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ANSWER KEY (AK)

PAPER
Q.No. 1 2 3 4 5 6 7 8 9 10
Ans. 1 3 3 4 2 2 4 1 4 2
Q.No. 11 12 13 14 15 16 17 18 19 20
Ans. 1 2 1 2 3 2 2 2 1 2
PART-A : PHYSICS Q.No. 21 22 23 24 25 26 27 28 29 30
Ans. 1 2 1 2 1 2 1 1 3 2
Q-.No. 31 32 33 34 35 36 37 38 39 40
Ans. 4 3 1 3 1 3 4 4 4 2
Q.No. 41 42 43 44 45 46 47 48 49 50
Ans. 1 3 2 3 1 1 2 3 1 3
Q.No. 51 52 53 54 55 56 57 58 59 60
Ans. 4 2 3 2 2 4 1 3 4 3
Q.No. 61 62 63 64 65 66 67 68 69 70
Ans. 1 4 4 3 3 3 1 3 2 1
Q.No. 71 72 73 74 75 76 77 78 79 80
PART-B : CHEMISTRY
Ans. 2 2 4 2 2 2 2 3 2 4
Q.No. 81 82 83 84 85 86 87 88 89 90
Ans. 1 1 2 2 4 1 3 3 2 2
Q.No. 91 92 93 94 95 96 97 98 99 100
Ans. 3 3 4 2 4 1 2 2 2 1
Q-.No. 101 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110
Ans. 2 3 1 4 2 1 3 2 2 4
Q-.No. 111 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
Ans. 2 2 1 2 2 1 2 1 4 2
Q.No. 121 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130
Ans. 4 1 2 4 4 2 2 4 2 4
Q.No. 131 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140
Ans. 3 4 4 4 3 2 4 3 1 4
Q-.No. 141 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150
e S e Ans. 2 2 1 1 4 4 3 1 2 1
Q-.No. 151 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160
Ans. 1 2 1 4 3 1 4 3 3 1
Q.No. 161 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170
Ans. 3 3 2 1 4 4 2 4 3 2
Q.No. 171 172 | 173 | 174 | 175 | 176 | 177 | 178 | 179 | 180
Ans. 2 4 3 3 3 3 3 3 4 4
Q-.No. 181 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190
Ans. 2 1 4 2 1 4 1 4 2 3
Q-No. 191 192 | 193 | 194 | 195 | 196 | 197 | 198 | 199 | 200
Ans. 2 2 1 3 2 3 3 4 3 1
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PAPER 2
10 m/s?B
PART-A: PHYSICS
1. o) A
11 sec.!
6. From the graph IT% &
a
X
vy =20 and T v, =10
- velocity 97 v =10i + 20j V =vg - mx
direction of velocity with x axis lerati dv dx
.. acceleration RO a= — =-m —
X 31&T & AT 9T Bl e at at
tane:v_yz§:2 :—mv:—m(vo—mx):—mv0+m2x
Vx 10 i1e slope @Idl = positive &-cHD
. 0=tan(2) y axis intercept
y A& YR PIcT IJqUTs
2. Rmax = A+B when = negative FUTH
S¥ 0=0° .. Rpax =12+8=20N
— - - ~ -~ - ~ Ll ' Tl ?
3. B = (4i +5] + 6K) — (3i + 4] + 5k) 7. N2 =Ny 1| |5
A A ~ 2 2
=i+j+k 1 _
e e . meter || sec
CD=(4i+6]))—(7i +9j+3k) =-3i —3j -3k =10[ - } [W}
AB and CD are anti-parallel, because its 1 "
cross-products is 0. n, =10{ n; } [ sec } 129600
AB T CD WRM=R & H®ifs svor afew 10°m ] [ 3600sec
T A E L1n]
N, =n,| —= || =+
. .. L2 T2
4, H—>C, (i)> A, (i)—>B
_10 Hex | Awvs
5. The area under acceleration time graph T || wer
gives change in velocity. As acceleration is 1 >
;ero at the end of 11 sec n, =10 m sec — 129600
i.e. Viyax =Area of AOAB 10°m | | 3600sec
1
:§X11X10:55m/3 8. x = A? sin kt
a t denote time (t T ®I USRI HRT B)
As angle is dimensionless so [kt] = M°L°T°
10 m/s?\B s @ror A= & o [kt] = MOLOT®
1 1
===
kT
0 11 seo.t So, unit of k is Hertz 37d: k &1 AT9® SOl &
TRU-G9T A% 9 foRT &3%e 971 | uRad
@1 eofar £ 98 11 sec UvEN @R R 2 9. By substituting the dimensions of mass [M],
off . length [L] and coefficient of rigidity
A Viax = AOAB &1 &bl [ML™'T %] we get
1
=35 x11x10=55m/s T=2n /ML is the right formula for time
n
period of oscillations
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10.

11.

12.

13.

(4) S8 [M], &g [L] o gedl Jonie ML
T2 @ o 3 3 wforenfia e W)

T=2n \/ELWW@?P%I
n

Zero error = main scale reading + (vernier
scale reading ) ( least count)

=—-1mm+6 (0.1 mm) = -0.4 mm
observed reading = 11.8 mm

So actual thickness = 11.8 - (-0.4) = 12.2
mm Ans.

YA AR = =¥ W &1 ueaid + (iR
JHTH &1 UTGdTdh) ( TUdHID)

= -1mm+6 (0.1 mm) = -0.4 mm

uferd urgai® = 11.8 mm

A RIS HISTS

=11.8-(-0.4) =12.2 mm Ans.

A =/b =10.0 x 1.00 = 10.00
M _ AL b
A l b

AA _ 01 001
1000 100  1.00

= AA =10.00 i+i
100 100

1000 -2 | =+02cm?.
100

0.0393 kg

Vertical component of velocity of ball at
point P

vy =0+0gt=10x0.4=4m/s

Horizontal component of velocity = initial
velocity

=vy=4m/s

- Am/s

Horizontal distance travelled by the ball
from the edge of table
h=ut=4x0.4=1.6m

feg P W iT & 97 BT FHER T

vy =0+0t=10x0.4=4m/s

T owm A wed = URMWMEG QW

=vy=4m/s

-
T 4m/s

< P
VH
7 v

So the speed with which it hits the ground

v=yv2+v2 =42m/s
and tano =" =4 _1_, g-45°
vy 4
It means the ball hits the ground at an
angle of 45° to the horizontal.
Height of the table

h= %gtz :%xle(OA)Z —0.8m

14.

15.

16.

17.

Vv

safer) a8 =Tl oy I8 S| W eahRil

v=yv2+v2 =4J2m/s
T tanezv—vzﬂ:l: 0=45°
vy 4
Il T A | 45° & PIUT R GHNE
THERIAAT |

h :%gtz :%xle(OA)Z —0.8m

fq gy Ae B RR e T A g
h=ut=4x0.4=1.6m

20m

4s

—_—

Vet =Ve t+ (_Vt)

Velocity of car w.r.t. train (V) is towards
West — North
VTSl & 98 SR B I (V) STR-

uf¥ey faem 4 8l

T =Vie+ Ve =15j+8i
V=17

<l

/\
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18.

19.

20.

21.

Vp =+20,Vg=+5

:VAB :VA—VB :20—(+5) =15m/s
since separation is decreasing

hence Vapp =|Vagl =15 m/s

Vpo=+20,Vg= +5 = Vpgp=Vpa-Vp
= 20-(+5)=15m/s
Fify ITd W A HA B @ T I

Given that p= pr+py] =2costi+2sint

IE:—=—25intf+2cost]
dt

Now, Fp=0 i.e. angle between Fandp is
90°.

oo w3 &
szxhpy]:Zcoschsint]

" T::d—fz—ZSinchcost]
3/, F.p=0 arfq

Faem pd Heg HIvT90° 81T |

v, Y
/, v,
Uy

[T
U+ 0+ 0'3=0
(—V+Vve) +(—v+vg)+(0+vg)=0
3vg=2v=>v= 3%

Vi V,

=>Vap=Va—Vg=V-Vy= 370_\/0 :?o

By string constraint =41 & wfaa &
aa = 2aB ................................ (1)
equation for block A. i A & forg aHI&HRoT

10 x 10 x % -T =10as .....(2)
equation for block B.
e B forg gdiiexon

21— 2% 0age 3)

N
Solving equation (1) , (2) & (3) we get
JHHR (1), (2) iR (3) TA B W &A U<
Eagll

22.

23.

24.

Sol.

25.

26.

27.

-5 5
ay = —ml/s
A \E
_5 2
ag = ——= m/s
PN Y
_ 150

F =mg(sinB + p.cos6)
=10x9.8(sin30°+0.5c0s30°) =91.4 N.

18N

Assertion is also practical
based; so it is true.

Reason is also true but is not the correct
explanation of statement-1. Correct
explanation is "there is increase in normal
reaction when the object is pushed and
there is decrease in normal reaction when
object is pulled".

FUF FAIMD g9 TR ARG 8 3 T8
AW | BRI 9 § R daqd-1 d F8l
IR TR AT 2 | Bl ARl I8 © [ 99
I DI gHA Sl § A AN I I B
T4 g% P Wrar S 2 A e 9a

Hedl B |

experience

By conservation of energy, Sl A& &
M & mgh= %mv2
= v=,/2gh =/2x9.8x1=+19.6 =4.43m/s

Work done is displacing the particle &1 &1
fazenfag &= # far a1 o

W= F.r

=(51 +3] +2Kk). (21 = ])
=5x2+3x(-1)+2x0
=10-3

=77

Let initial velocity is u and retardation is a
(W1 YRS 977 u o1 HE a ®)

2
So, (3r) UT = u2 - 2a x (0.03)...(I)

2
u ..
= — —-2axS$§ (i
2 (ii)

here S is required distance(Jgl S AMITTH
T ®)

from equation (i) & (ii) THHROT () 9 (i)
S=00Im=1cm
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28.

29.

30.

31.

32.

33.

2
We know that tan0 = v and tan0 = E
Rg b

2 2
Hence h_vo = h=V—b
b Rg Rg

2
& O § 5 tan6 = ~— qer tanezg

Rg
2 2
b Rg Rg
m=@=5(2t3+0.5)=6t2
dt dt

att=2s, o=6x(2)? = 24rad/s

Using the relation /=1 33 31

2
MV - R,
r
mv? )
R=mg — =upumg or v" =purg
r
or v*=0.6 x 150 x 10
= v=30m/s

Initial charge on sphere of radius R = q
Charge on this sphere after joining
o= (Q+(29)xR _-gxR _ g

R+ 2R 3R 3
Now charge

=q_(_ﬂJ=ﬂ

3) 3

R e @ Mt . URM™® 3w = q
Sed & U9l 39 W QMY
(@+(29)xR _—gxR _ ¢

=T RIR 3R 3

A QM MAl B W yAlRd  AEY
3

Electric lines of force never intersect the
conductor. They are perpendicular and
slightly curved near the surface of
conductor.

fag@ 9o Y@ aee B wed T8 2 A
Aqd IAd B WAE @ oF9dq Ud 9d8 D
TS AL A g B E |

flowing between them

Metal plate acts as an equipotential
surface, therefore the field lines should
enter normal to the surface of the metal
plate.

gifcdd wic FHfaMd Adg @ Hifd TaER

FRA B | T I YER U1 B @i B A
R oA 3mafad g |

34.

35.

36.

37.

38.

To apply Gauss's theorem it is essential
that charge should be placed inside a
closed surface. So imagine another similar
cylindrical vessel above it as shown in
figure (dotted).

I g A, e @ fol omauw § %
A el 93 gs & 3igr fIemE @, or:
JTAHR qa9 & HW A AMBR B TH
IR TR s q o B ([gaq) |
319 A VP 9% U8 & <X 2| 39 99
U 9§ frid o fRfgd vaed =gl @
TG MY W 9 g A W o 9|
forfa weteT gleo BT

oY

Gravitational force does not depend on the
medium.

TEATHYY] g A R iR =78 dvar 2 |

Value of g decreases when we go from
poles to equator.

9 B9 gal 9 YA Y@l Bl AR O @ a1 g
@ A H B oMl B |

9 _Rip

4
g=—7npGR ..
3 9, Rap

Potential difference between A and B

AdB & g favarr

Vp —Vg =1x15

= V,-0=15V=V, =15V
Potential difference between B and C

BdaC & 9= favarax

Vg — Ve =1x25=25V

= 0-V,=25V=V, =-25V
Potential difference between C and D

CdD & 919 foryarR
Ve -V, =2V

/\
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eE
39. 1) Vg=—1 ... (R)
m
m E
2 p= == . (S)
ne’t J
m
@ r=—s (P)
ne<p
@) nevy, (Q)
40. i=qv
=1.6x101° x6.6x10%
=10.56x10"*A =1ImA
41. vdzgxxr or Vd:E_EIT
m | m |
(Since V =El)
SVgcE
e V e El
Vd =—Xx—71 I Vd =—.—7T
Som | m |
H#fF V =El)
SVgocE
PART-B: CHEMISTRY
51. Photoelectric  effect is a random
phenomena. So, electron It may come out
with a kinetic energy less than (hv — W), as
some energy may be lost while escaping
out.
gl faga uWE Igfees ufkar g1 safag
goraetd (hv — W) @ e & TIfast ol |
R e wdbar ©1 §B TS Sl qre}
e # = & A&l 7|
52.  Theory Based dgIf<d®
Kt
53. K= —
Kp
54. pH = 0 means [H'] = 10° = 1M. Hence
solution is strongly acidic.
pH = 0 safq [H'] = 10° = 1M | safere Rera
UgeT AT B |
55.  A(g) == B(9) + C(9)

P, 100 0 0
P 100—x X X
Therefore 3d: X = E
100 + x 3
X =50 mm
K = Ps > Pc = 50x50 =50 mm
P PA 50

56.

57.

58.

59.

60.

61.

62.

63.

According to Lewis concept water act as
Base.

H,(9) + 1,(9) = 2HI(9)

o if [H,] = [I
AN =L
[HI? [HI]
K = o B K
e n R

= J49 =7

poH =% [pk, —log C] = % [4.76 + 1]

pH=14-29=11.1

Ang > 0

K, > K, . So, Any > 0. So, (1) and (4) are
corrects options. AT (1) o (4) wal
famey €1

CH3COOH == CH,COO™ + H®
C
C(1l-o)

002
% dissociation (%faasH) = 3

HSO, - can accept and donate a proton.
HSO,” + H" —» H,SO, ; HSO,” — H' +
SO¥

Note : Answer could also be NH; or OH".
HSO, — WeH, &9 9 T8 SHl &R Adhdl 8 |
HSO,” + H" —» H,SO, ; HSO,” — H' +
SO¥

fewof : NH; a1 OH™ +ff StR & wa&d o |

Refer to Solution

K
Relative strengths of weak acids = [K_%J

az

Assume C; and C, are same (Although not
given).

. Ka
Relative strength = m 1

a
_ [1.8x107*
1.8x107°
Relative strength for HCOOH to CH;COOH

=J1_0:1

/\
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e K. Jdfcaes &1 dgar M dad gda
gdd ol 1 MIfAE |med = {K—aj

JegaeTTEeT & oy A B |
A1 5 Cy a C, 99 8 (efd fan =18t 21)

=1.8x107¢

amifare wmed = (EalJ K, 10"

70. Ka= ——-=
[H,0] 55.5
_ [[1.8x10™*
B {1.8x10_5J
HCOOH @ CH;COOH & forg smifers e

:\E:l

CH, CH,
64. When the new interactions are weaker than CH, CH
those in the pure constituents, the boiling 7 :
point of the resultant solution is less than '

that of the constituents. Such condition is
found in case of non-ideal solution showing

oH, CH
positive deviation from Raoult's law. Among ’
the given, solution of CH,CH,OH and
CH,COCH, is non-ideal and show positive
CH,
CH,

a

~(1)

deviation. Hence, it has lesser boiling point
or higher vapour pressure.

T g SR YE "t B e

g9 el 8, 79 aRomd faerr &1 FEeS 72.  Ph-CH,—CH,~C=C—CH,
HEPH P U FH EA T| TH TIR B Na/NHy_ Ph—CHz—CHax . # CHe
IRRfT era—arest faems @ Refa § urf /C‘C\H
S R O e oW A geioAe e H
gurid 8| fe W fReEl § 9 CH,CH,0H @ Cly/hv
CH,COCH, @1 fdera srd—sfeel fderae
qq gD fage g B, @ gEaT
ah Ph-CH(Cl)-CHx_.__ /1
FFIF H9 AT ITUEE Ied Bl B | =
H CHs;
. 10° g . . .
65. New concentration of HCI = 0 =10 M Na/NHs(l) this is Birch reduction reduce
[H] = 107 +107° (aPproximately) only alkyne into trans alkene and Cl,/hv is
(Little less than 10 frgm water). free radical substitution reaction.
HCI = o s = 0 = 10°° M
100
H" =107 + 107 ()
(5@ & 1077 ¥ ofrer 39) |
5 73. molecular formula (T¥H) = CgHs
66. PR
. NN molecular  formula
67. As V— o, effect of water dominates, so pH (3RF) = CgHye
become 7.
Voo W, Wd Il g9@ gefar B, s pH 7
Bl | 75. 7-Ethyl-5-oxo0ct-7-ene-2-sulphonic acid
68. Lewis concept 7-Urd-5-3ifaIsitae-7-9-2-Aehi e 3
SR 77. 2,3-Dimethylbutane
69. Ostwald’s dilution law is valid only for weak 2,3-SRHRARCH
electrolyte.
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79.

81.

83.

85.

86.

87.

88.

Hyperconjugation possible in KD<CH3

H
due to presence of a-H

Acetyl acetone is liquid and exist mainly as
[l due to intramolecular H-bonding and the
correct answer is

H>1I>lI

However in aquous medium, the correct

answer is 11 > 111 > 1.

TRiersd TRICH &9 B T I8 o IT®
H-389 & SR gac: [l H 911 Sl § qef
FqE I M > 11> 18]

Tl Sferd s § e Sk 11> 11> |
2|

Due to + M effect of — OH group and
hyperconjugation of — CHz group
~OH ¥ & +M U9@ 3R -CH; 98 &

G UwTE & HRO |

If both assertion and reason are false.

Ife HUF 9 SR ST Tad B |

Theory based

HA=—=H"+ A"

0.1
01 1_i 1x0.1
100 100

1x0.1

100
[H7=107-pH=3
~(3)
[H*]=0.016 M
[H¥][OHT] =10714 = [OH™]

-16
= % =6.25 x 10~13 M
16x10~

89.

90.

91.

92.

93.

94.

Weak acid has strong conjugate base.

gdd 37, Ygel WY &R T B |

.
HCIO, with highest oxidation number and

its conjugate base is resonance stabilised,

hence it is most acidic.

HCIO, & waw afie sifalieeT o &
FAPT WY &R A Wl 8, gl
T I 37D AT B |

CH3COOH (agq) ~ — H* (agq) +

CH3COO™ (aq)
t=0 0.01

t=-eq 0.01-x X X
[H*]=x+0.01~0.01 M

_ [H'] [CH,COOT]
a4~ [CHCOOH]

= 1.69 x 10™2

_ 001 x[CHsCOOT]
0.01

[CH3COO™]=1.69 x 1072 M

Na,COs3 is basic due to hydrolysis of CO3

ion (COZ 3 & Wl 3fUacHd & BRI
Na,CO-8RIT 2 )
CO% +H,0 === HCO; + OH"

[sB + wA]
Congugate base is formed by the removal

of H’ from acid

I H H RE geN W, §gT &R B
forafor grem 2 |
H,PO; —HPO3 +H"

Conjugate acid-base pair have a difference
of 1H".

/\
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T SFA—&R T 1H' BT 1R I@dT B |
---- TEXT SOLUTIONS (TS) END ----

95. The degree of dissociation of pure water at
25°C =1.8x 107'%
. any H" or OH ions from an external
source will suppress the dissociation of
H,0.

25°C WR g il & faare o1 a1 = 1.8 x

107 %

o 9 Ed 9 9T HY 9 OH™ M1 g7

H,0 & faaro & o) ol B 1

96. If both assertion and reason are true and
reason is the correct explanation of
assertion.

JfE HUFT TAT BRI QT Fel & dUT BRI

HYT P FBl ARAT Bl 2 |

o)
I
97.  CH3-CH,-C-ONa+ NaOH + CaO

—A CH; — CH3+ Na, CO;

98.  CHs—C=CH

9. N F> At /}Y+/i\/\
hv
CH.CI Cl Cl
2, 2-Dimethyl butane

Cl2
T CH.-Cl =1
hv

Neopentone

Cl
AN Clz CI/\/\+ A/\+/E\:3

hv
n — pentone
Clz
>_ _>hv 4 mcp
Isopentane
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