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Attswer Al l  The Fol lowine Ouest ions:
The l5-

Poilrt relative to the

I-\'-Z frarne

Point re[Ttive to tre
I-J-K frnnre

@ator, End-effector, tink and joint

bi Compare between ih".om11on trar-rslational robot arm designs.

c) Explain the basic elements of a robotic system'

The Second Ouestion (15- Ma.rks)
^\ Flo. l , '^o fhe nlenar rotat ion matf ix Ratr ixR(01)correSpondingtoangle01fromcoord inate

axes XrYr to coordinate axes XsY6'

b )F ind theHomogenousMa t r i x f o ra t rans la t i on inXYZ
in f igure ( l).
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The Third Ouestion (20- Malks)
een Forward and Inverse Kinematics of a robot'

b; U*tin.r Joint angle, Joint distance, Link lenglh, Link twist angle.

c) Find the D-H ilatrix for a 3 Revolute Joints shown in figure (2), using link

parameters in Table. I

The Fourth Question (20- Marl.a)

; Dtat* th*esultant rotation matrix for YPR angles'

b; Find the D-H matrix for a 4-DOF Grntry Robot Arm shown in figure (3), using

link parameters in Table. 2



t Ger) Q/I) 4 e

o o { t o oo

I o .- i() o Or

2 -90 d2 g2

Figure (: ) & Trble. I

Garrtry llobor tn C,

With best wishes
Dr. HaIu S. El Sayed
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