KUMARAGURU

character is life

GENERAL INSTRUCTIONS TO THE CANDIDATES

. Candidates are instructed to answer the questopsraBloom’s Taxonomy knowledge level,(t Kg)

2. Candidates are strictly instructed not to writetamg in the question paper other than their ralnier.

. Candidates should search their pockets, desks endhbs and handover to the Hall Superintencent/
Invigilator if any paper, book or note which thewynfind therein as soon as they enter the exanomati
hall.

. Candidates are not permitted to bring electroni¢clhes with memory, laptop computers, perscnal
systems, walkie-talkie sets, paging devices, mopiienes, cameras, recording systems or any othelr
gadget / device /object that would be of unfaiistaace to him / her.

. Corrective measures as per KCT examination poligidisbe imposed for malpractice in the hall liike

copying from any papers, books or notes and atiempa elicit the answer from neighbours.

B.E DEGREE EXAMINATIONS: DEC 2015
(Regulation 2014)
Third Semester
CIVIL ENGINEERING
U14CET303: Strength of Materials-I
Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)
1. Assertion (A): Tensile longitudinal stress proés compressive lateral strains CO1 [Kg]
Reason (R): Lateral strain to longitudinal strakmown as Poisson’s ratio
a) Both A andR are true and R is the b) Both A and R are true but R is not
correct explanation of A the correct explanation of A
c) Aiscorrect but R is false d) Ais false butsRrue
2. If a cantilever beam is subjected to a poind lagits free end ,then the shear force und&€io2  [K]
the point load is
a) Less than the load b) zero
c) More than the load d) Equalto the load
3. The deflection at the free end of a cantilevdength ‘L’ subjected to a point load ‘W’ CO3 [K|]
at the free end is

a) WL¥48EI b) WL3EI
c) WLY48EI d) WLYSEI
4. Which of the following statements are incorrect? CO1 [Kq]

1)Stress is directly proportional to strain withine elastic limit
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10.

2)The stress is force per unit volume
3)Hook’s law holds good up to the breaking point
4)The ratio of linear stress to linear strain iBechyoung’s modulus

a) 1,3 b) 2,3
c) 14 d 24
Arrange the statements given below in sequenceatyze the plane truss Cco2

1. determine reactions at the support
2. check whether the truss is statically deterneimmatnot
3. determine forces on each member by applyingtemsof equilibrium

a) 1,23 b) 1,3,2

c) 213 d 231

Conjugate beam is an imaginary beam of lengtraletp that of original beam but forcO3
which load diagram is diagram

a) M/2EI b) MI/3EI

c) 2M/El d M/EI

Closed coil helical springs are also called as Cco4
a) Compression spring b) Tension spring

c) Laminated spring d) Buffer spring

The strain energy stored in a shaft due tadoiis given by CO5
a) 12v/2C b) t2/%4C

c) tV/4C d) tV4C

The shafts are designed on the basis of CO5
a) Strength b) Rigidity

c) Stress d) Both strength and Rigidity.

Match list | (load) with list Il (nature of SF&nd BMD) and select the correct answer B2
using codes given below the lists

List | List 11
A. Shear force between two point | i.varies parabolically
loads
B. shear force due to uniformly ii.remains constant

distributed load
C.bending moment due to uniformjyii. varies linearly
distributed load

D. bending moment due to iv. has cubic curve
uniformly varying load
A B C D
a) i i il v
b) il i v ii
c) i iii [ iv
d i i iV i
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PART B (10x 2 =20 Marks)
(Answer not morethan 40 words)

11. The Young’'s modulus and the Shear modulus of nateaie 120GPa and 45GP&O1 [Kj]
respectively. Determine its Bulk modulus.

12. Define a composite bar. Explain how to determine dtresses and load carried by ea€Rl [Kj]
member of a composite bar.

13. Find the reactions at the supports of the beamrmdpetow. COZ [K4]

A C
4 \ v 20MN-m
2m 2m

- |
- ’[‘ ‘-l

14. What is the advantage of method of section ovehatebf joints? Explain how to use€c02 [K]
method of section to find forces in the membera tiliss.

15. Write down the equations for slope and deflectiorihe free end of a cantilever beafiO3 [K]
carrying uniformly distributed load W/m run oveetkntire span.

16. Write the methods for finding the slope and deftectat a section in a loaded beafO3 [KJ]
considering the loading condition and types of sufsp

17. List the different types of springs and explainaggplications. CO4 [KJ]

18. A closely coiled helical spring is to carry a laafd500N. Its mean coil diameter is to be 1004 [K]
times that of the wire diameter. Calculate thesanaiers if the maximum shear stress in
the material of the spring is to be 80N/fifiake C=8x1HN/mnt.

19. Write the assumptions made in the derivation ofslstress produced in a circular shafos [K,]
subjected to torsion.

20. A solid shaft of 20cm diameter is used to transtoijue. Find the maximum torqué&O5 [Kg]
transmitted by the shaft if maximum shear stredsded in the shaft is 50N/nfm

Answer any FIVE Questions:-
PART C (5x 14=70Marks)
(Answer not morethan 300 wor ds)
Q.No. 21 isCompulsory
21. A compound tube consists of a steel tube 140mnrnatediameter and 160mm CO1 [Kg]
external diameter and an outer brass tube 160mennadt diameter and 180mm
external diameter. The two tubes are of the sangthe The compound tube carries
an axial load of 900kN. Find the stress and thel lcaried by each tube and the
amount it shortens. Length of each tube is 140makeTE for steel as 2x10
N/mn¥ and for brass as 1x1R/mn?

22. At a point within a body subjected to two mutugligrpendicular directions, the CO1 [K4]
stresses are 80N/mintensile and 40 N/mfntensile. Each of the above stresses is
accompanied by a shear stress of 60 NinDetermine the normal stress, shear
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23.

24.

25.

26.

stress and resultant stress on an oblique platieedcat an angle of 45with the
axis of minor tensile stress.

A simply supported beam of length 10m , carriexdoumly distributed load and
two point loads as shown in figure below.Draw thE.&nd B.M. Diagram for the
beam.Also calculate the maximum bending moment.

50kN l 10kN/rn l40kN
N
A A AEIEVEEEEEERA 4%

B
|
I ]
Zm 4m am
- e ~ e ;]

10m

A beam of length 6m is simply supported at its esld carries two point loads of
48kN and 40kN at a distance of 1m and 3m respdgtix@m the left support. Find

I. Deflection under each load

il. Maximum deflection

iii. The point at which maximum deflection occurs.

A solid cylindrical shaft is to transmit 300kW a@@.rpm.

(i) If the shear stress is not to exceed 80MA/RiNd its diameter.

(i) What percentage saving in weight woul@ bbtained if this shaft i
replaced by a hollow one whose internal diametmals 0.6 of the external
diameter? The length, the material and maximumrsdteass being same.

A closely coiled helical spring of round steel wit® mm in diameter having 10
complete turns with a mean diameter of 12 cm igesibd to an axial load of 200
N. Determine : (i) the deflection of the spring (Maximum shear stress in the
wire (iii) stiffness of the spring. Take C= 8 x18mn?

*kkkkkkkkhkkk

coz [Ky]

cos [Ky]

CO5  [Kg]

CO4  [Kg]
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