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[ Hints and Solutions ]

Section-I

(1) Answer: (C)

Hint:
VC = gé, VD = \ \/g gé
Solution:

2¢ sin 30 7
tap > m =4/y

VC:\/g7, VD = \ \/ggﬁ

The bob clearly covers the %" long arcs CD and DB more rapidly than if it had moved along the first section with a
constant speed V¢ and along the later one with speed V|, .

top < ~——+ T~ 092[
6Vp 6V

So, t1 >t

(2) Answer: (B)

Hint:

N . !
R AT AT
Solutlon

=3a 22%& +2By— = 3a vz? +28vy

‘;:2 —6avx( )+2ﬂv( )

=6a v? 428 2
Now, acceleration of particle is
— s Ly s 4k
=4L 44— k
dt? + dt? iy dt?

= (6 v’z +28 1)2)

(3) Answer: (C)

Hint:
Area = displacement
Solution:

Area = displacement
>vo= 3 mis

(4) Answer: (C)
Hint:
My tmaey,
com mi1+m2
Solution:
Centre of gravity first goes down then rise up.
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Section-ll

(5) Answer: (AC)
Hint:
a = E
Solution:

a= % (e /x) =5 = constant

(6) Answer : (B,D)
Hint:
x]=mLL
Solution:

_ e
[x] - [YZ}
LrlY]

and v

1

[Y] =117
| X|=m"

(7) Answer: (B,D)
Hint:
Q=0aB*+0BC+0QcA
Solution:
Q=0aB*+0pc*+Qca
Qs :CPAT:CPg_g =5V,
Qpc = AU =3Up

Qca=nRT In (%):10:0 n (p_c)

PA

p4a =2po, pc = pB =5po

Qoa = 10;() In (%)

0- (210 (5 2

Wap = AQap — AUsp = —2wo

(8) Answer: (AD)
Hint:

mg (2z¢) = mg zo + % k3
Solution:
mg (2zg) =mg o+ % k x?

xg = amplitude of block A = 2%

mge =g () +1 K () + 3 mvid+£m(%)

Vin=2g,/2%

Section-lll

(9) Answer:12.80
Hint:
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ATsin® = Amg

Solution:

Let change in tension is AT

2, AT sin@ = Amg, A¢ = E2E

But Al = La A8

a AOx AXY x2sin 3 64

Am = 7 = kg
(10) Answer : 05.00
Hint:
T — 2u
g9
Solution:
dgr—

P i fase
S 7SS0
A
uy =10 m/s, uy =10 m/s
Due to the collision the direction of uy changes, while uy, remains same.

Hence time of flight does not change.

2
T= %:Zsec

Particle strikes at t = 0.5 sec, hence it remains in air for 1.5 sec more, and travels, OA =uy x 1.5=15m

Now when it strikes the ground and rebounds its horizontal velocity does not change while vertical becomes, Vy =evy=
0.5x10=5m/s

Now the range of this projectile,

’
(2u \%

AP = —Igy) =220 =10m

OP=25m

(11) Answer : 00.80
Hint:
a=ar
Solution:
About centre of disc
3mg 5Mg
= TMg=N=N=—=~
f=2umg
aR= Qcomy Aecom = 77

2pu MRg

2 3M,
MQZTQXQR, >

2

69— 5pg

=

aRz%zﬁg—&Lg
p=+ =108

(12) Answer : 03.00
Hint:

/th =Ap

Solution:

F=2 41—t
TO

a="2t(T)—t)
mTy

V:ﬂ[Tgﬁ—ﬁ}

2
mT;
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_4an | [ 1 [
ds = 2/tdt 3/t.dt

RTE

3m

T —.

S =

(13) Answer : 15.00
Hint:

Solution:
o? (r3—13)

Ah = =

100 x (0.22 - 0.12)

2 x 10

_ 100 x 3 % (100)
100 x 2 x 10

=15cm

(14) Answer : 02.00
Hint:
AP = pghAh
Solution:
OM (p—d)g+OM (p+d)g =ON (p+d)g+ON (p)g
OM (p—d) +(R—OM) (p+d) = (R—ON) (p+d) +ON (p)
OM (p—d—p—d)=ON (p—p—d)
20M = ON
ON _
om =2
(15) Answer : 02.00
Hint:
AP =-p4r
Solution:
w _ (P-R)’

Vo 2B

(16) Answer : 27.00
Hint:
Work energy theorem
Solution:

1 2m)V?P+imV?’=AP.E
AP.E = 2mg(£cos30—¢sin60°)
+mg (E cos 30+§)

3v/3-1
]

=mgl

_ \/(3@*1) gt

<
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CHEMISTRY

Section-I
(17) Answer : (B)
Hint:
Acc. to Bohr model of atom, r = "—; ao
Solution:
Acc. to Bohr model of atom, r = "—; a,
A. For H-atom r = 2—12(1 = 4a,
B. For Li2* ion r= 3—;(10 = 3a,
C.ForHetion r= 3—;% =4.5a,
D. For H atom (3 orbit) = 3—12a0 = 9a,
(18) Answer : (C)
Hint:
Polluted water could have a BOD value of 17 ppm or more.
Solution:
Freons are non-reactive, non-flamable, non-toxic organic molecules and therefore used in refrigerators, air conditioners
etc.
Polluted water could have a BOD value of 17 ppm or more.
(19) Answer : (A)
Hint:
Functional group is present in ring.
Solution:
Br
g 2
Br
6-Bromo-5-(2-bromo ethyl) cyclohex-3-enone
(20) Answer : (D)
Hint:
Av X Az > 4L
T
Solution:
Given Ax =4 x AV
Av x Az > 4L
T
Av x 4Av > 4L
TN
Av? h
16 ™m
Av > 2,/
4 ™mn
Section-l

(21) Answer : (B,C)
Hint:
Since no heat exchange occurs

ASsyrrounding = 0
Solution:
Since no heat exchange occurs

ASsyrrounding = 0
AS.ystem =nC, In 2 +nRIn 2

=0+2 x83In 1
=15.23 K1
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(22) Answer : (B,C)
Hint:
(meq)KZCr207 = (meq)pe+
Solution:
Fe?t — Fe3t e

n— factor = 1

KMnOs +5¢~ — Mn?**

n— factor =5

KQCT207 — Cr3t

n— factor = 6
m.eq of Fe2® = meq of KoCrpO7
m.eq Fe2" = 0.1 x 20 x 6 = 12

meq Fe2+ =meq KMnOgy
12=0.1xV x5
V=24 mL
) 12200 % 159,100
% purity = ————
=91.2
(23) Answer : (A,B,C)
Hint:
Generally odd e~ species can form dimer
Solution:

NO> forms N2Oy4

ICl3 forms 12Cl3

Al(CH3)3 forms Alp(CH3)g
ClO»> does not form dimer.

(24) Answer : (A,D)

Hint:

% of free SO3 = 407””

Solution:

% of free SOz = 42 — 445 — 20%

Mass of HoSOg4 in sample after addition of water = 261.25
g eq of HoSO4 = g eq of NaOH

261.25 _
- X 2=2xV

266L=V
Section-lll
(25) Answer : 03.46
Hint:
[H+] coming from second dissociation of HoCO3 is negligible
Solution:

[CH3COOH]after mixing = 0-001
[H2CO3lafter mixing = 0-2
[H*] = \/KQCHBCOOHXCJFKG x C

1,04

- \/2 %1075 0.001+0.2 x5 x 107

:\/2 x1078 +1 x 1077

=12 x 107*

pH =—log (v12 x107*) = [4— 1 (2log 2 + log3)]
=4-1 [2 x0.3 + 048]

= 3.46

(26) Answer : 11.00
Hint:
A.G°=AH —TA,S°
Solution:
AG°=AH —TA,S°
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AG° = (80 —120) x10° —300 x (70 —110)
AG = —40 x10°+12 x 10°

AG =-28 x 10°

“RT InK = -28 x 103

~8.30 x 300 In k = —28 x103
Ink=11.24

(27) Answer : 00.04
Hint:
(v5)*(0c)
(pa)?
Solution:

K, =

1 1 —12
L/ K, L/432x 10
— 4 — .
a=2 ol 2 5
27 27 x (0.01)

(28) Answer : 04.00

Hint:

PF3 is pyramidal

Solution:

XeOFy, BrFs, SO3 & PCIzF2

have at least 4 atom in same plane.
(29) Answer : 08.24

Hint:

Ksp = [Ag] [Br]

Solution:

Ksp = [Ag"] [Br]

Ksp = [2 x 107°] [2 x 1077]

Ksp=4x 10710 M

For precipitation

Qip = Ksp

[Agt][Br]=4x 10710

—-10
[Br ] = % =8 x107%

8 x 1071 = [NaBr] =

103 x 10

8x103x10x 10710 =
8.24x 10 "g=w

(30) Answer : 08.00
Hint:
MgoC3 + HpO — CH3C = CH
Solution:
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(31)

(32)

(33)

Mg,C, + H,0 —> CH,—C = CH

lcr203

(U)

Answer : 03.00
Hint:
b2V _ BV

T Ty
Solution:
PV BW

T Ty

7o <40 1X Vir

300 o1
36.855 mL = V.
Moles of Np = 255

22400

H/Ni

Mass of N atoms = 0.0460 g

Molar mass of compound =

=304.347 g

Answer : 12.50
Hint:

— 4 3
b= 4x3m xN,

Solution:

0.5 x 28
0.046

=

NN
s

b= 47 x 10 x 1000 =4 x 37" x 6 x 16°

r:5><10_90m

Distance of closest approach = 2r

=2x5x 10_9 cm= 10_8 cm = 10_10 m

y=10
1.25y = 12.50

Answer : (A)
Hint:
eH=2
Solution:
z2 y2 _
36 + o= 1
5

2 __1_ 11 -2
e =1 % — €= ¢

Foci of ellipse is (+ ae, 0) = (= 5, 0)

hyperbola is £ — £
ypernola Is Eiz:

16 16
1

=)

a=

b=

_5
2

-~
|

MATHEMATICS

Section-I

H,/Pd

Ma

—
D.E

10

Bas0,

P

Q

lNBS

NF

Br

(R)
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aeqH=5
% .eg=>5H
ey=2
ya
4=1+-=
T
P
= 3= 100
= P =300
Length of latus rectum
— 2.300 =15.

16.2
2

(34) Answer: (C)

Hint:

1+5+21  3+T+y;
D= (=5, =)
Solution:

Take point A(x1, y1) & D(a, B)

D= (1+53+acl7 3+73+y1) _ (a, ﬂ)
X1=30-6

y1=33-10

also 2x1 —5y1+4=0
2(30—-6)-5(3-10)+4=0

~e P
o3
(=7,0)
Area =3 x 7 x &

(35) Answer : (C)
Hint:
For f(z) >0Vz €R

Solution:
For f(z) >0 Ve €R
asa>0
soD<0

[2(P + 3)]% - 4(-6P + 3) < 0
4(P°+9+6P)+24P-12<0

4P2 + 48P + 24 <0
so P € [-11, -1]
probability =

(36) Answer : (C)
Hint:
(%) form, apply L'Hopital's
Solution:

(%) form, so here we apply L'Hopital's

11
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li 2z (1+ f(3))—9f (x)—6
m—

z—3 1
=2x3(1+2)-9f'(3)-6
=18-15

=3

Section-ll

(37) Answer: (A,C)
Hint:
n(A) = 2(50)2 + 1
Solution:
A=S1US2U ...US50=S50
B=S1nSy2n..nS38=S51
S1<S50
A<B
n(A) = 2(50)2 + 1 = 5001
nB)=2(1)2+1=3
A <B=n(A-B)=n(A)-n(B)
n(A AB) =n(A-B)

(38) Answer : (A,D)
Hint:
atb+c
3 =9

Solution:
a<b<c
Median = 10
=h=10
atbtc
—5— =8

a+c=14

As there is no mode.

O0<ax<10

c>10

a+c=14.

(a, c) can be (1, 13), (2, 12), (3, 11). So possible ordered triplet - (1, 10, 13), (2, 10, 12), (3, 10, 11)

(39) Answer : (A,B)
Hint:

Terms in (8 + x
Solution:

(2+x)°2 ( + 4 -2
@2 +x)2[2+x) (2 +4-2x)0

(2 +x)2 (8 +x3)%0

350 _ 53

Terms in (8 + x

Termsin (2 + x)2 =3
Total terms =153 = a

12 B, 12

SNoro > =Y (16-1) =192-78

r=1 B, r=1
=114=b

(40) Answer : (A,C)
Hint:
2ae =5
Solution:
X+y—-2=0
2Xx+y—-3=0
PO.l.=(1,1)
2x+3y—-23=0
2x-y-3=0
P.O.l. = (4, 5)

2ae = /(4-1)* +(5-1)* =5

2a=1/(-2- 9 +(5-5)° +/(-2-1)*+(5-1)°
=6+5=11

12
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(41)

(42)

(43)

(44)

2a=11
_ 5

e=1

Area of triangle,
1 1 1

A=314 5 1[=5[1(0)—1(4+2)+1(20+10)]
-2 5 1

=12 sqg. units

Answer : 04.00

Hint:

Putxly =t

Solution:
Inx+Iny=In(x=2y)2

xy:x2+4y2—4xy
x2+4y2—5xy:0
2)2 x
7+4*5;=0
Put £ =¢

Yy

2_5t+4=0
t=1&t=4

T T
==1o0o ==4
y Yy

Xty
T

SO 4

Y

Answer : 02.00

Hint:

T licosz
cosy = £ 4/——
Solution:
44
Z cos K°
K=1 _ cos1’+cos2°+..4cos 44"
44 T sin 1°+sin 2°4...4sin 44°
Z sin K°
K=1

__cosl’+cos2 +..4cosdd’
" 05 89°+cos 88° +...+cos 46°

As cos + cosy = 2 cos (l—w) cos (zfy)

2

2ol ) () () ()

- 2cos(%)[cos(%)ﬂos(%)+...+cos(f_;)]

= o t=1+4,2
1
"

2

f=2

Answer : 00.00
Hint:
a=arg(0+1)
Solution:

o = arg(e? — w3 + W — 5 + wb — w7 676

a=arg(0+1)
a=0
=20a=0

Answer : 35.00
Hint:

+TW —W+tW —W +...+tW -

677

Section-lll

+ W

678

13

-

679 , (681,
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Letxy=a=a+x2+7=42

Solution:

Letxqp =a
soa+xp+7=42
=>x2=35-a

X2 + X3+ x4 =42
=35-a+7+x4=42
=X4=a

X3 + X4 + X5 =42
=x5=35-a
Xg=7,x7=a,xg=35-a
=Xx1 +xg=35

(45) Answer : 05.00
Hint:
A=-2,-3
Solution:
Lines are perpendicular, so

A A+ (A+5)142(2x+5) =0
AN 4+A+5+40+1=0

A +5 +6=0
A=-2,-3
so modulus of sumis = |-2—3| =[5]

(46) Answer : 29.00
Hint:
(X=2)(x®—x+1)=0
Solution:
Clearly, x = 2 is a root.
X=2)(x®—x+1)=0
Roots are x = 2, —w, —w
230 (_w)SO " (—w2)30
230 4 (430 4,60

2

2304141
23042
2(1 + 229
(47) Answer : 05.00
Hint:
T z_ 3 4
e =16, e" = 2, 3
Solution:
(€2X — 16) (152X — 29X + 12) = 0
(2~ 16) (56X —3) (3eX - 4) =0
e* =16, e"”:%, ezzé
_ 1 3 4
z=21n16 W2 mni
Sum of all roots:
3 4
In [4 X g X 5]
=>K=5
(48) Answer : 06.00
Hint:

Sum of x-coordinates of the 7t roots of unity is 0.
Solution:
2

3m T 2m

1+ cos = + cos % —Cos <

As sum of x-coordinates of the 7th roots of unity is 0, we have

2 4m 6 8 107, 12 Ur _

cos < + cos = + cos - —+ cos = -+ cos 7 —+ cos = —+ cos . =
107 127 -1

:>cosz—7”+cos47"+coss7’r+cos87"+COST+COST:

= cos2—7”+cos 47” +coss7”+cos (767") -+ cos <747”) -+ cos (72—”> =-1

14
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2 4 6
:>2(0057”+c057”+0057”):fl
2 3 T _ 1

= €OS < —COS =~ —COS 7+ = —3
T 2 3 1
:>cos7fcos - -+ cos T =3
3 s 2 3
= 1+cos 7 1C0s - —cos == =5 =t

= 4t=4 x%
=6

15




