
Practical Skills practice for OCR A Paper 1

General

1. Which of the following is not a base (fundamental) unit? [1 mark]

(a) Newtons
(b) kilograms
(c) seconds
(d) Kelvin

2. Which of the following is equivalent to 23 ps? [1 mark]

(a) 0.23×10−10 s
(b) 2.3×10−14 s
(c) 0.023 fs
(d) 23×10−3 ms

3. Which pair of quantities do not have the same units? [1 mark]

(a) energy and work done
(b) stress and the Young modulus
(c) impulse and momentum
(d) pressure and strain

4. A student measures the weight of the same object using three different newtonmeters.
(a) Write down the readings of the newtonmeter. [2 marks]

2.0N
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1.0N

0.5N

1.30N

1.25N

1.20N

1.15N

1.10N

1.50N

1.25N

1.00N

0.75N

(i) (ii) (iii)

(b) State and explain which reading is the most accurate. [1 mark]

5. Which of the following is equivalent to 560 nm? [1 mark]
a) 56 pm
b) 560×109 m
c) 5.6×10−11 m
d) 0.56 µm



6. Which of the following is equivalent to 645 nm? [1 mark]

(a) 0.645 km
(b) 6.45×102 mm
(c) 64.5×104 pm
(d) 645×10−6 m

7. In which of the following do both quantities have the same unit? [1 mark]
a) force and pressure
b) moment and torque
c) power and efficiency
d) charge and capacitance

8. A stone is dropped from a height. Assuming air resistance is negligible, which of the following
does not give a straight line on a graph? [1 mark]

(a) s against t
(b) v against t
(c) s against t2

(d) v2 against s

9. A ream of paper is 500 sheets. A student measures the mass of a ream of paper. The mass reading
is shown below.

ZERO g

The tolerance of the balance in the 1 kg to 9 kg range is 0.5%.

(a) Write down the mass of a ream of paper. Include the absolute uncertainty. [1 mark]
(b) Calculate the mass of one sheet of paper. Include the absolute uncertainty. [1 mark]
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Materials

1. Express 1 Pa in base (fundamental) units. [3 marks]

2. Which pair of quantities do not have the same units? [1 mark]

(a) energy and power
(b) weight and friction
(c) moment and torque
(d) pressure and stress

3. Which of the following is a correct graph for the elastic potential energy Ep stored in a spring with
extension x? [1 mark]

a)
x

Ep

b)

x

Ep

c)

x2

Ep

d)

x2

Ep

4. In which of the following do both quantities have the same unit? [1 mark]

a) Gravitational potential energy and weight
b) Electrical energy and emf
c) Force and torque
d) Stress and pressure

5. Write down the reading shown on the vernier calipers and calculate
the percentage uncertainty of the measurement. [2 marks] AQA only

0.1 mm
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0 1 2
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6. A student carries out a practical to investigate the extension of a wire under an applied load.

(a) The student uses a micrometer to measure the diameter d
of a wire. The micrometer reading is shown. Write down
the reading on the micrometer. [1 mark] 0 35

30
25

(b) Before using the micrometer, the student checks that it does not have a zero error. How else
can the student increase the accuracy of his value for d? [1 mark]

(c) Use your answer to (a) to calculate the cross-sectional area A of the wire. Include the absolute
uncertainty. [2 marks]

7. A student carries out a practical to find the spring constant of a spring. The student positions the
ruler with the zero mark in line with the bottom of the spring, before she hangs any load from it.
She then measures the extension for a range of loads.

(a) State one way the student can reduce random error in her practical. [1 mark]

(b) State one way the student can avoid systematic error in her practical. [1 mark]

(c) The student’s graph of x
against m is shown. Show
that the gradient of the
line is equal to g

k and
hence find a value for k.
[3 marks]
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8. A student measures the diameter d of a glass fibre using a micrometer. The micrometer reading is
shown below.

0 40
35
30
25

(a) Write down the measurement of d, including the absolute uncertainty. [2 marks]
(b) How could the student achieve a more accurate value for d? [1 mark]
(c) The student clamps one end of the fibre as shown below and attaches a piece of tape as a

marker a distance L from the clamped end. She sticks another piece of tape on the bench
directly under the first to mark its original position. She then suspends a weight W the free end
and measures the distance x that the first marker moves from its original position. (Diagram
not to scale).

The student’s measurements are:
• L = (2.500±0.001)m
• W = (15.0±0.3)N
• x = (11±1)mm

(d) Use the student’s measurements to find a value for the Young modulus E of the glass. Include
the absolute uncertainty. [4 marks]
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Astro

1. The graph below shows the recessional speeds of some galaxies plotted against their distance from
Earth.
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(a) Use the graph to calculate a value for the Hubble constant in kms−1 Mpc−1. [1 mark]
(b) Use your value to calculate the recessional speed of a galaxy 500 Mpc away and comment on

how confident you can be in a value calculated in this way. [2 marks]
(c) Convert your value to s−1. [1 mark]

2. The table below shows the peak intensity wavelength λpeak and surface temperature T of some stars.

λpeak /nm T /K
483 5000
580 5000
724 4000

A student suggests that the peak intensity wavelength of a star is inversely proportional to its surface
temperature. Use the data in the table to test this suggestion. [3 marks]
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3. A student intends to use a diffraction grating to find the wavelength of a laser.

(a) The diffraction grating has 300 slits per millimetre. Find the slit spacing d. [1 mark]

(b) Describe how the student can find the wavelength of a laser.
Include:
• how the student can increase the accuracy of their data
• any safety precautions the student should follow

[7 marks]
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Solutions

General

1. (a) Newtons
The base (fundamental) units are: m, s, kg, A, K, mol, cd

2. (a) 0.23×10−10 s [1 mark]

23ps = 23×10−12 s = 0.23×10−10 s

3. (d) pressure and strain [1 mark]
Pressure is measured in Pascals and strain is a unitless quantity.

4. 2 marks for all three correct; 1 mark for at least one correct.
If not interpolating:

(i) (1.2±0.1)N
(ii) (1.20±0.01)N

(iii) (1.20±0.05)N

If interpolating:
(i) (1.20±0.05)N

(ii) (1.200±0.005)N
(iii) (1.20±0.03)N

5. (d) is the right answer [1 mark]

560nm = 560×10−9 m

= 0.56×10−6 m

= 0.56µm

6. (c) 64.5×104 pm [1 mark]

645nm = 645×10−9 m = 645000×10−12 m = 645000pm = 64.5×104 pm

7. (b) is the right answer; both quantities are measured in Nm. [1 mark]



8. (a) s against t [1 mark]

s = s s = ut +
1
2

at2 a =
v−u

t

u = 0 s =
1
2

gt2 ∴ s ∝ t2 g =
v
t

v = v gt = v ∴ v ∝ t

a = g v2 = u2 +2as

t = t v2 = 2gs ∴ v2
∝ s

9. Mass of one sheet = 2350
500 = 4.70g

Absolute uncertainty = ±10
500 =±0.02g

∴ m = (4.70±0.02)g [1 mark]

Materials
1. 1Pa = 1kgm−1 s−2

P =
F
A

=
ma
A

[1 mark]

units of P =
kg×ms−2

m2 [1 mark]

= kg×ms−2 ×m−2 = kgm−1 s−2 [1 mark]

2. (a) energy and power [1 mark]
Energy is measured in Joules and power is measured in Watts. 1W = 1Js−1

3. (c) is the right answer [1 mark]

Ep =
1
2

kx2

∴ Ep ∝ x2 as
1
2

and k are constants

4. The correct answer is (d), as both quantities are measured in Pa or Nm−2 [1 mark]

5. (3.7±0.1)mm [1 mark]

% unc. =
±0.1
3.7

×100 = ±2.7% [1 mark] Allow ecf from incorrect reading
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6. (a) Reading should be 0.78 mm or (0.78±0.01)mm. [1 mark]

This is 0.5 mm from the stem plus 28
100 = 0.28mm from the barrel.

(b) Take multiple measurements of d along the length of the wire and find an average. [1 mark]

(c) A = (4.8±0.1)×10−7 m2 or A = (0.48±0.01)mm2

d = (0.78±0.01)mm

A = πr2

= π

(
d
2

)2

=
πd2

4

=
π ×0.000782

4

= 4.8×10−7 m2

or 0.48mm2 [1 mark]

% unc. of d =
±0.01
0.78

×100 = ±1.3%

% unc. of A = ±(1.3+1.3) = ±2.6%

ab. unc. of A =
±2.6
100

×4.8×10−7

= 0.1×10−7 m2

or 0.01mm2 [1 mark]

7. (a) For a mark, any one from:
• Clamp the ruler
• Wait for spring to stop moving, before reading the extension
• ALLOW Make sure no one is resting on the table (to prevent the table wobbling)

(b) For a mark, any one from:
• Use a set square or plumbline to ensure the ruler is vertical
• View the end of the spring with eyes perpendicular to the ruler (to avoid parallax error)
• Make sure to always read off the position of the same point on the spring
• Don’t forget that the mass of the mass hanger itself
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(c) force on spring = weight of masses

kx = mg

x =
mg
k

=
g
k
×m [1 mark]

gradient =
(30.0−0.0)×10−3

(870−0)×10−3 =
30.0×10−3

870×10−3 = 0.0344 . . .mkg−1

g
k

= 0.0344 . . .

g = 0.0344 · · ·× k

g
0.0344 . . .

= k

9.81
0.0344 . . .

= k = 284Nkg−1

8. (a) (0.32±0.01)mm [1 mark for value, 1 mark for uncertainty]

(b) Student could take more measurements of d along/round the wire and average [1 mark]

(c)
A = πr2 = π

(
d
2

)2

= π ×
(

0.32×10−3

2

)2

= 8.0 . . . ×10−8 m2 [1 mark]

E =
FL
Ax

=
15.0×2.500

8.0 . . . ×10−8 ×11×10−3 = 42GPa [1 mark]

% unc. of d =
±0.01
0.32

×100 = ±3.1 . . .% [Any % unc. for 1 mark]

% unc. of W =
±0.3
15.0

×100 = ±2.00 . . .%

% unc. of L =
±0.001

2.5
×100 = ±0.04 . . .%

% unc. of x =
±1
11

×100 = ±9.0 . . .%

% unc. of E = ±(3.1 · · ·+3.1 · · ·+2.00 · · ·+0.04 · · ·+9.0 . . .) = ±17.4% [1 mark]

ab. unc. of E =
±17.4

100
×42 . . . ×109 = ±7GPa [1 mark]

∴ E = (42±7)GPa
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Astro
1. (a)

gradient =
4500−0

63.5−0.0
= 70.86 . . . = 70.9kms−1 Mpc−1 [1 mark]

(b) v = H0d = 70.86 · · ·×500 = 35433 . . . = 35400kms−1 Mpc−1 [1 mark]

Low confidence, because I have extrapolated far beyond the data. [1 mark]

(c) 1km = 1000m, so:

70.9kms−1 Mpc−1 = 70.9×1000 = 70900ms−1 Mpc−1 [1 mark]

1pc = 3.1×1016 m, so 1Mpc = 3.1×1022 m, so:

70900ms−1 Mpc−1 =
70900

3.1×1022 = 2.29×10−18 s−1 [1 mark]

2. If λpeak ∝
1
T , then λpeakT = constant, so:

First row: k1 = λpeakT = 483×6100 = 2946300

Second row: k1 = λpeakT = 580×5000 = 2900000

Third row: k1 = λpeakT = 724×4000 = 2896000 [1 mark for all three values]

All three values of k are the same to 2 s.f., so the data supports the student’s suggestion. [1 mark]

3. (a) d = 1×10−3

300 = 3.33×10−6 m or 3.33 µm [1 mark]

(b) Method:
EITHER (1 mark each):
• Shine the laser through the diffraction grating at a flat screen or wall
• Measure the distance D from the grating to the 0th order fringe/central maximum/bright

fringe and the distance x from the 0th order fringe to the 1st order fringe with a tape
measure

• λ = d sinθ , where tanθ = x
D

OR (1 mark each):
• Shine the laser through the diffraction grating at a screen or wall
• Measure the angle from the 0th order fringe to the 1st order fringe with a protractor
• λ = d sinθ

Accuracy: Any 2 from:
• Calculate θ using a triangle, instead of measuring it (- can be implied by method)
• Position the screen several metres/far from the grating

Safety: Any 2 from:
• Never point a laser at anyone
• Cover all reflective surfaces
• Put signs on the doors into the room warning people you are using a laser
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