Edexcel A level Maths Forces and motion in 2D o

Section 1: Resolving forces

Solutions to Exercise level 2

1. sin@=04 —=0=23,6° or 1.56,4°

ustng the cosine rule:

R*=F"+ 9 —2xFX 9t0s156.4° S =7+ 9> —2X FX 900523.6°

R=15% N S=381N
The two possible vesultants are 15,7 N and 3,81 N,

2. (i) Resolving perpendicular to the plane:
R —3000520°=0
R =30c0s20°=28.2 (3 s.f)
Resolving up the plane: F —30sin20°=0
F=30sin20°=10,3 (35

(il)Resolving up the plane: 7 cos @ —# —10sinz0° =0
7cosO=F+10%x%
7 eos=12 (1)

Resolving perpendicular to the plane:
5+7sin@—-10c0s20°=0

7sinf=10xiJz -5
7sind=5J=-5 (2)

5=z -5
12
0=17.0° (1 dp.)

Dividing (2) b5 @): tan @ =

Substituting into (1): 7 =

12
=125 (3s.f)
cos 6
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50° 20
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(1) resolving hor’uzovd:aLLg: 7 sln20°—12sins50° =0
Fo12 stin 50°

stn 20°
=269 N (3s.1)
(it) Resolving vertically: mg —1200s50° — 7 00520° =0

mg —1200s50° — 26,8808 20° =0
= mg =1200s50° + 26,8805 20°
= mg =329FN

= m=336kg

1.6

1.2

Resolving vertically: 7 sinf-40=0
1.6
— 7 =40
2
7 =50

Resolving horizontally: -7 cost =0

1.2
F=7c¢c0s0=50x——=30
2

The magnitude of F is 30 N and the tension in the string is 50 N,
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(©)

Feose0® —8gsineo® =0
LF=gx 9.8xiz
F=7824J3=1358 N

F
(it) o .
e0 Notice that R must be zero as
4 F = 8g (consider vertical
é‘o\o\\ forces). This means that the
particle is only just touching
g the plane.

Resolving parallel to the plane:  Fsineo®—ggsineo® =0
F=2x928
F=%24N

(i)

Resolving parallel to the plane: F—g2gsineo® =0
F=2x9.8xiz
F=39.2J3 =679 N

Resolving parallel to the plane: 10cosa —20sin20° =0
cosa = 25ln 20°
a=46.8°
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Resolving perpendicular to the plane: R +10sin o —20c0520° =0
R =2000s20°—10sina
R =115

The value of ais 46.8°
and the reaction between the block and the plane is 11,5 N,

50 sing="
40 5
3
cos = —
20 =
&9
Resolving vertically: 7sind—-gg =0
g 5
== T - ggx—
sind 4
7 =92 N
Resolving horizontally: 7 -7 cos =0
3
P=—T7 =588N
5
2mg
Resolving up the plane: Peosd —2mgsinz0°=0
m
p=29
cos @
Resolving perpendicular to the plane: R —2mgeos20°—Psind =0
’ m ’
Sinee R=2.5mg , 2mg —mg= - 7 cinb=0
cos @
£ - \/g =tan 6
0=3#5° (3s.f)
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9. BY symmetry (considering the 40 kg mass) the tensions in both ropes ave the same,
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""""" 409 e0g .. PN\
For 40 kg A vertically): 27 c0s60° —40g9 =0

7 =409
For €0 kg mass, parallel to the plane: 7 —gogsina =0
gogsina =40g
sina =%

a =30°
For 60 kg wmass, parallel to the plane: 7 —60gsin f=0

eogsin ff=40g

sinff=2
P =41.8°
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