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Instructions to candidates

(a) Write your name and index number in the spaces provided above. X

(b) Sign and write the date of examination in the spaces provided above. xQ

(c) Answer all the questions in the spaces provided in the question paper()O

(d) You are supposed to spend the first 15 minutes of the 2)2 hours ,aaewed for this paper reading
the whole paper carefully before commencing your work. \G)\

(e) Marks are given for a clear record of the observations made, t@u suitability, accuracy and use.

(f) Candidates are advised to record their observations as soogas they are made.

(g) Non-programmable silent electronic calculators and @EC mathematical tables may be used.

(h) This paper consists of 8 printed pages. O

(i) Candidates should check the question paperds ascertain that all the pages are
printed as indicated and that no q'uestion%&e missing.

(j) Candidates should answer the questior@n English.
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Question 1

You are provided with the following:

A thermometer

A boiling tube

A retort stand, boss and clamp

A weighing balance (fo be shared)
A watch glass

A measuring cylinder

A beaker labelled X

A metre rule

9. An optical pin mounted on a cork
10.  Water in a beaker

11.  Aliquid L in a beaker labelled L
12 A plane mirror

13. A stopwatch QJQ\,

90Oy Ve 1 e

5 14.  Tissue paper ()\\'
= 15.  Apiece of manila paper with a hole in the middle (paper cover) O
16.  Boiling water (fo be provided) ! O(\
©
Proceed as follows: @
<
PART A NG
Q
(a)  Using the weighing balance. measure and recorg@le mass M, of the boiling tube in grammes.
<
M= s s S g. @\o‘, (1 mark)
R
() (i) Clamp the boiling tube in th%a)%n stand.
(ii)  Using a measuring cyljgﬁ:g', put 40 cm? of cold water in the boiling tube and insert the
thermometer in the @jﬁng tube through the paper cover.
QO
" (iii) Make a hot \@ bath by putting approximately 500 ml of hot water into the beaker
g labelled Xﬂ\\
N
(c) (i) Place the boiling tube in the hot water. Using the thermometer, stir the water in the tube
until the temperature rises to 48°C. (See Figure 1)
(Ensure the water in the tube mixes properly to be at the same temperature)
_ Thermometer
Q Paper cover
= Boiling tube
1?‘ — |
[::: = Beaker X
it::j{——f{:f—Hot water
1§ t _____
g Figure 1
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(d)

(e)

w
o
o
o

(ii)  With the boiling tube still clamped in the stand. remove the hot water bath. Let the water
in the boiling tube cool as you stir throughout using the thermometer.

(iii) Immediately the temperature falls to 46°C start the stopwatch and record the time in
seconds when the temperature falls to the values shown in Table 1.

HINT:

The time recorded is cumulative and the stopwatch should not be stopped until the time at the
last temperature (40°C) is recorded.

Stirring the water in the tube should also be continuous.

Table 1 (Water) (3 marks)

Temperature (°C) 46 45 4 43 42 41 40

Time (s) 0 S
e\
'™

(1) Pour out the water from the boiling tube and use some tis&@ paper to wipe out the water
in the tube. Use the measuring cylinder to put 40 cm{o&h’quid L in the boiling tube.
N

R
\S
(ii)  Repeat part c(i), (ii) and (iii) using liquid L in pla@%f water and record the results in the
Table 2. <
'&\\Q'
Table 2 (Liquid L) <O (3 marks)
L
Temperature °C) | 46 | 45 [o#d | 43 | 42 | 41 [ 40
K

Time (5) 0 I Q

A
>

Use the results to determine: o)QJQ

S
(i)  timeT, taken by %e\’iuater to cool from 45°C to 40°C
<

K
;= § seconds (1 mark)

.. ; N\ -
(1) time I‘g\cmken by liquid L to cool from 45°C to 40°C

Basmanvisaanmiassvasismimsaires SOCONAS (1 mark)

T,
(iii)  constant K given that K = ?“ (1 mark)
1
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(f)  Given that the densities of liquid L and water are 0.8 gcm and 1.0 gem™ respectively
determine the:

(1) mass M, of liquid L. (2 marks)
(i)  mass M of water. (1 mark)
; : <
S (g)  Use the results to determine the constant C given that O{\\
<
K(84M, + 420M,) = 84M, + 100M, C X (2 marks)
¥
&
S
G renc
by
Q&
PART B R
o
(h)y (1) Place the watch glass on thé@'ane mirror on the bench.
(ii)  Clamp the optical pin hifn%zonta!ly in the retort stand such that its tip is vertically above
the pole of the watg\@ass.
N (ii1))  Puta little wa}&&io the watch glass. Adjust the height h of the pin above the mirror
8 until it coincides with its inverted image tip to tip. (check for parallax to confirm).
See Figu&Q.
Pin
! R
Image
Cork i
& fWatch glass
l:l O LN EF Plane mirror
Figure 2
7%
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(iv)  Measure the height h, of the pin above the mirror.

B = issemsssismmssrssssonssossens G (1 mark)

h
(v)  Determine r given that r = ?‘ (1 mark)

(1) Pour out the water and wipe the watch glass dry. Repeat part h(iii) using liquid L instead of
water.

(i) Measure and record the height h, of the pin above the mirror.
. W OONORININ | : 1 k
S (1 mark)

2 ) X
Ak o) (2 marks)

(ii)  Determine #Z given that, Z =

=L

Question 2 O®
o
You are provided with the following: QQ;
&

An ammeter "b'%\

2 cells in a cell holder @Q

A coil wound on a beaker L
<

A switch K&@

A magnetic compass .
A half metre rule §

Vernier callipers (te.be shared)
A retort stand, and clamp
: A wooden block

10.  Some plasticine

11.  Connecting wires

12. A variable resistor labelled R

O N U W

Proceed as follows:
(a) (1) Count and record the number of complete turns N of the coil on the beaker.
(ii)  Use the vernier callipers to measure and record the diameter d of the beaker in metres.

s (SN s 11 (1 mark)
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(ili)  Using some plasticine mount the beaker on the wooden block so that the coil is in a
vertical plane.

(by (i) Place the compass at one end of the half-metre rule such that the E-W marks of the
compass are in a direction parallel to the longest side of the half-metre rule.
See Figure 3.

(Use some plasticine to fix the compass so that it remains in this position throughout
the experiment)

Figure 3

(ii)  Clamp the other end of the rule in the stand. Adjust the height e rule above the
bench so that the height of the compass needle is approxirn%@ equal to the height of
the centre of the vertical coil. O
RS

(iii)  With the half-metre rule still clamped, rotate the st@@\until the north pole of the needle

points at 0° of the compass (at N). QJ\Q’

: @
(keep the stand in this position {hroughomo I@% experiment)
K

147

(¢)  Move the wooden block such that the compaé%et_s into the beaker and the centre of the coil
and that of the magnetic compass needle Eg&oximately coincide. (See Figure 4).

qu]

X
%&e(?.

Figure 4

(d)  With the con;‘;é}\s inside the beaker, now connect the coil in series with the cells, ammeter,
switch and variable resistor R, as shown in Figure 5.

&
(=]
o

Wooden block

Figure 5

(Ensure that the ammeter is at least 60 cm away from the compass and that there are no other
magnetic materials near the compass.)
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(e) (1) Close the switch. Using the variable resistor adjust the current I so that the deflection 6
of the compass needle is 10° from 0°. Record the corresponding current [ in Table 3.

(ii)  Repeat e(i) for the other values of deflection 8 shown in Table 3. Complete Table 3.

Table 3 _ (4 marks)
Deflection 6° 10 20 30 40 50 60
Current I (A)
Tan 6
(f)  Onthe grid provided, plot a graph of tan 6 (y- axis) against current [. (5 marks)
5 N3
- 4Ot
F'e
2Ei2tas S
:
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(g)  From the graph, determine the slope S.
| : _ Skd
(h)  Determine the constant k, given that N = ————
4o X107
(i) From the graph, determine the current I, at which the deflection 8 =0&\°
N
A O
T ORI 2.5 & 8.1 L R\
<
) Determine the following: Q}®\
dk S
(i)  constant k, given that N/, = ——2—7, ‘\0\
2 4w X107 Q&
Q>
................................................. i P e VAR 0205
S
(%
........................................ ANHARERe e« o R -0
&
N
&
-----@ sessenn
Q
(ii) K, the avera@ue of k, and k,.
N
THIS IS THE LAST PRINTED PAGE
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(3 marks)

(2 marks)

(1 mark)

(2 marks)

........................

........................

(1 marks)
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