted and 
three new obseNations valued 3, 4 and 5 are added to the data, then the mean of the resultant data, is 
(1) 16.8 (2) 16.0 (3) 15.8 (4) 14.0 
16 ~1!-TUTI cr~ ariCfJ-tf C[)lllTUI 16% I <:!~ -c;cP ~1!-TUT fuR:lCfJT l1R 16 %_ em 5cl CfJx, 3 -;:r<l ~!;'IUT ~~ 111-;:r 3, 4 OT"'tx 5 

%' ariCfJit it ~T ~ \j'frcf %' TIT -;:r<l aricp;sl C[)l 111~ %-
(1) 16.8 (2) 16.0 (3) 15.8 (4) 14.0 

Ans. (4) 

X1 + X2 · · · · · · .X16 ----'---"'---------'-"-- = 16 
16 

If~ x
1 

= 16 

x1 + x 2 ....... x10 ~16 + 3 + 4 + 5 

18 

16 X 10 ~16 + 12 240 + 12 252 
= =---=-=14 

18 18 18 

88. If the angles of elevation of the top of a tower 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) J3: 1 (2) J3: J2 (3) 1: J3 (4) 2 : 3 

cfA "ff-{~ ftr~an A, B OT"'tx C, -c;cP -q~ -{~ 1N ~ % iJ!l -c;cP "lft~x cfi '11<:: ctl ~~TT it ~ iJ!Tcrt %_ ~ -c;cP ~R cfi 
fmsrx cfi \3"-;::;:p:j"-;:r ernul ~l 30°, 45° Cf~T 60°%, en AB : BC C[)l 31:!-qm %-

(1) J3: 1 (2) J3: J2 (3) 1: J3 (4) 2 : 3 

Ans. (1) 

Sol. 
h 

tan30° =- => 
AD 

h 
BD = h · CD = r;:; 

' "3 

AB AD-BD 

BC BD - CD 

AD= h.J3 

A 

89. Let tan-1y = tan-1x + tan-1 
( 
1 
~:2 ), where 1x1 < ~ . Then a value of y is 

3x -x3 

(1) 1-3x2 

3x - x3 

(1) 1-3x2 

3x + x3 

(2) 1- 3x2 

3x+x3 

(2) 1- 3x2 

3x - x 3 

(3) 1 + 3X2 

3x - x 3 

(3) 1 + 3X2 

h 
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Ans. 

Sol. 

(1) 

- 1 1 
.J3< x < .J3 

x =tan 8 

- 1t 1t 
- < 8 < -
6 6 

tan-1y = 8 + tan-1 tan 28 = 8 + 28 = 38 

= tan 38 = 3tan 8 - tan
3 

8 
Y 1- 3tan2 8 

3x - x3 

y= 
1- 3x2 · 

90. The negation of - s v (- r 1\ s) is equivalent to 

(1) S /\ - r (2) S A (r A - S) 

- s v (- r As) cnr ~tl ~~~ ~-

(1 ) S /\ - r (2) S A (r A - S) 
Ans. (4) 
Sol. - s v (- r As) =(- s v - r) A (- s v s) 

= - ( s A r) 1\ t 
= - (s A r) 
So negation iss 1\ r. 

(3) s v (r v -s) (4) S M 

(3) s v (r v - s) (4) S M 
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