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Answer ALL questions 
Part - A (2 x 10 = 20 marks) 

1. Dis t inguish between Kinemat ic l i n k and pair. 
2. What is Coriolis component ? Expla in . 
3. State the laws of f r i c t i on . 
4 . Write a note on bel t drives. W h y are they preferred over gear drives? 
5. What is eccentric motion? Where is this used? 
6. Why are special contour cams used? 
7. Write a not o n the law of gearing 
8. Dis t inguish between compound , reverted and epicyciic gear t ra ins . 
9. Where flywheels used ? W h a t is their funct ions? 
10. Write a note on balancing of r o t a t i n g masses. 

Part - B {5 x 16 = 80 marks) 
1 1 . A single plate c l u t c h t r ansmi t s 25 kW at 900 r p m . The m a x i m u m pressure in tens i ty 

between the plates is 85 k N / m 2 . The outer diameter of the plate is 360 m m . B o t h sides 
of the plate are effective a n d the coefficient of f r i c t i o n is 0.25. Determine 

(i) the inner diameter of the plate 
(ii) the axial force to engage the c l u t c h 

12a). I n a f o u r - l i n k mechanism, the dimensions of the l i n k s are as under : 
AB = 50 m m , BC = 66 m m , CD = 56 m m and A D = 100 m m 
At the ins tan t w h e n 1DAB = 6 0 ° , the l i n k A B has an angular velocity o f 10.5 r ad / s i n 
the counter-clockwise d i rec t ion . Determine 
(i) the velocity of po in t C 
(ii) the velocity of po in t E on the l i n k BC w h e n BE = 40 m m 
(iii) the angular velocities of the l inks BC and C D 
(iv) the velocity of an offset po in t F on the l i n k B C i f BF = 45 m m , CF = 30 m m a n d 

BCF is read clockwise 
(v) the velocity of an offset po in t G on the l i n k CD i f CG = 24 -mm, D G = 44 m m a n d 

DCG is read clockwise 
(vi) the velocities of r u b b i n g at pins A, B , C and D . The rad i i of the p ins are 30 , 

40,25 and 35 m m respectively. 
(OR) 

12b). For the conf igura t ion of a s l ider-crank mechanism shown i n Fig., calculate 
(i) The acceleration of the slider at B 
(ii) The acceleration of 6 po in t E 
(iii) The acceleration of l i n k A B . 

OA rotates at 20 r a d / s counter-clockwise. 
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13a). Draw the profi le of a cam operat ing a knife-edged fol lower hav ing a l i f t of 30 m m . The 
can raises the follower w i t h S H M for ISO 0 of i ts ro ta t ion fol lowed by a period of dwe l l 
for 6 0 ° . The follower descends for the next 100° ro ta t ion of the cam w i t h u n i f o r m 
velocity, again fol lowed by a dwe l l period. The cam rotates at a u n i f o r m velocity o f 120 
r p m and has a least r ad ius of 20 m m . W h a t w i l l be the m a x i m u m velocity and 
acceleration of the follower -during the l i f t and the re tu rn? 

(OR) 
13b). A tangent cam w i t h a base circle diameter o f 50 m m operates a roller follower 20 m m i n 

diameter. The l ine of s t roke of the roller fol lower passes t h r o u g h the axis o f the cam. The 
angle between the tangent ia l faces of the c a m is 6 0 ° , s p e e d of the cam shaf t 200 r p m and 
the l i f t of the follower 15 m m . Calculate 
(i) the m a i n dimensions of the cam 
{ii) the accelerations o f the follower at 

\a) the beginning o f l i f t 
{b) where the roller j u s t touches the nose 
(c) the apex o f the c i rcu la r no"se. 

14a). I n a reduc t ion gear s h o w n i n Fig. , the i n p u t S has 24 teeth. P and C const i tute a 
compound planet having 30 and 18 teeth respectively. I f a l l the ?gears are of the same 
pi tch , f i n d the ra t ion of the reduct ion gear. Assume A to be fixed. 
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(OR) 

14b). The number of teeth of a spur gear is 30 a n d i t rotates at 200 r p m . What w i l l be i t s 
circular p i t c h and the p i t c h l ine velocity i f i t has a module o f 2 m m ? 

15a). Figure shows a rotor hav ing the fol lowing properties. 

m i = 4 k g n = 75 m m 9 i = 4 5 ° 
m 2 = 3 k g r 2 = 85 m m 0 2 = 135° 
m 3 = 2.5 k g r 3 = 50 m m 0 3 = 2 4 0 ° 

Determine the a m o u n t of the countermass at a radia l dis tance of 75 m m required fo r 
the static balance. 
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IOR1 
• CTthe fo l lowing properties: 

Q rotor h a v i n g the iou 
shows a r o w 

m i - * 1 * 
GV2 - 3 k g 
rfl3 

= 2.5 k g ra 

r i = 75 ram 
r 2 = 85 m m 

= 50 m m 

Q 2 - 135° 
G 3 = 240" 

r c i = 75 m m 
= 40 m m 
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