A C K PHYSICS MARKING SCHEME PAPER 3 2022

QUESTION ONE
[bookmark: _GoBack]You are provided with the following
2 new dry cell size D 
A cell holder
A switch
A milliameter of range 0 – 1mA
A capacitor labelled C
8 connecting wires at least four with crocodile clips on one end
A stop watch
A carbon resistor labelled R
Proceed as follows
a) Connecting the circuit as shown in the figure 1 below, where P and Q are crocodile clips
R
mA
C
S
Figure 1










b) Close the switch S
c) Record the highest reading of the milliammeter Io and then open the switch.

Io =            0.64 mA	± 0.05mA							(1mark)

d) Use Io above to calculate 4/5Io, 3/4Io, 2/3Io, 1/2Io, 2/5Io, 1/3Io and 1/4Io. Record in the table 1 below.
e) Close switch S for a second time and observe the deflection in the milliammeter (the pointer should rise back to the same initial value Io.)

f) Open switch S and at the same time start the stop watch to measure the time taken for the current to decrease to four fifth the value of Io. i.e. 4/5Io. Record your value in the table 1 below.

g) Repeat steps e and f for other values of current as shown on the table 1 below




	Current I (mA)
	Io
	4/5Io
	3/4Io
	2/3Io
	1/2Io
	2/5Io
	1/3Io
	1/4Io

	Your calculated fraction of Io (mA)
	0.64
	0.51
	0.48
	0.43
	0.32
	0.26
	0.21
	0.16
	Each 1/2  mk (use student value of Io)
          (Max 4mks)

	Time t (s)
	0.00
	2.57
	3.34
	4.72
	7.87
	10.09
	12.55
	15.88
	± 1.00 sec
Each 1/2  mk (2d.p must) (Max 4mks)


(8marks)	Table 1


h) Plot a graph of current I (y-axis) (mA) against time t (s)     			(5marks)

[image: C:\Users\KANG'ETHE PETER\Desktop\Bluetooth\New Doc 2020-02-27_2.jpg]


i) From your graph, find W the value of I when t = 7.00s in SI units.		(2marks)


 

j) Given that A = 10W, determine the value of A. 					(1mark)




k) Determine the voltage across R at t = 7.00s given that R = 4.7 KΩ		(2marks)


 

l) State the quantity represented by the area under the graph 			(1mark)

Quantity of charge in the capacitor;
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Question one

(a)
Table 1
Mass m (g) 100 200 300
Time for 10 oscillations. (s) | 4.75 6.74 8.02
Periodic time T (s) 0.475 0.674 0.0802
Award 2 mks 3 correct values for 10 oscillations to 2d.c
Imak for two correct values
Award 1mk for correct evaluation of T
o) T=nV() (2 marks)
{K; = 4.375, k, = 4.346, k3 = 4.605} award 1mk
K =4.442 kg/m or 44.42 N/m award 1 mk
(d) T,=23.0°C (1 mark)
Table 2
Time, t (min) 2 4 6 8 10 12 14
Temperature (T) °C 61.0 |57.0 [53.0 |51.0 |49.0 47.0 45.0
(T-T,) 38.0 [34.0 |30.0 |28.0 |26.0 24.0 22.0
Log (T-T,) 1.580 | 1.531 | 1.477 | 1.447 | 1.415 | 1.380 |1.342
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Award % mark for @ correct value of T up to a max. of six points

Award 1 mark for correct evaluation of (T-T,)
Award 1 mark for correct evaluation of log (T-T,)

(e) On the grid paper.
Plotting P = 2 marks
Scale S= Imk
Labeling axes A =1 mk
Line L = 1mark with —ve gradient

(f) P = y-intercept
=1.61 1 mk
Evidence from the graph

(2) N = the antilog of P
= antilog 0f 1.61
=40.74°C 1 mk

(h) N =65- T
40.74 = 65- Tx 1mark
Tp =24.26°C 1 mark

(5 marks)
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W=0.35mA;

   =3.5×10A;
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A=10×3.5×10

   =3.5×10A;
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V=IR

   =3.5×10×4.7×10

   =16.45V


