Electrical current and potential difference

Electric current I=ndQv
Electric power P=IR
Electrical circuits
Terminal potential difference V=£g-1Ir (E.m.f. &; Internal resistance r)
Circuit e.m.f. g =Z%IR
Resistors in series R=R +Ry+Rs
. : 1 1 1 1
Resistors in parallel —=—t—+—
R R R, Ry

Heating matter
Change of state:
Heating and cooling;

energy transfer =J/Am  (Specific latent heat or specific enthalpy change /)
energy transfer = meAT (Specific heat capacity ¢; Temperature change AT)

Celsius temperature 8/°C=T/K-273
Kinetic theory of matter
T < Average kinetic energy of molecules
Kinetic theory p=1p(ch
Conservation of energy
Change of internal energy AU =AQ+AW (Energy transferred thermally AQ,
Work done on body AW)
. Useful t
Efficiency of energy transfer _ —Sefu output
Input
5L-1,

For a heat engine, maximum efficiency =

Experimental physics

Estimated uncertainty x 100%
Average value

Percentage uncertainty =

Mathematics
8in(90°—8) =cos @
Equation of a straight line y=mx+c

Surface area cylinder = 2nrh + 272

sphere = 47r?
Volume cylinder = mr?h

A3
sphere =3 mtr

For small angles: sinf = tanf ~0 (in radians)

cosO =1
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Question 1A

(a) (1) Set up the circuit as shown in the diagram below. Note at this stage the voltmeter
~ with which you have been provided is not used.

Before you connect your circuit to the power supply, have your circuit checked
by the Supervisor. You will be allowed a short time to correct any faults. If you
are unable to set up the circuit, the Supervisor will set it up for you. You will
only lose two marks for this.

6V

s

()

Lamp A Lamp B Cll;‘C(/u;\J 5@\"
X— ‘f&ﬁfw

ii) Connect the power supply and measure the current f in c1rcu1t
(ii) p pply e oy r\ae\'\‘er

1= 0005 S B ,Jae, Vween.. iimﬁ cuwl

LS mk we

(111) Observe lamps A and B. State and explain your observations.

(iv) Use the voltmeter to measure the potential difference V', across lamp A and then
the potential difference Vg across lamp B. If you do not know how to connect the
voltmeter into the circuit, ask the Supervisor for assjstance. You will only lose
one mark for this. é o O «OlV

Vo= 0:23Y

V= oo S B0 N o Vg>>Vp W &H\

Sovg Va +Vg £ {5"

No 1;\&(@}&0’”\ HML\' )

Disconnect the power supply.

Leave
blank

List of data, formulae and relationships

Data
¢=3.00x10°ms™!
Acceleration of free fall g=981ms™

£=981Nkg™"

e=1.60x10"°C

m, =9.11x103 kg

1eV=1.60x10""7
R=831JK! mol™

Speed of light in vacuum

(close to the Earth)
Gravitational field strength (close to the Earth)
Elementary (proton) charge
Electronic mass
Electronvolt

Molar gas constant

Rectilinear motion
For uniformly accelerated motion:
S v=utat
x=ut+1ar’

vt =u? + 2ax

Forces and moments

Moment of F about O =F x (Perpendicular distance from /' to O)

Sum of clockwise moments _ Sum of anticlockwise moments
about any point in a plane about that point
Dynamics
Force F=m & = A_p
Af At
Impulse FAt=Ap
Mechanical energy
Power P=Fy
Radioactive decay and the nuclear atom
Activity A=AN {Decay constant 1)
Half-life At 1= 0.69

SuparvSar gau Mp [l)
1 U ¥
O A

A
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(g) A student wishes to investigate how 7T sin & depends on the mass suspended from
the rule at the 90.0 cm mark. You are to plan this investigation. Your plan should
includf;;_- ! -

(1) an indication of the values in the equation which are constant,
' (ii) ‘a description of how the experiment would be performed,

(iii) a sketch of the graph to be plotted,

(iv) an indication of the expected results.

) A9, W w\r\gmm\m\r

NG
CWH\G'\ \\\"0 ﬁeb&ﬂl\ﬂla\t
H\ea\ﬂwAf:?ﬂ\,m\iPheM\e‘\ouzai\

Slepe = 9(%5) Tubeeg= W, ..

(Total 24 marks)

blank

~\
Leave

TOTAL FOR PAPER: 48 MARKS

END

AU 00

The normal operating voltage of both lamps is 6 V. Explain the relevance of your
values of ¥, and V3 to your observations in (iii). :

.......... VB‘:}:{{VI

l’oﬂ.omct\o[p@u}(

«?(VO\Page ............. ().

o Hhan sl operdragaled (1)
He'\('b' LMW’ ¥ clbé-a \*O’ﬁ ’aﬁl

(b) (i) Youhave been provided with an inclined runway, Determine the time ¢ taken for
" the sphere to travel a distance x of 0.800 m down the runway.

- bkl Lkl LR 138 k3 | T
P N
' (2)

(i) The final speed v of the sphere at the end of tile distance x is given by

v= 2t_x Calculate v. '
\c

(iii) Use the top pan balance to measure the mass s of the sphere. Hence find the
linear kinetic energy of the sphere after travelling 0.800 m down the runway.

Mg = A 7373 ........................................ Cotved

-
Leave
blank

£ foom 2 e uJbs (2)

()]
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Leave 1. [ Leave |
blank blank
(iv) In the space below draw a diagram of the inclined runway. Show carefully on (e) Measure the stretched length s of the coiled part of the spring. Using your value of /
your diagram the vertical height 7 through which the sphere moved when it from part (a) determine the extension e of the spring. g NCOJ\S EA {' H’lﬂ
travelled a distance of 0.800 m down the runway. : l v | \ ok - H\ _
T | $= il .. P, "Gasect mnjind o the ()

WAL car. o= AT =23 = 1S me. &m\m\&\'ﬁé\ . |(
Cf\o\‘ st a octh Wit see SRS, )
' d B S ) ' Using the calibration graph from part (b) determine the tension 7T in the ring )
Froan \Q Force mﬁ)

-\T/)\ | and 0 Fm _s)iw«\ (1) T= 4 k‘\\ ........................................... W\[gw&tﬁ‘ﬁﬁf )

&) 3

}\' S )\ﬂw A\ ’ (f) When the rule is ‘horizontal and in equilibrium, the follqwirig equation appl-ies:"
Co H‘&Ha O )
- : - Tsinf=g [i] M+ W where
. ) p i
Delterr;linz the height 4. State any techniques you used to j’ﬁ apaccurate p = distance from the centre of the.. nail to the centre of mass of the rule, which may
value for h. "\ [#] be assumed to be at the 50.0 cm mark, ‘ ‘

’\ - ID ¢ A Aeares \' M ot \MH‘&( g = distance from the centre of the nail to the position on the rule from which mass M
w%umi‘f@) is suspended,

W = weight of the metre rule.

\}@{\_\'\éa\ NL\‘Q C&\(’,Cke J lUiH'\ | Determine p and g and 'USC the information from parts (d) and (e) to calculate W

Wz Tsae - Mo (5) | Gmd

Hence find the gravitational potential energy lost by the sphere as it moved down

the runway. « - ll~£-{~ S (#Lﬁ’é - O-Ix“?'gl

| '.m.g).x...:-....&:2@.&!9'..1...‘1:6.’..'...e.cQ:!?% _____ Coreck @L\ﬁ .......... | x (%’W ....... Come cde

\ v, \ vy

4 9

AU 0 0O I U 0 RN -
| Turn over
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Leave | ( Leave )
blank blank
(c) The apparatus shown in the diagram below has already been set up for you. Move the L .
mass M =100 g so that it is suspended from the 90.0 cm mark on the rule. (v) Calculate the value of Kmetllc eflergy gamec.l by the sphere .
Gravitational potential energy lost
. -3 :
wooden dowel 305 xlo -3 : o
et S0 - 11> N Val .....................
.................................. 2 O bbe Y 5000 (R)
e 0. 502.0:30(1)
-Calcullate the percentage difference between your valje of this ratio and the
theoretical value which is 0.71.
| TAH = 04k =0 5| Gomeek ca)
L ddf = 0:6% 2011 1ook..|. Coreel calc
ST B2 4 S with.. 07
° deaon na
........................ S Al I/ S - -2 XL
. . ()
bench ............................................................................................................................ 4
Adjust the height of the boss holding the wooden dowel until the metre rule is : 3) Q1A
horizontal. Explain how you ensured that the metre rule was horizontal. You may
add to the above diagram if you wish, ‘ ' (Total 24 marks) [7('
..... checks metre e vehéal [ () X,
2
(d) Measure the height /; of the centre of the nail above the bench and the height 4, of the
centre of the dowel above the bench. Hence calculate the angle & between the metre
rule and the thread. i
Nz BHS AN ) L\egm‘ ..... jecordd
ez 2 (T4735) = Thima.... | ke the teaed
M wi\‘\\ AL
(j’ ............................ 7 LF,._‘BL".S- ......................................................................
Me ...... e LTI O O U B Seen ONCe . C’)
........................ =099 | Gomed cale of
& = lp.Lr 6 o 2 s f-uu\{\"(\l)
..................................................................................................... I~ RAS A BRI Aeh
(2) 2
: 5



Question 1B

(a) Many modern road bridges have a single pillar from which the bridge is suspended.
You are to investigate a model of this arrangement using the extension of a spring to
measure the force. ' RS

~ An identical spring to the one used in the experimental arrangement must first be

 calibrated. Measure the unstretched length / of the ciiled pa ggt ¢ vertical
- suspended spring. fec ¢
A

- VR UALT .
Add the 100 g mass hanger to the spring and determine the extension x of the spring.

Add further 100 g masses and determine the corresponding extensions. -
The force F 'extending the spring is given by:
_ -
where m = total mass suspended from the spring and g = gravitational field strength.

Use the table below for your results. The force 7 has been calculated for you. You
may use the additional column to assist in the recording of your results.

o fediRsimm

I = e B1:3-45:0 = A:Fem. . |. ,.',.é.m..\v.z.,mgge @)

mikg FIN n”f‘:;{‘} o é\. Jem x/mm
0.00 0.00 h5-0 O
0.10 0.98 L2~ U 26
0.20 1.96 3¢-7 43
0.30 2.94 35} 99
0.40 3.92 3. 6 13
0.50 4.91 280 170
@
(b) Using the grid on page 7 plot a graph of x against F.
@

5 f@ &L\T

Sw\e rwAmé; S)wwn Cl)
T 2mm fmm
L OMINGS best- flk' Yiae (2)

[Lr loaui\‘s R (’)j

\
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