i
1. (o)

(mR? + mR?)
mgR
[

3mR?/2 3R
T, =2m =2m |[—
mgR g

T

4 2
3

c

N

Tl 2T
T, =2m
T, =2n

]

3
@
=

T

\_—/

\’)
X

®j<> ® Back and forth

(©)
(a) Vr = |/2gh
2

§r2 (pb :'pl)g _ \/Z_gh

w N

r2«vh=>r*«h

h o r*

u=0
h
J2gh
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o =5((0)+ (50

Viet = O[Qnet = 0]

E..¢ = 0 Dby symmetry

5. (b) 2 = —bv?

in free space
no external force
so there in only thrust force on rocket

dM
fin = E (Vrel)

Ma = —bv?

a_< = )
3 —bv3

“THME

6. (a)

Ly = Li(1+ a;AT)
5 = L, (1 + a,AT)
L'+ L, = L; + Ly + La;AT + Lya,AT
= G 1+ [P o]
= (L + Ly)[1 + agyAT)
Lia; + Lya,
T T,

7. (¢
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(VD=3V) 2V VB=3—2= 1Volt
D, | | <
; b B
F
(@
V
4
! 6 ¢
i
-2
distance = area under graph
L@(Be1)+[Hs-2)x7]
B 2( ) 3 2 3
=2X 16 + >
B 3 3
32 5 37
~3 73~ 3 ™
9. (a)
.Unf)
B = (_
2mr
imduced emf
e = Bvl
kol
=—7VlI
2mr
_ pplvl
T 2nr
L
induced current ™ ~ 7 T 2mem
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Vi == 0
Vot
Given

-+ Zenerdiode maintain constant breakdown voltage.

0
A B R, = 4000
4
Vi b v,
100
o]

Voa
6V
Y]
Time
11. (d)
PVr = const.

p(p~™") = const.
Plpl T = pzpz T r = ngI’ dlatomIC

Popo 7/ = (npy)(32p¢)~7/5

-7/5 N -7/5
Po _(32)7/5(p0 )

n=(257/5=27=128
12. (b) figure of merit = = = A/ div.

_ 6x1073

=3x1073 A/div.




>—H7

4uF

= 5uF

| 1
I 0 ]
6 6
(V—6)X2+(V—=0)x5+(V—6)4=0
2V—-1245V+4V-24=0

11V =236

_ 36

V==
11

36
q=CV=5><Hz 18.00uC

14. (d)
K=4
x( C ]
C JI
a
|
'v

area of plate = IW

g4 &lw

C
d d
18 | w
2°0 2
U ==Cv?=
L v 7V
Ceq:C1+C2
C _soa)xk
al_ e
| —
Lo \Cz_gow(d X)
||
Vv

gowxk gw(l —x)
Ca =74 d
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1 2
Uf=ECqu
1eow ) legglw
U =2U; = s5—[kx+ 1 —x]v* =2 X3
2 d
kx+|—x=2]
dx—x=1
3x=1
x=§

15. (d) T; = 10sec A, = 12—2

1

T. = 100 s 4 _ln2/,l _1n2
2 = S;Z—Tzieq_Teq
we know

Aeqzﬂ.l'i'lz

ln2_ln2+ln2
Teqg T T,

q

1 _1+ 1 _10+1 11
T, 10 100 100 100

q

100

IR TR

16. (c)

car towards

480 = (350 + V. x( 440 )

PAPER - 14 2020

.UZ

2 d
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Wall

A4 Il
A4

12 = (350 + VC) % 11
~\350 -V,

12x350—-12xV,=350x 11+ 11V,

23 V. =4200 — 3850 = 350

350
c= 55, I

= 54.78
= 54 km/hr
17. (c) magnetic moment M = NIA(y, — 1)

n = 10 turns/cm = (nD)IA(u. — 1)

0
102 turn/m = nI(AD)(u, — 1)

PAPER - 14 2020

= 1000turn/m = 1000 x 0.5 x 10~3(1000 — 1)

V=10"3m3= Al = 0.5 x (999) = 499.5
I=05Au =500
N=nl =5 x 102

18. (c)

For min at (L)
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A
Sy L—S; L =Ax=>(2n+1); 0 =012)

1
25-2=5(@n+1)

05x2=02n+1)
2n=20

n = 0 (first minima)
soat'p ' — first maxima

S1P = S,P = A[n = 1] for first maxima

S,P-2=1
S,P=1+2

d=3m

19. (b)x=J$_uo=(speed)
[x] = L'y == = speed
Z=CLR=—=m/s[y]—LT‘1
[RC =T]

[Z] =LT!

So, x, y, z has same dimension

20. (d) weight same at poles and at h(  so

91 =9~ Rw?
_ (1 Zh)
92=9 R
g1 =92
2h 2gh
— Rw? = (1 __) _ 7
g w g R g R
2gh
Rw? = —
@ =R
R?w?

21. (41)

g1

PAPER - 14 2020
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3RT
W=7
VHZ = VNZ
3RT _ [3R(573)
2 28
T 573
2 28
T=41K
22. (2)
1 2
7mV1 E; — ¢y 4— ¢
1 vz 25-¢o 25-¢
2 2
(Vl )2 4=
V,/ 25— ¢,
4, —
(2)2 — ¢O
25 - ¢0

10 —4¢y=4— ¢y
3¢pp=10—-4=6
¢ = 2eV

23. (5)

A=1°
§=@—-DA
=(15-1DA

=05x1

5 N
=—=—s0N=5
10 10

24. (18)




SH O

2 27
=—x
3

x =18

I1-method

Pt=w=%mv2—0

1
1><t=§><2><u2

u=+t
dX 1 9
—=\/E=f dx:J Vtdt
dt 0 0
[23/2]
X = §0=18m
2

25. (b)
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® A
im
—ry b
L1=Lf
0.9 x 12 5
0.1x80x1= xw+ (0.1)1%w

8=(03+0.1w

8= (04)w

80 20
w = e
26. (a)

CH, ra- 8 CH,
CH,—CH=CH—CH <CH —HBC 5 CH,—CH—CH,—CH<L H

l Br—
Br

I CH,
CH,—CH—CH,—CH <CH3

27. (c) H,0, has openbook structure it is non planar

28. ()
29. (a) Anti-histamine
30. (a, b)
H Cl Cl, H
NS N_
C C
and
CH, CH,
are geometrical isomer
H Cl H, ,Cl
N e
and
CH CH, cH® CH,

are geometrical isomer

31. (b)
32. (a)
33. (a) Y&/s > 0 always
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? can be = 0; As ' 2s’ has 1 Radial Node
R/S

Wi can never be negative
Y3(3P) can be = 0 as 3P has Radial Nodes

34. (d)

Ink) = In(4) — 2% (L
n(l) = In(4) - = (=)
In(4) = 10

—Ea
Slope = - % 1073 = —-10/5

E, = 2000R]/mol
E, = 2RK]J/mol

35. (b)

N

A

m

S
-

Ic

Such type of variation is always for weak electrolyte

36. ()
Br
Me Me
ACZO/P,, BrZ/FeCI3 OH/A
NH— (If CH, NH— C CH, NH,
@]
37. (c)
OH. _CH,—CH, CH —CH, CH,—CH,

szo

38 (C) AHSOI = LE +Athd
4 = 788 + AHy
AHpyg = —784K]/mol

39. (¢)
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(1) NH; + 3Cl, NCl; + 3HCl

(excess)

(2) 8NH;3 + 3Cl, — 6NH,CI + N, (excess)

40. (b)
h [

n CH,=CH—CH=CH, + n CH,=CH—— [CHZ—CH=CH—CH2—CH2;I[

1,3-Butadiene Acrylo nitrile Buna - n n

41. (d) Due to presence of Pos (A) cannot be optically active, but (B) can be optically active
42. (d) Nearest octahedral voids

One along edge center & other at Body centre

Distance = (%) +(3) =+/2—
a

V2
43. (d) all are Isoelectronic

) N3~0%2"F~NatMg?*tAl3t
Z7,ZeffT, Ionic Radii 4

(2) AI3* < Mg?* < Na* < F~ < 0?7 < N3~

44. (c)
OH OH OH OH
NO, NH, OCH, CH,
(11) (I1I) (IV) (1)
45. (d)
Clark's method is used for Removal of Temporary hardness
Ca(HCO3), + Ca(OH), — 2CaCO;3 | +2H,0

Mg(HCO5), + 2Ca(OH), — 2CaCP; + Mg(OH), | +2H,0

46. (16)
47. (50 ml)

chr207 + FeCZO4 4 CI‘3+ + Fe3+ + COZ
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0.02xvolx6_ . 0288
1000 144

Vol. = 22 = 50ml

48. (0)

[RU(H20)6)2+

Ru?* =3d°%(a, > P)
=t g%¢eg °
n=0u=0

49. (-13538 j)

2A— A,
AU® = —-20K]

AH® = —20000 + (—1)R x 298
AG® = —20000 — 298R + 30 x 298

90 — 25
AGO = —20,000 + 298( )
298 X 65
AG® = 20,000 + —
AG® = —13538]
50. (9)
CH,—0H
0 CH,—OH 0
OH OH
OH 0 CH,—OH

OH
51. (@) f(x) = Bx%* + ax — 2 — a)e”
f'(x) =Bx*+ax—2—a)e*+ (6x +a)e* =0
eX[3x2+(@a+6)x—2]=0
atx=13+a+6—-2=0
a=-—7
f(x) = (Bx*—7x+5)e*
f'(x) = (6x —7)e* + (3x% — 7x + 5)e*
=e*(3x?—x—-2)=0

=3x%2—-3x4+2x—2=0
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=0Bx+2)x—-1)=0

x=1,-2/3
+ ., —- R
52. (b)
53. (d)
p gq—-p p—->(q—p)
T T T
T T T = (Tautology
F F T
F T T
p pvq p—->(®VQq
T T T
T T T
F T T
F F T

54. (a) ¢ = sin (22) sin (Z)

{’=_—1 cosz—cosz]
2 8 4
{’=L—lcosE
22 2 8
M = cos (i—g) cos (17T—6)
M=1[COSE+COSE
2 4 8
1 1 T
=E+Ecos§
55. (b)

2+3+4+--+21)log; x = 460

20 x (21 +2)

ﬁ—
2

= 230log, x = 460 = log, x = 2 = x = 72

log, x = 460

56. (a)
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r S—1 S-2 S-3

1,2,3,45 1,2,3,45 1,2,3,4,5
1 1 3
6 case < 1 3 2
2 2 1
2 1 2
3 1 1

3(5¢, X 5¢, X 5¢,) +3(5¢, X 5¢2 X 5¢,) = 3(25 x 10) + (100 x 5)3 = 750 + 1500 = 2250

57. (b) SD. = [ — ()2

83 + a? + b2 (15+a+b)2
5 5

)=

83 + a? + b?
4=—_ "

—25
5
29x5—-83=a?+b*=a’+b%?=62

a+b+15

z =5>a+b=10

2ab =100 — 62 = 38
ab =19

58. (d) x =tan®

. _1(sec9—1)_t 1 (tan /2 6 tan"'x

u = tan p— = tan (an/)—z_ >
~ tan-1 (ZSin fcos 9) )

v=tan cos 260 -

= 2sin"1x

du 1 ><\/1—x2
dv~ 2(1+x?) 2

V3 4 3

2x27°5%x2 10
59. (a)
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J‘ cos @ 10
5+ 7sin@ — 2 + 2sin? @

f dt
2t2+ 7t + 3

_1f dt _1 dt

2) LTt 3_5f 7 /N> 49 24

A 2.7 (TN _49, 24
22 t+2t+(4) 161 16

_1f dt

T 2) (t+7/4)2—(5/4)2

1 1 t+7/4—5/4
75| H
2 2.5 t+7/4+5/4
4

1 sinf +1/2
s |(Swar )

sinf@ + 3
B(®6) (Zsine + 1)
A “\sin6+3
60. (d)

N,
-
NA

AB =2\r?—-9/5=r

TZ

2_9/5=—

r / 2

3r2/4=9/5
12

2 _ 2%

7%

61. (C)a+ B =3/7,af = —2/7
(a +p) —aB(a+p)
1—(a?+p?) + (ap)?

2.3
7

7
}+E

— \llw
N X

1—

16
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62. (d)

ar +ar® +ar® 3
ar> +aré+ar’ 243
1+4+7r+1r? 1
r4(1+r+r2)=ﬁ

r=3
a3+9+27)

a=§=ﬁ

o - rs0 —1
50 — 4 —1
1 350 1

13 2

63. (a) c = +Va?*m? — b?

¢ = +/100m? — 64

y = mx ++/100m? — 64

dlo,0) =6

| 100m?2 — 64‘
m2+1

100m? — 64 = 36m? + 36
64 m? = 100

m = 10/8

100 (164)(36)
Sy

2=100 x — — 64
c 00 oA 6

64. (b)

y=f)=&-Dlx] =

y? < 4x

64

0
x—1
2(x—1)

PAPER - 14 2020

c? =369

0<x<1
1<x<?2
x=2
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1“§§§s-
E\

[y @Vx—=0)+ [ (2Vx - (x— 1)

s+{5x22-2+2)- G+ 3)

65. (a)
66. (a) A (—1,2,1),B(-=2,—-1,-1)

[AB b, b,|=0

-1 -3 =2
2 -1 1]1=0
a 5—a 1

-1(-1+a-5+32—-a)—2(10—2a+a)=0

6—a+6—-3a+2a—20=0

—8—-2a=0
a=—4

x+2 y+1 z+1
Lz: = =

—4 9 1
any pointon L, is
(=41 —-291-1,1-1)=A

67. (¢)

. = 30 .
(=7 =[F5)aw)

w30(1 + i)30 — 215(_,:)

30
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68. (b) Z—z + (2tanx)y = 2sinx

I.F. = e2In(secx) — gac2 x

sinx

y(sec?x) = 2f dx

cos? x

= 2/ secxtan xdx = 2secx + ¢

()-0
0=2%X2+c=C=-4

y(sec? x) = 2secx — 4

x=m/4
2y =2V2 -4
y=v2-2
69. (¢)
1 1 3
1 3 k?|=0
31 3

(9-k?)—(3-3k?)+3(-8)=0
9—k?—-3+3k*-24=0
2k?—-18=0

K?=09

K=3,-3
x+y+3z=0
x+3y+9z=0
2y+6z=0

y=-3z

y/z=-3

2x =0

x=0

x+(§)=—3

3,y 4,0 2y’=
70. () 4x°e +xey+2\/Jm 0

at (1,0)

!

2y
2

4+y" + =0

2y =—4=>y' =-2
E.O.T.:

y=-2(x—1)
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2x+y =2

71. (19)

set Bonly have'2"'

PAPER - 14 2020

total 18+ 1 =19

72. (120)
73. (6)

|&+E—6|=Ja2+b2+c2+2&-5—2

=v4+16+16
=6

74. (0.5)

—

b-c—2a-

ay

(2,0)

x+y=a
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a_l
b 2
75. (11)

Let ' n is total no. of bombs being dropped
at least 2 bombs should hit

= prob > 0.99

P(x = 2) = 0.99

1-p(x<2)=>0.99
1—(p(x=0)+p(x = 1)) = 0.99
1-[4c,°q" + "C:(@) (@™ '] = 0.99

1—[q™ + pnqq"] = 0.99

1
] > 0.99

1 1
=

1
1- o (n+1) 2099

1
0012 (n+1)

2" > 100+ 100n

n=11
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