
Resolving forces into components

/Хүчийг байгуулагч хүчээр илэрхийлэх/

Resolving a force is about replacing a force by two forces at right angles

to one another that would have the same effect as the single force.

The forces that replace the single force are called components of that force. 

F N

𝜃0
≡

F N

𝜃0
𝜃0

F N

𝐹𝑥

𝐹𝑦

𝒔𝒊𝒏𝜽 =
𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆

𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆

𝒄𝒐𝒔𝜽 =
𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕

𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆

𝑠𝑖𝑛𝜃 =
𝐹𝑦

𝐹

𝐹𝑦 = 𝐹𝑠𝑖𝑛𝜃

𝒄𝒐𝒔𝜽 =
𝑭𝒙
𝑭

𝑭𝒙 = 𝑭𝒄𝒐𝒔𝜽
𝜃0

F N
𝑭𝒔𝒊𝒏𝜽

𝑭𝒄𝒐𝒔𝜽

500

30 N

30𝒄𝒐𝒔𝟓𝟎𝟎

𝟑𝟎𝒔𝒊𝒏𝟓𝟎𝟎
5 N

550

5cos550

5𝑠𝑖𝑛550



Example1

A Lightshade of mass 2 kg is hung from the ceiling by two strings. One is fixed

with tension 8N at 200 to the vertical. The other is fixed with tension T N

at an angle 𝜃 to the vertical.

a) By modelling the lightshade as a particle, draw a force diagram for this 

situation.

b) Resolve horizontally to find a value for T𝑠𝑖𝑛𝜃 and resolve vertically

to find a value for T𝑐𝑜𝑠𝜃
c) Hence, find the value of T and 𝜃

← 𝑇𝑠𝑖𝑛𝜃 = 8𝑠𝑖𝑛200

↑ 𝑇𝑐𝑜𝑠𝜃 + 8𝑐𝑜𝑠200 = 20

= 𝟐. 𝟕𝟒

𝑇𝑐𝑜𝑠𝜃 = 20 − 8𝑐𝑜𝑠200= 𝟏𝟐. 𝟓

𝜃 200T 8N
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c)  
𝑡𝑎𝑛𝜃 =

8𝑠𝑖𝑛𝜃

20 − 8𝑐𝑜𝑠200
⟹ 𝜽 = 𝟏𝟐. 𝟒𝟎

𝑇2 = (8𝑠𝑖𝑛𝜃)2+(2 − 8𝑐𝑜𝑠200)2 ⟹ 𝑻 = 𝟏𝟐. 𝟖 𝑵



Example2

A box  of weight 50N is being dragged at constant velocity along a horizontal

road by a force, F, acting at 150above the horizontal. It experiences friction of 10 N.

a) Draw the force diagram for this situation.

b) Find F and the normal contact force.

a)

10 N 
150

F N 

50 N

R
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←

𝐹𝑐𝑜𝑠150 − 10 = 0 ⟹ 𝐹𝑐𝑜𝑠150 = 10

↑ 𝐹𝑠𝑖𝑛150 + 𝑅 − 50 = 0 ⟹ 𝐹𝑠𝑖𝑛150 + 𝑅 = 50

𝐹 =
10

𝑐𝑜𝑠150
= 𝟏𝟎. 𝟒 𝑵

𝑅 = 𝟒𝟕. 𝟑 𝑵



Example3

Find the resultant force acting on a particle by these forces and find the 

angle that it makes with the 5N force. 
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5 + 6𝑠𝑖𝑛200 − 7𝑐𝑜𝑠300 = 0.9899𝑁

↑ 6𝑐𝑜𝑠200 + 7𝑠𝑖𝑛300 − 8 = 1.1381𝑁

𝑅 = (0.9899)2+(1.1381)2

resultant force
Нийлбэр хүч

= 𝟏. 𝟓𝟏𝑵

𝑡𝑎𝑛𝜃 =
1.1381

0.9899
𝜽 = 𝟒𝟗. 𝟎𝟎



Resolving forces at other angles
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Consider a block on a slope:

The weight of the block has:

a component acting perpendicular to the slope

a component acting parallel to the slope



T
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When you intend to resolve forces, you can use the following notation:

( )R

( )R resolve parallel to the slope

resolve perpendicular to the slope

( )R

( )R resolve vertically

resolve horizontally



Normal contact(reaction) force

The normal reaction is the force which acts perpendicular to a surface when 

an object is contact with the surface. This must be equal to the resultant 

force an object is applying to the surface, as the object is not accelerating.
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Eg a block at rest on a slope

( )R

cosmgR =



T
sinT

Eg a block at rest on a surface, 

despite being pulled by a string
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0=−+ mgTR sin



Example4

An object of mass m kg is held in static equilibrium on an inclined plane 

by a force of 14 N, which acts up and parallel to the plane as shown in the 

diagram. Find the mass m and magnitude of the normal contact force R, correct 

to 2 decimal places. (In this question it is assumed 𝑔 = 10𝑚𝑠−2)

14𝑁

𝒎𝒈𝐜𝐨𝐬𝟑𝟎𝟎

R

300

300

𝒎𝒈𝒔𝒊𝒏𝟑𝟎𝟎

600
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14 − 𝑚𝑔𝑠𝑖𝑛300 = 0

𝑚 =
14

10𝑠𝑖𝑛300
=
20

7
= 𝟐. 𝟖𝟔 𝒌𝒈

𝑅 −𝑚𝑔𝑐𝑜𝑠300 = 0

𝑅 =
20

7
∙ 10 ∙ 𝑐𝑜𝑠300 = 14 3 = 𝟐𝟒. 𝟐



Example5

A block of mass 10kg is held in equilibrium on a slope at an angle of 200

to the horizontal by a force F acting at 150 above the slope. Find F and 

the normal contact force
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150

F𝑐𝑜𝑠150 − 100𝑠𝑖𝑛200 = 0

𝐹 =
100𝑠𝑖𝑛200

𝑐𝑜𝑠150
= 𝟑𝟓. 𝟒 N

𝑅 + 𝐹𝑠𝑖𝑛150 − 100𝑐𝑜𝑠200 = 0

𝑅 = 100𝑐𝑜𝑠200 − 𝐹𝑠𝑖𝑛150 = 𝟖𝟒. 𝟖𝑵


