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PHYSICS
SECTION - A (35 Questions)
2C
Q. "
1Py o
01.
3C
0:0,:0,=C:C,:C
C
o) =CIT21+C3‘(Q1 +0, +Q3)
2
= 0 :§x16uC=4uC
A
02 0)67—62
e, A 2¢e, A
C- _ 0 _ 0
I d _i—i_i d
2 200
G2
C 1
03. (1)
04. (2)
4uF
A |1
e B
05. @) oF
4uF

Eq. Capacitance (A & B)
=16 uF

07.

08.

09.

100pC

IF < ~100pC
—400nC 4 400nC
<500 uC +300mC > }_.
6puF
_Q_ 400nC —@V
C 6ucC 3
(2) V' =—x1x100"+—x5x100
2 2
lxéxlo“ J
> u
=3x10°x10°T=3 x107J
@ 0, =400pC
Cnet :6IJ'F
Q2 400x400 4 4
V="=——-— x10"p J
2 2x6 3 0"
=1.33x107%J
4n e, ab
C=_"=0"7
() C=—
A C, &C,are in
i i parallel and
b . c
C. combination
cI of (C, & C,)
is in series with C,
Ca_b=C1+C2=Kle°A/2+ 2eOA/Z
d/?2 d/2
e, A
- (K +K)SE
e, A e, A Ke A
C.=K,2—=2K,° = 0
Pd2 smg &€ d
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11.

12.

13.

14.

15.

16.

17.

1 d d

= +
C e, AKy .k, 2Ki& 4

d d d
= = +
€, A-K €,4-(K +K,) €,4 2K,

1 1 1
= —= +
K K +K, 2K,

@

40
@) Ry + Ryx oo =Ry [1+ o< (T -0)]

140.4=1+3.92x107 xT

= 04=3.92x10"xT

04
3.92x107
100°C=T

(3) Because bulb Q is short circuited so no current
will pass through Q.

— 17v—

@) =] Py

10V
VA—VB= 10+2.r
=17=10+2r
=T7=2r =>r=350

TR
@ % A /3/\\

I=5A

(4) 5, 12 & 17 are short circuited no current will
pass through these bulbs.

(1) R, =200
=90 3y
20

Voltage through 10) =3 x10=30V

18.

19.

20.

21.

22.

23.

60
= —=3A
@i=7;

Rx1

) Req of circuit = Rl

+1

_ R+R+1_2R+1

R+1 R+l
Current through batery = 15X
urrent through battery = R+1

Power through battery = Power dissipated through
circuit=VI

15

=150 =—> - (R+1)15
2R+1

15021215 gy
(2R +1)

20R+10=15R+15

5SR=5
R=1
8
M
10
(2) 8
|
I I
100V
_ 100
Current through middle row = 0 10A

So current through bulb no 9 =10 A also
Power dissipated =i* R

=10%.2=200 W
@
(2) In an electrolyte there are positive and negative
ions which drifts inside the electrolyte chemical

when an electric field is applied onto it by some

external potential difference.

(1) The current is steady that means the total
amount of charge flowing through all the cross

sections of the wire are same.
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Q

24.  (2) When cells are arranged in parallel the current
is divided in all the cell branches so current

capacity of the equivalent cell increases.

25.  (3) In parallel combination voltage across all

resistors is equal and current is divided in inverse
ratio of the resistance.

¢
2

medium  __

26. 1%

(4) Cair =

27. 4

28. (4) Q=(CW

G « 90uF] (20V)

=3000 pC
=3nC

induced charges on dielectric

O,u= Q(l—%j =3nC(1—§j =12nC

(4) Let R be resistance of each bulb. When the
bulbs are connected in series, R = 3R

29.

V2 V2

- L R, “3R (1)

When the bulbs are connected in parallel,

3

l+i+iOrRP=
R R R

ey e
R, (R/3) R

P,

32

3R
P, RV

Divide (ii) by (i), we get =9

P, =9P, =9x 20/ =180W

30. (1)

S
G+S

=10x107 = x100x107

e T 100+S

90 S=1000 :>S=%=II.IIQ.

3. 3)

32. (1) c=4ne R

1

= 2=22x10""F
9%x10

9

33. (2)Chargeon 1 pF=CV=1x10°x10

—106x10=10pC
charge on 3 pF=CV = 3x107° x 20 = —60uC
total charge=—50 uC

Findchargeon 1 pF &3 uF —Q,,Q, respectively
9 _6G

then a “C since potential of both conductor
2

2
are same

G

= 0= +C
2

1
+0,)=—x-50=—-12.5uC
c (©Q+0,) 2 w

CZ
+C,

=0, = (Q1+Q2):%x—50=—37.5uc

Cl

34. (4) Let’sassume V be the voltage of battery then

energy stored in position 1

1
EXZXVqu =Viul

Initial charge on 2puF x V=2VuC

Let after connecting the common potential becomes

— Qtotal —
C

comm
total

w_v

12 6

Volt

So final energy =

2 2 2
lex[Xj +lxle(K} :V_“J
2 6 2 6 6

2

V
energy dissipated= V> — e

51*
6

2

SV
% energy dissipated = 75 % 100 =283.33%

35.  (3) One capacitor is short circuited.

£+C=£
2 2

Section - B (Attempt Any 10 Questions)

So net capacitance :
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36.

37.

38.

39.

40.

(1) 20 ¢ is removed since wheat stone bridge

18x9

= 6Q
571849
o 6><6+1
Req of circuit= 616

(4) at S.S, capacitor offers infinite resistance

20
So current through 1 () = i 5A

P.D. through capacitor=5 x 1 =5V
Charge Q=CV=1uFx5V=5uC

(4) Circuit current flows in clockwise and it is given
as

i 10-5
2.5+2.5+40

_1

9
Writing equation of potential drops from B to A
gives

.40
V,-15i-25i=V, =V,—V,—-40i :_?V

(4) In the figure shown below at null deflection we
haveV, .=V .

Il2V 1Q
I
A i % i 70 B
%)IGO
D° 1.2V B
= i(R,)=E=12
2 (A =12
4+1)\ 100
=5 [=75cm

I
(3) R=p— SoR « |

R, ., =R,x1.25

final

2

initial = R
0

41.

42.

43.

44.

45.

46.
47.

H -Ilg
LI

2 w !
\!-@

VZ
Pﬁnal I
R, x1.25

Since voltage of supply wil be smae.

decrement: final initial XlOO
initial
& &
R0><1.225 Ry 100
R,

(190 100 = 222 %100 = —20%
125 125

(2) No current flows through the capacitor branch
in steady state. Total current supplied by the battery

__6
2.8+12

3
2

33
Current through 2 () resistor = 5 X 5° 09A

@V, =V.=V,

1.5R

MWW
O_/V[V?VW-_‘ il

MWW

3R

O——AWA
R Re=R

(1) For ohmic resistance V oc i =V = Ri (here
R is constant)

(1) Slope of V-i curve at any point equals to
resistance at that point. From the curve slope for
T, > slope for T, = R; > R; . Also at higher
temperature resistance will be higherso T, >T.,.

(2) According to Kirchoff’s second law for a
complete traversal of a closed loop the algebraic

sum of changes in potential is zero, Z.e., . AV = 0.

For n closed loops there will be (n— 1) equations.

“)

(3) The potential difference is divided in inverse
ratio of capacitance in series combination so we
use
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6x120

48.

49.

50.

@

In steady state, the capacitor branch acts like an
open circuit. So the potential difference across C
is the same which is there across resistance 7.,
given as

_ I
r2

C(h+n)

(2) The equivalent capacitance of the system
shown in figure is given as

4
C,=20=22

2x8.85x10™"? x50x107*
= C, = =
e 3x10

= C, =2.95x10"F

The energy stored between plates is given as

1 2
U= ECEqV

= U =%x 2.95x107" x12*J

= U=21x10"J

(4) For the series combination of the top branch
we have

14 1 ! 1.5+1

Ve 15
== :Vqu(—l'S j(30)=18V
1.5uF

For the series combination of the lower branch
we have

Vi _05_1
Voswr 255

1

=V, =V,

hsur =13V

=

Vo

2 N
T
{1 ]
§ i
Y]

Ml

CHEMISTRY

SECTION - A (35 Questions)

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

()]

E°is an intensive property.

3)

Oxygen

3)

Both (1) and (2)

3

R.A. itself gets oxidised easily, i.e., Mg.
(0]

0.IMHCI

@

Compounds of active metals (Zn, Na, Mg) are
reducible by H, whereas those of noble metals (Cu,
Ag, Au) are not reducible.

“
Mn

“)

AO

NaCl

@

Kohlrausch’s law states that at infinite dilution, each
ion makes definite contribution to equivalent
conductance of an electrolyte whatever be the
nature of the other ion of the electrolyte.
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62. (3 73. (3
R.P.ofC>A>B. Gold has higher reduction potential than iron
63. () 74. (D)
E_, is an intensive property while AG of cell At anode : Sn——> Sn?" + 2¢” is more
reaction is an extensive property spontaneous
64. (@) 75 @)
EMF of a cell = Reduction potential of cathode Pure copper as cathode and impure Sample as
—Reduction potential of anode s
= Reduction potential of cathode 76. )
+ Oxidation potential of anode Dilute H,80, using Cu electrode
= Oxidation potential of anode 77.@
—Oxidation potential of cathod. (@-u), (b-v), (e-w), (d-x)
65. (1) 78. (1)
Strong electrolytes are completely ionised at all Cr
concentrations. On increasing dilution theno. of | 79. (1)
ions remains the same but the ionic mobility
increases and the equivalent conduction increases. -A
66. (3) 80. (4)
0.06 C There is no reaction
0= —t
E. =0 5 log c, >0 when C, <C, 1. (3)
67. () Both are correct
82. (1)
0.059 [Sn”*] . .
E ., =E., ———log 3 H, is anode and Cu is cathode
2 [Ag"]
83. (3
68. @) Remains same
Statement-1 is false, statement-2 is true 4. (3)
69. ) O, atanode and Cu at cathode
Statement-1 is true, statement-2 is false 85. (1)
70 M Anode is negative electrode
PbSO, anode is reduced to Pb
@) SECTION - B (Attempt Any 10 Questions)
1=nx3 :>n=% 86. @
For a galvanic cell, AG <0 or E_ > 0 and
2. Q<K, AG" <0.
A,G =-2.303RT log K 87. (@)
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1 1=
According to Faraday’s second law, 9%. ()
5600 AD
Wag _ Wo, - Wi _ 22400 95. )
E., E, 108 8
o 0.059
Eccll = Eccll - Tlog Q
w
or —£ =3 o w, ~108g
=1.67—-—""1log10’
88. (2) 4
Statement-1 is true, statement-2 is true, statement- 0.059
2 is not a correct explanation for statement- 1 =167~ x7
89. @3
©) =1.67-0.103
0.06 Py, -
E.p = —Tlog{ﬁ} <0 when P, >[H"T =1.567V
9. (1)
90. ()
Br <Fe*" <Al
Decreases by 59 mV
97. (2)
91. (3
Species having higher reduction potential will have
(a-q), (b-1), (c-q, ), (d-p, 1) greater oxidising power.
92. (2 98. (4)
HA(aq) = H" (aq) + A" (aq) (n,,)x1=(ng,)x2=(n,,)x3
Ateqm. c(1-a ca ca
a ( ) 99. @
2
K, = < ;WhereotzA—m [x, +%, —2x,]
l-a A 2
) 100. (3)
A
X A AG° =-nFE° =-2.303RTlog,, K
{ —Agj o g = 200 (2x10°) = +0.57V
o
AL(AL=A,)
93. (3
2 _ 2060 _ 5 449
197 96500
3
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