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A. GENERAL:

IMPORTANT INSTRUCTIONS

1. Please read the instructions given for each question carefully and mark the correct answers against the question numbers on the

answer sheet in the respective subjects.

2. The answer sheet, a machine readable Optical Mark Recognition (OMR) is provided separately.

3. Do not break the seal of the question-paper booklet before being instructed to do so by the invigilators.

B. MARKING SCHEME :

Each subject in this paper consists of following types of questions:-

SECTION -1

4. Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four option(s) is (are) correct option(s).
For each question, choose the correct option(s) to answer the question.

Answer to each question will be evaluated according to the following marking scheme :

Full Marks 144
Partial Marks 143
Partial Marks 142
Partial Marks 1+l
Zero Marks : 0

Negative Marks :-2
SECTION - I

If only (all) the correct option(s) is (are) chosen.

If all the four options are correct but ONLY three options are chosen.

If three or more options are correct but ONLY two options are chosen, both of which are correct options.
If two or more options are correct but ONLY one option is chosen and it is a correct option.

If none of the option is chosen (i.e. the question is unanswered).

In all other cases.

5. Numerical response type questions. +3 marks will be awarded for each correct answer and 0 marks in all other cases. The answer
to each of the questions is to be given upto second decimal place(truncated/rounded-off); e.g. 6.25, 7.00, —0.33, —.30, 30.27,-127.30).
6. Answers to be written in clear and legible hand writing.

SECTION - 111

7. Passage based multiple choice questions with ONLY ONE correct option. +3 marks will be awarded for each correct answer,
0 mark If none of the options is chosen (i.e. the question is unanswered.) and =1 mark in all other cases.

C.  FILLING THEOMR:

8. Fill your Name, Roll No., Batch, Course and Centre of Examination in the blocks of OMR sheet and darken circle properly.
9. Use only HB pencil or blue/black pen (avoid gel pen) for darking the bubbles.

For example if only 'A' choice is correct then, the correct method for filling the bubbles is :

the wrong method for filling the bubble are :

A B C D 3

e O O O e

For example if only 'A & C' choices are correct then, the correct method for filling the bubbles is : %
A B C D &

e O @@ O Y

0

2

© ® @ O =

The answer of the questions in wrong or any other manner will be treated as wrong. CODE-25
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PHYSICS

Section — 1 [Q.1 to Q.6]

gueg — ] [1.1 T ¥.6]

This section contains SIX (06) questions. (Q.No. 1 to 6).
Each question has FOUR options for correct answer(s).
ONE OR MORE THAN ONE of these four option(s) is
(are) correct option(s). For each question, choose the
correct option(s) to answer the question. Answer to each
question will be evaluated according to the following

marking scheme :

Full Marks  : +4 If only (all) the correct option(s) is
(are) chosen.

Partial Marks : +3 If all the four options are correct
but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct
but ONLY two options are chosen,
both of which are correct options.

Partial Marks : +1 If two or more options are correct
but ONLY one option is chosen and it
is a correct option.

Zero Marks : 0 If none of the option is chosen (i.e.

the question is unanswered).
Negative Marks: —2 In all other cases.
Q.1 One mole of a monoatomic ideal gas undergoes a
. V?
thermodynamic process such that —- = constant.
T

Then,
(A) work done by the gas is 200 R when
temperature of the gas is raised by 300 K
(B) the specific heat of the gas in the process is
By
6
(C) work done by the gas is 300 R when
temperature of the gas is raised by 600 K
(D) the specific heat of the gas in the process is

2R
4

TH GUE H 6 agiaded =T (1.1 7 6) TF gl TdF TF
F TeT 3T (IT%0) F o 9 fwer {u w31 3w 9w
et § & UF A7 UF ¥ Aqtdw FweT g8t 8 () TAF
w57 & o0, w7 &7 (F) ST a7 gq det fawen (fasedr)
FT A1 TF TT % IAL FT GATHA (AH A ST

ATATY E :

T sE : +4Ffe qdfi "gr AEew/fEwedt w1 oFAT
AT 2

ATTAF 37 : +3 AT A [AFed Gel &, TIq A qi
[EETE IR CIRIE ]

ATTAF 37 : +2 AfQ A AT q19 7 1fes FsheT @@ g
q¥eq Fad &I Tawedi & FAT TAT § S
T gT I (Ao ggl faweT 2|

ATTF 3 : +1 A% &7 AT A AfF fAweT agr g
U] HAd UF Fwed w1 FAT T g ST
=AT g foashed w2t fashe 2

g E 0 Ffe Bt oft e i T FAT = T 2
CRIERRERSISI]

ST 3 —2 97 qT areferfaat #)

Q1 TUF THFAIHAN] A@T I & TF AIA, TH
FEHWTART A & a9 7, =9 T &

V3

F:ﬁ_q_d%?ﬁ,

(A) ST 9 FT qTT 300 K §TT F&M™ET 797 8
T T AT T w1 200R B

(B) o & ey 1 R oA %Rg

(C) ST& ¥ &T qATT 600 K FWT F&M™T S1aT &
= g AT T w1 300R B

(D) = woFw # e A7 Ffere oA %R%
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Q.2 A conducting sphere of radius R, carrying Q.2 UF ATAF A Kl B9 R g T8 Q &
charge Q, l.ies inside an unchgrged conducting TEAT &, T T 2R FSAT F st A
shell of radius 2R. If they are joined by a metal .
wire, ﬁQT%Wﬁg’iﬁ%ﬂﬁﬁ@WW
(A) Q/3 amount of charge will flow from the BT STST ST y

sphere to the shell (A) Q/3 |TAT FT ATELT Tl T FHIeT 9T JATRA
(B) 2Q/3 amount of charge will flow the sphere g

to the shell (B) 2Q/3 HTAT &I AL T & KT 9T JATRA
(C) Q amount of charge will flow form the ©) Q{: AT AT ST W T AT 0T EI'EIT%H

sphere to the shell Zr

kQ? . KO?
(D) R amount of heat will be produced (D) 4QR T AT ST IO SR

Q.3 A radioactive nuclide decays with a constant A. Q.3 W& AT wikx =rfdsw A F=ars & A1 a7
Let A =log dN , where |— is the number of graT g1 TR A = log (ii_lj" sTat c(ii_lj
radioactive decay acts taking place per second. e 2 9T YRAT AT et div ger
Suppose the experiment starts at t = 0 and the TATRR ST ¢ = 0 ¥ SR ST & A A a7 ¢
g;rl;/re; between A and t is shown in the adjacent ¥ wer I A BT # ot o d

AA AA
Ag Ao
A, Ao
o) to t(se::) 0 to t(sec)
I;I(l)lw, choose the correct statements (s) from the e & & 8 FuA ﬂ'ﬁ'ﬁ'—
ollowing. . A L
(A) Decay constant of the radioactive sample is (A) =T wfe T #7 e i f g
A : : -
P (B) AT ¥ weed # YRAr 9w At fi
0
(B) Number of radioactive nuclei at the start of TEIT t_Oer oft
t
the experiment was —%-e”? . ©) 311'430 ¥ wETg YRwEh Sr
0 b
(C) Number of radioactive nuclei after half-life 5 o Ao 5
i t—OeAO. Ao
0 (D) T HT AqE AT 47
(D) Half-life of the radioactive sample is to.
Space for rough work
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Q4 In the adjoining circuit, the ammeter A reads a Q.4 = zoTw gy # sHiex 1, UYER qreAih
current of I amp. Now, the source of emf and I Z owT Faraw &w@ T oeHiET #
the ammeter are physically interchanged. i.e., the AT =7 § ssufatia #v R s 2
source is put between B and C and the ammeter !

FITT &G F B T C F HeT AT 1T &
between A and B. The ammeter now reads a
current of I amp. Then- FHIET AT BT FW AT ST ) e
i [ U 9Tt 4T g1 av -
E
(A) Li>D
B L=1 A)L>L
(C) LIi<D (B) Li=Dh
(D) the relation between I, and I, will depend O L<
upon the relative values of resistances Ri, R» (D), T L%F T TF=el Taaei Ry, Ry T Ry %
and R; smafers 7 o AT we

Q.5  Figure shows two long conducting wires placed ~ Q.5 == & =T W.W AT U gAY %ﬁ SASRE!
at right angles. They carry currents as indicated. T g 2l IH yated grr o # Rt
Assume that 1 ampere current in a long wire gl T8 # UF T A F 1 UfgE A
produces magnetic field B’ at a distance d from g7 I F d T 9T FFERT AT B 3T
the wire. The strength and direction of field at a Fdr gl o # ffgq g X ™
point X marked in figure will be- & ¥ faar qur fRer gt -

1A 1A

d d

Xd oa Xd Hoa
(A) 3B into the plane of paper (A) 3B’ FIS & T H A7a< Hl AT
(B) B into the planc of paper (B) B! #1 ¥ 7 # 9727 Y 6w
(C) B’ out of the plane of paper (C) B' WIS ¥ 91 ¥ aTe? &7 A%
(D) 3B’ out of the plane of paper (D) 3B' WIS ¥ o & AT 1 a7

Space for rough work
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Q.6 With respect C frame (centre of mass frame of
reference) of a two-particle system, some
statements are given in following options. Mark
out the correct statements (s).

(A) The two particles may move in same
direction.

(B) The two particles must move in opposite
directions.

(C) The heavier particle may move with a larger
speed than lighter particle.

(D) One of the particle is stationary while other
is moving with a smaller speed.

Section — 11 [Q.7 to Q.14]
This Q.7 to 14).

+3 marks will be given for each correct answer and

section contains 8 questions
0 marks for all other cases. For each question, enter
the correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g. 6.25, 7.00, —-0.33, -.30, 30.27, —127.30). Answer of
this section are to be written on the Numeric Response
Answer Sheet provided with the test booklet.

Q.7 An energy of 68.0 eV is required to excite a
hypothetical hydrogen-like atom from its second
Bohr orbit to third. The nuclear charge is Ze.

Atomic number of the hydrogen-like atom is ?

Q.8 A long solenoid with 10 turns/cm and a radius

of 7 cm carries a current of 20 mA. A charge of
T

Q.6 TUF fg wur AFT F w=HE Fvw C F [Faer

T (G Frx & Haer 99) F #39 #°, T

Foa fiw et & R ™ 8 T F oAt

e 7

(A) 31 For JTE fEem § w0 w7 a9 2

(B) &7 #r saed fAada fRemsi # afq w2 g

(C) ATLT F0T, gooh il FOT AT AT | ATH
FTA | IS FT TFaT 8

(D) T # TH FU RFAT F A qF FH
1 F  iaefier gl

gue — I [7.7 & 7.14]
TH GUE | § (1.7 T 14) T g1 ToI® 9@t s9¢ & oy
+3 3 2 ST qur 0 % v aft aRfRafaat #@)
IAF TF F I F HEATHF HIH (IUAAT FFA H,

AT F fFAT TIF dF QNS (rounded-off) FX)
AR, 37T 6.25, 7.00, —0.33, .30, 30.27, —127.30. =T

gue F IAY, W7 [Raw § ¥ W et 399 aret

ofte 7 & A

Q.7  UF FoUT gIESoA Hg9T TTHT T THAT
ot age F&T § AT FAT H IAoq FA
& o UF 68.0 eV ST &l saeThar gral gl

IR AT Ze Bl FTESoE AT URHTY
T ITHTI] FHE FAT 8 ?

Q.8 TF ot gRATReET # 10 }/em T AT 7 em
%ﬁQmAﬁmﬁTﬁﬁr@?ﬁélw

T
AT 10 pC, ufAfersdr #1 F=T T *

10 uC move along central axis of solenoid. 3171"%% wiefier 81 s U wEe Tf'_@r"ﬁ_q
What is magnetic force on charge ? IJT FAT B ?
Space for rough work
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3/2

Q9 A charge Qi = 11(%)3/2 x 10 C is located at Q9  TF MG Qi = 11 (%) x 107 C, g fawg
the origin in free space and another charge Q at e e g’ g A H T A AT Q, (2,0, 0)
(2, 0, 0). If the x component of the electric field TR R AR @B, 1, 1) TS A7 A x
at (3, 1, 1) is zero. The value of Q is @ x 11 nC, ek A %, QFT A a x 11 nC %’ ar a
then a is ? A 8 2

Q.10 A conductor ABOCD moves along its bisector Q.10 U#F =Ta® ABOCD 9« HHIGHTSTF A<l
with a velocity 1m/s through a perpendicular lm/s & a7 T—‘aﬁﬁ? g lwb/m® F TFAq
magnetic field of 1wb/m?, as shown in figure. If TEd g A g9y oqar wfadhie g afe awf
all the four sides are 1m length each. Then the AT ATl § F T4F 1m d¥TS & gl af A
induced emf between A and D is in volt is F D % He Y fER@ awes a9 dee #
ax 2. ax 2.
Then'a' is .............. qr 'a' F AT ... 2T
x B oA x 2 *A x
Q2 g — v =1m/s O g — v =1m/s

s oD C *D

X X X x X X

Q.11 A light ray propagate at 30° in a medium Q.11 TUF HTEAT (ATaadi® = 5/3) § & TH THA
(RI = 5/3) enters another medium. The angle in 2o 30° o7 9% " g gU FEY "I
other medium is sin! (5/6). How many 9T AU FET g OgAT WIEAH H A
minimum degrees the incident angle must be sin”'(5/6) €1 SAfqd Hr T LA R
increased such that the ray is completely et & =g St aﬁ%‘r\n SUEIREICIRE R
reflected. EUERIRMEIREIARSIR]

Space for rough work
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Q.12 The friction coefficient between the horizontal Q.12 = zUT¥ = ® &fasr Adg T TAF sAlF &
surface and each of the block shown in the e FUO OME 0.2 ® sAlwl % WA THT
figure is 0.2. The collision between the blocks is .
o o T TATET gl 39 HeT IIFaT (cm #) FT1
perfectly elastic. Find the separation (in cm)
between them when they come to rest. % ST T BT F ey %I o % g=10 /s
Take g = 10 m/s.
1.0 m/s
1.0 m/s I
= b K 4 kel
2 kg > - rrrd
16 cm
16 cm
Q.13 Two sound waves of frequencies 100 Hzand 102 Q.13 100 Hz o 102 Hz q9T qHIT ATAH 'A' #T &7
Hz and having same amplitude 'A' are IRl B _5:5' %l TF AT STA
interfering. A stationary detector which can T AT Af T AT A A T #7
detect waves of amplitude greater than or equal T g, fAm § fua g1 12 G9ve ¥ awd
to A. In a time interval of 12 seconds, find the e B FA AT (sec. ﬁ) ST FiRT
total duration (in sec.) which detector is active. .
S sgq= afeT grar
Q.14 All surfaces shown in figure are smooth. System Q.14 = = # zaie @ Fag T g FFa
is released with the spring unstretched. In T T Y o T @ § @A @'3( B
equilibrium compression in the spring will be T e # R § ade Emg 20
Tk
N .
Emg. Find N. g,
= k =
m
450 450
Space for rough work
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Section — I11 [Q.15 to Q.18]

There are 2 paragraphs; each has 2 multiple choice
questions (Questions 15 to 18). Each question has Four
choices (A), (B), (C) and (D) out of which ONLY ONE
is correct. Mark your response in OMR sheet against the
question number of that question. +3 marks will be given
for each correct answer, 0 mark If none of the options is
chosen (i.e. the question is unanswered.) and —1 mark in

all other cases.

Passage # 1 (Ques. 15 & 16)

Four capacitors of capacitance C, 2C, 3C & 4C
respectively are connected as shown in figure. Battery is
ideal and all the connected wires have no resistance,
capacitance or inductance. Initially the switch S is open.

If at t = 0 switch S is closed

c , 2
3C $ 4C
| B |

gueg — ITT [7.15 9 7.18]

7l 2 a=as RF T 2, yaw # 2 sglwedT w g
(57 15 | 18) TeIF T F =T f&awed (A), (B), (C) TT
(D) & % & ¥ uF fFFer 78 §1 OMR ofiz &
T T W HEIT % gWel JUAT 39¥ sifha o
TeAF HEl SY & ford +3 @ fo¥ s, 0 o 7fe

F1$ oft e 72t =7 T § (roriq T i 8) qon
—1 st Tt gffRafaat #)

TATA# 1 (F. 15 T 16)

T FTRAT A gTar C, 2C, 3C T 4C g T2 =4
EEIRGIEEEIE SR I DI Cra i | S e B
IS q¥ &l Iiaae, grear 1 I Jgi @d|

aefE =T g fag Sgar am AR t =0 @ Fa=w S
& av 6T T 8

c ., 2
3C S 4C

B
| | |
| I
E )
Q.15  The charge flown through connector AB after Q.15 a9 avx F4 F T4 ATF AB ¥ vaTeq
switch is closed is qAT
CE
~= CE
(A) CE (B) > (A) CE (B) -
CE CE CE CE
C) — D) — C) — D) —
©) 5 D) 3 ©) 5 D) 3
Space for rough work
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Q.16  Heat generated in the switch after closing switch
is
CE’ 2CE®
A B
*) 105 ®) 105
CE’ CE’
C D
© s D) 33

Passage # 2 (Ques. 17 & 18)

Heat generation may occur in a variety of radial
geometries. Consider a long, solid cylinder as shown in
the figure, which could represent a current-carrying wire
or a fuel element in a nuclear reactor. For steady state
conditions, the rate at which heat is generated within the
cylinder must equal to the rate at which heat is convected
from the surface of the cylinder to a moving fluid. This
condition  allows the surface temperature to be
maintained at a fixed value of Ts. To determine the
temperature distribution in the cylinder, we begin with

energy conservation principle. Consider a cylindrical

section of radius r.

cold fluid

TN
A

Q.16 fFa= = #F4 & wa fa=v & IO oA
3

CE? 2CE?
A B
( )105 ® 105
CE? CE?
C D
()5 ()35

T # 2 (T. 17 T4 18)
T Saared e g it G enfadEt § g
qHAT 31 TF oFa1 219 Jad, ey e ff=mha

F AL ARTATR! A AT AMFRT qAA7 H To a7
TN 3T FqHhaT gl T sEem Rafa ¥ o a9 F
AGT FOAT IATEA 6 T & 39 X 6 AFeT Jqa%

2HET ZRM e 3T X o1, 9oq # gag | araefe

39 TF HaTed (convected) BIAT gl a8 idawy Hdg
F AT TF AT AW Ts T FARAT AT AGAT
FAT g g § a7 foaqeor [ging &1 F o 2a
ot | g F A1 aE #Wd gl or Bear &7
T SATHRE AT =T &<
Ty

cold fluid

™~
)

Space for rough work
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The rate at which energy is generate within the given

volume is conducted radially outward.

qn il =—Knr/ (cil_T , where q is the energy
r

generated per unit time per unit volume , K is the thermal
. ar . .
conductivity and ral is the temperature gradient at
r

radius .

If q is constant

T(M)=- i 2 +C

Atr=ry, T(ro) =Ts

Therefore, T(r) = irO2 [1 - %] +Ts

4k I,

The rate of heat convected to the surrounding fluid (at
temperature Tr ) by the surface at temperature Ts is
proportional to the temperature difference (Ts— Tt ) and
the surface area in contact with the fluid.
Rate of heat convection =h (2n roL) (Ts — T¢)
where h is a constant called heat convection coefficient .

By overall energy balance,

q(rrgL) =h (2mryl) (Ts—Tr)

3TS:Tf+ﬂ

27 o o=, 7 T erae ¥ Soaw ot e = oA

JTEL H AT AT v -

.-.qnﬁf:—Kznrz‘i—Tﬁ,aﬁqﬁWwﬁ
T

T THE AT H IcaTad SeAT gl K ardr |rashdr

ail,rﬁwwwwwg
I

7 q firm &
T(r)=—% 2 +C

r=r1o9%, T(r)) =Ts

2
At T(r) = %roz (l—r—zJ +Ts

Ty

T 59w It oo, afaeft &3 (@ T 9%) &

(Fdg ST Ts a9 W g W) ¥EFaRd gl 8 T8

AT (Ts — Tp) 9 % AT ¥ dqg & ATA6A 6
AT BTl 2
FOAT HagA #T &% =h 2n L) (Ts — Ty
STEt h UF i g S Heaed [0 FRd § 9 w7
TSl TqAT FIT

q(rgL) =h 2mry) (Ts—Ty)

o

= Ts=Tf +
S f >h

Space for rough work
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Q.17 Consider a spherical nuclear fuel material of Q.17 W™ A a9 wert fAeha #%
radius 1o and rate of heat generation q (watt/m?). Sy BT 1 7 FEAT SamER o= g
Find the temperature difference between the (watt/m®) 21 PP gEem fuafy # -
surface and surrounding fluid in steady state (h is .

& Y ( afaely sa & "wex araiae st o (h FoET
the heat convection coefficient). ) .
AR M 2)
qro 2 qry . :
A) — B)———
) 2h )3 h (A)ﬂ (B)gﬁ
2h 3 h
qr, qr, . .
C) — D) —
© S B~ ) 1o (D) 1
3h h

Q.18 In the above passage, the ratio of temperature Q.18 I T=TA H 1 = ry/2 T 1 = 1o TT qTT TATATA
gradient atr =10/2 and r =19 is FT AT -

1 1

A)1l B) — A)l B) —

(A) (B) 2 (A) (B) 2

1 1 1 1

C — D) — O — D) =

©) 5 D) 2 ©) 2 D) 2
Space for rough work
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CHEMISTRY

Section — I [Q.19 to Q.24]

gug — [ [7.19 ¥ 7.24]

This section contains SIX (06) questions. (Q.No. 19 to 24).
Each question has FOUR options for correct answer(s).
ONE OR MORE THAN ONE of these four option(s) is
(are) correct option(s). For each question, choose the
correct option(s) to answer the question. Answer to each
question will be evaluated according to the following

marking scheme :

Full Marks  : +4 If only (all) the correct option(s) is
(are) chosen.

Partial Marks : +3 If all the four options are correct
but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct
but ONLY two options are chosen,
both of which are correct options.

Partial Marks : +1 If two or more options are correct
but ONLY one option is chosen and it
is a correct option .

Zero Marks : 0 If none of the option is chosen (i.e.

the question is unanswered).

Negative Marks: —2 In all other cases.

Q.19

Which of the following compounds are more
O

reactive than R—C—OH towards attack of

nucleophile ?

ﬁ) 0]
|
(A) R-C-Cl (B)R-C-CN
? i
[
(C)R-C-NH, (D) R-C-H

TH @IS H 6 agiaded 7T (.19 F 24) TF | TIF
T F Hel 3% (I * forg = faswen 7w 7w 81 ==
I FFedl § § UF AT TF | At Ahed dar g (2)]
THF T F T, W F7 (F) SUL a7 g Hel faaed
(T ) &7 | Tes ToF % IAL /T qogiad 7
TTSTAT o ST g

T EE : +47f qfi wEr RAewew/fEaEedt & AT
AT B

+3 7f =T fweT 9t 8, T wad d1
faraeat &1 AT AT

+27f7 i a1 = & e PweT a2t €
U] HAd &l fAEedt w47 T4 7 ST
I gT I Ao ggl faweT 2|

+17fs a1 97 T 7 Afaw weT a8 §
U] FAd UF AT w1 FAT AT g ST
AT ga foreew w2t fashed &)

: 0 7fx el off e &7 921 9A7 9T 2
ERIGEREREITGE]

FEOTTCHS o —2 o= gt aiefeafai 71

Q.19 FATIYFEEr & AFHFAT F T = H F F=ar

ifor 3

rfors i :

ifore s

SRIEE]

0
RINET R—g—OH@f afers afea g2
0O 0]
(A) R—g—CI (B) ngfCN
i

i
(D)R-C-H

(C) R-C-NH,

Space for rough work
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Q.20  Consider the following ionization steps : Q.20 % srgaw w=r R o= fifsw .
M(g) - M" (g) + e AH=100 eV M(g) > M* (g) +e; AH=100 eV
M(g) — M?" (g) +2¢7; AH=250 ¢V M(g) - M?* (g) + 2¢; AH =250 eV
Select correct statement (s) - E@ Ep) % -
(A) LE.; of M(g) is 100 eV (A) M(g) T 9 A9 Zetl 100 eV 8
(B) LE.; of M" (g) is 150 eV (B) M (g) &1 T8 g+ 11 150 eV §
(C) LE.> of M(g) is 250 eV (C) M(g) # Tt smawer =1t 250 eV 8
(D) LE.» of M(g) is 150 eV (D) M(g) &1 T3 saes 3t 150eV e
Q.21  Select correct order between following Q.21 A% =M= § & TEr FH MU -
compounds - (A) NH; > NF; : 54 17
(A) NH3z > NF3 : Bond angle
B) NH; > NF; : fggza argol
(B) NH; > NF3 : Dipole moment (B) NH; IR
(C) NH;3 > NF; : % s character (C) NHs > NF3 : % s T
(D) NH3 > NF; : Reactivity towards lewis acid (D) NH; > NF; : T2 3% % wfar Prarsfiera
Q.22 Select the correct statement(s) Q22 HE FUT AN -
(A) An adiabatic system can exchange energy (A) TGICH T THE ATAER00 F AT F(l H
with its surroundings HAETA-TEH FT TFAT &
(B) A thermodynamic property which is (B) FEAT AT OT ST ATAT FFd=AT gl &
intensive is additive I ANTHE T[0T §
(C) Work done in free expansion for ideal gas (C) emael ™ F forw g6 yoe § fFar
is zero FH T B
(D) For an isolated system entropy can never (D) isolated TT & forw weardt & w47 AT FH7
decrease TEI Bl et g
Q.23 Which of the following can produce H>O» on Q.23 I qUFed ¥ 9 H ¥ ®ar Hy0, ITqT T
hydrolysis ? THaT g 2
(A) BaO> (B) PbO> (A) BaO» (B) PbO>
(C) MnO; (D) NayO» (C) MnO, (D) NaxO»
Space for rough work
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The correct statement/statements is/are :
(A) Distance between two octahedral void of a
cubic close packing of atoms with radius r is 2r

(B) The distance between two tetrahedral voids
of a cubic close packing of atoms with

Q.24

radius r is \/g r at body diagonal axes
(C) The distance between tetrahedral and

octahedral void is \/g r, where r is radius of

atom forming the close packing
(D) The distance between the surfaces of atoms

FCC arrangement along an edge is 2( V2 -Dr

Section — I1 [Q.25 to Q.32]

Tl FA9 7

(A) r Broar F st § aw Afee 9gw |
I ATFAGT =T & eI T 2r g

B) r Brear & gwam f w= [fae d@gew
FaeqT ® Fwg BAFE uw Sufeud @
TR TAT 6 AT T 618

(C) IqCHARIT TAT ATHEART bl F 7T

20, et e A B g, S

fAfee ggaw w2 2
(D) FCC =raeam ® ¥ 9v Iqffed aeaTopst
£ qqE F 7T L 22 —)r

Q.24

gz — I [7.25 F 7.32]

This section contains 8 questions (Q.25 to 32).
+3 marks will be given for each correct answer and
0 marks for all other cases. For each question, enter
the correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30). Answer of
this section are to be written on the Numeric
Response Answer Sheet provided with the test

TH @UE H § (V.25 ¥ 32) WA gl VAT Hel SAL &
forar +3 st for Srusr a0 st eew Ay aifRerfa
H| AT TT & IO & GEeAcHE A (IAAAT A
H, qomed & fgdg = a® {Uﬁ? (rounded-off)
) S, 3= 6.25, 7.00, —0.33, —.30, 30.27, —127.30.
TH GUE & IqY, T IRaEr § &F T mEETF 39

booklet. Tt ofte 7 gt 9
Q.25 Number of carbohydrates which  show Q.25 FEEESE  #  HEAT S FERIEIH
mutarotation are (mutarotation) T&fT FAT
(A) a—D(+) - glucopyranose (A) a-D(+) - AT
(B) B-D(+) - gluco pyranose (B) B-D(+) - FTZH AT
(C) a-D(-) fructo furanose (C) 0-D(-) T A
(D) B-D(-) fructo furanose (D) B-D(-) T FATH
(E) Sucrose (E) THT
(F) Maltose (F) wfeare
(G) Lactose M
(G) wFt®
Q.26 /\/ i) Dibrominated Q.26 /\/ i} Dibrominated
hv products hv produCtS
+ +
Monobrominated Monobrominated
products products
No. of optically active products are TeRTYT TR IeaTal T e g
Q.27 A solution containing 28 g phosphorous (P,) in Q.27 U& fAeaT 315 g CS, (FaiH fowg 46.3°C) #
315 g CS, (boiling point 46.3°C) boils at 28 g WITRH (P,) AT STAT § ST 47.98°C
47.98°C, Ky, for CS; is 2.34 k mol ! kg. Calculate T IFAAT 8, CSy F 1T Ky, 2.34 k mol ! kg gl
value of n. Assume its complete association. n & A AT FIT
Space for rough work
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Q.28 60 ml of mixture of equal volumes of Cl; and an Q.28 Cl, T9T FAIA F AtFATEE CLO, FT T &
oxide of chlorine i.e. Cl,O, was heated and then SIGI g TAT T TReTF a9 ST
cooled back to the original temperature. The

. . g P B strar &, aRrey der R wr s
resulting gas mixture was found to have volume
of 75 ml. On treatment with KOH solution the 75 ml g1 KOH & Affham % wamq smaad
volume contracted to 15 ml. Assume that all qEHRT 15 ml 21 ST 21 7t '@t 7 fAfEe
ineasuretmentsD ar(ej: made ;lt thefsam.e pg:lsscl),lre ;rﬁd qT 7 AT T TG FE E AT CLO, H n w
emperature. Deduce value of n in CLO,. The o

? AFTSS T

oxide of Cl, on heating decomposes quantitatively A % At CLA ™ O A
to O, and Cl,. ClL % g %l

Q.29 At 298 K If AGP of HCl is 1.72 kJ/mol, then Q.29 298 K 9% HCl #T AG¢, 1.72 kJ/mol &, a1 A%

calculate kj, for the following reversible reaction; T afaftFar ® oo k, &1 99 A7
2HCIl(g) = Ha(g) + Clx(g) T,
(use : at 298 K : 2.303 RT = 5700 J/mol and 2HCI(g) == Ha(g) +Cl(g)
log2 = 0.30) (use : at 298 K : 2.303 RT = 5700 J/mol T
log2 =0.30)
Q.30 How many of the following are co-polymer Q30 ¥ T fraw Hg-dgaeh %
Nylon-6, Buna-N, Daeron, Buna-S, Teflon, PHBV ATAAT-6, FAT-N, =T, FAT-S, AT, PHBV
i i
|
H—C—OH H—(lj—OH
I
Q.31 H—(lj—OH — M9 5 Pproducts Q.31 H_ﬁJ_OH —0, 3T
HO—C—H HO—(ll—H
I
CH3—(|3—OH CH3—(|J—OH
H H
How many different type of products in the ST f‘] afEar § fhaq  f@Afes g F
above reaction can give Tollen’s test. IS AT T T qFA €

Q.32 If four atoms of same radius are placed at the Q.32 Ife gq« Bear F I oA D F TFHTAT
a}llternz}llte 1com;r offba :;ub; touchlingf e}ellch ol:he.r, FET 9T TH Eﬁﬁ FT G i @ Iy g, a9 9
than the length of body diagonal ot the cube 1s %WWﬁWﬁ&XR%ng
equal Jx x R. Find value of x if R is radius of IR R £ BT 5, x T oAm Tm
atom.

ST
Space for rough work
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Section — I11 Q.33 to Q.36]

gue — I11 [7.33 ¥ 9.36]

There are 2 paragraphs; cach has 2 multiple choice
questions (Questions 33 to 36). Each question has Four
choices (A), (B), (C) and (D) out of which ONLY ONE
is correct. Mark your response in OMR sheet against the
question number of that question. +3 marks will be given
for each correct answer, 0 mark If none of the options is
chosen (i.e. the question is unanswered.) and —1 mark in
all other cases.

Passage # 1 (Ques. 33 & 34)

|
Compound having _C—CH, group reacts rapidly with

halogen in presence of a base to form haloforn. The
reaction is known as haloform
0]

Il 8 Il e
R-C-CH; —2*= 5 R-C-O + CHX;

Mechanism )

(p
@H + OH Slow Y/ a
tep

0 Ci?

(0] R-C-CH,—X
0 o\ | 2

+CX3._R - @ﬂk C-CX; OHx;

4
\
+HCX;3

Haloform

gt 2 aq=ee T 7 g, A% ¥ 2 Fgfasedt w1 2
(%7 33 | 36) TAF T % A [&AFed (A), (B), (C) TAT
(D) 8, S8 & Faw ux fawew @8l 81 OMR ¢fiz &
T T T AT k OH JUAT I ifha o
TIF Hel SO¥ % o +3 ofF 3 S, 0 sk AR
Fre ot faseT TE1 347 797 § (STATq T Aqaid §) a°q7
—1 3= g+t gRfRataat #)

TATA # 1 (F. 33 TS 34)

0
T A
T T & At % frw e R A diear |
FA gl Tg ATHBRAT FTATEH FoATH T AT
STAT 8
(I)I [)
R-C-CH; _ %80 R C O+ CHX,
ﬁﬂnﬁrﬁ:- o
(p

NN [
YCHAH + OH R7C=€;2‘+X4\—!

I
R-C-CHy-X

©
O O
(0] C, ©
o | /\ gg\ ||_CX3 OH/X,

+ CX; «—R— C —CXz+——R-C

+ HCX;

4
\

Q.33 Which of the following will yield iodoform on (.33 A% ﬁ Elﬁ_rl'HT L, + NaOH F &1 srfyfar o<

reaction with I, + NaOH ? AATSTRIT =97 2

o1 ¢ g Q9 o ¢1 g Q
(i) CH,~CH-C-OH (i) /J\/J\ (i) CH,-CH-C-OH (i) /J\/J\

I
(iii) Et-O-C-Me (iv) CC13—|(|J—H (iii) Et—o—l(l:—Me (iv) CCh—g—H
(A) (1) & (i) (B) (i) & (iii) (A) (i) T= (ii) (B) (ii) T4 (iii)
© O &) (D) (11) & (iv) (©) () T (iv) (D) (if) 7 (iv)
Space for rough work
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Q.34

H® () Os
(A) =5~ B) <Gves

(iii) H;0®

(@ + (D)

lNaOI

CHI;
Possible (A) will be

OH
OH
(iif) >/_

(A) (1) & (iii)
(© (1) & (iv)

(i)~ >"Non

(iv) CH;~CH,~OH

(B) (ii) & (iii)
(D) (ii) & (iv)

Passage # 2 (Ques. 35 & 36)

When triatomic gas X3 reacts with excess of potassium
iodide solution buffered with a borate buffer (pH = 9.2)
diatomic product Y, is liberated which can be titrated
against a standard solution of sodium thiosulphate. This
is a quantitative method for the estimation of X3 gas in
the mixture of X3 and X of some atom X.

Q34 (A)-®) L% )+ (D)
(iii) H;0® lNaOI
CHI,
AT (A) EHIT -
OE (i)~ >"on
OH
OH
(iii) >/_ (iv) CHs~CH,—-OH
(A) (i) T (i) (B) (i) 7 (iii)
(©) (i) T (iv) (D) (if) 7 (iv)

AT # 2 (T. 35 T4 36)
ST UF X3 49, KI & 97 aee a9 it 3ufeafa (pH
= 9.2) ® ATHFT FAT § I FueaTas 31T Y, qh
2T gl S| AIRaw O 9he & 919 AT Hid
gl Tg AR X3 #7 X3 T Xp & Hwor # AR
fargwor § wg<F grar 2l

Q.35 Gases Xz and Y> can be - Q.35 W\ X, dATY, 21 Tl 2 -
(A) X2 =Clh, Y2=H> (A) X2=Cl, Y2=H;
(B) Xo= 02, Y2=1 (B) X = 02, Y:=1
(CO)X2=Clp, Y2=0, (C)X2=Clp, Y2=0
(D) Xo=I, Y= Ch (D) X2=1h,Y2= Ch
Q.36  Select the incorrect statement ? Q.36 AT FAT ﬂﬁ-q ?
(A) Y2 produces blue colour with starch (A) Y2 ¥ F AT Frem 7 3o7el Fear %
(B) X5 is thermodynamically more stable as (B) X TSI = & X3 7 qoram # srfers
compared to X3 T
(C) X3 upon cooling condenses to blue liquid and (C) X3 BT LA T ATl 5 § "oiela _‘@_V'T %
further cooling results in violet black solid TAT AN AT BT FTT IT ST HTAT S
(D) X5 and X3 are both colourless and odourless ST 2T
gases (D) Xp 9T X3 AT T"I_*'Qﬁﬂ' aqr ‘Ta_@_v{ i %
Space for rough work
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MATHEMATICS

Section — I [Q.37 to Q.42]
This section contains SIX (06) questions. (Q.No. 37 to 42).
Each question has FOUR options for correct answer(s).
ONE OR MORE THAN ONE of these four option(s) is

(are) correct option(s). For each question, choose the

correct option(s) to answer the question. Answer to each
question will be evaluated according to the following

marking scheme :

gueg — [ [7.37 ¥ 9.42]

TH @I H 6 aghadedt woT (.37 & 42) TF 3| TAF
T F Gel 3% (IqU) * forg = faswen i 7w 81 ==
=< fawent & ¥ uF a1 U F aAfgw GFwer 75t g (8))
THF T F T, T FT (F) SUL a7 gq Hel (daHed
(FrhedT) T | T TF 6 I KT Todiohe (79 3
TTSTAT o ST g

Full Marks  : +4 If only (all) the correct option(s) is Tﬁ e Pty wdlt wer e/t w1 o
(are) chosen. ARl %I
Partial Marks : +3 If all the four options are correct AIF 3+ +3 AT AT AT T 7, T A A
but ONLY three options are chosen. [EEEEIEARCIRIR IR
Partial Marks : +2 If three or more options are correct Aifore s ;2 Ffe A= A fi= T arfaw e H@ %
but ONLY two options are chosen, U] HAd &l fAEedt w47 T 7 ST
both of which are correct options. kGl g ML fAaFeT Tt faweT gl
Partial Marks : +1 If two or more options are correct AT o +1 A% IT A7 <7 AT oweq a5 ¢
but ONLY one option is chosen and it U] HAd UF Fwed w1 FAT 4T g ST
is a correct option. AT g3 e wgT faeed g
Zero Marks  : 0 If none of the option is chosen (i.e. U F @ 0 AT Rl o fasheq 1 70 A7 727 21
the question is unanswered). CRIEFEERRIREE]
Negative Marks: —2 In all other cases. FHOTTCHT i —2 317 gt aivfRerfaat @)
Q.37  If solution of the equation Q37 =fe [O,E] T FHr \/g._ V2 + V2 + \/g -8
\/g_\/er\EJr\/g:gin (OEJ ism 2 sin x COSX
sin X COS X 2 n Wﬁﬂ%(ﬁﬁmﬁnﬂgﬂww
(where m and n are coprime numbers) then(m + n) "
can be &) T (m + n) BT TFAT &
(A)23 (B) 39 (A)23 (B) 39
(C)47 (D) 13 (C)47 (D) 13
Space for rough work
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Q.38 From the point of intersection of the circle Q.38 FT S : x* + y> — 4x + 6y + 13 = 0 TT @l
S: x*+y?—4x+ 6y + 13 =0 and the line L:2x + 5y + 11 =0 % Ya==ed fag & g9
L :2x + 5y + 11 = 0 two tangents are drawn to L e
Y oy e 2+ y = 2l qr 3 edra i a3
the circle x*> + y* = > whose slopes are m; 29
and my, then - St 2Tt m) T m, 8, T -
348
(A)mi +m; = % (B) mym> = 28 (Aymi+m =2 (B)mim, =28
-87 —87
O)m +my= ET (D) mym, = — 28 ©)m+m= 35 (D) mmy =-28
Q.39 Letf: (0, 0) — (—o0, ) be defined as Q.39 ¥ £: (0, ) > (o0, 00) TH THT TR 2
f(x)=e*+ /nxand g= f ! then B fx)=c'+ Mx AT g= £, a7
I-e
(A) ()= N
(1+e)’ (A) g'(e)= ST
B) g'(e)=— I
(e+1)° (B) g"(e)= (c+1)
©gE)=er 1 ©gE=c+1
1
D ' = —_— 1 1
B =7 (D) g(e)=—~
Q.40  Let S be the set of real values of parameter A for Q40 HMT S Y9 A F aredtas® AT F7 aqgT g
which the function f(x) = 2x> — 3(2 + L)x* + 12Ax S o e fix) = 2x° — 32 + Mx® + 12Xx
has exactly one local maxima and exactly one Fw UF T IFY JAT FE UF wAEA
local minima. Then the subset of S is/are - :
g vaar 2, a8 S F/F 3THHET ¢ -
(A) (5, ) (B) (-6, 8) (A) (5, ) ¢ (B) (6. 8) ¢
Q41 LetSi=Q2+2)+(2*+5+2°+10)+(2*+17) Q41 HATS, =2 +2)+22+5)+ (23 +10)+ (2*+17)
+..... up to n brackets. If S, = 2" + Bn? + Cn? " N FTEFL T AR S, = 27A 4 Bpd + Cn? +
+Dn+EVneN (where A, B, C, D, E are .
constant), then which of the following is/are Dn+EVneN (el A, B, C, D, E 347 %), 79
true ? = # ¥ FaEEs 97 g 2
1
A)A=1 (B)B=g (A)A=1 (B)B:%
7
== = 7
©Db=- (D) E=-2 ©D=— (D)E=-2
Space for rough work
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Q.42  Which of the following is true ?

(A) cos™! 1/ = sin 1/ Vxel-1,1]
1-x 1

B) sin! = cos'xVx[-1,1

(B) ,/ 5 5 (-1, 1]

(C) cos™! JHTX =2cos!'xVxel[l,1]

(D) sin™! W/I_ZX =% sin ' x V x e [-1, 1]

Section — I1 Q.43 to Q.50]
This section contains 8 questions (Q.43 to 50).

+3 marks will be given for each correct answer and
0 marks for all other cases. For each question, enter
the correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place;
e.g. 6.25, 7.00, —0.33, —.30, 30.27, —127.30). Answer of
this section are to be written on the Numeric
Response Answer Sheet provided with the test
booklet.

ﬁﬂﬁﬁﬁwwé?

(A) cos! 1/ =sin! Vxel-l,1]
1

B) sin’! = —cos'xVx[-1,1

B) ]f 2 > (-1, 1]

(C) cos™! ‘/HTX —2cos'xVxel[l1]

(D) sin™! 1/1_2)( =% sin ' x V x e [-1, 1]

gug — I [7.43 & 9.50]

Q.42

TH U H 8 (V.43 ¥ 50) WA gl AT Hel SAT &
o +3 o o ST q9r 0 3% srex g afRRataai
H| TF T IAL & GEATHE A (IAAAT ShA

H, TUHad & fFdT ©I\ 9% qUiE (rounded-off)
) FATeA, 3T 6.25, 7.00, -0.33, —.30, 30.27, —127.30.

TH @UE & IAY, WF Eawr § & 1w mEtes 39
Freft offe & g 9|

Q.43 ABCD and PQRS are two variable rectangles Q.43 ABCD TaT PQRS =T =T AT T THIT % =
such that P, Q, R and S lie on AB, BC, CD and P, Q, R U9 S #H: AB, BC, CD U4 DA X
DA respectively and perimeter '¢' of PQRS is ﬁ?ﬁr g TAT PQRS T ‘TﬁTlT‘T ' g AR
constant. If maximum area of ABCD is 32, then ABCD #T A#a9 & 32 g g (2 FT
£/2 is equal to T g
Q.44 If f be a function such that f : R — R, Q44 7T wow f =@ wFX & &F f: R > R,
3x2 +mx+n . 2
fix) = o and the range of f(x) is [-4, 3) f(x) = 3x"+mx+n T T f(x) T TRHT [4, 3)
X x“+1
then |m + n| is £, 99 |m + n| FT A AT
Q.45 If the sum of all the solutions of the equation Q45 =X [0, 2n] F H’ﬁah'(ﬂT 3cot?0 + 10 cotd + 3 = 0
. . k=
2 _
3cot9+1000t6+3—01n[0,27t]1s?where %H‘ﬁﬁ%‘rm g, W@t kelg aa
k . k
k € I, then the value of — is = '@TIT
10 10 T HIA
Space for rough work
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Q.46 A bag contains 5 balls of different colour (one of Q.46 TUF I H AT AT W AT 5 v g (A7 &
which is white). Three persons A, B and C UF T%E §) AT =ARE A, B UF C Few a
whose probability of speaking truth are l, 2 T 7 ST 12 3 5
773 T, ST , Fad
and % respectively assert that a white ball has g & 99 o s g%e ve AEertn afe 39+
been drawn from the bag. If probability of truth FAT F HA G AT ATAFAT p/q &, T q — p
of their assertion is p/q then least value of q — p T LATH T ZA
is
Q.47  Let 'P' be an integer for which both roots of the ~ Q.47 ®T'P' UF qUli® g foraeh forw fgama awiseo
quadratic equation x> + 2 (P — 3) x + 9 = 0 lies in X +2(P-3)x+9=07% I T, (-6, 1) F
(-6, 1). If 2, g1, g2, .... g19, Zo, P are in G.P., .
g.g g %l ?T%Z, g1, 22, .... £19, 20, P . o, ﬁ'%,
then the value of 24217 jg
o 4 T —g“f” F T EWIT
Q48 A differentiable function f satisfying a relation Q48 U a7 weord faFay
1
fix +y) = fx) + fy) + 2xy (x +y) ~3V f(x+y)=f(x)+f(y)+2xy(x+y)—%Vx,yeR
. 3f(h)-1 _ 2 . 3f(h)-1 2
==, ([ FLAT 29T lim —2— = = g,
X,y € Rand llllil’(l) on 3 Then the value T AL g lim on 3 g, a9
3 3
of definite integral [ F(x)dx is ffer e [ fodx FT AT E
_3 -3
Q.49  Given aright circular cone of volume vi. If vobe Q.49 =T T g & U& o7 I 9iF &7 a0FaA v,
the volume of the largest right circular cylinder gl A vo I8 TFGAT IAqT FT AIAT g S
that can be inscribed in the given cone, then ratio o ™ 9 & e aATAT AT g ar EREIG
4vi : vy isequal to ....... 4vy : v TET EMIT......
1t
Q.50  The distance between the line x =2 +t,y =1+t Q.50 Y&@Tx=2+ty=1+tz= 373 qqT qHIA
1t > 2 A% N .
z= —E—Eandtheplaner (i+2j+6k)=10,is re (i+2j+6k)=107% 7eT I 3k 5 a9
- Va1
ﬁ .Then the value of k is K T 7T BT
Space for rough work
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Section — 111 Q.51 to Q.54]

There are 2 paragraphs; cach has 2 multiple choice
questions (Questions 51 to 54). Each question has Four
choices (A), (B), (C) and (D) out of which ONLY ONE
is correct. Mark your response in OMR sheet against the
question number of that question. +3 marks will be given
for each correct answer, 0 mark If none of the options is
chosen (i.e. the question is unanswered.) and —1 mark in
all other cases.

Passage # 1 (Ques. 51 & 52)

A train consists of n carriages and there are p passengers.

Each one of the p passengers randomly selects the
carriage in which he will ride.

gz — 11 [7.51 & 7.54]

et 2 a=es Ry ™, vaaw # 2 agfiaedht wr €
(7T 51 /¥ 54) T4F TF F =X [&FFeT (A), (B), (C) TAT
(D) &, BFH & Faer uh fBrkeq @t €1 OMR offe &
T R W HEAT % gWel JUAT S9¥ sifeha o
T HEl I9¥ F oy +3 o o 9w, 0 o =t
Fre o forereT qE1 AT AT § (1T T ST §) T
-1 sr=x 7sfy affeafaat &)

T # 1 (T. 51 T4 52)

U o F n S & quT agf p IR 1 p O H T
TAF AT Azt fer qAar @ S 9w "aw
g

Q.51 Ifn =4 and p = 6, then the probability that there Q.51 AT n=4TATp =672, Ta T4F Sea H F0 ¥
will be at least one passenger in each carriage is FH UF AT ZI T AT ERMT -
195 195
A) — A) ==
) 512 ) 512
1564
(B) 1564 B) ——
4096 4096
6 2 6 1142
C,44 C, 44
© BV ©) 46
5 3 !
C, 4 C, 4
™S DR
S T Rl T R FY o M ae 7 T Rl GO Rl B LT | el
Q.52 (Jl 22+33 ....... +(=1) |t i Q | ) 3 (=D WP
o (n)
equal to (where (nj ="C,) AT EAIT (SRt (rJ: C,)
r
(A) (D" 'nl,ifp<n (A) (D" 'nl, TR p<n
(B)0,ifp=n (B)0,afp=n
© n!,{g ='n' (C)n!, A p=n
(D) (71) n:, lfp =1 (D) (71)11—1 Il!, lfp =n
Space for rough work
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Passage # 2 (Ques. 53 & 54)

AT # 2 (7. 53 U4 54)

) n 1 T b . . | b |
If lim» —f]—| = |f(x)dx , where a = lim— and : 1 fr)_ s _.on
Xﬁwgr}:n [n] -[ (%) x—® N 7fe ig?oznf[n) If(X) dx, €, gt a }grolon SR
a r=rn a
b= lim2 b= lim 2
X—© 1 X—® N
. (1 1 1
Q.53  lim l_{- 1 + ! + -4—L = Q.53 hm[—+ + +_J =
nso\n n+l1 n+2 6n noo\n n+1 6n
(A) log 4 (A) log 4
(B) log 5 (B) log 5
(C)log6 (©) log 6
(D)3 log2 (D)3 log 2
S n+r . N- DnA+T
Q.54  lim = Q.54 lim
n_)wrZ:I: n2+r2 n_,wrZZI:n2+r2
n 1 n 1
-+ A) —+—In2
(A) F+5In2 ) 743
n 1 n 1
Y B) ———In2
(B) 7 —n2 ®) -
= O X +mn4
(© 5 +ind © 73
=_ D)X —In4
(D) 7 ~Ind ® %
Space for rough work
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Time : 3 Hours

Maximum Marks : 180

SYLLABUS
Hifde fasm= . Full Syllabus
A fagE : Full Syllabus
Tfora : Full Syllabus
IMPORTANT INSTRUCTIONS
A. IOEY:

1.9 e U & forw Ry o fdell @1 Weuiyges ufed den wHf¥a fawal W STR—gRAaer WU
& & T el IR fafed SR |

2. SR & foIg, OMR el & &1 o <& 2 |

3. IRQerdl gR1 ke A 9 9 9d wA-—u= gRaa @ W @I T8 @ |

B. 3%+ Ugfa:

39 yod H g vy § e yeR & g -

gus- |

4. 9P T B UG SR (ST b fIlv IR ey Ry U 21 39 9R fAded § 9 te a1 T A Afde fawey v 2
@) AP U & oy, U @1 (&) IR I B A fAden ([@aedi) o1 g |
TS U & IR B JodTd (I 3 AT & AR B :

ol 3h S +4

Fifdrd 3 43

Aifdrd o (42

ifdd o T+l

I 3h : 0

FUTTHD 3Th -2
ue- ||

I IRI f[Aed FE 8 g dad A9 [dbed B A1 T 2 |

Ife IRI fadwes w8 =g daa A fawedl o g1 T B

I 9 o 9§ fF s 98 & Wy $9d 1 (el &1 g1 T 8 3R g gy M
ey A& fAdea 2|

e &1 A1 & | AP fdbey AE & g dad U fdbed Pl g1 AT B AR G gl [Ahed
qe! fadwen 2 |

Ife f&d ft R &1 78 g1 T 2| @rafq ued oigaRd ) |

a1 |t aRRerferdl # |

5. MHHS YBR & Y3 & | TAd 98 SR @ [T +3 3fd Ay SUa dorr 0 i o ) uRRefadl o) g9 wvs 4
JAS U & SR & G&ITHG A ST IdH H, qUHAd & ¥ I d% YUNd (truncated/rounded-off) SIS,

JETE]va: (6.25, 7.00, —0.33, —.30, 30.27, —127.30)
6. IR DI W Il W edaE d & ford |

gus- |11

7. TR R ARG ggfddedl gBR @ gy 5 W ge fAdwen wEl €1 uds WEl SR & oy +3 37 fAy S, 0 376
e BIS W fddbey T8 g1 A1 & (31AT U SFRIRG 8) TA1 g I uRRAA & foy -1 37 =ern SR |

C. OMR @t gfi :

8. OMR ¥MIC & &S] ¥ U1 M, HHID, 99, DI TAT WIEl BT bs 9N AT Al DI IUYHR WU A BIAT PN |
9. Al B BTl A B AT DI HB UfTS a1 el/Blet U (S U= U 9 HY) BT UART N |

For example if only 'A' choice is correct then, the correct method for filling the bubbles is :

For example if only 'A & C' choices are correct then, the correct method for filling the bubbles is :

the wrong method for filling the bubble are :

The answer of the questions in wrong or any other manner will be treated as wrong. CODE-25

A B C D
@ O O O

A B C D
e O @ O
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CAREER POINT
JEE (Main & Advanced)

SAMPLE PAPER
Physics, Chemistry & Mathematics

SOLUTIONS PTS/26/MJ-12/PCM-1 & 2
PAPER-1
PHYSICS
Q.No. 1 2 3 4 5 6 7 8 9 10
Ans. AB C,D AC B A B 6.00 0.00 3.00 1.00
Q.No. 11 12 13 14 15 16 17 18
Ans. 7.00 5.00 8.00 1.00 C A C C
CHEMISTRY
Q.No. 19 20 21 22 23 24 25 26 27 28
Ans. A,B,D A,B.D A,B,D A,C.D AD A,B,C,D 6.00 8.00 4.00 1.00
Q.No. 29 30 31 32 33 34 35 36
Ans. 4.00 4.00 3.00 6.00 B A B D
MATHEMATICS
Q.No. 37 38 39 40 41 42 43 44 45 46
Ans. C,D AD B.D A,C.D A,C.D AB 8.00 4.00 1 1.00
Q.No. 47 48 49 50 51 52 53 54
Ans. 3.00 2.00 9.00 3.00 A D C A
2
PHYSICS The initial energy, E; = A
Section — 1 251
3 _Q
1.[A,B] V_ = cost & PV =nRT The final energy, Ef = _ZC
T? 2
-1 The heat produced = E; — Er
i.e. PV 2 =const _Q? 1 1
i.e. Polytrophilc Process PV* = const B 2 4me,R Coxdn goR
where x=-— 2 2
2 -k & (1 lj - kQ
_ 2R 2 4R
W= P,V, -PV, _ nR AT _200R
1-x 1-x IN
3.JA,C] log |—| =log (NoA) — At
C=Cy+ 1L — %R [A,C] log g (Noh)
—X

2.[C,D] The capacitances of the two capacitors are C; =

4meoR & C; = 4neo(2R)

s Att=0, A =log

d_N‘ = log (N,
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Half-life = 2to1082

Ay
- Ryl
R, +R5
R, E

= X
R, +R;, R+ R,R;
R, +R;,

4.B] T,

1

. ER,

RiR, +RR; +R3R,
After interchanging ammeter and source of
emf, new current

Izzi
R; +R,
_ R, E
R, +R, {R . RiR, }
Ry +R,
ER, -1

" RR, +R,R; +R4R,

5.[A] Magnetic field due to 1A wire is B'
Magnetic field due to 2A wire is 2B'
so net B' + 2B'

6.[B] .. COM frame is zero momentum frame. so
two particles must move is opposite direction to
get zero momentum and heavier particle must
move with small velocity to get zero
momentum.

Section — 11

Total energy of the hydrogen-like atom
(atomic number Z) in the nth Bohr orbit is
2
E2=- 2 x136eV
n
_ -13.6

7.[6.00]

E2 7’=-347%eV

-13.6 72

and E: = T =_1527%eV

S EBI-E2=-157*-(-347%
=—1572+347>=197%eV
But 1.9 Z?> eV = 68.0 eV (given)
nz2= 980 56
1.9
L Z=6

8.[0.00] F =qvBsinb
B is along the central axis & velocity of q
is also along central axis
S 0=0
~F=0
9.3.00] E= kQ[(3—2)i3+j+ k) o kQ 3i +j+3k
“3) (Wi1)
x component as E is zero
3
Q=-3Q; x A3
Vit
3/2 3/2
Q=-3xn[U}] x G~
3 11
value of Q =33 nC.
10.[1.00] va—-vp=vxBx/
=1x1x42; =141volt
. e _ !
sine rule =
sin90°  sin45°
=2
X X oA X
1 |
45° !
G | N
45° i
s
C oD
X X X

11.[7.00] g sin 30°=n % —~n=1

sinGC:%:OC:?ﬂ"

and so 37 -30=7

12.[5.00] Velocity of first block before collision

V= 12-2(2) x 0.16

=1-0.64

Vi1=0.6 m/s

By conservation of momentum,
2x0.6=2V(+4V,

Also Vo' — V'= V] for elastic collision
It gives V2' = 0.4 m/s

Vi=-02m/s
Now distance moved after collision
2 2
5= (0.4) & s (0.2)
2x2 2x2

. s=s8; +s=0.05m=5cm.
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13.[8.00]

y1 = A sin @t
y2 = A sin mat

yr = 2A cos {@t}

{Slnwt}
2
Resultant amplitude A =2Ao|cos (Aw)t/2]
(Am)i —T =Ly

2 2 4
Aoyl =T ==Ly

2 3 6

in one cycle of intensity of 1/2s, the detector
remain idle for

2 l_l s=lsec
4 6 6

.. In 1/2 sec cycle, active time is (% —éj =1/3 sec

.. In 12 sec interval, active time is 12 X % =8 sec
14.[1.00]
N, No/A2
Nl _ Nz/\/i
N,
mg
mg
N>= 2 mg (1)
45°
N,
Pl
45°
N,
—2% =kx
V2
V2mg _ Ix
V2
x— Mg
k

Section — 111
15.[C]

16.[A] Initial and final charges on capacitor are shown
in figure a and b respectively charge flown

through AB is % work done by battery

= Wb =(Q—Qtake) €

2
Heat produced = Wy — AU = Ce

105

J

Initially Ceq :Z_?c ; Q= ;—?CE

1 50
X —X

U=— CE?
221

2CE

2CE -2CE 3

s (4 2

3

12CE —12CE —12CE

wocel e 77 [ e

7 7 e 7
=

fig (a)

Finally c'eq:%c : Q‘:%CE

v=t12cp2_8
25 5
3CE 3CE [s
ACE

5115
9CE | | —ocE 78 -8
5
|
|

5 ~CE 5
I 5

CE?

17.[C] qg nrgj =h (4mry) (Ts — Ty)

(Ts—Tp = do
) 3h
18.0c] - 9T oy
dr
_dr
dr| _x
. = _ 1
a2
dr

=1y
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CHEMISTRY

Section — 1

[
19.[A,B,D] R—C-NH, has least +ve charge density
among all of the given compound.

20.[A,B,D] IE; =100, IE, = 150

21.[A,B,D]
i\? (more basic) i\?
NN
H F
Mg, = at b BN, —
NN / N\
H | H |
H

Electronegativity of terminal decreases BA.{

22.[A,C,D] * Work is the form of energy between
system and surrounding in adiabatic process
* Intensive property is not additive in nature
* Work done in free expansion for ideal gas
is zero
* For an isolated system the entropy either
increases or remain constant.

23.JA,D] (a) BaO; + H,O ——> Ba(OH), + H>0;
(b) Na,0O, + H O —» NaOH + H,0,

24.[A,B,C,D]

P 'B
R XG‘
* QandlnCCPj\/_a =4r
AB=2r

* PQ—Q andPQ=§X2\/5r:\/€r

* Q—*/—Xzﬁr—\f

Distance between the surface of atoms

=a-2r

N2 a
2

2
V2

We know +/2a = 4r
_ 4 (21

7o
=2r(42-1)

Section — 11
25.6.00] A,B,C,D,F&G

show mutaroation because these molecule have

—OH group on anomeric carbon.

26.[8.00] Mono brominated products are
Br
/\(1)/ /\/(2)

Bran)

Dominated products are

/\/\ />< g
W

( d/f)

(2)

Br
2) (1)
(d/e & meso)
3)
27.14.00] ATy =Ky % & X 1000
My W,
(47.98 - 46.3)=2.34 x _ 25 1000
B exp. 3 15
MB exp. =123.8
1= Mnormal or Mtheoritical =l-—o+ g
Mabnormal Mexp_ n
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if a = 1(degree of association)

i=l =>n=4o0or n=4

123.8 n

28.[1.00] ClL, + CLO, —>2Cl, + %Oz

30ml  30ml — —

60ml 2 x30=15nml

KOH will absorb Cl, gas
~ 15n=15
n=1

29.[4.00] %Hz(g) + % Ch(g) — HCI(g), AG® = 1.72 kJ/mol

and AG® for 2HCI(g) == Ha(g) + Clx(g)
is

AG® = ZAG products —
AG°=0-2x1.72
AG®=-2303 RT log K,
~3.44 x 10* = -5700 log k,
log ky=0.6

kp=4

EAGoreactant

30.[4.00] Nylon-6 and Teflon are homo polymer rest

all are co-polymer.

31.[3.00] The products those give Tollen’s test are
HCHO, HCOOH and CH3—CHO
32.[6.00]
A
E
B D
AB=2R
BE edge length = 2R
V2
. Body diagonal AD = /3 BE
3x 2R
V2
=.J6R
SLX=6

Section — 111
33.[B]

I I o° I ||
(i) CHy;—C—CH,—C—CH; ——> CHy-C$l-C-CH

| °
(LCH3—C—%IQ HO
OH
| HOP |

S}
(iif) CHy-C-O-CH,CH;——> CHy-CH, ——{ CHI |
34.[A]
O

i I a
(i) /\/ X Og/DMS CHyC-H 0L, oy,
OH

\/OH DMS

(ii1) >= H;0° )J\ NaOI @
3

35.[B] Xo=02,X3=03,Y2=1

219+ H,0 + 03— 20H + 1, + O,

L + S)0352—— 2T + S4062

I, + starch sol —— Blue

L +T (excess) — [ (Brown coloured I3~ ion)

O3 is pale blue gas which has characteristic
small

36.[D] X2=02,X3=03Y2=D
219+ H,0+ 03— 20H + L + O
L+ 8203_2 — 2+ S406_2
I, + starch sol —— Blue
b+ (excess) —> 1 (Brown coloured I3~ ion)

Os is pale blue gas which has characteristic
small.

MATHEMATICS

Section — 1

. (m i
sinf — COS| —
(12) (12)
+ =2

sin x CcOoSX

. T .
sin| X +— |=sin2x
( 12]

_r, Hr
127 36
38.[A,D] S is a point circle which represent point (2, —3)
and this point also lies on line L.

37.[C,D]

39.[B,D] f: (0, ©) — (—o0, ) be defined as f(x) = e* + /nx
f'(x)=¢*+ l >0, xe(0, )
X

lim f(x) =c and l1m f(x)=—

X—>0
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f(x) is bijective
f(l)=e, gle)=1

1 1
o) — (x)=e* +—, f'(l)=e+1
g'(e) f,(l)’f(x) e+ (D=e+

frx)=e —— . £ (1) =e-1
X

' — L
g(©)= e+1
o~ —f"'(1) _ 1-¢ " __ f"'(x)
EOt0y ey {g ) (f'(x)f}
40.[A,C,D] P'(x)=6x>—6(2+ A1) x+ 12A

Px)=0=x=2,A
For given condition A # 2

41.[A,C,D] S = Z(Z“ +n’+1)

n=l

_2(2" -1 N n(n+1)(2n+1) o

2-1 6
3 2
= 2““+n—+n—+7?n—2

42.][A,B] Letcos'x=0 € [0, n]

Section — 11

43.8.00]
D R C

Here 2a+2b="/

at+tb= £
2
Area of rectangle ABCD

=AB x BC = (AP + PB) x (BQ + QC)
=(bsin O+ acos 0)(asin0+Dbcos0)

2 2
—ab+ (a ;b J sin 20

a?+b?
2

A<ab+

S Am= @D 3
2

(2
= — =32 = (=16

8

44.[400] xX*(y-3)-mx+y-n=0,y#3
Ify=3=>mx=3-n=>x= 3-n
m

m?>—4(y—3)(y—n)>0
= 4[y’-(B+n)y+3n]-m?<0
= 4y’—4yB+n)+12n-m?><0 ..(1)
Also (y+4)(y-3)<0
= y’+y-12<0 ..(2)
by comparing (1) and (2)
4=_4(3 +n)= 12n—m?
-12
m>—12n=48,n=-4
m=0 .. lm+n|=4

45.[1.00] Letcota=%&cotﬁ=3. Va+[3=§

The equation 3 cot?0 + 10 cotd +3 =0
cotb = -1 ,—3
3

0=n—a,2n-a,n1-B,2n-p
Sum of angles=6m—2 (0. + ) =6 —2 [gj

Sum of angles = 5n

So k=10
1123
—X— XX
46.[1.00] P(Req.) = 523 4 _J6
11234111(1)397
— X=X X F—X—X=X—X| =
5234 523 4 \4
47.[3.00] o, B e (-6, 1)
So
27 .
(1) f6)>0 = P<T ()

2 f(1)>0= P>2 ....(il)
3) -12<a+P<2 =2<P<9 ...(ii)
4) D20 =P<0orP=6 (V)

So P e 6,2]
4

So integral value of P =6
2,81, 82,83 .... 220, 6 are in G.P.
Let common ratio is R.
So 6=2.R*=R*=3
g4 = 2R* & g17= 2R
So g4.817= 4R21 =12
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48.12.00] £(0) = %

£'(x) = lim f(x+h}z—f(x)
h—0

f(h)+2xh(x + h)—%

= lim

h—0 h
(b
=2x%+2xh + lim 3
h—0 h

£r(x) = 2x%+ £7(0) V £(0) = ;

3
So fx)=2X + & 41
3 3 3
3
So If(x)dx =0+0+2
e

49.[9.00] Volume of cone v; = %nrzh
2lx h
y
y
e——  —>
From figure X =1
h-y h

ie.h—-y= Ex ory= h(l—i)
T T
If v be the volume of the cylinder, then

3
v = nx’y = 1x* h(l—i) = nh(x? -2
T

& rhx (2—3—X]
dx r
—t + —
0 2r
3

_2r . .
Hence x = == gives a maximum of v
3

LoV = nh(zrj (1—3) = i.nrzh
3 3 27

'.ﬁ=1/_3=2 Thus 4v;:v2=9:1
v, 4/27 4

50.[3.00] The equation of line is

x—2:y—1:Z+E
1 1 -1

51.[A]
np—[n](n—l)p+[nJ(n—2)p ....... + (—1)“‘( t le
1 2 n-1
F(n,p)= 5
n
... (1)
4 4 4
- B4 26| ¢
1 2 3 _
F(4,6)= . =
4096—-2916+384—-4 1560 _ 195
4096 T 4096 512
52.[D] Also if p <n then probability is zero and if p=n
by (1)
[ j(n D"+t (D)™ ‘( j n
-1 n!
n" n"
= (-1 [PCi1"-"C2"-"C33 ... + (=)t
"Cun"]=n
.1 1
53.IC] lim—+ +ot
n>on  n+l n+5n
r=5n 5
lim =log 6
n—w z n+r j 1+x
i [1+ rj
54.|A
Al i 2 —

Now (f+j—§).(f+2j+6f<)=0

So line is parallel to plane so L' distance of any
point lie on the line is same so distance of point

2,1, _?1) from plane x + 2y + 6z =10 is

2+2—6—10‘
2

_ 9

Jivdi36 A4l

Section — I11

[1+nz]

flex 0ol [ x dx
'([1+X2 dX:-O[l+xde+~(|;1+x2
=(tan’1x)i)+

T 1
=|Z_ —(log2-0
(4 0)+2(og )

%(log(l + xz));
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