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1 In this experiment, you will investigate the motion of a loaded wooden rod.

(@) (i) Setup the apparatus as shown in Fig. 1.1.

stands

\_
rod of clam
- p
| ® boss
rod of clamp "
boss ™ long string loop
spring
wooden rod
short .—Zjin:
string L= \ (<) ]
loop
mass m mass m,

[ | [ |
bench

Fig 1.1

Support the wooden rod by passing it through the string loop attached to the spring
and also through the long string loop.

Mass m+ should be 200 g and mass m-» should be 100 g.

The bottom of mass m+ should be approximately 5 cm above the bench.

(ii) Adjust the apparatus until the wooden rod is balanced and horizontal. The spring
and long string loop should be vertical.
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(iii) Measure and record the distances x, y and z as shown in Fig. 1.1, where
x is the distance between the loop above m1 and the spring loop,
y is the distance between the spring loop and the long string loop,

z is the distance between the long string loop and the loop above m..

x,=5.9 cm y,=33.4cm z,=44.2cm
X, =6.0 cm y,=33.5¢cm z,=44.2 cm
(x)=6.0 cm {y)=33.5cm (z)=44.2cm
6.0 cm
X T e
33.5cm
Y T e
44.2 cm
Z T
(2]
(iv) Estimate the percentage uncertainty in your value of y.
04 100%=1.2%
33.5
0,
percentage uncertainty = ................... 12/° ....................... [1]
(b) Calculate C where
C=m(x+y )+ mz
C =(200)(6.0 + 33.5)* +(100)(44.2)°
=5.07x10° g cm?
5.07x10° g cm?
S e 11
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(iii)
(iv)
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4
Pull the left side of the wooden rod down by 2 cm.
Release the wooden rod and watch the movement.

The wooden rod will move up and down again, completing a cycle as shown in
Fig. 1.2.

n
n
n
[ 1}

one

1 complete
cycle
\J

Fig 1.2

The time taken for one complete cycle is T.

By timing several of these complete cycles, determine an accurate value for T.

No of oscillations = 15

t,=13.71s
t,=13.44 s T:%: 0.9053 s
(ty=13.58 s
T . 0.9053s @ 3]
Calculate T2.
T2 =(0.9053)" =0.8196 2
0.8196 s?
L [1]

Justify the number of significant figures that you have given for your value of T
and T2.

T? follows the significant figure of T, which follows the s.f. of the time taken
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(d) Keeping distance y constant, change m- to 50 g and repeat (a)(ii), (a)(iii), (b), (c)(i),
(c)(ii) and (c)(iii).

x,=1.3 cm y,=33.4cm z,=48.9 cm
X, =1.4cm y,=33.5¢cm z,=48.9 cm
(x)=1.4 cm (y)=33.5cm (z)=48.9 cm
XZ e, TA8M e
V= i 33.00M e,
_ 48.9 cm
Z T i

C = (200)(1.4 + 33.5)% + (50)(48.9)?
=3.63x10° g cm?

3.63x10° gcm?

C o=
No of oscillations = 15
t,=11.64s T:%: 0.7873 s

t,=11.98s

(t)=1181s T2=(0.7873)" =0.6198 s
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(e) Itis suggested that the relationship between T and C is

T2 = kC

where k is a constant.

(i)

(ii)
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Using your data, calculate two values of k.

K, =—0'81965 = 1.62x10° s g 'cm?
5.07 x10

0.6189

-2 %7 _ 171x10° s g cm™?
1T 3.63x10° * g

1.62x107° s? g cm™
firstvalue of K= ..o

secondvalue of k= ........00. 0 0 2 2 e,

Explain whether your results in (e)(i) support the suggested relationship.

% difference in k =%X100%3

Since percentage difference is larger than the percentage uncertainty of

[Total: 16 Marks]
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In this experiment, you will investigate forces in equilibrium.

(@) Assemble the apparatus as shown in Fig. 2.1.

The angle 6 should be approximately 160°. String AB should be parallel to the bench,
and the bottom of mass M should be above the bench. Mass M should have a total
mass of 100 g. Use the G-clamp to secure the stand on the right.

boss
string nail
A
stand T stand
| | , | |
bench
Fig 2.1
(b) (i) Measure and record the angle 6 between the string attached to mass M and the

string attached to the spring, as shown in Fig. 2.1.

6, =160°
6, =160°
(6)=160°

(i) Measure and record the length L of the coiled part of the spring, as shown in
Fig. 2.1.

L,=5.5cm
L,=5.5cm
(L)=5.5cm
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Change the distance between the stands.
Adjust the height of A until string AB is parallel to the bench.

Repeat (b) until you have six sets of values of 6 and L where 6 is at least 110°.
Include your values from (b) and (c).

Also include values of ; in your table.
sin(6 —90°)
/° L /cm L, /cm L/cm ;
0 1 2 sin(6—90°)
110 13.0 13.0 13.0 2.92
120 8.5 8.5 8.5 2.00
130 7.5 7.5 7.5 1.56
140 6.5 6.5 6.5 1.31
150 6.0 6.0 6.0 1.15
160 5.5 5.5 5.5 1.06
[7]
(i) The quantities 6 and L are related by the equation
.; = aL + b
sin(@ —90°)
where a and b are constants.
Determine the values of a and b.
By plotting a graph of ; against L, a straight line graph will be obtained
sin(@ —90°)
with gradient a and y-intercept b.
gradient = 2:44-1.40 _ 5 554
11.00-6.90
a = gradient
=0.254 cm’!
Using (11.00,2.44),
2.44 = (0.254)(11.00) + b »
b = 0.873 4= . 0254 Cm e
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sin(6-90°) 1

N

2.8

AN

2.6

AN

—~
E=
=
S
¢

N,

24

AN

2.2

AN

AN

K

AN

h N

1.8

AN

1.6

h N

N

1.4

AN

1.2

7>

Al
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n
»

13 L/ cm

[3]
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(ii) Comment on any anomalous data or results that you may have obtained.

There is an anomalous data at (8.50, 2.00).

[Total: 17 Marks]
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