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To study the effect of the length of simple pendulum on
time and hence find “g" by calculation.

To study resistors in series.circuit.

To study resistors in parallel circuit.

To find the resistance of galvanometer by half deflection
method.

Verify Ohm's law (using wire as conductor).
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_EXPERIMENT | 1 study the effect of the length of simple
~» pendulum on time and hence find “g"” by
calculation.

_vm..._"__
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© a metalic bob with a hook @ stopwatch @ thread
O vernier callipers © an iron stand © cork
© meter rod © piece of chalk @ split cork -

Procedure

1. Calculate the diameter of the bob with the help of vernier callipers and calculate
the radius of the bob.

2. Take a thread of about 1 meter length and tie its one end with the hook of the
bob. .

3. Place the other end of the thread between the space of the split cork and tic it
firmly, with the thread. |

4, Q»Bv the cork in the clamp of an iron-stand.

5. Place the iron-stand on the table in such a way that the bob is few centimetre

above the floor of the room, or +ve surface of table.

6. Measure the length {, of the thread including the hook. So,the length of the

metallic
bob \

W F
:

mark on floor

Simple Pendulum
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pendulum = (= 0 + radius =, + r Precautions

Make a cross under the bob on the floor with a

~J

1. The bab of the

chalk. Cut off 4 to 5§ cm on either side arm the
pendulum must be only

mean position O, A and B show the extreme few em. above the
position of the bob. ground.
. . 2. The vibrations of the
8. Hold the bob at mean position and move it to one bob should be lineor.
side up to point A and then release it gently. 3. Count the vibrations
N J : : time period very
9. bob will start vibr : IMEs g
The vill start vibrating about its mean carefully.
e 1 \
position 'O, 4. The length of the
10, Start counting the vibrations and also note the Pg"d“lgg‘ must be
- . above cm.
ame for 10 vibrations. Repe: - > time.
tions. Repeat one more tim 5. Change in length of
11. Take the mean time for 10 vibrations and then simple pendulum must

be regular.

calculate the time for one vibration by dividin‘g, y the
total time by 10. So the time period is T =

10
Where 't' is the total time for 10 vibrations. For good result note the time for 20 @

or 30 vibrations, and then find the time period.

12. Repeat the above experiment by changing the length of the pendulum, there will
be‘a change in the time period.

13. After measuring the value of lengths of pendulum and the corresponding time

periods, we can study the relation between them. The length of the pendulum is
directly proportional to the square of time period.

ie. T or L = Constant.

T
14. Calculate the value of acceleration due to gravity g by formula g = 4r” ( ?0 )

Pendulum
A simple pendulum consists of a small metallic —
bob suspended by an inflexible thread along with /I

a hook. 4 \
The length of the simple pendulum is the 7 !
length of the thread including the hook plus the ‘ \
radius of the bob. / \
When we allow a simple pendulum to ‘ g
vibrate, then motion of its bob from one y 5 \

o
-
o

Ko
i}
c
-
!
V)

ol

extreme position to the other extreme and then /~ (‘6\
back to initial position is called one vibration, The ST @ s
time taken by the simple pendulum to complete

one vibration is called time period.

amplitude —

PBA (Part I) Experiment No. 1 7
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Observations and Calculations

Diameter of bob = D

Radius of bob

= 1.2¢cm.

=pr= R = (.6 cm.

2

. | length of thread
inclding hook
{; (tm)

84.4

Total length of
simple pendulum
(=0,+r (cm)

85

Time for 10 vibrations | 1ime period

‘-'LIQ

- 2
T= 0 sec
sec

t+t,

2
sec

t

1
m /sec

sec se(

18.3]18.5( 184 | 1.84 |34 986

55.4

56

15.2|116.2 15.25 [ 1.525 |2.25|24.88 982

494

50

14.2|14.2( 14.2 | "1.42 |2.02|24.75 976

Mean value of g = 981.3 cm/s’ = 9.81 m/s’

q
2 2
Mean value of g = 981 cm/s” = 9.81m/s
@
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_EXPERIMENT = study resistors in series circuit.

Part |

»

©E

i
gﬂ*l&f!&'ﬂ'ml_c A S =l - LD 2 :-::';’—-E.\.‘Y;I

O two resistance R, and R, © voltmeter © ammeter © battery
© sand paper © connecting wires © key

Procedure
1.

9

.

3.

4. Remember that the plug of the key should be out while making:the connections.

© ™ N o

10.
11,
12.
13.

14.

Draw a neat circuit diagram.
Make connections-according to the circuit shown in the diagram.

Take only resistance R, and connect it with key, ammeter and bqttcr} in series
with the help of connecting wires.

Insert the plug in the key, the current will start ﬂowmg in the circuit.

battery K battery
. ey

1= -

< il I +I| I

Circuit diagram: Series circuit with R, Circuit diagram: Series circuit with R,

key

Note the reading of voltmeter and ammeter.

P/#L w@ )

. \%
Determine the value of resistance by Ohm's law. R, = T‘
Insert the resistance R, in place of resistance R,.

Note the readings of voltmeter and ammeter again i.e. V, and I,

Determine the value of R, by the formula. R, = llfl

Connect both the resistance's R, and R, in series. .
After inserting the plug in the key note the readings of voltmeter and ammeter.
Calculate the combine resistance of R, and R, by the following formula. R = %
where V is the voltage across R, and R, and I is the current flowing through R,
and R,. ' ;
Note that the resistance R will be equal to the sum of the resistance R, and R,.
ie. R=R, +R,.

PBA (Part ) Experiment No.2 9
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Learn about i

Povmctenr Clean the ends of the
I connecting wires with
el \ AN e\ /N S\ \inind the help of sand paper,
R, R, Connections should be
tight.
3. Before connecting the
battery circuit remove the
kz +] = plug of key.
145 4. Always use a
Circuit diogram: Series circuit with R, and R, voltmeter and
ammeter of low range
so that deflection may
be read clearly.
5. Read the voltmeter
- - ' and ammeter readings
Observations and Calculations after removing ’
‘ arallex.
Voltage of battery = V = 6 volts. :
No. of | Current | Voltage | Resistance | Current | Voltage Resmance Current | Voltage | Net Resistance
obs. : v I (amp) | V(V v
LA g Dy B =__(Q, fome}} ¥ | R= . (ohm)
1
1. 10.06| 6 100 0.03 200 002 6 300
.
B. ’

Result =R =R, + R, =300Q

resistances i II'l series.

Total resistance is equal to the sum of all

Resistors in series _
In A number of resistors R,, R, R;, in Ohms are
said to be connected in series if they are

connected end to end consecutively so that the

R R, R,
S
I

ey

same current I, in Amperes, flows through each.
If R is the combined resistance and V, in

Volts, is the total potential difference across the
iesistors, then

V=IR
But V= sum of individual pot.diff across R,,
R,and R,.

V=V, +V,+V,

V=IR +IR, + IR,

IR= 1R + IR, + IR,
therefore dividing by I, we get

R=R, +R, +R,
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EXPERIMENT |

To study resistors in parallel circuit.

Part |

N

\twv:m-« S . 3 an S e T RN

© two standard resistance © battery © key
© voltmeter ® ammeter ® connecting wires

Procedure

1.

9

Draw the circuit. The two resistance R, and R, are
connected in parallel, a voltmeter is also connected in
parallel to these resistance.

An ammeter, key and battery are connected in series. Ammeters A, and A, joined
in series with resistances R, and R,.

Insert the plug of key and note the readings of voltmeter and ammeter.
Remember that in parallel combinations of resistance and voltage V remains the
same but the current through resistance R, will be I, and through resistances R,
will be 1.,

The voltage across the net resistances will be.V and the total ctrrent will be 1.
e. I=1 + 1

The net resistence in parallel can be calculated by using the formula:

1 1 1 ' £\

R, W Ry R

cq
From the above we conclude that the reciprocal of

Precautions

Clean the ends of the

the net resistances of a parallel combination is connecting wires with

always equal to the sum of the reciprocal of the the help of sand paper.
individual resistance. 2. Connections should be
tight, before

K-\ connecting the circuit
w remove the plug of
key.

» o W VAN Somarnge 3. Use abattery of 6 or 9
h A R, I volts.
4. Always use a
> »ANANANN voltmeter and
I, A, R, ammeter of low range

so that deflection may
be read clearly.

‘ batter
k\tz +| ly- N 5. Read the voltmeter
i | Al - and ammeter very
: ' carefully.
Parallel circuit with R, and R, )

PBA (Part 1) Experiment No. 3 11
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% Observations and Calculations

Voltage of battery = V = 6 volts.

Learn about i

Total resistance
No. of Voltage Current Current R, = [L R, = _}’_ _]_=_]_+l
obs. | Vo) | Lfomp) | Lfmp) | (@ ™ | (@) RR R,
(ohms)
1 6 006 | 0.3 100 200 0.015
r 3
3.
Total resistance = R = reciprocal of (i) = LTI 66.7 Q
: R 0.015 '

The total resistance is equél to the sum of
reciprocal of resistance in parallel.

Resistors in Parallel
Resistors are said to be in parallel when they are
placed side by side and their corresponding ends

4
Y

joined together, as shown in fig.
- The same potential difference will thus be
- applied to each, but they will share the main

current in the circuit.

The main current I divides into I, I, and [
though the resistors R,, R, and R, respectively -
and that the common potential difference across

them is V.
If R is the combined resistance, we may
write
—
e R
Totalcurrent 1= [ +1, +1,.
. e
[ = R + R, + R,
BN T DT,
Therefore ity + R + R
Dividing both sides by V, we get
1 1 1 1
—— i e it .
R R~ R R,

12 Star Physits Practical Based Assessment (PBA) — 10th (Federal Board)
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| EXPERIMENT |

Part |

To find the resistance of galvanometer by
— half deflection method.

\ﬂve:-—-‘w: sispmea L X S—

£ ™

© galvanometer O two key plugs @ cell (1.5 volt)

O connecting wires © a piece of sand paper

© a high resistance box (1-10,000 Ohms) a low
resistance box (1-5,000) Ohms

Procedure

below.

1. Draw the neat circuit diagram of connections as shown il J

2. Make tight connections according to the circuit diagram with the key plugs K,

and K, open.

3. Note the zero error in the galvanometer, if any.

4. Take out a high resistance 'R' from high resistance box (H.R.B), close the plug
K, and keep the plug K, open. Adjust the value of R to get maximum deflection

within the scale and try to get the deflection.in even-number of division in the

galvanometer.
5. Note the deflection and correct it by subtracting or adding its zero error, if any. C
Also note down the value of high resistance.
. +, - I
< H.R.B < l I < ;
v HRB | “ K
®
A K,

oo
S

. Circuit diagram: Resistance of galvanometer by half deflection method

PBA (Part I) Experiment No.4 13
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Learn about i

6. Keeping the value of "R’ unchanged, close the
plug K,. The deflection in galvanometer
becomes zero at once, NOW press the key plugs 1.

in shunt resistance box (S.R.B) to get zero

detection.

7. Now adjust shunt resistance 'S, so as to get the
detlection exactly half of its previous value. Note
the deflection and the value of shunt resistance
'S'. The deflection decreases as R decreases. y

A\

All the connections
should be tight and
clean. All the plugs in
the resistance boxes
be tight.

2. K, should be closed
after a high resistance
has been taken out

~ from the resistance

box R.
8. Repeat the experiment three times by changing 3. The deflection should
he value of R be in even numbers of
- scale.
9. Calculate the resistance of galvanometer 'G' by 4. The shunt resistance

the formula given in theory.

10. Value of shunt resistance almost remains

should be decreased
to reduce the
deflection.

constant. 5. Putthe plug tightlg in
K, that the shunt has
zero deflection.
Galvanometer of the instrument as infig. Thefield due to the

The galvanometer is a device which detects the
presence of current in a circuit. Galvanometer is
a very sensitive device. It can also be converted
into ammeter and voltmeter;
Galvanometers are of two types:

1. Moving magnet galvanometer

2. Moving coil galvanometer

Moving coil galvanometer

In a moving coil type galvanometer the magnet is
firrmly fixed, while the coil is free to rotate: they
are generally of two types (i) pivoted coil type

“and (i) suspended coil galvanometer.

I Pivoted coil galvanometer
A common form of this type of galvanometer
used in the laboratory is the pointer—type
Weston galvanometer.

It consists of a small rectangular coil of thin

" insulated copper wire pivoted between the

cylindrical pole pieces of a strong permanent

" horse—shoe magnet firmly mounted on the base

magnet is usually made radial, fig. (a), so that in
all positions of the coil, the magnet is parallel to
the plane of the coil. To do so the pole pieces
are made curved and a soft iron cylinder or
sphere is fixed within the poles of the magnet, so
that the coil can freely move round this cylinder
or sphere without touching it.

Principle

When current is passed through the coil it
produces a magnetic field which reacts with the
field of the magnet to produce a deflecting

-couple.

b) Section of a pivoted-
coil galvanometer .

a) Weston type pivoted-
coll galvanometer.

14  Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)

CamScanner



https://v3.camscanner.com/user/download

% Observations and Calculations

Zero error of galvanometer = NIL

No.of |  High resistonce Deflection Shunt Half Resistance of galvanometer
obs. from (H.RB) 0 resistence deflection e oh
R (Ohm) S (Ohm) o1, Rt 75
1. 5000 24 110 12
2. 5500 22 110 11
3. 6000 20 110 10

Mean value of G = 112.2 Ohms

Internal resistance of Galvanometer is 112.2

Ohms.

PBA (Part I) Experiment No.4 15
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EXPERIMENT  verify Ohm's law (using wire as
'+ conductor).

Part |

i, . s 52

O resistance wire © voltmeter
O rheostat key © ammeter © battery
© connecting wires

1. Draw a neat circuit diagram.
2. Make connections according to the circuit diagram.

3. Connect battery, key, rheostat, ammeter and resistance 'R' by means of connecting
wires in series.

Connect the voltmeter parallel to the resistance 'R'.

5. Before starting the experiment put the plug in the key and adjust the current in
* the ammeter with rheostat.

6. Note the value of voltage (V) and current (I) from the voltmeter and ammeter
respectively. |

7. Change the value of voltage by using the rheostat for second and third reading
and note the values of voltage and current.

* rheostat battery
key
o + l 1 5d
1
Ohm's Law

o 16 StarPhysics Pfactical Based Assessment (PBA) — 10th (Federal Board)
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Learn about'i

No. of obs Reading of Voltmeter Reoding of Ammetet R = -¥- = wnstant
| Y (volts) I (Amp) | (ohims)
' B 0.8 0.15 5.3
2. 1.0 0.19 5.2 -
3. 1.2 0.23_' 5.2

So by knowing the value of V and I we can also calculate the resistance of the wire,

Resistance

The ability of a substance to resist the flow of
electricity through it is called resistance. It s
denoted bya VWV symbol . Its uriits are
Ohm'sandare writtends ().

Rheostat

Rheostat is a device which is used to controi the
current in a circuit. It is a variab'e resistance
Voltmeter

Veitmeter is 2 device which 1s used to measure
the voltage in a circuit. The unit of a voltage is
volt and its symbol is V.

Ammeter
Ammeter 15 a device
which iz used to
rreasure the current
Tre'onit

cf current is Ampere

in a creut.

and it js cencted by

L

Ohm's Law

In 1827 Gorge
Simon O"ma
German scientist
discovered
relationsnip between
the voltage Y/ and
current I in a circutt.
It states that "The

current passing

GorgeSinon Ohm
through a wire at constant temperature is
directly propertional to the voltage between its
ends.

voltage

Current = constant or
voltage _
Current = resistance.

So the resistance is a constant quantity and it is
the ratio between voltage and current flowing
through it.

T=R or I=T

PBA (Part I) Experiment No. 5 17
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A graph between V and 1 will give us the
relationship between V and 1.

Take V along the X — axis and I on the Y — axis.
When we join the three points we get a straight
line. The straight line means that the voltage V
and current I passing through resistance R is
directly proportional to the voltage, which is

't

;‘,i
)
b

e R G

Ohm's Law.
L=l | The current flowing through a conducting wire W | Precautions
"= || is directly proportional to the potential s
el difference across each resistor, if temperature 1. The ends of wires
remains constant. 53 should be cleaned.
: : T 2. Make all the

connections tight.

3. Use the key to start
and stop the circuit.

4. Pass the current for a
- short time.
5. Remove the zero
error of voltmeter and
ammeter.

a = 5

.' Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)
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To verify the laws of refraction by using a glass slab.

To find the refractive index of water by using concave
mirror.

To determine the critical angle of glass using glass prism.

To trace the path of a ray of light through glass prism and
measure the angle of deviation.

To verify the truth-table of OR, AND, NOT, NOR and NAND
gates.
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EXPERIMENT = 1o yerify the laws of refraction by using a
e, glass slab.

Part 1l

@ glass slab @ drawing pins ® common pins
© pencil © drawing board @ protector
© white paper

1. Fix a drawing paper on a drawing
board with the help of drawing pins.
2. DPlace a glass slab on the paper and

mark its boundary with pencil.

3. Fix two pins A and B about 5 to 7 cm
apart from each other on one side of
the slab. The pins should be fixed in
such a way that they form an acute

il angle with the glass slab.

\ Q 4. The image of the pins A and B can be

' seen on the other side of the glass

slab. ‘ \ C
Al C 5. Fix two more pins C and D in such a ' eme;gent ‘
: : _ -
y ) way that the image of A and B and | 4

the pins C and D come in a straight oo T giets Dotk

. line. The distance between C and D
I ﬁ should be 5 to 7cm.

(7 6. Remove the pins and encircle the points with pencil.

| ( 7. Remove the slab also,

\ i 8. Join A and B and produce them to meet on the boundary at O.

el 9. Also jpih Cand D and produce them to meet on the glass boundary at I
3 s Al 20 Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)
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10. Join O and P

115 Draw a perpendicular at point O. NON' is the perpendicular and is called as

normal.

12, ABO is the incidence rav. OP is the refracted ray. AON is the angle of incidence

1. PON'is the angle of refraction 'r',

13. Measure the angle of incidence i" and angle of refraction 'r'. Calculate the ratio of

sin i and sin r. The ratio is called the refractive index of glass.

14. Take two more readings by changing the positions of pins.

Refraction of Light

When a ray of light enters from one medium to
another medium, it changes its direction. This
phenomenon is known as refraction of light and
is shown below :

N B

We see that light ray AQ is entering from air
(one medium) into glass (second medium) by
changing its path. AO is the incident ray and OB

is the refracted ray. NN!' is the normal.

- AON is the angle of incidence ¥ and BON is

less A more
A dense dense
. i ) i
air (o] air 0O
glass water A B
r
more less
dense dense
Nl B N

the angle of refraction'r.

Remember that when light ray passes from
less dense medium to more dense medium it
bends towards the normal. When light ray
passes from more dense to the less'dense
medium it bends away from the normal.

Air is less dense than water and water is less
dense than glass. In other words we can say that
in refraction phenomenon there is not only the
change in direction but there is also a change in
velocity.

A pond or a swimming pool bath appear
much shallower than they actual are due to the
refraction of light.

Laws of Refraction
There are two laws of refraction of light:

i.  The incident ray, the refracted ray and the

normal always lie on the same plane.

i. - The ratio of the sine of angle of incidence
to the sine of the angle of refraction is a

constant quantity.

e, oL

sinr

Where 'n' is the refractive index of glass. This law
is also known as Snell's law.
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% Observations and Calculations

N:Bs(." Angio :)llhlzn:g(;;\(e An[‘;'!;urollo,f)t(t)x;‘lllon Sin Sin e gil::

1. 32° 23" 0.53 0.39 1.4

2 % | 2 .| 058 | 039 | 15
3. 40° 25.5° 0.64 0.43 1.5 it

Mecan refractive Index = n = 1.5

Verification of Laws of Refraction precaution

We see that the incident ray, the refracted ray and the

normal, all lic on the same plane at point O. (So first law 1. The face of the glass
i< verified slab should be smooth
Is veritied). and clean.
We will see that inall the three readings the value P 2. The boundary of the
BRI i 1. DI \ L slab should be marked
of the ratio Sinr will become constant. (So that second gfirbfully.
law is also verified). ‘ 3. All the pins should be

vertical.

4. The distance between
the pins should be 5 to
7 cm.

The ratio §+:'F is equal to the refractive

index of glass i.e. 1.5. 5. The directions of all
the rays should be

U ' marked with an arrow
( % N

head.
1 O«
=L

_—
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EXPERIMENT ' 15 find the refractive index of water by
=, using concave mirror.

Part 1l

\,

TR B NS TR ——

© concave mirror of a large focal length
© meter rod @ stand O knitting needle
@ sharp pointed bright needle @ set square

Procedure

1. Measure the length of the knitting needle and find

the index correction between concave mirror and

needle.
2. Determine the approximate focal length-of the concave mirror.
3. Dlace the concave mirror on the wooden blocks so that its principal axis is f’t\
‘ vertical. ' QS-
4. Clamp the parallax needle horizontally in the stand and place it above the mirror ?‘/
at-almost twice the approximate focal length. ' N
5. Remove parallax between the tip of the needle andits image. In this position the SLQ é
needle would be at 'C, the center of curvature of the mirror '“\%

-

concave
mirror

wooden
box

: Re_fractive_index of a liquid using a concave mirror.
PBA (Part Il) Experiment No. 2 23
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6. Hold a meter rodd vertically and with o set sepiage
note the position ol the needle and the pulv of

mirror 1,.¢. OC,

~J

thin layer on the surface of mitror,

8. Again adjust the position of the needle to remove
parallax between the tip of the needle and s

image at A.

9. Note the position of the necdle and applying, the

index correction between the mirror and the ;

needle 1.e. OA.
10.

of different focal lengths. Finding index of

correction in each case.

Put a few drops of i soan to form a small

Repeat the experiment twice with concave mirrors

Praeautions

b U Dsm oy #opnin b e pridjog
il |;nung fopr il Ihou,lh

P ear sheked bye

Wt bgesitat el s

pr e bl tipla ver e ol
Vo Uilataatie e shiopided b
thecisut el yory
Hnnfl;"l'
Perellege needte shieold
aes gl L fligpmin et eeef

-

b Asmall quantity of
Heguned sheptled e vise)
to gat o thin layer on
thes stirface of the
e o

Refractive index of liquid by concave
mirror

If a small object is placed above a concave mirror
containing some liquid in such a way that the
image of the object is formed at the same
position as the object itself, then the refractive
index of the liquid is given by the ratio of the
vertical height of its center of curvature to the
height of object both measured from the liquid
surface. "

Let a ray AP rneet the g surface 1o
rmakes angle of Ngidence TEBA Wt 1ol
NM at B, 1t ther furees torprels thet Bl oy
ine BO strikes the concaye mimror at £ an)
reflected back on ity path 1A G A e it
image 15 formed at A1 e back the e
BD normally, then it ety at pot ¢

Sofromfipure,

<NBA = alternate < BAC)
<DBA = opposte < NEBC - alterngte - 15 0
Refractive index«

Sini _ Sin < NBA _ S - BAO

Sinr S DPRAY S B

BO e
A 1)
Refractive ndex = ';j; -

When the aperture of the mirror 15 very senall 44
compared with its radius of curvature and the
depth of the liquid 5 very small, the: ratio L% o

()/\
‘ P (¢
So refractive index BA  OA

24
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% Observations and Calculations
Length of knitting needle

= X5 ¢m

Distance between nurror and parallax needle = v = 25 cm

Index correction for needle

:\ppmxim.nr tocal lcngtl\ of concave mirror

=xX-y=

+ Ocm

=f=13.5cm

Position of needle at mirror Distance Refradive Index
No. of - 0
ohs. 0 C A 0C 0A . . 3
m m m m m 0A
1 3 0 26 20 26 20 1.30 N 'I
i
2. | O 26 | 195 | 26 19.5 1.33 !\{ !,
Mean refracuve index = 1.32 \]!
|
|
=25 | The refractive index of water is 1.33. / \\‘\
2 \ B
= _A 2
S
N\ k\ (\
\\ ) :
LA
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EXPIMM' A To determine the eritical angle of glass
7 3 L, using glass prism,

@ glass prism or semi circular slab @ pencil @ drawing hoard
® protector @ rubber ® drawing sheat or paper @ cormimaon pins
@ drawing pins

Part I

Procedure

1. Fix the drawing paper on the drawing board with the help of drawing
pns.

2. Place a prism in the centie of paper in such a way that base is away from
y()U.

3. Mark its boundary ABC with the help of lead peneil,

4. Now remove the prism and fix a pin P on the line AB as shown below.

e D
<
N

-
"

e e

Refractive index by a critical angle method

bt 26 i Star Bhysics Practical Based Assessment (PBA) — 10th (Federal Board)
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Again place the prism in its previous position. Make sure that the pin P just
touches the face AB.

6. Look through the face AC of the prism, you will see the image of pin I’

Now move your eyes from C to A slowly, you will find that the image of pin I

will become fainter and fainter. A point will reach at which the image seems to

disappear.

8. Fixtwo pins Q and R in such a way that the faintest image of pin I and the pins
Q and R become in one line.

9. Remove the prism and pins. Encircle the pins P, Q, and R.

10. Join Q and R and produce it to meet base AC at S. | [
11. From point I draw a perpendicular PL on the face BC. Produce PL to I such o
that PL = LD. 9/
12, Join DS which cuts the line BCat M. !
13. AtM draw a perpendicular MN on the base BC. Lt
14. Measure the total angle <PMS. / ';
15. Cracal Angle i.e ¢ is equal to —; < PMS = < PMN Ve
16. Measure the angle PMN which is the critical angle. S
r
17. Repeat this experiment three times and take the mean value of the critical ;. O
E - J
angle c. L 5 1
18. Calculate the refractive index of the glass from the following relation n = Sinc )
= 3 Critical Angle K
= : When a light ray comes from a denser mediurn /
_g | to a rare medium, then it bends away from the ——
~ : I i normal. So angle of refraction is large as
c L compared with angle of incidence. Also angle of
E refraction changes with the change of angle of
3 incidence.
Finally the angle of incidence for which the
angle of refraction becomes 90 is called the
critical angle. Critical angle is dencted by c.
; , The relation between the refractive index
A R and critical angle is n = '§n11_c where 'n' is the
i \ refractive index of glass.
{f
eye
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% Observations and Calculations

|, Observations and Calculations |

No. of obs. Angle PMS ' J_(rlk:rsni: PMN
2
1. 80° 40°
- 4 82° 41°
. 79.5 39.75
4.

Refractive index n =

Mean critical angle ¢ = 40.2

=15

mec

The critical angle of glass is 42° and its

refractive index is 1.5.

Precautions
Clean the prism with g |
cotton cloth. i
Mark the boundary of '
the prism with a shorp |
pencil.

The pins should be
vertical.

. The distance between

the pins Qand R .
should not be less than
S5cm.

The pin ‘P’ should be in
the middle of the line
AB of the prism.

. The pin 'P’ must touch

the surface of the
prism.

The base of the prism
must be dway from
gou.
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To trace the path of a ray of light through

Part Il

EXPERIMENT

.
4

» 9glass prism and measure the angle of

-

1.

(]

ol

deviation.

© glass prism © pencil ® drawing board © rubber
© common pins ® meter rod © drawing pins © protector
© white paper

Fix a white paper on the drawing board
with the help of drawing pins.

Place a glass prism in the centre of the paper in such a way that its base is
towards you.

Mark the boundary of the prism ABC.

Mark two pins P and Q on the side AB of the prism in such a'way that the line
PQ must be slanting to it.

Observe the image of these two pins P and Q on the other side of the prism (i.c.
AC) as shown below.

Fix two more pins R and S in such a way that the images of the pins P"and Q and
these rwo pins R and § are in a straight line.

The distance between pins P and Q, and R and S should not be less than 5 cm.

e

~ Path of aray of light througﬁ a prism (angle of deviation)
PBA (Part Il) Experiment No.4 29
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8. Remove the prism and pins. Precautions

9, Encircle the points of pins I Q, R, and S.

1. Clean the prism with a
cotton cloth.

10. Join I and Q, extend PQ which meets the

boundary of the prism AB at X. 2. The distance between
11. Also join the points S and R and extend SR which the pins PQ and RS
. ; . ' should not be less than
meets the boundary of the prism AC at Y. § em.
12. Join Xand Y. 3. Pins should be vertical.
13. PQXYRS represents the path of the ray through . Mark the boundary of

he prism prism carefully.
o - 5. The prism should not

be disturbed during

- Angle of Deviation the experiment.

1. Draw perpendiculars at the point X and Y with the g 6- The image of pins P
and Qmust be ina

help of protector. These perpendiculars are known straight line with the
as normals and they are denoted by NL and MN: pins R and S.
These two normals, meet each other at N. 7. The base of the prism
' should be towards
2. Measure the angle of incidence i and angle of you,

refraction r.

n n 3.~ Extend the incident ray PQ forward and extend the emergent ray SR backward
which meet the incident ray at O.

\ \)/ 4. TOS will be the angle of deviation and is denoted by D. Measure this angle TOS
i | with the help of protector. ‘

Repeat this experiment three times and then take the mean of this.

. Observations and Calculations

el No. of obs. Angle of incident Angle of refraction | e o
o ? el ol Y Angle of deviation < TOS = D
wNG f"
v Sl 1. 53° 47° 41°
910 5 S
Gy 2 52° 36° 41°
W Mean angle of deviation = 41°

The angle between the incidence ray and
emergent ray is called angle of deviation.

: - 30 Sstar Physics Practical Based Assessment (PBA) — 10th (Federal Board)
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Dispersion of light

We know that small frapment of
colourless glass and precious
stones glitter in bright colours
when white light is passed
through them, This
phenomenon was explained by
Newton,

Newton put a glass in the
path of a ray of sunlight. He
observed an elongated
coloured patch of light on the
wall. Newton called this a
spectrum.

This spectrum consists of seveh colours. So it means that white light is formed from seven

colours. The phenomenon in which white light is decomposed into seven colours is called as

dispersion of light.
As each coloured light has different wavelength that is why it is deviated at different angles.
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To verify the truth table of OR, AND, NOT,
» NOR and NAND gates,

-
@ D.C power supply (0-6V) ® OR gate (7432) ® AND gate (7408)
® LED indicator module @ two key plugs © connecting wires

coloured
transtucent
Plastic case

flat -
cathode r anode
i’ A
I |
I J LD
\T s
i B For AND gate
5V . oA g |
I L Al B | Y
- [Fo OFF | OFF | OFF
OFF | ON | OFF
=3 RS ON | OFF | OFF
M ON | ON | ON
Truth table for AND gate

1. Take an AND gate connect its input terminal A with key K, and then with the
positive terminal of the power supply. Similarly connect the other input terminal
B with key K, and then with positive terminal of the power supply.

2. The output terminal of AND gate is connected with LED indicator and then
with negative terminal of the power supply.

32 Star Physics Practical Based Assessment (PBA) « 10th (Federal Board)
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‘i
:

and B, the output LED is also in OFF condition.
4. Put the kev plug in K, and keeping K, OFF; then the input terminal A is ON and
B is OFE Then the output terminal 'Y is also OFE therefore, LED remains OFE

1

Keep both kev plugs K, and K, OFE then there is not any current at inputs A

Put the kev plug in K, and keeping K, OFF then the input terminal A is OFF

and B is ON; so output terminal 'Y" is also OFF, therefore, LED remains OFE

6. Now put the key plugs in both K and K,, then the both input terminal A and B
are ON; at output terminal Y, the LED lighted up which shows that it is ON.

AR The output of AND gate is ON if A and B
-;;;.‘_} inputs are ON.

" “;_,

 For OR gate

Input - Output |

% A B
_Svn
= OFF | OFF
ks ON | OFF
LED ~ OFF | ON | ON
Nt ,
N Fig. [b] ON | ON | ON

Procedure

Truth table for OR gate ~

1. Takean OR gate, connect its input terminal A with key K, and terminal B with

key K, and then to the positive terminal of power supply:

2. The output terminal of OR gate is connected with LED indicator and then with

the negative terminal of the power supply.

3. The working of OR gate is that, if either input is ON or if both are ON, the

output is also ON. It can be verified as given.

4. Keeping both key plugs K, and K, OFF, there is not any current at input
i terminals A and B. Therefore, the output terminal 'Y" is also OFE so LED

indicator is also OFE
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Put the kev plug w K, and heeping K, OFE The wpat rerminal A ON and 1
OFE Avoutput eominal Yehe LED Bighted up which shows it i ON

6. Putthe kev plug in K, and keeping K, OFE The mput teominal A s OFF amnd 1
1s ONL So atoutput termnal 'Y LED s ON,

Now put the key plugs i both K, and K, then both impue tenminals A and 1% are
ON. At output terminal Y, the LED i ON, which venties the above trath table.

The output of OR gate is ON it its Inputs A or
B or both are ON

B
QFF ON
+ ,
= Q&( LED ON OFF
\\‘\ | TNuth table for NOT gate
Fig. (c) = Not gate
Procedure

1. Take a NOT gate, it has one input terminal and one output terminal,

2. Connect the input terminal ‘A’ with the Key K and then to the positive terminal
of the 5 volts battery.

3. The ourput terminal B of the NO'T gate is connect with LED indicator and then
with negative terminal of the power supply,

4. Theworking of NOT gate is that if'fts input is ON, the output is OFK 1 it
input is OFE than output is ON,

y 5. Keeping the Key plug K OFE the output terminal B is ON, so LED is ON,

6. Put the Key plug in K, The input terminal A i ONJ At ouput terminal B, the
LED is OFE
34 Star Physics Practical Based Assessment (PBA) - 10th (Federal Board)
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Learn about i

The output of NOT gate is opposite to its input.

Logic gates

A orout that determines whether an input can
pass through 1o the output 15 called a “logic
gzte". The three basx types are the AND, OR
ang NOT gates. These arcutts are the building
Dlocks for other types of logic gates.

The AND gate
AND gates a
logc gate It
works onty
both nputs are

ON. k will not 5. 2
work i ether
of putsOFF  F buto
The acion of

ANDgate s
summanzed in the form of truth table. The
function of AND gzte is explained by a simple
areut.

The buib will be It only if both switches S,
and S, are closed.

The OR gate
OR gate is also a logic gate. It works if either
input is ON or if both are ON, the output is also
ON. The action of OR gate is described in detail
in the OR truth table.

The function of OR gate is explained by the

The logic symbol for OR gate

simple circuit, as shown in fig.
The bulb will be lit when either or both of
the parallel switches are closed. ’

e ——————
S,
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A B Y

o OFF | OFF | ON

B | on | oFF | oFF
S ”‘ML““.%W

’ OFF | ON | OFF
QD LED RIS SIS T—-

\)\ ON | ON | OFF
L : Truth table for NOR gate

Fig. (d) '
Procedure

1. Connect the input terminal A of NOR gate with Key K, and terminal B with Key
K.. The both Kevs are connected to the positive terminal of the § volt power
supply. »

The output terminal NOR gate is connected with LED and also with the
negative terminal of § volt power supply.

!J

. The working of NOR gate is that, if either of its inputs is ON or if both are ON;,
the output will be OFE This can be verified by truth table as given below.
)} 4. Keeping both l\c.\' plugs K, and K, OFE there is not any current at input

jj rerminals A and B. therefore at the output terminal Y, the LED llghtcd up, which

w—a—
st
75

shows it is ON.
. Put the Key plug in K, and keeping K,, OFE The input terminal A is ON and B
is OFE At the output terminal Y, the LED indicator is OFF which shows Y is
. Rivpthcrs. . - 4
) 6. Put the Key plug in K, and keeping K, OFE The ihput terminal A is OFF and B
O ,5 is ON. So at outpur terminal Y, LED is OFF
3\? 7. Now put the key plugs in both Keys K, and K,, then both input terminals A and

o

B are ON. At output terminal Y, the LED is OFE which verifies the truth table

given.

The output of NOR gate is ON when both of its
inputs are OFF.
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For NAND gate

'Z' l ___A,. T R
I B

K;

Procedure

1.

o (e =yt fouput

A B Y
OFF | OFF | ON
ON.| OFF | ON
OFF | ON [ ON
ON | ON-| OFF

Truth table for NAND gate

Take a NAND gate, connect its both input terminals A and B with,the key plugs
K, and K, respectively and then to the positive terminal of a 5 volt power.

The output terminal of NAND gate is connected with LED indicator and then
with the negative terminal of 5 volt power supply.

The working of NAND gate is that, both of its input terminals A and B are ON,
the output terminal Y is OFE It can be verified by truth table as given below.

- Keeping both Key plugs K, and K, OFE there is not any current at input

terminals A and B therefore, at the output terminal the LED indicator is ON,
which shows the output is ON. '

Put the key plug in K, and Keeping K, OFE the input A is ON and B is OFE At
output terminal the LED lights up which shows it is ON.

Put the Key plug in K, and Keeping K, OFE The input A is OFF and B is ON,

At output terminal Y the LED lights up which shows it is ON.

Now put the key plugs in both keys K, and K,. The both input terminals A and B
are ON. At output terminal, the LED indicator is OFF which shows it is OFE

R0 4« PBA (Part Il) Experiment No. 5 37-
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Tables for Reference

Metric System Customary System
Length
1 centimetre (cm) 10 millimetres (mm) 1 foot (ft) 12 inches (in.) H ‘i
; 100 milimetres (mm) 36 inches (in.) )
t
Ydersmets iy 10 centimetres (cm) 1.yard tnh 3 feet (ft) h
1,000 millimetres (mm) 1 Nile (m) 5,280 feet (1) h
1 metre (m) 100 centimetres (cm) T 1,760 yards (yd)

Area

10 decimetres (dm) |

1 square metre (m’)

Volume

100 square decimetre (dm?) = 1 square foot (ft")

10,000 square centimetre (cm?)

144 square inches (in.))

)

1 cubic decimetre (dm’)

Capacity

1,000 cubic centimetre (cm’) 1 cubic foot (ft))

1 litre (L)

1,728 cubic inches (in.)

~—

1 teaspoon

1 table spoon

1 litre (L)

5 milliliters (mL)
12.5 millilitres (m0)

1 pint (pt)
1,000 millilitres (mL)
1, 000 cubic centimetres (cm’)
(l ic decimetre (dm’) 1 quart (qt)
4 metric cups
1 gallon (gal)

1 cup ()

8 fluid ounces (fl 02)

16 fluid ounces (it 02}
2 cups (o)

32 fluid ounces (fl oz)
4 cups o). s
2 pint (pt)

128 fluid ounces (fl oz)
16 cups (@ :
8 pints (pt) “_’, f—, : _j,
4quarts(@)
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CamScanner

—


https://v3.camscanner.com/user/download

Weight ‘
by 16 ounces (oz)
1.9ram (g) 1,000 milligrams (mg) 1 pound (Ib)
1 kilogram (kg) 1,000 graims ()

Time —
; . 65 days
1 minute (min) 60 seconds (s) KRG, year (yn gz wee{s
1hour (h) 60 minutes (min) 12 months
1 day (d) 24 hours (h) ' 1 decade 10 years

1 week (w) 7 days (d) 1 century 100 years

1 month about 4 weeks

i ‘40 Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)
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FEDERAL BOARD OF INTERMEDIATE AND
SECONDARY EDUCATION
H-8/4, ISLAMABAD

Model Questions Paper Physics SSC-11
Practical Based Assessment (PBA) (2025)

Total Marks: 10 Time: 45 minutes
NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student investigates the time period of a simple pendulum for calculation
of value of ‘g’ (gravitational acceleration). Figure shows the apparatus.

i) Student measured the time of 10 vibrations of different lengths of thread and
- recorded the observations in the following table. Complete the table. (4]

Radius of metallicbob =r=2.26 cm

Nos | Lengthof | Length of Simple Time for Mean Time | Time Period 9= ' L
threadin |. Pendulum 10 vibrations t(s) 1wl (s) T
melerslam | L=1+ r(m) t(s) | t,(s) 10 (cms”)
1. | 80cm 18.23 | 18.22
2. | 90cm 19.17 | 19,15
3. 1100 cm 20.01 | 20.11
ii) Calculate the mean value of‘g'? (1]

- 42 Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)
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ili) Findthe percentage errorin the calculated value of 'g’ (from the table) [1]

SECTION-B
Q2.

i) Astudenttraces the path of a ray of light through a glass prism as shown in the
diagram, but leaves it incomplete and unlabelled. Complete and label the
diagram. Also label on it the angles <i, <e <rand zD. [2]

i) Measure thevaluesof theseangles [1]
a. Angle of incidence = <i =
b. Angle of emergence = <e =
c. Angle of refraction = <r =
d. Angle of deviation = <D =

PBA Model Paper 43
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B 2 N L 2 WSS

SECTION-A
@ Q1. Astudentinvestigates the time period of a simple pendulum for calculation

2 of value of 'g’ (gravitational acceleration). Figure shows the apparatus.
5‘ i) Student measured the time of 10 vibrations of different lengths of thread
— - and recorded the observations in the following table. Complete the table.
(=) ~ [4]
€2  Ans Radiusofmetallicbob=r=2.26cm
No.s| Length of Length of Simple Time for Mean Time | Time Period _4r L
thread in Pendulum 10 yibrations t(s) ML (s) T:
meterslem| L =1+ (cm) t(s) | t(s) 10 (cms™)

1.| 80cm [80+2.26 = 82.26 | 18.23 | 18.22|18.225 | 1.8225 976.5
2.1 90 cm |90+2.26 = 92.26 | 19.17 | 19.15 | 19.16 1.916 986.1
3.1100 cm|100+2.26 = 102.26] 20.01'| 20.11 | 20.06 2.006 996.2

ii) Calculate the mean value of ‘g"? [1]
Ans .Meanvalueof'g' = HIBS 9836'1 L =986.27 cms”

iii) Find the percentage errorin the calculated value of ‘g’ (from the table) [1]

Ans Percentage erroris given by:
gexperimen!al - gtheorrelical X 100

Percentage error =

g theorretical

Where, Gpeonenes 280 CMs™

Percentage error = 986'273 ol I 100

6.27

= 0=0.64%
Percentage error 380 x10 Yo
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SECTION-B
Q2. Giveanswersto the following questions.

i) Astudent traces the path of a ray of light through a glass prism as shown

in the diagram, but leaves it incompliete and unlabelled. Complete and
label the diagram. Also label on it the angles <i, <e <rand <D. (2]

A (Angle of Prism) = <A = 60’

a2 o =
a0 A
e o ¢ Nor™®

—/’
-

=T = ’T Angle of emergent angle = <e
“Angleof ~ O\ "X

&
refraction = <r mefgen
‘ry

i) Measure the values of these angles [1]
Ans a. Angle of incidence = <i = 52°
b. Angle of emergence = <e = 48°
c. -Angle of refraction = <ri= 31°
d. Angle of deviation = <D = 4¢°

(You will need a protractor to measurethese angles from the diagram.)
Calculation of Angle of emergence (<e):

= <D=«<i+<e-<A = <e=<D-<i+<A
= <e=40°-52°+60° (where, <A = Angle of prism = 60°)
= <e=48° :

PBA Model Paper 45
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MODEL QUESTION PAPER No. |

PHYSICS 10th (SSC-11)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. Astudent investigates the time period of a simple pendulum for calculation
of value of 'g’ (gravitational acceleration). Figure shows the apparatus.

~7Img sin@ 9

® =mg*,

i) Student measured the time of 10 vibrations of different lengths of thread and
recorded the observations in the following table. Complete the table.

[4]
Radius of metallicbob=r=2.21cm
Nos | Lengthof | Length of Simple Time for Mean Time | Time Period = gl
thread in Pendulum 10 vibrations t(s) T (s ) = A T
meters| | L=1+r(m) t(s) | t,(s) 10 (cms?)
1. | 0.48 14.20 | 14.21
2.0k 0,73 17.20 | 17.18
3.1 0,98 20.10 | 20.11
i) Whatis the aim of your experiment? (1]
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Q2.

iii) Howdid you ensure accuracy in your measurements? [1]

SECTION-B
i) Astudent traces the path of a ray of light through a glass prism as shown in the
diagram, but leaves it incomplete and unlabelled. Complete and label the
diagram. Also label on it the:angles <i, <eand <D. [2]
<(3%\(
red : red
light ' light T
ii) Whatis the importance of the refractive index in this experiment? [1] /

PBA PaperNo.1 47
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iii) Vl\lhby is the refracted ray bent toward the normal when light enters the gl?:s
slab? ]
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SECTION-A

Q1. Astudent i.m'restiga.tes the time period of a simple pendulum for calculation &=
of value of 'g’ (gravitational acceleration). Figure shows the apparatus.

Ans

ii)
Ans
iii)

Ans

Q2.
i)

Student measured the time of 10 vibrations of different lengths of thread
and recorded the observations in the following table. Complete the table.

: [4]
Radius of metallicbob =r=2.21cm = 0.0221 m
Nos | Lengthof | Length of Simple Time for Mean Time |  Time Period = 4! L
thread in Pendulum IGvib[utions- i(s) _t (5 9 Tz)
meters] | L=1+rfm) | t (5) | t, (e 10 (cms?)
1. | 0.48 - +0.50 14.20{14.21 | 14.21 1.42 19.80
2. | 0.73 0.75 17.20 | 17.18 | 17.19 1.72 9.79
3. | 0.98 1.00 20.10 | 20.11 | 20.11 2.01 9.80
What is the aim of your experiment? 1]

The aim is to determine the time period of a simple pendulum and use it to
calculate the value of gravitational acceleration (g).

How did you ensure accuracy in your measurements? [1]

| ensured accuracy by:
» Using a precise ruler to measure the length.

» Timing multiple oscillations and calculating the average time for better
precision. '
« Keeping the release angle small to maintain simple harmonic motion.

SECTION-B

A student traces the path of a ray of light through a glass prism as shown
in the diagram, but leaves it incomplete and unlabelled. Complete and
label the diagram. Also label on it the angles <i, <eand <D. - [2]
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A |Angle of Prism)

- -
e ‘I e
L4 -

- - -

N Ze (emergent angle)

<i- incident angle ~~~<

-
-

.
< wa’

ii) Whatis the significance of the angle of minimum deviation?

“\Sr —”—’ E
S ™m
efgent
fgy
=

(1]

Ans The angle of minimum deviation occurs when the light passes symmetrically
through the prism, and at this point, the angle of incidence is equal to the angle
of emergence. This is important for determining the refractive index of the

material of the prism using the formula:

A+D_
7

b o]

sin(

where n is the refractive index, A is the angle of the prisfn, and Dm is the angle

of minimum deviation.

iii)_ In this experiment, if the angle of incidence is 40°, the angle of refraction
is 25°, and the angle of emergence is 42°, with the prism angle being 60°,

calculate the angle of deviation. _
Ans - The angle of deviation D is calculated using the formula:
D=i+e-A
Substituting the given values:
D= 40°+ 42° - 60° = 22°
Thus, the angle of deviation is 22°. '
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MODEL QUESTION PAPER No. 2

PHYSICS 10th (SSC-II)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student investigates the effect of the length of simple pendulum on time
period and hence find “g"” (gravitational acceleration) by calculation. Figure

shows the apparatus.
g e _g——clamp St &S i;
- ' Thread
! stand ! ‘/
I =
| |
AT e ——— L
E //’/ i 7 l
\:‘:: 9 /A t
ESSE (e Hook
‘ | ig I o _! ’ *[ i h
4 A BB X
' Bl Bob ‘
| 1 Bl
u: f oo

i) Student measured the time of 10 vibrations of different lengths of thread and
recorded the observations in the following table. Find the radius and complete
the table. v [4]

Diameter of metallic bob=D=12cm

Length of Length of ; _

Nos| thread Simple IDTJ;E:):'?;M Mean Time| Time Period —Tl—, g=4r’ (.Ll)
induding | Pendulum ts) | 1=L () |n/sec]  oms) T

’hookl,(c'm) L=l+r(m)[t (s) | t,(5) 10

1.1 84.4 183 | 18.5

2.1 55.4 ' 156.2 | 15.2

3.1 494 14.2 | 14.1

ii) How does the length of a simple pendulum affect its time period? [1]

]
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iii)

Q2.

If the length of the pendulum is 0.5 m and the time for 20 oscillations is 28
seconds, calculate the time period and gravitational acceleration g. (1)

SECTION-B

i)~ A student performs an experiment to find the refractive index of water by using
concave mirror as-shown in the figure below. He first_removed parallax
between the tip of the needle and its image without water and then with some
water on the concave mirror. Some of the data obtained by the student is given

inthe table. : i

)

'lr' \Water
Concave mirror II‘
[}
Ql A
DA P
ISR A AT AT
R 7
P
Complete the table. [2]
Position of needle of mirror | Distance Relradive index
Nos L R
A C c AC AC
cm em | em | em | em
1. 0 26 20
2. 0 26 19.5
a: 0 25.5 20
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ii) What is th_e principle behind finding the refractive index of water using a
concave mirror? [1]

iif) Whatis the difference between real depth and appareht depth? o [1]

[ 528 =
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SECTION-A

AN TR —

Q1. A student investigates the effect of the length of simple pendulum on time
period and hence find "g" (gravitational acceleration) by calculahon Figure

shows the apparatus.

\ .
' . .
o

— Clamp

— Stand

i ||

SA AS

7

Thread

Hook

G! o éiu

Bob

i) Student measured the time of 10 vibrations of different lengths of thread
and recorded the observations in the followmg table. Find the radius and

complete the table.
Diameter of metallicbob=D=1.2cm (4]
Ans r=% =0.6cm
tnon Lengthof | Length of : i 3 ‘
| I e B e I E
! I induding | Pendulum ts) |71 =—'—(S) an/sec| *)Tr
. \&j hook / (cm) |L = | + r(cm) t(s) | t.(s) 10 Cms
‘j 1.| 84.4 85 183 | 185 | 184 1.84 25 986
!J‘ 12.| 554 56 §15.2 | 15.2 0G0 1.53 249 982
~ (Z\ 3.] 494 50 142 | 141 | 14.2 1.42 1248 976
‘ \@ ii) How does the length of a simple pendulum affect its time period? [1]
Ans The time period of a simple pendulum is directly proportional to the square
root of its length. This means that if the length of the pendulum is increased,
the time period also increases. Specifically, doubling the length of the
pendulum will increase the time period by a factor of v 2.
ili) If thelength of the pendulum is 0.5 m and the time for 20 oscillations is 28
seconds, calculate the time period and gravitational accelerationg.  [1]
; Ans 1. Calculate the time period T:
: ' 1 = Total time for 20 oscillations
' 20
= 28seconds _4 4saconds
e 20
2. Calculate gravitational acceleration g using the formula:
L
2
- g=4 = T
54
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Q2.
i)
Ans

Ans

i)
Ans

Substituting the values:
2 4x(3.1416)'x0.5

(1 A)
- "9'?%966"0'5 - 19.73921.96 ~10.07 m/s’
Thus, the calculated value of g is approximately 10.07. m/s".
SECTION-B
Complete the table (2]
. Pasition of needle of mirror Distance R:f:diva inde.x
“ I A C C | AC | AC
cm cm cm cm cm
1. 0 26 20 26 20 1.30
2. 0 26 19.5 26 19.5 1.33
< - 0 25.5 20 25.5 1 19.5 Ik

‘What is the principle behind finding the refractive index of water using a

concave mirror? [1]

The principle involves placing water in a vessel with a transparent bottom on a
concave mirror and focusing light rays. The apparent depth of the water is
compared with its real depth. Using the relation between real depth and
apparent depth, the refractive index of water can be calculated.
Therefractive indexis given by:.

Real depth

"3 Apparent depth

Here, the real depth is the'éctual depth of the water in the vessel, and the
apparent depth is the depth as observed through the concave mirror when
focused.

What is the difference between real depth and apparent depth? [1]

e Real depth: This is the actual physical depth of the water in the vessel,
measured from the surface of the water to the bottom of the vessel.

« Apparent depth: This is the perceived depth of the bottom of the vessel
when observed through the water. Due to the bending of light (refraction) as it
passes from water to air, the bottom of the vessel appears closer to the surface
thanitactuallyis.
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MODEL QUESTION PAPER No. 3

PHYSICS 10th (SSC-II)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student investigates the time period of a simple pendulum for calculation
of value of ‘g’ (gravitational acceleration). Figure shows the apparatus.

Split i
cork — — ‘il—_ d amp

i) Student measured the time of 10 vibrations of different lengths of thread and

recorded the observations in the following table. Complete the table. [4]
Length of |, .. Length of Time for .| Time Period — 4L
No.s | thread in R:;il;us'c(::r:'lie Simple Pendulum| 10 vibrations Me‘:"(sT)'me T——~(s) el (?)
[{cm) ¢ L=/+r(m) t () | &G (ems?)
1.199.51 058 16 | 15.9
2.159.1 | 0.9 " 161159
3.| 58.8 1.2 : 16 |15.8
ii) What factors affect the time period of a simple pendulum? [1]

56  Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)


https://v3.camscanner.com/user/download

iii) Why do we use the average of multiple oscillations instead of measuring a
single oscillation? (1]

SECTION-B
Q2.

i) Astudent performs an experiment to verify the laws of refraction by using a
glass slab asshown in the figure below. Theray oflight entersinto the glassslab
and then emerges out into the air medium from the base of the glass slab.
Complete and label the diagram. Also label on it the angles zi, 2rand ze.  [2]

A

i) What is the aim of the experiment involving a glass slab to verify the laws of
- refraction? (1]
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ili) Whatis Snell's Law, and howis it verified in this experiment? 1]

- ' ROUGH WORK —

\ - R,
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SECTION-A

Q1. Astudent in\{estigqtes the time period of a simple pendulum for calculation
of value of 'g’ (gravitational acceleration). Figure shows the apparatus.

Split
cgrk\ \ ol!
,,-l_u —CTeE

A f———stand

i) Student measured the time of 10 vibrations of different lengths of thread
and recorded the observations in the following table. Complete the table.,

(4]
ns Length of Length of Time for Time Period L
of|p 4 - ength of .| Time Perio =477 L
No.s | thread in R;:l:"sr((’:r:se Simple Pendulum| 10 vibrations Me:;n(sT)nme ! (5 =4 1( T’)
I{cm) 4 L=1I+r(m) t(s) | t () 10 (cms”)
1.1 59.5 0.5 60 16 | 159 | 15.7 1.57 973
2.3 30A 0.9 60 16(1 |§15'9 | K9.9 169 937
3.| 58.8 1.2 60 16 | 158 | 15.8 1.58 949
ii) What factors affect the time period of a simple pendulum? [1]

Ans The time period of a simple pendulumiis affected by:

o Length of the pendulum (L): As the length increases, the time period
increases. -

o-Acceleration due to gravity (g): The time period depends inversely on the
square root of ggg. It is smaller where gravity is stronger, and larger where
gravity is weaker.

o Amplitude: For small amplitudes, the time period is independent of the
amplitude, but for larger amplitudes, there may be a slight effect.

The mass of the bob and the material of the string do not affect the time period.

iii) Why do we use the average of multiple oscillations instead of measuring a
single oscillation? (1]

Ans Measuring the time for multiple oscillations and taking the average reduces
random human error and improves the accuracy of the time period
measurement. Measuring a single oscillation may lead to larger relative errors,
especially due to reaction time when starting and stopping the stopwatch.
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Q2.

SECTION-B

i) Complete and label the diagram. Also label on it the angles <i, <rand <e.

Ans

ii)

Ans

iii)

Ans

[2]
e, N,
%S
,)(’9
Air N\
A Q N, B
—— // Refracted ray
Glass slab 2 BN
D Ay N, R ~, € Direction of original ray
e N
M N
Emergent ray — | :
N, S Lateral displacement

What is the aim of the experiment involving a glass slab to verify the laws
of refraction? | ' [1]

The aim of the experiment is to verify Snell's Law by using a rectangular glass

slab. This involves measuring the angles of incidence ‘and refraction as light

passes from air into the glass and vice versa, and calculating the refractive index
ofthe glass. :

What is Snell's Law, and how is it verified in this experiment? [1]

Snell's Law states that the ratio of the sine of the angle of incidence to the sine
of the angle of refraction is constant for a given pair of media, and this ratio is
the refractive index:

Sin i

Sinr .

To verify Snell's Law, measure several angles of incidence and corresponding
angles of refraction. For each pair, calculate sin i / sin r. If the ratio remains

constant for all pairs, Snell's Law is verified, and the constant value is the
refractive index of the glass.

=N
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MODEL QUESTION PAPER No. 4

PHYSICS 10th (SSC-II)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student measures resistances of three resistors R,, R, and R, to study
resisters in series circuit. He uses the battery of 6 volts and a current of 0.06 A
flowing through the circuit. Different values of voltages in terms of resistors
R,.R,and R, are shown in the table below.

g\\ A ?”‘(

i@ o)
i) Complete the table. [4]
Net (Voltage (Voltage (Voltage | Equival
. 4 g quivaient
Noss (urlrent throuvgh R) ReSIS];:mte through R, ) RESIS[;:IME thro$gh R) Rens';:mce resistance
- A Yolts + Q volts Q volts Q R‘“"= ol
& 1.21 1.73 3.06
2z 122 1.71 3.07
3. 1.21 1.74 3.05

i) ‘What happens to the total resistance if more resistors are added in series?  [1]

iii) Explainwhy the current is the same through both resistors in a series circuit. [1]
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SECTION-B
Q2.

i) A student investigates the critical angle of glass using prism. Figure shows the
experimental arrangement. [2]

side AB

Complete the table.

Nos Angle PMQ  (ritical angle Refractive Index

( n
1. |1 80
2. 82°
: 3. 79.5°

e

ii) Whatis the critical angle? 1

W
)‘- O
J ,:‘i ‘2
¥ e
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i) What is the objective of the experiment involving the critical angle using a glass

prism?

(1

ROUGH WORK —

J
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SECTION-A

B e

. A student measures resistances of three resistors R,, R, and R, t0 study
resisters in series circuit. He uses the battery of 6 volts and a current of 0.06 A

flowing through the circuit. Different values of voltages in terms of resistors
R, R,and R,areshownin the table below.

i)
Ans

ii)
Ans
iii)

Ans

Q2.
i)

Ans

A

Complete the table. [4]
Net | (Voltage | (Voltage , (Voltage ) Equivalent
- (ur;enl thmuvgh R) Resns';once throu‘?h R,) Resguce 'hmtl'gh R) Resistance rockiones
L 3% | i - 2 s a1 Y b = cssaite Q
A yolts Q, volts Q volts Q R
1.10.06 | 1.21 202 | 173 | 288 | 3.06 |.51.0 100
2.1 0.06 1.22 20.3 1.71 28.5 3.07 51.2 100
3.1 0.06 1.21 20.2 1.74 29.0 3.05 50.8 100

What happens to the total resistance if more resistors are added in series?

(1

The total resistance increases as more resistors are added in series, since the
total resistance is the sum of individual resistances.

Explain why the current is the same through both resistors in a series

circuit.

(1]

In a series circuit, the same current flows through all components because
there is only one path for the current to flow.

SECTION-B
Complete the table 2]
Nos | Angle PMQ Crititu{ungle Refrudi:e Index
1. 80" 40° 1.56°
— 41° 1.52°
3. 79.5° 39.8° 1.56°
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ii)

Whatis the critical angle? [1]

Ans The critical angle is the angle of incidence at which light, moving from a denser

iiii)

Ans

medium (e.g., glass) to a less dense medium (e.g., air), refracts along the
boundary between the two media. At this angle, the refracted ray travels
parallel to the boundary, and any angle of incidence greater than the critical
angle results in total internal reflection (TIR).

The critical angle Cis given by:

ST
C=sin"'( & ) ‘
Where nis the refractive index of the denser medium (e.g., glass).

What is the objective of the experimentinvolving the critical angle using a
glass prism? [1]
The objective of the experiment is to determine the critical angle C of a glass
prism by observing the angle of incidence at which total internal reflection
occurs when light travels from the glass prism (denser medium) into air (less
dense medium). '
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MODEL QUESTION PAPER No. 3

PHYSICS 10th (SSC-II)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student measures resistances of three resistors R,, R; and R, to study
resisters in series circuit. He uses the battery of 9 volts and a current of 1.2 A
flowing through the circuit. Different values of voltages in terms of resistors
R.. R;and R areshown in the table below.

i) Complete thetable. (4]
Net | (Voltage | (Voltage , (Voltage : Equivalent
e (urlrem through R,) - ReSIS’;:In(e through R, ) Reslsé:mce through R)) Resistance rgsistunce
K| s | 0| s | @ | e | @ R
1. 1.93 - 2.78 4.29
2. 1.92 277 4.31
3. 1.94 2.78 4.28

ii) Describe the relationship between the total voltage across the series resistors
and the individual voltage drops.

[1]
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iii)) Whatinstrument s used to measure the current in the circuit, and where should
it be placed? [1]

SECTION-B

Q2.

i) A student investigates to verify the truth table of OR, AND, NOT, NOR and
NAND gates. He is provided the assembled circuits of the gates as shown in the

figure below. [2]
- A
inputs output
— B
Fig. 5.1 ' Fig. 5.2

Identify the symbols of the logic circuitsin Fig. 2.1 and Fig. 2.2 and complete
their truth tables. :

Input Ouput . Input Ouput
B Y B Y

OO |

O™ | O |

Fig. 5.1 Fig. 5.2

ii) What is the purpose of verifying the truth table of logic gates (OR, AND, NOT,
NOR, and NAND)? [1]

)

s
i
¥
B
&
E.
B
o
K
5
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ili) Why arelogic gates essential in digital electronics?

8}
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SECTION-A

Q1. A student measures resistances of three resistors R,, R, and R, to study
resisters in series circuit. He uses the battery of 9 volts and a currentof 1.2 A
flowing through the circuit. Different values of voltages in terms of resistors

R.. R;and R are shown in the table below.

+

A1

hl
T
|

i) Complete the table. [4]
Ans ;
Nows (u':?m th(r‘tl:?g;g;,) Reﬁs&:’"fe thgx:;ﬂgli) Resisésnce |h(x,§;;,g§() Resistance Erg:i's\;:mt
A vollts Q vollrs Q volts. Q - ¥ -
1. | 2 1.93 1.61 2.78 2.32 4.29 3.58 75
M i 1.92 1.60 2.77 | 231 4.31 3.59 7.5
3.1 1.2 1.94 1.62 2.78 232 4.28 3.57 7.5

ii) Describe the relationship between the total voltage across the series
resistors and the individual voltage drops.

[l

SOLUTION

Ans The total voltage Vtotal across the series combination of resistors is equal to
the sum of the voltage drops across each individual resistor:
Via=V,+V,
Where V, is the voltage drop across R, and V, is the voltage drop across R,
iii) What instrument is used to measure the current in the circuit, and where
should it be placed? [11
Ans An ammeter is used to measure the current in the circuit. In a series circuit, the
ammeter must be placed-in series with the resistors to measure the total
- current flowing through the circuit.

SECTION-B
Q2.

3 i) Identify the symbols of the logic circuits in fig. 5.1 and fig. 5.2 and
. complete their truth tables. | [2]

i.; 2 : : . : l A
e : inputs output
: e B

Fig. 5.1 Fig. 5.2
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Ans Fig.5.1.is the symbol of AND gate and Fig. 5.2 is that of OR gate

Input Ouput Input Ouput
A B Y A B Y
0 0 0 0 0 0
1 0 0 1 0 1
0 1 0 0 1 1
1 1 1 1 1 1
Fig. 5.1 AND gate Fig. 5.2 OR GATE

ii) What is the purpose of verifying the truth table of logic gates (OR, AND,
NOT, NOR, and NAND)? 1]

Ans The purpose of the experiment is to verify the logical operation of basic
gates—OR, AND, NOT, NOR, and NAND—by constructing their truth tables,
The truth table helps in understanding how each gate processes binary inputs
(Os and 1s) and generates corresponding outputs based on theirlogic.

ili) Why are logic gates essential in digital electronics? [1]
Ans Logic gates are the building blocks of digital circuits: They are used in
processors, memory devices, and many other digital systems to perform logical
operations like addition, comparison, and decision-making. By combining
different:logic gates, complex digital systems can be ‘designed to carry out
various tasks. '
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MODEL QUESTION PAPER No. 6

PHYSICS 10th (SSC-I1)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. Astudent measures resistances of three lamps A, B and C with resistances R,,
R, and R, to study resisters in series circuit. He uses the battery of 12 volts and
a current of 2.3 A flowing through the circuit. Different values of voltages in
terms of resistors R,, R, and R. are shown in the table below.

Switch
& e
;_—:_— battery
QZ Lamp B
LampC
i) Completethetable. ' § ‘ [4]
Net (Voltage ‘ (Voltage ) (Voltage . Equivalent
Nbk (ur;ent through R,) Reslslgcl:nce 1hroug!h R,) Besm(:n_ce through R/) ReSlst?nce rgsi i
A volts L volts Q volts N e
1. 2.87 3.52 5.61
y | 285 - 3.52 5.63
3. 2.86 S AL 5.63

i) How would you experimentally verify that the current remains the same
through each resistorin a series circuit? (1]

Py
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iii) How would you explain the proportionality between the voltage drop across
each resistor and its resistance? 1))

SECTION-B

i) Astudent performs an experiment to find the refractive index of water by using
concave mirror as shown-in the figure below. He first removed parallax
between the tip of the needle and its image without water and then with some
water on the concave mirror. Some ofthe data obtained by the student is given
inthe table.

€

— Tt b

Concave mirror

~

)
ﬂ \\\5

Complete the table. : [2]
e Position of needle of mirror' Distance Refrodive index
A ‘ c C' AC AC. B avikiaks
cm cm cm cm cm
i 0 25 19
g 0 26 20
3.1 0 25.5 | 19.5
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i) What is the formula for calculating the refractive index of water in this
experiment? [1]

iii) Howdoyoumeasure the real depthin this experiment? (1] ﬂ

. — ROUGH WORK — cfg” 5
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SECTION-A

E Q1. Astudent measures resistances of three lamps A, B and C with resistances R,,

R, and R, to study resisters in series circuit. He uses the battery of 12 volts ar!d
a current of 2.3 A flowing through the circuit. Different values of voltages in
terms of resistors R,, R, and R, are shown in the table below.

i)
Ans

Switch
QbLampA
_T____battery
: @Lampﬂ
Lamp C .
Complete the table. [4]
Net (Voltage . (Voltage ' (Voltage ) Equivalent
Nos Curlrent through R,) ReSlS';ﬂﬂ(e through R, ) | Resistance throeg.h R) |Resistance | o ince
T | T | i W . | g
1.| 23 | 287 | 125 | 352 |[1.53 | 561 | 244 5.2
gl 2.3 2.85 1.24 3.52 1. 98 5.63 2.45 5.2
3,1:23 g3 286 1.24 }=~3.51 1.53 5.63 2.45 - 5.2

How would you experimentally verify that the current remains the same
through each resistorin aseries circuit? : [1]

To verify that the current remains the same through each resistor in a series
circuit: ! :
Connect an ammeter before R, to measure the current entering the first
resistor.

Connect another ammeter between R, and R, to measure the current between
the two resistors.

Measure the current after R, using another ammeter.

The current readings should be the same at all three points, verifying that the

current remains constantin a series circuit.

How would you explain the proportionality between the voltage drop
across each resistor and its resistance? [1]
In a series circuit, the voltage drop across each resistor is directly proportional
to its resistance, This means that a resistor with a larger resistance will have a
larger voltage drop. Mathematically, the voltage drop across a resistor is given
by:

V=IxR

Since the current is the same through each resistor, a larger resistance results in

alargervoltage drop.
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Q2.

Ans

iii)
Ans

SECTION-B

Complete the table ' [21

Position of ; :
Nos Ve ¥ oot ol mirr Distonce Refractive index

A C C AC AC | n= ...
cm cm cm cm cm

1, 0 25 19 25 19 1.32

0 26 20 26 20 1.30

- 8 0 255 | 195 | 255 | 19.5 1.31

What is the formula for calculating the refractive index of water in this
experiment? (1]

The refractive index nnn of water is given by the formula:
_ Real Depth
~ Apparent Depth
Where: _
Real Depth s the actual depth of the object from the water surface,

Apparent Depth is the perceived depth of the object when viewed through
water. '

How do you measure the real depth in this experiment? [1]

The real depth is the actual vertical distance between the object (pin or coin)
and the concave mirror. It can be measured directly using a ruler or meter scale
by placingitalongside the container to find the exact depth of the object.

PBA Paper No.6 75

CamScanner


https://v3.camscanner.com/user/download

i ¢
P

ym— ) 1
gy ¢
1 Soin R
- 20§ ar

-
-
B -

t
e £y
‘\; Oy

o
! .
- ¢
n”«vj

- |
-

o

7.

76

MODEL QUESTION PAPER No. 7

PRACTICAL BASED ASSESSMENT (PBA) (2025)

PHYSICS 10th (SSC-II)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student measures resistances of three resistors R,, R, and R, to study
resisters in parallel circuit. He uses the battery of 6 volts and a current of
0.080A flowing through the circuit. Different values of currents in terms of
resistorsR,, R,and R, are shown in the table below.

i) Complete the table. [4]
R,
L R,
—t> N
, R
IA _ \4
W)
f<—||'|i——<'-<,u Br—<
Nos | NetVoltage | - (Current | Resistance | (Current | Resistance | (Current | Resistance | Equivalent
v throulgh R) R throulgh R) R, throulgh R) R, resistance
volts = ) + ) Y N |Re=—FH
1. 0.013 0.027 0.040
‘.4 0.012 0.027 0.041
3 0.013 0.028 0.039

ii) What is the formula to calculate the total resistance of resistors connected in
parallel?

1]
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s the total resistance in a parallel circuit decrease when more mistnl:;;
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i) Why is the refracted ray bent toward the normal when light enters the glass

slab? 1
r ROUGH WORK —
% | Gl

78  Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)

CamScanner


https://v3.camscanner.com/user/download

F A ‘ g { , i ‘ ] i/ /’ /
R TR B RN SRS W WE—— D BT S0P SO ... oS 9 P o LTl
o

SECTION-A

Q.1 A student measures resistances of three resistors R,, R, and R, to study A
resisters in parallel circuit. He uses the battery of 6 volts and a current of
0.080A flowing through the circuit. Different values of currents in terms of
resistorsR,, R,and R, are shown in the table below.

i) Complete the table. (4]
Ans Nos | Net Voltoge | (Current | Resistance | (Current | Resistance | (Current | Resistance | Equivalent
¥V | throughR) R through R) R, Ihmu||h R) R, resistonce
volts '; Q ~A 0 A [ B
: 6 0.013 462 0.027 222 0 040 l')O 7‘1
2. 6 0.012 500 0.027 222 0.041 146 7 4]
3. 6 0.013 462 0.028 214 0.039 154 7.: l
i) What is the formula to calculate the total resistance of resistors connected L
in parallel? (1)
Ans The total resistance R, for resistors connected in parallel is given by the L4
reciprocal of the sum of the reciprocals of the individual resistances: 1
L - -1_. o l _1_ (\ | \’
Rtolm . Rl R-’ Ra *
To find Rtotal, take the reciprocal of the sum: ¢ : i
1 -1 ( (,)
tdal (_+§;+FT3 ]/‘\;[‘

iii) Why does the total resistance in a parallel circuit decrease when more
resistors areadded? [1]

Ans In a parallel circuit, each additional resistor provndes an alternative path for
current to flow. As more resistors are added in parallel, the overall capacity for
current to flow increases, reducing the total resistance. The total resistance in a /
parallel circuit is always less than the smallest individual resistor. .
/

SECTION-B

Q2.

i) A student performs an experiment to verify the laws of refraction by

using a glass slab as shown in the figure below. The ray of light enters into

the glass slab and then emerges out into the air medium from the base of
2 the glass slab. Complete and label the diagram. Also label on it the angles

Zi, Zrand Ze, [2]
Ans
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i) Whatis theimportance of therefractive index in this experlmgnt. [1]

Ans The refractive index determines how much Ii_ght bends when passmﬁ'frcl)m one
medium to another. In this experiment, It helps to verify Snell's law by
calculating the ratio of the sine of the angle of incidence
of refraction, which should remain constant foragivenglass slab.

i) Why is the refracted ray bent toward the normal when light enters t[}ﬁ

glassslab? :
Ans The refracted ray bends toward the normal when light passes froma less dense
medium (air) into a denser medium (glass) because the speed of light
decreases in the denser medium. This bending toward.the normal follows

Snell's law.

o .80-"’ Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)

CamScanner


https://v3.camscanner.com/user/download

Bge A

Ee
&

39.

MODEL QUESTION PAPER No. 8

PRACTICAL BASED ASSESSMENT (PBA) (2025)

PHYSICS 10th (SSC-II)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student measures resistances of three resistors R,, R, and R, to study
resisters in parallel circuit. He uses the battery of 9 volts and a current of 1.4A
flowing through the circuit. Different values of currents in terms of resistors
R, R,and R, are shown in the table below.

i) Completethe table.

[4]
i N
R3 l /
l/k y WM i VY|
I
\"J,
Key
e | — (=
V-volts
Nos | NetVoltage | (Current | Resistance | (Current | Resistance | (Current | Resistance | Equivalent
¥ | throughR) R, through R,) R, through R,) R, resistance
volts b 0 1 0 b o . [Re=—
A A A
0.023 0.087 1.29
" 0.021 0.087 1.29
3. 0.022 0.088 1.29

ii) How do the individual currents through each resistor in a parallel circuit
compare to the total current?

}

(1]
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iif) How can you experimentally verify that the voltage across each resistor in,
parallel circuit is the same? h

—

—

SECTION-B
Q2.

i) Astudent traces the path of a ray of light through a glass prism.as shown in the
diagram, but leaves it incomplete and unlabelled. Complete and label the
diagram. Also label on it the angles £i, Zeand £D. [2]

ii) Howdoyou trace the path of light through the pris. i1? [1]

%@:@

WAIERS
L

"

L

]
N
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iili) c doyou calculate the angle of deviation from the experimental setup? 1)
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SECTION-A

@& Q.1 A student measures resistances of three resistors R,, R, and R, to study

SOLUTIO

resisters in parallel circuit. He uses the battery of 9 volts a.nd acurrentof 1.4A
flowing through the circuit. Different values of currents in terms of resistors
R, R,and R, are shown in the table below.
i) Complete the table. (4]
Ans Nos | NetVoltage | (Current | Resistance | (Current | Resistance | (Current | Resistance Equ_ivnlem
V| throughR)| R, | throughR) R, through R,) R, resistance
i - 0 b1 D {Ry= )
A A A
1. 9 0.023 391 0.087 103 1.29 6.98 6.4
2. 9 0.021 | 429 |.0.087 103 1.29 6.98 6.4
3. 9 0.022 409 | 0.088 102 1.29 6.98 6.4
i) How do the individual currents through each resistor in a parallel circuit
compare to the total current? _ (1]
Ans In a parallel circuit, the total current |, is the sum of the individual currents
through each resistor:
o =11+ 1, +1;
Each resistor has its own current, which is determined by its resistance and the
applied voltage (Ohm's law). The individual currents are not the same unless all
resistors have the same resistance.
iii) How can you experimentally verify that the voltage across each resistor in
a parallel circuitis the same? [1]
Ans To verify the voltage across each resistor:
1. Use avoltmeter to measure the voltage across R, R,and R,.
2. Connect the voltmeter's probes across the terminals of each resistor, one
by one. .
3. The voltmeter should show the same reading for each resistor, verifying
that the voltage across each resistor is equal to the total applied voltage in
a parallel circuit.
SECTION-B
Q2.

i) Astudent traces the path of a ray of light through a glass prism as shown
in the diagram, but leaves it incomplete and unlabelled. Complete and
label the diagram. Also label on it theangles £i, Zeand £D. [2]

Ans

84 Star Physics Practical Based Assessment (PBA) — 10th (Federal Board)

CamScanner


https://v3.camscanner.com/user/download

SR AR
II) How do you trace the path of light through the prism? (1]
Ans Place the prism on a sheet of paper and outline its boundaries.

e Direct a light ray at one face of the prism, marking the points where the ray
enters and exits the prism,

o Use pins to mark the path of the ray, ensuring the refracted and emergent rays
are clearly visible,

e Draw straight lines to connect the pomts and trace the complete path of the
light ray through the prism.

;}:) S5 £ 250 R R TR 18 £ N e N e TR

iif) How do you calculate the angle of deviation from the experimental setup?
(1]
Ans 'To calculate the angle of deviation:

1. Extend the incident ray and the emergent ray on the paper until they
intersect.

2. The angle between these two rays at the point of intersection is the angle
of deviation.

3. Use a protractor to measure this angle directly.

“LE

T\, 503wy
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MODEL QUESTION PAPER No. 9

PHYSICS 10th (SSC-1I)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. Astudent measures resistances of three lamps A, B and C with resistancesR,,
R, and R, to study resisters in series circuit. He uses the battery of 12 volts and
a current of 3.6 A flowing through the circuit. Different values of voltages in
terms of resistors R,, R, and R.are shown in the table below.

i) Complete thetable.

i)

(4]
fciamsns
Parallel circuit /. ) A
Noss | Net Voltage [ (Current | Resistance | (Current | Resistance | (Current | Resistance | Equivalent
_V_ |throughR)| R, through R,) R, through R,) R, resistance
volts ol , n I 0 R.=—N
A A A
1. 0.88 1.02 1.70
2 0.89 1.03 1.68
3 0.87 1.01 1.72
How would you measure the current through each resistor in a parallel circuit?
(1l
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iii) Ifthe resistance of R, is doubled in a parallel circuit, how does it affect the total
resistance of the circuit? [1]

SECTION-B

Q2.

A student |nvest|gates the cntlcal angle of glass using prism. Figure shows
the experimental arrangement.

Ly, Critical internal reflection

%
i) Completethetable. | - [2] 5\

No. Angle PMQ " | Critical angle C | Refradtive Index n
| 81.5°
2 82°
C R 80.5°
ii) Whathappens ifthe angle of incidence is less than the critical angle? [1]
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i) Whatare the key conditions for total internal reflection to occur in the prism?
[

—

—
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SECTION-A
Q.1 A student measures resistances of three lamps A, B and C with resistances R,,
R, and R, to study resisters in series circuit. He uses the battery of 12 volts and
a current of 3.6 A flowing through the circuit. Different values of voltages in
terms of resistors R,, R, and R.are shown in the table below.
i) Completethetable. (4]
S—
Parallel circuit ~ w ) A
Ans
Nos [ NetVoltage | (Current | Resistance | (Current | Resistance | (Current | Resistonce | Equivalent
V| throughR) R, through R)) R, through R,) R, resistance
volts l 0 1, Ny, L n -0
A A A
K 12 0.88 13.6 1.02 11.8 1.70 7.06 3.3
2. 12 0.89 18.5 1.03 11.7 1.68 7.14 3.3
3 12 | 087 13.8 1.01 11.9 1.7% 6.98 3.3
ii) How would you measure the current through each resistor in a parallel
circuit? - (1]
Ans To measure the current through each resistor:
e Place anammeterin series with each resistorindividually.
1 e Measure the current through R, by connecting the ammeter in series with
E R :
- ¥
. e Repeatthe processforR,andR,.
e The sum of the individual currents should equal the total current through
the circuit.
- iii) If the resistance of R, is doubled in a parallel circuit, how does it affect the
P total resistance of the circuit? [1]
Ans Doubling the resistance of R, will increase its contribution to the total

Q2.

resistance. However, because resistors in parallel reduce the overall resistance,
the impact of doubling R, will not significantly increase the total resistance. The
total resistance will still be less than the smallest individual resistance in the
circuit, but it will be slightly higher than before.

SECTION-B

A student investigates the critical angle of glass using prism. Figure shows
the experimental arrangement.
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Ans
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Ans

iii)

Ans

il

e o L
Complete the table, | B
s Angle PMQ | Critical ﬂe_(__ Refradive Index n
. | sis | 4010 | 155
- 82° 41° 1.52
3. | 8o5 [ 403 1.54

What happensiif the angle of incidence is less than the criticalangle? |4

If the angle of incidence i -2l angle, the light ray will refract
{ e is less than the critical angl€,

Into the less dense medium (air) instead of reflecting tpternally. The refracted
ray will bend away from the normal according to Snell's law, but total interng|
reflection will not occur.

What are the key conditions for total internal reflection to occur in the
prism? | 1]
The key conditions for total internal reflection (TIR) to occurare:

1. Light must travel from a denser medium (glass) to a less dense medium
(air),

2. The angle of incidence must be greater than the critical anyie of the
medium.
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MODEL QUESTION PAPER No. 10

PHYSICS 10th (SSC-II)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student investigates the resistance of galvanometer by half deflection
method. He uses the battery of 1.5 volts, High resistance of the range 1-
10000Q, Shunt resistance of the range of 1 to 100 Q and a galvanometer
which measures the current in mA as shown in the figure below. For the
deflection of 10, galvanometer shows the value of current equal to 10 mA.

]

Different values of currents Ath'rough different high resistances are shown in the

M O HO @CE

table below.
i) Completethe table. . [4]
‘| Nos | High resistance Current Deflection | Shunt resistance | Half deflection Resistance of
R E 0 ' § 0 galvanometer
n mA ) ? R Q
3 4000 150 54
2. 5500 100 55
3. 7000 80 55

i) Whatis the basic principle behind the half deflection method for measuring the

resistance of a galvanometer?

(1
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iii) Why is it necessary to achieve half deflection in this method?

1)

SECTION-B
Q2.

A student performs an experiment to find the refractive index of water

using concave mirror as shown in the figure below. He first removed parallay
between the tip of the needle and its image without water and then with
some water on the concave mirror. Some of the data obtained by the student

isgivenin the table.

o ——r—
-

Concave mirror

/. 9 ¢ A Yy
' AAA A
U AL
\ i -
@ i) Complete thetable. (2]
f;/\ NQSA Position of needle of mirror Distance Refradive index
2 Ta ] cc¢ AC AC =
b O m mm m m m
: J‘-%Vf) 1.|] © 26 | 195
2 ?f f’ 2|1 0 26 | 20
‘-,. —— . S
F— 3.] 0 | 255 | 19 :

ii) What could cause errors in determining the refractive index in this experiment’
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SECTION-A

Q.1 A student investigates the resistance of galvanometer by half deflectiop,
method. He uses the battery of 1.5 volts, High resistance of the range 1.
1000002, Shunt resistance of the range of 1 to 100 Q and a galvanomete,
which measures the current in mA as shown in the figure below. For the
deflection of 18, galvanometer shows the value of current equal to 10 mA.

)

Ans

Ans

iii)
Ans

Q.

| [:: .K .
] i
®]
—@
i
Complete the table. [4]
Nos | High resistance Current Defleion ® | Shunt resistance | Half deflection Resistance of
R A S 0 galvanemetar
a mA a 2 I8
1. 4000 150 15 54 1.3 56.8
2. 5500 100 10 B 5.0 55.6
x 7000 80 8 55 4.0 55.4

What is the basic principle behind the half deflection method for
measuring the resistance of a galvanometer? [1]
The half deflection method is based on the principle that when a known shunt
resistor is connected in parallel with a galvanometer, it reduces the current
flowing through the galvanometer by half, resulting in half the original
deflection of the galvanometer needle. This allows for the calculation of the
internal resistance of the galvanometer using the known shunt resistor and the
observed deflection. :

Why is it necessary to achieve half deflection in this method? [1]

Achieving half deflection is essential because it ensures that the current
through the galvanometer is halved when the shunt is connected, allowing for
an accurate determination of the galvanometer's resistance. This setup
provides a balance between the current flowing through the galvanometer and
the shunt, making the calculation straightforward and accurate.

SECTION-B

A student performs an experiment to find the refractive index of water by
using concave mirror as shown in the figure below. He first removed parallax
between the tip of the needle and its image without water and then with
some water on the concave mirror. Some of the data obtained by the student
isgivenin thetable. :

i) Complete the table.

)
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U LY s R L o B o I ot

Ans
Position of neadls of mi i
G U | D Wolonion e
A ( ¢ i i .
e oo | e | om | A ey T
1.l o 26 | 195 2 19,5 1,43
21 o 26 20 26 0 1,90
.0 0 | 255 | 19 26,5 19 | 1.4

if) What could cause errors in determining the refractive index in this
experiment? (1]

Ans Possible sources of error include:
1. Parallax error while measuring the apparent depth,
2. Inaccurate measurement of real depth,
3. Uneven water surface causing distortion of the image.
4, Misalignment of the object, concave mirror, or viewing angle.

iii) Why does the object appear at a different depth when viewed through
water? (1]

Ans The object appears at a different (shallower) depth due to the refractiop of light
when it passes from water (denser medium) to air (less dense medium). The
bending of light rays makes the object appear closer to the surface than its
actual position.
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MODEL QUESTION PAPER No. lI

PHYSICS 10th (SSC-1I)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student investigates the resistance of galvanometer by half deflection
method. He uses the battery of 3 volts, High resistance of the range 1-
1000090, Shunt resistance of the range of 1 to 100 Q, a rheostat and a
galvanometer which measures the current in mA as shown in the figure

below. For the deflection of 1 6, galvanometer shows the value of current
equal to T0 mA. '

]
3 V =2.0 Volt
A |
\i,, Different values of currents through different high resistances are shown in the
1 table below.
‘ é‘\ i) Compleie the table. : [4]
| > '
‘ \4) Nos | High resistance Current Deflection | Shunt resistance | Half deflection | Resistance of
: ] R & §] S 0 galvanometer
/C»’\, Q- mA Q 2 S Q
.v 2» Q (\ ] 5500 240 90
ol 2.| 6500 180 90
15 e : 3.| 7500 140 90
2

ii) Why is the deflection halved when the shunt resistance is connected across the

& 1'7 : galvanometer? [1]
i . . -’ l.‘ :

2

5
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iii) How canthe accuracy of the experiment be improved? (1)

T T Y g P 4T T

SECTION-B
Q2.

i) A student performs an experiment to verify the laws of refraction by using a
glass slab as shown in the figure below, The ray of light enters into the glass slab
and then emerges out into the air medium from the base of the glass slab.
Complete and label the diagram. Also label onit the angles £i, Zrand Ze. [2]

A

ii) What is total internal reflection, and is it observed in this experiment with a
glass slab? (1]
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iii) How does increasing the angle of incidence affect the angle of refraction?

1))

ROUGH WORK -

.
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Q.1 A student investigates the resistance of
method. He uses the batte
1000002, Shunt resistance o

{

SECTION-A

galvanometer by half deflection
of 3 volts, High resistance of the range 1-
‘ the range of 1 to 100 0, a rheostat and a
galvanometer which measures the current in mA as shown in the figure

below. For the deflection of 1 8, galvanometer shows the value of current

Y. FRERRTE Sus——

' Y S

-
0

iii)
Ans

equalto 10 mA.
/2
Ao
[Rtm. ]
R¢
—| /2 R,
—
VvV =2.0 Volt
i) Complete the table. [4]
Ans Nos | High resistonce Current Deflection © | Shunt resistance | Half deflection Resistance of
R h K. LN galvanometer
Q mA Q0 2 =g .. N
1. 5500 240 24 90 12 91.5 ;
2, 6500 180 18 90 9 91.3
3. 7500 140 14 90 7 91.1 SJ\O,‘E
i) Why is the deflection halved when the shunt resistance is connected
across the galvanometer? (1
Ans When a shunt resistance is connected across the galvanometer, part of the
L’

Q2.
i)

current is bypassed through the shunt, reducing the current through the
galvanometer. Since deflection in a galvanometer is proportional to the

current, reducing the current causes the deflection to halve

How can the accuracy of the experiment be improved?

The accuracy can beimproved by:

1. Using a high-quality rheostat for precise current adjustment,
2. Taking multiple readings and calculating the average,

3. Using a highly accurate shunt resistance,

4. Ensuring good connections to avoid contact resistance.,

SECTION-B

(1

A student performs an experiment to verify the laws of refraction by
using a glass slab as shown in the figure below. The ray of light enters into
the glass slab and then emerges out into the air medium from the base of
the glass slab. Complete and label the diagram. Also label on it the angles

Zi, Zrand Ze.
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Ans

i)

Ans

iiii)

Ans

Complete and label the diagram. @
A Normal
N

y B Rectangular
, _ e
Bk : - glass <hab
GLASS
s o ‘:\ 79 3 mm'b‘ .‘
p e “"‘*3* original ray
AlIR

¥ Lateral
O™ displacement

What s total internal reflection, and is it observed in this experiment with
aglassslab? ., M

Total internal reflection occurs when light tries to move froma den;qr medium
(glass) to a less dense medium (air) at an angle greater than the critical angle,
resulting in the light being reflected back into the denser medqnm insteq of
refracting. In this glass slab experiment, total internal reflection is not typically
observed since the focus is on verifying refraction laws, not reflection.

How doesincreasing the angle of incidence affect the angle of refractlor[\I

]
As the angle of incidence increases, the angle of refraction also increases, but
not linearly. According to Snell's law, the sine of the angle of refraction is
proportional to the sine of the angle of incidence, based on the refractive index

of the glass slab. For larger incidence angles, the difference between the angles
of incidence and refraction becomes more pronounced.
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MODEL QUESTION PAPER No. 12

PHYSICS 10th (SSC-II)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. A student investigates the resistance of galvanometer by half deflection
method. He uses the battery of 3 volts, High resistance of the range 1-
10000Q, Shunt resistance of the range of 1 to 500 Q and a galvanometer
which measures the current in mA as shown in the figure below. For the
deflection of 16, galvanometer shows the value of currentequal to2 mA.

g HighResistance Box
!
R ] {—=

Low Resistance Box
R}
Tl
1= l- S

)
{*}
K,

Different values of currents through different high resistances are shown in the

table below. ‘
i) Complete thetable. - [4]
No.s | High resistance Current Deflection | Shunt resistance | Half deflection Resistance of
R b 0 S LR galvanometer
Q mA Q 2 = creenenens Q
5200 60 B 125
2 5000 56 125
3. 4800 52 125

i) How would you experimentally determine the full-scale deflection of the
galvanometer withoutashunt? 1
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ili) What precautions should be taken while performing the half deflection
method experiment? (1]

“SECTION-B

Q2. _
A student milestlgates to verify the truth table of OR, AND, NOT, NOR and
NAND gates. He is provided the assembled circuits of the gates as shown in

the figure below.

IN1 —]
) ouT
IN2 ey
Fig.2.1 Fig.2.2

i) Identify the symbols of the logic circuits in Fig. 2.1 and Fig. 2.2and complete
their truth tables. 2]

Input Ouput Input Quput

=IO O|x»

IO|=O|>

Fig. 2.1 Fig. 2.2
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ji) HowdoesaNOT gate work?

(1]
iii) Howdoesa NOR gate differ from an OR gate? 1)
\
- ROUGH WORK — g,(i
C
tfé
8
k.
i | y
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SECTION-A

Q.1 A student investigates the resistance of galvanometer by half deflection
method. He uses the battery of 3 volts, High resistance of the range 1.
1000002, Shunt resistance of the range of 1 to 500 0 and a galvanometer
which measures the current in mA as shown in the figure below. For the
deflection of 10, galvanometer shows the value of current equal to 2 mA.

Ans

Ans

iiii)

Y Thah Revdame oy )
R
| u !
O
L ow Reustamy o
e
Complete the table. (4]
Nos | High resistance Current Deflection © | Shunt resistance | Half deflection Resistance of
LS 1 3 0 galvanometer
Q mA Q 2 G=......0
L. 5200 60 30 125 15 128.1
2. 5000 56 28 125 14 128.2
3. 4800 52 26 125 13 128.3

How would you experimentally determine the full-scale deflection of the
galvanometerwithoutashunt? [1]

To determine the full-scale deflection 6:
1. Setup the circuit with the galvanometer, battery, and rheostat.

2. Adjust the rheostat to pass a suitable current through the galvanometer
such that the needle deflects to a readable position (but not to the
maximum).

3. Record the deflection angle 6 on the galvanometer scale, which represents
the full-scale deflection before the shunt is connected.

What precautions should be taken while performing the half deflection
method experiment? [1]

Precautions to ensure accurate results:

Ensure the galvanometer is properly calibrated and the zero position is
correctly set.

Avoid passing excessive current through the galvanometer to prevent damage.

Make sure the shunt resistor is accurately known and properly connected in
parallel with the galvanometer.

Adjust the current slowly using the rheostat to avoid sudden jumps in
deflection.

Record readings carefully and avoid parallax error when observing the
deflection onthe galvanometer scale.
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Q2.

SECTION-B

A student investigates to verify the truth table of OR, AND, NOT, NOR and
NAND gates. He is provided the assembled circuits of the gates as shown in

the figure below.

i) Identify the symbols of the logic circuits in fig. 2.1 and fig. 2.2 and

complete their truth tables. [2]
Ans Fig.2.1.isthe symbol of NOR gate and Fig. 2.2 is that of AND gate.
Input Ouput Input Ouput
A B Y A B Y
0 0 1 0 0 0
1 0 0 1 0 0 f] i
0 1 0 0 1 0 ’{ } '
1 1 0 1 1 1 %/,
Fig. 2.1.NOR gate Fig. 2.2. AND GATE ! i
ii) HowdoesaNOT gate work? | [1] /;
: . : . : . . . N
Ans ANOT gate inverts the input. If the input is 0, the outputis 1, and if the inputis 1, ( :
the outputis 0. The logical expressionis A~. Example: " .
e Input:1— Output:0
J T
iii) Howdoesa NOR gate differ froman ORgate? 1] ) Q i
Ans A NOR gate is the opposite (negation) of an OR gate. It outputs 1 only when “
both inputs are 0. if either inputis 1, the output will be 0. Example: My
e IfinputA=0andinputB =0, the output of the NOR gateis 1. \L;
AR \\
[ .
=
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MODEL QUESTION PAPER No. 13

PHYSICS 10th (SSC-il)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. Astudent investigates to verify Ohm's law (using wire as conductor).He uses
battery, voltmeter, ammeter, rheostat and a resistance box in the circuit.

Different values obtained by the student are shown in the table below.

+ - - +
— —®
KEY
A B
Wy
R
(v)
-
i) Complete the table. [4]
No.s | Reading of ammeter | Reading of ammeter | Reading of voltmeter | Reading of voltmeter Resistance
e L a8 s & (by Ohm's law)
mA A mV Volts - (9]
L 1.5x 10" 8.0x 10"
2. 1.9x10* 1.0x 10"
3.| 2.3x10* 1.2x10"
i) Whatis the objective of the experiment to verify Ohm's Law? [11
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iii) What are the precautions to be taken while performing the experiment to verify

Ohm's Law?

(1]

o
o

Q2.

A student investigates the critical angle of glass using prism. Figure shows {
the experimental arrangement.

i) Complete the table.

SECTION-B

No. Angle PMQ | Crifical angle C | Refractive Index n
1. 79.5°

PN [ ) g

3. 80.5°

-
= (G

(2]

ii) How do you |dentlfy when total internal reflection occurs during the

experiment?

(1]
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lil) What happens to the refracted ray when the angle of incidence is exactly equal

to the critical angle? (1]
- ROUGH WORK ——

k , J
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SECTION-A

Q.1 Astudentinvestigates to verify Ohm's law (using wire as conductor),He uses
battery, voltmeter, ammeter, rheostat and a resistance box In the circuit,
Different values obtained by the student are shown In the table below,

i 1

'——t"h- Ml 3

-
e

Ans

Complete the table.

(4]

No.

§

Reading of ammeter
|

mA

Reading of ammeter
|

A

Reading of voltmeter
v

v

Reading of voltmeter
= 2
Volts

Resistance
(by Ohm's law)
R == [}]

...............

1.5x 10"

0.15

8.0x10"

0.8

1.9x 10"

0.19

1.0x10"

1.0

2.3x10*

0.23

1.2%10"

1.2

:
3

ii) Whatis the objective of the experiment to verify Ohm's Law? [1]

Ans The objective of the experiment is to verify that the current through a wire
(conductor) is directly proportional to the voltage across its ends, confirming
Ohm's Law. This involves measuring the current for different values of voltage
across a wire and plotting a graph of V versus | to check if it is a straight line
passing through the origin. '

iii) What are the precautions to be taken while performing the experiment to
verify Ohm's Law? [1]
Precautions to ensure accurate results include:

1. Ensure all connections are tight and secure to avoid fluctuating readings.

2. Keep the wire (conductor) at a constant temperature, as resistance
changes with temperature. '

3. Adjust the rheostat gradually to prevent sudden changes in current that
might damage the apparatus.

4. Use appropriate ranges of the ammeter and voltmeter to avoid
overloading the meters.

5. Avoid high currents that could heat the wire, changing its resistance.

SECTION-B

Ans

Q2.

A student investigates the critical angle of glass using prism. Figure shows
the experimental arrangement.
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e

T p—— ; [2]
i) Complete the table,

Ans
No. Angle PMQ | Criicol angle € | Refradive "‘d"L'L
1. 79.5° 39.6 1.57
2. 81° 40.5 1.54
3. 80.5° 40.3 1.55

: rs during the
i) How do you identify when total internal reflection occu 9 b
experiment?

; ; rs, and all of the
Total internal reflection occurs when the refracted ray d\'{-‘:f?:: observe this by
light is reflected back into the denser medium (glass). ngle, the refracted ray
gradually increasing the angle of incidence; at a certain angle,

i increase will cause
willtravel parallel to the surface of the prism, and any further incr
total internal reflection. '

Ans

iii) What happens to the refracted ray when the angle of incidence is exac[t:)]v
equal to the critical angle?

When the angle of incidence is exactlyequal to the critical ar|19|e: t"r:g r;t;ac{‘ﬁg
ray travels along the boundary between the two media (glass a :

means the refracted ray emerges parallel to the surface, and nolight enters the
second medium at adownward angle.

_Ans

e
mnicsiiasal

==
=

s
o

o"
i
S

Pl
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MODEL QUESTION PAPER No. 14

PHYSICS 10th (SSC-II)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. Astudentinvestigates to verify Ohm's law (using wire as conductor). He uses
battery, voltmeter, ammeter, key and a resistance box in the circuit. Different
values obtained by the student are shown in the table below.

M

Voltmeter
ANNN—

Resistance 'R'

Current /k |
battery
O
- + -
Ammeter.  Cell..Closed key
i) Completethetable. [4]
No.s | Reading of ammeter | Reading of ammeter | Reading of voltmeter | Reading of voltmeter Resistance
BL 1 . v , 4 (by Ohm's law)
mA A mV Volts R = Q
1. 0.002 250
. 0.004 250
3. ~ 0.006 250
ii) What factors affect the time period of asimple pendulum? [1]
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ii) Why do we use the average of multiple oscillations instead of measuring a
single oscillation? (1]

SECTION-B

Q2.

i) A student investigates to verify the truth table of OR, AND, NOT, NOR and
NAND gates. He is provided the assembled circuits of the gates as shown in the

figure below. ! : [2]
S——, A
; inputs ; output
P B '
Fig. 14.1 Fig. 14.2
Identify the symbols of the-logic circuits in Fig. 14.1 and Fig. 14.2 and complete
their truth tables.
Input Ouput Input Ouput
A B Y A B Y
0 0
1 1
0 0
1 1
Fig. 14.1 Fig. 14.2
ii) Howdo you verify the truth table of a NOT gate using a breadboard? [1]
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iii) Whatis the output of a NOR gate when both inputs are 07 [1]
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§ ¥ o N

>

@& Q.1 Astudentinvestigates to verify Ohm's law
battery, voltmeter, ammeter, key and a resi

10

SOLUT

S e

4

|

SECTION-A

(using wire as i
istance box in the circ

.

PRATRCE, 0 N W1 -8 12

values obtained by the student are shown in the table below.

Currental

-

\oltmeter

NV

Resistance 'R'

battery

- + =
Ammeter Cell Closed key

conductor). He uses
uit. Different

i) Complete the table. [4]
L No.s | Reading of ammeter | Reading of ammeter | Reading of voltmeter | Reading of voltmeter Resistance
I N v . (by Ohm's law)
mA A mY Volts S [9)
1. 2 0.002 500 0.5 250
2. 4 0.004 1000 1.0 250
2 6 0.006 1500 1.5 250
ii) What would happen if the wire (conductor) ‘heats up during the

experiment? »
Ans [fthe wire heats up during the experiment, its resistance will increase due to the
temperature dependence of resistance. This "uuld violate the condition of
constant resistance required for Ohm's Law to 10ld true. As a result, the graph
of V versus | might deviate from being a straight line, and the resistance

calculated might not remain constant.

iii)

constant during the experiment?

Ans

To ensure constant temperature:

e Usesmall currents to minimize heating of the conductor.

¢ Allow the wire to cool between successive readings if necessary.

[1]

How can you ensure that the temperature of the conductor remains

[1

e Perform the experiment quickly to reduce the chance of significant
temperaturerise,
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Q2
i)

Ans

Ans

BowN

iii),

Ans

*

SECTION-B

Identify the symbols of the logic circuits in fig. 14.1 and flg 14.2 and
complete their truth tables. [2]

Fig. 14.1.is the symbol of NOR gate and Fig. 14.2 is that of AND gate.

R A
inputs output
ShEvi-— B

Fig. 14.1 Fig. 14.2
Input Ouput Input Ouput
A B Y A B Y
0 0 1 0 0 0
1 0 1 1 0 1
0 1 1 0 1 1
1 1 0 1 1 1
Fig. 14.1 NAND gate Fig. 14.2 OR GATE

How do you verify the truth table of a NOT gate using abreadboard? [1]
To verify the NOT gate:

Connecta NOT gate IC to the breadboard.

Provide aninput (0 or 1) using a switch orbutton..

Measure the output usingan LED.

When the inputis 0, the output should be 1, and when the input is 1, the output
should be 0.

Whatis the output of aNOR gate when bothinputsare0? [1]
For a NOR gate, if both inputs are 0, the output will be 1. This is because the

NOR gate outputs 1 only when bothinputs are 0
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MODEL QUESTION PAPER No. IS

PHYSICS 10th (SSC-11)
PRACTICAL BASED ASSESSMENT (PBA) (2025)

NOTE: Attempt all questions. Write your answer within the provided space.

SECTION-A

Q1. Astudentinvestigates to verify Ohm's law (using wire as conductor). He uses
battery, voltmeter, ammeter, rheostat and a resistance box in the circuit.
Different values obtained by the student are shown in the table below.

- -+ 4
= h'—lgg @ — 25%
-y &
v
Ew 1.5+
Al R B £ 10t
M . |

R ! L L L L L
L..@.__ 02 04 06 08 1.0
r Current (A)

i) Completethe table be checking the values from thie graph. [4]

Reading of ammeter | Reading of voltmeter | Reading of voltmeter
4 v | (by Ohm's law

| v v
Volts =,

Resistance

No.s | Reading of ammeter )
0

| il ol
A A mV

m)
0.2

0.4
0.6

3;
R e
::} i) What is the significance of the slope of the V-I graph in the Ohm's Law
®, [1]

1,
2.

experiment?

.
‘
§
|
|
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iii) If the initial current in the experiment is zero but there is a small voltage
present, what could be the reason? (1]

SECTION-B

Q2. :
i) Astudent traces the path of a ray of light through a glass prism as shown in the
diagram, but leaves it incomplete and unlabelled. Complete and label the
diagram. Also label onittheangles £i, Zeand £D. [2]

ii) Howistheangleofthe prism (apex angle) related to the deviation of light? [1]

T\ 803 oy

iii) What precautions should be taken during the prism experiment to ensure
accurate results? (11
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Q.1 Astudentinvestigates to verify Ohm's law (using wire as conductor). He uses
battery, voltmeter, ammeter, rheostat and a resistance box in the circuit.
Different values obtained by the student are shown in the table below.

—
N

Ans

Ans

Q2.

SECTION-A

SOLUTION

- ot
Hip—y —O— 25
- 204
(0]
g 154
R B 2 04
& VVV g 05
Rh s
@ 0.2 04 06 08 1.0
I Current (A)
Complete the table be checking the values from the graph. [4]
No.s | Reading of ammeter | Reading of ammeter | Reading of voltmeter | Reading of voltmeter Resistance
.. 1 s v (by Ohm's law)
pA A mV Volts R= . Q0
1. 2x10° 0.2 500 0.5 25
2 2x10° 0.4 1000 1.0 29
3. 2x10° 0.6 1500 1.5 £.5

experiment?

Mathematically, the slopeis:

Slope =¥=R

SECTION-B

What is the significance of the slope of the V-1 graph in the Ohm's Law

The slope of the V-I graph represents the resistance R of the conductor.

Thus, the steeper the slope, the higher the resistance of the conductor. The
slopeis constant for a conductor obeying Ohm's Law.

If the initial current in the experiment is zero but there is a small voltage
present, what could be the reason?

If there is a small voltage present when the current is zero, this could be due to:
The internal resistance of the voltmeter, %
A contact potential difference in the circuit,

Loose or imperfect connectionsin the circuit.

Ensuring proper connections and using a well-calibrated voltmeter can help
minimize such'issues.

[1]

T\ nS03 f e

[1]

A student traces the path of a ray of light through a glass prism as shown
in the diagram, but leaves it incomplete and unlabelled. Complete and
label the diagram. Also label on it the angles Zi, Zeand ZD.

[2]
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Ans
A Angle of Prism
pr

”
L4

-
'ZD (Angle of dev

g

jation)

Zi-incident angle "
Pid k)

“Le (mmgcnl ang!

5
ey,

g““\'@‘\

y

i) How is the angle of the prism (apex angle) related to the dev'at"-‘“[‘;;

light?

Ans The angle of the prism (apex angle) influences the an
larger apex angle causes more significant bending of lig
larger angle of deviation. The refractive index and the ang
affect the deviation.

iii) What precautions should be taken during the prism gxperiment pronmire
accurate results? - _ | 4
Ans Precautionsinclude: : ;
1. Ensuring the prismis placed steadily on the paper withouttilting.
2. Using pins to precisely trace the path of the incident and emergent rays.

3. Aligning the incident ray at a known angle using a protractor for accurate
angle measurement.

.- Minimizing parallax error when marking pointsand measuringangles.

. Performing the experiment in a well-lit area to clearly observe the refracted
rays. : :

amount of deviation. A
ht rays, leading to a
le of incidence also
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