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Instructions

1. Answer all questions.

2.  Read each quesﬁon carefully. .. .

3. Al calculatlons s must be clearly presented m the answer booklet provrde&n :

4.  Mathematical tabl&s desk calculators and graph papers may-be used.

5 Cellulal_'__p!lp_nes are not allowed in the examination room. :

6.  Write your Evammatzon Number on every page of: "your answer booklet(s).
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In this experiﬁiént you are required 16 ir‘:\i*e._s’tigfitevho.w the period of the torsional o cillag, :
suspended discﬂdepe_dc'i's"qn the mass rp{whlch' l.t- carries.
TR T o;:a.rdboal'd discs. Each disc has three small holes spaceq

at regy
f string threaded through the holes as v, Tegula,

Y;u‘ aré pfovided with tw
e" as d_iSc B

intervals near the edge. Disc A has pieces.o

(@ (i) Clamp disc B4'h5r'i’zont'ally using t@vp small blocks of wood. Suspend disc A
vertically below disc B by using strings through the holes as shown in figure |
below.

bl " dise AN
e\ ; .

Fig.1
(ii)  Place a 50 g mass at the centre of disc A.

(iii)  Adjust the length of three strings until ¢ = 100 c¢m.

(b) (i) Qently rotate disc .A‘through a small angular displacement and release it so th! the
disc performs torsional oscillations in horizontal plane as shown in figure 2 pelow-

(i) Make and record measuremen

's tO deterrn. 3 o tiOﬂS-
Take ten (10) oscillations. ine the period T of these oscillat A
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(c) Repeat b(i) and (i) for different values of M stacki

(d)

(e)

. : the slotted masses on top of each
other until you have six ; ng P
in your table of results, sets of readings on T and M. Include values of log T and log M

Fig.2

T and M are related approximately by a ;impl__e power law of the form T = kM"
) ' f’lé)f graph of 1og7T agafnét ‘lpg M anddrawth; l;est;lm; through tLhepomts
(i) Determine the gradient and intercept of the graph.

(iii) Use your answer from (ii) to calculate the fiimerical values for fi and k.

(i) . Replace the masses by an unknown mass M, 'w_hich has been prowded

(i) By performing a further measurement and using the results of your experiment-
determine the mass M. . SR

You are required to plot cooling curves for hot water in a calorimeter with the calorimeter

about

(@)
(b)

(c)

(d)

PPU

half full of water

two-thirds full of water. 4 : .,

Proceed as follows:

Hallf fill 2 weighed calorimeter with water so that the temperature immediately after this
operation is about 65° C. Observe the temperature of the contents at intervals of two
minutes as it cools over a temperature range 60°C to 45° C, weigh the calorimeter with

water after the experiment.

Repeat the procedure with the calorimeter about two-thirds full of water.

Plot both cooling curves on the same frame of axes and obtain from them the ratio of the

time taken to cool over the same temperature interval when the temperature interval

involved is: _
(i) 60°C-50°C (iiy 60°C-45°C (iii) 55°C—45°C.

Calculate the total ratio of the total thermal capacities 1ln t_ll]c two experiments. (Take
specific heat capacity of calorimeter as: Cclu =400Jkg"K". Cal = 890Jkg 'K, Specific
heat capacity of water, CW = 4200 Jkg” K.
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3.

cesistance of the wire W per unit length and
l - .

. ‘ the len
You are required to determinie tii al. Proceed as follows; | e

the wire wound on a non-

conducting materi

@

(b)

(©)

@
©

®

(8)

S G

4, Y : €5

Determine the value of x

Calculate the slope S of the graph,

Fig.3

Connect the circuit as shown in ﬁgu}e 3 above. Eisa3 \Y battery and G is a centre-zero
galvanometer. Place a 2 Q resistor on the left hand gap of the mg‘&e“bridge and connect

" the wite provided'to ‘thie fightiiaiid'g‘ap' bf"the‘rii'e'trc‘bridga e

Determine the value of the 'r.es‘i.s'tanc'e Rof the wire W when AB = X =70 cm. Terminal B
can be.adjusted to allow different values of x of the wire W,

Repeat fhe experiment in (b) above for values of R when x = 50 cm, 40 cm, 30 cm,; 20 cm
and 10 cm. Tabulate your resuits for valuesof £, ¢, XandR. "

e R

Plot a graph ofR agamst x

Py
<

) to determine the value of ¢, where ¢ is the length of the
conducting materjal.. = ©

-intercept. What does it represent?

! t‘. >
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