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Q1.

(a) E = Yakx? c1
or
E=%Fx and F = kx
E=1x29x(8.0x1072)? A1
or
E=1%x232x8.0x102
E=93x102J

Q2.
‘ (b)(iii) ‘ elastic potential energy (stored in wire) | B1 ‘
Q3.
(c)(iii) | elastic limit is not reached M1
or
(new) stress is less than (stress at) elastic limit
or
(new) strain is less than (strain at) elastic limit
(so the wire behaves) elastically Al
Q4.

(b) E = VaFx c1
032=%x82xx A1
x=0.078m

Q5.

© = %Fx or E= %kx 2 or E = area under graph ¢

E = 1 x 6.0 x 0.080 or 1 x 75 x 0.082 A
2 2
=0.24J
Q6.
(c)i) | Epy=YaFx (o]

or
Ep =Y2ké and F=hkx
Epy="%x4.00x102x6.0 x 105 or Ep) =" x 6.7 x 108 x (6.0 x 1075)2 A1l
Ep) =0.012J

Q7.

(a) Ep) = Vokx® (o]
or
Epy=V2Fx and F = kx
0.048 =% x kx (2.1 x 107%)? Al
k=220Nm™!

(d) sketch: curved line from the origin M1

curved line has increasing gradient A1l
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Q8.
(0) E = %FAL or %Fx or %A‘((AL)2 or %kx2 or area under graph ¢t
=1 15020 or 1 x75x0.202 ct
2 2
=15J Al
Q9.
d)(ii c1
@@ | o1,
2
or
E:%Fx and F = kx
E=0.65x22 A1
=26J
or
E-Jrx (c1)
2
0.65:%x270xx andso x=4.8 x103m
k=F/x=270/4.8 x 103
=5.6x 104
@ fna E:%x540x9.6x10'3 (A1)
or
E= %x(zmx2)><(4.sx1tr3 x2)
or
E= 1 x5.6x10%x(9.6x10°)
2
=26J
Q10.
b)(iv) | E=1ekoe ci
or
E="Fx and F=kx
Xo = [(2 x 0.20) / 64]5 Al
=0.079m or 0.080 m
Q11.
(b) E = Yokx? ci
or
E=%:Fx and_F = kx
x=[(2 x 0.66) /420 A1
=0.056m
or
E = Vakx? (c1)
Vemv2 = Valoe? (A1)
x=(0.25 x 2.32/420)°5
=0.056m
(d) curved line from the origin with an increasing gradient B1
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Q12.

(c)iv) upthrust (on cylinder) increases (and weight constant) B1

tension/stress increases and (so) strain energy increases B1
Q13.

(b)(ii) | strain energy = area under graph/line or “:Fx or Y:kx? C1
=%x120x1.4x103 or % x8.6x10%x (1.4 x 103) C1
=0.084J A1

(b)(iii) | (some of the) deformation of the wire is plastic/permanent/not elastic B1

or

wire goes past the elastic limit/enters plastic region

energy (that cannot be recovered) is dissipated as thermal energy/becomes internal energy B1
Q14.
‘ (d) ‘ remove the force/F and wire returns to original length ’ B1 ‘
Q15.

(b)) |E =FL/Ax C1

=GL/A A1

(b)(iii) |1. shaded area below the graph line and between the two vertical dashed lines B1

2. remove the force/F/F> and the wire goes back to original length/zero extension B1

Q16.
(a)(ii) (E =) Yakx? or Y2Fx or area under graph c1
Y2 % 800 x (0.045)? or % x 36 x 0.045=0.81(J) A1

Q17.
(a)(i) E =%Fx or E="%kx? or E= areaunder graph c1
E =%x40x0.32=0.64J or E=%x125x(0.32=0.64J Al

Q1s.
(b) E ="%Fx or E="%kx? or E=area under graph Cc1
(A)E = (¥2x 3.2 x 0.040) — (2 x 1.2 x 0.015) = 0.055 J A1l

or

(A)E = (¥ x 80 x 0.0402) — (% x 80 x 0.0152) = 0.055 J
or

(A)E= Y5 x (1.2 + 3.2) x 0.025 = 0.055 J




