Edexcel A level Maths Forces and motion in 2D (’

Section 1: Resolving forces

Solutions to Exercise level 3

1.
; rail
WL T
wheel
v
W
X

(1)  The tension tn the two parts of the first string must be the same, so the
tension in the lnclined string section is w.

(i) considering the forces on the wheel, if the string were wot horizontal thewn
there would need to be a vertical force to balance tt. Since the wheel is Light
and the rail is smooth, there is wo vertical force,

(iii) resolving vertically: Weos f =X
PrOosocosf#1,s0 W#X.

4 rrs X
tv) From (LiL) W=
cos B
2 ()
2 2
h
o

BY symmetry U=V
Resolving vertically: 2u(cos30° =/

U=V =

Wiz
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Edexcel A level Maths Forces in 2D 1 Exercise solns

(it) original lengths of LS and SM are both 4 m, since triangle (s
equilateral.
n new configuration, LMS is Lsosceles,

(RS

1.95

From triangle LSC, cos(a+ f) =—=— = a+  =60.824°
4

From triangle SPM, a +2 = 90°
60.824°— f+2= 90°
B=29.12° a=31.64°

a\ U
B/ VvV
U W

sin B sin(1go—(a+B))
W sin W sin29.1%#...

Uu=— £ : D17 _ b s580
sin(a+ f) Ssin60.82...

v W

sina  sin(1go—(a+ f))
Wwsina Wsinzt.e4...

V=— = =0.6011

sin(a+ B) sineo.g2...

So =055 (3s.f) and v =0.601 (3s.f)

3, (1) Foreach wire,
vertical component of tenslon =7 cos20°

P
Resolving vertically: 47 cos30° =40
20
7T =—F==11.5%...
V=
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Edexcel A level Maths Forces in 2D 1 Exercise solns
The tension tn each wire is 11.5 N (3 s.f.)
(it) ~esolving vert’ucaLLg: 37 c0s30° =40

r==2 _i5 39
s 39...
The tension in each wire is 15,4 N (3 s.f.)
(tit) The original suspension polnts are P, R and R. C is the chandelier and X

Ls the point on the cetling above the chandelier,
w original conflguration:

Stole view of one wire RN Top view
a
P X
1 h
P
C r

h=1xc0s30°= %\/;

Ad=1xsinz0°=1%

NX =dsinz0° =%

BY symmetry MX =3

n new configuration, the wires at @ and R are replaced by a wire from M

L=0.901...

(tv)
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Edexcel A level Maths Forces in 2D 1 Exercise solns

Resolving horizontally:

Resolving vertically:

7,stmwa =7, stn30°

7,080 +7,00830° =40

Q\Erz 42 sz£=4o
Viz A13 2

N
AV )

40413

-
2 3\/;

7, =40

=2F.55...

Tension in wive = 2#.6 N (3 s.f.)

(V) From above 7, =

2 -
Jiz ?

2 4013 g

(9]
X = =15.29...
NN SR 2

Tenslon tn other wire = 154 N (3 s.f.)
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