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1

(@ (i) V*=u?+2as
=(8.4)2+2x9.81x5

=12.99 ms™ (allow 13 to 2 s.f. but not 12.9)

(i) t=(v—u)/a or s=ut+Ysal
= (12.99 —8.4)/9.81 or 5 = 8.4t + ¥ x 9.81£

t=0.468s

(b) reasonable shape
suitable scale

C1
A1

M1
AO

M1
A1

correctly plotted 1° and last points at (0,8.4) and (0.88 — 0.96,0)

with non-vertical line at 0.47 s

(c) (i) 1. kinetic energy at end is zero so AKE = % mv* or AKE

=% x 0.05 x (8.4)
=(-)1.8J

2. final maximum height = (4.2)? / (2 x 9.8) = (0.9 (m))

change in PE = mgh, — mgh
=0.05%x9.8%(0.9-5)
=(-)2.0J

(ii) changeis— 3.8 (J)
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B1

energy lost to ground (on impact) / energy of deformation of the ball /

thermal energy in ball
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(a) electric field strength is the force per unit positive charge (acting on a stationary
charge)

(b) (i)

(ii)

(iii)

(iv)

(v)

(@ (i)
(ii)

(b) (i)

(i)
(iii)

(c) (i)

(ii)

E=V/d
=1200/14 x 1073
=8.57 x 10*Vm™

W=QVorW=F x dand therefore W=E x Q x d
=3.2x 107" x 1200
=3.84 x 1078y

AU = mgh
=6.6 x10%" x9.8 x 14 x 103
=9.06 x 10728

AK=3.84x 107" -~ AU
=3.84 x 107"

K = Vsmv?

v=[(2x3.8x107%/6.6 x 10°%]"?
=3.4 % 105ms_1

horizontal velocity = 15 cos60° = 7.5ms™
vertical velocity = 15 sin60° = 13ms™

V2 = u? + 2as

s=(13)%/(2x9.81)=8.6(1) m

using g = 10 then max. 1
t=13/9.81=1326s0rt=9.95/75=1327s
velocity =6.15/1.33

=4.6ms™

60 x 107° [-4.6 — 7.5]
(-)0.73Ns

change in momentum

final velocity / kinetic energy is less after the collision or
relative speed of separation < relative speed of approach
hence inelastic
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(@ (i) power = work done per unit time / energy transferred per unit time / rate of work

done

(i) Young modulus = stress / strain

(b) (i) 1. E =T/ (A xstrain) (allow strain = g)
T =ExAxstrain=2.4x 10" x 1.3 x 10™ x 0.001
=3.12 x 10*N

2. T-W=ma
[3.12 x 10* — 1800 x 9.81] =1800a
a=7.52ms™>

(ii) 1. T=1800x9.81=18x10*N
2. potential energy gain = mgh
=1800 x 9.81 x 15
=27 x10°J
(iii) P =Fv
=1800 x 9.81 x 0.55
input power = 9712 x (100/30) = 32.4 x 10°W

(a either energy (stored)/work done represented by area under graph

or energy = average force x extension ...
energy = Yax 180 X 4.0 X 1072 ... it
= 36V 4. N ........ E———....0 AN A ...

(b) (i) either momentum before releaseiszero ...........ccooviiiiiiiiiiiiiiiiiiin,

so sum of momenta (of trolleys) after release is zero .....................
or force = rate of change of momentum (M1)

force on trolleys equal and opposite (A1)
or impulse = change in momentum (M1)

impulse on each equal and opposite (A1)

(li) 1 M1V1 =M2V2 ................................................................................
2 E=Ya MV Ya MaVo? e

(iii)  Ex="mv?and p=mvcombinedto give .............ccceeiiiiiiiiiiiiiiiiii
Ek=P2T2IM e,

2 msmaller, Eg is larger because p is the same/constant ........................
SO MMOIlEY B o
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6 (a evidence of use of area below the line
distance = 39 m (allow £0.5m)
(if > £0.5m but < 1.0m, then allow 1 mark)

(b) (i) 1 Ec="amv?
A Eqc="% %92 x (62 -3
=1240J

2 Er=mgh
AEp=92%x98x1.3
=1170J

(ii) E=Pt

E=75x%x8
=600J

(c) (i) energy = (1240 + 600) — 1170
=670J

(ii) force =670/39 = 17N

(d) frictional forces include air resistance
air resistance decreases with decrease of speed
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