
END TERM EXAMINATION
EIGHTH SEMESTER [B.TECH. MAy-JUNE 2012

Paper Code: ETME404 Subject: Robotics

Time: 3 Hours Maximum Marks :75

Note: Attempt any five question including Q.no.1 which is compulsory. Select one

question from each unit. Assume missing data if required.

(Please write y(}ur Exam Roll No.) Exam Roll No.•..••••••..•••..•.•...

QI Answer the following questions. in brief:-

(a) Who is known as father of Robotics?

(b) What definition of Robot is given by RIA?

(c) What are three laws of robotics?

(d) What is. the envelope of a robot?

(e) How do you specify a robot?

(f) What is meant by repeatability of a robot?

(g) What is point-to-point control in a robot?

(h) What is Inverse Kinematics for Robotic Arm?

(i) What is a programmable controller?

(j) What is RPY Gripper?

(2.5xlO=25)

UNIT-I

Q2 (a) What are the basic components of a robotic system? State the main function of each

of the com ponen ts. (4)

(b) Sketch the following manipulator configurations:- (4)

(i) TRT:R (ii)TVR:TR

(c) Sketch two views to indicate the work envelope of a- (4.5)

(i) Cartesian robot (ii) Cylindrical robot (iii) Polar robot

OR

Q3 (a) What are the advantages of hydraulic drive systems over electrical drive system? (4)

(b) What is the difference between open loop and closed loop servo system? (4)

(c) What are the common sensors used in the robots? State at least five different types

of sensors mentioning the specific attribute to be measured by each. (4.5)

UNIT-II

Q4 (a) Two frames, {A}and {B}are initially coincident. Frame {B}undergoes the following

four motions in sequence with respect to axes of frame {A}:

(i) A rotation of eo about z-axis.

(ii) A translation of d units along z-axis.

(iii)A translation of a units along x-axis.

(iv) A rotation of aO about x-axis.

Determine the fil.1,~homog~;:neous transformation matrix to describe the frame {B},

after the transformation, with respect to the frame {A}. (4.5)

(b) Carry the forward kinematics for a articulated robot arm shown in figure-I, explain

the following steps properly:- (2x4=8)

(i) Link coordinate frame at all joints.

(ii) D-H parameter table.

(iii) D-H Matrices

(iv) Position of point P wrt fixed point 0 in termssuitable Link parameters and joint

angles.

Figure-1.articuJated robot arm
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Q5 (a) Develop the Denavit - Hartenberg (D-H) transformation matrix T/_1 for adjacent

coordinate frames, ito i-.1 and discuss its significance in the study of robot arm

kinematics. (4.5)

(b) Determine the manipulator jacobian matrix for 3-DOF articulated Robotic arm as

shown in figure-2. (8)
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Figure-2: Three axis articulated robot arm

UNIT-III

Q6 (a) How do you classify a robot end-effector? Mention some of the commercially

available robots using these robot wrists. (4)

(b) With the aid of sketches, describe briefly pitch, yaw and roll motions of a robot
wrist. . (4)

(c) The end effector of a robot ER VII is rotated about fIxed axes starting with yaw of -

n/2, followed by a pitch of-n/2. What is th~ resulting rotation matrix? (4.5)

OR

Q7 The mechanical gripper uses friction to grasp a part weighing 25N. The coefficient of

friction between the part and the gripper pad shown in figure-3 is 0.3. The gripper is

accelerating down with a acceleration=9.18m/s2. The diameter of the piston of

pneumatic cylinder is 65mm. Take a factor of safety=1.5 and assume the lengths

Ll=60MM, L2=40MM, L3=15MM, L4=45mm.

L, 4 4

Alr·out

Calculate the following:-

(a) The gripping force (Pg) to retain the part.

(b) Actuating force (P) required to achieve this gripper force.

(c) The pressure (Pa) of air needed to operate t~e piston.

(d) The power required if the discharge is 0.015m3/sec.

(12.5)

UNIT-IV

Q8 (a) Give the name of any.four industries in Delhi/NCR where Robots are being used.

Specify the plant/shop name, type of Robot and applications for each. (4)

(b) Write a short note on describing the factorie~ of future. What will be the role of

Humans in this factory? . (4.5)

(c) Why Robot is considered as 24/7 worker? (4)

Q9 (a) Write the 10 principle of material handling given by College Industry Council on

Material Handling Education (CICMHE). (5)

(b) An automated guided vehicle system ha~ an average travel distance per

delivery=200m an average empty travel distance=150m. Load and unload times are

each 24 sec and the speed of AGV=lm/s. How!many vehicles are needed to satisfya

delivery requirement of 30deljhr? Assume availability A=O.95. (7.5)
************
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