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IMPORTANT INSTRUCTIONS:

(1) The lestis of 3 howrs duration

(2] This insi paper consists of 75 questions. Each subjact (MPC) has 25 guestions. The maximum marks
are 300

(3) Thig question paper containdhree Parts: Part-A iz Physics, Part-B s Chemistry and Part-C is
Mathematics. Each part has anly two sectons: Section-A and Section-B.

(4) Sectlion - A Altempt all questions.
(5] Sectlon-B ; Alternpl all guestions.

(8] Section - A (01 — 20) contains 20 multiple choice questions which have only one corract answaer.
Each question cames +4 marks for correct enswer and =1 mark for wrong-answer.

(7] Section - B {21 = 25) containg & Numerical value based guastions. The answar lo.sach quastion
should ba raunded off io the nearest integer. Ezach guestion carries +4 marks for correct answer and
=1 mark for wrong answer,
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MATHEMATICS |

SECTION - &
Mullipbe Choice Queslions. This section contains 20
mulipla choice guesbions. Each question has 4 choices
{15, (21, (31 and {4}, out of which ONLY ONE is comact

Choose the cormact answar:

1. From aif the English alphabets, five leflers are chosen
and are arranged in alphabetical order. The botal
nurmber of ways, In which the middle latter = W s

(1) 4356 {2) G084
(3} 14550 [4) 5148
Answer (4]

M
Sol. = =M. o
NNV

before  afier

M M
M is at 13" position

i [“C'! {1]][1][ T, ['1]] ways

sedzit Al LR LT

= 5148

2. Using the principal values of the inverse tigonometric
functions, the sum of the maximum and e minimum
valses of 16{lsec ' + [cosec"x)") Is:

(1) 16s7 (2) 3n®
(3} =7 {4) 2&n®
Answar {4)

Bol. Lat fx) = 16l{sec %) + [cosec %)

Ea ! . [
:113;.?—5:5-51: X+ 2Ean J-rll.sev; K I_l.'.!,:r.'f—nl

(E=]

4 1 2]

=16 z[mt_' | e

[ il R a||
fixy minimum 8t sec":r=2 ard  maximum &t

gecx=g
— ﬂﬂ':lnm = 2pl, ﬂ’.:‘l:ll'll].l. = Min?
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3. The number of nom emply equivaiance relakions an
the set {1, 2, 3} is:

{135 (2 7
{3 4 (4) &
Answar (1)

Sol. Number of non-emply equivalance relations on the
set {1, 2, 3} will be ball number 3= 5

{1 42h {31,

{19, 2, {3hh 141, 3h 42). 42 3} ()

{{1, 2, 3} Therefora, iotal non emply eguivalénca
ralation is 5
¥—1_

g ¥
| (e =
Let L >

—Er:_:l-
3

= and
=2 p—d F-5

T -
of the follcwing points lies on the line of the shorest

distance beiwean s and L7

L be two lines. Than which

B 2o [
{1:| ['ﬂ-|_1l-3- | :2] 2|3.'3' |
| 1d P - 3
. . 4 A
{a}lﬂ'lﬁ.] ”l- S'T'1.-I
Answer (3}
A= y=d =4
olhisg 3 4
L:x-2=p---l=.t--5
| 4 o
1 = ifim o
F‘ 2, 3) (27 #3] ».i)
(3f 4] +54)
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P2 + 1,30+ 2,45 +3)
Q{3 + 2, 4y + 4, 5p + 5)
Or's of PO=24 —3u -1, 3L —4p -2,

45 = B =2
L
PQl=234 = d+3]=k
|3¢5
2 -3-1 JFh-dn-2 4h~-bp-2
4 2 -
1 -1
= ?-.—Ep.—-g
5 .13 3 10257
Plaﬂ“a] 4335
Dr's PQ{1-21)
Line
5 13
f“z_}f,:i:f'a
1 2 1

Diption (3} salizhas

5. Lelihe loci of a hyperboka be {1, 14) and (1,125 I1it
passes through the paind (1, &), then the lengih of its

latus-reciem (s
25 2588
1 — 2y —
(1) - {2 =
144 24
'3 = -Ii —rh
1] 5 {4) 5
Answer (2}
Sol. [SP -5P|=2a
55 = 2ae
51, 14) 01, -12) P(1, 8}
Za=[B-18
g=5

Zae = 26 —ae =13
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R
/ T\

20" 2a’(e’-1)

LILR}= 25
d a
- Hi5e-25] _ <28
5 -]

& Acomisiossed three tmes, Let X denote the number
of Umes a @il follows a hedad. g and of denote (he
maan and vatance of X, hen the value of B4u + =2)
=8
{1} 48 i) 32
{3) Ba (41 51

Answer (1)

Sol,
| X P
' HHH a 1
_ B
| TTT 0 1
. B
HHT 1 1
I
: HTH 1 1
| THH ] 1
_ B
| TTH 0 1
CTHT 1 1

8
HTT 1 1
2
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1 1] ' 16
= P == . [, =
1] EH,I 2 _I_hEnIJ—E_u 3= I. 'I‘3
uI=ZHP—p’ 1 2 1+4

(|
B

B e (] a-2 P53 @

2 4 4 1 2 15

1 .17 2 B

B4 -a’n=54[—- : =t ..

(u 2 E'.. - and i &
3 P2 249
= —= Th 1 — = B+ M S =
B4x - =48 en 15 (o~ f3) = 15 TR |

Lel the triangle POR ba the imagea of the triangle with
vertices {1, 3), (3, Nand {2, d)inthe ine x + 2¢= 2 I
the centrold of POR Is the polal (o, 1), then
15 {u — [} is aqual lo:

Let fix) be a r=al differentisbda function such thal
R0y = 1 and £x + y) = Kx) Fly)efx) Aiy) forald x, ye R

100
Then > log,f(n] is equal o;
=i

(1) 18 {2 24
() 22 {4) 21 {1) 24086 (2) 2384
Answer (3) (3] 2525 (4] 5220

Sol. The centroidG " (i, b} ol POR be Image of | Answer{3)

centrold of given idangle P OPR.
(Y J_‘:

(AU ERN R 4]

Centrold of POR =|'1+§+2|3+;+4'-|

a8
Gl 2o,

%

L
3

image af G'f Zi g ] wWrl line ¥ + 2y =28 [ix, i)
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Sol. ~fix+y)=Rx). Flyl+ Pl fp), vx pe R

And (0) =1 {13
Mow replace ¥ by zerg and i by zero we gl

RQ) = KO) F0) + M0} AD)

1= £10) + £10)

)= . i
How replace v by zero in aquation (1), we get

ﬂxrw%ﬂth'{ﬂ

ar, %—f[:]:f{x:l

hence |n i':[“]i=§+ [

Pulg=0, wagelc=0

{ X
I i) ==
k=
100 1 2.3 100)
Th Inf ¥ =l =+ =4 =+ .4 — |
o0 L inlfal={ 5+ 5+ 5+t 5 |
=5P§F‘=3525
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8 The area of the reglon, nside the circle
{x-z-.l'if—y*ﬂz and outsida the parabola
v = s
(1) 3n =8 (2) 3n*8
{3) Bn =16 (4) Gz-8B

Answer (3)

N ¥ =23
.ilq&l
Sol.
e
G
-4
Required areg =2 _[ lJﬂH’Ex— o —-.Ili'.\lrirlldx
a
a5 5 .
-z;[.m (428 2B p
=)
=28 12 afe-205
_1[ - 12-|x-23) o | - ]
:I-}t-ﬁ
_unrE‘in
3|
2 b
= 2 {3x - 8}
= gn —16 5q. wrks,

10. Let a1, 82 81 ... be' 5 G.P. of incréasing positive
terms. If &ras = 28 and a + &4 = 29, then & is-equal
ot
(1) 628 [2) 812
{3) 548 (4] Tad

Answer (4)

Sol, aen = 28 = @' = 28

¥ =9 —gr+ar =24
arand art are rools of

F= 20k 28=10
= k=1 k=28
ar=1, ar¥=28
1
E_ g b
re=288 55
g =ar’ = & =a'r"=(2a)
= an = TH4
11. Let zs, 2z and 25 be threa complex numbers an the
orcle |2| = 1 with arg(z) =", arglz;)=0 and
L= =% T z 2 -
e =
o '-I.’iu"iu.l‘iE £ ; then the value of o + 12 s
(1) 31 {2} 29
(3] 41 4] 24
Answer [2)
Sol, |zi=1

arg(z)« -3 arglz;) = 0. arg(z,) - §

2,3, + 2Ty + 5 =42 +1{1-42)

|82 + '%mz ~6-2:2
a=h F==2
w? + 2 =28
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12 Letf:R—R be 8 twice differeniiable function such

ot fx+ =Ry Ry lorally, ye R0 = 4a
and f safisfies [y — 3af(x)—fAx) =0, a = 0, then
the area of the regicdl = (i, ) | 0= ¥ < Rax),

0« = 2)is;

{1} e2=1 12) et—1

(3) B2+ 1 14) @ 1
Answar (1)

Sol. fix +yi=fx} Ay

13

== Take fix) =k

Kologik) = f(x)

iogk =dg = k=g
Rx) = e

sy = 3afixy - fx)=0
1Bgdgin — {2gigia — gl =

Vs

o=

—

Y

F
j[a’m =g -1
i
Let x=xiy} be the solution of the differential equation

yix | x ; dy = 0. 1f (1) = 1, then x[%]h

3
(1) S+e (2) 3-e

{3) 3+e i4) %+E

Answer (2]
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Sol, ydx+ |I. x= % ||:l’1|..r =0
i, g

2. (4
jfm_l}f i

S
:F e

=
dy

g, %1

=X

L
¥

. Solution is

xet = IE r =i!d,!r' +Q
¥

='l:lﬂ'jl'=l'.'.'|'lf
¥

1
== g ¥ =—JEIE‘|:I'J'+'E:

1

=g ¥ -g -+ 0
| 1 :
=,I,E.r=_,ﬂ.:-'l'_1_1|_-.:
¥ i
xi)=1
:B":—E"I{—E]+L‘

:uﬂ=—E"'
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14, Two balls are selecied at random one by one withow
replacemant from a bag conlaning 4 white and &
black balls. T hea probability that the first selecied Gall
i5 black, given that the second selected Ball s also
black, Is :T where gedim, n = 1, thenm + n s
egual fo
(1) 13 [2) 11
13) 14 [4) 4

Answer (3)

Sol. Bag contains 4 white and & black balls

A | first ball selected s black
B Second ball is also black

6 &
P[£|= 09 _ 30
8 | _4_F6+_E_‘5 24430
10 8 10 4
- 3n 5
54 9

m+n=5+9=14

15 Letthe parabola p = 57 ¢ py = 3, meel the coordinate
awes gt the poirds? | @ and R, I the circlal  with
centre af (-1, =1) passes through the paints P, & amd
F, then the anes of APOR S
(1) & (2] 4
37 (4) &

Answer (4)

Sol. y=»'» py— 35 a parabola

atx=0=y=-3

Parabola culs the y-axis at (0, =3)
Equalion of circle will be

X+ 1)+ (p+1F={0+ 17+ -3+ 1F
= (¥+ 1+ (p+ 1@ =b

= ey + I+ 2y-3=0

Mow thes circle culs ¥-axis at v =0
¥+Zy—3=0

=[x+ 3pix-1)=0

=xm=3, 1

(=3, 0) and {1, 0}
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Foinis P, O and R are {0, =3) (=3, Qband {1, 0}

\ o X
Areg of (APQR) = —1-3 0
: L

;
=—x12=6
2

—= Option {4} is camect,

16, Acede Cof radius 2 llies in the second quadrant and
touches boih the coordmnate axes. Let rbe the radius
af & cirgde that has cenire &t the point (2, 5) and
intersects the crcle O at exacthy two points, I the ssl
of afl possibie values of ris the inlerval e, ), an
2 —2u Bequsl i
{1} 12 {21 14
{3) 15 (4] 10

Answer {3}

Sol.

e s
R+

C,Cs = J(2+ 2P + (5- 2P
=416+8

=5

r+2>5

r=3

rehe?

r=7y

La=3 p=7
W-2a=3HT)-23)=21-6=15




ﬂ sn HTDS H Haaedd DATRCR; Saniogh Linraersidy, B L Saniosh Nigal, Pt i), G fslod

Clessres s ra hie Laleeriiy

17. It in__{Eﬂ—1}{2rr+t:|Efn-a}{2n+5]_ el

.o 1.
lim [ -1|E|Equall:u
¥ 'L 7

[ig I 2 -|rr
{1y 0 2} 1
| 2
(3 3 (4 3
Answer [4)

(2Zn—1){2n+ 1) (2A+3){2n+5) -
(2n =3 2n=1) 20+ 1) (2n+3)

B4
7 - (2n—1{2n+1){2n+3)
" =
&
1_qf - —_
T, L(Zn—1{2n+1) (2n-1){2n+3)
1 1
Boowm o,
¥ [h:; {2n-1){2n +3)
! F
Ll
18. Lat A = 41, & 3 . W} amd

|
A= ;?—:m, ne A m- nand ged{m, nF{r Then

m B} s equal 1o

(1) 36 (2) 31
{3) 29 (4} 37

Answer (2)

Sol. Number of elaments in sel B, comaspanding (o
m=1arez4

m=Zaran=3.57 =4
m=3amn=4 5 7 8 10=58
m=daran=5 7, 8=3
m=5%gren=6,7, 8 8=4

m=6eren=7=1

m=Vaen=§§010=3

m=garen=%=1

m=9arens10=1

Tatalnumber=9+44 5434481434741
= 31
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18. The product of all solubions of the equation
ﬂE|I:|:||l |I-?-3 = 1:“. i o ﬂ. is

B

(1) e 2 e
L]

(3) &f {4) &
Answar [3)

1 1
Sal. E'.'rdun_ gl . E|1|:\-|;|::-|

= Bflog, ¥)" +3=logx" = Slog ¥
Put logax =8, 58l —1)-3({—1)=0
= BF-8r+3=Q
= 58 -5l—-3t+3=0
(5t—3) (t=1}=0
I=1=logux=1=x=e
3
r=g.—¢-lngux=—;-_'~x—.9§'
yx A
Product of all roots = @ % =@

Crplion =3
20. Let lorf {¥) = Ttan® + Tlanfy — 3lanx — 3tan’x,

b= [Aftxydx and Iy = [Txf(x)dx. Then T +

124 i5 equal o

(1) n {2} 2=

(2] 1 (dy 2
Answer [3)

Bol, flx) = Than"x + Tlan®s - 3lan'x - 3lantx
= Ttan®x {1 + tan?x) = 3tanx(1 + tanty)
= {Tran' — 3anx} (1 + tan'x)
= (Tlanfy — Hanx) sectx

1, _j:.l’[arj dx —L‘{?tan*'x ~3tan® x | sec” xdy

T
4

i T L}
| Ttan e Jen kT . 4.0

[ 3
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Iy = _{; xf(x) dx =J'u* x(Ttan" x—3tan” x ) sec” xdy

= yitan’ x - tan’ rb|u* —ju"‘“l- (tan’ x —tan® ¥ ey

= 0- | tan® xitan® x - 1) (lar® x+ 1) dx

O My |

0
tan' x  tan® xid

(tan® ¥ = tan” x}sec” x di=

= ]

& .4;.
=3
12
Henca Th = 12 =1
SECTION -B
Mumerical Value Type Questions: This ssction

contains BNumerncal based guestions. The answer fo
gach guestion should be rmounded off 1o the nearest

integer.
21, Let £ be the projection vector of b =37 « 4k 5> 0,

onthevector =1 + 2] + 2k If |+ &l =7, thenthe
area of the parailelogram formed by the vectors &
and € is

Answer (16)

_fr.ﬂ' |8

|a| ) lal

L+B
&

Sol. © -~

]zf 2] + 2£)
d+g=T7

20.+8)
42

L P

:,FJL-FE ; ,I;i‘-lj'%l-JE] | Eb

s ¥ e -
o] 42228 5] _|_"""f"'*”'+zfI - 49

[+ /
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. 4: B B
= hEd=mFo]sm bk
- I R T

Area of paralielogram =

E R
&3 L | fo =
= L3 08 W

1]

-

o

&1
22, IIEEE:';L: . gedim, r) = 1, then m— i is equal
=il

+2

213

1o
Answer (2035}

BoL (130 = "G4 Mo G0 4+ G

i i
R (=T TR R PR A Y
] t

-2l oo T e | G
12, 2 3 =k
27 _1 .G €.\
ce+B S Bl
TG T I T
Now,

i 1]
I+1+x]".;-x = jq "G - TG Ot e T
I i

ot s lee Yol Agatl
2 ], e T By
e BLG.
|12- gl A2)
(1) = (2]
=TF_E=2[E1-&+ ]
12 2 4

= 2047 —12 = 2035
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Lat the function,
th]--[i_aff_ 3 K<t

| & +bx, x21
be differentiable forall x = R/, where a =1, be R, If
the area of the region enclosed byy = fx) and the
ine y=-=20i5 +1‘1-..'3. i, fi e £ then the value of

o+ s

Angwer {34)
Bol. fix) is conlinbows and differentiable

24,

atx=1, LHL = RHL, LHD = RHD
~da-2=al+ b -Ba=h
a=2 b=-12

|,—Fﬁ-x?—2. L

f =
() | =12k %21

1 ko
Area = I 1—EKE—E+ED:||:.|‘::-!H—1E:+ 20} dx]
—3 i

=16+ 12 34 6= 221123

|I+ﬁ=3¢
—1 =1 7241
Lat [ - ~ and
A -1 i
ll_E_."'"'2=£= z"'dlnfﬁ' , be twa fines. which

2 ] vl
mtersact at the palt | WP s the fool of
parpendicular from the point A1, 1, <1} and Ly, then
ihe value of 26 o (PB)Y is

Answer (216)

m 5“ HTus H Huell DATRCR: Sarinesly Linramisiny, B 1-Santodls Nagai, Baa Wibar, Gladahid

Ghazaded Brand 1|10, Ardker Arade, ADC Chaniahad 3 +91 93114 419440, +91 53114 47359

Dipmrerd 19 he Unkieriey

Ghazadad Brandh :|-20, Aniket Anade, ADC Chatianad 7 +91 33114 419440, +91 93114 42359

Sol. Point B

(3 + - A+ - =(24+ 20, ap—4)
o+ 1= +2

=L+i=0

A=ap—4

kel pet g=3d

B (4,0 -1)

Let Point "M is (25 + 2, 0, 38 —4)
Drsol AP <2541,-1,3-3>

’ g
AP | i
b=
40 -31)
13073 )
; 144 324
26a(PBI" = 26x3x| 155+ 220

=216

Let A be a square malrix of order 3 such thai
det{A) = —2'and det{3adj (-Sadj (34)]) = 2m * ~3™,
m = n, Then 4m + 2n s equal 1o

Answer (34)
Sol. As A adid = |A)l, det(»A) = i” datd

del{3adi|—Badi{34))) = 3° det{ad]{-Badj(34))
= 3%—Badj{34)F

= 3N-E)|3Af

= AEPE Y12 D)

= M e

Mow comparing with given conditicn

g n g = 316,321

m=+a=10, mn=21

= m=T. n=3[m=h)

dm+2n=20+ 65 =34
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| pHysics |

SECTION - A

Multiple Cholee Questions: This section containg 20
multiple choice guestions, Each quastion has 4 choices
(1}, (21 (3 and {4}, out of which DNLY ONE is cofract.

Choose the corract answer
26, Anelectron Is made 1o enter symmetncally between

two parallel and equally but opposiely charged
metal plates, each of 10 cm length, The sleciron
emerge aul of the ebectric field region with a
harzontal component of velocly 109 mis. If the
magnitude of the elecirc field balween the plates is
9.1 Wem, then the verlical compaonent of velocily of
gfacirom is

(mass of electron = 9.4 = 10" kg and charge of
slectron = 1.6 * 10-" C}

(1) 0 (2) 16 = 108 mis
(3] 16= 10" mfs 4y 1=10"mis
Answar (2)
¥

& & & b b @
Sol, L
-

k" i -~ " il — il

Horizontal component of vekocily will remain same.

e
v, o8
et
'r'r el J':I':I i

_1Bxio™=g1010* 00
9.4« 107 10°

=1.6= 107

m 5“ HTus H Huell DATRCR: Sarinesly Linramisiny, B 1-Santodls Nagai, Baa Wibar, Gladahid

Ghazaded Brand 1|10, Ardker Arade, ADC Chaniahad 3 +91 93114 419440, +91 53114 47359

Dipmrerd 19 he Unkieriey

27, An amount of ice of mass 107 kg and temperatura

=10°C |5 transformed to vapour of temperature
110°C by applying heat, The total amount of work
raguirad for this convarsian iz,

(Taka, specific heat of ice = 2100 Jrg 'K, specific
heal of water 4180 Jkg 'K, specilic kaat of steam =
1920 Jkg "K', Latent heal of log = 3,35 = 10° Jkg!
and Latent heal of steam = 2.25 = 10° Jkg™")

(1) 3022 .J
{2} 30434
{3} 3024 J
(4} 3003 J

Answer [2)

S50l iapl=10"C —— 08 0C — walerald'C

Whipdiar @t 110°C #—wiipoia &l 10 C &— wiilod &l 100"
@ =10""[ 21005 10 + 3.35 10% + 100 = 4180

+2.25amﬁr1na192n]

= 3043.2 J

28, If B ls magnedic field and po s permeabibity of free

gpane, then the dimensions of (B} is
(1) MLET-2a-7

{2} LA

{3) LTA

{4) MT-281

Answer (2}
Bol. For a current carrying laop at centre
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2%, A bob of mass m is suspended at a point O by &

light strirg of lenglh | and lefl 1o perform vertical
maticn {circular] a5 shown i figure. Initiafly, by
applying honzontal welocity v -al the point '4', the
siring becomes slack when, the bob reaches at the
point 'L, The ratic of the kinefic energy of the bab
al the point Band C s

Answer (4)

1k 1
(2} 3
(3) 4
(4} 2
s
8
o =5

ve = —3g0  f2gl
Ko vg®
H{_\- ]I'g.
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0. A umiform circular disc of radius R and mass W s

rolalng aboul an axis perpendicular ko ils plana and
passing through Its cenfre. A small circular parl of
radius A2 s removed from the onginal disc as
shown incthe figure. Find the momeant of inerfia of
the remaining part of the original disc about the axis
as gan above,

1) L R 2y 7 e
32 32
13 g :
3 1% et 4) 2 me?
™ 3 )
Anawer (3)
Sal,
, _MR?
comijlda — 9
M HT‘1 MY R
s *( 713 )2 (% 13)
_ 3MR?
a2
2 )
,l_H'..H_ _W 13MF|"‘

3.

2 32 32

A parallel-plate capacior of capacitance 40uF is
connected o a8 100 WV power supply. Mow the
intermadiaie space balween tha plates is fillad wilh
a diefecine matenal of dielecino constant =2, Dus
o the Inroduction of dislectic material, the extra
charge and the changs in the slasctroststic energy
in the capaditor, respectivaly, ang

{1y 2mCand 0.4 J (#] BmCand 2.0J
(3) 4mCand 02 J (4) 2 mC and 0.2 J
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Answer {3)
Sol. C=40uF

32

G =kC=BOWF
V=100V
@=C¥=4mC
T=CVv=8mc

Extra charge = 4 mC

-1 & =
uf_ic%_w_ oV

Al = %[C‘—-:::'I.-""

« 40 10% 1078

Fg | —

=02d

The work functions of caslom (Cs) and lithiem (L)
matals ara 1.9 a¥ and 2.5 eV, raspactively. If wa
incident a light of wavelength 550 nm on these two
matal surfaces, ihen pholo-slecirc effect is
pogsile for the cass of

{1} Meithar Cs nor L
(3} Csonly

{2) Baoth Cs and Li
f4) Lionky

Answar |3)

1240

Sol. EiEnergy of ingddent pholon) = e 2.25aV

33

E :EJEH J < ¢'L
Only casium will show phoioelachnic effect.

An electran in the ground stste of the hydrogen
alom has the orbital radius of 5.3 » 1007 m while
that for the alectron in Ihind excited siate s
848 = 10" m, The ratio of the de Broglie
wavelengihis of alectron in the ground state b that
in the excited state is

{1} 4 2) 16
Ay 3 (4) 9
Answer (*)
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Sol. According to de-Brogle hypothesls

2ufme A

anfy Ay
Prir, g

" Mone of the aption is matching.

. Which of the following circulls represents a forward

biased diodeT
owv
(A) -b+-—j’
=10V
15V
(B)
=10V
2V
(C) ,—cw—?
Cav
=10V
{Drrﬂ—T
=5

T
(E) -r‘ﬁﬂ—?

Chonsa the correct answer from the options given
Do

{1) (B), (D} and {E) anly (2} (A)and {D} onby
(3) (C)and (E) anly 4] (B), (C) and (E)only

Answer (4)
Sol. For forward bias patestial of o side should be Blgher

tharn n sida.
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35, A line charge of length % is kept &t the center of

an edge BC of & cube ABCDEFGH having edge
length "a a5 shaown 0 the figure. If the density of line
charge 5 LG per undl length, then the tolal elecric
flux lhraugh all the Taces of the cuba will be

{Take, oy a5 the free space permittivity)

F E
4 [+
H
L5 C
ra rLa
1) —— 2] =
M o @ 5
. Aa
) — i)
{3 deg (4 Bey
Angwer (4)

Sol. Charge of the line charge = %-"'
Portion of wire ingida cube =

. o 1|Ej ar
vl f

Qen _ 8%
By &b

1
4

'1-'=

e, Glven belaw are two sfatements

statement- ;| The equivalent amf of twe ponideal
batteries connected m paralle! is smatler than either
af the bwo amis.

Statement-ll : The equivalent internal resistance of
two nonideal balleres connected. in parallel is
smaller than the internal resistance of elther of the
twio batteres,

In the light of the sbove stalements; choose the
camect answer from the options given below,

{1} Statement-1 15 false Dul Statement-11 is true

(2} Statement-l iz frue but Statement- iz false

{3} Both Statement-| and Siatement-Il are trus

{4} Both Statement-l and Statement-1l ara falza
Answer (1)
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Sol. In parallel connections

B, I AR
J’H_J‘H I"E
Bog _E16
fg A f2

WEi=Eandrm=r Eq=E =&
Stetermant | is false,
feq 15 less thien bath foand m
Statameant Il is tnue

37, Which of the following ressstivity (p) ws lemperaiure
[ T) curves is most sultable 1o be used in wine bownd
standard resisions?

F

5l ———

—
Tk,

T,

MK)
Answer (1)

Sol. For bound standard resstors the rasisiaty will
ramain naarfy constant.
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A closed organ and an open organ ube are filled
by two different gasas having same bulk modulus
but different densities p, and p.. respectively. The
frequency of B harmaonic of closed fube &5 identical
with 4% harmonic of open tube, I the lengih of the
closed tube is 10 cm and the density ratio of the
gasesisp, 1 p,= 1: 16, then the length of the open

fube s :
15 20
{1} 7 m {2 5 o
15 20
{3} g om (#) Som
Answer (2}

Sol. ©

39,

o 1 "I
Y | ]
Y 4I'I:_. .'|'Eﬂ' i -

L=

w3

Given is-a thin convex lens of glass (refractive
indax o) and each side having radius of curvaiure
F. One side Is polished for complete reflection. At
wihal distanca from the lens, an obiect be placed an
the optic axis sa that the image gets formed on the
obfact itsslf?

(1} R (2) pR
(3} Rfi2u—1) (4) R[3E—3)
Answer {3}

Ghazadad Brandh :|-20, Aniket Anade, ADC Chatianad 7 +91 33114 419440, +91 93114 42359

Sol.

| ... B
- 22~ 1
For concave mirror, object should be at 21 for the
imaga o be al sama palnl

H
(2u )

Two sphencal bodies of same materials having racdi
0.2 m and 08 m are placed in same atmosphara,
The temperature of the smalier body is 800 K and
temparature of the bigger body js 400 K, If the
anergy radiated from the smaller body s E, the
energy radiated from the bgger body 1s {assume,
affact of I1he swmounding lemperature to bea

neqgigitile].

Dristance =

{1y E
{3) 286 E
Answer (1)
Sol, £ =nmeaAT!
A RN
F:' '3
AL o
Pr= Py
Enargy will be zame
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(2} B4 E
(4} 16 E
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41, In the diagram given below, there are three lenses
formed. Considering negligible thickness of each of
them as compared fo |R,| and [R.|, (e, the radil of

curdature for upper and lower surface of the glass
lenz, the power of the comBbination 1S

ErrEEresr

NG

d
o

[
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42, Asmall pont of mass mr s placed at-a distance 2R
fram the centre "CF of a big uniform solid sphere of
mass Mand radius B The gravitational force on “m’

dua o M s Fio A spherical parl of radius % i5

remsovesd from the blg sphere as shown in the figure
and the gravitational force on m due o remalming
part of M is found lo be B The value of ratio
FiiFis

(1) 1>:8
{2) 11:10
{3) 12-11
{4) 16:8
Anzwer (3)

Ghm
Bal Fw
4R
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~GMm{ 11
R 14 lag
_ 11 GMm
48 R
h_12
F: 11

43, Given below are two stalements
Statemaentl; In g vernier callipers, one vernier
scale diviston s always smaller than one main scale
division
Statement-ll: The varnier consiant is given by onea
main scale division mulfiplied by the number of
vemier scale divisions.

In the light of the above statements, choose the
correct anawer from the options given below

{1} Both Statement-| and Statement-ll ara true

i} Both Statement-l and Statement-1l are falas
(3} Statement-l i false bul Staterment-l is frue

(4} Statement-l is rue but Statement-l s falze

Answer (2}

Sol. 1 vemier scale division i3 not slways smatier thamn 1
iriain goale divizions statement-l iz not correct
Wamiar constant = 1 main scale division — 1 vamier
scale division
Statement-ll = nod true

44. Given below are two statemeanis : ona is labsallad as
Assertion [A)] and tha othar 5 fabaled as
Reason (R).

Aggertion-[A): If Young's double slit experiment is
performed in an optically denser medium than air,
then the consecutive fringes come closer
Reason-[R}; The speed of light reduces in an
opically denser medium than air while its frequency
does nol change

In the lght of the above statements, choose the
most appropriate answer from the options. givan
below
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{1) Both [A) and (R} are true and (R 5 the cormedd
exptanation of (&)

{2) (A) i3 true but (R) is false

{3) Both (A) and (R) are true bul (R} is nat the

correct explanalion of (A}

(4) (A} = faize but (R} is frue

Answer (1)
Sal, p= 0
i

Im denser medium &' = "l—‘
Tl

[+ decreasas

D8V

H_ = 1)
LIEES

R,=20 T
e

Shding conlact of a potentiometer s in tha

middia of the potentiometer wire having resstance
Ay = 1 £} as shown in the figure. An external
resmstance of [y = 2 0 as connected via the sliding

conlact, The electic current in the circuit is
(1) 1.35 A

(2) 104

{3) 0.3 A

(4) 0.8 A

Answer (2)
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Sol. A, =(0:511||211)+ 050

1. -8B
o B
210

=i

v 08
R, OB

]

= 1A

SECTION - B
Numaerical Value Type Questions: Thizs seclon
contains 5 Mumencal based questions. The answer to
each question should be rounded-off 1o the nearsst

mtEEEI.

46. The position veclors of two 1 kg particles, (A}

and (B), are given by r, =[..1r2.i'+u2:} gtk m

and g =7 +pat® fHfgtk|m,  respectively,

s = 1.mfed gy = 3nmils?, pa = 2 mig, [} =2 mig,
iz = =1 mis®, b = 4p mis}), whera { s time, r and p

are constants. AL f=1s, V[ | and velocities

v, and ¥y of the particles are orthogonal o each

other, A1 T = 1 % the magnibude of angular
momentum of particle {(A&) with respect o the

position of particle (8) s L kams" . The value of

Lig
Answear (30)
Saol AMtl=1

rag = -1+ {30+ + (2-4p)k
Att=1

Vo =20 +3n ]+ 2k

Vg =20 -2+ Apk

vaal= , 4-Go+Bp=0
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47,

‘v'A}v-ﬂ' | (AnE+ 4 =4+ 16pd
In=—dp

4+180=0

1
F'—-ni. 4

rm=—f+2_ﬂﬂ- k
H'ﬁ:E.I::EJ.:-r K
f Lemiragxvy| =50

The dnver sithing Inside a parked car is watching
vehicies approaching from behind with the help of
his-side view mirror, which 1s a convex mirmar with
radius of curvalure R = 2 m. Anather car
approaches him from beland with & uniform spead
af 90 km/ihe. When the car is al a distance af 24 m
fram him, the magnitude of the acceleration of the
image of the car in the side view mimor is ‘8. The

value of 100815 s

Answer [B)

Sol.

=|—=
-+
= B
e
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F’Ujiﬁ[%| i)

|100a]=8

48, A particle 5 projected at an snale of 30" from
horizontal .at & speed of 80 mfs. The height
traversed by the particle In the firs] second is fo and
heighl Iraversed i the last second, bofore it
reaches the masimum height, Is.fi. The ratio fin @
s
[Take, g= 10 mis?]

Answer (5)

Sol. U=60mis

= 30°

_ Lisina =E¥1=35

tl"'rnm-:_ g 10 2

Helght In 19 sacond = 30x1- %xmﬂ

=25 m

Helght In last second =5m
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49 Two soap bubbles of radios 2 omoand 4 om,
respectively, ara in contact with each athar. The
radiug of curvalure of the commaon surface, in cm,

i5

Answer (4)
RA, 42

Sol. R = = —d
RA 2

5. Three conduckers of same length having hermal
carduchvity &1, &z and & are connacted as shown
in figure.

100 &'C o'c
1.k, 3

2 K

Area of cross sections of 1% and 27 conductor: are
samea and for 3" conducior it s double of tha ¥
conductor, The temperature are given in the figure,
I steady state condifion, the valueofBls "G
(Given - ki = 60 Js"'m~'E-, ke = 120 Js'm- TR,
ka= 135 Js'm 1K)

Answer (40)
2 ;
Sol, H1=a_ =HE_AR3=H_A
(1] 1 (8-0)
“Gﬂ ﬂ:l - fo m— i g
Iﬁ'1] Ry R,

(hyeh A DR

(100 -8} :

(100—8)(h, + Ky = 20k,

o 100tk &y )
k1_'FF§ .EII':]

100 180
A50

40
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| CHEMISTRY |

SECTION - A

Multiple Choice Questions; This section containa 20
miukiple choica guestions, Each question has 4 choices
{15, 12}, (3] and {4}, out of which OMLY OME = corracl.

Choose the correct answer ©

51. How many different sterecisomers are possible for
the given mabecule?
CH,—CH—CH=CH—_H,

|

oH
(1) 2 (2) 4
{3y -3 {451

Answer (2]

Sol.n=2
Mumber of sterenisomers = (2)7 = 4

52, Given below are two stataments:

Statement | | CHz - 0 — CH; — Clwill undergn Sn 1
ragclian thaugh il 5 a primary halide.
CH
|
Statement Il EH._‘I: —EH,—C! will nat
CH,
undargo S«2 reaction very easily though I isa
primary halide,
In the Bght of the above statements, choose the
miasl -approphate answer from the optsons glven
bl
(1} Both Statement | and Statement Il are
incormact
{2} Both Staternent | and Statement Il are corract
(3} Statement | iz correct bul Statement Il is
incarrect
(4} Statement | is mcomecl bul Statement Il =
corracl
Answer |2)
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Sol. Both statemant-l and statemant-ll are comec

Statement - | | CH, — 0 —CH. |s highly stable
carbooation,

Staternant = 11 | Due 1o hindrance, S«2 will not fake
place easily,

A liguid whan kepl inside a thermally insulated
ciosed wessel at 25°C was mechanically stired
from culside. What will Be the correct oplion for the
following thermodynamic paramaters?

i1 AU=0,g=0,w=0 (2] al=<0,9=0,w=0
{3) AU=0D,q<0,w=>0 (4) AU=0,q=0,w=0

Answer (1)

Sol. g=0

w=[
AU =0

In which of the folowing complexes the CFSE, A
will be squal o zem?

(1) KalFetSCh:]
{3} [Fe(MH:u]Br:

(2) [Feqan)s]Cl;
(4] Ka[Fed{CM ]

Answer (1)

Sol, KaFe(SCN] wil have CFSE equal to zero (Fe™ .

65

4503 g7 )

Which of the following electronegativity order 15
incarrect?

{1 Mg<Be<B<N
(3) Al<Mg=<B<N

() Ml<Si<C<N
(4) S<Cl<O=F

Answer (3}
Sol. Electronegabtivity of Al is higher than that of Mg

=» optlon (3} |5 cormect
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85, The Incormect stalements regarding geometrical

momerism are
{A) Propene shows geomelnical isomerism,

(B} Trams isomer has identical atomsfgroups on the
opposile sides of the double bond,

(2] Cis-bul-2-gne has higher dipole moment than
frans-but-Z-ene.

(D) 2-methyibud-2-ane  shows  two geometricsl
mamers.

(E} Trans-isomer has lower maeliing point than cis
EQmer

Chonse the correct answer from the options given
bl

(1) {A), (D) and (E) onby (2) (A)and (E) only
{3) {C). (O} and (E) only {4) (B)and (C) only

Answer (1)

Sol. Statement (&), (D)and (E)are incomact statements,

T

(A) Propene  does not show  geometrical
tomertsm, {A) ks incormecl,

(B} 1B} k= correct,

(C) Dipode moment © cis:bul-2-ame = frans-tt-2-omne
D) CH,— I? =CH—TCH,

CH,

Z-rmithylbul-Z-ame does nol shaow geomeslricas
isomerissm, (0] is incorrect.

{E} Trans-isomer has higher meling pont tham cis-
momer, (E) |5 incorrect

= {A), (D) and (E} are incomect,

From ihe magnets behaviour of [WNiClJ-
{paramagnatic) and [NI(CO)] (diamagnetic),
choose the correct geometry ard oxidation state.

(1} [NICL]- - Ni', square planar
[NHC O] - NI(O), square planar
fe b (NG - NV tetrahedral
[MHCOL] © MIED), teirahedral
{3} [NECLJ- - NiQ), tetrahadrail
[NHCG)a] - NI{D), square planar
(4] [NICL] - Ni', tetrahedral
[NHC O] - MM, square planar
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Sol, [NICIF-

Answer (2)

= M - 45737
= Mo pairing
= sp
= Tetrahadral
[NI[CON] = NI": 4573a"
= 5p?
= Telrahadral
Given bedow are two statements |

Staterment | ¢ Ona mole of propyne reacts wilh
excess of sodium 1o liberate half a mole of Hz gas.

Btatement Il : Four g of propyne reacts with MalH;
o liberate MHa gas which occupies 224 ml at 3TP.

Im the light of the sbove statements, choose thea
maost appropriate answar from the oplions given
below,

(1) Both Statement | and Statement Il are correct

{2) Btatement | is Incorrect bul Statement Il is
comrecd

{3) Statement | i3 corect bul Statement Il is
InCorrect

(4) Both Statement | and Statement [l ams
Incormact

Answar (3)

1

Sol. CHy ~C=CH+Na—+CH, -C=C'Na - St

Statemeni-l is correct.

Moles of CaHe = % = 0.1 maobe

CH, -G = CH+NaNH, — CH, -C = C'Ha + NH,

B moe (LR iEr

Volume of NH: = (01224 = 2.24 L

Statemeni-llis incormacl
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89, Lanthanold long with 4F configuration are

(A) Eu* (B) Gd*
12} Eu (0F Th*
(E} Sm*

Choose the comect answer from the oplions given
betaw,

{1} {A)and (B) only
{2} {Ayand (D) anly
{3} (B)and (E} only
(4) (B)and (C) anly
Answer (1)
Sol. Ev® and Gd™* have 417 configuration
a0, Match List-1 with List-il.
List+
(A) AF = Ma®™ < Na™ = F (1)
B)B<C=<0O<N

List-ll

lonisation enthalpy
(1 Metallic character
[CIB<Al<Mg<K (i) Elsctranaegativity
{D)Sl=P=<5=<(Cl (V) lonic radi

Choose the comec answer frism [he options given
bekow.

(1) (A, (BRI (SR, (D-1)
(2 (ARIVY, (B0, (C)-IN, (D)-{11)
(3} (AR, (BI{INY, (CHIV), (D)
() QR0 (BY={1), ({11}, (D)={111)

Answer (4)

Sol. [A)is arder of ionic radii. A-{IV)
(B} ks corract order of lonisation enthalpy, B-{l)
() is correst order of metaldlic charactar. C-(I)
(D) is correct order of electronegativity, D=1}
Option {4} s corract.
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1. The compounds which give positive Fehling's test

arac

CHO
(A @

i)

(G} HOCH: - CO = (CHOH): = CH: - OH
Cl

1
(DY CHy=C=-H

{E} @/\ CHO

Chaoosa the correct answar from the optians given
below!

(1) (C), (D) and (E} Oniy
(2) (A, (B) and (C) Only
(3) (A), (D} and (E) Only
(41 (A), (C} and (D) Only

Answer (1)

Sol. Compound {C}, (D} and (E) wil give positive
Fehling's test

B2. The IUPAC name of the following compound is:

IE.IIDIIJII F(l'?{'.'ri;

CHy—CH-CUHy— CHy — CH - CHy
(1) Methyl-5-carbaxy-2-methylhexanoate;
[2) B-Mathoxycarbonyl-2, 5-dimethylhexanoic acid,
(3] Methyl-B-carboxy-2,5-dimethylhaxanoats.
(4] 2-Carboxy-S-methoxycarbonylhexana.

Answer (2)
@ ®
COCH ICOOCH

| | \
CH,-CH-CH,-CH,~CH-CH,
Sol, @@ @ &

B-Metroxycarbonyl-2, 5-dimethylhexancic acid,
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63 A solution of aluminium chionde s electrolysed foe
A0 minutes using 8 current of 24, The amouni of the
aluminium deposited al the cathode s

[Given: molar mass of aluminium and chioring are
27 g mol " and 35.5 g mol " respectively. Faraday
constant = B6E00 C mal-]

{1} 0336 g (2) D.441 ¢
{3} 1.007 g (4) 18604g
Answer (1)
Sol. AP+ 3e—s Al
2«30 B0
Males of ebectron = == T4
L] n BAR500
_ 38
T
a6
Moles of Al =
- 3966
.2
065
12
Mass ol Al = — 27
2 a5
= 0.336 gim

B4, Which of the following stalement i3 not true for
radicactive decay?

1

{1} Half lifeisin 2 fimes of ——
rate constamt

{o) Decay constant Increases: with increase in
femparaturs.

{3y Amount of radicactive substance remained
after thres half lives i E‘m of arglnal amount,

{4) Decay constant
temperature

does not depend upon

Answer (2)

Bol. Far radioactive decay, decay conslant does ol
depend wpon temperature because for radioactive
decay aclivalion energy Is 28,
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Gh. Fadius of the first excited stale of Hallum lon is

given as:
B -+ radius of first siationary state of hydrogen
atom,
A Ay
i = — 2 =
{1 =r 5 @) r 4
(3] r=2an (4} r=dap
Answer (3)
Sal. r=a u[%
_ a2y
(2)
r=2aq
B6. The products formed o the folfowing reaction
sEgUanca ara:
NO,
{1} B, AcOH
(i) Sn, HCA
A+
{iil) NaNO,, HC1, 2T3 K
(v} €, H,OH
O=r
i 2] J-:::
,L\ — S
Mol [C.L 2| O ]
e P i

LiL g
L ik h EH, — 540
(3) @E w [OL

3
Answer (3)
Sol, = nlr,u ||u-
B iy .: ¥ B 02 "'-‘:

() =i, (5] =, (65)

) ol ©)

[ 3

(RN
i il

':.-"‘"-\.1
| L] = Lli
T N S

Opticn (3] is comecl

CiHCH]D =
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67, Which of the following electrolyte can be used 1o
obdain H:5:0p by the process of sleclrolys=isT

{1} DMlule solution of sulphuric acid

i2) Dhlule soluticn of sedium suiphale

{3} Acidified dilute solution of sodium suiphale
{4} Concenlrated solution of sulphunc acid

Answer (4)
Sol. H:5:0s s obtamed by electrolysis of concentrated

solubion of sulphuric acid,

GA. Arrange the following sofutions
increasing boiling points,

{1} 10 M Nal
{iify 10 M MaCl
(1) iy = (i) = (i) = {iv)
(3 {iv)= (i) = (3] = {ii}
Angwer [4)
Sol. ATe = iiKam})
ATe order or Te order
{iw]} = {iii) > {iy = {ii}
B9, Awveaselal 1000 K contams G with & pressura of
0.5 atm. -Some of C0; is converted Inla CO on

addition of graphite. If tolal pressure &t equilibriem
k= 0.8 atm, then Kp is!

in order of {heir

(il 107 M Urea
(v 1077 M NaCl
(2] (1) = (W} < {ili) = {iv)
(4) (W) < (i} < (ir) = {iv}

{1y 0.18 atm (2] 1.8 atm
{3) 0.3 atm 4] 3 &tm
Answer [2)

O, +Gis) == 2C0_

Lol

{0.5— %) + {2x) = 0.5
05+x=08
k=03

. (85)(08)

K - = 1.8.ab
" oz "
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"

0. Which of the following acids is.a viamin?
(1) Sacchanc acid (&) Adipic acid
(31 Aspartic acid {4} Ascorbic acid

Answer [4)

Sol. Vitamin — C is alst known as Ascorbic Acid.

SECTION - B
Mumerical Value Type Questions: This saction
containg 5§ Mumencal based questions, The answer [0
each queslion should be rounded-off fo the noarest
imteger,

71, In Carus method for estmatan of halogens, 180
mg of an organic compound produced 143.5 mg of
AqCE The percentage caomposition of chigring in tha
compound is Y.

(Given molar mass mg mof-"of Ag ;108,01 ; 35,5}

Answer (20}

143,
Sal. milimoles of AgQl= 1335 _4

143.5

Millimales of Cl = 1
Massof Cl= 355 =107 gm

% by mass of Cl= 35'5 =100

= 18.72%
Mearast infeger = 20%
72, Some GOy gas was kept in a sealed container alt a

pressure of 1 afmand at 273 K. This enfire amouni
of O gas was later passed through an aguecus
soiition of CalOH):. The excess  unreacled
Ca{OH): was later nautralized with 0.1 M of 40 mlL
HCL I the volurme of the sealed contaimer of CO:
was x. then x s C (REarest nleger).

[Givin ; The anting amount of COwg) reacted with
axactly hall the Initial amaunt of SaliGH: present in
the agueous solution]
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Answar (45)

Bal. males af HCl = 4 = 1077

T3

males of Ca{CH}: reactad with HCI = 2 = 10
indial amount of Cal0H): =4 = 10 moles

Bales of COy =2 ® 103

Voiume =2 % 1003 = 224

=44 8 =10 LA

=44.8 cm?

Meares! intager = 45

The number of maoleculesfions that show linear

gromelry amaong the fallowing s .

S0., BaCl,, GO, N;, NO., F,0, XeF;, NOL, 15, 0,

Answer (B}

Bol. mear geamaltry is shown by

T4,

BeCly; COy: Ny Xef, NOS Tl
A —+H

The molecule A changes into its isomeric form B by
following & first arder kinetics: at-a temperaiure of
1000 K. If the energy barrer with respect io reactant
energy for such isomeric fransformation is- 181,48
kd mot-! and the frequency factor i5 10°7, the time
required for 50% molecules of Atobecome Bis

picoseconds (nearest inleger). [R = B34 J K-
mialt-]
Answer (63)
En
Sol. k=4 RT
.|
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1407 §a 1000
= [-:“]33} & tﬂ.."l‘l}'l:‘ll:l:l:'l

= 102 (g5}
= (1090){10-19)
= 10%

0693
~qp'"

= 0,693 x 1019
=603 = 10-

L1

=B8.3 picoseconds
Mearest integer = 59

T8, Consider the following sequence of reactions
{ij Sm+ MC1

[ [a (i) WalD,, FHC
(1l =
A
] El.lrl:l.. P]mLﬂ

if) Ma, Eiher

Mofar mass al the product formad (A) is

g mol?
Answer [154)
Sol.

ND, NH, M1
@ ) s HEI @ (4] Mahily = HC @
s s
e

=g

Q)

Molar mass of 8 = 15¢£
Fricle




