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Physics
Marking Scheme
For SQP - 45
XII -1 Term

Q.1 Which of the

Ans. 1 (iii)

As all other statements are correct. In uniform electric field equipotential surfaces are never
concentric spheres but are planes L to Electric field lines.

Q.2  Two Point charges

Ans. 2 (iii)

Let P is the observation point at a distance r from -2q
and at (L+r) from +8q.
Given Now, Net EFl at P =0

. Ei =EFI (Electric Field Intensity) at P due to +8q
E» =EFI (Electric Field Intensity) at P due to -2q
-

k@8q) _ k(29)
(L+r)?* 1’

4 1
(L+1)? (1)

4r* = (L+r)?
2r=L+r

r=L
.. Pisatx =L+ L =2L from origin
*. Correct Option is (iii) 2L

Q3. An electric

Ans. 2 (i1)
W = pE (cos0; — cos62)
0;=0°



02 =90°

W = pE (cos 0° - cos 90°)
=pE(1-0)=pE

Q4. Three Capacitors

Ans.4. (ii)
1 1 1 1
=—+—+—
Cseries Cl C2 C'i
1 1 1 1
=—+—+—
Cseries 2 3 6
34241 _ 6
6 6

Cseries = 1pF

Q5. Two Point Charges

Ans.5. (1)
Q: QZ 1 2
o Pl QO
4dmeok 1
QR = Force in the charges in the air is
o 1 leQz
4deo 1

=K F
=5F

Q6. Which statement is true

Ans.6. (iv)

All other statements except (iv) are in correct
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The electric field over the Gaussian surface remains continuous and uniform at every point.

Q7. A capacitor plates
Ans.7. (iii)

+}97
A=

v Battery is disconnected’’




k
VE—

ty- Q = Charge remains context
C'=KC
Q=CV
Q=C'V'
Q=KCV

Q.8. The best instrument for

Ans.8. (i)
Potentiometer

Q9. An electric current

Ans.9. (iii) 8:27

R
: 1:1,=3:2
R, r:r=2:3
. L:L="?
S
\%
i
Ri=p—
1 7Ir12
Ro=p 122
9 ¢
Ri L 7’ I r2?
—_— - >< [S—

R> 1 ar’ 12 r’

_ zx(zj 2
2 \2 )’ 8
I V/Ri . R»

So— = =—=8/27
I. V/R: R:

Q.10. By increasing the temperature
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Ans. 10. (iii) Specific resistance of a conductor increases and for a semiconductor decreases with

increase in temperature because for a conductor, a temperature.
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coefficient of resistivity oo =+ ve
and for a semiconductor, o = -ve

Q.11. We use alloys

Ans. 11 (i) Alloys have low temperature coefficient of resistivity and high specific resistance. If
o =low, the value of ‘R’ with temperature will not change much and specific resistance is high
then required length of the wire will be less.

Q.12. A constant Voltage

. H R
R R

Ans. 12. (iii)

1 21
R:p— ’: 2
A m(2r)
R = Lz R' = 212
r ndr
2 2
H—V?t & H’=V—1t
. 'V = constant
H_ VR ¢t
H R V't
R _ 1w
R’ nr’ pl
H _ 2
H 1
H = 2H

Correct option is (iii)

Q.13. If the potential diff

Ans.13. We know

Va =§%
ml

AV :
ml

If temperature is kept constant, relaxation time 1t - will remain constant, and e, m are also constants.



Vaia V
Vaa 2V

Correct option is (i)

Q.14. The equivalent resistance

Ans. 14. (iii)
Redrawing the circuit, we get

A 3Q) §\%

~ W\6NQ| B

VAV
30Q
3Q2 & 6Q) are in parallel.
AR=2XOI8_Hg
346 9

Now R: and 8Q) in series

L R=Ri+8=2+8=10Q
Now R: and 30Q in parallel
_ R:x30  10x30

Rep = =
R:+30 10+30
_300_30_1s
40 4 2
=7.5Q (iii) correct option

Q.15. The SI unit of magnetic field intensity is

Ans.15. We know

_F
Il sin®

SI Unit of B= -~ = NA'm"'
Am
Correct option is (ii)

Q16. The coil of

Ans. (iv) Correct Option
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The coil of a moving coil galvanometer is wound over metallic frame to provide electromagnetic

damping so it becomes dead beat galvanometer.



Q.17. Two wires of

Ans.17. Correct option (iii)

1= length of wire »

®

~— | —

®

— | —

Square ga

|

@ Circle

Area of a Square
2
=a
Also here 1 = 4a
a= —
4
12
oo Area= —
16
12

A= —
16

Area of a Circle
=mr’

Also here, 2nr =1
1
T o

Now Magnetic moment =1 A

M= IA, &

Since I (current) is same in both

M _A_ P _dn_n
M2 A 16 TP

MiM:=mx:4

Correct option is (iii)
Q.18. The horizontal comp
Ans.18. Correct option (i)

Target law By = By tan 6
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tand = E
Bu

Given Bu = \/§ B
1

By 1
BBy BB

8=30° or gradians.

tand =

Q.19. The small

Ans. 19. Correct option is Magnetic declination or Angle of declination. It is the small angle
between geographic axis & magnetic axis.

Q.20. Two coils

Ans.20. Correct option is (ii)

Mutual inductance of a pair of two coils depends on the relative position and orientation of two
coils, other statements are incorrect.

Q.21. A conducting

Ans. 21. Correct option is (iv)

Current induced is I = 11%1

d¢

Now lel = —
dt

But there is no change of flux with time, as E, A & 0 all remain constant with time.

.. No current is induced
Q22. The magnetic flux

Ans.22.
o= 50 +3t+16
do
de

[Stz +3t+16]

el =

Tt
~10t+3

lees = 10(4)+3 = 43V
e =-43Volts

Correct option is (ii)



Q23 Which of the following

Ans.23. Correct option is (iii)

I= in Pure Capacitor

X<

= V 2rnfc

v
b

2nfc
= Jaf

other parameters kept cosntant

Q24. A 20 Volt AC

Straight line paragraph

Ans.24. Correct option is (i)

AWV AWV

«—Vi,— <V, —

20V AC
V= = Effective Voltage across R
S Ve=Ier R
V. = Effective Voltage across L.
Vo= L xL

Net V =+/Vr? +Vi?

= VL R + Lt x 2
20 = «/(12)2 + VI
(20)* = (12)* +Vr’
400 = 144 + V/?

Vi = /400 —144 = /256 = 16 Volts

Q25. The instantaneous

Ans. 25.

E = Eo sin ot

I=1Iosin (cot + %)

Correct option is (iv)

as I can lead the Voltage in RC and LCR circuit, so it can be RC or LCR circuit.

(iv) is correct option.

IV' CAREERINDIA



Section - B
Q26.
r —
Correct option is (i)
T Since —ve electric flux
1 = + ve flux electric flux enclosed with a cylinder
L here
.. Total Electric
E Flux = 0.

Q27. Two Parallel

Ans. 27. (iv) Correct option.

E

——= |o+
E

oV

Surface Charge density,c = 26.4x10"

(o} (&}

T 260 280
26 o

280 g0
_26.4x10™"
~ 8.85x107"2

N

= 3
C

E

N
C

Correct option is (iv)

Q28. Consider

Ans.28.

<
mZ

induction, but still net charge on the conductor is zero. Correct option (iv)
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Equal and Opposite charges appear on the nearby conductor due to
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Q29. Three Charges

Ans.29.
+2q Net EFTatG# O
Net Potential at G,
v K2Q_KQ
r r r
K
E, G \E, _KQ
r r
=0
q E1 q Correct option is (iii)
Q30. Two parallel
Ans.30.
air k=2 A =Same
d = Same
v Q =Same in Series
C. = % C, = 280A
d d
2 2
Ux = Q Uy = Q—
2Cx 2Cy
U G 2Cx_%
B 6P o O |

Correct Option is (iii)

Q31. Which among

Ans.31. Correct statement is option (iv) as Primary coil made of Thick Coper wire has very less
R. Therefore negligible power loss. Rest all options are reasons for power losses in a transformer.

Q32. An alternating Voltage

Ans.32.
B C
—E =\

©

v
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ol
1

Xe = —ZLJ/ leXcJ/
2nfc  oc

I T .. Brightness of the bulb will T.

Correct option is (ii)

Q.33. A solid Sphere

Ans.33. Correct option is (4)
As all other statements seem incorrect in context with the given figure.
Q. 34. A battery is connected .....
Ans.  Correct option is (iv).
Rest all quantities change with area of cross-section of a conductor.

Q. 35. Three resistors......
R, R, R,
14 v

+| =
Ans. |

Given
I=2A, R,=3Q, P3=6 W

Power across Rs = Vsl

6W = °Rs
6 3
— = R3=—=15Q
4
V3=/R3=2(1.5)=3V

Correct option is (iii).
Q. 36. A straight line......

Ans. [=0,V=E .. E=56V

9
(@)

=—=28Q

~ |t
[
(@)

Correct option is (i).



Q. 37. A 10 m long potentiometer .....

Ans. Let PQ is a potentiometer wore of length 10m,
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_ E 5 5
R+ R 480+20 500
1
= —=001A
100

Veq I Rrq=0.01x20

0.2V

If 10 m potentiometer wire balances = 0.2V

Then 1 m potentiometer wire balances = ﬁ \"

_ ) 0.2
Then 6 m potentiometer wire balances E X6V
= 2 =0.12V
10
Correct option is (iv).
Q. 38. The current sensitivity......
, ) 20
Ans. Given, Ig = Ig"'ﬁlg
120
= — [, =121
100 ¢ §
R" = R+ 2—SR = gR
100 100
= 1.25R
Vg’ =7
V- iz 1.21g
8 ’
R" 1.25R
120 25

1258 25¢



% change

Decrease by 4%. Correct option is (iv).

Q. 39. Three infinitely long parallel .....

%F F1<_
L ey
E, 138
)9 W A
Ans. A B C
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vV -v
g £ %100

8

(24V -V

8 gj
\25 ° ") 100

8
(24 - 25)
25

x 100

1100 = 2%
25

Let F; is force per unit, length between A & C

ie. F

@ZIxI
4 2r

And F; is force per unit, length between B & C

F,
Now net force on ‘C’ is per unit length

F+F,

ﬁlxl
dn r

p I’

1+1
47 r( )

20 I

=F (given)
. r &
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Now Fig. r r

F/ = Repulsive force between A & C
Ho 21”
4n 2r

F, =F, = Areactive force between B& C

Net forceon ‘C’ F{ — F, =0
! !
K = F=—"—

Net Force on ‘C’ is zero.
Correct option is (i).
Q. 40. InaH-atom.......
Ans. R=05A°
® = 10rps=10x2mnrad/s
v= 10 Hz
M= JA=evnr
= 1.6x10¥x10%3.14%x0.5x0.5x 1070 x 107°
= 1.256 x 10738 Am?
Ans. (ii).
Q. 41. An air-cored solenoid .....

Ans.  Magnetic field inside a solenoid

Flux linked with ‘N’ turns

N
Initial flux ¢ = NBA= NHOTIA



Final flux ¢, =0

Average back emf | e]
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2

—IA

Hol

A <1077 x800x800x 2.5%2.5x107*
0.30

16.74 x 1073 Wb

dp 16.74x107 -0

dt 107
= 16.74V
Correct option is (ii).
Q. 42. Vo, = 283V, f=50Hz
R =3Q,L=25.48 mH
C = 796 uF
P |atresonance = ?
Power dissipated P =R
T (@j
L2203
= 66.7A
P ="FPR
= (66.7)*3
= 13.35kw
Correct option is (iii).
Q. 43. Adcircularloop .....
Ans.  Let flux linked with smaller loop is ¢1 and with bigger loop is ¢..
2 R,
I,
Fig.
Given R, = 0.2m
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Ri1 = 0.003m
x = 15cm=0.15m

Now 01 = B2 A:

- Mo 2n R 1 R2
S| @)

O Mo 2nR; TR,

M = =
I, 4n (R; +x7)"?
Now o2 = Mh
_ Mo 27'cR22 7'ch2
4 (R} + 2%
= 9.1 x 107! Weber
Correct answer is (iv).
Q. 44. |If both the no. of turns.....
2
Ans. L= HONT A
(2N)?
L = A
Ho 3]
2

Correct answer is (ii). Doubted.

Q.45. Given below
To increase the range

Ans. 45. Correct option is (iv) as both statements are false. To increase the range of an ammeter, suitable
low R (or shunt) should be connected in parallel to it. The ammeter with increased range has low
resistance.

Q.46. An electron

Ans.46. Correct option is (iii)

Statements correct but reason is wrong because electrons move from a region of low potential to high
potential.

Q. 47. A magnetic needle ........
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Ans. The given statement is correct and reason is the correct explanation of the above statement. At
poles, magnetic needle orients itself vertically because horizontal components of earth’s field is zero
there. (correct option is (i))

Q. 48. A proton and an electron, .......

2
Ans. we know% = Bqusin 8 = Bqv Sin 0
Centripetal force = magnetic Lorentz force

sin@ = sin90% = 1 (£ between V&E = 90°)

2

mv
— = Bqgv

—=Bq
mv
- = B

—=Bq

_ mv _ p _ linear momentum

" Bq  Bq Bq

P

Sincer = —
Bq

Given p, B are same

Also q for proton & electron is same except its sign

.. Radius is same. So statement is correct but

reason is not the correct explanation of the given assertion.
correct option is (ii)

Q. 49. On increasing..............

Ans. 49. When we increase current sensitivity by increasing no. of turns, then resistance of coil also
increases. So increasing current sensitivity does not necessarily imply that voltage sensitivity will

) 1
increase because V; = Eg

~if g T & R T by different amounts, then V; may increase or decrease.
Correct option is (i).

Q.50. A small object.........

Ans. 50. Ans is (ii)

F, = mg tané

qE = mg tanb

q= (%) tan 6

Fe

tang = =
mg
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q >

T l qE
mg

Correct ans. is (ii)

Q. 51. A free electron............
Ans. 51. Correct ans. (ii) i.e. Il only
vk =k wF=qE
E = same
‘q" = same
Now, Pe = q V(r)
(P.&)p > (P.&),
Q. 52. Correct ans is (iv) i.e. step down transformer decreases the ac voltage.
Q.53. correct ans is (i)
Ny _ Es

ie.—=
Np  Ep

i.e. if no. of turns in secondary coil are more than no. of turns in primary, then voltage is increased or
stepped up in secondary, so called step up transformer.

Q.54 Correct ans. is (i).
i.e. current is reduced if voltage is stepped — up so corresponding I%R losses are cut down.
Q. 55. Correct ans is (iii)

Given E; = 2300V

E, =230V
N, = 4000
N =?
E_ M

E,  Ns

2300 _ 4000

230 x

x = 400 = N; = No of turns in secondary coil



