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PHYSICS

(C)

_ m)
g3

(C)
If acceleration of block A is a upward along the incline, then acceleration of block B is 2a
downward.

For block B,

4g-T=28a ()]
For block A,

2T -2gsin30° = 2a

- T—%=a (i)

From (i) and (ii)

79
9a =19
a=7

70 35
- 2 = == 2
a= g m/s 9 m/s
(A)
This is the situation similar to elastic collision of ball impinging on floor and bouncing back.

(B)

dt
. R /
sin 6= ; Vl.(_ —V,

X =R cosec 0 : X

dx

—=-R 0 ted—e
gt -~ Rcosec o cotb -

do - in°o
i Wg;’;i:‘” (—ve sign shows that 6 decreasing with time)
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PT-IV (Main) GRA_22.07.2017 [3]
6. (B)

V2

a. = krt? or T k2rt? or v=krt

dv
Therefore, tangential acceleration, a = ot =kr

or tangential force,

Only tangential force does work, F; =ma; =mkr

Power = FtV = (mkr)(kr[) or Power = mk2r2t

7. (B)
Let x be the extension in the spring when 2 kg block leaves the contact with ground. Then,
kx = 2g
_2g_2x10 1
or k40 2

Now, from conservation of mechanical energy

1 1
mox = —kx? + —mv? =
&= > (m =25 kg)

2
or v=1f2gx—kx—
m
(40)

1
Substituting th I y=,2x10x———=% =
ubstituting the values \/ > " Axs 24/2 mis

8. (A
If block M moves a distance of x the extension in spring increases by 2x.
By work energy theorem,

%k[xg —(x, +2x)* ]+ Mgx =0

1
—Ek(4x2 +4xx,)+Mgx =0

%k(4x +4x,) = Mg

M,
xX+Xx, =25
2k
M,
x=—g—x0
2k
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9. (B)
V2
T—mgsin 6=
r
mv’
T=mgsin 6 +
2% 10 1+2><36
= X X —
2 05
=10 + 144
=154 N
10. (D)
1 I 1 3C
—=—+—_Cc, =
¢, 3C C |
11. (C)

PT-IV (Main) GRA_22.07.2017

W T

b

12. (C)

1
By Guass theorem, §Ed3=8—'[4q
0

-1

-+

e_plr_r
— =
go\l2 9
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13.

14.

15.

16.

. dE
for max. electric field, — =0

dr
1., 22
- 2 9 - Ty
(C)
Centripetal force on electron at distance r from centre of disc.
2
mo’r
mo’r=eE= E=
2
28 ———x2nr/dr

R
Q= IpdV
)

O'—»;U

_ 2ngma’R?/
= - .
(B)
Work done on innermost shell
VV1 = AU»I +AU12 +AU13
KQ?
12r
Work done on middle shell

VV2 = AU2 + AU21 + AU23

KQ?

K

Wi _1

W, 4’
(A)
Electrostatic field is always conservative.
(D)

_[ G

Cfinal = C + C Vcommon Cl + C’2

[5]
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2
1 CV, CVy CcU
E :_(Cl_i_cz)( 170 J :2( 170 _ 1~ 0

final 2 C, +C, C,+C,) C +C,
E_—Lleypr_y _&b
initial "~ 5 1o —>0, E/oss = Einitial -Efinal - Cl + C2 .

17. (D) ity

1v=1)+2(v-2)+3(v-3)=0 1 pF
7 0
v=—V
6 }\ 2 uF
R 2
18. (C) 3V o2V

10V 2”1 0V6H5 10V
2y
_7”L

Circuit can be redrawn as

_6C _6g,4
@ 5 5L
19. (A)
The equivalent capacitance

C

C- 4ne,(3ax4a)

+4ng,(4a)
(4a—3a)
=64mne,a .

20. (B)

The potential in both the plates are same.

i.e. Ve =Vpp = Epc XA =Egp x4,

= E c<Epp (@as iy >2,)

= 0, <0p (since, E a. o)
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21. (C)

1 A
(i) ¢ :2—//-8 This is equivalent to
4

S
Let capacitance of each capacitor be C, then C = goT

S ::20 _C 2C0xC _ EC= 2 gA
2 3 T Tea2C+C 3 3 d
L
T
B
1 A
2 /B
(i) & 4 e This is equivalent to
4
2|C|3
[
A — B C 3C
= + — = —
| e
ci2

22. (C)
Circuit can be redrawn as

(7]
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[ 8] PT-IV (Main) GRA_22.07.2017
23. (B)

The equivalent circuit is

Y % X

C,,=60puF
AB H A B

24. (A)

Let each plate moves a distance ‘x’ from its initial position.

Let q charge flows in the loop. using KVL | |

(g—qj(d+x) (ngqj(d—x) ; +(2+qj| I-(;qu
A A c'jo_'x

Qx dq Q (dx
& 5208
25. (D)
When switch S, is closed, due to symmetry no charge will flow through S,
Alternate solution :
Current through S, will be zero. - top point of S, is also connected to zero potential.
Alternate solution :

After closing and before closing the switch there is no change in potential of any point.

26. (D)
27. (C)
28. (B)
29. (D)
30. (C)
Hentorseausery  Memters B e L e B eaaararas”
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CHEMISTRY

31.

32.

33.

34.

35.

36.

(B)
10
9
8
7
6
5
L4
6 spectral lines in bracket series.
(B)

For Zn+2Fe*? —» Zn*2+2Fe E_ =-0.44+0.76 =+ve and hence, the reaction is
spontaneous.

(A)

A gas does not liquifies above T..

(B)

Cl, + 2e¢ — 2CI-

(P,)

2CF—— Cl, + 2e-

(P, P,

Cl,— Cl,

(P, P,
—0.059110 &

E-= —2 g P,

For the cell to be spontaneous
AG=-nFE=-ve and E=+ve ie. P,>P,.
(B)

Nireacts with CO, So [CO] decreases so, second reaction moves backward i.e [Cl,] increases
so, first reaction also moves backward so, [PCl,] decreases and [PCl,] increases.

(B)

Kt :2.303Iog10%

K x138.6 = 2.30310g,, ——

0.25
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2.303x2x0.301  2x0.693

or K= = =0.01min™
138.6 138.6
rate = K[R]'=0.01 x 0.1 = 10=3 Mmin~".
37. (B)
, o 1 1
For 1 F 1g.eq metal is deposited i.e, 1 mole Ag, 2 mole Cu and 3 mole Al
S le rati 1'1'1—6'3'2
0, mole ratio ‘53 :3:

38. (A
2H'(aq.)+2e" ——H,(9)

0.059 P .
E,=- 2 log,, [HTz]z (i)
0.059 100P,
E,=- > log,, [H+]2H2 (i)
0.059 _
E,-E, = log,, 10 =-0.059 decreases
39. (C)

H,(0.4 atm)——s2H*(10"'M) + 2e"

2H*(10°M) + 26" ——H,(0.1atm)
H, (0.4 atm)+ 2H" (10 2M)— 2H" (10 'M) + H,(0.1 atm)

00059 (107)*x0.1

E =
cel 2 002704

=-0.059 log,, 5
40. (B)

i=10x10°A=10"A
t="7

mass of H, =0.01x 2

WzﬁE
F
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107 x t o
96500

0.01x2=

0.01x2x 96500
107

or, t=

=19.3x10"s
41. (D)

Q" Q=50 - [,

It is hemiacetal

H

42. (B)

Ring contraction take place.
43. (B)

In this reaction carbocations are formed as intermediate and rearrangement also takes

place.
44. (A) 45. (D) 46. (D)
47. (A)

+
[ ]( \/\‘\H [ ]( ~ [ I Br [ }
_— —_— e
+
48. (B Br
49. (B)
@—CH CH—CH,——> 0 N@éH—ﬁ:H—CHs o OZN@?H—?H—CHs
H Cl H

50. (D)

D
CH,=CH—CH,— CH,— CH=C —CH, —> C{{jCH—CHZ—CHZ—CHZ—CHZ—?—CHS

|
CH, CH,
OH
®
H,0
CH, <y @CHS
CH, CH,
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Clj Cl Cl
OH, HD(R -H o
51. (A)
52. (B)
53. (B)
54. (A)
55. (B)
Argentite is a sulphide ore.
56. (D)
The anode mud in the electrolytic refining of silver contains Au.
57. (B)
[Ni(CH; ), T~ —CSeHCl, Ni(NH, ), Cl,
v | Vo
Cis[Ni(NH,),Cl, |(A tion) Il [Ni(NH,),Cl,]
-Solution
+H,C,0O, lHZCZOA
[Ni(NH,),C,0, do not react

I = Cis [Ni (NH,), CL]
II'="Trans [Ni (NH,),CL]
58. (A) 59. (D) 60. (C)

MATHEMATICS

61. (C)

tan'1+tan™’ ] +tan‘11
2 3

1 1
_ '
tan'1+tan™ 2" 2 3|1
1212
6
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62. (D)

—-1<sinx <1

—2<2sinx<2

Range [cos2, 1]
63. (A
64. (A)

tano N coto _
tan6-tan36 cot6-cot36

65. (D)

log, (x* +12) =4

x2=4
X =12
X =1
x=0
66. (B)
Atx=0
67. (C)
68. (A)
y'=0atx=5
bx2 —5a =0
a
-5
69. (A)
f(=1)=1(1)
70 (A) 71. (A) 72. (B) 73. (D)
74. (B) 75. (B) 76. (D) 77. (A)
78. (B)
79. (D)

4=t?;2=t3-3t —=t=2

dy 3t°-3 9
dx 2t 4
80. (D) 81.(C) 82. (A) 83. (C)
84. (D) 85. (C) 86. (D)
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87. (A)
Leta, and b be two numberthen a,A,, A,, b where A, A, are AM’s
A,+A,=a+b (1)
a, G,, G,bwhere G,, G, are GM’s then
G,G,=ab --(2)

a,H,, H,, bwhere H,, H, are Hm's

1 1
_——=

1+1 a+b
H H, a b ab

H1 +H2 _ a+b
H1H2 ab ------ (3)

H1 + H2 _ A1 +A2
HiH, GGy

G1 G2 _ A»] +A2
H1H2 H1+H2

88. (A)
89. (A)
5 7 11 19
AL S - t
SEotytg et

- 1+§ 1+§ 1+§ 1+i
= 5+ 2t gt 16 + upto n term
3[ _1]
=n+[§+§+§+ ...... uptontermj=n+2—2n —n+3—i
2

90. (A)

2cos(X —y)cos(x+Yy)
COS(X +Yy)+cos(x—y)

COSX =

= 2C0SX COSX Cosy = 2(cos?x—sin?y) = COS?X COSY = C0S?X — sin?y

= cos?x(1 — cosy) = sin?%y = 2C0S*X X sinz[%j = sin?%

— Zcoszxsin{%j=4sin{%}coszgj — COSX sec%zi\/i
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