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IMPORTANT INSTRUCTIONS:

(1) Thelestis of 3 hours duration.

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

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

(4] Section - A Attempt all questions.
(5) Soction-B : Altempl all questions.

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

(7] Section - B {21 = 25) contains & Numerical value based guestions. The answar to.sach quastion
should ba rounded off fo the nearest integer. Ezach guestion camries +4 marks for correct answer and
=1 mark for wrong answer,
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| MATHEMATICS

SECTION - A

Maultiple Choica Questions:This section contains 20
maltiple choice questions, Each quasiion has 4 choices

{1}, (2}, (3) and (4}, out of which ONLY ONE is cormect.

Choose the correct answar:
1
1. Let<a.> beasequence such that =0, a, = = and
1518
28,.r=5a,-1-38,n=0,1,23, .. Then % &
o |
15 egual to
(1) 3awn =100 (2} 3awn + 100
(3) Jawe— 100 {4) 3aps+ 100
Answer (1)
Sol. EEI.-..: = 5‘5“-1 -_ 3-5“. n = 1]'. 1, E. . -uEﬂ"lQ
characterzic equation
2t =5x-3
= =1 E
2

= g, =gy |-u[;]

— ﬁunpiq:ﬂl
8=ptag==q=1p=-1
— E_={%.‘|"—'|
0 finy by
2a=2lz]-20
w1 P! ¥
F3Y 3™ 1
12fl2)
T =100
2.5
27
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2 Let the equation of the circle, which touches x-axi= al
the point (a8, 0),-8 =0 and culs off an iMescept of length
b oon -anis be 55 pF = oy s Ly + 7= 0,00 Ihe circle les
below x-axis, then the ardered pair (25, b7} s equalta
(1) fo, B7 + &y) (@) {r = o)

(3} (v (% + 4a) {4) {o, P-4

Answer (4}

Enl. |E|:|.j

'
A=
f}
F=—
2]
a=%=sen
bY (a
= *=3]2)
P
= e i
= P=pf-dat =2 = (2a) = iT =t
P
T TR T 4
= W spi—dy
(2a, &%) = (a, [i* = 4y}

3 Two pumber by and ke are randoméy chosen fram the
sotof natural numbers, Then, the probabliify that the
valua of #1 + Fo, (1 = J—1}is non-zem, equals

2 1

() 3 @ 5

3 1

3} = 4) —

(3) i [#) 2
Answer {3}
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Sol. Letki=dki+n, ne {0, 1,23

bx=diz+m
(o Y = (14 G
(Y = {1-1-1}
1. =1
Zerg = 1, (=1) pair =" ll 4 -"||
=1 I'l -1, +F|r
o R
i, (=) pair
paes preknbality = =
-0, A
1_3
Prooabiity (non-zero) = 1_3__3

4, The number of different 5 digh mimbers greater Ban
50000 that can be formed wsing the digits 0, 1. 2, 3, 4,
5, B, 7, such that the sum of their first and last digis
showld nod be mors han B, &=

(1} 5719 {2) 4808
(3) 5720 {4) 4607
Answer (4]
g=a
afl b, ¢, o, @ ara nat 0
i) @a=5
5 __ _e=ec{d 210}
B 4 =1 ways
(i) a=8
6 e=e={210}

B 3 ways
(W) 7 ___e=ee {10}
8. 2 ways
Todal = B34 + 3+ 2] - 1
= 4B0T numbars
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5. Let"C..i =28 "C.= 56 and "C..1= 70. Let A {4cost,
Aginl), B (2sint, <2cost) and C (30, F< n = 1) ba the
vertices of a triangle ABC, where [ i5 8 paramsater, |f
(3= 1F + [3pF = a, i3 the locis of the centroid of
tHangles ABC, then o aquals
{1} 6 {2) 18
{3) & (4) 20

Answer (4)

Seol. "¢+ =28
“GEEﬁ
= T0

"G, 28 ¢ 1)

— j L —

"C, BB n—r+1 E{anﬁ

G D FH1 PO el

.. T0 f—r- 56

Aldoos!, d5ind)

w (R, k)

Bi2sivi, =2 005l Ci1, Q)

h=¢m5!+25im-r 1 = 4zinf - Zoosf
3 3

o 1)

B 4

3h -1 = dcosl + 2sini
Ik —1 = qamnil — Zoosl
{1F + (2¢
{3h—1F + {3k} =20
Locus af centrodd: (3x— 15 + (3y)* = 20
= =20

G. Let T, ba ther ® terrmn of an AP. I for some m,

T :

25
m =75 " T, ~ap and 203 T, «13. then

r=

Am
5my T isequalto

(1) 142 (2) 126
{3y 112 (4) &8
Answer (2}
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&3 25| 1711
Sol. 20%°T, -zu[n. PR LR
e T 2|. 20°]'|
- e 1
20=°25
Tim 4 2
20
1
d =
0= 28
T 3:[:;:—1;;0'--1
= 28
1 1
T m— I‘I'I=2‘|:|'
" 30%25 35

2m Foea: 7
Mow, Sm 3 T, =5;2ul T
T

=320 '_i

40 o 40 |
= 100 | 2225 + 309) - 222 184
2 )= glaes 18y,

a=d
L T40 19 ]
= 126

7. Let O be the origin, the point 4 be 2, - V3 + 2421,

the paint B(zz) be such that V3 2, - (2| and

mmz;;:m:z,-n’—é-man

(1} ABC s a scalene iriangle
(2} ABO is an obluse angled osceles Inangle

{3} area of triangle ABG is "

43
11
(4] area of tlangle ABD is =

Angwer |2)
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B
Sol. [ >

Alz, =3 + 243

o
m=|z||=1|'3_ﬂ='\|l'1_t
1 1
and OB = —|z|=.|—=
lal=y3
ABt= OA + 0B - 2. 0A. ﬂﬂmsg
=11 ﬂ_g.u_ﬁ
3 JA 2
11
AB= |—
Va3
Area of AABD = %.m.us.ﬁm%
=lm:| units
Aidmto

Here DB = 4B and .m—%“-

AABD s an obluse angled sosceles inangle.

8. Three defective oranges are accidenthy mixed with
sevent good ones and on locking at them, it is nol
possible 1o differeniiale between them, Two oranges
are drawn at random from e lob If ¥ denotas he
numier of defective oranges, then the varance of s

(1) 18725 (2) 2675
{3) 2875 4) 1425
Answer [3)

Sol. There are 3 bad oranges and T good oranges.
X = number of bad oranges drawn,

X ] 1 Z
f b r 1
it Cix "G .
_pl:x} A | Tl M) ! i
":IC1 1:]'::2 1‘5%
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vananee Sol. cos|sin "= +8in" EJFELQ +EJ —£1 |
= oo 159”:[3”'_ [ 3 | | 13y es* 65\ 137
'|':|,E|I | UEI 'Il:lr_-.'1 I 3 e
3 —wsLsIn"E-s&ﬂ"EJ
-[n+1 fi"_?+z.%] 1
- C; Ca.J =:'.l:n5E gin ' D s ean 2 |
28 & 5
75 —ms{%j—ﬂ
g i the image of the point {4, 4, 3) in the lins s
K-1 y-2 z-1 11, Let ABCD be'a rapezium whose vertices ba an hi
= =:!| i (o, B ). thena +f # ¢ i parabola ¥ = 4, Let the sides AD and BC of the
it frapezium b parallel o waxis, I the disgonal 420 of
equal to
(1) 12 (27 lenglh :':TEEHEI it passes through the point (1, 0},
(3) 9 4) & then the area of ABCD s
Answer (3] ; {1} 125 (2 25
4.4, 3) 8 2
L
75 75
3} == 4) —
{3) B (4] p
Sal. of : Answer (4)
X=1_y=2_z=1 2
i ) 3 3 c
- 1.1
Q= fu, [y Seal.
Let coordinate of K= (2r+ 1,5+ 2 3r+ 1)
v PR s perpendicular o given lire 8
(2r—23)e + {r=2}1 + (3r=-233=0 A
pm Take AS=¢
Coordinate of R = (3, 3, 4) L+_t=l
(o, B 7h = (2, 2, 5) o
a+tphey=0 =t | =
i c 25 __ @
10. :II‘EI|HiFI"E+5|I'I 'E-rﬂi]'l"—a is equal o 4
2 b il = 4cf-25c+25=0
33 5
11 2 — ==
(1 {2 T = & 4.5
92 AS=c=1+f
(3] T ) 0 5 3
==~ =3 [=%—
Answer (4) 4 J
cEhotst2
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(at?, Zat) = A[ %, 1 1|,EI[%. ~1}B4,4)

Cid)dy=AD=2,BC=8
Araa al frapazium= %12+E;; L—ﬁ

75

N p—

12. IF TM}:: alen” +fefie T,
3 {1+e")

then (u + P equals
{13 100
{3) 144

Answer (1)

(2] 196
(4) &4

; | I
S, - |02 con'x
o 1+8"
~

2 =1i9&fnuaf e s
(&}

Juﬁﬁjfmﬂixdx

2
- 48 _{ x"(14+ cos2x)dx
a

x
= 2n" +4B(0 - 0)— 48 xein 2y
1]

=21 — 120 + {0 - O} = e{24% — 12)
=glast+ )
= fo+ [P =100
13, The sum of all |ecal meimum valees of the Tuncbon

1-2x, K=
Fla) = ';{?1 2 1= x<2 =
||%{x—4:|[w- Bj, x32
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131 1E7
1] — L
= @ =
171 {57
(3] 7 4} o2
Answer (4)
1-2x, -1
Sol. f(x) =« | 2(7+ 2} 1<xs2
l%[x—-mx-sa- 4D
[ 1-2x, K< -1
1':7"—21.', —fsx=0
i 3
flxl=
=i -l%[hii}. D<x=2

E:x—amx—ar. .

Minimum value at x =0 and x =45

[
tx=0, 10 .
atx a‘i:]n=-3

_11
fx=45 458 = —
af x .5 5

T m

Total B

— Total sum T
LT
i

= Oplion [4) 15 comact




14, Let A{x, . Z) be a point -

ml SANTOS

Cviimed il T b WSl ETATH

plane, which is
equidistant from the pointe {0, 3, 2}, (2, 0, 3} and
0.0, 1),

Let B=(1,4, =1 and C={2 0, -2} Then amaong he
statamenis

{51} AABC is an Isoscelas rght angled inangle, and
{52} : The area of AABC is % :

{1} Bolh are frue
{3) Ondy {S2) ks true

(2] Only (51) is frue
{4) Both ara false

Answer (2)
Sal. Ax, ¥ Z)

P0.3,2),0Q(2.0 3. /(0,0 1)

U

Az A s n swe-plane

= Alx Kl

AP = AQF

(x—OF +{y—3F +{0-2F=(y— 2P+ (y—OF
+{0-3F

P -fy+B+ds i —drtd+ W+ 0

= iy = —4x

=5 Ty = 3y v 1)
AP = ARE

P -By+B+d=0+ 9+
= y=2

=x=3

A3 20),8(1,4-11.C(2,0-2)
AB=-21+2]-k

BC=i-4]-k

AC = =i - 2] -2k
AB.-AC=2-4+2=0

= AABC i righl angle rangle at 4

Also, AB= 3, BC= 32, AC= 3
—= A8 = AC

aHAABC) = %msmm%

= only (51) is true
= option (2} is correct
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15.

The relation R ={{x, ¥) | x , ye & and X+ y i5evan)
5

(1) Reflexive and transifive but nol symmetric
[2) Bymmeinc and transitive but not reflexive
{3 Reflexive and symmatrc but not iransitive
{4) AR egulvalence relation

Answer (4)
Sol. Forreflexive (x x)e B.xe £

16.

=¥ * X = Ex— evan

For symmefric of (x. ¥l e B then{y, xie B
whenx, ye I

X+ ¥y — aven

= X BVEN

lor transitive if (¥, ) e B =¥+ ¥ — Bven
. zji R = 3 —aven

X4 FYE v aven

= ¥ + £ is aven

= (x,Z)e B

= [B |z an squivalence ralalion.

= Qplion {4} s comact.

Lat F1 B — H be a luncton defined by

f{h':l=12+35:|x’+[:;f]x+b,a 1. IfFfix + y) =
fx)+ Ry + 1—% xy , than the value of 23&:”[;‘]; i5

(1) 715
{3) 735

12} 675
{4} 545

Answer (2)
Sol, Puly=10

Ehariabad Branch : |- 10, Asker Arade ADE Cranabad 2+81 SFL14 41040, +81 ¥3114 42350

fx)l=N0y+ Ak)+1=0
R0y = -1
AOj=0+0+b

—=h=—
2
Rt )= A=) s K41+ 2

£ = F(-1)+ F{1) ?
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{3 ;
'1={2+3‘5“i_:.f .};-11+n+{2+333
- R
+
a-1

3
Flix}:%—%x 4

5 1/ 5=G=11"Y 3/ 5=6
) el 5
2100 5 H

7\ B ) 412
55 45
ek
T 4
875
28

= 26

5]
Efm‘ =875

17, The afed (in sg. units) of e reglon
e D2+ 1, 0yt +, k|3 s

17 g0

3 @3

G4 32

e £ 4y ==

3} ; 14) 3
Answer (3)
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Ne =]

.y |
i’ 2 21 =
Arga=2 £{x +1de= 2[5+ 7] II

=i,
3

¥

18 W iix)= i;z‘l_ :E,H'E i, then

X

B k
EILEF is equal to-

(1) 842 |2 B2
@ 2 (4) 41
Answer (3)
2 2"
EJL rtl]_2i+2v: _EI'+,'.|""',__!'
pd
214 :?_.l 2
1-¥)= = G
f* x} 2I.._'_E-'l'nl 2 +2.|.‘-_ 74 -..lliz.r
Er
_ 2
2+ o2
2+
= )+ M-x)=—=—=1
{il':l E I] “fi_'_zlc
uE & 2 3
= s e el
40 415 of
_...+F|E.r+f|iﬁ."‘fll
T8 B0
TCI | ot B it
152] 132] |

2l &8
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{F[éi” mLI |_ 32] .32]
ikl

il ]

W2 1 81

=404 —=—
B 2 2

Let for scene function v = flx), f:.l’{:r}dt - Xy x>0

=-l*|:|+

0
and f2) = 3, Then 6) is egual to
(& (2) 3
{3) 1 4) 2

Answer [3)

Sol. itm:m = x°f{x)
[¥]

= xfix) = 2xllx) + o ['{x)
= 2 FPix)=-xfx)
B . S
flah X
e _ 1
{}rjdx -{
= Infix)=-=Inx+C
f2y7=3=Ind=-InZ +.C
C = InG

= F{x}:% =B =1

20, Thesum, of the sgueares of &l the roots of the equeaton
ek |Pe=F=4=0,8
(1) H2-42) i2) 8(3-+2)
(3) H3I-2) (4) B(2-2)
Answer [4)
Sol. For ¥ EE
2

H+Pe—-3-4=0
¥l Pe-F=0
~2+ 4+ 28 14203

sn HTDS H Mz Odfion: San boaf Linkmrsdy, Mo 1 Sanindy Magar, Patan Yarn, Camrald

m s o e Univaruty | GBS Bvnnch ;|50 foshet Arade ADC Chanasad 3491 BI114 41940, +51 33114 42350

Only 242 -1 is accepiable oot
Fnrx-:g o2y +d-_d4=0

F=2x-1=0
=2iu:'j=1=ﬁ
Only 1-42 is accepiable
Sum of the square = [1 } |242 - T]

= 6[2-Z)

SECTION -B

Numerical Value TyfEestions: This section
contains 5 Numeancal bazsed questiona. The answer 1o
gach question should be rounded off 1o the nearest

miteger

g
21, Wa=1+3 (=377 "*C,,_, then the distance of the

Fa=l

paint {12, 4/3) from the line ax—y3y+1=0is

Answer (5)
&

Bol. o =14 3 (=1 %Cy, ;37
Fal

Let 3 = x
—r=1

Ll=1+i[1-."ir}l_] '1251,.-.1
=14 & 12 Hﬁ-‘]zm
[ 1 Irzl G._-' _.,.I'EJ_

a="1+ ll{ M Vg o s )

J3i

R T e o
-.u"_rl 2

1 | (-2w®)” = (20" | :
"ir" 2 I

=1 4

=1-I-

So, distance of (12, 3] from ¥ - 3y +1-0 is

12—341
2

=5
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Let &4 demate the set of all real matrices of arder 3 = 3
and del 5= (-3, =&, =1, 1, 2). Lk

Siz{Anfals M: A ATandage S% i),
SizlA=[aje M:A=-ATand a,= S, %1 j),

EBi=fA=[a]e M:an *aue+as=0and ay0 5,
iy

Sy & 0 B3 = 125 a, thien a equals

Answer (1613)

Sol.

23,

[a, a, &,
| 81 85 8

[y Sy Sy |

Mumber of elements is 5= A= AT = 5 x &
Number of elements in A = -A" = 0
Similarly, number of elements in 5; =

By 4 By 4+ By =0 = (12-3) =34

ar {11-2) - 3 't =12 x5*
of (-1-12) = 3 [

.
mS, 8 =12 &

mS S UE )=+ 121 §

= B x[13 = —13] = 1254

o= 1613

bet g=i+ ~kb=2+2f+kand d=axb.If &

is & vector such thal &¢ - |&]|é — 2d" - 8and the

angle  between dand € & % fhen
I - TR
HO-36|+|d= ¢ is agualto

Answer (5)

e
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g —2a("=8

|6+ 4}Ef ~45 T &
[EF +12=4||=8
6 ~4f6]+4 =0
[6f=2

d=4xb

dxd ={@nb)ec
;’:ldlIx[é|sm]—;.r=[[é.&'m—[ﬂi.-n']nei]z
4=2|BF + (b &}2) 5F)-2(b &) b)
Let b.¢ = x

4=38+ 3% - M«

- 20x+32=0
x=§,4
3
T
bo=-.4
- 3
= 5.&:%

Naw, |10-38.¢ |« |dx=E[*

=|[10-8|+21 =6
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3x K<
Let fx]=iminl1s x[x]. 5+ 2[x]} .D<x<2
l:l 5 o de

where [ ] denotes greatest integer functoon, I o and
[ are the numbar of poinls, whera ks n#ot
continuous and i3 not differentiable, respectively,
then o+ i equals

Anawer (5)
|31 cE=0
min} 1+ x, %} D=zx=1
Sol. fix)=
) 'min| 2+ xx+2} Hex<c2
| B a2
5+
(7
A
2+ |
4+ B
- T——
1 2 3 4 ¥
w=1r
dx ca=0
R S
)=t -
¥4+2 s x=2
5 2

25,

Mol conlinwous al ¥x= {12 =a =2
Mot differentiable at xe (0,1 2] = =3

e =h
4 "

Let E,-‘; - *; -1 be an ellipse. Ellipses E's s

constructed  such  that  their  cenfres  and
eccenlricities are same as that of £+, and tength of
minor axiz of E k& the length of major axis of
Eis ol 21) 1A 5 the area of ihe elipsE |, then

§|E.-'l.,| I5 eequeal o
'T'..-1 i

Answer (54)
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P
Sol. E,.-%J’Tn

Let &y be minar axis of £ and a; be major axis of £

by
= = ]

a;

Mo, B+ i be mincs axis of £+ and & -+ Bbe major
awis ol ;41

Aleo gi-1=byand &= 8is

b _ B,

b E= ﬁ
= by ﬂ'
a;

= Aregof =5 = oab

= Sir1=nrBisabieq

off

e
B 't
= n(ba, J.[ = ]

5= 5187

F A g 2
= S|=E‘L.EE=EHI|EJ.SJ=ERI\3F
= B Bdn
ZS=| YT
=
5:; Bdn
= :?‘.15"- 5 = 54




ﬂ 5“ HTus H M BlPiee: Saiiveah Limepining, K 1 Saiminads Maghn, Pastng i, Chasighad

Ghaziabad Brandh ;|- 10, Acdket Arcade. ADC Chastabad 3 491 53114 41940, +51 93114 42355

Chirired il T b WS ledrAT

[ PHYSICS |

SECTION - A

Multipte Choice Questions: This section contains 20
muliple cholce guestions. Each question has 4 choices
10 02Y (3 and {4), cut of which ONLY DNE & correct

Choose the correct answer :

26. Three nfinitely iong wires with linear charge densily
+ are placed slong the x-axis, y-axis and z-axis
respactively. Which of the following dencies an
equipatential surface?

(1) &y + px+ 22 = constant

(2} xyz = constan!

(3) (%4 ) 7+ FF) (27 + x7) = constanl

() (x+ yh iy 2) (2 + x) = constant
Answer (3)

Sol. Polential due to an infinite wire is W =2k Inr.

where ris tha distance from the wre,
Taking the point in space Pl ¥, z)
Distance from wire along x-axis is r, =" “z

2

Distance from wire along y-axisis r, = ¥t 2z

Distance from wire along z-axis is r, = .,IE'-:T
= Potantial at P due fo wire glong ¥-adis =8
V, =2k Inr
Polential al P due o wire along y-axis s
Vi, =2k Inf
Potential al P due 1o wire along z-axis is
Ve=2kInr
= Mot potential at P= V=V, +\W V]
of V= 2kiinr, + 2kLInr, + 2kAInT,
te, V =2k Infr,rr)
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ar W= thi.lr:[.qry"" szt 4 xt -.|r.'v='2 +J-“?I|

= kiinly? 202+ a0+ )

= For equipolential surface
{32 4 2 (90 + 270 + 22) = constani

27, Choose the cormed! nuclear process from the below
aplions
[p: proton, o neutron, e ebleciron, &' posliron,
v ! meutrimo, Vo antineuiring]
{1y n—spea*+ vy (2} n—apda+ ¥
(3 N pEg+V 4] nepte* v
Answer {3}

Sol, For all nuclear processes, charge must be

28,

consened, Alsg, when a release of an edectron (&)
itz always acoompaned by a release of an
anftinautring [V)

Hemoe, M- p+e +V iz the correct answer

Consider a long thin conducting wire camrying a
vnfarm currant [ A particle having mass "M and
charge “q" is released- at & distance """ from the
ware with a speed v, along the direction of current in

the wire, The paricle gets attracted to the wire due
to magretic force. The particle turns round when it

is-al distance ¥ from the wira. The value of x is

[up b5 vaouum parmeability]

1) a[1—:—1ﬂ% (2]

LR

'4""'“_"'1:!_

(3) al'l—%i (4) ag M0

Answaer [4)

Ehariabad Branch : |- 10, Asker Arade ADE Cranabad 2+81 SFL14 41040, +81 ¥3114 42350
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Sol. Let the velooty of the paricle make an angle 0 with
initial diraction when it is at a distance x.

X .
— == Al
= = VRSN {ly

@ ok
Alsi, - _rrr[-

di _ —Zwmxsld g eq() with sai)

iR

249, A wire of resistance K is bent inlo an seguilateral
friangle and an Idontical wire is benl info a squara.
Thie ratio of resistance betweaen the two end points
of an edge of the trizngle fo that of the square ia

(1) 3227 {2} 27132
(3) &9 (4) 9/8
Answaor (1)
Sol, For the wira benl [nko an equilateral rangle, each
side has a resistanoca %
Al
A |
A T o
R %
4
HEI ]
1 2R
R = = e = |
ag _E%F_ = 1 {lets say)
3.3
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For the wire bent info a square, each side has a
R

resistance —.
d

%

4
1

B

R
4
R
4
"
4

i

v i
E'HI:'E'-F =ﬁ=

44
2f
fh_g 32
R, 3R 27
16

I% oE

1 (lets =ay)

30. A proton of mass 'm,” has same energy as that of a

photon of wavelength "', If the proton is mowving at
non-relativisiic speed, then ratio of its de Broglie
wavelength to the wavalength of pholon B

1 [E 1|E
(N 5 ||— @) - {-—
L FHP E mF

1
& 1 e Yo
[ hp C mp
Answer [3)
Sol. Energy of photon = £ - %’E
_ e
= Wavealength of photon = & = =
F!

Fiiao
Emargy of h= E==mi
rgy of prolo 3™

= Linear momentum of profon = P = ,fEmpE
Or de-Brogle wavelength of protan

-1 _h A
=hp=g= E
S h E
Rato £ =— =
a1e .3 fzme he
A E
& E'Jp
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A Camaot engine (E) is working between fwo
iemparatures 473 K and 273 K. In 3 new systam
bwn engines — engina £ works betwaen 473 K 1o
373 Kand engine Ex works between 373 K 1o 273
K. W iz, ;1 and vz are the efficiencies of the
engines £, £y and & respectvely, than

(1) miz= i+ n {2) mizzna+nz
(3 miznitne {4) ne=ning
Answer {3)
Bol. Efficiencies of 8 camol angine n=1- T“_""'-
T!-DI.IL?E
373k 0
=1 lh —
T4TAK 1ﬂ"ﬂ-
273K 100

32

fta =
2= 373Kk " ama

T L
W2 =" qaK 313

200 100 1ﬂl.'il 100

M2 = yea " 473 " 473 ar3

= Mg —T=Ta

or  THa < ¥y +MNz

Due 10 presence of an em-wave whose slecin
companent B given by E= 100 sinlof = ks N, a
cylndar of length 200 cm holds certain amount of
em-enehgy Inslide it IF another cylinder of same
langth bul hall diameter than previous one holds
same amount of em-enargy, tha magnitude of the

eleciric field of the coresponding em-wave shodld
b modified as

{1} 50 sinfut — kx) NC-' {2) 400 sinfust— kx) NC-'
{3) 25 sinfut — ke NG (4) 200 sinfut — k) NC-

Answer {4}

Sol. Energy density of an EM,.. % Ex. whare Eyis

the amplituda of the wava.
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Since total energy s same for both cylinders
| ;t b !

[EEEﬁ Jxﬁﬂ, - l —sE3 }:Rﬁt;

—~ EIRIL =E: RELi

_ER L _100d
E || ~ 200 NIC
i S :. " @iz

[ Lig= 200cm|

= The ampliiude of coresponding EA wave is
200 NiC

ar ithe wave is E = 200 sinfut — kx) N

33, A hemispherical vessal s complately filled with &
liguid of refractive index y. A small coin i kept at
the lowest point [O) of the vessel as shown in
figure, The minimum value of the refractive index of
the liquid so that a person can ses the coin from
paint £ {af the lavel of the vessel} is

E

(13 42 (2) 3
3 J3
@) 3 ) =
Answer (1)
Sol, A

= _-lz_ -
.

o

For the rayvs from coln 1o reach the painl E, ihe
refracted rays must grazing the surface, (e they
must be incident at critical angle - inside the quid,

1

sind .

i 15 minimum wihen 0, i3 maximum,

Maxmmum value of . = 457

= p has a minimum value of 2.
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34, Twocapaciors G and Cp are connedled in parallel

io a batlery. Charge-time graph is shown below for

the bwio capacitors. The energy stored with them are

Ly and Uk, respactively. Which of the givan
sialemenis is trua?

T c.

9 c,

—
(2] Gy =0s, Lh= Uk
(4) Ca>Cy La>Lh

(1) Ca=Ch, U< Uh
) Cv>Co. Ll Lia
Answer {4)
Bol. Far a capacitor at steady slate

o= GV and u-%mﬁ

Since Oy and Oz are connected in paraliel, Vi = Ve
Also from graph g < g2
= i< ol
e Oy &4 or Cy > 5y

U _cv _G

Us o3
of Lh< Uyor Uz =L

35, A paricle of mass 'm" and charge g’ Is faslenad 1o

one end 'A' of a massless string having aguifibrium
langth |, whose olher end is fixed at point "0, The
whode svstem i placed ona frictionkess horizentat
plane and is initkally-at rest, If uniform electnc field
is swilchad on alomg the direction &8s shown in
figure, then the speed of the parlicle when it
crosses the s-axls (5

¥
‘ E-—»

W

[
gEl qEl
N = (2) || =

@) ,If:—f'” ) %"’E‘

Answer (1}

A
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Sol. From work energy theorem,
Work done by alectric force = change in kinatic
ENErYy

ar qE|IJ— -}m%ﬁ’u'- et

gEl 1 i

=3 ——

2 2

[erEl
ar = [—
m

35, Inthe experiment for measurement of viscosity 'n'
of given bquid with a ball having radius R, consider
following statements.

A Graph between termenal welocity Voand @ will
be a parabaola,

B. The terminal velocities of different diameter
balls are conatant for 8 given ligquid

. Measurement of terminal wvebocily s dependend
on the temperaturs.

0. This experiment can be uilized 1o assess the
density of a glven lkuid.

E. Ifballs are dropped wilth some initial speed, the
value of n will change.

Choose the correct answer from the oplions given
below;

{1) B, Dand E only
{3) A, Band E only
Answer [2)

Sol. The terminal velocily of ball of radius R inside a
fguid of wiscosily n can be  wriilten as

2} A, Cand D anly
4} . D and E anly

Ve = EF:F [a—p ), where o is the density of ball
and & Is the density of the liquid
Hance.,

A |s correct since Vr o RE gives a parabola on a
araph

1
C Is correc! since Veo— and v vanes with
n

femparaturs
D is correct smce Vealo-p| fe, vanas wih
dansity of liguid.
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47 Caonsider following statements;

A, Surface fension arses due (o esira enargy of
the molecules at tha interior 85 companed o
the molecules al the surface, of a liquid,

B. &s the femperature of hguid rses, the
coefficient of viscosity increases.

. As the tempesalure of gas increases. the
coefliclent of viscosity increases,

0. The onsel of furbulence s delermined by
Reynald's number.

E. In a steady flow two stream |mes neves
Interzect

Choose the comact answer froam the options givan
bekow

{1} A, B, E only (2] G, B Eonly
{3y A B, Conly 4] B, C, Donly
Answer (2)

Sol. Surface lenskon arises due to exlra enargy of the

malecubes -al lhe molecules al the surface as
comparad at the interior of a lquld, The coefficient
of wviscosily for a liguid decreases with rise in
tamperalure whese as i increases for gases with
imcrease in emperatune. The Tow & lurbulent far a
Reynaold's numbes greater than 2000, Stream lnes
pover inbersect b a steady fow.

Which of the follawing circuits has the samie oufput
as that of the ghven circuit?

Anzwer (3}
Sal. ¥ = AB AB

-AI:IE E]
= :’las[§+5_!=‘|

Le, NOT gate with A as Input
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38,

The centre of mass of a thin rectangular plate
{lig = x} with sides of length @ and b, whose miass

. X
per unlt area (o) varies as o= E{wham rin 5 @

constant), would be

Y
b
o i ] .
HIJA-I
(1 |§5 2) lalﬂz%
(3] |§a§4: @) (ga 2?
Ansiwer (4)
Sopl. dm=odd

= erlel){cly) = %{dﬂidﬂ

o (B
i ¥
I j.-:}b (clx Hay)
a 5 e}
¥ oy dy
Bl S AP
3

[ o
i

o o

fam 17| (@xde)

Yeam =
dm JgX
I .I Eb h’.'f.ﬂ'_”l:l'j.l']
a h
an':rJ ydy
_a_ @ b
a b i
fic] oy
o o
L2, Feom = :Eéﬂf'
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40, Given below are bwo slatements: one is labelled as

Assertion A and the other = labslled 3= Reason R

Assertion A: A sound wave has higher speed in

solids than gases

Reason R: Gases hove higher valoe of Bulk

madulus than solids

In the light ol the above slalemenls, choose the

correct answer from the opllons given balow

(1) Ais true bul R is false

(2} Acis false but R is true

{4} Bath A and R arg true and R is the comacl
explanation of &

t4} Both & and R are frue but R is NOT the comact
explanation of &

Answer (1)

Sol. Speed of sound in & madium depends on nertia

41.

and elaslic propertles as v= E for gases and

V= J% for solids, Soe the elastic property of

solid happens to be many folds greater than that of
gases, the speed of zound n sollds 15 higher than
N gases,

Alsn, bulk modulus of gases vares babwean 0 and

» | B —;-JJ g hence reason is false,

& bead of mass 'w' slidas without friction on the wall
of & werlical circwlar hoop of radius 'R as shown in
figure, The bead moves under the combined action
of gravily and a masshess spring [k} stlached to the
battam af the hoop. The equilibnum engih of the
spring 13 'R, If the bead 5 released from top of the
haop wilh inegligible) zers imbal speed, velocily of
bead, when the length of spring becomes 'R, would
be (spring consiant is 'K, g is acceleration due fo
gravity)
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_ Y e
2

Metl work = change in kinetic energy

el
amgA kR
2 2 2

£

L8

ar ' =3gR

ar v =, [3gH

3|3 2®
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42, Given below are bwo siatemenis ;one iz labefled as
Assartion & and the other i labelled as Reason R
Agsartion A Inacontral force fald, the work done
is independent of the path chosen.

Reason R : Every force encountered in mechanics

does not have not have an associated potential

Enargy.

In the light of the above statements, choose the

most appropriate answer from the opticns. given

bedow

(1) Botn Aand R are true but R s NOT fhe correct
expdanaiion of A

{2} Ads true bul R is falss

{3} Both & and R-are true but R is the corect
axplanation of A

@) A s false bul R s true

Answer {1}

Sol. Assertlon i5 comecl  as central  forces  am

43

conservative m nature, e, work done s

independant of path,

Reason is frue as some Torces in machanics: like,
frncton are non-consarvalive becauss work done
depends on path and only conservative forces have
an assocEated polanbial energy.

Also, reason does nob explain assertion,

Find the equivalent resisiance behween iwo ends af
tha Fofloweing circuit

F
3
— W WA W T

i r
3 3

r r

M @ g

(A} r 4] —
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Answer (2)

Sol. The three resisiors are in paraile!

e ;
vy -
/ J \
e
\ : /
e
1 1 1.1
- —_— e — o —
Hoy BEL
3 33
Or R, ,=—

A than prism & with angle 4° made of glass having
refractive index 1.54, i combined wilh anothear thin
prism P2 made of glass having refractive ingex 1.72
to get dispersion without deviation. The angle of the

prism P; is degrees is
16

1 i

(1) 3

(2) 1.5

[(3) &

(4) 3

Answer [4)

Sol, Fordispersion withaut deviation,

|I-|1 1"-”; ﬂ“; B b 3
= {154-1)4" = (1.72-1)A

4 054

£ DI?E:’#E
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45, For.a particular ideal gas which of the follpwing | Answaer (1)
graphs represants the varialion of mean squared
valocily of the gas malecules with fempsratura?

Mt

IRT

Sol. Mean squarad velocity =(vs, f Y]

e imean squared velocity) o« [Temperatura)

Hence, graph is a straighl line.

SECTION - B

Numerical Value Type Questions: This saclion
coniaing & Mumercal based questions. The answer (o
each queastion should be rounded-off 1o tha nearast
Tt rrojacset @b @ Inteqer.

{2) i 46, A doubla slit interfarance experiment performed

My Sgquarrad
ooty

with a light of wavelength &00 nm forms an
interderence fnnge patlern on 8 scraen with 10%
bright fringe having i3 cenire al & distance of

Maan Squarad
Valooy

10 mm from the cantral maxmum. Distance of tha

centre of the same 10" bright fringe from the ceniral

W

T mipes aiure miEmum whan e source ol light is replaced by
(3) i anpiher source of wavelenglh 660 nm woukd ba

T,
Answer (11)

Sol Position of the 7™ bright fringe w.r.L cantral maxina

My Scquarracd
i ooy

aD
. ina YOSE is y, & S
Turmgmmraieire ¥ | !
{4} 1 = fg X
Yip *
E
;-I
ég or Yo ¥ w0
Eﬁ
=|ﬂ MM 40 mm
| [ rem
Tamperature ) = 11 mm
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| sn HTDS H Mz Odfion: San boaf Linkmrsdy, Mo 1 Sanindy Magar, Patan Yarn, Camrald
Ghariabad Branch : |10, Aker Areade ADL Chapabad T+81 §E114 41940, +81 S3114 42350




Ciswmieid T hie Ualagralty
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elasticaty pear unit torque appBed on the system. The
measurad quantity has dimension of [MPLETSL.
b =13, than value of c iz

Answar (0]

Bol. [Modulus of alasticity] = ML-1T-
[Torque] = MLIT-=
[Modulues of alasticity per unit torqua]

MU
“wiE

48, Two iron solid discs of neghgble thickness have
radil Ry and Rz and moment of media i and &,
respectively, For B = 2R, then ratio of &1 and &

walkd be 1%, whera x =

Answer (16)

& F 1
M, nR! 1
Sol. Given —1= __L=[.? L.
M, ﬁé“ 4

f 2

LM ool A

= 1_.[ P o e

Iy M, 4 4 168 x

=186

43, & finy metallic rectanguler sheel has length and
breadth of & mm and 2.5 mm, respectvely. Using a
specially designed screw gauge which has pitch of
0,75 mm and 15 divisions in the ciroular scale, you

are asked 1o find the ares of the shest In this

maasurament. the maximum fraclional emor will be

¥
ﬁv.hmxls

Answer {3}
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Sol. Least count of screw gauge =
Pitch
Mumbar of circular scale divissons

0.75 mm

— LG = .*15 ..... D.ﬂﬁ L

Length, ¢ =5 mm

Breadth, b= 2.5 mm

Area = b

= % emror m area = (Y% arror in lenging + {% error

in braadih} = B n':llnu+ Th‘ 100

0.05
2.5

= 100+ = 104

.05
5

= 3%

80. The momenl of inerla of 8 salld disc rotating along
its diameter is 2.5 ttmas higher than tha moment of
inartia of & ring rotating #n similar way, The moment
af inertia of a solkd sphere which has same radius
as the disc-and rolating in similar way. is » lmes
higher than the momant of inefia of the grean ring.
Here, n=
Consider all the bodies have equal masses

Answer [4)

Sol, Ghvan,

Wi = My = My = iHled’s 33y} and Rates = Rl
Fiwe = 2.5 Fing

2
MG 3 E_ﬁm‘qﬂm
4 2
2
= Ryl 3 g
IIBII'I'I-EFI’I l‘q'“II"'lD
9 mFﬁW
mRL  =n
dige
n=4
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| CHEMISTRY

SECTION - A
Muitiple Choice Questions:This seclion containg 20
mufiple choice questions. Each queston has 4 chojces
{13, 12}, (3) and {4), out of which ONLY ONE is correct.

Choose the cormect answer |
51, Match the LIST-1 with LIST-I

LISTA LIST-lI
{Redox Reaction) {Type of Redox
Reaction) {
A, A I Disproportio- |
CHygy * 20pg) — ratlan
COyyg + 2H,0y, reacton
B A 1] Combination
ENEH“] —p I'Ea:ll-ﬂn
2N+ My
L A i, Decompostion
ViOpgipy +5Ca —— reaclion
2"‘"15:. i Eﬁaﬁm |
0. & . | Displecsnent
m?ugliﬂ:' " raactian
EH'.*Dn:n i "r':'i-":m |

Choose tha correct answer from the oplions given
balow

(1} All, B-1II, AL, DIV (2) A<IV, B-1, CAII, D11
(3} A, B-IV, -1, DIl {4) All, B=Ill, G-IV, D

Answer (4)
Sol. (A} CHalg) + 20:05) B | 250g) * HeOHl) =
combination reaction
(B) 2MaH{s) —— 2Na{s) + H:Ag) =
Decomposition reaction

() WeDefs) + &SCals) iy =) +» BCalis)
= Desplaceman| react:an

(D). 2H:0; (ag) —2 2H00) +
= Msproporionation reaston

O:g)
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8¢, Given bedow are wio statements,

Statement I; D-glucose pentaacetale reacts with 2,
4-dinitrophanylhydrazine

Statemant Il: Starch, on heating with concenirated
sulfuric acid at 100°C and 2-3 atmosphera pressure
produces gluoose,

In tha lighl of the above stalements. choose the
correct answer from the options glven below

11} Bolh Statemeant | and Statement |1 are trus
{2} Statement | 5 true but Statement Il is false
(3) Statement | is false but Statemant Il is true
{4} Bolh Statement | and Statement |1 are false

Answer (3}
Sol. = Deglucose penlaacetale do nol resct with 2.4
ONP
o Starch SCHEE04 oy cnse
2-3 atm
100°C
53, A molecule {"P) on treatment with scid undergoas
regrrangement and gives ("Q') (P07 on

azronofysis followed by reflee under alkalina
corndifion gives ("R7), The structure of ("R} is
given below.

)
The: structe of (P} s

CH,
CH,

e

(3 <Xj\ e 1)
oH
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dnswer (2 and 4)
el '

oy, o iy,

80,7 T Vel el ) (]

a0 — r:] o[ )= [M_;
oy r]- ; _.-J'- ; “ == o _,J,_t_
||'-i.: 3 U NG | e |\_/'

St
[Aly by
mal L~ %-"‘
0.100 | 200
L IR
Fora given reacton R P, 1, I8 related lo (AL as
2

gQiven Im lable.

Given; bog 2 = 0.30

Which of tha following is frue?

A Theorder of the reaction 1s ¥

B. If [A]nis 1M, then €, is 200,40 min

2
C, The order of the reaction changes to 1 if the
conceniration of reactant changes from 0,104
B o DUE00 M.

O t, l=800minfor [Ala=18M
i

Choose the correct answer from the oplions glven

bealonwe

(1) A. B-and O only (2} & ard C only

{3} Cand D only {4} A ard B only

Answer (1)
sul' 1:1 = tcﬂ-rl.ll

I
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Y (G
I {E;:-u
200 (04007

100 L0025 )
=2 =4

(1-n)=3

=5 ﬁ_ﬁ=;:‘

B -2

For Co= 0.1 = t, = 200 min
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IR e

1001 Jz |

For Co= 1M

- 2 mﬂtﬁ];"ﬁ_”

; JOA(\Z-1) V2

= 200,10 min

== B s correct

C s Ingormect

ForCa=16M
?wa'ﬁ[vﬁ]{ﬂ'i - 'J}u 100

1 J0A[ 42 -1) (2]

ty = 400= 2 min
3

[, = 8O0 min

2

A, B and O are comact

The compounds that produce COp with agueous
MNaHCO: solution ana:

COM
A @

H@,ﬂH
MO,
OH COH
c D_O,
N, N,
oM
e
H.CO

Choose the corrmct answer from the oplions given
bl

i1} A, Cand Donly (21 Aand Canly

(3h Avand B anty (41 A, Band E only

Answar {1)
Sol. A, C. D produces COy with NaHCO, as these are

sironger achd as compared to HaOOs [carbonic
aoid)

sn HTDS H Mz Odfion: San boaf Linkmrsdy, Mo 1 Sanindy Magar, Patan Yarn, Camrald
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56. The mcomect decreasing order of atomic radii is
{1y Si=P=Cl=F 2} Mg=Al>C=0
{3) Be>Mg=aAl=S8i (4] Al=B=N=F
Answer ()
Sol. Correct order or alomic redii Be = Mg = Al = 5i,
57. Eme moleculas having square pyramidal geomatry

{1y BrFf
=& PCls (£] BrFs & XadFa
{3) SbF: & KelF. (4} S0Fs & PCls
Answer (2)
)
" w0
L 4 Bl . e X SIOAATS [rmrinnl
Eﬂ i | "'-.,r ’ Il 5
= Cl
{ | O
F—Gh =P Tresnpedsr bilpyrarmics)
| N =
= I'_|

5B faresmier s -t e i o Dl e A TR i 4
keeping temperature constant, then identlfy correct
obsarvation from following

11 Volume of system incraases
{2} The solid phase (ice) disappears completely
{3} Ligud phiasa disappaars complateby
{4) The amount of ice decreases
Answer (2)

Sol.
H; O8] —— HLOl)

On Increasing pressure 10 2 atm, freezing pont of
ice will decrease and solid phase {ice) wil

dizappear compleiely,

59 In @ mufkelection atom, which of the following
arbitate descrbed by three gquanium numbers will
have same energy in absence of electric and
magnatic fields?

A =1, i=0 m-=1
n=2 =0 m =40

n=241=1m =1

n=3 =2 m:=
n=3d =2 m: =40

Mmoo
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Choose the correct angwer from The options given
below;

{1} Aand B only
{3 Band C only
Answer (4)

Sol. (n + 1) must be same.

(2) Cand D only
(4] D and E anly

|0y
1

lml:llf-:'u:l:n-
ER| | L) ka

i+ 1) value for D and E is samea.

B0, Wdieid ofitthe Holboking oxidation reactions are
$orOy and KM in acidic

miedium?
A =l B 545
C. Fad — pa? 0 R [ [ '

E. 8,00 »5807
Choose the correct answes from the oplion glven
buzdoeay,
{1} A. Band C andy
{3) C, D and E cnly
Answer (1)
Sol. |- gets converied in iz by acidified BhnCy.

(2] A, Dand E cnly
(4] B, Cand Ianly

61, Thcammestis order of stabilily of foilowing
™ [ 2
-I"Il-ll-Ll I'ﬂ--{ll'ﬂ- | Hy "“:-""“
M } - H,
LY (] i T

Lrporr — - -

(3 C=A>B>D

Yy — v -

(4) B=C>A>D

Answer (3)
Sal. -~ : " ;
» FR-Q-Pn > FR-CH-PN > CH,—OM-GH,
P CH
G 13 B} &)}
Lo I T =
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62. Consider 'n s the number of lone pair of ekectrons

present in the aquatonal position of the most stable

structure of CIF
x The ions from the following with

'n” number of unpaired elecirons are

AW B. T#*
C. O™ 0. N
E T

Chocse the correct answer from the options given

Freslovw:
(1] A, DandE Only 12} Band G Onlky

(3] A and C Only {4) Band D Onky
Answaor (1)
Sol, n=2
VA As¥3dd (n=2) = Al cormect
Ti¥ - 45"3d" {n = 1) = B s nol comect
Cu : 48%3d® (n = 1) = C i& nol cormect
M 4538 in = 2) = D is correct
TE* ;489347 {n = 3} = E i correct
A, D and E are corpact
Crption (1) is cofrect
B3, Aswesk acid HA hias degrae of dissociation x. Which
option gives the correct expression of (pH — pkaj?

(1) log(t = 2x}
o 12
m:mﬂ;&?
(4) 0

Anawer (3]
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Sol H H' bR
c . :
C1-x) ox 5
_H }jix)
K= Ci—x)
IH']=HE-““::I

tagH" =logK, +1og| 1Tx |

_logH" =gl —log >
x

pH = pK, - fog >

£

ks
. — e
pH - pk, n-gt_

B4, Hhupgethdtiiard and B in the Iollowing reactions,

AN oy G, - CHy -Br—295N g
{1} CHa~CHz = CHz~NOz, CHi~ CHa = CH: - CN
{2) CHa~=CH:-CH:z~0ONO, CHa-CHz~CH:2~CN
{3} CHy—=CH:—CH:s~0NOQ, CHi~CH:~CHa~NC
{4) CHa~CH:z = CHz~NOz, CHi~CHa = CH: =~ NC

Answar {4)

Sol. NOy and CN- are ambidentale nucieophites
A CH1—COH: — CHz — NG
B.:CH:—CH:—CHz—NC

65, Given below are bwo statemsants:

El
Statement |: = #_,Naw,—c: will undergo
E{kalina hydrolysis at & faster rale than
b
CH Ci
Et"f e S
Et

- M
Staterment II: - P intramolacular
e bdiiroom tekedrpeEe. first by involving lone pair
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I the light of the above siatementzs, choose the
mosl appropriale answer from the pplions given

bedow

{1) Statement | & meoormact but Statement 11 s
corfect

{2) Statement | iz corest but Statement 11 (s
incorrect

{3) Botn Stetement | and Statement || are incorracs
{4) Both Statement | and Statement || are cormact

Answer [4)

Sol. [

Ey
e T
W—-EH, - OH, -0k
-
B
O L I e e L LT S ] wi

inframolecular substitulion.

‘BE. What ls the freezing poinl depression constant of a

salvent, 50 g ol which condain 1 g non volatile solula

(melar mass 256 g mol
" and thdecrease  in

freezing point &5 0.40 K7

{1} 1.86 K kg mot' (2} 5,12 K kg mol"
{3) 443 K kg mai-! 4} 373 L kg moi?
Answer (2}
Sol, ATi= 040K

k]

I 1poa
an P[EEEEP[ED}J

(K1 =5.12 K kg mole™’

67, The melal ion whose alectronic configuration k& nol
affected by the natura of the ligand and which gives
a wvialel cofour i men luminous fiame under hod
cordition in borax bead lest =

(1) N {2} Mn?*
{3) Cr¥* (4) Tid*
Answer (1)
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%

Sol. N#* gives violel colour with borax bead test in non-
lurninous flame under hol conditions. Ne* has ¢
configuration which does nol depend on nature of
Bgand prasent in octabadral keid.

Ni** == 15_eg”

G5 Bolh acefaldehyde and  acetindndidually)

underga which of the folfowing reaclions?

A lodoform Reaction

8. Cannzzaro Reaction

C. Aldct Condensation

D. Tolten's Test

E. Clemmensan Reduciion

Choose the correct answer from the options given
bekow:

{1} B, C and Donky {2} A, BandD only

{3) A Cand E only 4} Cand E only

Answer [3)

Sol.

Mame of Reaction Acetaldehyds | Acatona
A. | lodofarm reaction v | o
B. | Cannizaro raacton W | x
C. | Aldal reaction ' |
D. | Tollen's test vy .
E. | Clemmensen o | o
raduction
69, Given below are two statements

Statemment | : In the oxalic acid va KMROs {in the
presence of dil HzS04) tifraficn the solution needs
o be heated initislly to 60°C, but no-heating is
required in Ferrowus ammonium sutphate {FAS) ve
KMy titration (in the prezence of dill Hz50u)

Statement [l : In oxalic aod vs KNS Htration, the
inittal  formation of MnSCu takes place at high

M|
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temperature, which then acts as catalyst for furthar
reaction, In the case of FAS v KMnCh, heating
orddizes Fe?* inlo Fe by oxygen of air and emror
may be infroduced in ihe expariment,

In the Bght of the above statements, choose the
carrect answer from tha options given below

(1] Bath Slatemeant | and Statameant || are false
(2] Staterment | is true bul Stalement |l is false
(3} Statement | is falsa bul Sltatemaent I is brua
(4} Baoth Statemeant | and Siatamani || are trus

Answer (4)

Sol, Heating Is requited in oxalic acld fliiration due o

High actvation ensrgy,

Heating is nofrequired in FAS vs KMnOy titration
because Fe?* will gel converted Info Fe™ by axygen
of air and eror may be inlroduced in the
expesimant

Bath Statement-| and Siatement-l| are comecl.

70, Consider the following elemeants In, T1, Al, Pb, Sp
and Ge,
The most stable oxidation states of elemeanis with
highest and lowest firgl lonisation enthalples,
respectvely, are
(1) +2 and+3 {2) +4 arnd +3
(3) +4 and +1 {4) +1 and +4

Answer (2)

Sol, In, T, &l Ph_Sn Ge

Lowast first LE. = In = most stable caodalbon state

=+3

Highest first LE. = Ge = mios! slable oxldation stabe

= +4

SECTION - B

Numerical Value Type Questions: This =ecton
cortains § Numencal based questonzs, The answer io
each gquestion should be rounded off 1o the nearest
meages,
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1. Considar the following seguence of meactlons:
i

1) Mg, dry sther
oo, HO
Chiombarzene ) NH,, A

Br,, NaOH

B

11.25 mg of chlorobenzens will produce —- = 107
mg of product B, conversion, )

(Conslder the reactions resull
16, 14 and 35.5 g mol respectively]
[Given molar mass of G H, O, Nand Gl as 12, 1,

in complete

Answer (33)
Sal.

a]
ll.l,-ﬂl-l,

e
o™

moles of chiorobenzene = %?_J

= 104
moles of product B= 10
mass of product B = (1079} =83
= 93 = 1077 milligram

T2 The lormation enthalples, s for Hygy and O are
2200 and 250.0 kJ mol, respectively, sl 298,15 K,
and s, for HaQyy is -242.0 kJ moi~' at the same

temperalure. The average bound enthalpy of the
CO=H bond in waler at 28815 K is kd
mal! (nearest integear),

Answer (466)
M + lEGE -»H,0

(—242) = 440 + 250 — 2%
w440 + 250+ 242
X = 456
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Ta. Quantitative anakysts of an organic compound (X}
shows following % composition.

C:14.5% Cl B 460
H:1.8%
{Empirical formula mass of the compound (X} is
= 0
{Ghven molar mass ingmok' of S 12, H: 1,0
18, Ci- 35.5)
Answar (1655)
E!H.ﬁ: I'||1 ! ,"::1.5.1._15 E'_-ta.a;,

|:m.:|.| T

Sal.

laz ! |ad

Gz Hre Chisy Gy
= G His Glis Oy

= GszDhD:

Empirical formula mass = 165.5 0.
male

= 1655 » 107"

74, The molarity of a T0% [mass/mass) aguaous
salution of a monobasic acid (X) s -0

MiMearest integear)
Gihven ; Density of agueous salution of (X} 5 1.25g

mL-!
Motar mass of the acid is 70 g mal-]
Answer (125)
T
Sol, Moles of solute= 75 = |

100
Valumae of solulion = ——- = 80mL

1.25
M= 1000 - 12.5
&0 :

M =125 » 10"
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75, Given balow ig tha plol of tha molar conductivity vs
veoncentralion for K| in aquecus solution.

REOEEr E
Conductrity
A lScmr mad ‘)

1m,. P S,

0o |————-

¢1 018
£

If, far the higher concentration of KC1 solution, the
resistance of ihe conductivity cell is 100W, then the
resistance of the same cell with the dilute solutkon

i x W

The value of x is (Mearest inleger)
Answer (150}

100 8. \|

:I:I- —iae

Sol. LA

Eor ‘"'E =015

I =100
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[

ko« 1000
C D.15x0.15
(_15%15 225
i0° 105
10°
p= ==
225
_1%7 e
225 A]
1 _ 235
A& 1000
For V& =01
k= 150
150 = ko 1000
102
k= 15 % 104
_1t
KT
il
R=rix)
_10* 22
T 15 1000
R = 150W




