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QL.
(c) Ex =7 xmx 2 c1
(=¥ x 4.2 x 6.0
(=76J)
force = work done / distance C1
force = 76/0.050 A1
=1500N
(c) or
a =(-)u2l2s (€1
= (-)6.02/(2 x 0.050)
(=(-)360 m s2)
F =ma (€1)
F =4.2x360 (A1)
=1500N
or
a =(-)u?l2s (C1)
= (-)6.02/(2 x 0.050)
(=(-)360 ms2)
t =-ula (c1)
=-6.0/-360 (= 0.017 s)
F =Ap/t
F =(0-4.2x6)/0.017 (A1)
=1500N
Q2.
(b) (Z)F =68 x9.81- 1800 c1
(=-1133N)
a = (£)F/m=-1133/68 A1
=(-)17ms>2
upwards B1
(c)(ii) | (A)p =mAv or (A)p=m(v-u) c1
=68 x (5.7 — 39) A1
=(-)2300Ns
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Q3.
(a) product of mass and velocity B1

(b)(i) | maximum speed =7.2 x 104/ 1800 A1

=40ms!

(b)(iii) | a=gradient of line/mass or a=(v—-u)/t or a=Av/t Cc1
a=e.g. (3.6 x 10% /(4.0 x 1800) =5.0ms=2 Al
or
a=e.g.20(-0)/4=50ms>?
or
F=e.0.36x10*/4.0=9.0x10% and a=9.0x 103/1800 =5.0ms2

(c) [sjtelpped shape, showing one constant value up to 8.0 s then stepping to a different constant value from 8.0 s with no time B1
elay

horizontal straight line from (0, 5.0) to (8.0, 5.0) B1
horizontal straight line from (8.0, —10.0) to (12.0, —10.0) B1

Q4.
(a) product of mass and velocity B1
(b) F = mAv/At c1

=16 x0.60/1.1

=8.7N Al

Q5.
(a) (resultant) force (on an object) is proportional to / equal to the rate of change of momentum B1
(b)(i) resultant force =e.g.6.0/4.0 A1

=15N
(b)(ii) | force X=1.5+2.0 A1
=3.5N

(c) from t = 0 to t = 4.0 s: horizontal line at any non-zero value of X B1
fromt=0to t=4.0s: horizontal line at X=3.5N B1
fromt=4.0s tot=6.0s: horizontal line at X =2.0N B1

Q6.
(a)(i) rate of change of momentum B1
(a)(ii) change in momentum = (1.4 — 0.80) x 3.0 c1
=1.8kgms™ A1
(b)(i) resultant force (on block) is zero B1
(so) velocity is constant B1
(c) 0to 3.0s: upward sloping straight line from the origin. B1
3.0 to 6.0 s: horizontal line at non-zero value of momentum with no ‘step change’ in momentum at 3.0 s B1
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Q7.

(a)(ii) |m=WIlgor a=F/m C1
a=(4.00 x 10%)/[(3.39 x 10%)/9.81)] Cc1
a=012ms>2 Al

Q8.
(b)(i) | acceleration = 9.8 ms2 Al
(c) F =ma C1

=40x1.9
(=7.6N)
resistive force = (4.0 x 9.81) — (4.0 x 1.9) Al
=32N

Qo.

(a)(iii) | magnitudes: equal B1
directions: opposite B1

Q10.

(b)(ii) change in momentum = 7.5 (-4.0 — 2.4) c1

=(-)48Ns A1

(b)(iiiy | W=Ap/(A)t or Amv/(A)t c1

=48/4.0 A1
=12N
or
W=ma or mg or m(v—u)/t (C1)
=75%x186 or 7.5x (4 +2.4)/40 (A1)
=12N
Q11.
‘ (e)(i) ‘ (magnitudes of accelerations are) equal / same ‘ B1 ‘
Q12.
(b) m =0.053/9.81 Cc1
(=5.4x10"kg)
F =0.071-0.053 Cc1
(=0.018 N)
a =(0.071-0.053)/(0.053/9.81) Al
=3.3ms>?
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Q13.
©)i) |(p=)025x23 or 0.25x15 c1
change in momentum = 0.25 (2.3 + 1.5) A1l
=095Ns
(c)(ii) resultant force = 0.95/0.086 or 0.25 x (2.3 + 1.5)/0.086 Al
=11N
Q14.
(a)i) |a=Fim c1
a=18/72=0.25(ms32) c1
t =14/0.25
=56s A1
(b)(i) a=(54—-18)/72 or 36/72 (= 0.50 ms™2) c1
v2=2x050x%95 C1
v=31ms" A1
Q15.
(b) (magnitude of) force on ball (by ground) equal to force on ground (by ball) B1
(direction of) force on ball (by ground) opposite to force on ground (by ball) B1
(c)(i) (p=)0.059 x 8.7 or 0.059 x5.4 c1
change in momentum= 0.059 (8.7 + 5.4) A1
=0.83Ns
(c)(ii) resultant force = 0.83/0.091 or 0.059 [(8.7 + 5.4)/0.091] A1
=9.1N
(e)(iiiy | (W=)0.059 x 9.81 c1
(W=)0.58 (N) Al
force =9.1 +0.58
=9.7N
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Q16.

(a) mass x velocity B1

(b)(ii) | change in momentum = % x 240 x 5.0 x 10-3 c1

=0.60Ns A1

(b)(iii) | (change in velocity of Y) =0.60/0.12 Cc1

(=5.0ms™)

final velocity of Y =5.0-2.3 A1
=27ms™"

or

(final momentum of Y) =0.60 - 0.12 x 2.3 (C1)

(=0.324 Ns)

final velocity of Y =0.324/0.12 (A1)
=27ms™’

(c) sloping straight line from (0, 0) to t = 3.0ms and another straight line continuous with the first from t = 3.0ms to (5.0, 0) B1
lines showing maximum force of magnitude 240 N B1
lines wholly in the negative F region of the graph B1

Q17.

(b)(iii) |(@a=)F/m or 2W/m or 2g B1
a=9.2x10"/(4.6 x10-14/9.81) =20 (ms2) A1
or
a=2x981=20(ms3?)

Q18.
‘ (a) ‘ (resultant) force proportional to rate of change of momentum ‘ B1 ‘
Q109.

(c)(i) p=mv or 0.40x7.5 or 0.40x4.3 Cc1
Ap =040 (7.5+4.3) A1

=47kgms™’

(c)(ii) |force=4.7/0.12 or 0.40 x [(7.5 + 4.3)/0.12] Al

=39N
Q20.

(a) (force =) rate of change of momentum B1

(b)(ii) |p=mv or 0.062x 3.8 or 0.062 x 1.7 c1
change in momentum = 0.062 x (1.7 + 3.8) Al

=0.34Ns

(b)(iii) | (average resultant force =) 0.34/0.081 = 4.2 (N) A1l
?;verage resultant force =) 0.062 x (1.7 + 3.8)/0.081 = 4.2 (N)

(b)(iv) | 1. average force =4.2 + (0.062 x 9.81) A1

=48N
2. average force=4.8N A1l
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Q21.
(b)(ii) E =Y.mv? c1
p=mv c1
0.72=%x0.020 x v and p=0.020 x v A1
p=017Ns
Q22.
(a) (momentum =) mass x velocity B1
(b)) time = 40 ms A1
(b)(ii) 1. (the magnitude of the acceleration is) constant B1
2. (the magnitude of the acceleration is) zero B1
() F =Ap/(A)t or F=gradient c1
eg.F =0.50/40 x 103 Al
=13N
Q23.
(a) (resultant) force proportional/equal tofis rate of change of momentum B1
(b)(ii) | 1. a =gradient or a=(v—u)/t or a=Av/(A)t C1
eg.a=(14-9)/125 or (13-9)/10
a=040ms2 Al
2. resultant force =850 x 0.40 Al
=340N
3. (F=) 510 + 440 + 340 = 1300 (N) A1
4. P =Fv c1
=1300 x 13 A1
=17 x10°W
Q24.
(e)(i) m=54x105/9.81 (=55 x 10-F) c1
a =72x105/(5.5x 10F) A1
=13ms32
Q25.
(b)(i) Ap=055x76 A1l
=42Ns
(b)(ii) F =42/3.0 or 0.55x7.6/3.0 Al
=14N
(e)) |F=14N A1
(c)(ii) Newton’s third law (of motion) B1
(d) 2x1.4=mx9.81 A1l
m=0.29 kg
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(a) force on body A (by body B) is equal (in magnitude) to force on body B (by body A) B1
force on body A (by body B) is opposite (in direction) to force on body B (by body A) B1

(e)i) 1. (magnitude of resultant force is) zero B1

2. (magnitude of resultant force is) constant B1
(direction of resultant force is) opposite to the momentum B1

Q27.
(a) a body continues at (rest or) constant velocity unless acted upon by a resultant force B1
(b)(iii) T-W=ma or T—-mg=ma Cc1
T=15+(15/9.81) x 3.4 = 20N or 20.2N A1
(b)(v) block is in equilibrium/has no resultant force B1
block could be stationary (or have constant velocity/speed) B1

(so no, not possible to deduce)

Q28.

(a) mass is the property (of a body/object) resisting changes in motion B1
or
mass is the quantity of matter (in a body)

(b)(i) force on A (by B) equal and opposite to force on B (by A) or both A and B exert equal and opposite forces on each other B1
force is rate of change of momentum and time (of contact) is same B1

Q29.
‘ (a) ‘ rate of change of momentum B1

Q30.
(d)i) | F=70x0.50 (= 35) c1
frictional force =80 — 35 A1

=45N

(d)(ii) | sin 6=80/(70 x 9.81) c1
6=6.7° A1

Q31.

(c) force is equal to rate of change of momentum B1
force on ball (by block) equal and opposite to force on block (by ball) so rates of change of momentum are equal and B1
opposite
or
force on ball (by block) equal and opposite to force on block (by ball) (B1)

force is equal to rate of change of momentum so rates of change of momentum are equal and opposite

(81)
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Q32.
(b)) 1. (A)p =(A)mv c1
=0.030 x 1.8 A1
=0.054Ns
2. F =0.054/2.0 0r 0.030 x 1.8/2.0 A1
=0.027N

(b)(iii) | force on air (by propeller) equal to force on propeller (by air) M1
and opposite (in direction) A1
(b)(iv) | resultant force = 0.20 x 0.075 (= 0.015N) c1

frictional force =0.027 — 0.015
=0.012N A1




