ALevelMathsRevision.com
Problem Solving with Moments in 1 and 2 Dimensions (From OCR 4762)

Q1, (Jan 2006, Q2)
(i) | Moments about C
240x2=3R, M anentsl about C or equivalent. Allow 1
force omitted
R, =160 so 160 N Al
Resolve vertically
R, + R, = 240 M1 Resplve vertically or moments about D or
equivalent.
All forces present.
R. =80 so 80N F1 | FT from their R, only
(i1)
(A) | Moments about D
2401 = 4T sin40 M1 | Moments about D or equivalent
M1 | Attempt at resolution for RHS
Al | RHS correct
7'=93343...5093.3N(3s.1) Al
(i1)
(B) | In equilibrium so horizontal force
needed
to balance cpt of T'. This must be Need reference to horizontal force that
triction must
and cannot be at C. come from friction at D.
(iii
)
(A) | Moments about B
40 cos 30 — 6 M1 All terms present, no extras. Any
resolution required attempted.
P=60+3 (103.92....)) El | Accept decimal equivalent
P inclined at 30° to vertical B1 (5;;:“ or equivalent or implied in (iii) (A) or
Resolve horizontally. Friction force F
F < Psin30 M1 Rf:sql»'f: horizontally. Any resolution
required
attempted
so F=3043(51.961...) Al | Any form
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(iii
)
(B)

Resolve vertically. Normal reaction R

Pcos30+R =240

Using F = uR

~ 3043
o N

240—60\/17

_ 303 V334641 500.346 (3
240-90 5

s. f.)

M1

Al
M1

Al

Al

Resolve vertically. All terms present.and
resolution attempted

Substitute their expressions for /' and R

cao. Any form. Accept 2 s. f. or better
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Q2, (Jun 2007, Q3)

(1) | Moments c.w. about B

200=0.6—-0.8R, =0 M1 | Accept about any point. Allow sign errors.
Ry=150s0 150N Al
Resolve or moments M1
Rp=505s050N Fl
4
(1) | Moments c.w. about D
L08R, +1.2x200=0 M1 Or equiv. .:"tcccpl about any p-:um__ All terms
present. No extra terms. Allow sign errors.
R-=3007T Al | Neglect direction
. . B .
Resolve or moments MI Or equiv. All terms present. No extra terms.
Allow sign errors.
Rp=100 1 Al | Neglect direction
El Both directions clearly shown {(on diag)
5
(1) | Moments c.ow. about P
0.4x200cosax—0.8R, =0 M1 | Orequiv. Must have some resolution. All terms
present. No extra terms.  Allow sign errors.
Al | Correct
RBp=9s0%% N Al [Mo direction required but no sign errors in
working|
resolve perp to plank
R, = 200cosa + R, M1 | Oreguiv. Must have some resolution. All terms
present. Mo extra terms. Allow sign errors.
Al | Correct
Rp = 288 so 288 N Al [MNo c!irc:clinn required but no sign errors n
working)
6
(1v} | Need one with greatest normal reaction
SoatP Bl FT their reactions
Resolve parallel to the plank
F =200sinc
so F= 56 Bl
F .
p= = M1 | Must use their F and R
56 7 .
=== =0.194 (3s. L .
TTRET (3s.1)) Al | cao
4
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Q3, (Jan 2013, Q4)

FrawTRRwIAL

i mEELY VY wR

irvmssn AmLy

(i) | Let vertical force from support be R N
and tension in string 7'N.
moments about A
30x05%x24-Rx((24-0.6)=0 M1 | Use of moments with all relevant moments attempted
R =20 so force from block is 20 N Al (FT from T if T found first)
TR+T-30=0 M1
T=10 so tension is 10 N Fl FT from R
[4]
(i) | (4)
— Rsinf@—Fcos@=0 M1
Al | Must be consideration of a force at A
As on the point of slipping ' = 0.6R M1 | F and R must be identified, e.g. on a diagram
SO Rsin@=0.6Rcosd so sin@ =0.6cosd M1
and tand=0.6 El Complete argument
5]
OR F=mgsin@—Ssind M1 | Resolve parallel and perpendicular to rod
R =mgcos@—Scost Al | Both correct
As on the point of slipping F = 0.6R M1 | F and R must be identified, e.g. on a diagram
F (mg—S)sinH sin & L. ) . .
—= = M1 | Divide factored expressions with § included

R (mg—S)cosfS"  cos@
tand = 0.6

El
[3]
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(i)

(B)

AP is 1.5 gives sin @ = 0.6 or cos 6 =
0.8

c. W. moments about A
1.5R'-30x1.2xcos@=0
R’=192s019.2N

T S4+R'cosf-30=0

(S’ =14.64)

— R'sinf-F'=0

(F'=11.52)
1152
= a6a

~0.78688... 50 0.787 (3 s. f)

Bl

MI
Al

MI

Al

Ml

Al
Ml

Al
9]

oe. or =369

Moments and all terms present. Accept cos@ or 0.8
cao

An equilibrium equation with all relevant forces, resolved appropriately,
e.g. R'+S'cos@=30cos@+F'sin@. Allow sin < cos

Correct equation involving only S°.  Numerical answer not required

Second equilibrium equation with all relevant forces, resolved
appropriately.

e.g. F'cosf+S'sinf=30sinf. Allow sin <> cos

Correct equation involving only F’.  Numerical answer not required
Use of F'=uS"' fora calculated F*and S~

cao
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Q4, (Jun 2015, Q1)

(i) Suppose T /N at Jand F"N at point of contact with
cylinder
Taking moments about point of contact with the cylinder
orJ
0.8U-02=30=00r0.8V-0.6 =30=0 M1 A correct moments equation
sol/=T750r V=225 Al
Resolve T U+ V'=30=0s0 V'=2250r U=7.5 Bl FT use of 1* answer. (Or use moments again)
(ii) Taking moments about point of contact with the cylinder
040 -02x30=0 M1 A correct moments equation and reaction at J =0
so W=15 Al Award SC2 for 15 seen WWW
(iii) Taking moments about point of contact
Sx09cos@—30x03cos=0 A moments equation about point of contact: allow sin instead of cos:
M1 Must be trig fn in both terms. Allow slip in distances 1f clearly
taking moments about point of contact
soS=10 Al Award SC2 for 10 seen WWW
cw moments about J M Attempt at moments or resolution, involving I or R but not both,
with all appropriate terms present and no extras.
30x0.6cosd - R=x09=0 Al No need to substitute for §, if it 1s present.
so R =20cosd Al Or R=(30-5)cos# o.e FT their §
resolve up the rod Attempt at another moments or resolution, that will enable F or R to
be found, with all appropriate terms present and no extras
Ssinf+ F -30sinf# =10 MI
Al No need to substitute for §, if it 1s present.
so 7 =20sind Al Or F=(30-5)sin# o.e. FT their §
SC Resolving vert and honz leads to simultaneous eqgns. M1 One eqn in Fand R
Al
M1 Second egn in F and R AND attempt to solve simult egns for F or R
Al
R=20cos8 Al Or R=(30-S8)cos# o.e. FT their §
F=20s1n8 Or F=(30-5)sin? 0.e.FT their §

Al
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(iv)

Need F = uR
20sin@ = g = 20cos 8
so u=tané

Bl
M1
Al

Useof F=uR or F=uR or F<uR
Needs an inequality, using their F and R from (iii)
FT incorrect § (5irict inequality gets 2/3)




