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e : 3 H
o

u
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M
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The candidates shall Hm
it their answ

ers precisely w
ithin the answ

er­

book ( 40 pages) issued to them
 and no supplem

entary/continuation 

sheet w
ill be issued. 

N
o

te : 
T

his question paper carries five sections. A
ttem

pt any five 

questions selecting at least one question each from
 section 

A
, B

, .c and D
. S

ection E
 is com

pulsory. A
ssum

e any 

suitable m
issing data if any. U

se o
f non-program

m
able 

calculator is allow
ed. 
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C
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1. 
(a) 

D
iscuss the various elem

ents o
f the autom

ation. 
(3) 

(b) 
D

efine the term
 'autom

ation'. D
iscuss the key differences 

betw
een hard autom

ation and soft autom
ation in term

s o
f 

d
e

sig
n

 fle
xib

ility, p
ro

d
u

ctio
n

 vo
lu

m
e

, a
n

d
 syste

m
 

adaptability. 
(7) 

2. 
(a) 

D
escribe the w

orking principle o
f a pneum

atic m
anipulator. 

H
ow

 does com
pressed a

ir g
e

n
e

ra
te

 m
otion in such 

system
s? 

(6) 

(b) 
E

n
list th

e
 

d
e

sira
b

le
 

fe
a

tu
re

s 
o

f th
e

 
p

n
e

u
m

a
tic 

m
anipulators. 

( 4) 
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3. 
C

lassify ~
e

 robots according to .the coordinates o
f m

otion w
ith 

a sketch and explain the features o
f each type. 

(10) 

4. 
(a) 

W
h

a
t a

re
 the ke

y co
m

p
o

n
e

n
ts o

f a m
o

tio
n

 co
n

tro
l 

system
? E

xplain their functions. 
(6) 
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(b) 
E

xplain the concept o
f interpolation in m

otion control. (4) 
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5. 
(a) 

A
 spatial 3 D

O
F spraying robot has been designed as 

illustrated in Fig. 1. (i) C
reate the D

H
 param

eter table for 

the robot and (ii) O
btain the final transform

ation m
atrices 

by using direct kinem
atic analysis. 

(5) 

6. 

Fig. 1 
z 

(b) 
E

xplain D
H

 convention b
rie

fly to w
rite dow

n general 

hom
ogeneous transform

ation m
atrix. 

(5) 

? 
0 

? 
3 

(a) 
A

 f 
• 

ed b 
I o.s 

? 
? 

g I 
F.nd th 

ram
e Is represent 

y F
 =

 
. 

1 
e 

0 
? 

? 
7 

0 
0 

0 
1 

m
issing values using properties o

f the fram
e. 

(3) 

(b) 
T

he co-ordinates o
f a point rabc is given by (7. s. 3)T w

hich 

is rotated about the O
X

-axis o
f the reference fram

e O
XYZ, 

by angle o
f 60°. D

eterm
ine the co-ordinates o

f th
e

 point 

r xyz· 
(3) 

( c) 
D

iscuss the R
oll, P

itch, Y
aw

 (R
P

Y
) angles. 

(4) 
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7. 
(a) 

D
erive 1he invctse kinem

atics equatJons tor a S
C

A
A

A
 robol 

w
lh

 tw
o rotational )ofnts and one prism

atic jo
in

t StlO
W

 a1 

the necessary ateps. 
(7) 

(b) 
C

alcu&
ate the Inverse o

f the f onow
tng transform

ation: 

J
j 

.:.! 
O

 5 
2 

2 

1 
fi 

O
 

4 
(3) 

T
e

l -2 
2 

1 
3

1 
0 

0 

0 
0 

O
 

1 

6. 
(a) 

E
xplain the payback m

e
th

o
d

 used tn econom
ic analysis 

and dlustrate ft w
ith an appropriate exam

ple. 
(5) 

(b) 
D

iscuss tw
o

 applications o
f the ro

b
o

ts in p
ro

ce
ssin

g
 

operations. 
( 5) 
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pulsory) 

9. 
B

rieffy explain. 

{a) 
W

ork envelop 

(b) 
E

quivalent uniform
 annual cost m

ethod 

( c) 
R

oll M
otion 

(d) 
M

anipulator 

(e) 
S

crew
 transform

ation 

{Q 
Law

s of robotics 

(g) 
D

isadvantages o
f autom

ation 

( h) 
D

egree or freedom
 

(i) 
C

ontinuous P
ath m

otion trajectory m
 robotics 

(J) 
Fives-axis a

rticu
la

te
d

 ro
b

o
t 

( 1
0

x2
=

2
0

) 

J 
J 
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