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Problem 1

Solve the inverse dynamic problem of the RR mechanism, shown in Fig. 1.1.
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Figure 1.1: RR Serial Manipulator, Problem 1.
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– Kinetic energy of the second body (m2, l2)
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– Kinetic Energy of the Mechanism
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• Euler-Lagrange Approach
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Figure 1.2: 2-DOF Serial Manipulator, Problem 2.

Problem 2
Solve the inverse dynamic problem of the RR mechanism, shown in Fig. 1.1,
using the DH method.
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• Kinetic Energy of the 1st Body (m1)
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∂θ
+ ∂U

∂θ
= ~τ (1.3)

M =


∂2T
∂θ̇2

1

∂2T
∂θ̇1∂θ̇2

∂2T
∂θ̇1∂θ̇2

∂2T
∂θ̇2

2


∂T

∂θ̇1
= 2Rθ̇1 cos2 θ2 + Jθ̇1 ⇒

∂2T

∂θ̇2
1

= 2R cos2 θ2 + J

∂2T

∂θ̇1∂θ̇2
= ∂2T

∂θ̇2∂θ̇1
= 0, ∂T

∂θ̇2
= 2Rθ̇2 ⇒

∂2T

∂θ̇2
2

= 2R

M =
 2R cos2 θ2 + J 0

0 2R

 (1.4)

=⇒ Ṁ =
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Figure 1.3: Schematic for Problem 3.

Problem 3
Find the inverse dynamic equations of the mechanism shown in Fig. 1.3

• Kinetic energy

– Kinetic energy of M
TM = 1

2Mẋ2

– Kinetic energy of m

~p = (x+ l sin θ)~j0 + (l cos θ)~i0

~̇p =
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– Kinetic energy of the mechanism
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• Potential energy
V = −mgl cos θ

• Euler-Lagrange Approach

L = T − V → L = 1
2Mẋ2 + 1

2m
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– In x direction:
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∂ẋ
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– In θ direction:
d

dt
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∂θ̇
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θ
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dt
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