Please visit us at http://www.phycity.com

Federal Board HSSC — || Examination
Physics — Mark Scheme

Q.2

Q.3

Q.4

Q.5

SECTION B
)
Circuit
E, E,
! Jie
ﬁl | LI
Ry 1, ' Ra I, ’
I
(1 mark)
—|1R1—E2—(|1—|2)R2 =0
(OR)
—|1R1+E2—(|1—|2)R2 =0
and
—(|2—|1)R2—|2R3+E1 =0
(OR)
—(Iz—ll)Rz—lzRg—El =0 (1 mark)
)
I. Soft iron can be magnetized and demagnetizediyeasi(1 mark)
. Hysteresis loss for soft iron is small. . (1 mark)
2
Xe = % - 2712‘c
E XC D%
and X = « = ==
XL o (1 mark)
With the increase of frequency, reactance of actpalecreases
whereas reactance of an inductor increases and/ersa (1 mark)
2
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XL- )1\

v

v

X('_ b

(1 mark)
At resonance the impedance of the circuit is regisTherefore
current and voltage are in phase 6.e. &. The power factor

(Cod® =cosd) is 1. (1 mark)
)
X= ~s-+7 (1 mark)
When
A=0 & B=0
Then X=("1+1'0=1 (1
mark)
2
In a transistor E — B Junction is always forwaralskeid, so, small 84
IS required (1 mark)
and B — C Junction is reverse biased, sgi¥ taken high. (1 mark)
)
Equation for de-Broglie wavelength
a=p=n (1 mark)
For macroscopic object ' ' is v.v. small which cannot be observed.
(1 mark)
2

In the production of x-rays, electrons are incidamthe target
material, which gives a large amount of KE to tugét and
target material will become very hot which may mett we

use a target of high M.P. (2 marks)
)
Mass defect
AM = M, + My — M (nucleus) (1 mark)
According to Einstein’s equation
E =AMC?
This additional mass changes into B.E of the atom. (1 mark)
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Q.12

Q.13
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Q.14
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2
Magnetic force on a charged particle when projeatatght angles
into a magnetic field is
F e s (i.e.6 =90°)
or F=qVBsin90°
F=qVB (1 mark)
‘F’ provides necessary centripetal force to thergbd particles.
Therefore they follow a circular path. (1 mark)
2

y-rays are coming out from the nucleus of an unstatdm. (1 mark)
X-rays are obtained by the inner shell transitibelectrons. (1 mark)

2
As V= % (1 mark)
q=-4uC=-10°C
r=20cm =0.2m
s =9 10°NmC?
_ 9%10°NmM?’C? x (—4x10°°C) _ o
V = ©2m)? = —9%x10°Volt (1
3)
| = 1.2A
A =10'm?
n==Et  10°m?3
g=e=1. " 10"C
v="7
| = ngAv (1 mark)
v = nthA T Bx107 x 1.(13“310‘19 <10+ 15x10°ms™ (2 marks)
(OR)
Since the electron and proton possess same momentum
meDe = nﬁbvp
DY (1)
Force (k) due to magnetic field provides Fc i.e. 7
™ = Bey
v= = (1 mark)
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Then

o =1 using equation (1) (2 marks)

Q.15 3
To get a resultant of 6 which is less than 10 a resistor Ris
connected in parallel to,R 1002
Then

11 1 _5-3

R, = 1502 (2 marks)

— (1 mark)

F=oB=Be (6 = 90°)

v = (1 mark)

As E= ;w

E = 16E (2 marks)
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VZ

PZE
P= L =10W  (+ =3R)

mark)
When connected in parallel

=g = )
=9 10W (¢ P=10W)
+ =90W
(OR)
Energy of light = # of photor : Energy of one photon
E= o
- E_ 8
- KTk
mark)
1x10** x600x10™° _ 3
6.63x1073* x3x1C®
mark)
Q.17
RA.* ?
P———Mw Lr—
Rz20N
A P=5-0w
—ijr———
Since

P=|2R1
2= 2=i=]2 = F =05A
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As R= y={gi=4e
R=R+R " R;=R-R
Ry= <==-zc=
Ry= 2= (2 marks)
(OR)
For a solenoid of lengtt ' ’, cross-sectional area ‘A’ & # of turns ‘N’
= _NAP __ABA
At At
e=-NATS (1 mark)
= ponl = o ¢ | (for a solenoid)
A, 1)
£=—-NA
At
_ = NAy, _ Al
T At (1)
Using
e=-L0 2) (1 mark)
Comparing equation (1) and (2)
- %/ s A/M‘
N N2IA = 22 nNA (1 mark)
Which is the required expression
Q.18 (3)
oo
i v
pr—————AAAAAA e
2N
L AAAN——]
et __.61
an
VYV
For R & R; let their resultantb r=4
Resultant 0 ==~ connected in parallel R =5"2=20 (1 mark)

* & R4 are in series their resultant & [ +2] 3
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10
- S Wi B
Resultant 0 = & Rs connected in parallel is R =5 =157 =75 = 125
+2 3

16

(2
marks)
(OR)
V=IR=1 o (1 mark)

. o 4L
For the wire 'X’ V=1l 75

Forthe wire'y’ \, =1, p,%;
V=V, (as the wires are connected in parallel)

4L aL
—_ X )—01
Ix. p’.dZ —Iy pm5
Lol
A2 d?
a, |, d
P asd= -
y y

Fraction of current which passes
| |

through ‘X' = areirrem =157, ~5- ~5- 920 (2 marks)
Q.19 (3)
The combined capacitance ‘C’ is given by

C = C, xC, _( 3.0x 6.0
~— C,+C, \30+60

),m: = 204F = 20x10°F (1 mark)

Net charge stored

Q=Cv=2(" 10° 18

Q=3¢ 10°C (1 mark)

For capacitors connected in series, charge is same. (1 mark)
(OR)

(KE)max = Ve

Now 4=f=i = (1 mark)
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_ 663x10"%*
v/ 2% 911%x1073 x100% 1.6x107*°
A= 122<10"'°m (1

mark)

In the electromagnetic spectrum this would be X-+&auh. (1 mark)

SECTION C

Q.20 (8

- Need of transformer (1 mark)

- Explanation and working principle + figure (2 kg

- Transformer equation + step up + step down (3 B)ark

- Power losses and their remedies (2 marks)
Q.21 (8

a. Statement of Gauss’s law (1 mark)

Explanation of Gauss’s law using spherical bodigtire (2 marks)

Derivation for electric fielc + = 2% + Figure (2 marks)
b.
(1 mark)
E, P E %4 9,
< — °
—x= ¢ 3m N
Obviously, the zero field location will be at pt. P
E.=E
1 9 __1 2
arz, % T (x?-3)2 (1 mark)
1x10° _ 4x10°
XU  (x+3)2
(x+3)y = 4%
X+3 = 2X
X =3m (1 mark)
Q.22 (10)
a. Definition (1 mark)
Construction + figure + working (1+1+2 = 4 marks)
b. Sensitivity factor + methods to increase the isgitg
(1+2 = 3 marks)
C. Diagram for ammeter (1 mark)
Diagram for voltmeter (1 mark)
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(OR)
Definition
Explanation + figure
Results (1 mark for each result)
= 300nm =30 - 10°m
=246ev=24" 1.6 ' 10

(KE)max = hf — #=2-0

663%x10 %" x 3x10° 5
= — 246x 1.6x10
(KE)maX 30Cx1C~°

(KE)max = (6.65 + 10%°—3.93( © 109)J
(KE)max = 2.69: 109
(KE)max = 1.68ev

fc

= hf, = )

663%x1073* x 3x10°
246x 1.6x107*°

o

A :E:
@

A, = 505<10 ' m

A, =505nm
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(2 marks)



