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IMPORTANT INSTRUCTIONS
A. GENERAL:
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 - |
4. Multiple choice questions with Single Correct Option. +4 Marks will be awarded for each correct answer and =1 Mark for each
wrong answer. Zero marks for unanswered.
SECTION - Il

5. Numerical response type questions. +4 Marks will be awarded for each correct answer and =1 Mark for wrong answer in this
section. 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.

C. FILLING THE OMR :
7. Fill your Name, Roll No., Batch, Course and Centre of Examination in the blocks of OMR sheet and darken circle properly.

8. 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 :

A B C D 3

e O O O 2

o

the wrong method for filling the bubble are : E
)

© ® @ 0 3

0

<

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

Section-I : Questions 1 to 20 are multiple choice
questions. Each question has four choices (1), (2), (3) and
(4), out of which ONLY ONE is correct. Mark your
response in OMR sheet against the question number of
that question. +4 marks will be given for each correct

answer and —1 mark for each wrong answer.

gue-l @ T 1 | 20 TF Fgfadhed! T g1 TaF T &
I AT (1), (2), 3) TaT (4) 2, FFF ¥ Fasr =
fRAwer @gt 21 OMR <fic & wor &t Wy dwear & a9
AT 3T iR FIS ToAE W SR F oy +4 st
fr S 7 vas o s F U 1 ss werdn
SR

Q.1 A charged particle of mass m and charge q is
projected on a rough horizontal XY plane, both
electric and magnetic field are acting in the
region and given by E:—Eolz and E:—Bolz
respectively. The particle enters into the field at
(X0, 0, 0) with velocity V:Voj. The particle
starts moving into circular path on the plane. If
coefficient of friction between the particle and

the plane is y, then time when particle comes to

rest, is-
mv mv
(1 —° 2 —2—
umg w(mg + qE)
21tm 3mv
3) “4) 0
qB pmg

Q.2 Heat produced in the circuit after the switch is

Q1 m TN AT q AAT F TF AATAT FT Hl
gray giasr XY a9 9% U& a7 oed &g
e & #ed g aar E=-Ek o
B=-B,k T RY¥ s g, & wafia fen
STTAT 21 T 8 F (xo, 0, 0) T AT v=v,j &

TAA FLAT gl FT qA 9L AT TF F Aval
T AT YTFT FAr gl AR F7 T dd &

L G AU g, AT HAT S Fw0r e |

orar 8, @8-

mv mv
1 0 0
M umg ) u(mg + qE)
3) 2nm @) 3mv,

qB pmg

Q2 o9 #I 9w 4 F aT¢ URUT ¥ IqT FvHT

closed, is- %‘
J- LA
3uF 3uF

1 I : 1 1 :

3V 6V 3V oV
(1) 441 pJ (2) 256.5 pJ (1) 441 pJ (2) 256.5 pJ
(3) 36 uJ (4) 220.5 uJ (3)36 uJ (4) 220.5 puJ
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Q3

Q4

Q.5

A uniformally charged rod of mass m, length ¢

and charge Q, is hinged at its one end on a
smooth horizontal plane so that it can rotate
freely in a horizontal circle. There exist a
uniform magnetic field B perpendicular to the
horizontal plane. The strength of magnetic field
starts

varying as B=B,t . Then angular

acceleration of the rod about hinged point is-

(1) 2L ) L L5y B ) 205,

Electric field in a
E=—4xi +6] .

cube of side 1m placed in the region as shown,

region is given by

The charge enclosed by the

is -

AZ
@) »Y
Xg.«‘"
()2e0 (2)4es (3)6e0  (4)zero

Consider a very long current carrying hollow
pipe having current i along its length of radius R.
The magnetic field at the centre of the pipe due
to a quarter portion of the pipe shown, is -

(1 °’ = () bo L
2m R
2u0iv2
3) ~p (4) None of these

Q3

Q4

Q.5

m FSAYM, ( TS 9T Q A9 il THHHT +9
H AT B2 A AU Afds q9 7 uw AR
¥ fefm Bem o § oAt T afw 3w #
AT T H AU AT Fehl ATdS a9 F FREaq
THAA T & B SufRyd 21 g 8w
# AT B=B,t % AT TRATIT gMT TTEFA
gl gl Fead foeg & dm9e B T A"
I -

3QB, 1QBy (5, B 2Q8By
(I)K (2)2 - 3) - (4)3 -
Uk & § faEa & E=—4xi +6y) g foan
TAT 21 1m T FT UF AT TH & H A o
H 3oU e a8 =9 99 T uaE
qAAq G -

AZ
R >y
ng"'
() 2eg (2)4eo0 (3)6ep 4) o=

UF Jgd a1 @rEdl gRErel aed ST SHe6h!
TETE & AR g7 | Yaled @dl g a
Sefr Bsar R &, @1 Geha fivm =

ZATT 9159 F TFH ATATE WHT F HET THE
aﬁwmaﬁrﬁwaﬁg‘

Hol\/_ Mo @
D 2R 47°R @ 27iR
3) 2107’;/_ (4) =78 ¥ FrE qET
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Q.6

Q.7

A metallic rod of length '/' is tied to a string of
length 2/ and made to rotate with angular speed
o on a horizontal table with one end of the string
fixed. If there is a vertical magnetic field 'B' in
the region, the e.m.f. induced across the ends of
the rod is :

JMW%:/{
|

|

4Bw/? 5Bw/?
1 2
(1) 5 () 5
2Bw/? 3Bo/?
3 4
(3) 5 (4) 5

There are two solenoids of same length and
inductance Lo but their diameters differ to the
extent that one can just fit into the other. They
are connected in three different ways in series :
(i) they are connected in series but separated by
large distance series but separated by large
distance, (ii) they are connected in series with
one inside the other and senses of the turns
coinciding and (iii) both are connected in series
with one inside the other with senses of the turns
opposite as depicted in figures 1, 2 and 3
respectively.
Y/

f M
E 3
7 2
The total inductance of the solenoids in each of
the cases 1, 2 and 3 respectively :

(1)0,4 Lo, 2 Lo (2) 4 Lo, 2 Lo, 0
(3)2 Lo, 0,4 Lo (4)2 Lo, 4 Lo, 0

Q.6

Q.7

THETE (' AT T T B g S 20 B TF
THT g7 g oY = F uF N A Raw T
T TH KO @ o F G AT Jmar g

IfT & § UF edige gEahT o B' g, a9
TS & Rl 97 ga f@EE ags a9 g -

e
| |

4Bw/? 5Bw/?
1 2
(1) 5 () 5
2Bw/? 3Bo/?
3 4
(3) 5 (4) 5

AT 919 G0 AW &Ts Ud Yahed Lo &7 &l
AT & g S oATH | hddl a7 e
g o ua afarforsT 3o ®§ diw e g1 ot 2
F AofieRs § e e at o St A 8, () F
quitwT | ST ST § 0T UF a1 g § Th
Y T AT AT &, (i) F AT & STIST SATAT €,
U AL & 72T BIAT @ 9T Il & B UH gf
fom ¥ 213 & (iii) T AvfiwH H LT I
U THL & Ava¥ AT § q9T a1 % ®e foudia
Rerdga e s wAen T H 1, 2 79 3
@ TR p

() AN )

¥ 1

}gz g 3
frTerTett 7 Fo Iahea = Fofaam 1, 2 a0
3T FHA B -

(1)0, 4 Lo, 2 Lo
(3)2 Lo, 0,4 Lo

(2) 4 Lo, 2 Lo, 0
(4) 2 Lo, 4 Lo, 0
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Q.8

Q.9

Q.10

In the following figure, the velocities are in
ground frame and the cylinder is performing
pure rolling on the plank, velocity of point 'A’
would be -

A
Ve
PAITFTFTFTTTTTTTTTTTI77 VP
(1) 2Vc (2) 2Vc + Vp
(3)2Vc—Vp (4)2(Vc—Vp)

A toy car moves up a ramp under the influence
of force F plotted against displacement. The
maximum height attained is given by (if m = 6

kg) -

100— &-»/
80— x=0  x=12m
60 —

H o
20
0 I I T I I I
2 4 6 8 10 12
—_
X
(1) Ymax = 20 m (2) Ymax = I5m
(3) Ymax = 10 m (4) Ymax = Sm

A transverse wave is travelling along a string
from left to right. The figure below represents
the shape of the string at a given instant. At this
instant, among the following, choose the wrong
statement.

yl\

|
[
A E FBiT/(H >
G

Q.8

Q.9

Q.10

o = &, a7 gx@a %9 § g qAT g9
1 TT E Aledl A Far g, &g A &
[ AT

A
Ve
C
7}777777777777777777|E) Ve
(1) 2Vc (2) 2Vc + Vp
(3)2Vc—Vp (4)2(Vc—Vp)

uF oo #¢ fBeamow ¥ fwg F a1 &
JATT F Aeaid Uk T 9T FIT HiT AL T
FAT Bl TEF FET UTH ATTFHAA FATe O
(@ m=6kgaN)

100— ---»
80— x=0  x=12m
60 —

H o
20
0 I I I I I I
2 4 6 8 10 12
—_
X
(1) Ymax = 20 m (2) Ymax = I5m
(3) Ymax = 10 m (4) Ymax = Sm

TF AT T arEl A7 ¥ Il A S
TR & AR [l gl A= AT @ =
LU LS b e O K 1 B | 1 M 2 - A B
FAT 8l 3@ a0 W FF § F Taq wAT A
SRR

yl\

i
vIxE
A EFM > X
G
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Q.11

Q.12

Q.13

(1) Points D, E, F have upwards positive
velocity

(2) Points A, B and H have downwards negative
velocity

(3) Point C and G have zero velocity

(4) Point A and E have minimum velocity

A cylinder of mass M, length L and radius R. If
its moment of inertia about an axis passing
through its centre and perpendicular to its axis is
minimum, the ratio L/R must be equal to -

()32 )23 ()23 @32

If at constant temperature, if density of oxygen
gas is increased by 10% then change in speed of
sound will be -

(1) increase by 10%
(3) increase by 5%

(2) decrease by 5%
(4) remains same

A thread is tied slightly loose to a wire frame as
shown in the figure. And the frame is dipped
into a soap solution and taken out. The frame is
completely covered with the film. When the
portion A is punctured with a pin, the thread :

(1) becomes convex towards A

(2) becomes concave towards A

(3) remains in the initial position

(4) either (1) or (2) depending on the size of A
w.r.t. B

Q.11

Q.12

Q.13

(1) 737 D, E, F3A¥ &l &Y gaTcH® o7 T&@d &

(2) /g A, B @ H = #i ¥ RITHE o
wET g

B3I CTaITG T a7 Td @

(4) fa7g A QT E =q7q9 a7 @d &

M =99, L dF&Ts 997 R 3sar &1 v 9o+
gl Il Z8% g § [OA ATAT AT THN e
& TFEA UH AT & T SScd A0 FAqH

g, @l L/R g -
3)2/3 (4)3/2

(132 ()23
e 9 aaE™ 9T, SteEeT #7T aEa 10%

T F@TAT S0, a7 eafq &t I 4 gfadd-

(1) 10% T F&IT (2) 5% TH FHMT
(3) 5% TH FET (4) THTT LT

UF W UF q€ & BE T qST-A7 erar arg
T Smar g, sar & o § fRmmr @ 8l
T F AT AT & AT H AT AT g aAqT
T e fo@T smar g1 v fhed | Ui
&% (covered) STAT gl AT A ® U U9 & 5=
& AT (punctuared) STTaT %, qT & -

(2) A#F TTF FFqA gr ATAT g

(3) uTteaw fRafa & g1 war g

(4) ST AT AT (1) SIAAT (2) FEIT ST B F AU
AT AR 9T [9T Far
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Q.14

Q.15

Q.16

Variation of v with u for a spherical mirror is as
shown in Figure. This curve is a hyperbola. A
straight slope
hyperbola at point 'A'. If focal length of mirror is

line of unit intersects the

20 cm, coordinates of point A are :

(1)20 cm, 10 cm
(3) 40 cm, 20 cm

(2) 40 cm, 40 cm
(4)20 cm, 10 cm

Effective focal length of the lens combination
shown in figure is 60 cm. The radii of curvature
of the curved surface are 12 cm each and the
refractive index of left and right lenses is 1.5.
Refractive index of the liquid is :

()1.33  (2)142  (3)1.53 (4)1.60

Four metal plates of area A are placed at
separation d from one another as shown in fig.
The extreme plates are interconnected by means
of a conducting wire and battery of V voltage is
connected between A and B. Then charge on 2"
conducting plate is —

2e0AV
d

(1) %V ) (3)% 8(;4 V (4) zero

Q.14

Q.15

Q.16

T M 97 & o u F a1 v &1 afgdaq
== ¥ TgfET T g T FF UE Afdueaad
2 THS T AT UF A9 @7 AAuadT
farg 'A' TT Fredr g1 A T AT wEE @O
20 cm BT, AT A5 A % F=eri g -

<—>

s

u—
(1)20 cm, 10 cm (2) 40 cm, 40 cm
(3) 40 cm, 20 cm (4)20 cm, 10 cm
= 7 weidha «F daee i T w1
60 cm | THIT qAg H TcAF i T Heard
12 cm € T9T 7T qIT 0F ol & ATqqATH

()1.33  (2)142  (3)1.53 (4)1.60

TAF A HFERA H AL T Wl B HEAan
TH-ZAL § d T 9T @IoT T gl Ja9 qT8e
FTSAT Tl I FTAH qIE FIT SIET AT & q9T
AT B ¥ HeT V dleas 1 a4l ST T g a9
2" AT e I AAT & —

d
— .
4 B
A 2e,AV 3 g,4
1) 22 v (2)22 3)2 202 v (4) o
()d () y ()2 y (4)
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Q.17

Q.18

Q.19

A horizontal tube of length ¢ closed at both ends Q.17

contains an ideal gas of molecular weight M.
The tube is rotated at a constant angular velocity
® about a vertical axis passing through an end.
Assuming the temperature to be uniform and
constant, find the pressure at free end if pressure

at fixed end is P,.

Mo/’
() Pre X

2Mo’l?
2)Pre X

Mo’
(4)P; e 2RT

3Mo’l?
(3)Pre RT

A liquid in a beaker has temperature 0(t) at time Q.18
t and Op is temperature of surroundings, then
according to Newton's law of cooling the correct

graph between log. (0 — 6¢) and t is -

(1 2)

—* log. (6 -6y)
—* log. (6-6y)

— t

3) 4)

—* log. (6 6y)
—* log. (6-6y)

— t :

Four similar particles of mass m are orbitingina Q.19
circle of radius r in the same angular direction
because of their gravitational attractive force.

Speed of a particle is given by

T A 9T g FEETE A U Afast Tt

AT WTT M T U el 93T T2 g1 Fohet U
O & oA ATl SeaTaT eT o AT AT Al
o i a7 o & qoF FET ST g T8

AT #T a9 THaa qar Faq g, a1 w=@aT

o w2 3 s Aifsre afe e R wwama p, @

Mo/’ 2Mo’l?
(H)Py e RT )Py e RT

3Mo’? Mo’
(3)Py e RT (4)P; e 2RT

U 39 UF S H g, 3990 t G99 9T a7 (1)

gl 0y Tt a1, =ed & ofiaew Raamar

loge(6—00) T THT t WeT Tgl UTH &-

s s
3 3
o) o)
(1 = ) <
T — t T — t
s s
3 3
o) o)
3) < (4) <
T — t T — t \

m FHETE % ¥ q9EY F97 TH Hwoh fEem
Hr BSAT F g9 # I TEI [EATHRI g
& T FAFE AT g 2l FOT T ATA &f ATl 8
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m

1/2
0 {G_m[l+2\/5]] @3 [Gm
T 4 r
\/_ 1/2
0 (RN @) {1(}—‘“{” 2]]
T 2 r 2

The coefficient of linear expansion of an

Q.20

inhomogeneous rod changes linearly from o to
o from one end to the other end of the rod. The
effective coefficient of linear expansion of the
rod is :

(D ou+oa 2) 5

(3) Y0 @) Yo —a,

Section-II : This section contains 5 questions (Q.21 to 25).

o, +a,

+4 marks will be given for each correct answer and —1
mark for each wrong answer. 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).
Q.1

A DC supply of 120V is connected to a large
resistance X. A voltmeter of resistance 10kQ
placed in series in circuit read 4 V. This is an
unusual use of voltmeter for measuring very high
resistance. The value of X (in kQ) is -

X 10 kQ

)

m

1/2
0 {G_m[l+2\/5]] @3 [Gm
T 4 r
\/_ 1/2
0 (R @) {1(}—‘“{” 2]]
r 2 r 2

FARIT B A W JGT OF S F TH
fra @ M T o & o TF T T H
gfafdd gar gl &S F T W TE T
T E -

(1) o + oz )

2
(3) Y0, @) Yo, —a;

gue-Il : 39 @S § 5 (Q.21 | 25) W 81 TAF "Gl
I & T +4 i ¥ S0 997 IAF T9d 39§
T 1 3i® e/ ST Tod® T F 39 6 o0 dgl
AT AT (AT &9 ¥, I T T U Fileh
FTST, IJTEIT 6.25, 7.00, —0.33, .30, 30.27, —127.30).
Q.21 120V HT TF DCHATS HT IF T X ¥ =T
T 81 10kQ T & TF FleeHed HI T
¥ 9o 7 § 9 9 ag 4 V UgdT g1 I8 T
ggd Ig vy "o & o Aweeder #
FHHTT ITART 1 XFT AMKQH) 8
X 10 kQ

Q.20

o, +a,

——
)
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Q.22 Find the total charge stored in 2uF and 3pF Q.22 f¥g s@ear ¥ 2uF 9 3puF gomfet ¥ T
capacitors respectively in steady state ......... in gf=a e uCH sTa it
uC

uF 2uF uF 2uF
Il Il I I
11 11 1 11
20 3Q 20 3Q
— AWM —L—AMM—
5V 5V
{1 L
1Q 40 1Q 40
—MMA——MWW— MW MWW—
I I I
i | | 11
3uF 4uF 3uF 4uF

Q.23 There are two concentric conducting shells. The Q.23 T Hhea g orfcas Frer fA=rha Fiforn EIR)
potential of outer shell is 10 V and that of inner F0eT T A9 10 V 8§ T A Fhier &1 fave
shell is 15 V. If the outer shell is ground, the 15 V 8| T(S FTE[ HTT AT TEFATha (HAT ST AT
potential (in V) of inner shell becomes/remains AT 9T 92 fawa (V #) 3T J1am § —

Q.24  An electric circuit is shown in the fig. The cells Q24 ux fam afRwy A= o # zafEr v 2
are of negligible internal resistance. In the T O eaied Yadrr kgl HEa
steady state charge on 1uF capacitor is ........ STATAT (steady state) H |uF &erfar v smer
uC

N e nCe
—_— 4v
'—
8Q
30 8Q
I 8V 3QI6Q
— -
—
3V 1uF —
3V 1uF

Q.25 A piece of ice of mass 50 kg is pushed with a Q.25 50 kg 7=qHH F T F TF ?@ 5 m/sF AT
velocity of 5 m/s along a horizontal surface. As H Afast g & oqied 4@ g Smar gl
a result of friction between the piece and the THS TIT 9dg & HeT HUU 6 IUHETEY,
surface, the piece stops after travelling 25 m; the IHST 25 m FqARE ®F @I @, 3T THA H
ice melted in this process is ............ gram foerett g2 ah & AT L gram g -

Space for rough work
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CHEMISTRY

Section-I : Questions 26 to 45 are multiple choice
questions. Each question has four choices (1), (2), (3) and
(4), out of which ONLY ONE is correct. Mark your
response in OMR sheet against the question number of
that question. +4 marks will be given for each correct
answer and —1 mark for each wrong answer.

Q.26

A moisten salt is rubbed with oxalic acid
between the fingers and smells like vinegar. It
indicates the presence of -

(1) Sulphur (2) Nitrates
(3) Nitrite (4) Acetate
Q.27  Arrange the following compounds in decreasing
order of stereogenic centres
H fH3
NN CH CHOH
ﬁBfKA X=X
I 11
H;
CH; CHOHCHCI
n> =<y
111
() Hi>1=1I
QUm>1>1I
3) I>1I>111
@GHU>1>1
Q.28 Which of the following is correct order for
stability ?
(A) (CeHs)sC®
(B) (CF3):C®
(C) (CH3):C®
(D) (CCl3) 5C®
(1) BKD<C<A (2)A<B<C<D
(3)B<C<D<A (4) B<D<A<C

Gue-l : T 26 | 45 TF Fghaswedl T g1 TAF T &
T BT (1), (2), 3) TT (4) 8, °F & e 1= R
gl 81 OMR ¢fie & w1 ¥ w7 TeaT F quef 971 39
siforg oy wgt SOX & forw +4 s o S
T IIF TAd 3T & [0 1 37 TE@T ST

Q.26 TUF THI T AW H SR[AT ® HeT H
AT % o |7 WEST 1A g af {6 S
ey AT g1 A T Fr sufRata v Fertar § -
(1) qoHE (2) AT=EEH
(3) TEgT=S (4) THieE

Q.27 Twferfea HiffeRt =1 Bfaw F==i & @ed &9
¥ g w20

H H;
VaYaY CH CHOH
H$O=C><CH3
Br
I 11
H;
CH; CHOHCHCI
12 =<y
11
(HII>1=1
Q) Um>1>1
3) I>1I>111
@GHUI>1>1

Q.28 TT & forw A% & & #=ar w9 98l ¢
(A) (CeHs):C®
(B) (CF3);C®
(C) (CH3):C®
(D) (CCly) 3C®
()B<D<C<A (2)A<B<C<D
(3)B<C<D<A (4 B<D<A<C

Space for rough work
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Q.29

Q.30

Q.31

Q.32

An alkyl bromide 'F' forms Grignard's reagent (.29
with Mg when treated with water, it forms n
hexane, when treated with Na it forms 4, 5
diethyloctane, 'F' is -

(1) 1-Bromohexane

(2) 2-Bromohexane

(3) 3 —Bromohexane

(4) Neopentane

Which of the following is correct statements? Q.30
(1) Hybridization of S in H,SOj is sp?

(2) HsS is polar while SO3 is non-polar

(3) NHj3 has smaller bond angle than NF;

(4) All statements are correct

Consider the following about SN1 mechanism ?
() Usually

reaction with this mechanism

Q.31

carbocation forming substrates

(II) Non- polar solvents favour this mechanism

(IIT) Electron donating substitutes increase the
rate of the reaction proceeding with this
mechanism
Of these statements

(1) I, II and III are correct

(2) Only L is correct

(3) I and IIT are correct

(4) I and III are correct

Which of the following compounds does not give (.32

Cannizzaro reaction -

(1) H—E—H (2) @‘ |0C|_H
CH,
(3) CHa—ﬁ—H 4) CH3+AﬁH
0 CH; O

U Ufead AMTEe 'F 8T & qrr T w0
WIITE ATHEFH T IATAT &, ST SHehT STt & TohT hrer
g, A1 g n-gaha a9TdT g| STa 28eht |ieaw
T 8, AT 4, 5-TTLUIAS Al AT S 'F' & -

(1) 1S

(2) 2- FHIEFA

(3) 3 — FHIEFA

(4) RO

9 # F9T AT qF 8 2

(1) HoSO3 § S T | sp’ 8

(2) HoS gt & St SO; stefdia

(3) NH;3 T T 107 NF; Y 3/9em 9 g
(4) T FIT TET §

SN1 frarfafar & wfo e Fomt ww e

Frfer 2

(I) ATHTIAAT FELATEA T a7l 9a1d I8
rarfata zata gl

(1) dgatT @amEs =9 Gharate #i1 T

FT g
(1) == Frarfafe gr == arer stafrar &

AT AT TAFS(A ITAT TIAEATT T2 &
T FAAT A A
(1) I, I1 T 11 |&r
(2) A [ Tat
(3) IITAT I Fat
(4) 1T 11 |&T
9 & § *war A SwEsmr atatwar T8t
T e -
(1) H—E—H (2) @‘ |0C|—H

"
(3) CHa—ﬁ—H 4) CHy?AﬁLH
0 CH; O

Space for rough work
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Q.33

Q.34

Q.35

Q.36

What is the product of the following reaction

Q.33
M - o0s0m

CH; CH; CH;
H——OH H—r—OH OH—1—H
H—1—OH OH——H H—+—OH

CH; CH; CH;

@ 1) (1I)
(1) only (I)
(2) only (II)
(3) only (IIT)

(4) 1:1 mixture of (II) and (III)

The most effective pair of reagents for the Q.34
preparation of tert-butyl ethyl ether is

(1) Potassium tert- butoxide and ethyl bromide

(2) Potassium tert-butoxide and ethanol

(3) Sodium ethoxide and tert - butyl bromide

(4) tert- Butyl alcohol and ethyl bromide

Intermediate formed during reaction of R_ﬁ_NH2 Q.35

0O
with Br, and KOH are -
(1) RCONHBr and RNCO
(2) RNHCOBr and RNCO
(3) RNHBr and RCONHBr
(4) RCONBr;

OH
Q — L€ 5 (X) Major product is - Q.36
CHj3 OH
OH 0 o OH
(I)Q (2>¢ (3)@ (4)©
0 OH
(@]

o sfsrferaT &1 Ioame 7 872

CH
’ Do /CH3 0s0,/OH
HS SNy —

CH, CH, CH,
H——OH H—+—OH OH—+—H
H——OH  OH——H H——OH

CH3 CH3 CH3

D (1) aty)

(1) < (I)
(2) Fae (1)
(3) Fae (1)

(4) (I1) AT (1) % 1 : 1 7 Fospor

JATaF -G THAA 9T & [T g He H
H FHIAET ATTFHE STLH §

(1) Treform Jdae- SqEiFTES TAT U JH1Ee
(2) T qA - SeiFTES TAT TIAATA

(3) =TT TATFATEE TAT o 19%- 4 ATHTZE

(4) TATTF- AfeT ez AT UfIS AT

R—ﬁ—NHZ & Br, @1 KOH F &1 S(fofhar =+

0
T a9 TeAadl § -
(1) RCONHBr T RNCO
(2) RNHCOBr T RNCO

(3) RNHBr §9T RCONHBr
(4) RCONBr,

OH

— (X) T IR T -

CH; "OH

OH 0 o OH
(UQ (2>¢ (3)@ (4)@
0 OH

(@]

Space for rough work
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Q.37

Q.38

Q.39

Q.40

The complex [Pt(NH3)4][Pt Cls] and [Pt (NH3)s Cly]
[Pt Cl4] are

Q.37

(1) linkage isomers
(2) optical isomers
(3) co-ordination isomers

(4) ionisation isomers

Which statement is incorrect - Q.38
(1) In exothermic reaction, enthalpy of products
is less than that of reactants.
(2) AHfusion = AHgublimation— AH vapourization
(3) A reaction having AH < 0 and AS > 0 is

spontaneous at all temperature
. 1
(4) For the reaction, Cg) + 5 Oz — COyy ;

AH< AE

H;
Mg-Hg/H,0

HY, 5 Identify
> > enti
Reduction A B

Q.39

2CH; —ﬁ

B in the above sequence -
H; CH;, ?H3
(1) CH; - C —C—CH; (2) CH; - C -C—CHj,
=t I T

|_
OH OH O OH

T
(3) CH; - h? —f—CH3 (4) None of these

O CH;

Calcium acetate on strong heating produces - Q.40
(1) diethyl ketone

(3) acetaldehyde

(2) dimethyl ketone
(4) formaldehyde

T AT [Pt(NH;)a][Pt Clg] TT [Pt (NH3)s Cl]
[PtCl] 2

(1) s FHTETET

(2) TRTIT FHTIAAT

(3) THET qUTaTET

O EREEREICEE

% & #1997 FIT q9A B -

(1) Foaredt sfafrar § Ioamar it gueh
T ¥ F7 gt g0

(2) AHwer = AHzsmm — AH arofraor

(3) T AfAfFAT s fw AH< 02T AH > 0
gl a8 T aTIwRd 9¥ T=@q; gl g

1
4) Cy + 3 Oz = COxyp gfafrar & oo
AH < AE BT gl

H;
Mg-HgH,0 H® B SULRE

Reduction

2CH; —ﬁ

FtaferaT w7 | B T 98919 Hiforu-
H3 H3 ?H3

(1) CH; - C — € CH, (2) CH, - C —CCH,
1 i
OH OH O OH

H;
(3) CH, —h:—?::—cm (4) T8 q FE 7T

O CH;

ooy THEE FT deil § TH FXd 9 I9d7 &-

(1) =T=ule fem (2) Treatde figm
(3) THIIfeEgT=E (4) wiHfoEgEE

Space for rough work
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Q41

Q.42

Q.43

Q.44

The hydrolysis constant of Ky for the reaction

H2P04_ + H,O — H3PO4+ OH is 1.4x 10_12.
The ionization constant for

H3;PO4 + H,O —» HoPO4 + H3;0 is

(1)7.14 x 1073 (2) 1.4 x 10712

(3) 7.14 x 10712 4)1.4x107

Q.41

A physician wishes to prepare a buffer solution Q.42
at pH = 3.58 that efficiently resists a change in

pH yet contains only small conc. of buffering

agents. Which one of the following weak acid

together with its sodium salt would be best to use -

(1) m-chloro benzoic acid (pka = 3.98)

(2) p-chloro cinnamic acid (pka = 4.41)

(3) 2,5-dihydroxy benzoic acid (pka =2.97)

(4) Acetoacetic acid (pka = 3.56)

The electronegativity of the following elements Q.43
increases in the order
()F>Cl>0>S

(3)F>0>Cl>S

(2)S>Cl>0>F
(4)CI>F>0>S

Cl

CO,

Q.44

+ Mg LHEE, 320 iy (7

1mole

Br
Product [Z] is
Cl COOH

(1 2) @

COOH COOH
COOH COOH

3) “4) @
Br

afwfFaT HoPO4 + HoO — H3PO4 + OH™

* oo st &1 e s 1.4 x 10728 ar
= srfatwar & oo s a8 -

H3;PO4 + H,O —» H.PO4 + H;0F

(1)7.14 x 1073 (2) 1.4 x 1072

(3)7.14 x 10712 (4) 1.4 x 107

uF Hfea® 3.58 pH &1 9% f@e=d aqmT
STEAT € S pH # qfead &7 garet &y 2
TF TAT AT IR FLH Hl qeq qAT @ ar
T FA & U B § F ®|6r g@a o a0
TEHT HITSAT AT FATTeF ITTRT GRIT-

(1) m-FAT dSTT2a T+ (pka = 3.98)

(2) p- FALT BT oA (pka = 4.41)

(3) 2,5- =T EEEIFET aSiIZh sFi(pka =2.97)

(4) TREEUEfeTR % (pka = 3.56)

fAaforfea aat ft Heaseoar & agv &1 %9

(HF>Cl>0>S 2)S>Cl1>0O>F
B3)F>0>CI>S 4)Cl>F>0>S
Cl
®
+ Mg THF [X] CO, [Y] H | Z]
1mole
Br
ERINVAES
Cl COOH
(1) (2)
COOH COOH
COOH COOH
(3) (4)
Br

Space for rough work
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NH,
Ac0_ Br H,0
Q.45 == (&) ———(B) > (C)
CH;
The find product 'C' in the above reaction is -
NHCOCH;

COCH;

oo
oalich

NH,

Q.45 s (A) — - (B)—(O)
CH;
S At § s gea i d -
NHCOCH;

@ @COCH}
OCHj NH,
Br
4) @
CH;

Section-II : This section contains 5 questions (Q.46 to 50).
+4 marks will be given for each correct answer and —1
mark for each wrong answer. For each question, enter
the correct numerical value (in decimal notation,

truncated/rounded-off to the second decimal place; e.g.

-0 : 3 GUE H 5 (Q.46 | 50) W gl TAT del
IAT F U +4 3 Ry A 997 I3 Taq 39 6
T 1 3% =2 SR I3F 997 % 39¥ & o0 del
AT AT (FUHA & |, I T T qUITThd Fieh

6.25, 7.00,-0.33, —.30, 30.27, —127.30). TSI, IETE 6.25, 7.00, —0.33, -.30, 30.27, —127.30).

Q.46  One mole of an element X has 0.44 times the Q.46 dca X FT UF HIA, acd Y & TH {IA & WX
mass of the one mole of element Y One average FT 0.44 AT 31 T T UF A GwH] C2F
atom of the elerrlljnt X hzjls 2.96‘t1me.s the mass T TEET] 3 W AT 2.96 AT 21 Y H G
of one atom of C'“. What is atomic weight of Y - AT AT B -

Q.47  Phenol associates in benzene to a certain extent to Q.47 AT s & UH FiEad @1 T OG

form a dimer. A solution containing 20 x 10° kg of
phenol in 1.0 kg of benzene has its freezing point
depressed by 0.69 K. Calculate the fraction of
phenol that has dimerised. (K¢ for benzene
=5.12 K kg mol™")

g fgets® a=mar 21 20 x10° kg AT I
1.0 kg SS9 % o w1 Rums fag &
FaAT 0.69 K g1 faier & ferfiga g ar
9T (fraction) #T IOAT It

(@S * o Ke=5.12 K kg mol ™)

Space for rough work
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Q.48

Q.49

Q.50

The cell Pt | Hx(g, 0.1 bar) | H'(aq), pH = X || CI”
(ag, IM) | Hg:Clz | Hg | Pt, has e.m.f. of 0.5755
V at 25°C. The SOP of calomel electrode is
—0.28V, then pH of solution will be -

How many grams of NaOH will be needed to
prepare 250 mL of 0.1 M solution-

Calculate the enthalpy change (in cal) when
50 mL of 0.01 M Ca(OH); reacts with 25 mL of
0.01 M HCI. Given that AH® neutralisation of a

strong acid and a strong base is 14 kcal mol™'.

Q.48

Q.49

Q.50

T Pt | Ha(g, 0.1 FT%) | H'(aq), pH = X || CI (aq,
1M) | Hg:Cl, | Hg | Pt FT 25°C 9% e.m.f. 0.5755
V g FATHS ToAFElE FT SOP FH: —0.28V Br
a0 FAeaT FT pH R -

0.1 M === % 250 mL S99 & o7 NaOH &
hae I srEeTE i

AT 8 o o T Wad AT AT AH samffien
14 kcal mol™! gl T=edT afiad (AT ®) T
T FT ST 0.01 M Ca(OH), % 50 mL 0.01
M HCI % 25 mL & |7 a1 #%d 8l

Space for rough work
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MATHEMATICS

Section-I : Questions 51 to 70 are multiple choice

questions. Each question has four choices (1), (2), (3) and
(4), out of which ONLY ONE is correct. Mark your
response in OMR sheet against the question number of

that question. +4 marks will be given for each correct

answer and —1 mark for each wrong answer.

gus-1

: T 51 " 70 OF dgaded! T gl AT T &

T fFweT (1), (2), (3) T9T (4) 2, SFH & Faw w= Fwe
gl 81 OMR ¢fie & w1 ¥ w7 TeaT F quef 9T 39
siforg oy wgt SOX & forw +4 s oy S
T IIF TAd 3T & [0 1 37 FE@T ST

Q.51

Q.52

Q.53

Q.54

The unit vectors a,b,¢ such that a+b+¢=0.

Which one of the following is correct -
(Daxb=bxc=¢xa=0

(4 ax b="bx ¢=
perpendicular

¢ x @ are mutually

The range of f(x)=sec [%cos2 xj , —00< X < 00 is-

(M1, V2]

(2) [1, )

3) [-V2,-1]U[l, ¥2]
(4) (=o0, =1] U [1, )

If €2 = ¥ +a-l pag exactly one solution then
the values of a are
(1)1,-2

31,2

2-1,2
(4) None of these

Let g is the inverse function of f & f'(x) =
10

(1j ) If g(2) = a then g'(2) is equal to-
5 1+a’

(M) @ =5
al 1+a'

3 4

( )1+a2 @ a’

Q.51

Q.52

Q.53

Q.54

THIS A3 a,b,c TR g h a+b+c= 0 a9

e & & e w8l 2-

(1) ax b=bx ¢=c¢xa=0
(2)axb=bx ¢=cxa#0
(B)bxa=bxc=axc#0

(M1, V2

(2) [1, )

3) [-V2,-1]U[l, V2]
(4) (=o0, =1] U [1, )

af 62 = o B 7 9 0

(H1,=2 2)-1,2
3) L2 (4) TTH & HTE TRl

AT g ; £ & IAAH FA9 g UF £/(x) =

10

= A g(2) = a T g(2) AXTET E-
(1+x7)
2
M) S @ -
10 10

Space for rough work
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Q55 Ifx.dy-y. dx+x.cos/nx.dx=0,y(l)=1 Q.55 FAaxdy—y dc+xcos/mnx.dx=0y()=1da
theny (e) = y(e)=
(1) e(1 —cos 1) (1) e(1 —cos 1)
(2) (1 —sinl) (2) e(1 —sinl)
(3) e(1 +cos 1) (3) e(1+cos 1)
(4) e(1 +sin 1) (4) e(1 +sin 1)
Q.56 A function fsuch that f'(a)= f'(a)=...= £%(a)= 0 Q.56 TFTeAfTaYFRE f'(a)="F"(a)=..=@)=0
and f has a local maximum value b at x = a, if vE £ X=&WFW€%§WhT@ﬁT§, afx
f(x) is
(1) (x —a)>? f(x) 8-
() b1 (x + I-a)™™ (1) (x—ay"?
) b (x ay? (b1 (x+ 1™
2 (3) b—(x—a)™”
(@) (- b B G b
Q.57 LetR be arelation definedby R={(a,b): a>b} Q.57 wWMTHAAR; R={(a,b): a>b } T TATNT
Where a and b are real numbers then R is g, STgl a TIT b ATEA (% HEATU g a9 R R
(1) reflexive, symmetric and transitive (1) Taqe, THHT TAqT ThTHH
(2) reflexive, transitive but not symmetric (2) T, HARTHF I THIUT 7T
(3) symmetric, transitive but not reflexive (3) FETQ, HHRTEH T Faqed 8T
(4) None of these (4) =TTH T L TR
Q.58 Ifoneroot of equationix®*—2 (1 +i)x+2—i=0 Q.58 IR FHEFTix>-2(1+i)x+2-i=0F TH
is 3 — i then other root is qA 3 —i T al gaT G gT
(1)3+i 2)3-1 (H3+i 2)3-i
(3)-1+i @-1-i (3)-1+i @—1-i
Q.59  The ratio of sum of first n terms of two AP's are Q.59 T &. &. & TIH n T&T & TNT & ATATA
as 3n+ 5 : 5n— 9 then their 4™ terms are in ratio 3n+5:5n-9 %aa'mﬁq?raﬁragmgﬁm
(1:2 (1)1:2
@2:1 2)2:1
31:1 (3)1:1
(4) none of these (4) =z 75 T
Space for rough work
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Q.60

A class is composed of two brothers and six
other boys. In how many ways can all the boys
be seated at a round table so that the two brothers
are not seated besides each other ?

(1) 720 (2) 1440

(3) 3600 (4) 4320

Q.61 If f(x) = x> + 4x> + Ax + 1 is a monotonically
decreasing function of x in the largest possible
interval (-2, — 2/3) then -

(Hr=4

Q)r=2

B)r=-1

(4) A has no real value

Q.62

The number of terms with integral coefficients in
the expansion of (73 + 52 x)%%_is

(1) 100 (2) 50

(3) 101 (4) None of these

L, 3 )\(3+4i)_
1-2i 1+i)\2-4i

1.9 19
1) —+—i 2) ———i
(D 5t (2 575

Q.63

1 9 1 9
3) — i 4) —+2i
()4 2 ()4 2

Q.64 In AABC,ifa=3,b =35, ¢ =4, then value of

. B B .
sin — +Ccos — 1S -
2 2

(1) V2 ) *52“
3) @ @1

Q.60

Q.61

Q.62

Q.63

Q.64

UF FAT § &7 ATe qAT T T°T A= gl fohae
TEH T Tft T UF A B F AR AL IS
TFd g amfF I 9IS TF gAY F AEITE A
I35 ?

(1) 720
(3) 3600

(2) 1440
(4) 4320

IR fix) = X + 4x> + Ax + 1 F@AMTF G947
AT (-2, — 2/3) T x FT UHCT FHHATT FHeAd

%763'
(HrA=4
Q)A=2
B)a=-1
(4) A FTE aTEdfa® AT Al TEar
(7" + 52 )00 SHTT H qUITH IUITRT AT T
& e g
(1) 100 (2) 50
(3) 101 (4) TTH T *E TEf
[ 1 3 j[3+4ij
+ =

1-2i 1+i)\2-4i

1 9. 1 9,
(1)5+51 (2)5—51

1 9. 1 9,
(3) L (4) YRL

AABCH, Ifxa=3,b=5,c=4%,

?l'efsin% +cos§7ﬂm—r{§-

(1) V2 @) ﬁ;l
3) % @1
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Q.65

Q.66

Q.67

Q.68

If (a — 2) x*> + ay® = 4 represents a rectangular

hyperbola then a equals
(1o (2) 2
31 4 3

In a certain population 10% of the people are
rich, 5% are famous and 3%are rich and famous.
The probability that a person picked at random
from the population is either famous or rich but
not both, is equal to
(1) 0.07

(3) 0.09

(2) 0.08
(4)0.12

A function f(x) satisfies

f(x)=sinx + _[f'(t)(2sint —sin® t)dt then f(x) is
0

(1) — 2) =%
1-sinx 1-sinx
(3)1 COS X 4) tan.x
CcOS X 1-sinx

3) e-1
e

NS

(4) None of these

Q.65

Q.66

Q.67

Q.68

T (a — 2) x* + ay’ = 4 TF AFAT ATqILTAT

T FAeT 3T g a9 a a&T g
(10 () 2
31 “) 3

uF Ao SaeeEar 7 10% @ o=, 5% e

TAT 3% &1 TAT TG M1 8, JAaear § 7
AT AT ARE AT T I¥E AT gt &1 9 F=0

T 2, e aTRwar Rl

(1) 0.07 (2) 0.08
(3) 0.09 (4)0.12
T el f(x);

f(x) = sin x + jf'(t)(Zsint—sinz t)ydt = "I
0

FIAT @, a9 f(x) TAIT:

(1 —= (2) S
1-sinx 1-sinx

3) 1-cosx 4) tan.x
CcOS X 1-sinx

3) e-1
e

Je
(4) TTH ¥ FTE TEH

Space for rough work
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Q.69 Ifsin'x +sin'y+sin! z=n, then

Xyt 7+ YR = KOO + YRR + 220,
then the value of k is -
(Ho

(3)-1

(2)2
(4)-2

) 2 1 3 4
Q.70  If three matrices A = ,B= and
4 1 2 3

[, 7

Then t(A) + t [%) + t {A(BTC)z] +

[@] e

(1)6
(3)4

2)2
(4)3

Q.69 =T sin'x +sinly+sin!z=ng, a@r
x4yt 2+ Axly2 = KOOy + YA+ 70, e
K T |19 &-
(1)0 2)2
(3)-1 4 -2
21 3 4
Q.70 m%eﬁ—rraﬂagA=L J,B={2 3} LRI

€ {—32 _34} il

T WA) + ot {%} T {A(BC)z] .

[@] e

(1)6
(3) 4

(2)2
4)3

Section-II : This section contains 5 questions (Q.71 to 75).
+4 marks will be given for each correct answer and —1
mark for each wrong answer. 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).

gue-ll : 3 @ | 5 (Q.71 ¥ 75) W gl TAF gt
I & 0 +4 % o7 AR 99T TAE T S|
T 1 s Jer™T ST T30F 999 & SA¥ & (o0 agi
AT AT (IAFAT & |, I TN T QOIRd Fh
AT, IAMET 6.25, 7.00, —0.33, —.30, 30.27, —127.30).

X

j|t—1 |dt
Q.71  lim <

- is equal to ......
x—1+0 sin(x —1)

Q.72

The mean age of combined group of men and
women is 30 years. If the means of the age of men
and women are respectively 32 and 27. Then the

percentage of women in, the group is ......

X

j|t—1|dt
. 1
Q.71 X1_1>I11’J1rO m W% ......
AT TAT XAl & HI<h T8 Dl ATEA g 30
U | AT STETHAT TAT AT T ATET g FAM:
32 AT 27 B, T T # dl FT AT Z ...

Q.72
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Q.73

Q.74

Q.75

x2 —49

x—7

The value of lim{

2—-4x-3 . 1

————— | is —— , then
Q

find the value of Q ?

If f(x) = x — 2sinx, 0 < x <27 is increasing in the

interval [am, brt], then a + b is equal to

3
The wvalue of J.(|x—2|+[x])dx , where [x]

-1
denotes the greatest integer less than or equal to

x, 1S -

Q.73

Q.74

Q.75

1im{2_2— ”‘_3] FHM -4 2 @ Q & WA
X~ —49 Q

x—7

TT H 2

T f(x) = x — 2sinx, 0 < x < 270 F=qTA [an, br]
¥ 49 g, dra + b aw«aT gRm

3
J'(|x—2|+[x])dx FT A, Tt [x] HETH O

-1

T VRINT FAT g, AT x F I&T AT x F 7
%’@Tﬂl
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Time : 3 Hours Maximum Marks : 300

SYLLABUS
Hifaw s : Full Syllabus
A s 1 Full Syllabus
forg : Full Syllabus
IMPORTANT INSTRUCTIONS
A. 9 :

1. w1 yJd U & fay Ry v el o Aeuriyge ufey dur dRfud vl d§ SR-gRaeE w® U
= & e de SR fafed S |
2. IR & foIg, OMR 37elT | 1 S 38 & |
3. oRAlerdi gR1 Fdw Y o9 & qd uxa—u= gRaadT @1 Aia 31 T8 @l |
B. o®d ughi:
9 U0E H R Qvg § 9 UeR & U ©-
Gus- |
4. 9gfaPedl UPR & U 71 4 $adl T fAded T8 €| TP e SR & (Y +4 3P AU SR dU1 IS TeAd SR
% oI —1 37% =TT ST | U9 &l IR 9 &1 W Y 3@ T SRAT |

gus- ||

5. TUHTHB TR & U3 8 | TAh Fel SR & oI +4 37 U SN do1 Udd Toid SR b ol =1 3% TS/ S |
39 TS H UG U b IR b GG A TIFAG 3B H, TIHAAT B G WM d% YUITd (truncated/rounded-

off) AT, SETERVT: (6.25, 7.00, -0.33, -.30, 30.27, —127.30)
6. IR P WL JA WeB gwiaw J & fordd |
C. OMR @ gfdi :
7. OMR¥Ic & Al H JUAT M, JIHAID, 99, DA AT W B Da 43 T Ml Bl Iugdd U A Prefl b |
8. Tl P BTl PR B oIy Hadl HB UA IT Fel/drel U1 (STl U1 U1 F X)) BT TANT & |

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

A B C D 3

e O O O L

o

the wrong method for filling the bubble are : E
)

© ® @ O 3

0

<

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




CAREER POINT

Physics, Chemistry & Mathematics

JEE Main
PTS
SAMPLE PAPER

CAREER POINT

Hints & Solutions

PTS/26/MJ-8/PCM

PHYSICS
Ques. | 1 4 5 7 8 9 10 11 12 13 14 15
Ans. 2 1 1 3 4 4 4 2 2 4
Ques. | 16 17 18 19 20 21 22 23 24 25
Ans. 3 4 4 1 2 1290.00] 9.00 | 5.00 | 3.00 | 1.86
CHEMISTRY
Ques. [ 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Ans. 4 1 1 3 2 4 3 1 1 1 3 3 4 3 2
Ques. | 41 42 43 44 45 46 47 48 49 50
Ans. 1 4 3 1 4 179.92(73.30( 5.50 | 1.00 | 3.50
MATHEMATICS
Ques. | 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
Ans. 1 1 1 2 2 3 2 4 3 3 1 3 4 1 3
Ques. | 66 67 68 69 70 71 72 73 74 75
Ans. 3 2 2 2 1 0.00 |40.00156.00] 2.00 | 7.00
PHYSICS Normal force on the particle (N) = mg + qE,
Section-1 frictional force f= pu(mg + qEo) = dp
dt
1.[2]
or Y0 (g +E,)
X X X
(= mv,
X T Vo X ox u(mg +qE,)
X X X
- 2.[4] Heatlost=W — AU

initially U; = 36uJ
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/L T L 12pC
J_ A
41 Z23uF
N T | }J
1 | 1
3V 6V
Finally
¢=63uC jl'?fC
1612 =21uC
U, =256.5u] 9C3uF Ag1 =42uC
| | T | I
| |
3V 6V

charge flown through 6V =42uC

charge flown through 3V = 63uC

W =252+189=441 W

Heat dissipated = 441 — (U, — U1) =220.5 WJ

3.12]
dgE
e~
I°/) [ 1 ]
—
—w
we have
Edi=-%s
dt
E x 27tx = Bomx
E- BoX
2

Torque on element, dt = (dqE)x
l

T= —QBO Ixzdx
20 .
=1 QB2 =1Iu
6
1
o= L1 QB
2 m

4.[11 We have ¢:j[«j_d_§:ﬂ
o

here Qo =6-4=2
9in = 2 €

5.[1]

rB cosO
>»dB sinO

6.12]

7.14]

due to element magnetic field
dB = (dBsin 0)i + (dB cos 0)] &
o di _ p, idd

|dB = .
21 R 4n° R

_.:ﬂi /2 A A /2
[as 4n2R{J'O sin0do(?) + [ " cosbdd

Bo & 2 s
=L —(@+
i R(l J)
[0
[ 21 >ie l >|
I N
:=dx

| X
Consider a element of length dx of the rod at
a distance x from the fixed end of the string.
e.m.f. induced in the element is

de = B(mx)dx
Hence, e.m.f. induced across the ends of the
rod is

y 2 20
e= | Boxdx =Bo|Z_
20 2

20
_ 5Bw/?

=Bo[(3)’ - (2))’]
Hence, correct answer is (2)

When two solenoids of inductance L, are
connected in series at large distance and
current i is passed through them, the total flux
linkage O is the sum of the flux linkages
Loi and Lgi. i.e.,
Orotal = Loi+ Lot

Li=Lgi+LoiorL=2L,
When solenoids are connected in series with
one inside the other and senses of the turns
coinciding, then there will be a mutual
inductance L between them. In this case the
resultant induced emf in the coils is the sum
of the emfs e; and e; in the respective coils,
ie.,
e=¢ te

di di di di
=|-L,—+L,—|*|-L,—+L,—|-
( % dt Odt] ( O dt Odt]

where +ve sign is for positive coupling and
—ve sign for negative coupling.
But e=—-L 2

dt
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8.[3]

9.[3]

10.[4]

11.[4]

12.[4]

13.12]

14.[2]

4 i iy
dt dt dt dt
ie., L=Ly+Ly+2L,
=4 L, (for positive coupling)

When solenoids are connected in series with
one inside the other with senses of the turns
opposite, there is negative coupling.
So,L=Ly+Ly—2Ly=0.
V=V

em TOT

w=F.dx= L x100x 12 =mgh=60 h

[\

{m= 6kg}
h=10m

A, B & H moves downward & D, E & F
moves upward. C & G are instantaneously at
rest and A & E has maximum velocity

R2 12
12

For minimum I=M {— + =

(i = 0) M= (JIRzL) p = constant
dR

M = constant for O,
vy & R are also constant.
If T is given constant then v is also constant.

We know that when the portion A is
punctured with a pin, then the film on the
portion B is contracted to occupy minimum
surface area due to surface tension. Therefore,
thread becomes concave towards A.

tan45°=X =1

u
V=u

17.[4]

45
| I Y -1 1)_-1
=B |2 |=2
£ |3 12 12) 60
2
pL=1.6
I | A
o
C, 2 =
3
Cs
4 B
21 43
C G
A |23 B
I
G
| 1
||
A%
Ceq=C+£=£0r C, =3M
22 1 2.4
Charge on plate no. 2 is = 38dy
2 d
P (A dx)= 9™ T
M
dm:wdx
RT
dx
— X —
e / >

As this element is going in a circle of radius
XAdP = (dm) w2 x

DA(dP):w ®? x dx
RT

N J~Pz d_P _ J’f M.o’xdx
PR P o RT

Mao? (2
=P, =P ¢ kT
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18.[4]
log. (6 —6o) | | 1
A
22.[9.00] 2Q 30
> MWW—L—AWWH>—
1 Avl A
5V
t : |
o _ .o 1A 40 AlA
We have n b(0 - 6p) )/\/\IAQM.)__/W\/\,\.)_
fgiss = foa i
(60— 9 D 3uF  4uF
ln (0—06p) —InB; =—bt Charge on 2uf=3 x 2 =6uC
In (6 — 6g) —bt=1n 6, Charge on 3uf=3 x 1 =3uC
19.41] total charge 6pC + 3uC =9uC
Gm? 23.[5.00] We have, potential difference between inner
4R? shell and outer shell is -
, Vin—Vour=15-10
2
sz 45° 45° sz Vin - Vout =5
2R 2R if outer shell is grounded then v, = 0 hence
Vin=5V
2
my 24.[3.00] In the given circuit, By applying KVL,
R current through 3Q resistors is found to be
mV? _ Gm? N 2Gm’ cosd5° zero. hence
R 4R* 2R’ 80 4V
'_
20.[2] ou > 8V 16Q
I |
/
. . . 30
Coefficient of linean expansion of rod
gy s O2-a) XS]
T e TP m
Va-3-Vg=0
change in length of rod Vi V- gV
—l= j(al jdxAT or V=3V
qo=CV=3x1=3uC
0 —=[21F% AT 1,
2 25.11.86] 5 mv- =m'Ly
0= 0)=1{ 0eq AT
( ) Oleq l y 50 52 o
Olgg= 1+ %2 2 80x42
2 m'=1.86 gm
Section-11
120 CHEMISTRY
21.[290.00)i= ———
X +10kQ Section-1
Reading of voltmeter = — 129 x 10 x 10° 26.]4] 2CH;COONa+H,C,0;—>
X +10402 Na,C,04+ 2CH;COOH
1200 x10° _ 4 = X=290kO. formation of acetic acid gives smell of
X +10kQ vinegar.
4
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27.[1] No of stereogenic centres in I, II and III are
two, two and three. respectively. Hence the
correct sequence is II1 > 1=1I

28.[1]

29.[3] Since the Grignard's reagent gives n-hexane
with water therefore, alkyl group is a hexyl
group therefore, 'F' is a bromohexane. It may
be 1-bromohexane or 2-bromohexane. or 3-
bromohexane. Since 'F' forms 4, 5 - diethyl
octane with Na, it must be 3-bromohexane
which undergoes wurtz reaction.
CH3CH2CH2C|H—CH2 —cH, N2,

Br
3-Bromohexane

CH;-CH,—CH, — (llH - (lfH—CHz—CHz—CH3
C,H;s C,Hs
30.12]

31.[4] Carbocation is formed during Sy e donar
group increases the stability of carbocation .

38.[4] (1) AH:Hpmducts — Hreactants
Exothermic; AH = — ve; Hyroducts < Hicactant
(2) Sublimation = fusion + vapourization
(3) AG=AH-TAS
If AH <0, AS > 0; AG = Always — Ve

(Spontaneous)
(4) An=+ve, AH > AE
39.]3]
H; CH; H; CH;
Cly— {7+ (--CHy Mg HeH0 | oy, ¢ ¢ cH,
| Reaction
O CH; OH OH
Pinacol
§
g
80
°
H;
CH3*$7 —CH;
!
O H;
Pinacolone

32.[3
Bl 40.[2] (CH;-COO0),Ca—> CH;~C~CH;
33.[1] I
H H .
CH, N _CHs G osomm ﬁ f : Dimethyl Ketone
H ~ H Syn reagent | | H
cis-Alkene OH OH 41.[1] ky= kw
(meso-compound) Ka . po,
34.[1] .. .
H, H, 42.[4] A Buffer solution is more effective in pH
f +1.
C,H;sBr + CH; CH3—?—8 I%)—>CH3 —?—O—CZHS range o pka£1
CH; CH; 43.13] Electronegativity increases along a period and
(0] decreases down a group.
35.[1] R—H—NHZ Br, / NaOH
1° Amide 44.[1] Bris better LG.
Cl Cl Cl
O 60— 0+ &
I OH o —C=
R-C—-NHBr H—> R—C—Ngr ©+ Mg m; @ M, @
—112
O=C=N-R Br MgBr ﬁ —OMgBr
iso-cyanate O
KOH | hydrolysis o
RNH, + K,CO; HzolH
1°Amine Cl
36.[3] 3° alcohol do not undergo oxidation
37.13] The compound given are co-ordination
isomers. COOH
JEE Main 5



45.14]
0
NH, NH - C-CH;
ACZO Brz
e
Acetylation
CH; CH;
|
NH, NH -C-CH,
Br H,O Br
—
—CH;COOH
CH, CH,
Section-I11

46.[79.92] M, = 0.444 My
N % 2.96 x 12 =0.444 x N x M,

M= 2960x12_ ¢ o
0.444
=79.92
47.[73.30] AT=Kex m
20/M

0.69 =5.12 x

M = 148 (observed molar mass) Normal mol.
mass of phenol = 94

Normalmol. mass

Observed mol. mass
94

148.4
1-1
1-1/n

= 120633 _733=733%
1-1/2

48.[5.50] For normal calomel electrode Eg, = Ep

+12
<. Eeen = (0.28 — 0) — _0-02591 log L1

H2
0.5755 = 0.28 + 0.0591 pH+22%100(0.1)
pH=5.5
49.[1.00]
wt

WL % 1 % 1000 = 250 x 0.1
40

wt. = 250x40x0.1 _

1 gm
1000 £

50.[3.50] Number of moles of HCI

_ MV _ 0.01x25_
1000 1000

HCl—>H +CI’

ny.=25% 10°

25x107°

Number of moles of Ca(OH),= MV _0.0Ix50

1000 1000
=50%107

_ -5 _ —3
ngy =2%50x10°=10

In the process of neutralisation 25 x 107
mole H™ will be completely neutralised
<. AH =14 x 25 x 10~ keal = 3.5 cal

MATHEMATICS

Section-1

51.[1] a+b+te=0 ..(d)
By (i) = ax (a+b+¢) =0
= aXb=¢X3a ... (ii)

52.[1]

53.[1]

54.12]

Again, by (i)

= bx(at b+te)=0

= bXa=—bx¢

= b Xc=axb ... (iii)
By (ii) & (iii)

= aXb=bXc=c¢ Xa

f(x) = sec [%cos2 xj

We know that, 0 < cos’ x <1 at cos x = 0,
f(x)=1andat cos x =1, f(x) = /2
L1<fx) <2 = fx) e[l, V2]

Taking log both the sides,

we get [x| +2=a’+a— x|
2

= |x| = a“+a-2

For exactly one solution a’+a-2=0

=a=1,-2

flgx)] =x
=" [gX)]. [g®]=1=1"(a). g(2)=1
[Putting x = 2]

10 2
Given f'(a) = &= g'(2)= 1*2
1+a? al’

Aliter:
glfx)] =x
gx)]. f'(x)=1
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now g(2) =a = fa) =2 60.[3] (6—1)! xP,=51x6x5

.. gand f are inverse of each other = 120 > 30 = 3600.

now flx) =2 = g(2)=x=a 61.[1] Here, f'(x)<0 = 3x>+8x+A <0
f

VXe [2, gj
C=D 3
[\ So f'(x) must have roots —2 & — 2/3 so A = 4

g

g!(z) f!(a) =1 62.[3] Tr+1 _ 600 r(71/3)600—r (51/2 )r
600—r r
g@)= L -1+ _ane, oS 5
f'(a) al() r+1 ( . .

So, r=0,6,12, ....., 600
Total no. of terms (integral terms)

s5.2] X dy—zy.dx n cos/nx dx=0 100+ 1= 101
X X
d . .
d(y/x)+d_x(sm€nx)=0 63.[4] 1 4 3. 3+4%
1-21 1+1)\2-4
Onintegrating:X-i—sin((nx):C :|:1+2i + 33i:||:616+12i+8i:|
X 1> +2> 1P+1? 22 + 47
Putx=1,y=1,thenC=1 (244415151 (—1+2i
Now forx=e,y=¢e (1 —sin 1) - 10 )
56.[3] For maxima-minima odd derivative must be = I7-11)(1+2i)  5+450 :l+2i_

zero, even derivative must be negative 20 20

maximum valueatx =aisb

i 64.[1] Given,a=3,b=5,c=4
f(x)=b-(x-a)

B B s—a)(s—c s(s—b
f'(2x +2)=-ve S — + €08 — \/( 3; ) +\/(Ca )
57.12] aRa < a>a, \/w 3)(6-4) +\/6(6—5)
Statement is true .. reflexive 4x3 4x3
If aRb« "a>b"thenbRa'b2>a"is not B N 6x1
always true .. not symmetric 4%3 4%3
If aRbw a2b 1 1
= __ 4+ _—_
bRc < b>c 2 \/5
aRc < a>cisalways true .. transitive _ 2 _ \/5
58.[4] ixX*-2(1+i)x+2-i=0 V2
) 65.13] (a-2)xX’+ay’ =4
1 2 2
3oi+B=—2(-1+i) = 4/" - Z/ =1
=2-2i-3+i=-1+ a-s —4%/a
P ! ! ' For rectangular hyperbola
59.[3] S, _3n+5 af2=:fla
S, 5n-9 a
th _3@n-D+S_ 6n+2 66.3] P{RAF)UFAR)

t'. 52n-1)-9 10n-14
t, _ 6x4+2 26 1

t'y 10x4-14 T26 1

P(R) + P(F) 2P (R " F)
1+.05-2x%.03=.09
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67.12] Using N.L.
f'(x) = cos x + () (2 sin x —sin’ x)
(1 +sin® x — 2 sin x) f'(x) = cos X
fr(x) = COSX _  cosX

1+sin” x - 2sinx (l—sinx)2
cosx.dx _ 1
(1-sinx)> 1-sinx
& f(0)=0 soC=-1

A fx)= L= _sinx
1-sinx 1-sinx

Integrating f(x) = ‘[

68.12] - xe[l,2]s0ox|=x

X
f 1 1 |
= I— e dx Let——=t — dx=dt
1 X2 X x2
“1/2 1
= IetdtZ[et |
|
12
S e lzx/g 1
e e

69.[2] sin'x+ sin_ly =n—sin 'z
After using formula
(1) =2+’ 1 -xH)=2pz J1_ 2

After solving
222

x4+y4+z4+4xy Z :2(x2y2+y222+22x2)

thenk=2

70.[1] BC=F 4H3 ‘4}{1 O}=1
2 3ll=2 3| |o 1

tWA) + t [gj T (M

8

A A
=t(A)+t, | 2 =]+ .....0
(A) +t, [2j+t[4j+
= r(A)+lr(A)+ Ltr(A)Jr ...... o0
2 2?

= L) _opay=23)=6
1-1/2

Section-11
1+h

lim j |t—1|dt

h—0

71.[0.00] lim = —L
x—>1+0 sin(l+h-1)

1+h

j lt—1]dt

1

d

i dh

= lim
0 ;—h(sinh)

d(1+h

140 —1), 90D ™

= lim = lim——=20
h—0 cosh h—0 cosh

32n; +27n,

n;+n,

72.[40.00] 30 =

Let n; be the total men

30n;+ 30n,= 32n; + 27n, in the group and n,

be

2n; =3n, the total women in the
n, _ 3 group.

n, 2

n; 1 = 60% : 40%

73.[56.00]
- (x=3) 1
x>7 x?-49  2+4x-3
- ||
= lim X =

x>TX+7 244/x-3 56

74.12.00] f'x)=1—-2cosx>20 = COSXS%
.'.Xe{ﬁ,s—n} La+b=Ll43-2
33 3 3

2 3 0 3
75.[7.00] I ~(x—2)dx + I (x-2)dx + I (~1)dx + I [x]dx
-1 2 -1 0
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