A level Applied Paper 3B Mechanics Practice Paper J11 MARK SCHEME

Question 1
%ﬁ:ﬂgp Scheme Marks
(i) il 1* section correct B1
2™ & 3" sections correct B1
N
20 70 “t  Numbers and v marked
DB1
correctly on the axes.

(ii) aN 1% section correct B1
2™ section correct B1

3" section correct and no
B1

> extras on the sketch
. (6)
70+ 40
(b) e o M1 A1
2
v=880x—=16 DM1 A1
110
(4)
[10]
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Question 2

Question
Number Scheme Marks
(a) | 6.45=u—-98x0.75 M1 A1
09=yu ** Al
(3)
(b) 0=081-2x98xs M1
s=0.0410r0.0413 Al
(2)
(c) h=-09x0.75+4.9x%0.75 M1 A1
h=2.1 or2.08 Al
(3)
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Question 3

Question
Number Scheme Marks
R R
(@) c 3
4 1m TC 2m 3m TB
JAY i/ AN
20g
Taking moments about B: 5x R¢c=20gx 3 M1A1
Rc=12g or 60g/5 or 118 or 120 Al
Resolving vertically: R.+R;=20g M1
R, =8gor7840r78 Al
()
(b) R R
c
4. 1m|c 2m 3m
A \L A
T J— p— > .4
30g
Resolving vertically: 50g=R + R B1
Taking moments about B:
5x25g = 3x20g +(6—x)x30g M1 A1 At
30x=115
x = 3.8 or better or 23/6 oe Al
(&)
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Question 4
%l:]enigg: Scheme Marks
(a) S
30N -
120N

So F =42N acting up the plane.

Resolving perpendicular to the plane:
S =120cosa +30sma M1 AT A1
=114 * Al
(4)
(b)
Resolving perpendicular to the plane:
R=120cosa M1 A1
=96 Al
F,.=iR "
Resolving parallel to the plane:
In equilibrium: P =F, +120smna M1 A(2,1,0)
=48+72=120 Al
(8)
(¢)| 30+F=120sina@ OR 30— F =120sina M1 A1
Al
(3)
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Question 5

cilll::ensmgg? Scheme Marks
(a) speed:,/z2 £+ M1
= \/5 = 5.4 or better Al
()
®) | ((7i+105)—(2i- 53))/5 M1 A1
=(5i+ 15j)/5=i+3] A1
F=ma=2(i+ 3j)=2i+6j DM1 A1ft
()
(c) | v=u+ar=(2i-5j)+(i+3j)¢ M1
(-5+3¢); A
Parallelto i=> —5 + 3t = 0 M1
t=5/3 A1
(4)
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Question 6

('llt:jen:gg:\ Scheme Marks
S
o }/ B
Im c
R 2m
< 100N
A —> X
F
Taking moments about A:
35 =100x2xcosa e
Resolving vertically:
R+Scosa =100 i
Resolving horizontally:
Ssma=F e
(Most alternative methods need 3 independent equations. each one worth
MI1Al. Can be done in 2 e.g. if they resolve honizontally and take
moments about X then Rx2xcosa=Sx(3-2x cos’ a) scores M2A2)
Substitute trig values to obtain correct values for F and R (exact or decimal | DM1
equivalent).
Al
S= 200J§ .R= 100—@ — L ~40.74 . F = 20048 ~ 20.95...
9 27 27 27
20048 248 o
F < uR, 2008 < ux1100, u= =—
d J— £ ; 1100 11
Least possible # is 0.514 (3sf). or exact. A1
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Question 7

@) | a=4F-12¢
Convincing attempt to integrate M1
v=r'—6f (+c) Al
Use initial condition to get v=1* —6¢* +8 (ms'l ) Al
3)
(b) | Convincing attempt to integrate M1
£ : Alft
s=g—2t +8¢(+0) Integral of their v
(2)
(c) | Set their v=0 M1
Solve a quadratic in #* DM1
(t2—2)(t2—4)=0$ at rest when t=-s/§,t=2 Al
(3)
[8]
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Question 8

(a) ] | M1
Using s =ut + Eat' Method must be
clear
r=(3)i+(10+5¢-4.9¢"); Answer given AT AT
3)
(b) j component =0: 10+ 5¢—4.9¢ M1
. 5+25+196 5++/221 B
quadratic formula: = =
98 98
T=203(s).2.0(s) positive solution only. Al
3)
(¢) | Differentiating the position vector (or working from first principles) M1
v=3i+(5-980j (ms?) A1
(2)
(d) | At B the j component of the velocity is the negative of the i component: 5 | M1
—98t=-3, 8=98t¢t, Al
(2)
t=0.82
X | = 358 et I 23" = ofIB = 4 A Guin ) e
(2)
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Question 9

Question Scheme Marks
Number
(@)
/|
|
A 79 3g
WV
g
ForA: 7g—-T=7a M1 A1
For B: parallel to plane T —F —3gsmnf =3a M1 A1
perpendicular to plane R =3gcoséf M1 A1
F=uR=3gcosf@=2gcosb M1
Eliminating 7. 7g—F —3gsm & =10a DM1
.. 12 5 39
Equationmm ganda: 7g—-2gx—-3g—=Tg——g=4g=10a DM1
13 13 13
2
a= Tgoe or390r392 Al
(10)
(b) | After 1 m,
v =u’ +2as, v2=0+2x2?gXI M1
v=28 Al
@)
(c) | ~(F+3g smnf)=3a M1
.- 12 3
—xX3gx—+3gx—=3g=-3a, a=— Al
3 g3 g v 5
v=u+ at, 0 = 2.8 — 98¢, DM1
t =% oe, 0.29. 0.286 Al
(4)
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