A level Applied Paper 3B Mechanics Practice Paper J10 MARK SCHEME

Question 1

(@) A
- First two line segments
Third line segment
8.75
8 R,
0 75 ¢
1
(b) 5><8><(T+75)=500

Solvingto T =50

B1
B1

B1 (3)
M1 A2 (1,0)
DM1 A1 (5)

[8]
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Question 2:

%l:ﬁ:ggp Scheme Marks
(a) R(—) 20cos30° = T cos 60° M1 A2 (1,0)
T =2043.346,3464.... Al 4)
(b) R(T) mg = 20sin 30° + T sin 60° M1 A2 (1,0)
m= -4—O(w 4.1).408 Al (4)
£g
[8]
Question 3:
(@)
Xa AY
18m
A
15m 15m 20
M (4) Wx15+20x3=Yx18 M1 A2 (1, 0)
= 2W+m * cso Al (4)
6 3
(b) T X+Y=W+20 or equivalent | M1 A1l
X= lW—ﬂ Al (3)
6 3
5 100 1 40
(c) —W+—=8(—W——) M1 A1 ft
6 3 6 3
W =280 Al (3)
[10]
Alternative to (b)
M(O) Xx1.8+120xlﬁ)=Wx0.3 M1 A1
X=—W-— Al
6 3
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Question 4

Question

PR Scheme Marks
1 ..q 1
(a) s=ut+5at = 2.7=5a><9 M1 A1
a=06(ms>) Al (3)
(®)
X R=0.8gcos30°(~6.79) B1
Use of F = uR B1
¥ 08gsin30°— R =08xa M1 A1
(0.8gsin30°— £20.8g cos30°=0.8x0.6)
u=~051 accept 0.507 | A1l (5)
(©
T Rcos30°= gRcos60°+0.8g M1 A2 (1,0)
(R~128)
— X =Rsmn30°+ yRsin 60° M1 A1
Solving for X, X =12 accept 12.0 DM1 A1 (7)
[15]
Alternative to (c)
X R = Xsin30°+0.8x9.8sin 60° M1 A2 (1,0)
¥ 1R +08gcos60°= X cos30° M1 A1
X = 10.8gs1n60°+ 0.8g cos60°
cos30°— usin 30°
Solving for X. X ~12 accept 12.0 DM1 A1 (7)
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Question 5

Question

-y Scheme Marks
(a)
‘_=211+10]—(9l—61)=3i+4j M1 A1
4
speedis y(3’+4’)=5(kmh™) MIAT  (4)
3
(b) tan @ = r (= 6~36.9°) M1
bearing is 37. 36.9. 36 .87. ... Al (2)
(© s=9i—6j+1(3i+4j) M1
= (3t+9)i+(4r—6)j * cso | Af ()
(d) Position vector of S relative to L 1s
(3T +9)i+ (4T —6)j—(18i+6j)= (3T -9)i+(4T -12)j M1 A1
(37 -9)" +(4T-12)’ =100 M1
25T* —-150T +125=0 or equivalent | DM1 A1
(r*-6r+5=0)
T=15 A (6)
[14]
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Question 6

Question
Ehavior Scheme Marks
(a) N2L A: Smg—T:Smxig M1 A1
15
T = * cso Al (3)
(b) N2L B: T—kmg:lanx%g M1 A1
k=3 Al (3)
(c) The tensions in the two parts of the string are the same B1 (1)
: 1 1 2
(d) Daistance of 4 above ground s, = Engxl.Z' =0.18g (~1.764) M1 A1l
Speed on reaching ground v= %g x1.2=0.3g (m 2.94) M1 A1
: 2 (03) M1 A1
For B under gravity (0.3g) =2gs, = s, =Tg(z 0.441)
S=2s5+5,=3969~40 (m) Al (7)
[14]
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Question 7

Question
S Scheme Marks
e M1 Af
dr
6t—4=0=>t=1% M1 A1
s=J3t2—4t+3dr=t3—2t2+3r(+c) M1 A1
t=3%=s5=—3+2so distance is 3 m M1 A1
[8]
Question 8
m(B) : Rx4cosa = F x4sma +20g x2cosa M1 A2
1
Useof F = ER M1
Use of correct trig ratios B1
R =160N or 157N DM1 A1
[7]
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Question 9

%l:ﬁgg? Scheme Marks
(@) x=ut B1
y =cut—4.9¢> M1 Al
g g o 8 e : 49x? .
eliminating f and simplifying to give y=cx———** DM1 A1 (5)
u?
®)G) I i M1
u*
flcafee™ g B, g5 M1 A1
u- 49
(11) Whenx=25¢c, y=H M1
_52 _0Y g MIAT  (6)
10
dy 9.8x x
o] SRR o il M1 A1
(c) e c . c 5
When x =0, & =c B1
dx
x -1
So, c——=— DM1 A1
o
1
x=5(c+-) Al (6)
c
[17]
Alternative to 8(c) u 1 v
u u tanf=—=—=— B1
> S cu ¢ u
6
vy ) M1 A1
c ¢
7
uch v=u+at; ——=T7c-9.8¢ M1
=74 &
e t=—(c+D) AT
98 c
x=ut="Tt ; x=5(c+l) A
c
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