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Note: (a) All questions are compulsory.

(a) Accuracy (b) Resolution

Q3 | What are the various types of mdustnal productlo systems? Providea | CO3 3
brief explanation of each. g

Q4 | What is the functional structure of a typwal sensor system? Providea | CO4 3
block diagram and briefly descrlbe the function of each block.

Q5 | What is meant by the degre £ freex.iom? Explam the degrees of CO2 5 0
freedom for a cylindrical JOlllt a rotational joint, and a SCARA robot,

Q6 | Figure shows a frame {B} that is rotated relative to frame {4} aboutZ | CO2 5
axis by 30 degrees translated 4 units in XA, and translated 2 units in
Y,. Here, Z is pomtmg out of the page. A position vector in frame {8}

is glven by,
frame {A} ?

—'*-[1 3 0]T. What is its position vector with respect to

YA | [Al .
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Q7

Figure below shows a three-link planar arm where all three joints are
revolute. Calculate the Denavit Hartenberg (DH) parameters for the
arm. Write the 4 parameters (a;_q, @;_1, d;, 8; ,where i = 1,2,3,4) in
tabular form. Briefly write the steps involved to obtain each
parameter.

CO5

Q8

Consider a robot arm with three links. The D H parameters for the
robot arm are as follows

ay | o1 | dy ;
S 2 6,
g0 |- 1 0 o)
Calculate the homogeneous transformation matrix for the end-effector
position with 8,=45°, 62=30°, and 85=60°. ;
The general form of Llnk transformatlon is given as:
cf; —3; 0 44 |
sbco; .y oy —soy_y —sw;qd;
sO50; 4 oy copq  ctyd;
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Qo

A single-link robot with a rotary joint is motionless at & = 30 degrees.

‘Tt is desired to move the joint in a smooth manner to ¢ = 60 degrees in
5" seconds. Find the coefficients of a cubic polynomial that

accomplishes this motion and brings the manipulator to rest at the
goal. Plot (he position, velocity, and acceleration of the jomnt as a
function of time.
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