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ANNA U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 
B . E . / B . T e c h / B. A r c h (Ful l T ime) - END S E M E S T E R E X A M I N A T I O N S , A P R I L / MAY 2025 

D E P A R T M E N T O F M E C H A N I C A L E N G I N E E R I N G 
J^V II S e m e s t e r 

G E 5 1 5 2 - Eng ineer ing M e c h a n i c s 
(Common to all b ranches) 

(Regulat ion 2 0 1 9 ) 

[Note: All the figures should be referred readily below the respective questions] 

T ime:3hrs . 
C 0 1 

Max.Marks : 100 
Applying the various methods to determine the resultant forces and its equilibrium acting ona particle 
in 2 D and 3D. 

C 0 2 Applying the concept of reaction forces (non-concurrent coplanar and noncoplanar forces) and 
moment of various support systems with rigid bodies in 2D and 3D in equilibrium. Reducing the force, 
moment, and couple to an equivalent force - couple system acting on rigid bodies in 2D and 3D. 

C 0 3 Applying the concepts of locating centroids/center of gravity of various sections / volumes and to find 
out area moments of inertia for the sections and mass moment of inertia of solids 

C 0 4 Applying the concepts of frictional forces at the contact suri'aces of various engineering systems. 
COS Applying the various methods of evaluating kinetic and kinematic parameters of the rigid bodies 

subjected to concurrent coplanar forces. 
B L - B l o o m ' s Taxonomy L e v e l s 
( L 1 - Remember ing , L 2 - Understanding, L3-App ly ing , L4 -Ana l ys i ng , L 5 - Evaluat ing, L 6 - Creat ing) 

P A R T - A (10 X 2 = 20 Marks) 

( A n s w e r all the Quest ions) 

Q.No Q u e s t i o n s 

1 Def ine the polygon law with sui table example . 

2 F ind the unit vector between the points represented in Ca r tes ian 

coordinates a s (0, 1 , -1) mm and (1.5, -2 , 3) mm. 

3 Wri te down the s ign i f icances of Var ignon 's theorem. 

4 Rep resen t the vector form of Moment acting at two points A and B 

in s p a c e with respec t to the Fo rce vector and d is tance between 

those points. 

5 S ta te the paral lel ax i s theorem. 

6 At what geometr ical condition, the va lue product of inertia is taken 

a s z e r o ? G ive an examp le . 

7 P e n down the friction law cor responds to two sliding bodies p laced 

one on another in su r face contact l ies on an inclined wal l . 

8 D raw the f ree body d iagram of a ladder such that one of its e n d s 

is on the floor and other end is on the smooth wal l . 

9 A particle moving with an angular velocity of 5 rad/s around a f ixed 

ax i s at a d is tance of 2 m from the ax is . F ind its l inear velocity. 

10 S ta te the law of conservat ion of momentum. Write its exp ress ion . 
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P A R T - B (5 X 13 = 65 Marks) ^ 

Q.No Q u e s t i o n s Marks C O B L 

11 (a) (i) A s part of thie des ign of a new sai lboat, it is desi red to determine 13 1 L3 

ttie drag force which may be expec ted at a given s p e e d . T o do 

so , a model of the proposed hull is p laced in a test channe l and 

three cab les are used to keep its bow on the centre line of the 

channe l . Dynamomete r readings indicate that for a g iven s p e e d , 

the tension is 40 Ib. in cable A B and 60 Ib. in cable A E . Determine 

the drag force exer ted on the hull and the tension in cab le A C . 

E 

O R 

1 1 ( b ) Col lars A and B are connected by a 25-in.-long wire and c a n sl ide 13 1 L3 

freely on fr ict ionless rods. If a 60-lb force Q is applied to col lar B 

a s shown, determine (a) the tension in the wire when x = 9 in., (b) 

the corresponding magnitude of the force P required to maintain 

the equilibrium of the sys tem, (c) If P = 120 Ib. and Q rema ins the 

s a m e ; determine the d i s tances x and z for which the equil ibrium 

of the sys tem is mainta ined. 



1 2 ( a ) Fo r the beam shown in F igure below, find the react ions at the 

supports A and D. 

y 3 kN 

B 

5kN 

1 2 ( b ) 

1 3 ( a ) 

1 3 ( b ) 

a 

0.3 m 0.5 m *̂  ' '• —~y 
0.4 m 

O R 

A uniform pipe cover of radius r = 240 mm and m a s s 30 kg is held 

in a horizontal position by the cable C D . Assum ing that the 

bearing at B does not exert any ax ia l thrust, determine the 

tension in the cab le and the react ions at A and B. 

.160 mm 

Determine the A r e a Moment of Inertia of the C sect ion w h o s e 

f langes d imension is 100 mm x 20 mm and web dimension is 20 

mm X 60 mm about its centroidal ax i s . 

O R 

Find the centroid of the shee t metal shown in figure below: (All 

d imens ions are in mm) . 
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4 

1 4 ( a ) A ladder of length 12 m and weight 400 N is leaning against a 

vert ical wal l with an angle of 35° to the vert ical . A man of weight 

500 N cl imbs the ladder. If the wal l is smooth, what is the position 

of the man that induces slipping of the ladder? T a k e p = 0.3 for 

ground. 

O R 

13 L 3 

14 (b) Determine the minimum horizontal force P that should be applied 

to the wedge to ra ise the 1500 N block a s shown in figure below. 

1500N 

13 L 3 

15 (a) A train of length 950 m is running at a constant accelerat ion of 

0.2 m/s'^2 and t rave ls 6 km in 3 minutes and attain its max imum 

al lowable velocity. After that, the s a m e velocity is mainta ined. 

i. Determine the initial and the final veloci t ies. 

i i . At the instant, find the d is tance between the last 

compartment of the train and the f ixed point of re ference 

P in the first 30 s e c o n d s . 

13 L 3 

O R 

15 (b) T w o bodies one of m a s s 30 kg, m o v e s with a velocity of 10 m/s 

s t r ikes on an another body of m a s s 15 kg, moving in the opposite 

direction with the velocity of 10 m/s centrally. F ind the velocity of 

e a c h body after the impact, if the coefficient of restitution is 0.8. 

13 L 3 

V 
A . 



P A R T - C (1x 15=15Marks) 

(Q.No.16 is compulsory) 

Q. No Q u e s t i o n s 

16. i. Identify the best among the methods of sec t ions and method 

of joints to so lve the t russ problem shown in f igure below. 

ii. Just i fy the method you choose to approach this problem. 

iii. Us ing the method you choose , determine the fo rces in the 

m e m b e r s A B , D B , and D E of the t russ. 
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