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5.2 Gravitational potential energy and Kkinetic energy
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Marking Scheme
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Q1.
b)) | (A)ER = mg(a)h c1
=4.5%x102 x 9.81 x 8.0 x 102 sin 15° c1
=9.1x103J A1

(b)(ii) | Ewy = Yarm? c1

(9.3x102-91x103%) =% x4.5x102x \? c1
v =(2x8.4x102/4.5x102)°5 A1
=19ms™
Q2.

(b)(ii) | kinetic energy =2 mv® C1
=% x 1800 x 402 Al
=1.4x108J

Q3.
(b) weight/force = mg, and g identified as acceleration of free fall B1
AEp identified as work (done by lifting force/weight), and so = mg x Ah B1

Q4.
(d)(ii) | any line starting at distance = 0 and a positive non-zero value of kinetic energy B1
a straight line from distance = 0 to distance = x with positive gradient B1
a straight horizontal line at a non-zero value of kinetic energy starting at distance = x and ending at distance = x + 18 m that B1

is continuous with the previous line

Q5.

(c)ii) | E =YemV? C1
=Yy x4 ux (150 x 1052 Al
=%2x4x1.66x 107 x (150 x 10°%)2
=75x10"34J
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Q6.
©)() | (A)E) =mg(A)h or W(A)h c1
=0.30 x 0.090 A1

=0.027J

(c)ii) | E=Yamv? Cc1

E =0.044 - 0.027 (= 0.017) c1

V2= (2x0.017)/(0.30/9.81) (where v =speed at A) A1

v=11ms

or

E = amv? (c1)

0.044 = %2 x (0.30/9.81) x v (where v = speed at B) (C1)

(v2=2.88)

V2= 12 + 2as (where u = speed at A)

2.88 =u?+2x9.81x0.090

u=11ms" (A1)
Q7.

(e)() (A)E = mg(A)h or W(A)h c1
=24x18 A1
=43J

©G) | g 1, ct

= % % (2.4/9.81) x 3.42 ¢t
=1.4J (atX)
kineticenergy atY =4.3+1.4 A1
=57J
or
C1
Y2 = L + mg(A)h 1
2 2
V=342+2x981x18 (€1)
V2 =46.9 sov=6.85(ms")
KE = % x (2.419.81) x 6.85?
=5.7J (A1)
Q8.

(b) Ey = Vo2 C1
0.048 =1 x75x 107 x \# Al
v=36ms’

@)@ | (A)E=mglA)h C1

0.039=75x102x9.81 x (A)h Al
Ah=0.53m
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Qo9.
(c) (A)E = mg(A)h or (A)E = W(A)h c1
(Ah = (=) 77/32 c1
(A)h =(-)24 A1
final height =6.2-2.4
=3.8m
Q10.
(b)(ii) | (E =) Vemv? C1
(E=) %= 0.017 x 4.92=0.20 (J) Al
(c)(i) same elastic potential energy / same (initial) kinetic energy and (polystyrene ball has) smaller mass (so greater speed) B1
or
same (average) force and (polystyrene ball has) smaller mass, (so greater average acceleration so greater speed)
Q11.

(a) E =1emv C1
=1 x0.25 x 2.32 A1l
=0.66J

Q12.
(b) p=mv or 0.72=mv Cc1
E =1%mv? or 0.86 = Yomv? c1
(m=)0.722/(2 x 0.86) = 0.30 (kg) A1
or
v=2E/p
v=(0.86x2)/0.72=2.4 (to 2 s.f)
m=0.72/2.4 = 0.30 (kg)
(c) (A)E = mg(A)h c1
h=0.86/(0.30 x 9.81) A1
=0.29m
Q13.

(a) (A)E= mg(A)h or W(A)h c1
=330x(4.0-1.1) A1
=960J

(c)(i) E = Yomv? c1
540 =% % (330/9.81) x 2 A1
v=57ms’
Q14.
(b)(i) | kinetic energy = Yamv? c1
=% % 0.24 x 2.32 c1

=0.63J A1
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Q15.
(b)(i) | zero/0J A1
(©)(i) | (A)Ewr) = mg(A)h c1
h =48x104/ (1700 x 9.81) A1
=29m
Q16.

(c) Ew) = Vamv? c1
=1 x 4 x1.66 x 1027 x (1.6 x 107)2 c1
=8.5x103(J) A1
= 8.5 x 10-'3/1.60 x 10-'3(MeV)
= 5.3 MeV

Q17.
(c)i} | h=75-75sin53°=15cm A1
(c)ii) | (A)E =mg(A)h or (A)E = W(A)h c1
(AE =2.4x15% 102 Al
=0.36J

(c)iii) | E=1emv2 B1

0.36 = % x (2.4/9.81) x c1
v=17ms" A1l
Q18.

(B)i) [1. (A)E =mg(a)h c1
=042 x9.81x78 Al
=320J

2. E=Ym? c1
(A)E =% x0.42 x 232 A1
=110J

Q109.
(c) (A)E = mg(A)h or W(A)h c1
(A)E =0.86 x 2.2 AM

=19J

Q20.

(b)) | E=%m2 or %x0.062 x3.82 or % x 0.062 x 1.72 c1

loss of KE = % x 0.062 x (3.82 — 1.72) A1

=0.36J
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Q21.
©) | (A)E=mg(A)h c1
h=0.60/(0.020x9.81)=3.1m A1l
Q22.
(a)(i) E ="%Fx or E="%kx? or E = area under graph C1
E =% x40x032=0.64J or E=1%x125x(0.32)*=0.64J A1l
(a)ii) |E =mgh or E=Wh c1
=25x0.32
=0.80J A1
(b)i) | E=%mv? c1
0.16 =% x (2.5/9.81) x 2
v=11ms"’ A1
Q23.
(b) E=YFx or E="%kx2 or E=area under graph c1
(A)E=(¥2x3.2x0.040)-(2x 1.2 x 0.015) = 0.055 J A1
?AF)E = (% x 80 x 0.0402) — (% x 80 x 0.0152) = 0.055 J
?AF)E= Y x (1.2 + 3.2) x 0.025 = 0.055 J
() | (AE =mga)h c1
=0.122 x 9.81 x (0.120 - 0.095) A1
=0.0304J
or
(A)E =Wx (A)h (C1)
=12x0.025 (A1)
=0.030J
(d)i) | E =0.055-0.030 A1
=0.025J
@iy | E=vm? c1
v =[(2 x0.025)/0.122]°5 A1
=0.64ms
Q24.
(b) E=Yv%m/# c1
E=460x1.60x 107" (=7.36 x 1077 (J)) c1
v =[(2 % 460 x 1.60 x 1079)/(9.11 x 107*")]* A1
=1.3x10'ms™
Q25.
(b)) | (E =) vem? c1
ratio = (V4 x 2.0M x 6.0%)/ (% x 1.5M x 8.0%) A1

=0.75
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Q26.

(b)iv) | E="1amV* C1
ratio = (V5 x m x 4.6%)/ (V2 x m x 5.5%) C1
or
ratio = (Yax mx 5.57 = mx 9.81 x 0.459)/ (¥4 x m x 5.5%)
ratio=0.70 A1

Q27.
‘ (a)(ii) ‘ energy of a mass due to its position in a gravitational field ’ B1 |
Q2s.
(d) (A)E = mg(a)h c1
E = ¥:mv c1
ratio = (Y2 x m x 3.6%)/(m x 9.81 x 1.2) Cc1

or

ratio = [(V x m x 6.0%) — (m x 9.81 x 1.2)]/ (m x 9.81 x 1.2)
or

ratio = (¥ x m x 3.6%)/ (Va x m x 4.8%)

ratio = 0.56

A1




