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A student is investigating the strelching of a spring.
The apparatus is shown in Fig. 1.1.

clamp

Eig. 1.1

(a) On Fig. 1.1, measure the unstretched length 1, of the spring. Record [, in the first row of
Table 1.1. (11

(b} The student hangs a load L of 1.0N on the spring and measures the new length [ of the spring.
She repeats the measurements using loads of 2.0N, 3.0N, 4.0N and 5.0N. The readings are
shown in Table 1.1. ’

(i) For each set of readings, calculate the extension e of the spring using the equation
e = (I- I,). Record the values of & in the table.

Table 1.1
LIN /mm e/mm
0.0 £¢ 0
1.0 59 Y
2.0 64 q
3.0 69 14
4.0 74 19
5.0 78 22

1]
(ii) Explain briefly one precaution that you would take in order to obtain reliable readings.
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MIDDLE Low

Mark scheme
I, = 55 (mm) c.a.o.

4,9, 14,19, 23 ecf (a)

Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler

Graph:

Axes correctly labelled with quantity and unit
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line, neat plots

e =17 (mm) ecf (a)

method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)

Your
Mark Q1
(a)
1(a)
(b)(i)
1(b)(i)
(b)(ii)
1(b)(ii)
(c)
1(c)
(d) (i)
1(d)(i) (d)(ii)
1(d)(ii)
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(c) Plota graph of e/mm (y-axis) against L/N (x-axis).

" < 5 ! !
i |
A *
16— o
725 e v il i el | L VR S AR
o i IN and L'| N S [4]
L[N

(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

(i) Calculate the extension e of the spring.
e-L- lo
g-T2-s5=11 €= oo d U e ]

(i) Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information.

[Total: 10]

Select
page

MIDDLE Low

Your
Mark Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
1(a)
(b)) 4,9, 14,19, 23 ecf (a)
1(b)(i)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
1(b)(ii)
(c) Graph:
Axes correctly labelled with quantity and unit
Suitable scales
All plots correct to %2 small square
1(c) Good line judgement, thin, continuous line, neat plots
(d)(i) e = 17 (mm) ecf (a)
1(d)(i) (d)(ii) | method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)
1(d)(ii)
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1

A student is investigating the stretching of a spring.
The apparatus is shown in Fig. 1.1.
clamp

spring

Fig. 1.1

(a) On Fig. 1.1, measure the unstretched length 1, of the spring. Flacord Iy :n the. first - row of
Table 1.1. 0]

' (b) The student hangs aload L of 1.0N on the spring and measures the new Iangth Lof the spring.

She repeats the migasurement$ using loads of 2.0N, 3.0N, 4:0N and-5.0N. The readings are

-

shown in Table 1.1. ré Ly
(i) For each set of readings, calculate the extension e of tha sprfng using the equation
e=(I-1ly).F Flseord the values-of ein the table.

Table 1.1
‘ LIN i/mm - e/mm .

_ O.ﬁ 55 0

1.0 59 oy

2.0 64 -9

3.0 69 Vo

4.0 74 14

5.0 78 22
(1]

(if) Explain briefly one precaution that you would take in order to obtain reliable reacﬁngs.l
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1(a)

1(b)(i)

1(b)(ii)

1(c)

d)(i)

1(d)(ii)
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MIDDLE Low

Mark scheme
I, = 55 (mm) c.a.o.

4,9, 14,19, 23 ecf (a)

(b)(ii)

Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler

Graph:

Axes correctly labelled with quantity and unit
Suitable scales

All plots correct to %2 small square

Good line judgement, thin, continuous line, neat plots

e =17 (mm) ecf (a)

(a)(ii)

method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)
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(e) Plota graph of e/mm (y-axis) against L/N (x-axis). )
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(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

. Sigpidit e BN o v 2 i

(i) Calculate the extension e of the spring.

(1]

(ii) Use the graph to determine the weight W of the load X. Show clearly on the graph how
you obtained the necessary information.
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- G [Total: 10]
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Your
Mark Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
1(a)
(b)) 4,9, 14,19, 23 ecf (a)
1(b)(i)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
1(b)(ii)
(c) Graph:
Axes correctly labelled with quantity and unit
Suitable scales
All plots correct to %2 small square
1(c) Good line judgement, thin, continuous line, neat plots
(d)(i) e = 17 (mm) ecf (a)
1(d)(i) (d)(ii) | method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)
1(d)(ii)
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4 sp‘i,'g‘;t } MIDDLE Low
1 A student is investigating the stretching of a spring.
The apparatus is shown in Fig. 1.1.
clamp Your
Mark Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
1(a)
spring —
(b)) 4,9, 14,19, 23 ecf (a)
1(b)(i)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
Fig. 1.1 1(b)(ii)
(a) On Fig. 1.1, measure the unstretched length [, cﬂ the sprmg Record !D in the first row of () Graph:
Table 1.1. (1] : . . .
Axes correctly labelled with quantity and unit
(b) The studenthangs a load L of 1.0N on the spring and measures the new length [ of the-spring. Suitable scales
She repsats the measuremients using loads of 2.0N, 3.0N, 4.0N and 5.0N. The' readmgs are All plots correct to %2 small square
shown in Table 1.1. o . . .
1(c) Good line judgement, thin, continuous line, neat plots
(i) For each. set of readings, calculate the extension e of the gpring using the equation ; —
e= (I~ 1,). Record the values of in the table. (i e =17 (mm) ecf (a)
Table 1.1
L/N I/mm e/mm
0.0 55 0 1(d)(i) (d)(ii) | method clearly shown on graph
W value 3.5-3.75 Unit N needed No ecf from (i)
1.0 . 59 4
2.0 64 5
3.0 69 5
4.0 . T4 S 1(d)(ii)
5.0 78 i
(1]
(ii) Explain briefly one precaution that you would take in order to obtain reliable réadings.
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(c) Plota graph of e/mm (y-axis) against L/N (x-axis).
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(d) The student removes the load from the spring and hangs an unknown load X on the spring.
She measures the length [ of the spring.

(i) Calculate the extension e of the spring.

(i) Use the graph to determine the weight W of the load X. Show clearly on the graph how

you obtained the necessary information.

W= ...

[Total: 10]
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1(a)

1(b)(i)

1(b)(ii)

1(c)

d)(i)

1(d)(ii)

)

m wooie. [N

Q1 Mark scheme
(@) 1, =55 (mm) c.a.o.
(b)) 4,9, 14,19, 23 ecf (a)
(b)(ii) Viewing scale at right angles or use of straight edge/set
square/pointer between bottom of spring and scale/ruler
(c) Graph:
Axes correctly labelled with quantity and unit
Suitable scales
All plots correct to %2 small square
Good line judgement, thin, continuous line, neat plots
(d)(i) e = 17 (mm) ecf (a)
(d)(ii) method clearly shown on graph

W value 3.5-3.75 Unit N needed No ecf from (i)
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