Worked Solutions for ENGAA Papers by Topic

Section 2

Topic: Energy

Section 2 Topic Number of S2 Questions 2016 - 2020
Algebra 2
Electricity 18
Energy 3
Forces
Geometry
Kinematics 13
Materials 4
Mechanics 21

Waves 14
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ENGAA S2 2020 - Question 7

7 A spaceship with mass 8.0 = 10°kg travels at constant velocity and has 1.0 = 10" J of kinetic
energy.

An external impulse of 8.0 = 10" kgms™, lasting for 2.0s, is applied to the spaceship acting in
the opposite direction to the motion of the spaceship.

What is the average rate of loss of kinetic energy of the spaceship during the application of the

impulse?

A 95=10"W
B 18=10"W
c 22=x10"W
D 32=x=10"W
E 36=10"W
F 72=10"W

ENGAA S2 2020 - Question 7 - Worked Solution
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Answer is B


http://www.oxbridgemind.co.uk

ENGAA S2 2020 - Question 13

13 An elastic cord with spring constant & is fixed to two points P and Q on the diameter of a ring so
that the cord is taut but unstretched. The radius of the ring is r.

The midpoint of the cord is then pulled and fixed to a point on the ring halfway between P
and Q.

cord?

What is the energy stored in the el
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ENGAA S2 2020 - Question 13 - Worked Solution

rv = \/rz + rz
= \2r

E = Lkax’ = Lr(2. 2r — 2r)

E=2(3 - 2;/§)kx2

Answer is F
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ENGAA S2 2017 - Question 3

3 Fig. 3(a) shows the results of an experiment in which a 0.5m length of elastic cord has been
extended by a force with a comesponding extension. The cord fails at point Q by fracture.

404 Q-
=
—
£ %

i i

P
10 Ba
==
u_E 1 :ri B
000 001 002 003 004 005

extension /m

a) The elastic behaviour of adm:
equation F=kx, where x is
material studied.

ﬂ ribed by Hoo leaw which is given by the
kisan El tant which depends on the

Which of the following stat aviour of the cord? [2 marks]

A no Hooke's law behaviour and fracture at
B Hooke's law behaviour up to P and fract a strain of 0.05
C Hooke's law behaviour up to @ and fr. e at a strain of 0.05
D Hooke's law behaviour up to P %&ctur& at a strain of 0.1

E Hooke's law behaviour up to Q and fracture at a strain of 0.1

ENGAA S2 2017 - Question 3 - Worked Solution

a.
Fox, so curd follows Hooke’s law white graph is linear
This is clearly the case up to point P
The strain at fracture is.
. X
strain = Tongth
0.05m
T 05m
=0.1

Answer is D
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b) What is the work done U/ in stretching this 0.5m length of elastic cord by 0.05m (to 2 significant
figures)? [3 marks]
A 015J
B 030J
C 060J
D 20J
E 60J

Work done = area under graph

> —_

¢) An unstretched 0.25m length ©

cord is used in a catapult to propel a mass m, as
illustrated in Fig. 3(b).

3(b)

What is the maximum speed Vi, at % e mass can be propelled (where U is the work done
calculated in part b))?

[3 marks]

A mU
B Y

m
c [20

m
D v2mU
E L
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e So the elastic potential energy the cord stores before snapping will

also half

So max e.p, e stored is U/2
When catapulted, e.p e is transferred to kinetic energy

Answer is B

d) Two parallel 0.25m lengths of the elastic cord are used in the catapult as shown in Fig. 3(c).

B - Vinax
C Viax
D V7 Viax

E 2Viax

e Each cord stores %, so total EPE stored is U

e Now max speed is

Answer is D
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