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MEGA LECTURE

QL.

2 (a) (i) distance from a (fixed) point.........o e M1
in a specified direction .. . S - Y|
(Allow 1 mark for ‘dlstance |n a qwen dlrectlon }

(i} (displacement from start is zero if) car at its starting position..... B1 [31

by (M V=2 +2as
282=2xax 450 {use of component of 450 scores no marks).....C1
a=087ms? . (Y . & | 2]
(-1 for 1 siq. fq but once onlv |n the questlon}

fi)2 v = u + at or any appropriate equation

23 0.87t or appropriate substitution..........cccoceeeiieeiiiieeeeceeeee . G
LT O PSRN S o C1
= 1% x 800 x 282
=314 X105 e A [2]
fiyd d 1T | . C1
=800 x 9.8 x 450 sin5.. B (T el B |
S E0T X105 el A1 [31

fii} power =energytime .o AN e G
=(6.21 x 105},'32 ¢ SR © S -4
=193x10° W ..o st T eTII | [3]

(power = Fv with F = mq sin “qmras no marks}

fiii) some work also done anainst friction forces. ..o eeeeeieeeeee e . M1
location of frictional fatcesidentified .........ocoveeee e A 2]

(allow reasonable  aternatives)

Q2.

5 {a) (i) distance\>2nnr B1
(il woritdene = F x 2 nnr facceptf e.c.f) B1 [2]

{b) tota work done =2 x F x 2nnr B1

but torque T =2Fr B1
hence work done = T x 2rn Al 21

{c) power = work done/time (= 470 x 2x x 2400)/60)
=12x10°W Al [2]
Total [6]
Qs.
1
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MEGA LECTURE

3 {a) li)y AE, = mgAh
=(0.602 x 9.8 x 0.086
=051J
{do not allow g = 10, m = 0.600 or answer 0.50 J})

(i) v¥ = (2gh =) 2 x 9.8 x 0.086 or (2 x 0.51)/0.602
v =13(mg"

(b} 2xV=602x13 (allow 600)
V=390 ms"

(e) (i) E. =lamV?
= 1% x 0.002 x 390?
=152Jor 153 Jor 150 J

(i) Ex not the same/changes
or E, before impact>E, after/E, after
s0 must be inelastic collision
{allow 1 mark for ‘bullet embeds itself in block’ etc.)

Q4.

4 (a) (i) (change in) potential enerqy = mgh
=0.056x98x 16
=8.78J (alfow 8.8)

(i} (initial) kinetic energy = ¥em/?
= % x 0.056 x 18°

=9.07J (alfow 9.7)
total kinetic energy =8.78 + 9.07 =179 J

{b) kinetic energy = amv?
17.9=1%x0.056 x ¥ and v=25{3)ms"

(¢) horizontal velocity = 18 m s
{(d) (1) correct shape of diagram

(two sides of right-anqgled triangle with correct orientation)

{iiy angle =41° — 48° (allow triq. solution based on diagram)
(for anqle 38°—> 41°or 48°— 51°, alfow 1 mark)

Q5.
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MEGA LECTURE

3 (a) either enerqy (stored)work done represented by area under graph

or enerqy = average force x @xtension ... B1
energy = o % 180 X 4.0 % 107F C1
T X Al
(b} (i) either momentum before releaseis zero ... M1
so sum of momenta (of trolleys) after release iszero  ..................... A1
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)
I 1 MVES MV  cimmmiamasmas s s e s o B1
2 E=SG MVPRBNEVEY o o o s s e v e s B1
(iiiy 1 Bc=YmvZiand p=mvcombinedto Qive ......oooooeiiimiiiiieeeee M1
B =D2T2M oo R AD
2 msmaller, Exis larqer because pis the samefconstant ..... &% ... M1
SOtrolleY B o e e M e AD
Q6.
2 (a) work done is the force x the distance moved / displacerent in the direction of the
force
or
work is done when a force moves in the ¢irection of the force B1
{b) component of weight = 850 x 9.84 s 7.5° C1
=1090 N A1
{use of incorrect trigonometrii, function, 0/2)
{c) (i) = F=4600-1097=\3510) M1
deceleration = 3514 / 850 A1
w41 m5'2 AD
(i) v =y »2as
0 @5 2x—-41xs8 C1
025782
=76 m A1
(alfow full credit for calculation of time (6.05 s) & then s)
{iiil 1. kinetic energy = %2 m/? C1
= 0.5 x 850 x 252
=27x10°%J A1
2. work done = 4600 x 75.7
=35x10°%J A1
{iv) difference is the loss in potential energy (owtte) B1
Q7.
3
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Q8.

3 (a) )

Qo.

MEGA LECTURE

3 (a) evidence of use of area below the line
distance = 39 m (alfow £0.5m)
(if > 20.5m but < 1.0m, then alfow 1 mark)

(by ()1 Ex=%m?

AEc="%x92x (6°- 3%
=1240J

2 Er=mgh
AE=92x98x13
=1170J

{iiy E=Pt

E=75x8
= 600J

{e} (i) energy =(1240 + 600} - 1170

=670J

{ii) force =670/39 =17N

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

(ii)

(b} (i)

(ii)

{iii)
(iv)

WWW. yout ube. co

work done equals force x distance moved [ displacement in the direction of
the force

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

kinetic energy =% m?
= 0.5 x 600 (9.5)°
= 27075 (J) =27 kJ

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

work done =27 - 24 = 3.0 kJ

resistive force = 3000 / 8.2 (distance along slope = 4.1/ sin 30°)
=366 N
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2 (a) (i) Vv =1P+2as

=(8.47+2%x981x%x5 C1
=12.99 ms™" (allow 13 to 2 s.f. but not 12.9) A1
(i t=(v-w/a or s=ut+%af

=(12.99-8.4)/9.810r5=84t+ 1% x 9.81£ M1
t =0.468s AD
{b) reascnable shape M1
suitable scale Al

correctly plotted 1% and last points at (0,8.4) and (0.88 — 0.96,0)
with non-vertical line at 0.47 s Al

fc) (i) 1. kinetic energy at end is zero so AKE =% mV? or AKE =Y mi? — %emv?  C1
=% x 0.05 x (8.4)

=(-)1.8J 41
2. final maximum height = (4.2 / (2 x 9.8) = (0.9 (m))
change in PE = magh. — magh, C1
=0.05x 98 % (0.9-5) C1
=(-)2.0J A1
(iiy changeis-3.8(J) B1
energy lost to ground (on impact) / enerqy of deformetion of the ball /
thermal enerqy in ball B1
Q10.
3 (a) lossin potential energy due to decrewse in reight (as P.E. = magh) (B1)
gain in kinetic energy due to increase nspeed (as K.E. = 2 m) (B1)
special case ‘as PE decreases KE wyzoreases’ (1/2)
increase in thermal energy duethwuark done against air resistance (B1)
loss in P.E. equals qain in K:5.ardithermal enerqy (B1)
max. 3
{b) (i} kinetic energy =2 mV? (of |
21 x 0.150 x (257 Cc1
=46.875=47J A1
fiiy 1. patential enerqy (= mgh) = 0.150 x 9.81 x 21 C1
loss = KE — mgh = 46.875 —(30.9) C1
=15.97 = 16J A1
2. work done = 16J
work done = force x distance C1
F=16/21=0.76N A1
Q11.
5
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4 (a) force x distancemoved .......ccoiiiiiiiiii s Ml
Ao eI s Al [2]
(b) weight /force = mg .ovcviiiiiiiiiiicii e M1
AE; = M X AR ceverieeiiei et Al [2]
(no marks for quote of mgAh)
Q12.
8 (a) product of force and distance M1
moved in the direction of the force A1l [21
(b} (i} falls from rest B1
decreasing acceleration B1
reaches a constant speed B1 31
(i) straight line with negative gradient B1
y-axis intercept above maximum Eg B1
reasonable gradient (same magnitude as that for Ek initially) B1 [31
Q13.
1 (a) (i) product of force and distance moved M1
{by force) in the direction of the force Al [2]
(iiy work (done) per unit time (idea of ratio needed) B1 [1]
(b} either work/time or power = (force x distance)/time M1
to qive power = force x velocity Al 2]
fe} (i} kinetic eneray (= 1erm#) = % x 1800 x 272 Cc1
power = 692550 /8.1 =8.55 x 10° W Al [2]
{ii) either for equal increments of speed, increments of Ex are different M1
so longer time (to increase speed) at high speeds Al [2]

or air resistance increases with speed (M1)
s0 driving force (and acceleration) reduced (A1)
or P (= Fv) = mav (M1)
{P and m constant) so when v increases, a decreases (A1)

Q14.
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MEGA LECTURE

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

(i} qravitational: due to height/position of mass OR distance from mass
OR moving mass from one point to ancther
elastic: due to deformation/stretching/compressing

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

(iiy moment = force x perpendicular distance
=(0.051 x9.8 x 0.61 xsin18
=0.094 Nm

Q15.

4

B1

B1

Cc1
A1

C1
A1

{a) electrical potential enerqy (stored) when charge moved and gravitational patential

energy (stored) when mass moved
due to work done in electric field and work done in gravitational field

{b) work done = force x distance moved (in direction of force)
and force = mg
maq x hor mg x Ah

fe) (i) 0.1x mgh=%%m#A
0.1xmx981%x120=05x mx*
v=153ms"

(il P=05m?/t
mit =110 x 10%/[0.25 x 0.5.x (%5.37]
= 3740kqs™

Q16.

M

[21

121

121

B1
B1

M1
A1
B1
AQ
C1
A1

WWW.MEGr#LECTU E.COM

WWW. yout ube. co

121

121

2]

131

nmegal ect ur e

Page 7 of 10



what sapp: +92 323 509 4443, enmil: negal ecture@mail . con
o0

MEGA LECTURE

3 (a) (i} power = work done per unit time / enerqy transferred per unit time / rate of work

done B1 M
(i} Young modulus = stress / strain B1 [1]
(b} iy 1. E =T/(A x strain) (allow strain = &) C1
T =ExAxstrain=24x10"x 1.3 x 10™ x 0.001 M1
=3.12 x 10°N A0 [2]
2. T-W=ma C1
[3.12 x 10* — 1800 x 9.81] = 1800a C1
a=7.52ms™ Al ]3]
(i) 1. T7=1800x981=18x10*N Al 1]
2. potential eneray qain = mgh C1
=1800 x 9.81 x 15
=27 x10%) Al [2]
(liiy P =Fv C1
= 1800 x 9.81 x 0.55 C1
input power = 9712 x (100/30) = 32.4 x 10°W Al [3]
Q17.
3 (a) (work =) force x distance moved / displacement in the direction of the force
OR when a force moves in the direction of the force work is done B1 [1]
(b) kinetic eneray = 1% m/? c1
=404 (25°=125/13J Al [2]
{c) (i) area under graph is work done / work done = ¥ Fx C1
1.25=(14x)/2 c1
x=0.18(0.179Ym [allow x = 0.19 m using kinetic energy = 1.3 J| A1 [3]
(il smoothcurve fromv=25atx=0tov=0atQ M1
curve with increasing qradient Al [2]
Q18.
8
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4 (a) gravitational PE is energy of a mass due to its position in a gravitational field
elastic PE energy stored (in an object) due to (a force) changing its shape /
deformation / being compressed / stretched / strained

{b) (i) 1. kineticenergy =%m/
=% x 0.065 x 16°=8.3(2) J

2. vV =2gh ORPE =mgh
h=162/(2x9.81Y=13(.05) m

(i) speed at t = % total time =8 (ms™) or totalt=1.63 or t:=0.815s
KE is ¥ or hatt,=978(m)
and PEis ¥ of max ratio=3 or ratio=9.78/326=3

(iii) time is less because (averaqe) acceleration is greater OR average foree
is greater

B1
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