MARKIN SCHEME

ARISE AND SHINHE TRIAL 2,TERRM 2 2026

PHYSICS  PAPER 3 Question 1
You are provided with the following

-Two dry cell

- Cell holder

-A piece of resistance wire labeled W
-Voltmeter (0 - 3V or 0 - 5V)

-Ammeter (0 - 1A)

-A nichrome wire mounted on a millimeter scale labelled PQ
-Seven connecting wires in which four are with crocodile clips on both ends and three are with crocodile clips on one end

- Jockey attached to a connecting wire

- Micrometer screw gauge (can be shared)

Proceed as follows:

a) i). Set up the circuit as shown in the figure below.




ii) With the Jockey at Q i.e. L= 0.0 cm, take the voltmeter reading and ammeter reading. Record V and I. Repeat to get the readings for L=20.0cm, 40.0cm, 60.0cm, 60.0cm, 80.0cm  and 100.0cm respectively and complete the table below.

	Length L (cm)
	0.0
	20.0
	40.0
	60.0
	80.0
	100.0
	

	Current I (A)
	0.36
	0.28
	0.22
	0.16
	0.14
	0.12
	@1/2 mk 2d.p must

	Voltage V (v)
	1.2
	0.9
	0.72
	0.54
	0.48
	0.42
	@1/2 mk atleast 1d.p


                 (6marks)

iii).Plot a graph of voltmeter readings (y-axis) against ammeter readings.         (5marks)
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iv). Determine the slope of the graph 





(3marks) 


[image: image2.wmf] 
[image: image3.wmf] 

[image: image4.wmf]..

..

.

  

.

  .

1704

S

044010

13

034

3824

W

-

=

-

=

=


v). what physical quantity is represented by the slope of the graph at any given point   (1mark)

Resistance of wire W

vi). Using a micrometer screw gauge, measure the diameter, d of the wire W.  

d =       0.29      ± 0.02                                          mm (2dp must)
   =       0.00029      ± 0.00002                                m



(1mark)

vii). Calculate the quantity
[image: image5.wmf]2
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 and give its units. 


(3marks)
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PART B

This question has two parts A and B.  Answer all the parts 

Part A

You are provided with the following:

· A metre rule

· Two identical 100g masses (labelled A and B) 

· Liquid L in 250ml beaker ¾ full 

· Three pieces of thread, each 50cm long. 

· Complete Stand 

· Tissue paper

· Vernier calipers

Proceed as follows:

(a).Take one 100g mass and measure the diameter d and height h using the Vernier calipers 

d = …………0.0245………. M
(4  dp must)



 (1 mark)

h = ………0.0263………. M

(4  dp must)



(1 mark)

b. Determine the volume V given that V = [image: image8.png]


(d/2)2h

V …………1.24X10-5…………………….m3
4 sf must or exact



(1 mark)

c. Using a stand and one piece of thread, suspend the metre rule in air such that it balances horizontally.  

     Record the position of the centre of gravity G.


G = ……………50.0………………………..cm 
(1 dp must)
(1mark)

NOTE: The metre rule should remain suspended at this point throughout the experiment.

d. Set up the apparatus as shown in Figure 1 below;

[image: image9.jpg]



· Suspend the mass A at a distance x = 30cm and completely immerse it in liquid L without touching the sides of the beaker. 

· Hang mass B and adjust its position such that the rule is balanced and measure the distance dcm.  Tabulate your results in table 2 below;

        Table 2







(3 marks) 

	x (cm)
	30
	35
	40

	d (cm)
	27.0
	31.2
	35.5

	[image: image10.png]



	0.9
	0.8914
	0.8875


(4.sf  must or exact)









 

(e).(i). Determine the weight F of one of the masses A or B in air.  Given that 

g = 10N/K g and A = B

        Weight F in air = …………1N………………………….N

(1 mark)

(ii). Using the principle of moments, determine the apparent weight P of A when completely immersed in Liquid L

       Apparent weight P = 
clockwise moment=anticlockwise moment
0.355X0.1=0.4XWX
=0.8875 N                                                                                                         (2 marks)

(iii). Find the upthrust U on A when completely immersed. 

(½  mark)

.Upthrust; U ..............................................

1-0.8877=0.1125N…………………………………………………

(f). Determine the density of liquid L, given that;


P = [image: image12.png]


 where n = 0.1 Kg/N




 (1 ½ marks)

PART B
You are provided with the following:

A meter rule

A half meter rule

One stand, one clamp and one boss

Lump of Plasticine 

A stop watch

Two pieces of thread

Proceed as follows 

g) i)Suspend the half meter rule by the threads such that the distance between the meter rule and the half meter rule is 30cm as shown in the figure 3 below.





ii) Stick the plasticine at the center of the half meter rule. See the figure 3 above. This plasticine should remain there throughout the experiment.

iii) Set the distance between the threads X = 6cm and ensure that the half meter rule lies horizontally.

iv) Displace the rule slightly as shown in the figure 3 above so that it performs oscillations in a horizontal plane about a vertical axis.

v) Measure and record in the table provide the time, t, for 10 oscillations. Determine the period T.

h) Repeat (b), (c), and (d) above for other values of X shown on the table. Complete the table.

	X (cm)
	6.0
	8.0
	10.0

	X (m)
	0.060
	0.080
	0.100
	All correct 1mk

	Time t, for 10 oscillations
	37.75 ± 2.00
	27.68 ± 2.00
	22.38 ± 2.00
	All1mk (2d.p must) 

	Periodic time T (s)
	3.775
	2.768
	2.238
	All correct 1mk

	T2 (s2)
	14.25
	7.662
	5.009
	All correct 1mk (4d.p)

	
[image: image13.wmf](
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	237.5
	95.775
	50.09
	All correct 1mk (4d.p)


(5marks)
Table 3
i) Find the average value of S





(1 mark)


[image: image14.wmf]2

237.5+95.775+50.09

=

3

=127.79s/m

 

j) Given that average value 
[image: image15.wmf]2
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determine the value of constant C. 
(2marks)
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Figure 3
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