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Question 1

You are provided with the following:

9

Using the weighing balance, measure and record the mass M, of the boiling tube in grammes.

M/n Z?‘p./ (] mar

(i) Using a measuring cylinder, put 40 cm’ of cold water in the boiling tube and insert the

(1ii)  Make a hot water bath by putting approximately 500 ml of hot water into the beaker

(i) Place the boiling tube in the hot water. Using the thermometer, stir the water in the tube

(Ensure the water in the tube mixes properly to be at the same temperature)

ag———Thermometer

‘HL \l‘npcr cover
~—————Boiling tube

Hot waley

Kemva Certificate of Secondary Education, 2021

A A thermometrer
2. A boiling tube
3. A retort stand. boss nnd clamp
-3. A weighing balance (10 be shared)
5. Awatch glass
6. A measuring evlinder
. A beaker labelled X
S A metre rule
Q. An optical pin mounted on a cork
0. Water in a beaker
Ul Aliquid L in a beaker labelled L
12 A plane mirror
15, Asopwatch
14, Tissue paper
13, Apiece of manila paper with a hole in the middle (paper cover)
16.  Boiling water (10 be provided)
Proceed as follows:
PART A
(a)
_280 + 3
M= S e e e 1
(b) (i)  Clamp the boiling tube in the retort stand.
thermometer in the boiling tube through the paper cover.
labelled X.
(c) . o :
until the temperature rises to 48°C. (Sec Figure 1)
|
| .
¥ j ' -
Figure |
PAPIA!
q10119
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() With the boiling wbe still clamped in the st

. : and. remove the hot water bath, I.¢t the water
M the boiling tube cool as you stir throug

hout using the thermometer,
() 1mmcdialcl_\‘ the temperature falls (0 46°C s
seconds when the temperature falls to the v,

HINT:

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

Stirring the water in the

art the stopwatch and record the time in
alues shown in Tahle 1,

tube should also be comtinnous.

Table 1 (Water)

(3 marks)
[ Temperatre (°C) | a6 | a5 | aa 43 a2 a1 | a0 »
[Timc(s) Lo |B4 (9% (1501 (227 25;? Lgtq:p i‘?o @/ﬁﬂf’f
" n: ILE No ag AmY DFr .
S @ () Pour out the \va?crl‘#o[r-l}a the boiling tube an% use sorr;:ﬂl;?uc'ga{‘)e.r l:)h w;)pc;ic:)u\ Ih; water
in the tube. Use th ing cylinder tg put 40 cm? of liqui in the boiling tube.
c sc the mfa%r;lfmp/ ? 3 L%__; : -
(i) Repeat pan c(i), (ii) and (iii) using liquid L in place of water and record the results in the
Table 2. *‘4 LPOINT corixi = Yo mX
2 BT RS P, o s
iquid L £ORNRAAL T =
Table 2 (Liquid L) iﬂgéﬁ{_ D A e 1S de s
40
Temperature (°C) 46 45 44 43 42 41 5
' o A
Time (s) o |15 |47 |38 103 [1z5 |14 |2 wsf;/;
. oS LE NO o PR D fle . Y-
(¢)  Use the results to determine: 7 W A NMPIN -
1 fi Cto40 PAN-CF ‘/
(i)  time T, taken by the water to cool from 45° tovzc
=5 EXPCT SUBTRN 1O A Yy o9k
T, =R BRRECT ........... seconds (1 mark)
G ON T\ T prtec
(i)  time T, taken by liquid L to cool from 45°C to 40°C
o A (i
y 77‘6:a'wvﬂ‘fﬁ,ﬂ.ﬁvibscconds (1 mark)
T.
(iii)  constant K given that K = —2 (1 mark)
P MEARROSL TEETLI NI N fogmbe
¥ LRACT om I CF
¥ T GruRe Urp7 g
Kenya Certificate of St'l‘lm(lmy Education, 2021 '
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. s 1nbe i . ) & ’ Yres uc(‘VL"
("N Given that the densities of Tigquid 1 and water are 0.8 gem Pand 1.0 gem Tresp y

determime the:
O arks
(i) mass M, of liquid L. (2 marks)

IRl I N sssssmmesmmr s AN s scash FRSO
\/ ¥ met

=.83%9..Y. It TI UPOTS
xX Mo UNTTS Y !
(i) mass M of water. Y wherG "/P"(”ﬁff’y ' (] mark)
M= XY, T SR W e
:’— /x 9‘0 ................................................................
=YY N quanser vpniior S 4mtid
& ()  Use the results to determine the constant C given that X L Gmores Uny/ 1%
K(84M, + 420M,) = S4M, + 100M, C (2 may
PP ) o =
o> lopRbeT SR IO A K, NG Py cndl 1, VS
> oRREET. LYLLTGL. . M L.

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

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

X T ¢ptoess UnNnT L

(h) (i)  Place the watch glass on the plane mirror on the bench.

(ii)  Clamp the optical pin horizontally in the retort stand such that its tip is vertically above
the pole of the watch glass.

(iii)  Pura little water into the watch glass. Adjust the height h of the pin above the mirror

;5,"' until it coincides with its inverted image tip to tip. (check for parallax to confirm).
Sece Figure 2.
Pin
| R
Image
Cork |
Watch glass
T S e Nane mirror
—= - g i e Plane mirre
! Figure 2
(>
%10) 19 f.'("_l'{l Certificate of u\'(“'”"l,f”'_l' Lducation, 2021
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(1)

(i\) \ i ~ M N . .
leasure the height b, of the pin above the mirror.

h = 283 + 5 YA I 1 o.p

............................................. cm ( | mark)

(1 mark)

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

.........

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

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

waler.

(i)  Measure and,rec‘(‘);i the height h, of the pin above the mirror. ‘// ec
h2=/'—7‘5/- 'l o P L PP (1 mark)

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

(i)  Determine Z given that, Z = EZ::— (2 marks)

.............
-------------------------------------------------------------------------------------------------------------------------------

Questionl %WM a& 3 I)ﬁ,Z/ _
You are provided with the following: X TEwWVRE ORI !

0o AW AL

10,
1.
2.

An ammeter

2 cells in a cell holder

A coil wound on a beaker

A switch

A magnetic compass

A half metre rule

Vemier callipers (1o be shared)
A retort stand, boss and clamp
A wooden block

Some plasticine

Connecting wires
A variable resistor labelled R

Proceed as follows:

a)

0119

(i) Count and record the number of complete furns N of the coil on the beaker.

NS ORI /st
............. L

i s H ™ . . \ : p
(i) Use the vernier callipers to measure and record the dipmeter d of the beaker in metres.

4.2:0420 ., % O D04 k///ﬂtz‘&

............................ (1 mark)
Kenya Certificate of Secondary Education, 2021
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(iii)  Using some plasticine momnt 1he hepker on the wooden block 50 that the coil 1810 a
vertical ptane. |
) (1) Place the compass at one end of the half=metre rule such that the 1-W marks ol the

compass are in a dircetion parallel to the longest side ol'l

he hall-metre rule,
Sce Figure 3. |

{

|

\

(Use some plasticine to Jix the compass so that it remains i this positton throughout 1
the experiment)

Figure 3

(i)  Clamp the other end of the rule in the stand. Adjust the height of the rule above the

bench so that the height of the compass needle is approximately equal to the height of
the centre of the vertical coil.

(iii)  With the half-metre rule still clamped, rotate the stand until the north pole of the needlc
points at 0° of the compass (at N).

(keep the stand in this position throughout the experiment)

) Move the wooden block such that the compass gets into the beaker and the centre of the coil

and that of the magnetic compass needle approximately coincide. (See Figure 4).

Coil

Figure 4

) With the compass inside the beaker, now connect the coil in series with the cells, ammeter,
cwitch and variable resistor R, as shown in Figure S.

5 R - Wooden block
—0O

Figure §

0119 Kenya Certificate of Secondary Education, 2021
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i the deflection 0

g current | in Table 3.

40

M
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o

/ ms

] = 2-m
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¢ resistor adjust the current 5o the
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compass needle is 10° from 0°, Record the correspondin

the switch. Using the variabl

— &

Current 1 (A)

Tan 0
| S

Repeat e(iy for the other values of deflection 0 shown in Tahle 3. Complete Fable 3.

SRR 1; ¥
=y )
{—T)_\.“_Lﬂ.'f" 0°

Close
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an 0 (y- axis) against carrent 1,
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On the gad provided, plot a graph of' t
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From the graph. determine the slope S,

W A

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

(3 marks)

..........
--------
.......
...........
..........................................

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

. ""-~~-.....,.,___,._.._'?7U@ KJF ../.. ..............
'Xﬂ Z_g‘ﬂ’lﬂ% “/’V/)ff‘/
(M) Determine the constant &, given (hay N = JI_‘I__

‘ 3

.................................................................. ~NXL
= @WrprecT £ =

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

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

From the graph,

determine the current I at which the deflection 9 =

= 4 °
> BVIDENCE. @ Ay G = b :
lO = ...ﬂ?...@%@?ﬂ

R T PR S eresssansaisnne
teae tereienies -8

i (i77erpaletie)
~REOING /2079 Ly o pepee (1 M)
Q) Determine the following: h
. . dk
(1) constant k. given that N/, =fx[6_—7, (2 marks)
7 Goeases cgminan) of N 7. ol codl 7l
LR TR T T I T I -.---......74---..--..7’1 ................................
= CoepseT mvhturaidnt Y i
Y R
........... —x’UJﬂE'UN/);_{‘/’
(ii) K, the average value of k, and k,. (1 marks)
PPRwcipis or  prEepGns T
=7 forpiic] VAL Tion

O IOt SO 1 L
¥ 1 EwoRE :/m/,’ur',/.
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