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This investigation considers the size of the hole needed in a salt shaker for the salt lo flow ata
suitable rate,

(a)  You have been provided with a beaker labelled P containing 100g of salt as shown in Fig. 1.1.

beaker

1]

X salt

Fig 1.1

(i)  Measure and record the depth x of salt in beaker P using the vemier caliper.

(ii)  Estimate the percentage uncertainty in your value of x.

percentage uncertainty = .............ccooerieeereecmeemneesuemreceeeaeaenenena )}
(b)  You have been provided with two cards. Each card has a hole of different size.

(i)  Measure and record the diameter d of the smaller hole.

02 e e U]
(i) Determine the area A of the smaller hole.
AT s sssasssisesesessserseassasestars 1]
© I Hwa Chong Institution 9749 / P4/ C2 Preliminary Examination 2017

CamScanner


https://v3.camscanner.com/user/download

(d)  The recommended daily intake of salt for an adult is 5 9.

(€) () Filthe boiling-tube. as shown in Fig 12, with sall from beaker P
| Uso your dala to calculate the time {hat a shaker with a hole the same size as thal In (c)(ll)
should bo inverted to apply 5 g of salt to food.

Loedng lutve
aaf
Fig. 1.2 HMe 1aKON & ......oveieniiiniinns — veevveeennn [1)
i)  Cover the ; "
™ 0pan ond of The boliNg-tutse with the Card That has Ehe amalies Aok ()  Mis suggested thal the rate of Now of salt R is proportional to the area A of the hole.

Use D card with the larger hole 1o Lake further measurements to Investigate this suggestion.

Use tape 10 attach the card 1o the taoiling tube
Srate and euglain whather of not you agree with this suggestion,

The hole should not tie Coverad ty tape Viten The Bolling Rubie & imverted B sHEI2 Mol

be poskilsia 10t BaN 10 leave the Lalling fule of%ed Tam MEouds ™e Noie Presont your moasurements and calculated resulls clearly

() Invert the bolling tutse over the empty beater @ Weasue e Tme taben Tor ALL e sail
10 Nlow throuph the hode 1Mo beaker Q

It may be necessary 10 shake the biniling tutie gordhy Borm ime 1o 1% 10 atuews tatizlant
Now.

Prmis Yanem =

(lv) Tap beaker Q pently on the tenth 10 ensute Bhal The suface of Te sall & e

Measure and record the Oept + of sall m beater Q

................................................ P PP R S TY PP R LT RPPRTY PRI

(v) Estimate the mass m of £a%1 0 bearer Q
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() A statement found on the inlernet says that:
"The salt shaker may be distinguished primaril )
: ly by the size of the holes, and then by the number i S h h in Fi
of holes. Salt is coarser than Pepper, and needs the larger hole, It is also heavi}:sr and flows @0 e iianiatieh i
much more freely than peppe

r, accordingly there are often fewer holes on th
help control the flow. However, there is no manufacturing standard." ¢ sallshakerto

2 In this experiment you will investigate the deflection of a loaded metre rule.

L ~70cm :
bench N i
wooden blocks
it;%gaiitrchanges that could be made to the salt investigation to study the flow of pepper from = e Yo
...................... . mEKre ru'e'A
....................................................................................................... boss
G-clamp, r'
............................................................................................................................ clamp
............................................................................................................................. metre rule B
.................................................................................................................... \m
............................................. [ s
............................................................................................................................. P77 7 7777777 777777777777 777777777777/ 7777777 777
......................................................................................................................... 2] Yo is the point on rule B level with the top of rule A.
Fig. 2.1
[Total: 15 marks)
(i) Record the reading yo.
.
Yo= ... [1]
(iii)  Place a 200 g mass on the end of rule A as shown in Fig. 22.
200g mass
rule A
Fig. 2.2
y Is the point on rule B level with the top of rule A.
(lv)  Record the reading y.
VB coicssissnane s R R SRS GRS e T
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(v)  Remove the 200 g mass from rule A

(vl)  Calculate the defiection (y - y»)

(y =yl

(Vi) Determine the percentage uncentanty in (y = y:)

percentage uncertainty in (y = y) =

m® () Repeat (a)(li)

ne

(i Place the 200 g mass a1 a position approsemately Ratway 2i0ng fue A

(c) (1) itissuggested that:

“if both masses are placed on rule A In different positions al the same time, the
defection will equal the sum of the deflections for each mass on its own.”

Take more readings to Investigale this suggestion. Present your results In a table. (2]

m

(i)  State whether or not the results of your experiment support the suggestion.
Justity your answer by referring (o your calculated percentage uncertainty in (a)(vll).

(H)  Repeat (a)(lv), (a)(v) and (a)(vi) with the 200 g mass plsced 31 3 ot ton 2sercs ~atey

ha!f way along rule A

i

................................................................................ [1]
(@) () State a significant source of error in this experiment.

oI oo o e s RS en R 04
................................................................................................................ 1

(i) zquw i:;ﬂe Vimprt_wemem that could be made to the experiment to address the source

error identified in (d)(i). You may suggest the use of other apparatus or a different

procedure.
................................................................................................................. 1]
o [Total: 8 marks])
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CANDIDATE

NAME ‘\ CT GROUP \lﬂs j (i)  Measure and record the distance / between K and L.

You may not need to uso all of the materlals provided,

3 Inthis experiment, you will determine the reslstivity of a metal in the form of a wire,

(@) () Measure and record the dlameter d of the short sample of wire thal Is attached to the ; ¢
card. You may remove the wire from the card.
:
Loy o M
(f)  Calculate the cross-sectional area A of the wire, In m?, using the formula
2d? voltmeter voltmeter
A reading V, reading V,
Flg. 3.2
(iv) Place the crocodile clip M at a distance / from L. The value of / should be the same as in
()(H).
(c) (I) Switch on the power supply.
(i)  Record the voltmeter readings Vs and V; as shown in Fig. 3.2.
Y m?

(b) () Use the wire attached to the metre rule, one of the voltmeters and one of the resistors to
set up the partial circult shown In Fig. 3.1.

Vi= ... \Y)
V2= e e v
- ul]
o
(iil)  Switch off the power supply.
metre rule
Alv\' .
\wlre
' Flg.34

There are two crocodile clips, one labelled K and the other lapelled L.
Place K and L so that the distance /'between them is approximately 30 cm.
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le distances KL and LM should both be 1.

in further sets of readings for I, Vy and V4. For each

Repeat steps (b)(li), (b)(iv) and (c) to obtal
0 cm, wh

set of readings, Ishould be greater than 2

(d)

Theory suggests that /, Vy and V; are relaled by the equation

(e)

=Pl+Q

NN

where P and Q are constants.

Plot a suitable graph to determine P and Q.

[Tum over
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14
()  Comment On any anomalous data or resylts that you may have obtained Explain

)
(9)

This pagq'ls blank.
The resistivity p of the material of the wire, in n m, can be

found using the relationship
p=PAR
where R= 100

Use your answers in (a)(ii) and (e) 10 calculate a value for P

(h) () Stateone significant source of error In this experiment.

() Suggest an improvement that could be made to the expeniment (o acdress one of the
sources of error identified in (h)(l). You may suggest the use of other apparatus or a
different procedure.

.................................... N |

[Total: 20 marks)
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4 C.oncrelo Is widely used for construction and Its manufacture conlribules 5%
dioxide (CO3) production. One way of reducing the amoun| of CO; produced
cement in the production of concrele.

to the world's carbon
could be to use less

A company is producing concrete with low cement conlent and wishes to see how the materlal
behaves under a compressive force. A compressive force applied to a concrete object will reduce
the length of the object in the direction of the force very slightly.

The reduction In length of the object is to be measured using a strain gauge.

When a wire has Its length changed, its resistance changes, A strain gauge consists of a length of
thin wire as shown in Fig. 4.1.

Tension increases resistance

—

lateral fol do not the resistance of wire
;19'3 m:lst ki Is measured between
STEmimAnDS these two points

Compression decreases resistance

Fig. 4.1

The gauge consists of a wire wound backwards and forwards and embedded in thin plastic. The
plastic is then bonded firmly to the specimen being investigated.

The relation between change in resistance AR and change in force AF is
AR =k (AF)"
where k and n are constants.

You are provided with some heavy masses, a low voltage power supply and other equipment
usually found in a Physics laboratory.

Design an experiment to determine the value of n for compressive forces applied to a small concrete
cylinder along its axis.

You should draw a labelled diagram to show the arrangement of your apparatus and you should
pay particular attention to

(a) the equipment you would use,

(b) the procedure to be followed,

(¢) how the compressive force and change in resistance are measured,

(d) the control of variables, )

(e) any precautions that would be taken to improve the accuracy and safety of the experiment.

© & Hwa Chong Institution 9749 / P4/ C2 Preliminary Examination 2017
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