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Impulse & Force-Time Graphs: tiered
multiple choice

AQA A-level Physics - 7407 | 7408 - Specification 3.4.1.6 - 7 questions - 7 marks

1 mark per correct letter Worked reasoning for every question

How students did = from AQA examiner reports, where available

Answer key
Ql Q2 Q3 Q4 Q5 Q6 Q7
D B D C D D D

Questions 1-2

n D Momentum from a force-time graph - AQA June 2017 - AS Paper 2 - Q19
Momentum gained = area under the graph = 4 x 4 (rectangle) + ¥z x (4 + 10) x 6 (trapezium) =
16 + 42 =58 kgms™ .
How students did: Most students got this right in June 2017; each wrong answer was chosen by about 15%.

What the area under F-t means - AQA June 2025 - AS Paper 2 - Q19
Area under a force-time graph = force x time = impulse, which equals the change in momentum
of the object.

How students did: This was one of the more successful questions on the June 2025 paper.

Questions 3-5

n D Air through a jet engine - AQA June 2024 - A-level Paper 1- Q24
F = (mass per second) x Av, so the mass per second = 42 000 / 540 = 77.8 kg s 1. Inone
minute: 77.8 x 60 ~ 4.7 x 10° kg.

I Watch out: 78 kg (C) is the mass in one second, not one minute.

n C Golf ball: from F-t graph to kinetic energy - AQA November 2021 - A-level Paper 1- Q25
The area is roughly a triangle: 2 x 16 x 10735 x 0.60 x 103N~ 4.8 N's.Sov =~ 4.8/0.046 ~ 100
m s~ and E = % x 0.046 x 100% ~ 250 J (or E = p?/ 2m).

I Watch out: Watch the units on the axes: kN and ms.
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B D Ball bouncing off the ground - AQA June 2022 - A-level Paper 1- Q26
Speed before impact = v(2 x 9.81x 1.8) = 5.94 m s~ downwards. Speed after = v(2 x 9.81 x 1.1)
= 4.65 m s~ upwards. The direction reverses, so Ap = 0.058 x (5.94 + 4.65) = 0.614 N s.
I Watch out: 0.075 N s (B) subtracts the speeds and ignores the change of direction.

How students did: This was the hardest question on the June 2022 paper; a wrong answer was more popular
than the correct one.

Questions 6-7

n D Car crumple zone - AQA June 2076 - AS Paper 2 - Q27
The car stops in 0.30 m: a = v2/ 2s =102/ (2 x 0.30) =167 m s™2, so F = 500 x 167 = 83 000 N.
(Or: kinetic energy %2 x 500 x 102 = 25 000 J, and F = 25 000 / 0.30 m.)
I Watch out: Check the power of ten in your final step: each option differs by a factor of 10.

How students did: Only 29% of students got this right in June 2016; more chose C than the correct answer.

D Momentum-time graph from a force pulse - AQA June 2018 - AS Paper 2 - Q26
Force = rate of change of momentum, so the force is the gradient of the momentum-time graph.
The force starts at zero, rises to a peak and falls back to zero, so the momentum graph starts
flat, is steepest at the peak force, then levels off at a constant value: graph D.

Watch out: A copies the shape of the force graph. When the force stops, the ball keeps its momentum; it
does not fall back to zero.

How students did: Only 18.8% of students got this right in June 2018.

End of mark scheme
Answers from AQA's published keys; explanations written for this pack. AQA material is © AQA.
More free packs and 1-to-1 physics tuition: www.getbetteratphysics.co.uk
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GET BETTER AT PHYSICS - WHAT NEXT?

Got some of these wrong?

Good. The questions you got wrong show you exactly what to work on next. The
quickest way to fix them is to work through them with someone who marks these
papers.

Book a free 15-minute call

Tell me which questions caught you out. We'll talk about what's going wrong and
whether 1-to-1 or small-group tuition would help. There's no obligation.

Book your free call

Scan to book
calendly.com/getbetteratphysics/freechat

~ - ”~ ™
Current AQA examiner Matched to your exam board Pay per session
| know what the mark schemes Sessions follow your specification No block booking. 1-to-1 or small
reward and where marks are lost. and the topics you find hardest. groups of up to 4.
More free packs Masterclasses are coming
Tiered past-paper questions with full mark schemes, Want to hear first? Email
sorted by topic. helpme@getbetteratphysics.co.uk and I'll let you know
getbetteratphysics.co.uk/free-revision-packs when dates are announced.

Parents: | use these packs in my own tutoring sessions. Tuition options and prices:
getbetteratphysics.co.uk/tuitionpricing
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