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Note: (a) All questions are compulsory.

(b) Marks are indicated against each question in square brackets. P

(¢} The candidate is allowed to make Suitable numeric assumptions wherevek rec?mrea’ Jor
solving problems g, 17

QI. How has the historical evolution of robotics influenced contemgcir i
implications does it hold for the future?

__b-%:s%ciety, and what
[CO1, 2M]

Q2.

Q3.

mathematical representation of position and nentatlon using transformatlon matnces
Provide examples of how the position and:ori

Denavit Hartenberg” " (DH) ﬁ‘i)arameters for the arm. Write the 4 parameters
(ati_q,Q4-4,4d;, a}f.,ﬁéwh re = 1,2,3,4) in tabular form. Briefly write the steps involved to
obtain each parfameter. [CO5, 5M]

[P.T. O]
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Q6. Consider a robot arm with three links. The D-H parameters for the robot arm are as follows:

i o1 a4 d; 8;
1 0 0 2 8;
2 90° 1 0 &,
3 0 3 0 iR
Calculate the homogeneous transformation matrix for the end-effector position with §,=45°,
02=30°, and 6;=60°. [CO3, 5M]
\.‘%}‘

Q7. A single-link robot with a rotary joint is motionless at 6 = 30 degrees. It is desired t*g\ move
the joint in a smooth manner to & = 60 degrees in 5 seconds. Find the cocfﬁci@’ht% c§§§ cubic
polynomial that accomplishes this motion and brings the manipulator to resi‘at thegoal. Plot

the position, velocity, and acceleration of the joint as a function of time.

§ \\5@ %\\ C04’ 5M]

Q8. Find the DH parameters for the PUMA 560 robot shown below. ‘Ten‘calculate the 4 x 4
Homogenous transformation matrix of the {link - 3} with respect: & inertial link or fixed

link {link- 0} for the PUMA 560 robot using the DH parameter

S

PUMA 560 manipulator

[CO3, 5M]

fore arm of the PUMA 560 manipulator
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