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INSTRUCTIONS TO CANDIDATES:

Answer Question I and one other question.

Candidates are not allowed to use the apparadts or write for the firstfifteen minutes.
Graph papers are provided.
Mathematical tables and non - programmable silent electronic calculators may be used.

Write on one side of the paper only.
Candidates are expected to record on their scripts all their observations as these

obsentations are made and to plan the presentation of the records si thot it is not
necessary to make afair copy of them. The working of the ansvrers is ta be handed in.

Details on the question poper should notbe repeated in the answer, nor is the theory of
the experiment required unless specifically asked for.

Candidates should, however, record any special precautions that they have taken and
any particularfeatures_of their method of going aboutthe experimenL

Marks are given mainlyfor a clear record of the observations acfr.tally made,for their
suitability and accurory, and for thb use made of them.
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ln this experiment, you will determine lhe Young's modulus, E, of the
moteriol of the metre rule lobelled B.

METHOD I

Meosure Ond record the thickness, /, ond the breodth, w, of the metre rule
lobelled B.

Colculote fr from the exPression
k = 4wt3

Clomp the metre rule B ot the edge of the toble leoving o free length,
x : 0.900 m os in the Figure 1 .1 ,

G-clomp (or brick)

Fig. l.l
Suspend o moSS, m : O.100 kg of the free end of the metre rule,

Depress the moss, m, through o smoll distonce ond releose it,

Meosure Ond record the time tor 20 oscillotions ond determine the
period, 7.

Colculote Young's modulus, E,lrom the expression

E': 6.32 x to2f ,{.]
\kr- )

:

o)

b)

c)

d)

e)

f)

s)

@ 2018 Jinja Joint Examinations Board Turn Over



-3-

METHOD II

I hrr-lrrl

Fig. 1.2
o) Clomp the metre rule lobelled A horizontolly such thot the groduated foce is

towords you.
b) Suspend metre rule B from the clomped one by meons of two verticol threods
tied oi the 2.0 cm ond 98,0 cm morks so tnot the groduoted foce is upwords os in
the Figure 1 ,2,
c) Adjust the length of the threods to obout 20,0 cm,
d) At the 50,0 cm mcrk of metre rule B, suspend o moss of 0.500 kg ond otloch

o pointer, P, horizontolly,
e) Mecsure ond record the initiol height, ho, (in metres) of the pointer from the
toble surfoce,
f) Remove o mcss m:O,1 50 kg from the moss honger.
g) Meosure ond record the new heighl, ht, (in metres) of the pointer from the

toble surfoce,
h) Find the chonge, y : (hrho) in the position of the pointer.
i) Repeot procedures (f) to (h) for m : o,2ao, o,250,0,300, 0,350 ond
kg,

j) Tobulote your results including volues of I onO I ,

t)l y

k) Plot o groph or 1 ogoinst I ,

yftt
l) Find the slope, ,S, of the groph,
m) Colculote Young's modulus, E, from the expression

0,400

whereE:9.Blms2

Colculote the overoge volue of E obtoined by the two methods,

sSd'
l":-
.k

n)

lletort strrrrii
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2. ln this experiment, you will determine the focol length, / , of the converging
lens provided.

PART I

o) Anonge your opporotus in o stroight line os shown in Figure 2,1 .

b) Close the switch ond move the lens together with the mirror tc ond fro the screen
until o shorp distinct imoge of the wire gouze is formed beside the wire gouze on the
screen,
c) Meosure ond record the distonce, d, beiween the screen cnd the lens.

PART I!

i(- lt
I

I-*l
I

I

o)

i#x
Fig. 2.2

Anonge the opporotus in o sfroight line os shown in Figure 2,2 with the
distonce, x , between the bulb ond the screen equol to 95,0 cm,

d
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b) Close the switch ond move the lens storting from neor the bulb towords
screen until o shorp mognified imoge of the filoment of the bulb is focused on
screen.

Meosure ond record the distonce, a, between the lens ond lhe screen,
While keeping the distonce, r , between the bulb ond the screen fixed, move

the
the

c)
d)
the lens towords the screen until o shorp diminished imoge of the filoment of the bulb
is focused on the screen.
e) Meosure ond record the new distonce,
f) Determine the distonce, , : (a-b) ,

b , between the lens ond the screen,

s)
cm,

h)

Repeot procedures (o) to (f) for volues of x : 90,0, 85,0, BO.o, 25,0 ond 70.o

Tobulote your results including volues of 1,r + _r,) , (_r _ -i,) Ood z =

Plot o groph of 1.r + _r')ogoinst z,
Find the slope, S, of the groph,
colculote the focol length, ./ , of the lens from the expression

/:o':t .

8

(-r - .r,)

ln this experiment, you will determine the electricol resistivity, p , ot lhe
moterio! of the bore wire lobelled W provided.

METHOD I

Fig.3.I

Meosure ond record the meon diometer, D , ol the bore wire W.
Set up the circult in Figure 3.1 with length r : 0,800 m.
Close switch K

Reod ond record the ommeter reoding, 1, ond the voltmeter recrdi.lg, 1,,

i)

i)
k)

f3.

l

cellotcr

o)
b)
c)
d)

. t tt.o,lilc ,.lin
/ ---\

R:5f)
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e)
f)

Open switch K,

Colculote B from the expression

f :0.79D2
Colculote pt lrom the expression

BVR
tr, 

- 

-

' ' xUR -V)

o) Connect the circuit in Figure 3,2 with o length,.r, : 0,200 m"
b) Close the switch ond move the sliding ccntcct olong the potentiometer
until the golvonometer G shows no deflection,
cJ Meosure ond record the bclonce lengths ir ond /:, in metres,
d) Repeot procedures (o) to (c) for volues of _r, : 0,300, 0.400, o 500, 0,600
0.700 m,

e) Enter oll your results in o suitbble toble, including volues or L ond I ,IR

f) Plot o groph of + ogoinst LR t_

g) Find the slope, .S, of the groph.
h) Colculote p, from the expression

0Pt-s
i) Colculole the electricol resistivity, p, of the moleriol of the bore wrre W
expression

/_) + /-).
L/ --')

s)

wire AB

ond

from the

METHOD II
-R:5O
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Q.1

e)

s)

h)

METHOD II

ltu :9.376,r,

l, - A'tQ(,,,

l, = 0.385 *0.376

= 0.009nt

1t7 -28
1.2-2.0

:17kgm-\

2.84x 10-8

:5.2x10e Nm-z

I

E =1(5.89+5.2)xl0q
2

= 5.6x l}e Nm-2

q.g tx tz x kgg.o - z.o) x to-' I

m(ks) h t(m) y(m)
I

--(ks ')

0.150 0.38s 0.009 6.67

0.200 0.389 0.013 s.oc

0.250 0.392 0.016 4.00

0.300 0.396 0.020 3.33

0.350 0.399 0.023 2.86

0.400 0.403 4.427 2.50
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c)

e)

f)

d = 16.5cnt

a : 73.5cnt

b = 2l.)cnt

y =73.5-21.{)
= 52.5cnt

xlcm) 0((

9s.0 t3

90.0 o6

85.0 62

80.0 rC

7s.o 50

70.0 43

(t1,1 )

3.5

o.u

L-t

CC

0.0

3.0

166 -70(r_

2.52 -1 .06

: 65.8cnt

. t4 x lb.5) + 65.11
t 

- 
__-__ l.t - g

= 16.5cnt

quHsTroN 2

PART I

btcm) Y(cn) (x + y)(crn) (x - y)(cnt) 7

21.0 52.5 147.5 42.5 2.24

22.0 46.O 136.0 44.0 2"O5

22.7 39.4 124.4 45.6 1_.86

-)f (
L).J 33.0 113.0 47.4 1.74

24.5 25.5 100.5 49.5 L.52

26.7 16.3 86.3 53.7 1.30
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y(nt) It(m) Um)
l1

l)

0.200 0.240 0.760 0.32

0.300 o.324 4.676 0.48

0.400 0.372 0.628 0.s9

0.500 o.422 0.578 0.73

0.600 o.477 0.523 0.91

0.700 0.506 0.494 1.02

0.37 +0.31 +0.31
a
)

= A3Tntnt

I --0.76A
V = 2.20V

F:0.79x(0.37x10r)
. r'-1 1:l.lxlU lll

1.1xi0 7 :<2.20x5

QUESTION 3

METHOD I

METHOD II

lz =0'760m

o.8ooxfto.zo* s)-2.201

= 9.5x lA-7 Am

L = o.24om

0.r47 - 0.036

1.09 - 0.29

= 0"14m(2-1

1.1x10 7

0.14

= 7.9 xl0-7 C2m

(9.5 + 7.9)xl} /

r)

= 8.7 x I0 7 
e)nt
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A1

A2

A3

A4

As

A6

QUESTTON 1(40 marks)
Thickness 1 measured at least three times........

Value of I = 6.20 - 7 .OO,2dp; unit: mnt (correct s),mbols)-.

Width w measured at least three times........

Value of r,r = 2.30 - 2.lO,2dp; unit'. cm (correct syntbols).-

Substitution in Sl in /r=tt'/-j....

Correctly calculated value of k= (2.00- 3.50) x 10-8 [3sf x 10-t]; unit:n/
lrc o t'r'e ct s1' ntb c ! s)

Time for 20 oscillations (SC: 0 or 1dp, SW: 2dp); unit:s

Correctly calculated value of I; unlt: s ...............' Stop Clock: l dp if time for 20 oscillations is 0dp <10s

2dp if time for 20 oscillations is 0dp >10s or 1dp < 10s

3dp if time for 20 oscillations is 1dp >10s

Stop Watch: 3dp if time f or 2A oscillations is <10s

adp if time for 20 oscillations is > 10s

Substitution in expression E :6'32"Utl*]
\kr')

Correctly calculated value of E = (2.00 - 7.00) x tOe [3sf x tOe]; unit.l{n[2
(correct ,symbols) .'...............

Vdlue of hs,3dp; unit: m (correct symbols)

A7

A8

As

Aro

B1

B2

B3

B4

Bs

B5

B7

Columnar table labelled: n1, h1, r, *,: (correct symbols)

Units in bracket s: kg, m, n't, kgt , n'[t (coruect symbols) @ y,

Values of h1,bdp increasing @Y,

Values of y correctly calculated, 3dp
I

Values of _-- correctly calculated, 2dp
m

1

Values of -- correctly calculated, Odp
v

^ t/
(Q /z

@ v;,

@%

@y,

t//'/

/.+ /)

%

/rn %

%

1+%

l/ tt//2' /2

l,/ r lt/) /)

1t l/
L' ,/)

t,
l/ rl//2', /2

11/L,/2

11/- /2
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11
Title: A graph of againtt -; ,fno units, correct symbolsl

_v

I - ,.
Axes perpendicularwith arrows at end, correctly labelled; VA: -lm ')

I _- ,.
HA:-&g-')lcorrect symbolsl @yr..........

m

Unlform scales, half page at least, starting vdlues indicated, marked at

least three times @ Y, ..........

Correctly plotted points [no shadin et @ 
y,

[If axes not labelled or reversed, no mark)

Line of best fit provided 4 points correctly plotted ......'..'..-..:.*in

lndication of sloSre covering all plotted points

llf right angled triangle, must touch line of bestfit)

Coordinates for slope correctly read @axis Y, ..........-... .'.:.........

Correctlycalculated5=(15_19),0dp;unit:kgm-l

Substitution in Sl in expression for E .............

Correctly calculated value of E = (2.00 - 7.00) x LQs [3sf x 10e]; unit: Nm-2

. (correct symbolsl

Detei'mining average value of E

Correctly calculated average value of E = (2.00 - 7.00) x 10s [3sf x 10s];

unit Nm'2 (correct symbols)

1"

3

/,
t,//)

06 )4

/z+ /z

1+ /,

%

1*%

Yr,

1+ )1

06 y,
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A1

A2

A3

A4

As

A5

A7

Ag

Ae

QUESTION 2 (40 marks)

Value of d = {L4.5 * 17.0),1dp; unit: cm ............

Columnar table labelled : x, a, b, y, (x + y), (x - y), z {correct symbols)@%

Units in bracl<ets: cm, cm, cm, cm, cm, cffi, - (correct symbols)@% .""""'

Values of a = (75.0 - 40.0), decreasing, 1dp in cm or 3dp in m @%

Values of b = (20.0 - 28.O), increasing, 1dp in cm or 3dp in m @%

Values of y correctly calculated, 1dp in cm or 3dp in m @%

Values of (x +y) correctly calculated, 1dp in cm or 3dp in m @%

Values of 1x - y) correctly calculated, 1dp in cm or 3dp in m @%

Title: A gi'aph of (; i-t') against z lno tuiits, correct s1'ntbols)

Axes perpendicuiar witli arrows at end, correctly labelled;

VA: (x+y)(cm), HA: z lcorrect symbolsl

Uniform scales, half page at least, starting values indicated, marked at

least three times @ Y, ..........

Correctly plotted points [no shadin gl @ 
y,

llf axes not labelled or reversed, no markl

Line of best fit provided 4 points correctly plotted

lrrdication of slope covering all plotted points

[If right angled triangle, must touch line of bestfitl

Coordinates for slope correctly read @axisl/z

2r%

3%

3%

3

3

f

3

11 i/;1,/2

B1

B2

t//:

t

t//)
t,//)

Bs

B5

c1

c2

ca

Correctly calculated 5 = (58.0 - 68.0), 1dp; unit: cm ...........

Correctlycalculatedvalueoff={14.5_t7.o\,1dp;unit:cm..........
4d+S

fltrovid.ed correct substitution in expr:ession J = g ,icorrect symbols)l

!

06%

l/ -l//2'/:

''t t l/-' /2

2* )1

06
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QUESTION 3 (40 marks)

Diameter D measured at least three times

Value of D = 0.36 - 0.39, 2dp; unil: mm

Value of I = 0.50 - 1.00, 2dp; unit: I
Value of V = 2"0O - 2.80, Ldp or Zdp, unif: V

Correctly calculated value of B =1.1or 1.2 x LO-7 , Ldp; unit'. nt2

[0.11 or O.12,2dp in mm2]

Correctly calculated value of pr = (1.0 - 9.9) x 10-7 [2sf x 1O']; unitQm

v
1+ t/-'/:
r* /,

1+ )1

7*l

1t l/L' ,/,

!q

Columnar table labelled '. 
-v, lt, lr, I , z (correct svmbols)

l2

Units in brackets: m, tn, m, - , mQ 1 (correct svmbols) @Y,

@% ;1/1/2

2%

6

3

.3

Values of 11= 0.200 - 0.500; 3dp, increasing @1

Values ol 12= 0.800 - 0.400; 3dp, decreasing @1

Values of !,correctlycalculated,Zdp @/,
[2

Values of i, correctly calculated, 3dp @%
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A4

A5

B1

B2

B3

B4

Bs



Title: A graph of
'l'

1?

I
against 7.[no ttnits, correct syntbols]

Axes perpendicular with arrows at end, correctly labelled;

VR: l;(nzQ '). un: l'
l1

I lcorrect symbolsl
R

7

Uniform scales, half page at.least, starting values indicated, marked at

least three times @ /,

Correctly plotted points [no shadin g] @ 
y,

llf axes not labelLed or reversed, no markl

Line of best fit provided 4 points correctly plotted

lndication of slope covering all plotted points

llf risht anglecl triangle, ruust touch line of best fitl

Coordinates for slope correctly read @axis%

Correctly calculated 5 = (0.12 - 0.23), 2dp; unit: m(l-'

Correctly calculated value of Pz= (1.0 - 9.9) x 7.O-7 [2sf x LO-');ip;1; Orn

(correct symbolsl

Correctly calculated value of P = (1.0 - 9.9) x 1O'7 [2sf x 10-']; unit: Q'z

{correct symbolsl

@

cs

c6

D1

D2

D3

06 )1

1/-1//2 
"/)

1%

t%

t%

06y,
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