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(@)

(b)

(i)

(iii)

No net force (1)

No net moment (1)

Downward pointing arrow placed in (approximate) centre of beam
Clockwise: (10x 1.5)+(20 x 3) (1)

Anti-clockwise: 40d (1)

d=1875[m] (1)

10[N] (1) Downwards (1)
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(i)

(i)

Replace mass with force (1) Don’t accept weight
Introduce perpendicular distance to pivot (1)

(2x700)-1200 (1)
Weight of beam =200[N] (1)

Alternative solution:

Moment about A or B e.g (700 x 5)=(1200 + ) x 2.5

Fa Fy

1‘—!_1_7

W 1200[N]

Upward forces as shown and indicated (1)
Downward forces as shown and indicated (1) N.B. 1 200 [N] force
can be indicated anywhere between I and Fy

Taking moments about A:
Fax50 (1)

(1200 x 3.5)+(200 % 2.5) (1) (ecfon 200)
Fa=9%0[N] (1)

1400 - 940 =460[N] (ecf from (b) and/or (c)(ii))
Accept answer based on moments calculated about B.

Question 7 Total

21

21

2

Bl

n





image8.png
(@)

®)

(i)

(i)

[}

(I
(m

Point~, +— d % )

F

Moment = Fd (1) [award only if clear diagram shown] / if no right
angle in diagram then perpendicular must be included in definition

(F (sin 40°)(1) x 0.4) (1)=((12 x 0.9) + (22 x 1.8)) (1)
F=196[N] shown

Vertical component of force in strut =126 [N] (1)
Accept 128 [N] or 129 [N] if F'=200 N is used.
Vertical downward arrow shown at hinge. (1)
Vertical force on bar due to hinge = 92 [N] (1) ecf
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Question

Marking details

Marks
Available

1| @

(b)

(d)

i)

(ii)

0]

(i)

(i)
(i)

Horizontal velocity = % =2[0ms"]

0=1-2x 981 x 0.44 [correct substitution into v’ = + 2ax] (1)
u=294[ms"] (1)

or

0=u-9.81 x 0.30 [correct substitution into v = u + ar] (1)
u=294[ms"] (1)

|Other solutions possible|

R=(4+8.64)" (1) [ecf from (a)(i) and/or (a)(ii)]
R=3.56[ms"] (1)

0=55.8° ecf

Force of gravif
F=3x10%x9.

—

Question 1 Total

191
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Question

Marking details

Marks

Available
(@ | () | Force x perpendicular distance from pivot or equivalent U]

(ii) | Fx70=83.4x 12 [2 x 1 marks for correct clockwise and anti-

clockwise moments] 3]

F=143[N] (1)
(iii) | 83.4 — 14.3 = 69.1[N] ecf on both mass and U]
(iv) | F needs to increase [to counteract this change/increase anti-

clockwise moment] (1) 2

C of G moved to right resulting in greater clockwise

moment (1)

Don't accept increased clockwise force

) | ()|d=22 W]

(i) | d=15(t+14) m
(iil) | 2.2¢= 1.5 (1 + 14) (1) ecf from (i) + (ii)

1=30[s] (1) Bl

2 x 30 ecf (1)
=66[m]

Or substitute 1 =(= %] from (i) into (ii) (1)

Clear algebraic step (1)

d=66[m] (1)

Question 3 Total 12
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(@)
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(i)
()

Units of LHS=N=kgms~
Units of RHS = (kg m™ . m’) (+ manip.)( 1) x (m* s™) (1)

o 28x10°
2x15x42
v=192ms™ (1)

(1) [or by impl.]

Centre of gravity
Bottom of near-side wheel labelled as “pivot”

Fuing x2.1(1)= 1.0 x 10° x 1.4 (1) [or by impl ]
2. Funa= 67KN (1) [accept 66 KN vb.o.d ]
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(@)

)

(U]

(i)

(iii)

No net / resultant force [accept “total |(1)
No net/ resultant moment (1)
[1 mark max if *net’ or equiv missing]

Downward vertical arrow indicated + 1 cm of centre of bar [halfway
between 30 N and 25 N forces), labelled 20 N

T, x3(1)=20x1.5(1) + 40x 2,35+ 30x1.75+ 25 0.85(1)
[Note: LHS —>(1); RHS: moment of bar (1), all other moments (1)]
Ty=659N (1)

115N (1)-659N (ecf)=49.1N (1)
[Accept solution based on taking moments about chain A or other
equiv method]

191
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Question

Marking details

Marks
Available

(@)
)

(c)

(i)
(ii)
G
(i)

Moment [or torque / couple]

4.0 X 0.40 = A x 0.20 (1) [or by impl.]
Wtof A=8.0N (1)
120N (1)[ecf=4.0 + (B)(i)]

12(ech)x (1)=9.0(0.8 —x)(1)

x=034m(l)

x needs to stay the same (1) because force/weight [and hence the
moment] at C are unchanged (1)

N.B. Ecf from (b)(ii)

191
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Marking details

Point where entire weight of object acts. Don’t accept mass.
Tan §=40/60 (1), 6=33.7" (1)

V=06x04x0.1 (1), M=pxV used correctly (1)
Tsinfor equivalent (1)x 1.2 (1) = 9.6x9.81x 1.8 (1)
T=220[N] (1)

F=220 (ech) cos40° or equivalent (1)

F=169[N] (1)

Accept Pythagoras solution.

Question 5 Total
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Marks

Question Marking details Available
7 | @ No net force / all forces acting on the body are balanced / $F=0 m
®) wx + Faxy m
(© | ()| 12[m]and28[m] - correctly labelled 0]
(i) | wx08=90x12+100x28 (1) (ecfon 1.2and 2.8) 21
w=485[N] (1)
(iii) [ R=675[N] (ecfonw) U]
(iv) | Anticlockwise and clockwise moments calculated correctly (even as
ecf) (1) 2]
Both =2 160 [N m] or Y moments about Q shown=0 (1)
(V) | To the left (or towards P) (1)
Increased clockwise moment needed to counteract increased anti- 2]
clockwise moment or sensible statement related to weight and
distance (1)
Question 7 Total [10]





