@itk

A (Fages : 4}

COMBII\ED FIRST AND SECOND SEMESTER B.TECH. (ENGINEERING)
DEGREE EXAIVI’INATION APRIL 2014

(2009 Scheme)
PTEN/EN 09 105—ENGINEERING MECHANICS

Sn o PR A o . /
Answer all questions. \ |

Each question carries 2 marks. &

Time : Three Hours

Dlstmgmsh between Equilibrant and Resultan 6.

Define angle of repose. S

List any three useful effects of frictbon’ - = «
State Papp.us-Guldinus theorems, :

What is Chasle’s theorem ?

OR8N

(5 x 2 = 10 marks)- : ‘

Part B : : g ' : o
Answer any four questions.
Each question carries 5 marks.

’b/EHEOl’GI’“S of me ;namcs

L1

ta) Theorem of t three ferces

9 i floor.
' titution
10 wverticaliy ’&‘W&I‘*" with an initial veloe; ity of 1‘% m/sec Fmd the (a} time taken to
' R naximum helght {b) The maximum height ;and (¢} the fina] xelccu when it strikes 2
the. g}'ouzzd.
11. t 7‘19 expression for the second moment of area of g euanguiar (*ross~:,ectron of a ba.;e b and

depth ¢ about the centroxdal axis parallel to-the base."
(4 x 5 = 20 marks)
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(b) Ifthe tension -m wire ‘AR’

so that the resuitant of +
- also the resultant

he three orees g

Pari C
Answer Section (a) or

Each questio carries

Fi gure 1
Or

is 75 kN determine the re
pplied at

Section (b))~
10 mareks.

quired values ¢

‘A’ is vertica] as sh

ftension

sin "A‘C"A and ‘AQj’,
own in Figure 2. Find
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13. (a) Anetfort of 200 N is required to just move a body up an inelined plane of angle 15°, the forces _-
acting parallel to the plane. If the angle of inclination of the plane is made 20°, the effort
required, applied parallel to the plahe is found to be 230 N. Find the weight of the body and- - :

the coefficient of friction.
or

(b) Calculate the moment of inertia of the section shown in Figure 3 about the centroidal axes. -

All dimensions are in mm.
Figure4
14. (a) Draw shear force bending moment diagrams for the sir.ﬁply supported beam shown in

Figure 4.

Turn over
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(b) Find the forces in the various members of the frame shown in Figure

i
2 ic ¥ 0.8 ALT% &4

o

)?4 . Figure 5

15. (a) Find the power of locomotive drawing a train whose weight is 600 kN up an incline 1 in 100 at
a steady speed of 4.5 km/h. Assume frictional resistance to be 8 N per 1000 N.
s :
(b) A body weighing 196.2 N slides up a 30 inclined plane under the action of an applied force
- 300 N acting parallel to the inclined plane. The coefficient of friction is 0.2. The body moves
from rest. Determine : :

{i}. Aceceleration of the body. : . ' >
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COMBINED FIRST AND SECOND SEMESTER B. TECH. (ENGINEERING)
DEGREE EXAMINATION, MAY 2011

EN 04 107 (A)—ENGINEERING MECHANICS (A)
(For CE, Al, CH, CE, CS, EE, EC, IT, IC, BM, BT, PT)
Time : Three Hours Maximum : 100 Marks
Answer all questions. '
Part A
Each question carries 5 mdrks.
L ‘ (a) State and prove Lami’s theorem.
(b) Explain the different types of forces with neat sketch.
(c) State the féctors influencing friction.

(d) What are prinicipal axes and principle moments of inertia ?

(e) Define the term ‘support reaction’. Describe the analytical as well as graphical methods for
finding out the support reactions of a beam carrying vertical loads only. ' :

(f) What is a plane truss ? What are the assumptions made in the analysis of plane trusses ?
(g) State and prove the working energy equation.

(h) State and prove the D’Alembert’s Principle. :
(8 x § = 40 marks) .

Part B

II. (a) An automobile is pulled by means of trucks as shown in Figure 1. If the resultant of the two
forces acting on the automobile is 25 kN being directed along the positive direction of
X-axis, determine the angle 0 of the cable attached to the track at B such that the force Fy
in this cable is minimum. What is the magnitude of force in each cable when this occurs ?

Or
WWW.C dutalks : Org Turn over



