
ME 1020: Engineering Mechanics
Quiz-1: Solution

Total Marks: 50

1. (a) The Free Body Diagrams for each cases are shown below Figures 1 to 4.

Figure 1

Figure 2

Figure 3

Figure 4
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(b) i. From the FBD shown in Figure 1, takin a moment about point 𝐴 and applying moment
equilibrium, ∑︁

𝑀𝐴 = 0

⇒ 𝑅𝐷𝑦
× 𝐿 − 𝑃

2𝐿
3

− 𝐹
𝐿

3
= 0

⇒ 𝑅𝐷𝑦
=

2𝑃 + 𝐹

3
Applying force equilibrium along y-axis, ∑︁

𝐹𝑦 = 0

⇒ 𝑅𝐴𝑦
+ 𝑅𝐷𝑦

− 𝑃 − 𝐹 = 0

⇒ 𝑅𝐴𝑦
=
𝑃 + 2𝐹

3

Applying force equilibrium along x-axis, ∑︁
𝐹𝑥 = 0

⇒ 𝑅𝐴𝑥
= 0

ii. From the FBD shown in Figure 2, takin a moment about point 𝐴 and applying moment
equilibrium, ∑︁

𝑀𝐴 = 0

⇒ 𝑅𝐷 cos 30 × 𝐿 − 𝑃
2𝐿
3

− 𝐹
𝐿

3
= 0

⇒ 𝑅𝐷 =
2

3
√

3
(2𝑃 + 𝐹)

Applying force equilibrium along y-axis, ∑︁
𝐹𝑦 = 0

⇒ 𝑅𝐴𝑦
+ 𝑅𝐷 cos 30 − 𝑃 − 𝐹 = 0

⇒ 𝑅𝐴𝑦
=
𝑃 + 2𝐹

3

Applying force equilibrium along x-axis, ∑︁
𝐹𝑥 = 0

⇒ 𝑅𝐴𝑥
− 𝑅𝐷 sin 30 = 0

⇒ 𝑅𝐴𝑥
=

2𝑃 + 𝐹

3
√

3
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iii. From the FBD shown in Figure 3, takin a moment about point 𝐴 and applying moment
equilibrium, ∑︁

𝑀𝐴 = 0

⇒ 𝑀𝐷 − 𝑃
2𝐿
3

− 𝐹
𝐿

3
= 0

⇒ 𝑀𝐷 =
2𝑃 + 𝐹

3
𝐿

Applying force equilibrium along the y-axis,∑︁
𝐹𝑦 = 0

⇒ 𝑅𝐴𝑦
− 𝑃 − 𝐹 = 0
⇒ 𝑅𝐴𝑦

= 𝑃 + 𝐹

Applying force equilibrium along the x-axis,∑︁
𝐹𝑥 = 0

⇒ 𝑅𝐷𝑥
= 0

iv. From the FBD shown in Figure 4, takin a moment about point 𝐴 and applying moment
equilibrium, ∑︁

𝑀𝐴 = 0

⇒ 𝑀𝐴 − 𝑃
2𝐿
3

− 𝐹
𝐿

3
= 0

⇒ 𝑀𝐴 =
2𝑃 + 𝐹

3
𝐿

Applying force equilibrium along y-axis, ∑︁
𝐹𝑦 = 0

⇒ 𝑅𝐴𝑦
− 𝑃 − 𝐹 = 0
⇒ 𝑅𝐴𝑦

= 𝑃 + 𝐹

Applying force equilibrium along x-axis, ∑︁
𝐹𝑥 = 0

⇒ 𝑅𝐷𝑥
= 0
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2. (a) The Free Body Diagram of the link 𝐴𝐵𝐶 and the bar 𝐶𝐷 is shown below.

Figure 5

(b) From the FBD of the bar 𝐶𝐷 shown in Figure 5, applying force equilibrium along y-axis,∑︁
𝐹𝑦 = 0

⇒ 𝑅𝐷𝑦
− 𝑅𝐶𝑦

= 0
⇒ 𝑅𝐷𝑦

= 𝑅𝐶𝑦

Since the maximum magnitude of the force in the bar 𝐶𝐷 can be 𝑃𝑚𝑎𝑥 = 10𝑘𝑁 , the maximum
reaction force at 𝐶 will be 𝑅𝐶𝑦

= 10𝑘𝑁 .
From the FBD of the link 𝐴𝐵𝐶 shown in Figure 5, takin a moment about point 𝐵 gives,∑︁

𝑀𝐴 = 0

⇒ 𝐹 × 𝑙 − 𝑅𝐶𝑦
× 𝑙 cos 𝜃2 = 0

⇒ 𝐹 = 𝑅𝐶𝑦
cos 𝜃2

The maximum force that can be applied at 𝐴 will then be 𝐹 = 10 cos 𝜃2𝑘𝑁 .
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