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PART -1 : PHYSICS 

SECTION -1 :(One or more options correct Type) 

~-1:(~m~~~~) 

PHYSICS 

This section contains 8 multiple coice questions. Each question has four choices (A), (B), (C) and (D) out 

of which ONE or MORE are correct. 

1. Two bodies, each of mass M, are kept fixed with a separation 2L. A particle of mass m is projected from the 

midpoint of the line joining their centres, perpendicular to the line. The gravitational constant is G. The correct 

statement(s) is (are) : 

[GM 
(A) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies is 4.fL. 

[GM 
(B) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies is 2~L . 

[28M 
(C) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies is ~~ . 

(D) The energy of the mass m remains constant. 

efT f1tuif ~ ~CJ) COT ~~ M ~. cfi ~ CJ5T ~~ coT 2 L ~ xm ll<Tr ~ I ~ f1tuif cfi cfi~T coT \Jl'r~ ~ ~m 
cfi llRI ~ ~. 100m~~ COT cpur ~ >r~"f'Qcr "fcOm \JlTClT ~ I ~XilfCIICJ)cfUf f.n:rcrfcp G ~ I ~ >l"CJ)~ ~~~ -

(A) efT f1tuif cfi ~XilfCIICJ)cfUf ~?f ~ ~ cfi ~ ~~ m COT ~~ ~ ~'T 4~GLM ~ I 

(C) efT f1tuif cfi ~XilfCIICJ)cfUf ~?f ~ ~ cfi ~ ~~ m COT~~~ ~'T ~2~M ~ 1 

(D)~~ mCJ5l ~ ~cr ~~~I 
Ans (B,D) 

Sol Applying energy conservation. (~ x:R"I;fUT ~ -qx) 

GM.2m 1 2 O O - +-mv = + 
L 2 

=> V=~4~M M M 
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PHYSICS 

2. A particle of mass m is attached to one end of a mass-less spring of force constant k, lying on a frictionless 

horizontal plane. The other end of the spring is fixed. The particle starts moving horizontally from its equilibrium 

position at timet= 0 with an initial velocity u
0

. When the speed of the particle is 0.5 u
0

, it collies elastically with 

a rigid wall. After this collision : 

(A) the speed of the particle when it returns to its equilibrium position is u
0

. 

(B) the time at which the particle passes through the equilibrium position for the first time is t = nfi!. 
4n /m 

(C) the time at which the maximum compression of the spring occurs is t = 3 fk. 

5n /m 
(D) the time at which the particle passes througout the equilibrium position for the second time is t = 3 ~ k . 

"EfEf~ 1.\lfe'r\Jf crc>l LR ~ s~ k 6fC'l ~CJ) CJ5T ~~ ~ ffil'T cfi 100 ffR "fr m ~~ COT cpur ~ s3IT ~ I ~ 

ffil'T COT ~x=RT ffRT % ~ I <:ffi CJ)UT ~ fll R:ll q '{QIT "fr "fll'[<:l t = 0 LR ~ 1.\lfe'r\Jf ~'T U
0 

"fr ~ -g'r W ~ I 1:J!61 

cpur CJ5T l"lfCl 0. 5 u
0 

-glcfi t <:ffi 100 c;:q; ~ "fr ~ ~ ~ ~ I ~ ~ cfi "6fTC:" -

(A) I:Jl6l cpur ~ fliR:llq'{QIT "fr c1fCCTI ~ ~ l"lfCl U
0 

-g'fcfi ~ I 

(B) I:Jl6l cpur ~ fliR:llq'{QIT "fr ~ 6fR ~~ ~ erg "fll'[<:l t = nfi! ~ I 

5n /m 
(D) 1:J!61 cpur ~ fliR:llq'{QIT "fr ~00 6fR ~~~erg "fll'[<:l t = 3~k ~I 

Ans. (A,D) 
Sol Displacement x = A sincot 

co A 
Velocity v = Acocosco t = 2 

At the time of collision 

1 
coscot = 2 

TC 2rc TC 
cot = - => t = - = -

3 3 3 

for(C) time= 
2

3
rc JW + ~fi! 

5n /m ... 
= 6~k (So 1t 1s mcorrect) 

for (D) time = 
2

3
n JW + nfi! 

5n /m 
= 3~k (So it is correct). www.examrace.com



Hindi ~ x = A sincot 

co A 
~Tf v = Acocosco t = 2 

CCfCl)\ ct ~ 

1 
coscot = 2 

n 2n n /m 
cot = 3 => t = 3 = 3 fl< 

(C)"ct ~ 

(D) "ct ~ 

Src /m ... 
= 6 fk (So 1t 1s mcorrect) 

Src /m 
= 3 fk (So it is correct). 

PHYSICS 

~ 
2 

3. A steady current I flows along an infinitely long hollow cylindrical conductor of radius R. This cylinder is placed 

coaxially inside an infinite solenoid of radius 2R. The solenoid has n turns per unit length and carries a steady 

current I. Consider a point Pat a distance r from the common axis. The correct statement(s) is (are) : 

(A) In the region 0 < r < R, the magnetic field is non-zero. 

(B) In the region R < r < 2R, the magnetic field is along the common axis. 

(C) In the region R < r < 2R, the magnetic field is tangential to the circle of radius r, centered on the axis. 

(D) In the region r > 2R, the magnetic field is non-zero. 

100 R ~ "ct ~ ~ ~ ~ m ctl ~ ii 100 ~ trRT I qg W ~ I ~ ~c;r-=r coT 2R ~ ctl ~ 
q R'll FC1 CJ) 1 ct ~ "fll11~ xm Tf<Tf ~ I ~ q R'll fC1 CJ) 1 ii n "WI~ >lfCl ~ ~ ii ~ cr 100 ~ trRT I ~ I 100 ~ 

P ct ~ \Jl'r "fll11~ "fr r ~~ LR t CJ)f"'lX1f ("fr) >rcP~ ~ ~ (~) : 

(A) 0 < r < R ii, ~~ ~?f ~L~ "'l!ft ~ I 
(B) R < r < 2R ii, ~~ ~?f ctl ~TT "fll11~ ctl ~TT ii ~ I 
(C) R < r < 2R ii, ~~ ~?f r ~ "ct CJ:~ "fr ~f~m ~ ~ "ct~ "fll11~ LR ~ I 

(D) r > 2R ii, ~~ ~?f ~L~ "'l!ft ~ I 
Ans. (A,D) 
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PHYSICS 

Sol. 

H 

(A) For 0 < r < R => B * 0 

(D) For r > 2R => B * 0 

Hindi. 

H 

(A) 0 < r < R "ct ~ => B * 0 

(D) r > 2R "ct ~ => B * 0 
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PHYSICS 

4. Two vehicles, each moving with speed u on the same horizontal straight road, are approaching each other. 

Sol. 

Wind blows along the road with velocity w. One of these vehicles blows a whistle of frequency f
1

• An observer 

in the other vehicle hears the frequency of the whistle to be f
2

. The speed of sound in still air is V. The correct 

statement(s) is (are) : 

(A) If the wind blows from the observer to the source, f
2 

> f
1

. 

(B) If the wind blows from the source to the observer, f
2 

> f
1

. 

(C) If the wind blows from the observer to the source, f
2 

< f
1 

. 

(D) If the wind blows from the source to the observer, f
2 

< f
1 

. 

efT ~. ~ ~cp CJ5T l"lfCl u ~. 100 Bt m~ 1.\lm ~ LR 100 ~-m: CJ5T 311~ 311 \% ~ 1 ~ ~ CJ5T ~rr ii w 

cfi ~ "fr 6ffi ~~I~ "fr 100 ~ f 1 3ITC[fu CJ5T mil" "6f\JfTill ~I~~ ii ~~~~coT mil" f2 31lC[fu CJ5T ~ 

~cfi ~ I fu"iic'l ~ ii ~ CJ5T l"lfCl V ~ I ~ >lCP~ ~~~ : 

(A) ~ ~ ~a=rcp "fr ~Cf CJ5T ~TT ii qgcfi t f
2 

> f
1 

I 

(B) ~ ~ ~Cf "fr ~a=rcp CJ5T ~TT ii qgcfi t f
2 

> f
1 

I 

(C) ~ ~ ~a=rcp "fr ~Cf CJ5T ~TT ii qgcfi t f
2 

< f
1 

I 

(D) ~ ~ ~Cf "fr ~a=rcp CJ5T ~TT ii qgcfi t f
2 

< f
1 

Ans. (A,B) 

--+w 
Source 

I 1---+v 
0 0 

If wind blows from source to observer 

f = ((v+w)+uJf1 
2 l<v+w)-u 

If wind blows from observer to source 

u 
v 

(
(v -w) +UJf 

f - 1 
2- (v-w)-u 
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Hindi. 
v 

f = (<v+w)+uJf1 
2 (v+w)-u 

=> f2 > f1 

~ -gcrr ~~ ~ wcr CJ5T 311-x qg ~ ~ 

----.w 
Source 

I 1---+v 
0 0 

(
(v -w) +UJf 

f - 1 2- (v-w)-u 

=> f2 > f1 

PHYSICS 

5. Using the expression 2d sin 8 =A, one calculates the values of d by measuring the corresponding angles 8 in 

the range 0 to goo. The wavelength A is exactly knowns and the error in 8 is constant for all values of 8. As 8 

increases from oo : 
(A) the absolute error in d remains constant. (B) the absolute error in d increases. 

(C) the fractional error in d remains constant. (D) the fractional error in d decreases. 

cziiJ!Cf) 2d sin 8 =A COT ~Tf ~ s~ ~ 8 coT 1=fTCI CJ5\ d COT 1=f"lrf ~ ~ ~ I 8 COT 1=f"lrf 0 Cf goo ct ~ ij ~ I 
"Cli<RR! COT 1=f"lrf -gij ~j@: m ~ cr~ 8 ct ~ ii 1~, 8 ct wlt ~ ct ~ ~ ~ I ~~ 8 COT1=f"lrf 0° ~ qq;crr 
~C'f61: 

(A) d ii frRir~ 1~ ~ ~ ~ I (B) d ii frRir~ 1~ qq;cfi ~ I 
(C) d ii P'l"ll,'i¢ 1~ ~~~I 

Ans. (D) 
Sol. 2d sine = A 

A 
d=2sin8 

differntiate 

A a (d)= 2 a (cosec8) 

A a (d)= -(-cosec8cot8)88 
2 

_ -ACOS8 08 
a (d)- 2sin2 e 

Acose 
as 8 = increases , 

2
sin2 8 

decreases 
www.examrace.com



Alternate solution 

Sol d=-A--
2sine 

£n d = £n A-- £n 2- £n sine 

~(d) 1 
- = 0-0- --xcose(~e) 

d sine 

Fractional error l+(d)l = lcote ~e1 
Absoulute error M = (dcote) ~e 

d cose 
--x--
2sin e sine 

Hindi. 2d sine= A-

A
d=--

2sine 

A-a (d)= 2 a (cosece) 

A-a (d)= -(-casececate)ae 
2 

_ -A-case 
88 a (d)- 2sin2 e 

A-case .,...,....+ 
"d'fx=rrfcp e = ~TfT . 2 q c TfT 

2sm e 
Alternate solution 

Sol d=-A--
2sine 

£n d = £n A-- £n 2- £n sine 

~(d) 1 
- = 0-0- --xcose(~e) 

d sine 

~""il,'""l¢ 1f?: l+(d)l = lcate ~e1 

~~;~" 1f?: M = (dcate) ~e 

d cose 
--x--
2sin e sine 

PHYSICS 
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PHYSICS 

6. Two non-conducting spheres of radii R
1 

and R
2 

and carrying uniform volume charge densities +p and -p, 

respectively, are placed such that they partially overlap, as shown in the figure. At all points in the overlapping 

region: 

Sol. 

efT ~ R
1 
Cf~ R

2 
~ ~ <TfcYI'f coT ~T: +p Cf~ -p ~CJ)fl'""ll'"i ~ 3ifcr~T ~ ~ 3ifcrfucr "fcO<:rr Tf<TI ~ I 

~ <TrcYIT coT ~ ij ~rt~ 3i]"fl"R ~ >fCl5l\ \Jl'r~ CJ)\ xm Tf<TI ~ f¢ ~ 31ifuco ~ ~ 31 R191 fC: C1 ~ I 31 R191 fC: C1 ~?f cfi 

~CJ)~LR-

(A) the electrostatic field is zero 

(C) the electrostatic field is constant in magnitude 

(A) ~ ~"Wf ~?f ~L~ ~ I 

(C)~ ~"Wf ~?f CJ)T ~ 3rOR ~I 

Ans. (C, D) 

For electrostatic field, 

Ep = E1 +E2 

(B) the electrostatic potential is constant 

(D) the electrostatic field has same direction 

(B)~ ~"Wf fct11CI 3rOR ~I 

(D)~ ~"Wf ~?f CJ5T ~TT ~¢*1'"11'"1 ~ I 

For electrostatic potential, Since electric field is non zero so it is not equipotential. 
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PHYSICS 

Hindi. 

7. The figure below shows the variation of specific heat capacity (C) of a solid as a function of temperature (T). 

The temperature is increased continuously from 0 to 500 Kat a constant rate. Ignoring any volume change, the 

following statement(s) is (are) correct to a reasonable approximation. 

~ ii fcO"m oT"ff CJ5T fctfutc "G)lJ1T mf«rr (C) COT ~ (T) LR frr~\ill coT ~Tf<:rr ll<Tf ~ I ~ ii 0 "fr 500 K CfCP 

~ c;x "fr ~ ~ -glcfi ~I~ CJ5\ f¢ ~ ii ~Bit~ t frr-9 >fCP~ ii ~ x=rr ("fr) C1cBX'i'IC1 *1H¢c 

~~ ~)? 

------------------:..;:.---'-""·-~-

c 

100 200 300 400 500 

T(K) 

(A) the rate at which heat is absorbed in the range 0-100 K varies linearly with temperature T. 

(B) heat absorbed in increasing the temperature from 0-100 K is less than the heat required for increasing the 

temperature from 400-500 K. 

(C) there is no change in the rate of heat absorbtion in the range 400-500 K. 

(D) the rate of heat absorption increases in the range 200-300 K. 

(A) 0-100 K<B" ~. ~rrf1lcr "G)lJ1T CJ5t c:\ ~ LR ~ftrcp ~ fC:\'511~'~ I 

(B) 0-1 00 K CfCP ~ coT qq;Pt LR ~rrf1lcr "G)lJ11, 400-500 K ~ cB" ~ qq;Pt CJ5t "G)lJ1T CJ5t Tic>r-ll ii "CJ)l1 ~ I 

(C) ~rrf1lcr "G)lJ1T CJ5T c;x 400-500 K ~ cB" ~ ~cr ~ I 

(D) "G)lJ1T ~TrtfUT CJ5T c;x 200-300 K ~ cB" ~ qq; W ~ I 
Ans. (B,C,D) 
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Sol. q = mCT 

dq dT 
-=mc-
dt dt 

dq 
R = rate of absortion of heat = dt oc C 

(i) in 0- 100 k 

C increases, so R increases but not linearly 

(ii) ~q = me~ T as Cis more in (400 k- 500 k) then (0- 100 k) so heat is increasing. 

(iii) C remains constant so there no change in R from (400 k- 500 k) 

(iv) C is increases so R is increases in range (200 k- 300 k) 

Hindi. q = mCT 

dq dT 
-=mc-
dt dt 

R = l3?u:rr ~TrtfUT CJ5T c;x = ~~ oc C 

(i) 0 - 1 00 k if 
C ~'TT, 31Cf: R ~'TT ~ ~~ ~ ~ I 

PHYSICS 

(ii) ~q = me~ T "d'rx=rrfcO c ~ (400 k- 500 k) CJ5T gc>Pll if ~ (O- 1 oo k) ~ ~ ~ 31Cf: \3?u:rT ~<11 1 

(iii) C f.n:rcr ~'TT 31Cf: (400 k- 500 k) if <:ffii R if coT~ L!ftcrcf-;::r ~ ~ I 

(iv) C ~ W ~ 31Cf: ~ (200 k- 300 k) if R ~ ~ I 

8. The radius of the orbit of an electron in a Hydrogen-like atom is 4.5 a
0

, where a
0 

is the Bohr radius. Its orbital 

3h 
angular momentum is 

2
n . It is given that h is Planck constant and R is Rydberg constant. The possible 

wavelength(s), when the atom de-excites, is (are) : 

100 !51~{1\JFi m ~ cfi ~-;::r Cf)~;T CJ5l ~ 4.5 a0~ "\Jl"!5T a
0 

6l'R ~~I~ ~c'i<rs{f'l CJ5T Cf)~ ~ xfcrT 

~: ~ I ~ ~ 1¢ h ~Cf) f1"<:rillcp cr R ~ f1"<:rillcp ~ I ~ cfi ~~~ ID~ LR ~~ ~ cfi 

"Cli<RRI CJ5T x=l~ ~ : 

9 
(A) 32R 

Ans. (A,C) 

9 
(B) 16R 

9 
(C) 5R 

4 
(D) 3R 
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3h 
L = mvr = - [as n = 3, z= 2] 

2n 

-----,------,,.-------- n = 3 

-----1-----'~~---.----- n = 2 

----L-----1---- n = 1 

_!_ = Rz2[_1 __ 1 l 
A nf nf 

- 1- = R4[!- _!_] = 4R ~ => A - - 9-
A3__,1 1 9 9 3

--+
1 

- 32R 

- 1- = R4[!- _!_] = ~4R ____._ A = -
1-

A 1 4 4 -----? 
2--+1 3R 2--+1 

- 1- = R4[_!_ _ _!_] = ~4R ____._A = ~ 
A 4 9 36 -----? 

3--+2 5R 3--+2 

SECTION- 2: (Paragraph Type) 

~- 2 : (31J1U"G ~) 

PHYSICS 

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight questions relate to 

four paragraphs with two questions on each paragraph. Each question of a paragraph has only one correct 

answer among the four choices (A), (B), (C) and (D). 

~ ~ ii ~en. w:trll'f 3fi-x 311~ ~ co'r ~rt~ ~ 4 31J.Uc:- ~ 1 ~ ~~ "fr ~fucr 311"0 ~ ~. ~ 

"fr ~ ~~ LR efT ~-;::r ~I fcO"m ~ ~~ ii ~ ~-;::r cfi "ilR fctcPc;q (A), (B), (C) 3fix (D) l ~ "fr ~ ~ 
"@~~I 
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PHYSICS 

Paragraph for Questions 09 and 10 

~~ 09 afr-x 1 o ~ ~ 31J"=rUG" 
A small block of mass 1 kg is released from rest at the top of a rough track. The track is a circular arc of radius 

40m. The block slides along the track without toppling and a frictional force acts on it in the direction opposite 

to the instantaneous velocity. The work done in overcoming the friction up to the point Q, as shown in the figure 

below, is 150 J. (Take the acceleration due to gravity, g = 10m s-2) 

100 ~~;T Lf~ "ct ~ ~ "fr 100 1 kg~~ "ct ~ccfi co'r Rl'<l'""llq'{QIT "fr Bl~ IJlTClT ~I <:ffi Lf~ 40m ~COT~ 

"ilTLf ~ I ~ 311Ft Lf~ Lf'< fi:RT ~q;"ct s~ ~ ~ I ~ ~ccfi Lf'< 100 "£1"1fur 6fC'l m~ ~'T CJ5T fcr:Ricr ~TT ij WTill 

~ I ~ ii ~rtit 3i]"fl"R, ~ Q CfCP 31Ft "ct ~ "£1"1fur co'r ~ ~ "ct ~ 150 J con:[ ~ ~ ~ I (~~ 

~ g COT 1=f"l-l = 1 0 m s-2 ~) 

y 

R 
----- 3-oo\=-: ': P 

. . ' 

9. The speed of the block when it reaches the point Q is : 

\Jl6f ~CCPT ~ Q Lf'< ~"ilCIT t ~ l"lfCl ~ -

Sol. 

10. 

Sol. 

(A) 5 ms-1 

Ans. (B) 

R 1 
Mg 2- 150 = 2 MV2 

1 
1 X 1 0 X 20 - - V2 

2 

=> V = 10 m/s 

(B) 10 ms-1 (C) 1 o-J3 ms-1 (D) 20 ms-1 

The magnitude of the normal reaction that acts on the block at the point Q is : 

~ Q Lf'<, ~ccfi Lf'< wA ~ ~ 6fC'l COT ~ ~ -

(A) 7.5 N (B) 8.6 N (C) 11.5 N (D) 22.5 N 

Ans. (A) 

N _ Mg = M(1 0)
2 

2 40 
=> N = 7.5 N. 
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Paragraph for Questions 11 and 12 

~~ 11 afr-x 12 ~ ~ 31J"=rUG" 

PHYSICS 

A thermal power plant produces electric power of 600 kW at 4000 V, which is to be transported to a place 20 

km away from the power plant for consumers' usage. It can be transported either directly with a cable of large 

current carrying capacity or by using a combination of step-up and step-down transformers at the two ends. 

The drawback of the direct transmission is the large energy dissipation. In the method using transformers, the 

dissipation is much smaller. In this method, a step-up transformer is used at the plant side so that the current 

is reduced to a smaller value. At the consumers' end, a step-down transformer is used to supply power to the 

consumers at the specified lower voltage. It is reasonable to assume that the power cable is purely resistive 

and the transformers are ideal with a power factor unity. All the currents and voltages mentioned are rms 

values. 

100 ~ fclqcl xn:i?r 600 kW ct't ~~ 4000 V LR \W11 ~ C1 ~ t \JlT 20 km ct't ~~ LR \3LI~Cfd13ff cfi ~'T cfi 

~ ~ ~ ~ 'g I~ <TI en~ m\1 ~-~ ~ ~ "fr ~ \JlT ~ 'g <TI c;'i-;:fr ffRT LR ~ Cf ~ 

~T~* COT >Pl'r<T CJ)\ f'¢<:rr \JlT ~ 'g I >f"fGI~ ~tfUT COT cfrtf <:ffi 'g f¢ ~ ~ COT ~ 6fSC1 ~ -glcrr 'g ~ 

~1~* cfi ~'T cfi ~ ii ~ 6fSC1 CJ)l1 -glcrr 'g 1 ~ ~ ii 100 ~ ~1~* xn:i?r ctl 311-x c>flTT<Tr \JlTCfT 

'g ~ m\1 COT ~ CJ)l1 -g'r ~ I ~ cfi ffR ij ~ ~~* COT >r<lf'T fcO"<:rr \JlTCfT 'g ~ \3Lf~CJ)d131'f coT 
100 m'ttf CJ)l1 cfrC'C LR ~ ~~ eft \JlT ~ I <:ffi ~ \JlT ~ 'g f¢ cfifi:rc;f ~ >rft'R'rfucr 'g cr~ ~1~* ~f 

l cr ~ ~~ ~UJiCfi 100 'g I \3 fC+1 Ftl C1 ~ m\1311 cr cfrC'CCIT31i COT 1=fTLI rms 'g I 

11. If the direct transmission method with a cable of resistance 0.4 Q km-1 is used, the power dissipation (in%) 

during transmission is : 

~ ~"fr cfifi:rc;f COT ~PT f'¢<:rr ~ ~ >rft'R'rtr 0.4 Q km-1 'g C'f6l J:r"fGI~ ~tfUT ctl ~ ij ~~ ~ (% ii) 'g : 

(A)20 (B)30 (C)40 (D)SO 

Ans. (B) 
Sol. P = 600 x 1 000 = 4000 x I => I = 150 A 

dH dt = (150)2 x 0.4 x2Q 

Which is 30% of 600 kW. 

12. In the method using the transformers, assume that the ratio of the number of turns in the primary to that in the 

secondary in the step-up transformer is 1 : 10. If the power to the consumers has to be supplied at 200V, the 

ratio of the number of turns in the primary to that in the secondary in the step-down transformer is: 

~1~* cfi >r<lf'T ~ CfTC'1T fctfu ii, <:ffi ~ ~ ~1~-x cfi >rT~ cr f8 ci1 Gl ¢ ii "Wrif ctl ~ COT 31JL11Cf 
1 : 10 'g I ~ fclwr ~~. \3LI~Cfd131'f coT 200V LR eft \JfTctT 'g en~ ~1~* ii >rT~ Cf f8e1lGICJ) cfi "Wiif 
ct't ~ COT 31JL11Cf 'g : 

(A) 200 : 1 (B) 150 : 1 (C) 1 00 : 1 (D) 50 : 1 

Ans. (A) 

~ 40,000 200 
Sol. N5 200 
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Paragraph for Questions 13 and 14 

~~ 13 afr-x 14 ~ ~ 31J"=rUG" 

PHYSICS 

A point charge Q is moving in a circular orbit of radius R in the x-y plane with an angular velocity co. This can be 

Qco 
considered as equivalent to a loop carrying a steady current 

2
n . A uniform magnetic field along the positive 

z-axis is now switched on, which increases at a constant rate from 0 to B in one second. Assume that the 

radius of the orbit remains constant. The application of the magnetic field induces an emf in the orbit. The 

induced emf is defined as the work done by an induced electric field in moving a unit positive charge around a 

closed loop. It is known that, for an orbiting charge, the magnetic dipole moment is proportional to the angular 

momentum with a proportionally constant y. 

x-y oo ii R ~ CJ5T ~ CJ)Iffi ii 100 Q ~ ~ co~ llfu "fr ~ CO\ W 'g I ~ c>[Q ii qgc9T ~: ~ 

trRT "ct g0'11 1=f"lrfT \JlT ~ 'g I 3161 C1 CJ)fl'""ll '"i ~~ ~?f coT ~ z-~TT ii ~ ~ ~ ~ l=fT'"i" 0 "fr B CfCJ)" 

100 ~ ii C1 CJ)f1 '""II '"i c:\ "fr qq;crr 'g I <:ffi lnf~p) f¢ ~ ctf~ CJ)~ CJ5T ~ ~ ~ 'g I ~~ ~?f "ct ~ "fr 
CJ)~ ii 100 emf ~ful -glcrr 'g 1 100 ~ful fclwr ~ TIRT ~ tr-=r 31icr~T co'r ~ C'lll ct "ilT\l 31'R ~ ii fcP<'r ll<'r con:l 
CJ5T l=fT?fT co'r ~ Rl~C"lql!'?¢ 6fC'l (emf) cpgT \JlTCfT 'g 1 <:ffi m 'g fcO I:Jl6!100 ~ 100 CJ)~ ii ~ Cj)\CfT 'g C'f6l \3"ffCj)"f 

~~ f&~Jq ~uf ~ co'rufi<:r "@r<T ct 311]~ -glcrr 'g ~ 31]~ ~cp y 'g 1 

13. The magnitude of the induced electric field in the orbit at any instant of time during the time interval of the 

magnetic field change is : 

Sol. 

BR 
(A) 4 

Ans. (B) 

!E.dl =-A dB 
J dt 

-BR 
E=-

2 

Altern at 

-ctp dB 
E2nR = dt = - nR2 dt 

-R dB -BR E- ---
- 2 dt - 2 

BR 
(B)-

2 
(C) BR (D)2BR 
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PHYSICS 

14. The change in the magnetic dipole moment associated with the orbit, at the end of the time interval of the 

magnetic field change, is : 

fG:Rr ~ ~ ii ~~ ~?f ii ~-;:or -g'r w t \3X1 ~ cfi ~ ii, 31fcr~T cfi cp~ -fr ~~ f&~cr ~uf ii 
~~I 

(A)-yBQR2 (B) -y BQR2 
2 

(C) y BQR2 
2 

Ans. (B) 
Sol. Meg netic dipole moment M = y J 

so 

Alternet 

y 

M = Qco nR2 = QcoR2 * 
2n 2 

~M = y~J--------(i) 

~J = -Q dB. R R. 
~t dt 2 

~M = yQBR2 
2 

M Q 

L 2m 

(D)yBQR2 

induced electric field is oppsite. to the co so the charge is retarded. 

co'= co -at 

co'= 

Am 

co- QB 1 
2 

QE Q BR QB 
(at = QE/m), (a= mR = R x 2m = 2m ) 

= BQR2 
-y--

2 
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Alternet 

31Cf: 

M Q 

L 2m 

M = Qco nR2 = QcoR2 * 
2n 2 

co'= co -at 

co'= 

Am 

co- QB 1 
2 

= M
1 

- M, = 

M = yJ 

~M = y~J--------(i) 

~J = -Q dB. R R. 
~t dt 2 

~M = yQBR2 
2 

PHYSICS 

y 

QE Q BR QB 
(at = QE/m), (a= mR = R x 2m = 2m ) 

= BQR2 
-y--

2 

Paragraph for Questions 15 and 16 

11~ 15 3fr-x 16 ~ ~ 3fj-=cUG" 

The mass of a nucleus ~X is less that the sum of the masses of (A- Z) number of neutrons and Z number of 

protons in the nucleus. The energy equivalent to the corresponding mass difference is known as the binding 

energy of the nucleus. A heavy nucleus of mass M can break into two light nuclei of masses m
1 

and m
2 

only 

if (m
1 
+ m) < M. Also two light nuclei of masses m

3 
and m

4 
can undergo complete fusion and form a heavy 

nucleus of mass M' only if (m
3 

+ m
4
) > M'. The masses of some neutral atoms are given in the table below: 

100 ~ ~X COT ~~ (A- Z) ~f;:rt 10i Z mir-;:ff cfi ~~ cfi <:frT "fr CJ)11 IDcrr ~ I ~ &:1 'i l'l'i ctl ~ cfi ~ 

~ co'r 6itr-=r ~ ~ ~ 1100 ~ M CJ5\ "l1RT ~ m
1 
cr~ m

2 
~&:l'il.,'i cfi efT~~ ii ~-g) m 

-g t ~ (m
1 
+ m) < M cr~ m

3 
cr~ m

4 
~~ cfi efT ~ ~ 'lul ~ ~. 100 M' ~~ COT "l1RT ~ 

q;:n ~ l ~ (m
3 

+ m
4
) > M' cgB" ~311 cfi ~~ m ~fi:rc;f ij ~ <n't ~ : 

1H 1.007825u fH 2.014102u {H 3.016050u iHe 4.002603u 
6L· 
3 I 6.015123u 7L· 

3 I 7.016004u ?ozn 
30 69.925325u s2se 

34 81.916709u 

~~2 Gd 151.919803u ~~6 Pb 205.974455u ~~9 Bi 208.980388u ~~0 Po 209.982876u 
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15. The correct statement is: 

~):l"cp~~l 

(A) The nucleus ~Li can emit an alpha particle 

(B) The nucleus ~!0 P0 can emit a proton 

~ ~!0P0 100 >rTcl;:r ~cr CJ)\ ~ ~ I 

(C) Deuteron and alpha particle can undergo complete fusion. 

~"C\1-;::r 3fi-x ~('CI)T Cf)UT '!_uf ~ CJ?\l" ~ ~ 1 

(D) The nuclei ~gzn and ~~Se can undergo complete fusion. 

~ ~gzn ~ ~ ~~se '!_uf ~ Cj)\ ~ ~ 1 

Ans. (C) 

Sol (A) 3u
7 

--+ 2 He 4 +1 H
3 

~m = [Mu -MHe -MH3] 

= [6.01513- 4.002603- 3.016050] 

=- 1.003523u 

~m is negative so reaction is not possible. 

(B) 84Po21o --+ 83Bi2o9 + 1p1 

~m is negative so reaction is not possible. 

(C) 1H2 --+ 2He4 + 3u6 

~m is Positive so reaction is possible. 

(D) 30zn7o + 34 Sea2 --+ 64 Gd152 

~m is Positive so reaction is not possible. 

~m = [Mu -MHe -MH3] 

= [6.01513- 4.002603- 3.016050] 

=- 1.003523u 

~m ?fiDII,'""l¢ ~ 31Cf: fp=ll¢\01 ~ ~ ~ 1 

(B) 84Po21o --+ 83Bi2o9 + 1p1 

~m ?fiDII,'""l¢ ~ 31Cf: fp=ll¢\01 ~ ~ ~ 1 

(C) 1H2 --+ 2He4 + 3u6 

~m ~ ~ 31Cf: fp=ll¢\ 01 ~ ~ 1 

(D) 30zn7o + 34 Sea2 --+ 64 Gd152 

~m ~ ~ 31Cf: fp=ll¢\ 01 ~ ~ ~ 1 

PHYSICS 
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PHYSICS 

16. The kinetic energy (in keV) of the alpha particle, when the nucleus ~!0 P0 at rest undergoes alpha decay, is: 

\Jl6f Rlxl'ilq'Rlf ii ~ ~!0P0 ~('CI)T ~ ~ t Cf6l ~('CI)T cpur CJ5T ~ ~ (keV ii) -glcfi ~I 

(A)5319 (B)5422 (C) 5707 (D)5818 

Ans. (A) 

Sol 84Po21D + 2He4 ~ 82Pb206 

~m = [ MPo- MHe- MPb] = 0.008421 u 
Q = 0.008421 x932 MeV= 5422 KeV 

K =
210

x5422KeV 
a 214 

= 5320 KeV 

SECTION- 3: (Matching List Type) 

~- 3: (~it<'~"! ~Tft ~) 

This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the 

lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 

~ ~ ii 4 CSI§fcl45(>q ~ ~ I ~CJ) ~-;::r ii ~c;r-=r ~ ~ I ~ cfi ~coT~ cfi fctcPc;Q (A), (B), (C) 3fi;;z: (D) l 
~"fr~~~~l 

17. A right angled prism of refractive index f.11 is placed in a rectangular block of refractive index f.12, which is 

surrounded by a medium of refractive index f.13, as shown in the figure, A ray of ligth 'e' enters the rectangular 

block at normal incidence. Depending upon the relationships between f.11, f.12 and f.13, it takes one of the four 

possible paths 'ef, 'eg', 'eh' or 'ei'. 

100 fl1 ~-;::ITCJ) cfi ~ur nt\J'i coT fl2~CJ) 311GIC11Cfil\ ~CJ) ij \m Tf<TI ~I~~ fl3~CJ) cfi llTRfll 

"fr fir::l ij ~Tf~ 31]X1R fERl" s~ ~I ·s:rcl5T~T CJ5T ~ 'e' 311GIC11Cfil\ ~CJ) -qx ~~ ~ -g'rcfi ~I f.11, f.12 3fi;;z: fl3 

cfi ~ -qx frr~x -glcfi s~ >r~T CJ5T ~ "ill\ x:flfCI Ll~ 'ef', 'eg', 'eh' <Tr 'ei' ii "fr 100 ~cfi ~ I 

f 

h 

Match the paths in List I with conditions of refractive indices in List II and select the correct answer using the 

codes given below the lists : 

~Iii ~ lliJ Ll~ coT ~ II CJ5T 31 qqcf'l i Cfi CJ5T ~Td'f ii ~ ~ ~ ~ cfi ~ ~ lliJ ~ CJ)T ~ cpffi 

~ \3"'C1\ ~frrir : 
List I I ~Tft I List II I ~Tft II 

P. e~f 

Q. e~g 

R. e~h 

S. e~i 

Codes: 
p 

(A) 2 
(B) 1 
(C) 4 
(D) 2 
Ans. (D) 

Q 

3 
2 
1 
3 

R 
1 
4 
2 
4 

s 
4 
3 
3 
1 

1 . fl1 > .fi fl2 

2. fl1 > fl1 andl"l0i fl2 > fl3 

3. fl1 = fl2 

4. fl2 < fl1 < .fi fl2 andl"l0i fl2 > f.13 
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Sol. For e ~ i 

45° > 8 
c 

1 fl2 ->-
.J2 fl1 

fl1 > -J2.fl2 

Fore ~f 

angle of refraction is lesser than angle of incidence, so fl2 > fl1 and then fl2 > fl3 
Fore ~ g , fl1 = fl2 

fore~ h, fl2 < fl1 < -J2.fl2 and fl2 > fl3 

Hindi. e~i~~ 

45° > 8 
c 

sin 45° >sin 8c 

1 fl2 ->-
.J2 fl1 

fl1 > -J2.fl2 

e~f~~ 

~-;:::r co'rur ~ co'rur ~ B'rcr ~ 31Cf: fl2 > fl1 cr~ Cf6l fl2 > f.13 

e ~ g ~ ~, fl1 = fl2 

e ~ h ~ ~, fl2 < fl1 < -J2.fl2 cr~ fl2 > f.13 

18. Match List I with List II and select the correct answer using the codes given below the lists : 

List I List II 
P. Boltzmann constant 1. [ML2T-1] 

Q. Coefficient of viscosity 2. [ML-1T-1] 

R. Planck constant 3. [MLT-3K-1] 

S. 

P. 

Q. 

R. 

S. 

Codes: 

(A) 

(B) 

(C) 

(D) 

Ans. 

Thermal conductivity 

~Tft I 

q'ic;e;f1'"11'"i ~ 

~<:fT'"iCIT :runco 
~cp~ 

p Q 

3 
3 2 

4 2 

4 

(C) 

R S 
2 4 

4 
3 

2 3 

4. 

1. 

2. 

3. 

4. 

~Tft II 

[ML2T-1] 

[ML-1T-1] 

[MLT-3K-1] 

[ML2T-2K-1] 

PHYSICS 
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PHYSICS 

1 
Sol. (p) U = -kT 

2 
=> ML2T-2 = [k] K => [K] = ML2T-2K-1 

dv MLr2 

(q) F = TJA- => [TJ] = = ML-1 T-1 

dx L2Lrt-1 

(r) E = hv => ML2P = [h] T-1 => [h] = ML2 T-1 

dQ kA~8 ML2r 3L 
(s) dt = -~_- => [k] = 

L2K 
= MLT-3 K-1 

19. One mole of a monatomic ideal gas is taken along two cyclic processes E ~ F ~ G ~ E and E ~ F ~ H ~ 

E as shown in the PV diagram. The processes involved are purely isochoric, isobaric, isothermal or adiabatic. 

100 100-~CJ) ~f frx:r cfi 100 l=!'rc>1 coT, ~ ii ~rtit PV 3ffi:~ cfi 3i]"fl"R efT~ >rW11'f E ~ F ~ G ~ E 

cr E ~ F ~ H ~ E ii ~ \JfT<TI \JlTClT ~I ~ >rWll ~~: x=J+F311GJC1Pi¢, ~. fP""IC"llcllGJ <:rr ~u:r ~I 

p 
F 

32 p 0 -------

\ 
+---<e:-------'>---(:----___::..._ G 

Ei H 
L-~------------------------~v 

Vo 

Match the paths in List I with the magnitudes of the work done in List II and select the correct answer using the 

codes given below the lists. 

~ I ii ~ llit Ll~ coT ~ II ii fcOit llit ~ cfi ~ cfi "fiT~ x_fr~ ~ 3fix ~ cfi m ~ llit coT~ "CJ)T 

>r<:i'r'T ~ ~ \3""'C1\ ~f.n) I 

List I I ~Tft I List II I ~Tft II 

P. G~E 1. 160 P
0
V

0 
ln2 

Q. G~H 2. 36 POVO 
R. F~H 3. 24 POVO 
S. F~G 4. 31 POVO 
Codes: 

p Q R s 
(A) 4 3 2 

(B) 4 3 1 2 

(C) 3 1 2 4 

(D) 1 3 2 4 

Ans. (A) 
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Sol. 

Hindi. 

p 
F 

32P0 32T0 

(.) 
·c 
0 

..c 
(.) 

0 
.!!? 

Po G E• 
I isobaric 

v 
Vo 32V0 

( vf J l32V0 J In F~G work done in isothermal proces is nRT In ~ = 32 P0 V0 In ----v;-
= 32 P

0
V

0 
In 25 = 160 P

0 
V

0 
In 2 

In G ~ E, !'!.W = P
0 

!'!.V = P
0 

(31 V
0

) = 31 P
0
V

0 

In G ~ H work done is less than 31 P
0
V

0 
i.e., 24 P

0
V

0 

In F ~ H work done is 36 P
0
V

0 

p 
F 

32P0 32T0 

(.) 
·;:: 
0 

..c 
(.) 

0 
.!!? 

Po G 
isobaric 

Vo 32V0 

v 

F~G ij fP""l4IC1lGI >l"Wll ii fcO<:rr Tf<Tf ~ = nRT In (~ J = 32 P0 V0 In ( 
3~~0 J 

= 32 P
0
V

0 
In 25 = 160 P

0 
V

0 
In 2 

G ~ E ii, !'!.W = P
0 

!'!.V = P
0 

(31 V
0

) = 31 P
0
V

0 

G ~ H ii, fcO<:rr Tf<Tf ~ 31 POVO "fr CJ511 ~ ~~C'( 24 POVO ~I 

F ~ H ii, fcO<:rr Tf<Tf ~ 36 POVO ~I 

PHYSICS 
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PHYSICS 

20. Match List I of the nuclear processes with List II containing parent nucleus and one of the end products of each 

process and then select the correct answer using the codes given below the lists : 

~ Iii cgu-~ >r~ eft~~ I ~II ii ~ >r~31'f cfi ~ ~ cr 100 3ffc'r:r ~ ~ ~ ~ ~ I 

~ ct m ~ ~ co'r~ COT >r<TITf ~ ~ "\3"m ~~ : 

List I/ ~Tft I 

P. Alpha decay 

~('C!)T ~ 

Q. Wdecay 

w~ 

R. Fission 

fcmf~ 

S. Proton emission 

>r'til-;::r ~-;::r 

Codes: 
p Q 

(A) 4 2 
(B) 3 
(C) 2 
(D) 4 3 

Ans. (C) 

R 

2 
4 
2 

List III ~Tft II 

1. ~5 o~j5 N+ ...... . 

3 185s· 184 Pb · 83 I ~82 + ...... . 

4 239p 140 L 
· 94 u ~57 a+ ...... . 

s 
3 
4 
3 

Sol. (p) In a decay mass number decreses by 4 and atomic number decreases by 2. 

(q) In W decay mass number remains unchanged while atomic number decreases by 1. 

(r) In Fission, parent nucleus breaks into all most two equal fragments. 

(s) In proton emission both mass number and atomic number decreases by 1. 

Hindi. (p) a~ ii ~~ ~ 4 ~ tR.-<11 Cf~ ~ W11fcp 2 ~ tR"TfT I 
(q) W ~ ii ~~ ~ ~cr ~ ~ ~ ~ W11fcp 1 ~ t1e \JfTClT ~ I 

(r) Rl\'Sl u;s'l ii -Qcrcp ~ efT (Y!T[lJTI ~ "l1"fTh ii ~c: \JfTClT ~ 1 

(s) >r'til-;::r ~-;::r ii ~~ ~ cr~ ~ W11fcp 1 ~ t1e \JfTClT ~ 1 
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CHEMISTRY 

PART - II : CHEMISTRY 

SECTION -1 :(One or more options correct Type) 
~-1:(~m~~~~) 

This section contains 8 multiple coice questions. Each question has four choices (A), (B), (C) and (D) out 
of which ONE or MORE are correct. 

21. The Ksp of Ag
2
Cr0 

4 
is 1.1 x 10-12 at 298 K. The solubility (in moi/L) of Ag

2
Cr0 

4 
in a 0.1 M AgN0

3 
solution is 

Ksp (Ag
2
Cr0

4
) COT1=f"lrf 298 K -qx 1.1 x 10-12 ~I 0.1 M AgN0

3 
"ct ~ ii Ag

2
Cr0

4 
CJ5l ~<Tcff l=l'rc>l/~ ii ~ 

(A) 1 .1 X 1 o-11 (B) 1 .1 X 1 o-10 (C) 1 .1 X 1 o-12 (D) 1 .1 X 1 0-9 

Ans. (B) 

Sol. Ag 2Cr0 4 ~ 2Ag+ + Cro~-

s 
0.1 +2s s 

""' 0.1 
1.1 x 10-12 = (0.1)2s 
S = 1 .1 X 1 0-10 

22. In the following reaction, the product(s) formed is( are) 

f.'19FC1ft!C1 ~ ct ~~~coT~ 
OH 

¢ 
OH 0 

I~ 
OHC~CHO 

_.&. ¢ 
OH 

¢ 
CH 3 H3C CHCI 2 H3C CHCI 2 

p Q R 
(A) P (major) (B) Q (minor) (C) R (minor) 

(A) p (lj~) (B) Q (<~fur) (C) R (<~fur) 
Ans. (B,D) 

OH cf3 0 0 0 ¢ OH ¢ CCI y-Cc1, Q Hp 0 Sol. -----.. I ---4 I + ~ 
:::::,.. h 

+ 

CH3 CH 3 CH3 CH 3 CCI 2 CH3 CHCI2 

0 0 

0 
OH 

¢tHO y-CHO 
+ # 

h 

CH3 CHCI 2 CH3 
CH3 

OH 

¢rCHO "=:: 

b-

CH3 

s 
(D) S (major) 

(D) S (lj~) 

0 y-CHCI, 
# 

CH 3 

0 

+ 0 
CH 3 CHCI 2 

OH8 
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23. The major product(s) of the following reaction is (are) 

Ans. 

Sol. 

¢ aqueous Br, (3.0 equivalents) 

S03H 

OH OH 

Br'*Br Br~Br I~ I~ 
4 4 Br 

S03H Br 

p Q 
(A) p (B) Q 

f.'19fC1ft!C1 ~COT (cfi) lj~ ~ ~ ~) 

OH 

¢ ~ Br, (3.0 9,~) 

? 

S03H 

OH OH 

Br'*Br Br~Br I~ I~ 
4 4 Br 

S03H Br 

p Q 
(A) p (B) Q 
(B) 

OH OH 
Aq. Br2 

OH 

~ Br Br 
Br 

R 
(C) R 

OH 

~ Br Br 
Br 

R 
(C) R 

OH 

¢ ~r 
8 -803 Y' .,.-:0 

S03H Br s""' t::'\ Br 
11""'-'0-H 
0 

CHEMISTRY 

OH 

~Br ~ 

Br Br 
S03H 

s 
(D) S 

OH 

~Br ~ 

Br Br 
S03H 

s 
(D) S 
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CHEMISTRY 

24. After completion of the reactions (I and II), the organic compound(s) in the reaction mixtures is (are) 

xi*11GJf.'1Cj) ~311 Cl3fix II) ct '!.~ -g1~ ct ~ xi*11GJf.'1Cj) fii>J.TUT ii CJ5T6lm -mm (<:tffTrcp'f) -cp'r ~ 1 

Reaction I: 
~1: 

Reaction I: 
~1: 

0 

A 
H3C CH 3 

(1.0 mol) 

Q 

Br, (1.0 mol) 

aqueous/~ NaOH 

Br, (1 .0 mol) 

R 
(A) Reaction I : P and Reaction II : P 
(B) Reaction I : U, acetone and Reaction II : Q, acetone 
(C) Reaction I: T, U, acetone and Reaction II: P 
(D) Reaction I : R, acetone and Reaction II : S, acetone 

(A)~I: P3fix~ll: P 

(B)~I: U, ~-;::r 3fix~ll: Q, ~-;::r 

(C)~I:T,U, ~-;::r3fix~II:P 

(D)~I:R,~-;::r3fix~II:S,~-;::r 
Ans. (C) 

Sol. 

Sol. 

0 

Reaction I : C~H 
3 3 

1.0 mol (Unreacted) 

(In basic medium complete haloform reaction takes place since the rate of reaction increases with each 
a-halogenation) 

0 

Reaction II : c~H 
3 3 

1.0 mol 

Br2 (1 .0 mol) 

(In acidic medium monohalogenation takes place with 1-mol of halogen) 

0 

~I:C~H 
3 3 

1.0 mol 

0 

A 
~ll:cH CH 

3 3 

1.0 mol 

Br2 (1.0 mol) 

(~ llTRfll ii 1 mol ~c>fr"I:JP'f cfi x=rr~ ·~=~'r;::fr~c>fr\Ji.,lCJ)\01 -glcrr ~ I) 
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25. The correct statement(s) about 0
3 

is (are) 
(A) 0-0 bond lengths are equal. 
(C) 0

3 
is diamagnetic in nature. 

(B) Thermal decomposition of 0
3 

is endothermic. 
(D) 0

3 
has a bent structure. 

03 cfi "&c:"~ ij ~ ~ ~ ~) 

(A) 0-0 3116im CJ5T c>f~ 6Rl"6l\ ~ I 

(C)03~~~1 
(B) 0

3 
COT~ fct<:tr~ ~rrt\T ~I 

(D) 0
3 

CJ5T ~ 6ifcO"cf -g)cfi ~I 
Ans. (A,C,D) 

.0. 0 

Sol. ./ \.1 .28 A All electrons are paired so diamagnetic (wlt ~~1-;:::r ~~ ~ 31Cf: >r~~ ~) 
0 0 

~H = + 142 KJ/mol. 

26. In the nuclear transmutation 

~Be+ X ~ ~Be + Y 
(X, Y) is (are) 

(A) (Y, n) (B) (p, D) 

f.'19fc1Rs!C1 ~ C"lfCliC"l\01 

~Be+ X ~ ~Be + Y 
ii(X,Y)~/~ 
(A) (Y, n) (B) (p, D) 

Ans. (A,B) 

Sol. 4 Be9 +X~ 4Be8 + Y 

(C) (n, D) 

(C) (n, D) 

If X is oY0 then y is on 1 

If X is 
1
P1 then Y is p 2 

(~ X, 
0
y0 ~ C'f6l Y, 

0
n1 NTfT) 

(~ X, 1P
1 ~ C'f6l Y, p 2 NTfT) 

27. The carbon-based reduction method is NOT used for the extraction of 
(A) tin from Sn0

2 
(B) iron from Fep

3 

(D)(y,p) 

(D)(y,p) 

(C) aluminium fromA1p
3 

(D) magnesium from MgC0
3

, CaC0
3 

mg31'r cfi ~ur ii "CJ516l-;:::r 311mful ~ fctfu COT >r<TITf fcp.:j" ~ ii ~ -g)crr ~? 
(A) Sn0

2 
~ f0l (B) Fep

3 
~ ~ 

(C) Alp3 ~ ~Cjfl'IPIGJ'""l (D) MgC03 , CaC03 ~ ~'"l~IGI'""l 
Ans. (C,D) 
Sol. Sn0

2 
and Fep

3 
are reduced by C reduction method. 

Alp
3 

and MgC0
3

. CaC0
3 

are reduced by electrolytic reduction. 

Sol. Sn0
2 
Cf~ Fep

3 
"CJ516l-;:::r ~ 8RT ~ Ncl ~ I 

A1p3 cr~ MgC03 . CaC03 COT~~~~ 8RT Nill ~ I 

28. The thermal dissociation equilibrium of CaC0
3
(s) is studied under different conditions. 

CaC0
3
(s) ~ CaO(s) + C0

2
(g) 

For this equilibrium, the correct statement(s) is (are) 
(A) ~H is dependent on T 
(B) K is independent of the initial amount of CaC0

3 

(C) K is dependent on the pressure of C0
2 

at a given T 
(D) ~His independent of the catalyst, if any 
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CaC0
3 

(irx:r) ct ~ ~ CJ5T fliR:llq'{QIT COT31~ ~ ~311 ij "FcPm Tf<TI I 

CaC0
3
(s) ~ CaO(s) + C02(g) 

~ fliR:llq'{QIT "ct ~, ~ )Fo~ ~ ~) 
(A) ~H~ -qx frr<f\ ~~I 
(B)~ ~Cf) (K) CaC0

3 
"ct >r~ ~ -qx frr<f\ ~~~I 

(C) K f.1<:rcr ~ -qx CO2 "ct c;-rq -qx frr<f\ ~ ~ I 
(D) ~H ~\<P (31'1\ -g'r) "ct >rlfTCI -qx frr<f\ ~ ~ ~ I 

CHEMISTRY 

Ans. (A, B, D) 
Sol. (A) ~H2 - ~H 1 = CP(rxn) (T2- T1) 

and CP depends on temperature. Hence enthalpy also depends on temperature. 

(B) CaC03csJ ~ CaOcsJ + C02c9 l 

For a given reaction. 
Keq. depends only on temperature. 
(C) Keq depends only on temperature. 

Kp = ( Pco2 )atequlibrium 

(D) Enthalpy of reaction is independent of the catalyst. Catalyst generaly changes activation energy. 
Sol. (A) ~H2 - ~H 1 = CP(rxn) (T2- T1) 

29. 

Ans. 

c p ~ -qx frr<f\ ~ ~ 31Cf: "'r"~~ 'llt ~ -qx frr<f-x ~<11 1 

(B) CaC03csJ ~ CaOcsJ + C02c9 l Kp = (Pco2 )'RTRI'R 

~ ct ~ Keq "ctcrc>1 ~ -qx frr<f\ ~ ~ 
(C) Keq "ctcrc>l ~ -qx frr<f\ ~ ~ 
(D)~ CJ5t "'r"~~ ~\<P "ct >l"lfTCI "fr ljCITT -glcfi ~I fll'il<=i:icr ~\<P ~ ~ ii Llftcrcf-;::r ~~I 

SECTION- 2: (Paragraph Type) 

~- 2 : (31J1U"G ~) 

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight questions relate to 
four paragraphs with two questions on each paragraph. Each question of a paragraph has only one correct 
answer among the four choices (A), (B), (C) and (D). 

~ ~ ii ~en, w:trll'f 3fi-x 311~ ~ co'r ~rt~ ~ 4 31J.Uc:- ~ 1 ~ ~~ "fr ~fucr 311"0 ~ ~. ~ 

"fr ~ ~~ -qx efT ~-;::r ~I fcO"m 'llt ~~ ii ~ ~-;::r "ct "ill\ fctcPc;Q (A), (B), (C) 3fix (D) l ~ "fr ~ ~ 
"@~~I 

Paragraph for Question 29 and 30 

"Sl~ 29 ~ 30 ~ fi1il" 31J1U"G 

An aqueous solution of a mixture of two inorganic salts, when treated with dilute HCI, gave a precipitate (P) 
and a filtrate (Q). The precipitate P was found to dissolve in hot water. The filtrate (Q) remained unchanged, 
when treated with H2S in a dilute mineral acid medium. However, it gave a precipitate (R) with H2S in an 
ammoniacal medium. The precipitate R gave a coloured solution (S), when treated with Hp2 in an aqueous 
NaOH medium. 

efT ~frrcp C'fCIUIT "ct 100 fii>J.TUT COT~~ Cf] HCI ~ 81"\T ~(f)\ 100 31CI~Tcr (P) 3fix 100 ~c (Q) 

~err~ I 31CI~Ll P l"T+l \JfC>l ii ~~flc;f ~I ~c (Q) Cf] ~ ~ lffRfll ii H
2
S 81"\T fcfcr"if-l-qx ~cr ~ 

t ~ ~41P1CJ5C11=fTRI11 ii H2S "ct "f!T2T 31CI~ (R) ~~I 31CI~ (R) "ct "f!T2T ~ NaOH 1=fTRI11 Cf2TT Hp2 CJ5T ~ 

~~ ~ (S)~cfi ~I 

The precipitate P contains 

(A) Pb2+ (B) Hg22+ (C)Ag+ (D) Hg2+ 

31CI~Ll p ij ~ ~ 
(A) Pb2+ (B) Hg22+ (C)Ag+ (D) Hg2+ 
(A) www.examrace.com



Sol. Pb2+ + 2CI- -------+ PbCI
2 

(white ppt) 

soluble in hot water 

Sol. Pb2+ + 2CI- -------+ PbCI
2 
(~~cr 31CI~Lf) 

ll+l \JfC>l ij ~<:[ 

30. The coloured solutionS contains 

(A) Fe
2
(S0,)

3 
(B) CuS0

4 
(C)ZnS0

4 

~~~sii~~ 
(A) Fe

2
(S0,)

3 
(B) CuS0

4 
(C)ZnS0

4 

Ans. (D) 

Sol. Pb2
• I Cr3

• HCI PbCI
2 

+ CrCI
3 

Sol. 

(P) (Q) White ppt Filtrate 

Green ppt. 

(Dissolve in 
Hot water) 

j
(H 2S I mineral 

acid) 

(R) Cr(OHL ~-------' No effect 

1 
Na2Cro. 

yellow solution 
(S) 

(H 2S I ammonical 
medium) 

Pb2
• I Cr3

• 

(P) (Q) 

HCI 
PbCI 2 + 

~Cf 31C[~L[ 

(ll+l \JfC>l ij ~<:!) 

Na2Cro. 

W~(S) 

CHEMISTRY 

(D) Na
2
Cr0

4 

(D) Na
2
Cr0

4 
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Paragraph for Question 31 and 32 

"Sl~ 31 ~ 32 ~ fi1il' 3TJ~"G 

P and Q are isomers of dicarboxylic acid C
4
H

4
0

4
. Both decolorize Br/Hp. On heating, P forms the cyclic 

anhydride. 
Upon treatment with dilute alkaline KMn0

4
, P as well as Q could produce one or more than one from 

S, T and U. 

COOH COOH COOH 

H+OH H OH HO H 
H OH HO H H OH 

COOH COOH COOH 

s T u 
P 3fix Q ~ \SI~CJ)I61'ffCR:Jfc;jCJ) ~ C

4
Hp

4 
ct c:'r flliWl<fi ~I c:'rrff Br/HP coT~~~ ll"fl'f ~ "QX P ~ 

~'"1!51~)'?1~\S q;::["fffi ~ I 

Cf] ~ KMn0
4 

8RT P 3fix Q31(Y[T[-31(Y[T[ ~ CJ5\ ~ 31~ ~ ~ ~ <lTfTrcp S, T 31~ U q;:n ~~I 

~t~~ 
COOH 

s 

H~*~HH 
COOH 

T 

31. Compounds formed form P and Q are, respectively 
(A) Optically activeS and optically active pair (T, U) 
(B) Optically inactiveS and optically inactive pair (T, U) 
(C) Optically active pair (T, U) and optically activeS 

(D) Optically inactive pair (T, U) and optically inactiveS 

P cr~ o 8RT ~ -mm ~T: ~ 

H~~: 
COOH 

u 

(A) ~CfUT ~uf"CJ) S 10i ~CfUT ~uf"CJ) ~TI'f (T, U) (B) ~CfUT ~ S 10i ~CfUT ~ ~TI'f (T, U) 

(C) ~CfUT ~uf"CJ) ~TI'f (T, U) 10i ~CfUT ~uf"CJ) S (D) ~CfUT ~ ~TI'f (T, U) 10i ~CfUT ~ S 
Ans. (B) 

32. In the following reaction sequences V and W are respectively: 

Pi 9 ft1 Ftl C1 ~ 31JW1'11 ii, v 3fi-x w ~T: ~ : 

Q v 

O•v AICI3 (anhydrous) 

0 

(A)QOand/~cy 
vO wo 

0 

(C) Qo and/~co 
vO w 

Ans. (A) 

1. Zn-Hg I HCI 

2. H3P04 
w 

v w 
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Sol. (31 & 32) 

HOOC"'-. /COOH 
H/c = c"'--H 

'P' (Cis) 

H, ....-COOH 
"C = C" 

Hooc/ "'--H 

'Q' (trans) 

HOOC-CH=CH-COOH 

Q 

0 

Cold alk. 

KMn04 

(Syn addition) 

Cold alk. 

KMn04 

(Syn addition) 

H/Ni 

Anhydrous AICI3 

Sol. 

+ 

0 
v 

(31 & 32) 

HOOC"'-. /COOH 
H/c = c"'--H 

'P' (Cis) 

H"'-. /COOH 
C=C 

Hooc/ "'--H 

'Q' (trans) 

Cl"J~ 
KMn04 

(ftR <Trl) 

Cl"J~ 
KMn04 

(ftR <Trl) 

COOH 

H+OH 

HIOH 

COOH 
Meso (S) 

COOH 

o=+~H 
COOH 

T 

COOH 

+ H~+~H 
COOH 

u 
(Racemic Mixture) 

0 

0 

v 

COOH 

H*OH H OH 

COOH 
f11fl'r (S) 

COOH 

H*OH OH H 

COOH 

T 

+ 

Zn- Hg 

HCI 

COOH 

HO*H H OH 

COOH 

u 
(~~ fii>J.TUT) 

CHEMISTRY 

OH 

0 

l HP04 
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CHEMISTRY 

HOOC-CH=CH-COOH 

Q 

0 

H/Ni 

0 

0 

v 

OH 

0 
Zn- Hg 

HCI ~ 
0 

v 1 HP04 

@:0 
Paragraph for Questions 33 to 34 

"Sl~ 33 ~ 34 ~ fi1il' 3TJ~"G 

0 

A fixed mass 'm' of a gas is subjected to transormation of states from K to L to M to Nand back to K as shown 

in the figure 

100 frx:r cfi ~ ~~ 'm' CJ5T ~ ~-;or K -fr L -fr M -fr Ncr~ ~ K ii ~ 8RT ~ ~ ~ 

Pressure 
Gl6f 

K 

N 

L 

M 

Volume~ 

33. The succeeding operations that enable this transformation of states are 
(A) Heating, cooling, heating, cooling (B) Cooling, heating, cooling, heating 

(C) Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling 

wfiico 4Rillc>Fi \Ji'r ~ ~ ~-;:ff ii ~ l erg~ 

(A) ll+l, i~, ll+l, i~ ~ LR (B) i~, ll+l, i~ ll+l ~ LR 

(C) ll+l, i~, i~, ll+l ~ LR (D) i~, ll+l, ll+l, i~ ~ LR 

Ans. (C) 
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K L 

Sol. Pressure 

N M 

Volume 

K ~ L => V t at constant P 

Hence T t (Heating) 

L ~ M => P ~ at constant V 

Hence T ~ (Cooling) 

M ~ N => V ~ at constant P 

Hence T ~ (Cooling) 

N ~ K => P t at constant V 

Hence T t (Heating) 

K L 

Sol. ~ 

N M 

K ~ L => f.n:rcl P -qx V t , 31Cl: T t ('Tl"f) 

L ~ M => f.n:rcl V -qx P ~ , 31Cf: T ~ (i~) 

M ~ N => f.n:rcl P -qx V ~ , 31Cf: T ~ (i~) 

N ~ K => f.n:rcl V -qx P t , 31Cl: T t ('Tl"f) 

34. The pair of isochoric processes among the transormation of states is 
(A) K to L and L to M (B) L to M and N to K 
(C) L to M and M to N (D) M to N and N to K 

~ ~-;:ff CJ5T ~ ii x:r=r311G!C1PI¢ >rWll ~l11 ~ 

(A) K -fr L 3fix L -fr M (B) L -fr M 3fix N -fr K 

(C) L -fr M 3fix M -fr N (D) M -fr N 3fix N -fr K 
Ans. (B) 
Sol. L ~ M 

M~K 

Both are having constant volume therefore these processes are isochoric. 
cfr-;:ff >l"Wll f.n:rcl ~ -qx -g'r \% ~ 31Cl: <:ffi >l"Wll x=r=!311 Gl C1 Pi¢ >l"Wll ~ I 

CHEMISTRY 
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Paragraph for Questions 35 to 36 

"Sl~ 35 ~ 36 ~ fi1il' 3TJ~"G 

The reactions of Cl2 gas with cold-dilute and hot-concentrated NaOH in water give sodium salts to two (differ
ent) oxoacids of chlorine, P and Q, respectively. The Cl2 gas reacts with S02 gas, in presence of charcoal, to 
give a product R. R reacts with white phosphours to give a compoundS. On hydrolysis, S gives an oxoacid of 

phosphours T. 

Cl2 frx:r Cf] 3fi-x ~ NaOH cfi ~ ~ 81"\T ~T: i~ 3fi-x ll+l ~ ii ~ CJ)\ efT (~) crc>fr~ cfi 

311Cffl'r-~ ~ "fl'r~ c>fCIUT, P 3fi-x Q ~c'r ~ 1 Cl
2
(g) ~C'l CJ5T ~ ii S0

2 
(g) "fr ~ Cj)\ ~ R ~err 

~I R ~ Lf)l'&il'<fl 81"\T ~ CJ)\ <tffi'rcp S ~err~ IS CJ5t IJ!C'l-~ fiO<:rr ~ffi COT10fi ~~ T~ 

~I 

35. P and Q, respectively, are the sodium salts of 
(A) hypochlorus and chloric acids 

(C) chloric and perchloric acids 

p 3fi-x Q ~T: ~ "fl'r~ c>fCIUT ~ 

(A) -grq'fcrc>frffi 3fi-x crc>frftcp ~ 

(C) qc;frftcp 3fi-x ~ftcp ~ 
Ans. (A) 

36. R, S and T, respectively, are 
(A) S02CI2, PCI5 and HF0

4 

(C) SOCI2, PCI3 and HF02 
R, S 3fi-x T ~T: ~ 

(A) S02CI2, PCI5 ~ H3P0
4 

(C) SOCI2, PCI3 ~ HF02 
Ans. (B) 
Sol. (35 & 36) 

Cl2 + cold dil. NaOH ~ NaOCI + NaCI 

Cl2 + hot cone. NaOH ~ NaCI03 + NaCI 

NaOCI is salt of hypochlorous acid = P. 
NaOCI3 is salt of chloric acid = Q. 

Charcoal 
Cl2 + S02 S02CI2 (R) 

S02CI2 + P
4 
~ PCI5 (S) + S02 

PCI5 + Hp ~ HFO 4 (T) + HCI 

Sol. Cl2 + ~ Cf] NaOH ~ NaOCI + NaCI 

Cl2 + l"T+l ~ NaOH ~ NaCI03 + NaCI 

NaOCI ~crc>frffi ~COT c>fCIUT ~ = P. 

N a OC 1
3 

crc>frftcp ~ COT c>fCIUT ~ = Q. 

~C'l Cl2 + S02 S02CI2 (R) 

S02CI2 + P
4 
~ PCI5 (S) + S02 

PCI5 + Hp ~ HFO 4 (T) + HCI 

(B) hypochlorus and chlorus acids 

(D) chloric and hypochlorus acids 

(B) -grq'fcrc>frffi 3fi-x crc>frffi ~ 

(D) crc>frftcp 3fi-x ~crc>frffi ~ 

(B) S02CI2, PCI3 and HF03 
(D) SOCI2, PCI5 and HFO 

4 

(B) S02CI2, PCI3 3fi-x H3P03 
(D) SOCI2, PCI5 ~ HFO 4 

(NCERT, Pg. No. -188) 

(NCERT, Pg. No.-177) 

(NCERT, Pg. No. -188) 

(NCERT, Pg. No.-177) 
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37. 

CHEMISTRY 

SECTION- 3: (Matching List Type) 

~- 3: (~it(>f"' ~Tft ~) 

This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 

~ ~ ii 4 CSI§fcl45(>q ~ ~ I ~CJ) ~-;:or ii ~c;r-=r ~ ~ I ~ cfi ~ co'r~ cfi fctcp-c;q (A), (B), (C) 3fix (D) l 
~-fl-~~~~1 

The unbalanced chemical reactions given in List I show missing reagent or condition (?)which are provided in 
List II. Match List I with List II and select the correct answer using the code given below the lists : 

~~ij~~~ij~~~~~lliictl"~~~~lco'r~ll"fr~~ 
cr~ ~ ct m ~ ll<'r co'r~ COT >r<Tr'T ~ ~ \3"m ~f.n'r : 

List 1/ ~Tft I 

? 
Q. Na

2
Sp

3 
+ Hp ~ NaHSO 

4 
+ other product/3f=ll ~ 

? 
S. XeF

2 
~ Xe +other product/3f=ll ~ 

Codes: 
p 

(A) 4 
(B) 3 
(C) 1 
(D) 3 

Q 

2 
2 
4 
4 

R 
3 
1 
2 
2 

s 
1 
4 
3 
1 

List II/ ~Tft II 

1. NO 

2. 12 

3. Warm/ 'Tl"f 

Ans. (D) 

Sol. 

+CI 2 (Q) Na
2
Sp

3 
+ Hp NaHS0

4 
+ HCI 

+l2 (R) N
2
H

4 
NaHS0

4 
+ HCI 

+NO 
(S) XeF 

2 
Xe + NOF 

Hence, Answer is (D). 

31Cl: \3"m (D)~ I 

38. Match the chemical conversions in List I with the appropriate reagents in List II and select the correct answer 
using the code given below the lists : 

~ Iii ~ ll<'t \1*11Glf.'145 mCRUtf co'r ~ II ii ~ ll<'t ~~col cfi "fiT~ ~ ~ cr~ ~ cfi m 
~ ll<'J cp'r~ COT >r<Tf'T ~ ~ \3"m ~f.n'r : 

List 1/ ~Tft I List II/ ~Tft II 

P. -j-cl )= 1. (i) Hg(OAc)
2

; (ii) NaBH
4 

a. -j-oNa -j-oEt 2. NaOEt 

R.(J O<OH 3. Et-Br 

s.(J 0: 
~OH 

4. (i) BH3 ; (ii) HP/NaOH 
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Codes: 
p Q R s 

(A) 2 3 1 4 
(B) 3 2 1 4 
(C) 2 3 4 1 
(D) 3 2 4 1 

Ans. (A) 

-)-c1 NaOEt 
Sol. P. 

E2 )= 
-)-oNa EtBr 

Q. 
SN2 -)-oEt 

rr (i) Hg(OAc)2 

R. 
(ii) NaBH4 

Q<oH (Markovnikov addition) ('"11¢lP1¢IL/) <Tr"r) 

S. a (Anlimarkovnikov addition) M'ce l<t>1f.'l '""' il'l) 
''''oH 

39. An aqueous solution ox X is added slowly to an aqueous solution of Y as shown in list I. The variation in 
conductivity of these reactions is given in List II. Match List I with List II and select the correct answer using the 
code given below the lists : 

Ans. 

List I List II 
P. (C

2
HJ

3
N + CH

3
COOH 1. Conductivity decreases and then 

X Y increases 
Q. Kl (0.1 M) + AgN0

3
(0.01 M) 2. Conductivity decreases and then 

X Y does not change much 
R. CH

3
COOH + KOH 3. Conductivity increases and then 
X Y does not change much 

S. NaOH + HI 4. Conductivity does not change much 
X Y and then increases 

X cfi ~ ~ ii ~T: Y "CJ)T ~ ~ ~-~ ~ \JfTCfT t ~"fr ~ Iii~ ll<Tf ~I ~ ~311 

"fr ~ iliC'1¢C11 CJ5T ~ ~ II ii eft~~ I~ I co'r ~II "fr "WJ~ ~ cr~ ~ cfi ~ ~ ll<'t co'r~ 
"CJ)T >r<TITf ~ ~ ~ ~f.n'r : 

P. 

Q. 

R. 

S. 

Codes: 

(A) 
(B) 
(C) 
(D) 
(D) 

~Tft I ~Tft II 

(C2HJ3N + CH3COOH 
X y 

Kl (0.1 M) + AgN0
3
(0.01 M) 

X y 

CH
3
COOH + KOH 

X y 

NaOH + HI 

X y 

p Q R s 
3 4 2 
4 3 2 1 
2 3 4 1 
1 4 3 2 

1. 

2. 

3. 

4. 

ill C'1 ¢C1 I ~ ~ 3fix ~"ilTC( qq;cfi ~ I 

ill c>1 ¢C1 1 ~ ~ 3fi-x ~"ilTC( ~ 
qRqffiC1 ~ -glcfi I 
ill c>1 ¢C1 1 qq;cfi ~ 3fi-x ~"ilTC( ~ 
qRqffiC1 ~ -glcfi I 
ill c>1 Cj) e1 1 ~ "4ftcrR'icr ~ -glcfi ~ 3fi-x 
~"ilTC( qq;cfi ~ I 
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X y 
Sol. (P) (C 2H5 ) 3 N + CH 3COOH ~ CH

3
COO- (aq) + (C

2
H

5
)

3
NH+ (aq) 

As CH
3
COOH is a weak acid, its conductivity is already less. On addition 

of weak base, acid-base reaction takes place and new ions are created. 
So conductivity increases. 

(Q) KI (0.1 M) + AgN0
3 

(0.01 M) ~ Agi ~ (ppt) + KN0
3 

(aq). 

As the only reaction taking place is precipitation of Agi and in place of 
Ag+, K+ is coming in the solution, conductivity remain nearly constant and 
then increases. 

(R) CH
3
COOH + KOH ~ CH

3
COOK (aq) + Hp 
OH- (aq) is getting replaced by CH

3
COO-, which has poorer conductivity. 

So conductivity dereases and then after the end point, due to common ion 
effect, no further creation of ions take place. So, conductivity remain nearly 
same. 

(S) NaOH + HI ~ Nai (aq) + Hp 
AsH+ is getting replaced by Na+ conductivity dereases and after end point, 
due to OH-, it increases. 

So answer of 39 is: (P)- (3) ; (Q)- (4); (R)- (2); (S)- (1). Answer is (D). 

X y 
Sol. (P) (C 2H5 hN + CH 3COOH ~ CH

3
COO- (aq) + (C

2
H

5
)

3
NH+ (aq) 

CH
3
COOH 100 ~61c>1 ~ ~ ~ illcYI¢C11 "CJ)11 ~I ~61c>1 1m\ ~ -qx 

~ -lm\ ~ -gl-<11 ~ -;:p'r ~ "CJ)T frr:rfur N'TT 10i illcYI¢C11 ~<11 

(Q) KI (0.1 M) + AgN0
3 

(0.01 M) ~ Agi ~ (ppt) + KN0
3 

(aq). 

cficrcYI" ~ ~ ij Agi "CJ)T 31CI~LfUT N w ~ Cf~ Ag+ cfi ~ -qx K+ ~ 

ij 311<'rllT' ill (YI Cj) C"ll C1 Cj) {I 61 '"i f.1<:rC1" \%<11 ~ ~<11 

(R) CH
3
COOH + KOH ~ CH

3
COOK (aq) + Hp 

oH- (aq), CH
3
COo-m ~ -gT w ~ ISI'r fcO "CJ)11 illcYICJ)C"ll m ~ 1 31Cf: 

illcYICJ)C"ll ~ ~ Cf~ ~ ~ cfi ~"illcf x=r=l31nT'l" ):l"'l'fTCI cfi ~ ~ "CJ)T 

frr:rfur ~ N'TT ~ ill cYI Cj) e11 C1 ¢{1 61 '"i f.1<:rC1" \%<11 1 

(S) NaOH + HI ~ Nai (aq) + Hp 

Na+, H+ co'r >r~ ~ t LbcYI«J'{T)q illcYI¢C11 ~ ~ cr~ ~ ~ cfi 

~"illcf 0 H- cfi ~ ill cYI ¢ C"ll qq;cfi ~ I 
3jCf: 39 "CJ)T \3"'C1\ : (P) - (3) ; (Q) - (4) ; (R)- (2) ; (S)- (1) N'TT I 

40. The standard reduction potential data at 2SDC is given below. 

1=fT'"iCP ~ fct'l'fCI 2SDC -qx Pi 9 R1 Ftl C1 ~ I 

ED (Fe3+.Fe2+) = + 0.77 V; 
ED (Fe2+.Fe) =- 0.44 V; 
ED (Cu2+.Cu) = + 0.34 V; 
ED (Cu+.Cu) = + 0.52 V; 
ED (0

2
(g) + 4H+ + 4e- ~ 2Hp) = + 1.23 V ; 

ED (0
2
(g) + 2Hp + 4e- ~ 40H) = + 0.40 V 

ED (Cr3+.Cr) =- 0.74 V; 
ED (Cr2+.Cr) =- 0.91 V 
Match ED of the rebox pair in List I with the values given in List II and select the correct answer using the code 
given below the lists : 
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Ans. 

Sol. 

CHEMISTRY 

~ I ii ~ ll<'t ~ <jn:IT co'r ~ II ii ~ ll<'t ~ fcr:rcr -fr "WJ~ ~ cr~ ~ cfi ~ ~ ll<'t co'r~ 
COT >r<TfTf ~ ~ ~ ~f.n'r : 

P. 
Q. 

R. 
S. 

Codes: 

(A) 
(B) 
(C) 
(D) 
(D) 

(P) 

List I I ~Tft I 
ED (Fe3+· Fe) 
ED (4Hp ~4H++ 40H-) 
ED (Cu2++ Cu ~ 2Cu+) 
ED(Cr3+, Cr2) 

p Q R s 
4 1 2 3 
2 3 4 1 
1 2 3 4 
3 4 1 2 

ED +0.77V Fe2• -0.44V Fe 

Fe3+, Fe ._I __ n_=_1 ____ n _= -2 _ _.t 
xV n = 3 

1. 
2. 
3. 
4. 

::::> 1 X 0.77 + 2 X(- 0.44) = 3 X X 

0.11 
=> X = - -

3
- V::- 0.4 V. 

(Q) 4Hp ~ 4H+ + 40H-

(R) 

(s) 

2Hp ~ 0
2 

+ 4H+ + 4e
+ 

-1.23 v 

0
2 

+ 2Hp + 4e-~ 40H- + 0.4 v 

4Hp ~ 4H+ + 40H- -0.83 v 

Cu2+ xV Cu + -0.52V Cu 
n = 1 f I 

n = 1 

+ 0.34V, n=2 
X X 1 + 0.52 X 1 = 0.34 X 2 
x=0.16V. 

Cu2+ + e-~ Cu+ 0.16 v 
+ 

Cu ~cu++e- -0.52 v 

Cu2+ + Cu ~ 2Cu+ -0.36 v 
However, in the given option,- 0.18 Vis printed. 

~ ll<'t co'r~ (option) -0.18 V ~ s311 ~ I 

Cr3' __ x --7 Cr'+ -0.91V Cr 
I n=1 n=2 f 

-0.74V, n=3 
X X 1 + 2 X (- 0.91) = 3 X (- 0.74) 
X - 1 .82 = - 2.22 
X=- 0.4 V 
Hence, most appropriate is (D). 

31Cf: ~ ~CITT co'r~ (D)~ I 
(P)- (3); (Q)- (4); (R)- (1); (S)- 2. 

List II /~Tft II 
-0.18 v 
-0.4 v 
-0.04 v 
-0.83 v 
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41. 

PART - Ill MATHEMATICS 

SECTION -1 :(One or more options correct Type) 
~-1:(~m~~~~) 

(MATHEMATICS) 

This section contains 8 multiple coice questions. Each question has four choices (A), (B), (C) and (D) out 
of which ONE or MORE are correct. 

r W+2a+ .... +na) 1 
For a E R (the set of all real numbers), a* -1, 1m ( 

1
)a-1[( 

1
) ( 

2
) ( )] 60 . Then a= 

n--*oo n + na + + na + + ... + na + n 

. . r w +2a + .... +na) 1 
a E R (wlt qi«JfCICJ) ~311 COT Xllj~), a* -1 "ct ~ lm ( 1)a-1[( 1) ( 2) ( )] 60 Cf6l 

n--*oo n + na + + na + + ... + na + n 

a= 

(A) 5 (B) 7 
-15 

(C)-
2 

-17 
(D)-

2 

Sol. (8, D) 

2a+1 

2 

(2a + 1)(a + 1) 60 

120 = (2a + 1) (a + 1) 
a= 7, -17/2 

42. Circle(s) touching x-axis at a distance 3 from the origin and having an intercept of length 2J7 on y-axis is (are) 

X-31~ coT~~ "fr 3 ~~ LR ~f m qrc;ff (~) Cf~ y-31~ LR 2 j7 ~:~ ~ qrc;ff (~) CJ:~ ~ (~) 

(A) x2 + y2 
- 6x + 8y + 9 = 0 

(C) x2 + y2 
- 6x- 8y + 9 = 0 

Sol. (AC) 
Let 1=f"l-lT x2 + y2 + 2gx + 2fy + c = 0 
g2 - c = 0 
g2 = c ... (i) 

2Jf2
- c = 2-fi 

r- c = 7 ... (ii) 
9 + 0 + 6g + 0 + c = 0 
9 + 6g + g2 = 0 
(g + 3)2 = 0 
g = -3 
r= 16 

c=9 
f= ± 4 

:. x2 + y2
- 6x ± 8y + 9 = 0 

(B) x2 + y2 
- 6x + 7y + 9 = 0 

(D) x2 + y2 
- 6x- 7y + 9 = 0 
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43. 

Sol. 

(MATHEMATICS) 

y z y z 
Two lines L1 : x = S, 

3 
_a = _ 

2 
and L2 : x =a, -=-1 = 

2 
_a are coplanar. Then a can take value(s) 

...,',.-',. . y z y z ~ ""' .,rl. ""' 
ctl x~ L

1
: x = S, -

3
-= -

2 
CfQJT L

2
: x= a, -

1 
= -

2
_ fP""lC1C1N c> I C'fq a Cf>Tl=f"l-l t>l "flCf)C1T c>-

-a - - a 

(A) 1 
(A, D) 

(B) 2 (C) 3 

x-S =~=_.!:.__ 
0 a-3 -2 

x-a =.1_=_z_ 
0 -1 2-a 

S-a 0 0 

0 3-a -2 
0 -1 2-a 

=0 

(S - a) ((3 - a) (2 -a) - 2) = 0 
(a2 - Sa + 6- 2) = 0 
(a- S)(a2 - Sa+ 4) = 0 
a= 1, 4, S 

1 

(D) 4 

44. In a triangle PQR, Pis the largest angle and cosP = 3. Further the incircle of the triangle touches the sides 

PQ, QR and RP at N, Land M respectively, such that the lengths of PN, QL and RM are consecutive even 
integers. Then possible length(s) of the side(s) of the triangle is (are) 

f:f:!"l PQR ii, P ~ co'ruT ~ CfQJT cosP = ~ I~~ f:f:!"l Cf>T3f'C"l":C[Cl" ~\JIT31'f PQ, QR CfQJT RP co'r ~: 
N, L CfQJT M -qx ~ ~ ~f ~ ~ f¢ PN, QL CfQJT RM CJ5T ~<:IT W1""lT'TC1" "fl1""l 'lul ~~I C'fq f?r~\Jf CJ5T ~\JIT 

(~311) CJ5T ~ ~ (C'1<'qi~GJI) ~('g) 
(A) 16 (B) 18 (C) 24 (D) 22 

Sol. (8, D) 

(2n + 2 Y + (2n + 4 Y - (2n + 6 Y 
cos p = 2(2n+2)(2n+4) 3 

4n2 -16 1 

=> 8(n+1)(n+2)=3 L 

= 2(n+1)(n+2) 3 

= 3n- 6 = 2n + 2 
=> n = 8 
=> 2n + 2 = 18 
=> 2n + 4 = 20 
=> 2n + 6 = 22 
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(MATHEMATICS) 

45. Let w= ~+i andP={w":n=1,2,3, .... }.FurtherH1= {zEC:Rez>i} andH2= {zEC:Rez<-i}, 

where C is the set of all complex numbers. If z1 E P n H1, z2 E P n H2 and 0 represents the origin, then 
Lz

1
0 z

2 
= 

-J3+i { 1} llT-;:::rTf¢ w = -
2

- cr~n P = {w": n = 1,2,3, .... }. ~x=rCJ5 31fdftctcr H1 = ZEC:Rez>2 cr~n 

H2 = { z E C : Re z < - i} , ~ c x=rM>J.T ~311 COT ~~ ~ 1 ~ z1 E P n H1, z2 E P n H2 Cf2IT 0 ~~ 
>rc:ftfcr ~ t C'f6l Lz

1 
0 Z

2 
= 

'IT 

(A) 2 
Sol. (C, D) 

'IT 
(B) -

6 

nn nn 
P =co"= cos-+ i sin- H = Rez > 1/2 6 6 , 1 

z =PnH = -J3+i -J3-i 
1 1 2 , 2 

--J3 +i --J3 -i 
z2 = p n H2 = -1, 2 , 2 

46. If 3x = 4x- 1 , then x = 
~ 3x = 4x-1 , C'f6[ X= 

21og3 2 
(A) 21og

3 
2-1 

Sol. (A, B, C) 

x = (x -1) log
3
4 

x(1 - 21og
3
2) =- 21og

3
2 

21og3 2 
x= 21og3 2-1 

Again :3-;:::r: 
x log23 = (x- 1) · 2 
x (log23 - 2) = - 2 

2 

x= ----:-1--
1-21og23 

2 

Ans. (A) 

Ans. (B) 

Ans.(C) 

2n 
(C) 3 

-- Zz l/- .J3+ ij' 
2 

(-J3+ij' l 2 z, 

(C) 1-log
4 

3 

5n 
(D) 6 

( J3 +ij z1l 2 

21og2 3 
(D) 21og2 3-1 
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(MATHEMATICS) 

47. Let co be a complex cube root of unity with co * 1 and P = [Pul be a n x n matrix with Pu = co 1 

+ J • Then 

P2 * 0, when n = 

~ COT 100 ~>J.T ~C'l co ~. ~ co * 1 cr~ P = [Pul100 n x n ~-g ~. ~ Pu = co i + j C'f6l 

P2 * 0, I:Jl6l n = 
(A) 57 (B) 55 (C) 58 (D) 56 

Sol. (8, C, D) 
n=1 n=2 

[
C02 (03]=[(02 1] 

P= co3 co4 1 co 

p2 = [co 

4 

+ 1 : : ::] * 0 

n=3 

Similarly P2 * 0 when n is not multiple of 3. 

~ J:l""CJ)l\ P2 *- 0 I:Jl6l n, 3 COT ~Uf\Jf ~ ~ I 

48. The function f(x) = 21x1 + lx + 21-llx + 21- 21x11 has a local minimum or a local maximum at x = 

~ f(x) = 21x1 + lx + 21-llx + 21- 21x11 COT100 ~ ~~ <:rr 100 ~ ~ fG:r-:1 x "ct 1=f"lrf -qx t Cffi 

~-

(A) -2 

Sol. (A, B) 

-2 
(B) 3 

f(x) = 21x1 + lx + 21-llx + 21-2 1x11 

-2x-4 x:c:; -2 

2x + 4 - 2 < X :c:; -2 I 3 
= -4x -2/3<x:c:;O 

4x 0 < x:c:; 2 

2x+4 X>2 

Graph of y = f(x) is 
minima at x = -2, 0 ; maxima at x = -2/3 

y = f(x) COT 31R~ ~ 

x= -2, O-qx ~ ; x= -2/3 -qx ~ 

(C) 2 
2 

(D) 3 

-4x 

2x+4 

4x 

2 
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SECTION- 2: (Paragraph Type) 

~ - 2 : (3TJ~"G "S!Cf)"R) 

(MATHEMATICS) 

This section contains 4 paragraphs each describing theory, experiment, data etc. Eight questions relate to 
four paragraphs with two questions on each paragraph. Each question of a paragraph has only one correct 
answer among the four choices (A), (B), (C) and (D). 

~ ~ ii ~en. w:trll'f 3fi-x 311~ ~ co'r ~rt~ ~ 4 3TJ~"G ~ 1 ~ ~~ "fr ~fucr 311"0 ~ ~. ~ 
"fr ~ ~~ LR efT ~-;::r ~I fcO"m ~ ~~ ii ~ ~-;::r cfi "ilR fctcPc;q (A), (B), (C) 3fix (D) l ~ "fr ~ ~ 
"@~~I 

Paragraph for Question Nos. 49 to 50 
>r~ 49 "fi 50 ~ ~ 3fj~"G 

Let f: [0, 1] ~ R (the set of all real numbers) be a function. Suppose the function f is twice differentiable, 
f(O) = f(1) = 0 and satisfies f"(x)- 2f1(X) + f(x) ~ex, x E [0, 1]. 

~ f: [0, 1] ~ R (wlt qi«JRI¢ ~311 CJ5T x=Pj~) 100 ~~I 1=f"lrf ~ ~ f efT 6fR 31q¢C1'1lll t 
f(O) = f(1) = 0 Cf~ f"(x)- 2f1(X) + f(x) ~ex, X E [0, 1] coT ~te: ~~I 

49. Which of the following is true for 0 < x < 1 ? 

"F-19 ii "fr ctf-;::r O<x< 1 cfi ~ ~ ~? 

1 1 
(A) 0 < f(x) < oo (B) - - < f(x) < -

2 2 
Sol. (D) 

f" (x) - 2f1 (x) + f(x) ~ ex 
f" (x) ·e-x- f 1 (x)e-x- f 1 (x)e-x + f(x)e-x ~ 1 

d d 
dx (f1(X)e-x)- dx (f(x) ·e-x)~ 1 

d 
dx (f1(X) e-x_ f(x) e-x)~ 1 

d2 
::::> - 2 (e-xf(X)) ~ 1 \;f X E [0, 1] 

dx 

Let 1=f"lriT ~(x) = e-x f(x) 

=> ~(x) is concave upward 
f(O) = f(1) = 0 

1 
(C) - - < f(x) < 1 

4 

=> ~(0) = 0 = ~(1) 
=> f(x) < 0 

=> ~(x) < 0 

(D) - oo < f(x) < 0 

1 
50. If the function e-x f(x) assumes its minimum in the interval [0, 1] at x = 4 , which of the following is true ? 

1 3 
(A) f 1 (x) < f(x), 4 < x < 4 

1 
(B) f 1 (x) > f(x), 0 < x < 4 

1 3 
(C) f 1(X) < f(x), 0 < x < 4 (D) f 1(X) < f(x), 4 < x < 1 

Sol. (C) 
~1 (X) < 0, X E (0, 1/4) 

and~ 
~~(x) > 0, x E (1/4, 1) ::::>e-x f 1(X)- e-xf(x) < 0, x E (0, 1/4) 
f 1(X) < f(x), 0 < x < 1/4 www.examrace.com



Paragraph for Question Nos. 51 to 52 
>r~ 51 "fi 52 ~ ~ 3fJ~"G 

(MATHEMATICS) 

Let PQ be a focal chord of the parabola y2 = 4ax. The tangents to the parabola at P and Q meet at a point 
lying on the line y = 2x + a, a> 0. 

~ f¢ PQ ~ y2 = 4ax CJ5T 10P -;:n~ ~ ~ I ~~ P Cf~ Q LR ~ CJ5T ~f ~~ 10P ~ LR ~ 

~ l:il'r fcO ~m y = 2x + a, a > 0 LR ~ ~ I 

51. Length of chord PQ is 

~ PQCJ5T~~: 
(A) 7a (B) Sa 

Sol. (B) 
R lies on y = 2x + a 

R, y = 2x + a ~m LR ~ ~ 

1 
t- - = -1 

t 

(t+~r =1+4=5 

(C) 2a 

52. If chord PQ subtends an angle 8 at the vertex of y2 = 4ax, then tan 8 = 

~ ~ PQ, y2 = 4ax ct ~\Ttf LR co'rur 8 3fcrf'«f ~ ~ C'f6l tan 8 = 

(A) ?:_J7 
3 

-2 ~ 
(B) ---.;7 

3 
(C) ?:_.JS 

3 

(D) 3a 

(at', 2at) 

-2 r;:
(D) ---.;5 

3 
Sol. (D) (af, 2at) 

1 
t -- = -1 

t 

?:_ + 2t 2(f + t) 2.J5 
tan8 = _t __ = ____:__..:.... - -

1-4 -3 -3 

Paragraph for Question Nos. 53 to 54 
>r~ 53 "fi 54 ~ ~ 31J~"G 

s, = {z E c lzl < 4}, s, = {zcC:rm[ z~~ti]>o}and 
s3 : {z E c : Re z > 0}. 
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s, = {z c c: 1z1 < 4}, s, = {zcC Tm[ z~~ti]>o}"'" 
s3 : {z E c : Re z > 0}. 

53. Area of S = 

S COT l~f?fl15C'f = 

10n 
(A) 3 

Sol. (B) 
s1 : X2 + y2 < 16 

z-1 +-J3i 

1- i-J3 = 

20n 
(B)-

3 

(x -1) + i(y + -J3) 

1--J3i 

{(x -1) + i(y + J3)}{1 + J3i} = _:_:_____c:.__..:..:..__--'...:_:.__ _ _:_ 

1+3 

(x-1)J3 +y+J3 
s2: 9 > o 

S
2 

: J3 x + y > o & S
3 

: x > o 

1 1 5n 40n 20n 
A= -r28=- x 16x- = -=-

2 2 6 6 3 

54. min 11- 3i- z I = 
ZES 

(A) 2- J3 
2 

Sol. (C) 

(B) 2+J3 
2 

16n 
(C)-

3 

(C) 3-J3 
2 

y 

32n 
(D)-

3 

(MATHEMATICS) 

--?X 
(4, 0) 

(D) 3 +-J3 
2 

~Ei~ 11 - 3i- zl =perpendicular length of point (1, -3) from line J3x + 4y = 0 

I

-J3-31=1-J3-31=3-J3 
-J3+1 2 2 

Paragraph for Question Nos. 55 to 56 
>r~ 55 "fi 56 ~ ~ 3fj~"G 

A box 8
1 

contains 1 white ball, 3 red balls and 2 black balls. Another box 8
2 

contains 2 white balls, 3 red 
balls and 4 black balls. A third box 8

3 
contains 3 white balls, 4 red balls and 5 black balls. 

100 lril" 8
1 
ii 1 ~Tic:-, 3 c>nc>1 it~ Cf~ 2 ~it~ ~I 100 ~00 lril" 8

2 
ii 2 ~it~. 3 c>nc>1 it~ Cf~ 4 ~ 

it~ ~ I 100 cfiOO lril" 8
3 
ii 3 ~ it~, 4 c>nc>1 it~ Cf~ 5 ~ it~ ~ I 

55. If 1 ball is drawn from each of the boxes 8
1

, 8
2 

and 8
3

, the probability that all 3 drawn balls are of the 
same colour is 

~ trfV:IT B
1

, B
2 
cr~ B

3
, ii ~ "fr 1 Tic:-~~ t crq ~ ~ ~ 3 Tj-cti cfi 100 Bt ~ cfi ~ CJ5T >llfll¢t11 

~: 

82 
(A) 648 

90 
(B) 648 

558 
(C) 648 

566 
(D) 648 www.examrace.com



Sol. (A) 

1W 
3R 
2B lilllliJ 
Bag 1 Bag 2 Bag 3 

P(W W W) + P(R R R) + P(B B B) 

( _!_ X ~X ~J + (~ X ~X _i_J + (~ X i X ~J 
6 9 12 6 9 12 6 9 12 

6 +36 +40 
6x9x12 

(MATHEMATICS) 

82 
648 

56. If 2 balls are drawn (without replacement) from a randomly selected box and one of the balls is white and 
the other ball is red, the probability that these 2 balls are drawn from box B

2 
is 

~ 2 ~ 100 lli~Fhl¢ ~ ltit -fr (~ ~ cfi) ~ \JfTCfi 'g cr~ 100 Tic:-~ cr ~Tic:- c>nc>1 P1¢C1c9'l 

t Cf6l ~ 2 Ticti CJ5T -2tit B
2 

-fr ~ CJ5T >llfll¢c11 ~: 

116 
(A) 181 

Sol. (D) 

126 
(B) 181 

65 
(C) 181 

P(A nB) 
P (Ball drawn from box 2 I one is W one is R) = P(B) 

P(A nB) 
p (-Qil" 2 -fr Tic:-~ \JfTCfi ~ I 100 W Cf~ 100 R ~) = P(B) 

= 

= 

= 

= 

1 2x3 
-X--

3 9 c 2 

_!_[1x3+2x3+3x4] 
3 6 c 9 c 12 c 2 2 2 

2x3x2 
9x8 

3x2 2x6x2 3x4x2 
--+ + 
6x5 9x8 12 X 11 

1 1 
- -

6 6 
1 1 2 = 66 +55 +60 
-+-+-
5 6 

55 
181 

11 55x60 

SECTION- 3: (Matching List Type) 
~ - 3 : (~-q"R"' ~Tft ~) 

55 
(D) 181 

This section contains 4 multiple choice questions. Each questions has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 

~ ~ ii 4 C51§Fcl¢(>q ~ ~ I ~"CJ) ~-;:or ii ~c;r-=r ~ ~ I ~ cfi ~ -cp'r~ cfi fclcp-c;q (A), (B), (C) 3fix (D) l 
~-fl-~100~~1 
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(MATHEMATICS) 

57. Match List I with List II and select the correct answer using the code given below the lists: 

p 

Q. 

R. 

S. 

List -I List -II 

1 cos (tan-1 y) + y sin(tan-1 y) 4 

[ 
2 ]1/2 

;[ cot(sin-1 y) + tan(sin-1 y) J + y takes value 

If cos x + cos y + cox z = 0 = sin x + sin y + sin z then 

x-y 
possible value of cos -

2
- is 

If cos ( ~-x) cos 2x +sin x sin 2x sec x =cos xsin 2x sec x + 

cos ( ~ + x) cos 2x then possible value 

of sec xis 

If cot ( sin-
1 J1- X

2
) =sin (tan-1(xJ5)), x * 0, 

then possible value of xis 

1. 

2. 

3. 

4. 

_]_[ 
2~3 

2 

~ I coT ~ II "fr "WJ~ ~ Cf~ ~ cfi m ~ ~ coT~ COT wTI'T ~ ~ \3"m ~f.n'r : 

p 

Q. 

R. 

S. 

Codes: 

(A) 
(B) 
(C) 
(D) 

~Tft -I ~-II [ , r _1 [ cos(tan-
1 
y) + ysin(tan-

1 
y) J + Y4 

y2 cot(sin-1 y) + tan(sin-1 y) COT 1=f"lrf ~ 1. 

~ cos x + cos y + cos z = 0 = sin x + sin y + sin z C'f6l 2. 

x-y 
cos -

2
- COT ~ 1=f"lrf ~ 

~cos ( ~-x) cos 2x +sin x sin 2x sec x =cos xsin 2x sec x + 3. 

cos ( ~ + x) cos 2x C'f6l sec x COT ~ 1=f"lrf ~-

~ cot ( sin-
1 J1- X

2
) = sin (tan-1(xJ5)), x * 0, 

C'f6l X COT x+l~ 1=f"lrf ~-

p Q R s 
4 3 1 2 
4 3 2 1 
3 4 2 1 
3 4 1 2 

4. 

_]_# 
2 3 

J2 

2 
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Sol. (P)- 4 ; (Q)-3 ; (R)- 2 or 4 ; (S) - 1 

(P) [ 
2 ]1/2 

_1 [cos(tan-
1 
y) + ysin(tan-

1 
y)l + Y4 

y2 cot(sin-1 y) + tan(sin-1 y) 

= (v; .y'(1-v•l+v•J"' = 1 
Ans.4 

1/2 

(MATHEMATICS) 

(Q) COS X + COS y = - COS Z 

sin x + sin y = -sin z square and add cr1 ~ l:il'r~ -qx 

2 + 2 cos (x - y) = 1 
cos (x- y) = -1/2 

2cos2 (x;y)-1 =-1/2, :::>cos (x;y) = 1/2 

Ans.3 

(R) cos 2x (cos(~- x)- cos(~+ x) J + 2 sin2 x = 2 sin x cos x 

cos 2x (.fi sin x) + 2 sin2 x = 2 sin x cos x 

.fi sin x [cos 2x + .fi sin x- .fi cos x] = 0 

<:rr ill Either sin x = 0 OR <:rr cos2x- sin2 x = .fi (cos x- sin x) 

I secx = 11 OR <:rr cos x = sin x 

=> I sec x = .fi I 

Ans. 2 OR m4 

(S) cot (sin-1 J1_x2) =sin (tan-1(x .j6)) 

X 

x xJ6 
J1-x2 = J1+6x2 

=> 1 + 6x2 = 6 - 6x2 

=> 12x2 = 5 

Ans.1 
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(MATHEMATICS) 

58. A line L : y = mx + 3 meets y- axis at E(O, 3) and the arc of the parabola y2 = 16x, 0 :c:; y :c:; 6 at the point 
F(x

0
, y

0
). The tangent to the parabola at F(x

0
, y

0
) intersects they-axis at G(O, yJ The slope m of the line 

L is chosen such that the area of the triangle EFG has a local maximum 

Sol. 

Match List I with List II and select the correct answer using the code given below the lists: 
List -I List -II 

P. m= 1. 
2 

Q. Maximum area of ~EFG is 2. 4 
R. Yo= 3. 2 
S. y1 = 4. 1 

100 ~~ L: y = mx + 3, y- 31/;f <t ~ E(O, 3) Cf~ ~ <t "'mLI y2 = 16x, 0 :c:; y :c:; 6 <t ~ F(x
0

, y
0

) -qx ~ 

~I ~ CJ5T ~ F(x
0

, y
0

) -qx ~ff y-31/;f coT~ G(O, Y1) -qx ~~I ~~ L CJ5T >fCIUTCfT m ~~ ~";:jt \JfTCfi ~ 
f¢ f?r:!\Jf EFG ct ~~ COT 100 ~ ~ ~ I 

~ I~ II "fr "WJ~ ~ Cf~ ~ ct m ~ ~ coT~ COT wTI'T ~ ~ \3"m ~f.n'r : 
~Tft- I ~-II 

P. m= 

Q. 

R. Yo= 
S. y1 = 

Codes: 
p Q R 

(A) 4 1 2 
(B) 3 4 1 
(C) 3 2 
(D) 3 4 
(A) 
tangent at F yt = x + 4F 
a : x = 0 y = 4t (0, 4t) 
(4F, 8t) satisfies the line 
8t = 4mF + 3 
4mF- 8t + 3 = 0 

0 3 1 
1 

Area=- o 4t 
2 

4t2 8t 

1 
= 2 (4F (3- 4t)) 

= 2F (3- 4t) 
A= 2[3F- 4P] 

dA 
dt = 2[6t- 12F] 

= 24 t(1 - 2t) 

+ 

0 1/2 
t = 1/2 maxima 
G(O, 4t) => G(O, 2) 
y1 = 2 
(X

0
, Y

0
) = (4F, 8t) = (1, 4) 

Yo= 4 

s 
3 
2 
4 
2 

Area = 2(% - ~ J = 2( 
3 ~ 2 J = ~ 

1. 

2. 

2 

4 
3. 2 
4. 1 
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Hindi : F -qx ~f ~m yt = x + 4F 
a : x = 0 y = 4t (0, 4t) 

(4F, 8t) ~m CB'r ~te: ~ ~ 
8t = 4mF + 3 
4mF- 8t + 3 = 0 

0 3 

~~= ~ 0 4t 

4t2 8t 

1 
= 2 (4F (3- 4t)) 

= 2F (3- 4t) 
A= 2[3F- 4P] 

dA 
dt = 2[6t- 12F] 

= 24 t(1 - 2t) 

+ 

0 1/2 

t= 1/2 -qx ~ 

G(O, 4t) => G(O, 2) 

y1 = 2 
(X

0
, Y

0
) = (4F, 8t) = (1, 4) 

Yo= 4 

~~ = 2(% - ~) = 2( 3 ~ 2) = ~ 

(MATHEMATICS) 

59. Match List I with List II and select the correct answer using the code given below the lists : 
List -I List -II 

P. Volume of parallelopiped determined by vectors 1. 100 

Q. 

R. 

S. 

a,b and c is 2. Then the volume of the parallelepiped 

determined by VeCtOrS 2(a X b),3(b X C) and (C X a) iS 

Volume of parallelepiped determined by vectors a,b 

and c is 5. Then the volume of the parallelepiped 

determined by vectors 3(a + b),(b +c) and 2 (c +a) is 

Area of a triangle with adjacent sides determined by 

vectors a and b is 20. Then the area of the triangle 

with adjacent sides determined by vectors (2a +3b) 

and (a- b) is 

Area of a paralelogram with adjacent sides determined by 

vectors a and b is 30. Then the area of the parallelogram 

with adjacent sides determined by vectors (a+ b) and a is 

2. 30 

3. 24 

4. 60 
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(MATHEMATICS) 

~ I co'r ~ II -fr "WJ~ ~ Cf~ ~ cfi m ~ ~ co'r~ COT wTI'T ~ ~ "\3"m ~f.n'r : 
~-1 ~-II 

P. 

Q. 

R. 

S. 

Codes: 

(A) 
(B) 
(C) 
(D) 

Sol. (C) 

(P) 

~ 2 ~ 1 crq ~IT 2(a x b),3(b x c) cr~ <c x a) 
8RT f-1-mffil "fll1im ~~ COT ~ ~ 

~IT a, b cr~ c 8RT f-1-mffil "fll1im ~~ COT 

~ 5 ~ 1 crq ~IT 3(a +b), (b +c) cr~ 2 <c +a) 
8RT f-1-mffil "fll1im ~~ COT ~ ~ 

100 fu":!\Jf COT ~?1115C'l, ~ ~ :!\Jflit ~IT a cr~ b 

8RT f-1-mffil t 20 ~ 1 crq ~IT (2a + 3b) cr~ (a - b) 8RT 

f-1-mffil ~ :!\J!T31'T ~ fu":!\Jf COT ~ ~ 

100 "fll1im ~:!\If COT ~?1115C'l, ~ ~ :!\Jflit ~IT 
a cr~ b 8RT f-1-mffil ~ 3o ~ 1 crq ~IT (a+ b) cr~ a 8RT 

f-1-mffil ~ :!\J!T31'T ~ "fll1im ~:t\Jf COT ~?fl1)(>1 ~ 

P Q R S 
4 
2 
3 
1 

2 
3 
4 
4 

[abc] = 2 

3 
1 
1 
3 

1 
4 
2 
2 

2 (ax b), 3 ( b x c), (c x a) 

6 [ax b b x c c x a 1 = 6 [a b cf 
= 6 X 4 = 24 

P~3 

(O) [abc] = 5 

[3 (a+ b) (b + c) 2 (c + a) 1 

= 6 x 2[abc] 
= 12 X 5: 60 
Q~4 

1 -
(R) 2 1 a x b 1 = 20 

1 - -
~1 = 2 1 (2a + 3b) x <a - b) 1 

1 - -
= 2 l-2axb- 3(axb)l 

5 - -
= 21axbl 

= 5 X 20: 100 
R~1 

(s) 1 a x b 1 = 3o 

1 <a+ b)X a 1 = 1 b x a1 = 3o 
S~2 

1. 

2. 

3. 

4. 

100 

30 

24 

60 
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60. 

Sol. 

(MATHEMATICS) 

. . x-1 y z+3 x-4 y+3 z+3 
Cons1der the lmes L

1 
: -

2
- = =-1 = -

1
-, L

2 
: -

1
- = -

1
- = -

2
- and the planes P

1 
: 7x + y + 2z = 3, 

P 
2 

: 3x + 5y- 6z = 4. Let ax+ by+ cz = d the equation of the plane passing through the point of intersection 
of lines L

1 
and L

2
, and perpendicular to planes P 

1 
and P 

2
. 

Match List- I with List- II and select the correct answer using the code given below the lists : 

. x-1 y z+3 x-4 y+3 z+3 
~~TT~ L

1 
: -2-==-=~=-1 -, L

2 
: -1-=-1 -=-2-cr~TT x=f11Cfc>l P

1 
: 7x + y + 2z = 3, 

P
2

: 3x + 5y- 6z = 4 ~ 11=f"lrfl fcO ax+ by+ cz = d, ~m311 L
1 

cr L
2 
ct >r~ ~ ~ ~~ CfTCYIT cr~ ~ 

p1 q p2 ct ~.~COT fllflcp'(DI ~I 

~ - I co'r ~ - II~ "WJ~ ~ Cf~ ~ "ct m ~ ~ co'r~ COT >r<:fr<T ~ ~ "\3"m ~f.n'r : 
List- I I ~Tft I List- II I ~ II 
P. a= 1. 13 
Q. b = 2. -3 
R. c= 3. 
S. d= 4. 
Codes: 

p Q R s 
(A) 3 2 4 1 
(B) 1 3 4 2 
(C) 3 2 1 4 

(D) 2 4 3 
(A) 

x-1 y z+3 
L1 : -2- = -=-1 = 

k 

Normal of plane P: n = 7 2 

3 5 -6 

= i (-16)- J (-42- 6) + k (32) 

= -16 i + 48 J + 32 k 

=> n = i - 3 J - 21< 

Point of intersection of L
1 
and L

2 

2k1 + 1 = k2 + 4 
-k1 = k2- 3 
1 = 3k2- 2 
k2 = 1 

Point of intersection (5, -2, -1) 
Plane (x - 5) - 3 (y + 7) - 2(z + 1) = 0 

x - 3y - 2z - 5 - 6 - 2 = 0 
x- 3y- 2z = 13 

=> a= 1, b = 3, c = -2, d = 13 

1 
-2 
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Hindi. (A) 

x-1 y z+3 
L1 : -2- = -=-1 = 

k 

~PCOT~:n=7 2 
3 5 -6 

= i (-16)- J (-42- 6) + k (32) 

= -16 i + 48 J + 32 k 

=> n = i - 3 J - 21< 

L
1 
Cf~ L

2 
COT :qfdi\)c; ~ 

2k1 + 1 = k2 + 4 
-k1 = k2- 3 
1 = 3k2- 2 
k2 = 1 

:q~ ~ (5, -2, -1) 

x=r=ICIC'l (x- 5)- 3 (y + 7)- 2(z + 1) = 0 
x - 3y - 2z - 5 - 6 - 2 = 0 
x- 3y- 2z = 13 
a= 1, b = 3, c = -2, d = 13 

(MATHEMATICS) 
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