2 A “reverse bungee jump” consists of a 12 metre length of elastic rope, that is stretched into a “V”
shape ABC on a frame, as shown in the diagram. The ends of the elastic rope are fixed to the

frame at the points 4 and C.
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A student, of mass 85 kg, is attached to the midpoint of the elastic rope at B. The modulus of

elasticity of the elastic rope is 1500 N.

(a) Show that the elastic potential energy of the elastic rope in the initial position shown in the

diagram is 12250 J.

(3 marks)

The middle of the rope is then released from B and the student moves vertically upwards.

(b) Find the speed of the student, when at a height of 12 metres above B. (3 marks)

The student reaches his maximum height before the rope becomes taut again.

(¢) Find the maximum height of the student above B during the motion. (2 marks)
2 (a) Extension = 2x13-12=14m M1 M1: Finding extension of whole
1 1500 MIAL | (3) string
EPE = ISR TR 14> =122507 MI: Use of EPE formula
2(b) 1 5 MIALI M1: Conservation of Energy
5><85v =12250-85%x9.8x12 Al: Correct equation
: Al @)
v =728 ms
2 (c) 12250 = 85x 984 M1 M1: PE interms of &
Al Q)

h=147 m




2 A ball is projected vertically upwards, from ground level, with an initial speed of 18 ms~!. The ball has
amass of 0.3kg. Assume that the force of gravity is the only force acting on the ball after it is projected.

(a)
(b)

(©)

Calculate the initial kinetic energy of the ball.

(2 marks)

By using conservation of energy, find the maximum height of the ball above ground level.

(2 marks)

Find the kinetic energy and the speed of the ball when it is at a height of 2 metres above ground

level.

(5 marks)

2(a)

(b)

()

1<|E:=%><0.3><182 =48.6]

48.6 = 0.3%9.8h
=286 _165m
204

48.6=0.3x9.8x2+KE
KE=48.6-5.88=42.7]

42.72 = %x0.3v2

V= ﬁ =16.9ms™
0.15

M1
Al

Ml

Al

M1
Al
Al

Al

Calculating KE
Correct KE

Forming equation and solving for A

Correct h

Calculating PE gained

Correct PE
Correct KE

Forming equation and solving for v
Correct v

Total




3 An elastic string has modulus of elasticity 12N and natural length 0.5 metres. A particle of mass 0.5kg
is attached to one end of the string. The other end of the string is attached to a fixed point P. The
particle is pulled down until it is 1.5 metres below P.

(a) Calculate the elastic potential energy of the string when the particle is 1.5 metres below P.
(2 marks)

(b) The particle is released.

(i) Show that the kinetic energy of the particle is 7.1J, when the string becomes slack.

(2 marks)
(i1) Find the kinetic energy of the particle when it is 0.5 metres above P. (2 marks)
(iii) Find the maximum height of the particle above P. (7 marks)
Q Solution Marks | Total Comments
2
3(a) EPE = 12x1 =121 MIl Calculating EPE
2x0.5 Al 2 Correct EPE
b)) | KE=12-0.5%9.8x1 M1 Using PE to obtain KE
=7.1] Al 2 Correct answer from correct working
(i) | KE=7.1-0.5x9.8x1 M1 Using PE to obtain KE
=2.2] Al 2 Correct answer
2
(iii) 0.5%9.8x+ 12x =22 Bl Correct EPE
2x0.5 Ml Three term energy equation
Al Correct equation

12x7 +49x-22=0

x= _4-91\/4-92 —4x12x(-2.2) ml Solving quadratic
2x12

= 02700r —0.679 Al Correct solutions

. ml Calculating actual height
Max height=0.54+0.270=0.770 m Al . Correct height

Total 13




7 An elastic string has natural length 2 metres and modulus of elasticity A newtons. One end of
the string is fixed at the point O, and a particle of mass 20kg is attached to the other end of the
string.

(a) When in equilibrium the particle is 2.7 metres below O. Show that A = 560. (3 marks)

(b) The particle is now held at O and released from rest. The maximum length of the string in
the subsequent motion is L.

(i) Show that L satisfies the equation

5L —27L+20=0 (5 marks)
(ii)) Find the maximum length of the string. (3 marks)
Question Solution Marks | Total Comments
Number
and Part
7 =
(a) 20%9.8 = 0.74 Ml Useof T m:g
2 Al Correct equation
2x20x9.8
A= =560 Al 3 Correct result from correct working
(b)(@) 560(L—2)* M1 Two term energy equation
20%x98L=—"— Al Correct terms
2x2 .
Al Correct signs
196L =140L" — 560L + 560 ml Expanding and simplifying
507 —270L+20=0 Al 5 Correct result from correct working
(i) 2744272 - 4x5%20
L=—o MI Solving a quadratic
2x5
=4.51 or 0.886 Al Correct solutions
L =451 Al 3 Selecting the appropriate solution
Total 11




