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(a) electrical potential energy (stored) when charge moved and gravitational potential

energy (stored) when mass moved B1
due to work done in electric field and work done in gravitational field B1
(b) work done = force x distance moved (in direction of force)
and force = mg M1
mg x hormg % Ah A1
(¢) () 0.1 x mgh="%mV¥ B1
0.1xmx9.81x120=0.5xm x V* B1
v=153ms" A0
(ii) P=05mV/t C1
m/t =110 x 10%/[0.25 x 0.5 x (15.3)?] C
= 3740kgs™ A1
(@ (i) force is rate of change of momentum B1
(ii) work done is the product of the force and the distance moved in the direction
of the force B1
(b) () W=Fs or W=mas or W=m(V*-u?)/2 or W=force x distance s A1
(i) as=(V*-u?) /2 any subject M1
W= mas hence W=m(\*—-u)/2 M1
RHS represents terms of energy or with u=0 KE = %mv? A1
(c) (i) work done =% x 1500 x [(30)? — (15)°] (=506250) C1
distance = WD / F = 506250 / 3800 = 133 m A1
orF=ma a=2533(ms?) C1
V=u"+2as s=133m A1
(ii) the change in kinetic energy is greater or the work done by the force has to
be greater, hence distance is greater (for same force) A1

allow: same acceleration, same time, so greater average speed and greater

distance
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3 (a work done is the force x the distance moved / displacement in the direction of the

force

or

work is done when a force moves in the direction of the force B1 [1]
(b) component of weight = 850 x 9.81 x sin 7.5° C1

=1090 N Al [2]
(use of incorrect trigonometric function, 0/2)

(c) > F=4600 - 1090 = (3510) M1
deceleration = 3510/ 850 A1
=4.1ms™> A0 [2]
(i) vV =u*+2as
0 =25°+2x—-41xs C1
s =625/8.2
=76m Al [2]
(allow full credit for calculation of time (6.05 s) & then s)
(iii) 1. kinetic energy = ¥ mv* C1
= 0.5 x 850 x 25
=2.7x10°J Al [2]
2. work done =4600 x 75.7
=3.5x10°J A1 [1]
(iv) difference is the loss in potential energy (owtte) B [1]
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(@ (i) work done equals force x distance moved / displacement in the direction of
the force

(ii) power is the rate of doing work / work done per unit time

(b) (i) kineticenergy =%mV?
= 0.5 x 600 (9.5)?
= 27075 (J) = 27 kJ

(ii) potential energy = mgh
=600 x 9.81 x 4.1
=24132 (J)
=24 kJ

(iii) work done =27 —24 =3.0 kJ

(iv) resistive force = 3000 / 8.2 (distance along slope = 4.1 / sin 30°)
=366 N

(@ (i) potential energy: stored energy available to do work

(ii) gravitational: due to height/position of mass OR distance from mass
OR moving mass from one point to another
elastic: due to deformation/stretching/compressing

(b) height raised = (61 — {61 cos18} =) 3.0 cm
energy = (mgh = 0.051 x 9.8 x 0.030 =) 1.5 x 102 J

(ii) moment = force x perpendicular distance
=0.051 x 9.8 x 0.61 x sin18
=0.094Nm
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