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1 (a) (i) returnsto original shape/size/length etCc. .........cccooiiiiiiiiiiiiiiiii e, B1

when load / distorting forces / weight / strain is removed ...........cccccccciiiiiininnnnn. B1 [2]
(i) R = DL A e e e e e e e e e e B1 [1
2 E S WL/ AC e a e B1 [1]
o) T e o o = o RSP SR C1
= (34 x0.44) | (7.7x10% x9.2x108) oo, C1
= 21 X 10T PA e A1l [3]
[Total: 7]
2 (@) ability t0 dO WOTK . B1
as a result of a change of shape of an object/stretchedetc .................................... B1 [2]
(b) work = average force xdistance moved (in direction of the force) ..........ccccccceeeiis B1
either work = Y2 x Fx x
or work is area under F/x graph which is 72FX ... B1
4G P PEEPR B1
SO WOTK / €NEIGY = YoKXZ oottt A0 [3]
(c) (i) spring constant = 3—? ..................................................................................... M1
= L8N CM T e A0 [1]
(i) 1AEp = MGAR OF WAR oot C1
= 3.8x1.5x10?
= 0,057 J e Al [2]
2AEs = Yax 1.8 x 102 (0.036% = 0.0212)  .ooovoeeeeeeeeeeeeeeeee e M1
S 0,077 J e e A0 [1]
3 work done = 0.077 — 0.057
= 0.020 J e A1 [1]

(allow e.c.f. if AEs > AEp )

[Total: 10]
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3 (a)

(i) change of shape / size / length / dimension ...........cccociiiiiinnns C1
when (deforming) force is removed, returns to original shape / size A1

T T A (- PSPPSR B1
2= PRSP B1
Yok ...(allow e.c.f. from extension) .........ccccccccieiiiiiiiiiii e B1
V20 @NA 2K oo e e B1
g e ...(allow e.c.f. from extension in part 2) .......cccccccccuiiiiiiinannininns B1
% k ...(allow e.c.f. from extensSion) ..........c.ccccouiiiiiiiiiiiiiiiiiiiiiieeeeeen B1

(i) kis the reciprocal of the gradient of the graph
k = {32/(4%x10?) = }800Nm™

(ii) either energy = average force x extension or Vzkx?
or area under graph line
energy = % x 800 x (3.5 % 10%)? or % x28x 3.5x 107
energy = 0.49J

(b) (i) momentum before cutting thread = momentum after

0 = 2400 x V—-800 x v
v/iV=3.0

(ii) energy stored in spring = kinetic energy of trolleys
0.49 = 1/z><2.4><(%v)2+1/2><0.8xv2

v=09%ms"
(if only one trolley considered, or masses combined, allow max 1 mark)
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5

(@ (i) 1. stress = force / (cross-sectional) area B1
2. strain = extension / original length B1
3. Young modulus = stress / strain B1
(ratios must be clear in each answer)
(ii) either fluids cannot be deformed in one direction / cannot be stretched
or fluids can only have volume change
or no fixed shape B1
(b) either unless Apis verylarge or 2.2 x 10°is a large number M1
AVis very small or AV/Vis very small, (so ‘incompressible’) A1
(c) Ap = hpg
1.01 x 10° = h x 1.08 x 10° x 9.81 C1
h = 953m C1
Ahlh = 047/10 or 0.47/9.53
error = 4.7% or 49% or 5% A1
6 (a brittle
(b) Young modulus = stress / strain
= (9.5 x 10%)/0.013
=7.3x 10" Pa (allow 0.1 x 10"° Pa)
(c) stress = force / area
(minimum) area = (1.9 x 10°)/ (9.5 x 10°)
=2.0x10°m?
(max) area of cross-section= (3.2 —2.0) x 107°
=1.2x10° m?
(d) when bent, ‘top’ and ‘bottom’ edges have different extensions
with thick rod, difference is greater (than with a thin rod)
so breaks with less bending
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