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1. This question consists of two parts A and B g(@mpt both parts

PART A é”&

Y ou are provided with the following: Q}é“o

- two pieces of wooden 6‘0ks
- aretort stand, bossgn

- aglass marbl eA\

- apiece of Qgt?on thread

- asquareqlg Iece of polythene paper

- a r@? metrerule

- %& 20 grammes metal mass

-2 somewater

<<K
e - a 250 ml beaker
<
N some tissue paper

Proceed asfollows:
@ Cut two pieces of cotton thread measuring 60cm and 30cm respectively. Use the threads to

make two loops. Suspend the half-metre rule freely at its centre of gravity, P using the longer

|

loop.

Wooden blocks

=K1 XA Half metrerule

P

Fig. 1(a) : 7 Polythene bag

Stand — '
% -
Fig. 1(b) Z _Polythene bag
—Méalr bk
== Beaker
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(b) Suspend the glass marble using thre@ and the square polythene paper at a distance Xy =

15cm from the point of suspens{@q P. Also use the shorter thread loop to suspend the 20g
metal mass on the opposi teée&e and adjust its position till the half-metre rule is horizontal as
in figure 1(a) above. R\ee%rd the corresponding distance X of the 20g mass from P

\

T PPN o 1 (Amk)

(© Fill @S beaker with water up to about three quarters capacity. Maintain the distance Xo
Qieﬁ/ari ant as you immerse the glass marble in water and slide the thread holding the 20g metal
@(" mass, till the half-metre ruleis horizontal again. Note the new corresponding distance X,

NA
& (i.e distance between point of suspension of 20g mass and P)

2 X2 T e €M (Amk)

(d) Repeat the procedurein (b) and (c) for increased values of X as given in table 1 below.
NB:- After every attempt, wipe the polythene paper and marble dry with the tissue

paper provided.
- Ensurethisexperiment isdonein a draught free area.
(e Complete thetable 1 (5mks)
Table 1
Distance of marblein air Xq (cm) 15 17 19 21 23 24.5

Distance of 20g metal mass, X3 (cm)

Distance of 20g metal mass, X, (cm)
When marble isin water
X1 - Xz (Cm)

()] On the grid provided, plot agraph of X; — X, (y-axis) against X, (5mks)
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(9) Determine the slopes, S of the graph (3mks)
PART B

You are provided with the following:

- vernier callipers

- glass marble

Proceed asfollows

h) Using the vernier callipers, measure the diameter of the glass marble

1% attempt; diameter Di= ..oovvivieiiieeeeeee e cm
2" attempt (after spinning the glass marble)
Diameter Do = ..o cm (Amk)

©Kisumu West District 2014 FormFour 4 Physics 232/3
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Determine the value of D in the expressi on:(oQQ’

D=D; + Dy %@\Q

R
2 &
_ et
i @ cm (Amk)
\

() Find the volume.of the glass marblein m®
VOIUME = el (3mks)
Q
o ¢
((/Q% This question consists of two parts; A and B
A(ﬁgnpt both parts and attach the two plain papers used in this question
2. Q&QPART A
<% You are provided with the following:
- a soft board
- awhite plain paper
- Four (4) optical pins
- amounted plane mirror labeled XY

- Some plasticine (or 4 drawing pins
P ( g pins) W ooden block

Plane mirror

M

Figure2(a) MW’

! %
M’_L.IHIIIZFH Lid 9I'I.J.1!II1JLII|III|JN’

Figure 2(b)

"@Eye
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Proceed as follows: 2
(a) Use small lumps of plasticine (or draNgJaﬁQpi ns) to stick the white plain-paper provided onto the soft
board and draw a straight line M\Qh%n the paper.
- Draw another straight IL&@M’N’ which interceptsthe line MN at point O.
- Thetwo linesMN and M’N” make a vertical acute angle of 25° with each other at O
- Draw athird Iine*é)% which makes an angle of 40° with OM’. Fix two pins; P, and P, adong the
lineOT. (%ga‘i%s representing the approaching ray of light. Seefigure 2(a) (Amk)
(b) Place the pl a@n\e%ﬂ rror XY lengthwise along line MN. Fix pins P; and P4 in line with the images of Py
and P, %ﬂ?ey appear through the mirror.

\ﬁgnove the pins P and P4, then draw line OP3P..

Q&Q- Line OP3P4 is representing the reflected ray of light. (Amk)
(8 (i) Rotate the plane mirror XY through the angle of 25° about point O such that it lies dlong the line
< M’N’.

«° . : : . .
- Using two pins again, repeat step (b) above to obtain the new position of the reflected ray. Label

the marks of the two pins Ps and Pg respectively.
- Line OPsPs is representing a new position of the reflected ray after rotation.
Seefigure 2 (b).

(i) Measurethe size of acute angle u between the lines OP3P4 and OPsPs

PART B
You are provided with the following:
- a soft board
- awhite plain paper
- 4 optica pins
- 4 drawing pins or (some plasticine)
- amounted plane mirror labelled XY

Wooden
(d) (i) Proceed asfollows SUPIPOft

Plane mirror

P4

«ﬂ‘ Eye
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Use small lumps of plasticine (or drawing pins) tofbg?ck the white plain paper onto the soft board. (Use the
second paper provided). &
- Draw astraight line MN 9Q’Q

9
N
- Draw another straight Iine@‘fﬁl which is perpendicular to MN at O. Line ON is representing the
\

normal, seefigure 3
Draw athird line OT which intercepts MN at O and makes acute angle ©; = 10° with the normal to the
left. 7
Fix pins P, and PQQ)\to line OT. Line OT is representing the approaching ray of light.
Measure the Qcﬁte angle ©; = 10° between the approaching ray and the normal.
- gl/é?ce the plane mirror XY lengthwise along the line MN and observe from the opposite side of
\L_Q&t)he normal to locate the images of P; and P, as they appear in the mirror
{}ee Fix pins P3 and P, such that they are in line with the images of P, and P, as they appear in the
R4 mirror.
(if) Remove the mirror, join Pzand P, and produce it to meet at O so as to obtain the reflected ray.
Measure angle ©,, the angle between the normal, PO and OP3P,
AN E O = o (1mk)
(e Repeat step (d) above for the values of ©; givenin table 2.
i) Complete table 2
Table?2 (5mks)
ST 10 20 30 40 45 55
S}
Cos©,
CosO;

(ii) Plot agraph of cos ©; (y-axis) against cos ©1 (5mks)
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(i) Determine the slope S of the graph in (ii) above. (3mks)
(iv) Find the value of F in the expression 27 = F (2mks)
S

()] State the physical law that is verified by the results of question 2 part B. (Imk)
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