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INSTRUCTIONSTO CANDIDATE
- Writeyour name, index number and sign in the spaces provided.
Writethe date of examinationinthe spacesprovided above.
Answer ALL thequestionsin the spaces provided in the question paper.
You are supposed to spend thefirst 15 minutesof he 2 ¥2hoursallowed for this paper reading the whol e paper
carefully to confirm that you have al the apparatusrequired for thisexaminati on before commencing your work.

Marksaregivenfor aclear record of the observationsactually made, their suitability, accuracy and theuse
madeof them.

Candidates are advised to record their observations as soon asthey are made.

Non-programmabl esilent electronic cal culatorsand for KNEC mathematical tablesmay be used except where
Stated otherwise.

EOREXAMINERSUSE ONLY

Q1
Question ai) | (vi) a b Total
Maximum score 1 6 20
Candidates score

Q2

Question d e f h i ] Total
M aximum score 1 6 3 5 1 2 20
Candidates score
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1. You areprovided withthefollowing; & ©
A pair of vernier calipers(tobe sth%d)
A stop watch or stop clock %\Q

Two retort stands, two boﬁ and two clamps
A cylindrical 20g ma%vfrfth ahook attached
A metrerule \\

A pieceof cotig@thread
Procedure . x
AN
)} Measurethfeéi’ameter, dof thecylindrical massusing the vernier calipersprovided.
2
&
Q’b‘ d= cm (Imark)

it) ,b@\‘iethethread provided to the 20g mass securely so that it isat the centre of thethread (make aknot on
¢ ¥ thethread at thehook).
Useyour pento mark on theloose ends of the thread pointsA and B 50cm from the point where the
hook of themassistied.

2 V) Fix thebossesonthe standsat points 60cm above the bench. Suspend the bob between thetwo

stands by tying the loose ends of the thread to the bosses at the points marked in (b) above. Seefigure

1 (A and B aremarked points)
X &

L.
=

A B
F4 e
ol L
m

mass

&

figl

V) Adjust the position of one of the stands (by moving it closeto or away from the other) so that the
distance X is50cm. Givethemassasmall displacement perpendicular to the plane containing thetwo
portionsof thethread and thenreleaseit. Measuret, thetimefor 10 oscillations. Repest the
measurement and record in Table 1.

Vi) Repesat the procedurein (e) for other values of x shown in thetableand completethetable.

Tablel
Distance x (cm) 50 55 60 65 70 75 80 85 90
Timet (s)
Periodic Time T (s)
T%(s°)
T
(6marks)
a Onthegrid provided plot agraph of T?against (%;). (5marks)

©Pentagon j oi nt exaninati on 2013 Terml pg. 2 Physi cs PP3 Form4



] L] [ I
! N ! = I I B I 0 B ! I H—
1 - - e -
e | | - RS - - s { -
O - L - ! .-.e&....._ L ""f_" . 1 'i"'"' . - —
- o -] = - - 72 RN NREEE RN BEN FRI N - = = 2 L= =
1 f =
1 1 1 T
L - (¢d i - i - a-fl
1 1
1 T L
C T T
¢ | !
(P T
N 1 I =
& W Fa - - - . s - . - I B ms P = - I I - p—
1 - —| — S s o i s r 1 ' T - 1t —| —~t =
@. 3 . . L
teeob . 1 1+ T T i )
i B I = - .- I N R O O O R - - 1 N O O -0 o -
T 1 1 t 1 1 1 —
T T ™1 T T T T =
1 | 1 1 I 1 1
. e R = R, T - B —— B B -+ =i B AENET e — [ -
LN 1 T
<\ 1 1
1 I | I
T
@, 1
T T
- 1 e I N W T el P —
T T T T | T T T T
L O I L - L3 L X E e
1 1
r = = Nz - b - profafew T -+ i 1 — r —| e =
—t 1 - -{- L Ll - i =i
..... — N B 5 o P P W R R S o ]

- . . ! . !
RS A ) B it - v R e B e S e e b B e e .-
oo Y ?:-lu-— - - - —— ' = | I I -t L I A el i =1 1T T g - =
- a=f beoded o4 b

_s% [ 1 }
[P . - HE N i g R - — 1 L L
I LEL | | 1 |
Q’ ] 1 1! 1 ! T
1 T
t T
bep 44+ . IR R
* - - . o B B + - - ok o Rk
L : -
T T T 11 T
L - 1 i . L =
. L e g g e 2 ey LR B e e - S B - e e
T T ™11 1
yd B ! i ! 2 | | . 4 =k | L | -
} S B v 1 [ - - I
1 i It + 1 1 1 l
o A 1 § } b1 —~{1- - ¥ 111 - r —t 1 —t 4 F 14—
1 1 1 1 1
| T 1
I TN N B = = ==k - -t it b - N U N - . - = as]= =
1 t=t=t t t ==t
1 . I I == | I e
m : Amm e ZEEE ! o ==
I R R e R I e e Rl R e e e N e e e e e e L e R e e
T
= L . -1 i s . - - 4 -
1 i L 1 I T T
| Tl 11l | | | 1l

b) Giventhat T2=m (g) + K wherem and k are constants, use your graph to determine;
i) m (3marks)

if) Thevalue of the periodic timewhenx =0cm. (3marks)

iif) Timet, for 10 oscillationswhen x = 25cm. (2marks)
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2. Thisquestion hastwo partsA and B. Answer gq?h parts.
PARTA R

You areprovided with thefollowing: 6Q,Q(b

S

A rectangular glassblock Q}t-o
Four optical pins \&Q’

A piece of soft bog@i\ '

A plain sheet ofpaper

A pieceof Qd?otape

You arerequi rgﬁ’o haveyour complete mathematical set.

Q
N

Procegétasfollows;

N
&
&

<<&

b)

Placethe plain sheet of paper onthe soft board and fix it firmly using cellotape. Placethe glassblock at
the centre of the sheet, and draw itsoutline. Removethe glass(seefigure 2).

e
" o

plain sheet of paper

soft board

Figure2

Draw anormal at apoint 2cm from the end of one of thelonger side of the block outline. Thisnormal
linewill be used for therest of thisexperiment.

Draw lineat O at anangle of 20° from thenormal stick two pinsP, and P, vertically onthisline.

By viewing through the glassfrom the oppositeside stick two other pinsP, and P, vertically suchthat
they areinlinewith theimagesof thefirst two pins. Draw alinethrough the marksmade by P,and P,
to touch the normal extended.

Measure and record intable 2 the acute angle (b ) made between the extended normal and line P,P,
(seefigure?)

Recordthisvalueintable2.

Repeat the procedurein (b) and (c) for other valuesshownintable 2.

NB: The sheet of paper with thedrawing MUST be handed in together with thisquestion paper. Ensure
you write your name and index number on the sheet of paper.

Table2
g (deg) | 20 30 35 45 55 60 65

b (deg)

(3marks)
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Onthegrid provid

X
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N
ed,Qgigf agraphof b against g,

(5marks)

if) Using thegraph estimatethevalueof b  wherg.= 0°
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PART B

You are provided with thefollowing

fzf’\Q
A voltmeter 6®Q
Amillammeter, (MA)

A resstance box W{l‘h vaI uesindicated
A switchS ‘

Twocell sqnd acell holder
Conneqtrng wires

U@(ﬁ’own resstor R

Prqﬁ%d asfollows.

) 9
il
&
&

i
i)
V)

9 i)

Completethe diagram fig.3 bel ow to show how you would determinethe resistance of the
unknown res stor using theammeter-voltmeter method, usingtheapparatus.  (1mark)

e :

1!t Fig.3

Using the set-up you have drawn above set-up the circuit and record the following;

MATeading |- ..o Amperes (Imark)

Voltmeterreading V- .....coiiiiii i volts (Imark)

Hence ca cul ate the resi stance of the unknown resistor. R,

R = Ohms. (Imark)

Now dismantleyour set-up in (f) above and set-up the apparatus asshown in thecircuit
diagramof fig.4.

L [Fows ras
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i) Closetheswitchand recor‘g.i?l table 3 the voltmeter reading V. Openthe switch.

h) Repeat the procedureing(i) ang({l i) for other values of res stance R showinginthetable 3.

Completethetable.
Table3. R

$.
Resistance R (W)" 1000 2000

3000

V (V) R

=¥ (AY

ol

)i DetermineQgiventhat L =
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(2marks)
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