9709/42 Cambridge International AS/A Level — Mark Scheme March 2018
PUBLISHED 9709 m18 ms_ 42
Question Answer Marks Guidance
1 [T-2=02a 8-T=0.8q] M1 | Attempt Newton’s 2nd law for
System is 0.8¢g — 0.2¢g = (0.2 + 0.8)a either particle or use a formula for
and 7 =2(0.2)(0.8)g/(0.8 +0.2) the system for a and/or T
Al | Two correct equations

Attempt to solve fora or T M1
a=6T=32 Al | Both correct NB a =6 AG

4

Question Answer Marks Guidance
2 EITHER: (M1 | Resolve vertically (2 terms)
2P sin 8 = P sin 60
6=257 Al
2P cos 8+ Pcos 60=10 M1 | Resolve horizontally (3 terms)
P=434 Al)
ORI: (M1 | Attempt Lami’s theorem using one
p P 10 pair of terms
sin120  sin(180-6) sin(60+6)

0=25.7 Al | Solve for
Use a second Lami equation M1
P=434 Al)
OR2: 1
Use sine or cosine rule with triangle of forces
using forces P, 2P and 10 and with angles 60,
6 and 120 — 8 between
6=257 Al
Use a second relationship from the triangle of M1
forces
P=434 Al)

4

© UCLES 2018 Page 5 of 9



9709/42 Cambridge International AS/A Level — Mark Scheme March 2018
PUBLISHED 9709 m18 ms_ 42
Question Answer Marks Guidance
3(1) 1 2 M1 | Use of KE gain = PE loss
5><40><v =40xgx7.2
v=12ms"' Al
2
3(ii) Work done against friction(WDF) M1 | May be calculated as
WDF=4O><gx7.2—%><4Ox102 [=880] %x40><122 —%x40x102
1 ) 1 ) M1 | For 4-term work-energy equation
5 x40x V" +40x gx7.2= 5 x40x 117 +880 with numerical attempt at work
or done
or
1 ;o1 o1 , using the fact that WDF is the same
E>< 40xV :EX4OX 11 —Ex 40x%10 in both cases, extra initial KE =
difference in final KEs
v =21=458 Al
3
Question Answer Marks Guidance
4 [R=12g cos 25+ P sin 25 M1 | Attempt resolving of forces in any
P cos 25=F+ 12g sin 25] one direction, parallel to,
or perpendicular to plane
[P=F cos 25+ R sin 25 or
R cos 25 = F'sin 25 + 12g] horizontally, vertically
Al | Any one correct equation
Al | Any second correct equation
F=0.8R M1 | Use of F= uR
Complete method to find P from 2 M1
equations(3 terms each)
P =242 Al
6
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5(31) 200="%(0+v)x 10 M1 | Use of suvat
v=40ms"' Al | AG
200 =Y x a x 107 M1 | Second use of suvat
a=4ms” Al
4
5(ii) 0=40"-2xgxs M1 | Use of suvat witha=g
s = 80 so height above ground =280 m Al
2
5(iii) EITHER: (M1 | Use of suvat to find extra time to
0=40-g1 highest point
th=4 Al
280 = ‘/2gt22 M1 | Use of suvat to find time from
highest point to ground
1, =56 = 7.48... so total time =21.5 s Al)
OR: (M1 | Use of s = ut + Ysat*
—200 = 401; — Yagts® with 200, 40 and g used
56,7 — 40t —200 =0 o.e. Al | Correct quadratic for time under
(1> — 81, — 40 = 0] gravity
[t;=4+56 =4+ 7.48] M1 | Solution of relevant 3-term
quadratic
t; =11.48 so total time is 21.5 s Al)
4
Question Answer Marks Guidance
6(1) Driving force = 35 x 60 M1
Power = 35 x 60° = 126000 W Al
2
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6(ii BI1FT
(i1) Driving force is DF = 126000
30
DF -35%30=1200qa M1 | For 3-term Newton’s 2nd law
equation, dimensionally correct
Al | AG
a=19_21_5 635 ms?
1200 8
3
6(iii M1
(i) | jp_ 126000 For =L
v v
126000 7 M1 | For 3-term force equation, or
Al | For correct (unsimplified) equation
35v2 +1750v —126000 = 0 M1 | For simplifying and solving of a 3-
or v2 4507 —3600 =0 term quadratic attempted
v=40 ms’ Al | v=-90 rejected or ignored
5
Question Answer Marks Guidance
73) 0.2 (ms?) B1
1
7(ii) a=-16003 M1 | For attempted differentiation of
800
-2+ —
t
Acceleration at 7 =20 is 0.2 (ms ) Al
2
7(iii) Straight line joining B1
t=0,v=4tot=10,v=06
Curve with correct concavity joining end of B1
linetot=20,v=0
Correct labelling on axes provided the curves B1
pass through (0,4), (10,6), (20,0)
3
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7(iv) Trapezium area = 50 B1 | or from integration of 4 + 0.2¢
j(_z + 800172 )dt — 21 —800¢" M1 | Integration attempted
Al | Correct indefinite integral
200 1P M1 | Correct use of the limits
[ 20800 [ t=10and =20
=-40-40+20+80
Distance is 50 + 20=70m Al | Correct total
5
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