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ANSWER KEY (AK)

QNo. | 1 2 3 4 5 6 7 8 9 10
Ans. 2 4 2 2 4 2 2 2 4 1
PART-A: Q.No. 11 12 13 14 15 16 17 18 19 20
A S Ans. 1 2 4 2 4 1 3 2 1 3
QNo. | 21 22 23 | 24 | 25 26 27 28 29 30
Ans. | 0003 | 0008 | 0004 | 0010 | 0035 | 0048 | 0019 | 0010 | 0020 | 0003
Q.No. | 31 32 33 | 34 | 35 36 37 38 39 40
Ans. 3 1 4 3 4 2 3 4 1 3
PART-B: QNo. | 41 | 42 | 43 | a4 | 45 46 47 48 49 50
ArEAIETRT | - 3 3 1 3 3 2 1 2 3 4
Q.No. | 51 52 53 | 54 | 55 56 57 58 59 60
Ans. | 0006 | 0003 | 0006 | 0003 | 0010 | 0005 | 0006 | 0004 | 0007 | 0013
Q.No. | 61 62 63 | 64 | 65 66 67 68 69 70
Ans. 4 4 2 3 1 4 3 2 1 4
S QNo. | 71 72 | 713 | 714 | 75 76 77 78 79 80
MATHS Ans. 2 2 3 4 1 2 2 2 3 3
Q.No. | 81 82 | 8 | 84 | 85 86 87 88 89 90
Ans. | 0000 | 0015 | 0005 | 0615 | 0021 | 0004 | 0084 | 0004 | 0008 | 0006

STUDENT'S SPACE
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PAPER

PART-A: PHYSICS

Appling torque balance about the point A :

N2

Ny
Y/
370 mg

B A A
A fr

(mg) ¢/2 sin 53° = (N,) (¢) sin (37°)
get N, =fr=200 N

B ]

73

2. From energy conservation
2
Ul=KET = mg[L]=2[ ML |2
2 2 3
w= E
/
R =mg + me’rcm =mg + m 393
)\ 2
R:5mg
2
3. mvi+myvij+2mv,=0
- (vf+v]) v s v
Vg=———= = — (i +j)=— —.
2
f=1mv2+1mv2+l2mv—.
2 2 2 2
2
kf:3mv
2

2

circular face =

Moment of inertia of a cylinder about an
axis passing through centre and normal to

2 2
its length =M L+R—
12

4
2 2 2
But MR =M L+R—
2 12 4
R? L2 R? R? L2
of —=—+—0r —=

2 12 4 4 12

L=+3R

Moment of inertia of a cylinder about an
axis passing through centre and normal to

AK = 1ﬁ(o)l—mz)z
21,1,
RN
210, +1,

MaUa + Mg-0 = (My — M)V

= MalUa = (Ma — Mg)V
1 mAuA2 = 1 (Ma— mB)V2
2 2

2 2
MaUA” = (M — M)V
my v2

Ma _ mi

2
Mp +Mg (mp —mg)

= (m,; - mB)22 =ma(ma + mBg
= ma +Mmg — 2mAmB =Mmp + MaMmg
= mg(Mg — 2mMp) = maymg
= Mg = 3mA
N my _ 1
mg 3

Since, there is no external torque, angular
momentum will remain conserved. The
moment of inertia will first decrease till the
tortoise moves from A to C and then
increase as it moves from C and D.
Therefore « will initially increase and then
decrease.

Let R be the radius of platform m the mass
of disc and M is the mass of platform.
Moment of inertia when the tortoise is at A

MR?
L =mR?+

and moment of inertia when the tortoise is at
B

= 2
L=mr>+

here

r=az+ [JR?-a® —vi]?

From conservation of angular momentum
o, I, = o(t)I,

substituting the values we can see that

variation of o(t) is nonlinear.
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10.

11.

12.

13.

14.

3
o= gsing _ 9%5 gg

T2 s
R? 3

1+ -
mvy + mv, + mvy =0

1+

Vit Vv, +v; =0
0+VGB + vy =0
V; =—VGB
=VGB
U:2x2+3y‘°’+z2

F = —(4xi +9y?] + 2K)
=

=—(4i+36]+2K)N

v:%:6t+6
dt
dv
= —=6
& dt
2 2
a=Y=1_y
r 12

= a= ,a2+a2= 645 m/s?

If the both mass are revolving about the
axis yy' and tension in both the threads are
equal then

Ify S gEEE yy' 3T B IR TFBR A

I & TAT QA GT A A9 FHE ®,

ot ¢

Ma?x = mo?(1—x)

ml

= Mx=m(l-%x) = x=
M+m

afz(u2 —gL)

v
mv=4mv1+m5

= mX =4mv,
2

v.= ¥

)

= %mvfzmgh

15.

16.

17.

1 v
—_ x — =gh
2 64 g
VZ
= =
128g
m2 ml
®.,, ®
u=0

conservation of linear momentum along x
direction

x oo & sfeer Sdv wRer M |

my = myv,

along y direction
y f&=n & sfew

m

m, X

5 \Y

1%y

N <

N | =

tan ©

Both Assertion and Reason are true and
Reason is the correct explanation of
Assertion.

HYF 9 BRI ST A & dAT BRI $AF BT
& WA 2 |

If force on a particle is zero, then
momentum of the particle is constant.

Iftorque T=TxF =0= a
dt

Then angular momentum J is constant

For couple forces on finite sized object, net
external force is zero, but torque is non
zero.

I TP U W I I B, Al B BT G

g B

a1 e W J fra 2
IRfAT MHR & IRl W) 9 i & forg
A 98T 91 YL B A el e B
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18.

19.

20.

21.

22.

If the surface is smooth, there will be no
energy loss. So we can apply the energy
conservation

Ki+ U; = K + Us

Lv2 4020+ k2

2 2

1 2 1 2

E(50)(2) +0=0+ E(100)>< = x =2m

If the surface is rough we will apply
modified work energy theorem.
Wy + Wy =KET+U T

1 1 1
0+ —(umg)x = (Emvf2 - Emvizj + (Ekxz = Oj

1

—(0.1)(50)(10)x = [o — %(50)(2)2j + 5(1 00)x?

X*+x-2=0

= X+2X—x—-2=0
x-1)(x+2)=0
= X=1m

M, R .
. MR?
T

LT ey e

4 )\ 2 32

MR? 3MR* _13MR?

hhee=1l1—1p=

2 32 32
S0 answer is 3.
1
_ gsno 15 _10
14dem 9,103
mR? 2
time taken to return back
T= ﬂ = —2X5 =3 sec
Oef 10/3

0008

23.

24.

25.

26.

27.

28.

0004

From momentum conservation in
perpendicular direction of initial motion.
mv; sin; =10mv,sn6, ... (1)

Given that (%muzjg T 2)

From equation (1) & (2)
sin 0, = V10 sin 0,
n=10

Speed of the cylinder at the lowest point
1+ \I1+ 3
mR? 2

mv2 m( 4
N=mg+—"=mg+—| —gR
g R g R(3g j

V:

I — mlmZ d2 — (lzm)(16m) d2
o 12m+16m

f =OP =(3-5)i +(6—23)j =—2i +3j

FxF = (2i +3])x(3i +5]) = —19k

T

Y
N
LX) N e’
A0_Mg
(1) mo’ cos 6 = mg sin 0
2
X
—tanf= >~ ;tan 6 = dy = 10x
g dx

(2) N = ma’x sin 6 + mg cos 0

= |(o=10 rad/sec

/\
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29. X+5x=24R
so x=4R,5x=20R

30. Solve in the reference frame fixed to the
wall.
Before collision, velocity of ball = 3v
towards it.

After elastic collision of ball = 3v
away from it (here we have used the result
that a light mass is reversed by a heavy
body at rest).

Time of flight = fz—h
g
Distance between wall and ball
= 3v. 2—h
\g‘ g
TEl g AR @ e 93 @ 9ug 39 '
B |
TFPR ® UgA, §fel B 99, = 3v U I
qredl

YR TFPR & 18, §fcl B I =
3v R W arerl (ReR 9RY 9% & Tohvl &
q1g dfcl BT 99 Yelc ordl § )

: 2h
SHH R R | o awg = [
g
RT ga AR R dfd & dra
_ v [
g
PART-B: CHEMISTRY
F\@ /F
41. Xe
F/Q\F
= 4 bond pair + 2 lone pair.
= Steric Number = 6
=spd®.
F\@ /F
Bel. Xe
F/Q\F

42.

43.

44.

45.

46.

47.

gel.

= 499 T + 2 THIDH! .
= fdq = =6
= sp’d®.

Due to inert pair effect.

JAfha T Y9d & HROT |

XeO, will have normal bond angle of sp®
hybridization and SF, has no n-bond.
XeO, sp® AR BT ATHRG &8 BT G

qAT SF, n-9% 81 3@dT § |

z = n-bond
Py Py
_ z = n-bond
Px Px
= 99
Py Py
=7 99
Px Px

(3) SO; does not follow octet rule.
(3) SO, < 99 BT UTel=T H&l Bl 8 |

sp3d hybridisation in XeF, does not involve
d . . orbital
x* -y

XeF; # sp’d R0 # d,_ . e wfferd
TE 2|
H4P,04 = Hypophosphoric acid
:0::0:
|

H-O-P-P-O-H

H4P206 = sq q?—VR:qi iai A+

/\
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48.

49.

50.

56.

57.

58.

59.

(BH,), or (B,H,)

- Ho, H
B{ B <
H> R H / H

It contains two 3 centre-2 electron bonds.
(BH,), a1 (B,H,)

H H-, H
>
H “H H

39 T 3 Pg-2 goldeld 99 B B |

In PH;, bond angle is 93° because of

drago rule.

ST 99 & SR PH, H @9 $197 93° § |

n-character in Si—-N bond is due to
3dn « 2Px back bonding.
Si-N 9% § n-ofefvl, 3dn « 2Pxn

U g B HRUT Bl B |

Mn,O., SO,, NO,, CrQ,, SiO, = acidic

27
Mn,O., SO,, NO,, CrO,, SiO, = 3riig
cl
cl
1202 90°

P

cl i Cl
Cl

Number of 90° bond angle in PCls are 6
PCls % 90° % faa 99 ®IvT 6 7|

% of s character in sp> = 25%

sp® & % s I = 25%

(i) Planar molecules :
XeF,, CIF,, H,0, [XeF I, |-, BCL,, XeF,.
(i) SF, — See - Saw shape
PCI, — Trigonal bipyramidal
SF, — Square bipyramidal

IF, — Pentagonal bipyramidal

60.

(i) FHTATT ]

XeF,, CIF,, H,0, [XeF ], .-,

(ii) SF, — Hi—f aafa
PCI, — oo fgforifafea
SF, — aii®R fgforifafey
IF, — dasia fgfiRifafesa

BCl,, XeF,.

«Cls
:Cls \ |
Tet

|
s

PART-C: MATHEMATICS

61.

62.

y = f(Ix))

INC
N N

y = —f(Ix])

QX _ 16 = > x =256

16

Excluding 16 sum of 15 observation = 240

Adding 3 more observations

Sum = 252 and number of observation = 18

So mean = E:M
18

%:16 = in =256

16 9 BISHY 15 U&T0lT BT ANTh = 240
3 3R 3P Vo B e W
IRT = 252 AT T&TT P H=AT = 18

/\
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63.

64.

65.

66.

34feIy ATy = 252 14

18
6
E + Xlog8 X
X

6 2V ogx 7
T,=°Cs. (;j .(xW) =20x8

chyg8 X

= E.xIOgSX =2 = =20=-8?

X X
Taking logarithms on both sides to the
base 8, we get

ST el BT AER 8, D A AYIUB o W

(log, x)2 =2+ (log, x)

= Ioggx:20r—1:x:820ré

la] +[b]>la—b] = ab>0
= (X*=2X)(x—-4)>0
= X(x-2)(x-4)>0
= Xxe€(0,2)u (4, o)

Coefficient of x* in (1 + ax + bx?)(1 — 3x)*°
=1°Cy(-3)* + 2. ©°C4(-3) + b.°C, = 0
1514 9_3a15+b=0
15x63—45a+b=0 ........ (1)
Coefficient of x* in (1 + ax + bx®)(1 — 3x)*°
=15C4(=3)* + a. 1°C,(=3)* + b.*C, (=3) = 0

15.14.13.32_ a3, 15.14 +15b=0
3x2
7.13.3-21a+b=0 ...... (2)

by using (1) — (2)
672-24a=0 = a=28

Hence b = 315
n =88
. 44"value +45"value 56+57
Median = =
2 2

=56.5

R _ AAQGT AT +45d1 HW:56+57 _

2 2

56.5

M.D.(median) = #ifSadr & AN Aeg
fages

67.

68.

69.

70.

88
Z‘X' _56'5‘ _ 435+425+....40.5+0.5+....+435

=1

88 88

_ 1+3+5+..... +85 +87 — 9

[x-3|-a=45 = |x-3|=a+5,a-5
a+5<0 and3R a-5<0
= a<-5 and3dRa<5

= ae (-mo, -b)

1Y
T..= 1oCr x10-r (_2j
ax

1\
T, = 1oCr %10 - 3r (;j

coefficient of x is — 15 x &1 Jolie —15 8

1)
= 10¢,, (—j =15
a

Given faar a1 =9

Let a student obtains x marks out of 75.

Then his marks out of 100 are % Each

observation is multiply by g

71 Uh faeneft 75 # 9 x 3fh U HRdl ©

ar Sud w100 F ‘;_ngmqawam

ﬁgﬁwmﬁw

. New SDWWﬁW,czgxg

=12

5o =144

J2-x >x+18..... ()

2-x>0 = X<2 .. (i)
Case R I x + 18 <0 =x <18 ..... (iii)
equation (i) always holds

FHIER (i) BF afS

S X € (0, —18]

Case RafAII x + 18>0

=x>-18 ... (iv)
2—-X>x?+36x +324

X2+ 37x +322<0

(x+14) (x+23)<0

/\
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71.

72.

73.

74.

X e (-23,-14) .. (i)

from equation (ii), (iv) & (v), we get
(i), (iv) 3R (v), THH0T |

solution of equation (i) X € (—w, —14)
FHIBRYT (i) BT & X € (—oo0, —14)

-10 2\-10
@+ x2)4°[x+1j =@+ WX
X

X—lO

— XlO (1 + X2)30
Coefficient of x*° = Coefficient of
XlO II’] (1 + X2)30 - 30C5 — 30C25

-10 2\-10
(1 + x))% (x+1j = (1 +x))% %
X X
— XlO (1 + X2)30
X @1 o = (1 + x)* # X0 @

W = 30C5 = 30025

From the formula of mean we have

q B g A

_114+a+b

14.7 =a+b=33

from the formula of variance we have

TR & GATTAR
2 _ (% —X)
o -;—n

69.12+(a—14.7)* + (b—14.7)
10

10.01 =

puta =33 —b & W
100.1 = 2b® — 66b + 620.1
= b’ - 33b+260=0

= b=130r 20

So safet? a =20 or a1 13

2a + b is either 46 or 31 53
2a+b &1 A AT AT 46 AT 53 BT |
x=-3?x-1)x-2)<0
x e[1,2]u {3}

3 (2) () @)+
(3 () () () (2)
() () () () = () +() ()

75.

76.

77.

78.

79.

80.

81.

82.

- (2] (2)=(2).

|4-x-2[]=3
=[x-2|=7orarl
=x=9,-5,3,1
P=8,Q=-135

- |P]+]Q| =143

642-r r

T, =%C5 2 .7°

r=0,6,12,.....,642 = total 108 terms.
= @ 108 Ug

10
> (x,—50)* =250

i=1

=5 coeff. of variation

FRAT ol = = x100 = 10%
X

Obviously (= ®I) by graphical

transformation. ITHI H/UTROT A

@+x)Q-x"
=@+ L +X+X+ ., )
coeff. of x'°=1+1=2.
X' @ OB =1+1=2.

Here the class 30-40 has maximum
frequency. so this is the model class
¢=30,fy=45,f=30,f,=35h=10
.. Mode =7 +

ﬂxhzgojL&Xlo:ge
2f, —f, -1, 2x45-30-35

N = 7100 _ 3100

= (10 = 3)'° = 3" = (*°c,. 10" — ...
—100C99. 10_399) + 3100 _ 3100

= (1000)N + 3'%° — 3'°

= (1000) N

last 3 digits (37t 3 37®) = 000

/\
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83.

84.

85.

86.

87.

10 6 10
Ya, Ya  Da
=l -125, =L =15, -10
10 6 5
ag +12.5x10 =90 + 50
as =15
Iogz(f__:;] >1 i.e. 3Iq |092(;(__:;j>1

e arrfqg X4 .5
1-x2

X=4 250 ie sy B2

1-x T (x=D(x+1)
. xe(=2-DU(l 3/2)
a=1,b=3/2
. 2(@+b)=5
|
General term Hg39 US 100 o
alBly!
for coefficient of x* @1 oTd = p + 2y = 4
R . 100
y=0,p=4,a=6 = o=
|
y=1p=2,0=7 = £:360
721
_ _ _ 10
'Y—2,B—0,Q,—8 = m—45
Total 1= 615

1 1

xmz%:llxs:slmjsl:m
Xy = S;+20 _84+20 _13
8 8
P, + 47
6%in = == (Xin)”
21:L16_(1])2
8
P, +400
Gzcorr 21——(13)2
8
Gzcorr—ZlI#—lfﬂz +112
Gzcorr =21

Minimum value occur in X [ 2, 3]
A " x e[ 2,3] H g
= (x-1)+(x-2)-(x-3)-(x-4)=4

Coefficient of x'®in Q+x)(1- x)lo
L+x+ xz)9

88.

89.

90.

= Coefficient of x*® in (1 — x%) {(1 — x)
(L+x+x)

= Coefficient of x*® in 1- x2) 1- x3)9
=%Cs—-0=84

Variance of 10, 20,........ 100 is A then
variance of 2 x 10+ 2,2x20+ 2,2 x 30 +
2. ,2x100+2is4A =B

10, 20......... 100 BT &R ATl 2 x 10 + 2,
2x20+2,2x30+2,....... , 2% 100 + 2 &1
TR 4A BT

B =4A Sosﬂ?rlq,%:4

logy, |sinX] = 2 — logy, |cosx|
logy, [Sinx cosx| = 2

. 1
|sinx cosx| = 2

sin2x = +

N |-

N
2 X Vid X
1 N An N

Number of solution gl &1 I<=T = 8.

x;(observation) | 0 | 2 | 22 i i 2"
f(frequency) |"C, | "Cy|"C,: 1 "C,

_  2fix;

X=—-"

0x"Cy+2x"C;+22%"C,....2"x"C, 3"-1 _ 728
"Cy+"C+" Cy.o 4" C, 2 2"

= 3"=3°

= n==6

---- TEXT SOLUTIONS (TS) END ----
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Resonance : The Legacy of 21 Years (2001-2022) of Academic Excellence
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