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INSTRUCTONS:
1. Answer 03 questions from each section.
2. Answer to the two sections should be written in separate books.
3. Neat diagrams must be drawn wherever necessary.
4. Black figurers to the right indicate full marks.
5. Assume suitable data, is necessary.
SECTION-1
Q.1 a) Explain with neat sketch, the setting out operation for RCC framed
structure building.
[6]
b)How will you provide foundation on block cotton soil?
[6]
c) Draw a neat sketch of precast concrete pile.
[4]
OR
Q.2 a) Explain with neat sketch, under-reamed pile foundation.
[6]
b) State the advantage of dressing of stones; Explain with neat sketch, the
Boasted finish and Reticulated finish?
[6]
c) What is pointing? What are the different types of pointing?
Explain any 2 in detailed?
[6]
Q.3 a)What is the necessity and importance of joints in concrete work?
[6]
Explain the expansion and contraction joint in concrete work?
b) What is curing? How will you achieve curing of RCC slab, column and
footings?
[6]
c) Write a short note on precast construction
[4]
OR

Q. [4] a) Draw a neat sketch of formwork for ‘RCC Column’
and ‘RCC Footing’.
b) Explain in detailed the construction of cavity wall.
c) What are the advantage of ‘Reinforced brick masonry’?
Q.5 a) Explain with neat sketch, the ‘Jack arch floor’?
b) Explain the terms:
i. Principal rafter.
ii. Purlin.
iii. Truss.
c) Draw neat sketches (line diagram) of any five different
types of trusses.
OR
Q.[6] a) State the functional requirements of flooring
b) Draw neat sketch showing fixing details of ‘AC sheets’
c) Write short notes on:
i. Rubber Flooring.
ii. Stone flooring.
SECTION-2

[6]
[6]
[4]
[6]
[2*3]

[6]

[6]
[6]
[3*2]

Q. 7 A) Define door Write down any four types of doors. Explain any one with
sketch.
[6]
B) Define arch Give detailed sketch of lintel with weal hershed
[6]
C) State different building finishes. Explain defects in painting.
[6]
OR
Q.8 A) Draw neat and labeled sketch of panelled door. Show any four parts with
dimensions.
[6]
B) Explain Dormer window with sketch.

[6]

C) What is painting? State defects in plastering.

[6]

Q.9 A) Explain various considerations that are made in
planning of staircase.
B) State safety measures to be adopted in demolition of high
rise structure.
C) Explain the following technical terms with sketches.
i. Winder
ii. Newel post
iii. Baluster

[6]

[4]
[6]

OR
Q.10 A) State different method for vertical circulation state with
reason when they are preferred.
B) Discuss the different factors leading to accidents
at constructions project.
C) State the types of shorting. Describe needle beam method.
Q.11 A) Define timber. Explain defects in timber with sketches.
B) Write short notes on
i. Glass cladding as a Elevation
ii. Gypsum as a interior maternal
C) Write down engineering properties of
i. Plaster of Paris
ii. Plastic
OR
Q.12 A) Define seasoning of timber. Explain any one method in detail.
B) State any four types of building materials. Write down
their advantage and disadvantage.
C) Write down short notes on
i. Ceramic product
ii. Eco friendly materials
*****************

[6]
[6]
[4]
[6]
[6]

[4]

[6]
[6]
[4]
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INSTRUCTIONS
1) Answers to the two sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.

SECTION I
Q.1) a) What are igneous rocks? Explain their mode of formation and
textures in detail.
(12)
b)Explain cataclastic and Thermal metamorphism
(4)
OR
Q.1) a) Give detailed notes on Residual and sedimentary deposits (12)
b) Write note on schistose structures in detail
(4)
Q.2) Write notes on
a) Base level of erosion and Graded profile
(6)
b) Hiatus of Regional unconformity
(4)
c) Geological Time scale
(6)
OR
Q 2) a) Any two features developed due to river deposition
(6)
b) Rock types in Deccan Trap Area
(6)
c) Peninsular division of India
(4)
Q.3) a)Explain Angular and Nonconformity type of unconformity with
sketches
(6)
b) Explain various parts & types of faults with neat sketches
(12)
OR
Q.3) a) How folds are developed? Explain in detail various types of folds (12)
b) Explain Inliers and outliers
(6)
Section-II
Q.4) a) G. I. S. is an important tool for civil Engineering Projects. Explain in
detail
(4)
b) Write detailed note on Preliminary Geological Explorahons at
Engineering projects
(12)

Q.4)
a)
b)
c)
d)

OR
Write detailed notes on
Coring and Indexing of cores
Angle holes
Preservation of Tachglytic basalts and other related rocks
Drill water

(4)
(4)
(4)
(4)

Q.5) a) What is and earthquake? Explain seismic waves in detail
(6)
b) Explain in brief the geological work done by groundwater
(10)
OR
Q.5) a) how landslides can be prevented? Explain
(6)
b) Describe with neat sketches different geological conditions promoting
natural discharge of water
(10)
Q 6) a) Tunnelling through folded and faulted strata
(8)
b) Relationship between type of dam and local geology
(6)
c) Pilot cut along dam alignment
(4)
OR
Q 6) a) Dams in tectonic areas
(8)
b) Geological studies to be carried out in reservoir sites
(6)
c) Difficulties to be faced while tunnelling along and across the strike
direction of beds
(4)
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[Total No. of Questions:12]
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Time: three hours

Maximum Marks: 100

Instructions:
[i] Answer three questions from Section I and three questions from
Section II.
[ii]Answers to the two Sections should be written in separate
answer-books.
[iii]Neat diagrams must be drawn wherever necessary.
[iv]Use of of logarithmic tables, slide rule, electronic calculator
in allowed.
[v]Assume suitable data, if necessary.
1 [a] Starting from first principles, derive the relation between Sr, w, e, G [6]
[b] Explain weathering and distinguish between mechanical and chemical [6]
weathering giving examples.
[c] Define and mention the formulae for the following terms :
[6]
[i] Void ratio
[ii] Porosity
[iii] Degree of saturation
[iv] Percentage air voids
[v] Water content
[vi] Specific gravity.
OR
2. [a] State the field tests for determination of field density and explain [6]
any one.
[b] A soil sample has a wet mass of 520g and upon drying; its weight is
reduced to 400g. If specific

gravity is 2.7, determine the degree of saturation of the soil sample and its water
content.
[6]
[c] Define consistency of soils and show the 4 states of consistency
graphically with appropriate consistency limits.

[6]

3. [a] Calculate the coefficient of permeability of a soil sample, 6 cm in height
and 50 cm2 in cross-sectional area, if a quantity of water equal to 450 ml passed
down in 10 min, under an effective constant head of 40 cm.
[4]
[b] State the field tests for determination of permeability and derive the
relation in case of an unconfined aquifer.
[6]
[c] State and explain practical applications of flow net

[6]

OR
4. [a] Explain the phenomenon of piping and critical hydraulic gradient.

[4]

[b] How much seepage per meter run along the dam axis will occur through
the dam with nf= 3 and nd = 12 and reservoir level is 26 m above datum and
tail water lever is 2 m above that datum ? Permeability of dam material is 10-7
m/sec.
[6]
[c] What is Darcy’s law ? Explain and discuss its limitation?

[6]

5. [a] Define compaction and explain field compaction methods

[6]

[b] Determine MDD and OMC for following data of light compaction test.
Also draw the saturation line on the same diagram [Assume G = 2.7]. [6]

Observations 1
2
3
4
5
Water
10
13
16.5
20
24.5
Content [w]
%
Dry density 1500
1575.2
1673.8
1650
1485.9
[kg/m3]
[c] Write a short note on significance depth of pressure bulb.
[4]

6
29.0

1395.3

OR
6. [a] A concentrated load of 100 kN acts on the surface of homogeneous soil
mass of large extent. Find the stress intensity at a depth of 4 metres directly
under the load; Use Boussinesq’s equation.
[4]
[b] Explain briefly the field compaction control using Proctor needle.[6]

[c] Write short note on: Effect of compaction on soil properties [6]

Section II
7. [a] Write a note on Vane Shear Test.

[6]

[b]What are the advantages and disadvantages of direct shear test

[6]

[c] ]xplain the terms sensitivity and thixotropy.

[6]

OR
8- [a] What are the three standard triaxial shear tests with respect to drainage
condition?
[6]
[b]What are the factor affecting shear strength of soil

[6]

[c]Explain unconfined compression test procedure with neat sketches.

[6]

9 [a] State assumption in Rankine’s earth pressre theory.

[4]

[b] Differentiate between Rnkine’s and Coulomb’s theories of earth pressure.[6]
[c]Explain effect of wall moment with respect to earth pressure

[6]

OR
10 [a] What is ‘earth pressure at rest’ and state equation for same [4]
[b] What is Taylor’s stability numbers? What its utility in the analysis of
stability of slopes
[6]
[c] Define the terms Active Earth Pressure Passive Earth Pressure

[6]

with sketches
11[a]What are different index properties of rocks?

[6]

[b] Write a short note on
i] Geological classification of rocks

[10]

ii] Shear strength of rocks
OR
12[a] What are different modes of failure of rocks?

[6]

[b] Explain durability of rocks

[4]

[c] Write a short note on i] Porosity of rocks ii] Permeability of rocks [6]
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INSTRUCTION TO CANDIDATE
I.

Answer Q1 OR Q2 ,Q3 OR Q4, Q5 OR Q6 from Section I,Q7 OR Q8,Q9 OR
Q10,Q11 OR Q12 from Section II

II.

Answers to the two sections should be written in separate books.

III.

Neat diagrams must be drawn wherever necessary.

IV.

Figures to the right indicate full marks.

V.

Use of Non-Programmable, electronic pocket calculator is allowed.

SECTION -I
Q1.a) Solve any three.
I)

𝑑2y

𝑑𝑦

𝑑𝑥

𝑑𝑥

(ii)

2 −

− 6y = 𝑒 𝑥 𝑐𝑜𝑠2𝑥

𝑑2y

𝑑𝑦

𝑑𝑥

𝑑𝑥

(iii)

2 +

𝑑2y

𝑑𝑥 2

(iv) 𝑥

(12)

+ 𝑦 = 𝑐𝑜𝑠2𝑥

+ 9y = 4𝑐𝑜𝑠𝑒𝑐 2 3x (by variation of parameters)

𝑑2y
𝑑𝑥 2

+

𝑑𝑦
𝑑𝑥

𝑦

− = 𝑎𝑥 2
𝑥

1

b) Solve

𝑑𝑥
2z−𝑦

𝑑𝑦

=

𝑥+𝑧

=

𝑑𝑧

(05)

−2x−𝑦

OR
Q2. a) Solve any three
(I)

(II)

(III)

𝑑2y
𝑑𝑥 2

−2

𝑑𝑦

𝑑𝑦

𝑑𝑥

𝑑𝑥

3 −7

+ 4y = 𝑒 𝑥 cos2 𝑥

𝑑𝑥

𝑑3y

− 6y = (1 + 𝑥 2 )𝑒 2x

𝑑2y
𝑑𝑥

2 −𝑦 =

(IV) (1 + 𝑥)2

(12)

2
1+𝑒 𝑥

( by variation of parameters)

𝑑2y

𝑑𝑦

𝑑𝑥

𝑑𝑥

2 + (1 + 𝑥)

+ 𝑦 = 4cos[log(1 + 𝑥)]

b) Solve
𝑑𝑥
𝑑𝑡

3

(05)

+ 𝑦 = 7x
𝑑𝑥
𝑑𝑡

−

𝑑𝑦
𝑑𝑡

= 5(3x − 𝑦)

Q.3 a) For a cantilever with uniform load W per unit length, prove that the differential
equation satisfied with fixed end as origin is 𝐸𝐿
maximum deflection at the free end x= L is

𝑑 2𝑦
𝑑𝑥 2

𝑊𝐿4
8EL

2

=

𝑊
2

(𝐿 − 𝑥)2 . Hence show that the
(08)

Q.3 b) Solve

𝜕𝑢
𝜕𝑡

=

𝜕2𝑢
𝜕𝑥 2

if

(08)

I)

𝑢 is finite for all t.

II)

𝑢 =0 when x = 0 , 𝜋 for all t

III)

𝑢 = 𝜋𝑥 − 𝑥 2 when t =0 and 0 ≤ 𝑥 ≤ 𝜋

OR
Q .4 a) Find the solution of mechanical system with weight 6LB. Stiffness constant 12
Lb/ft; damping force 1.5 times instantaneous velocity, external force 24 cos 8t and
initial conditions
1

𝑑𝑥

3

𝑑𝑡

𝑥 = 𝑓𝑡,

= 0 𝑤𝑒𝑛 𝑡 = 0

(b) Solve the equation

𝜕2𝑢

𝜕2𝑢

𝜕𝑥

𝜕𝑦 2

+
2

(08)

= 0 with conditions

(08)

(I) 𝑢 =0 when 𝑦 → ∞ for all 𝑥
(II) 𝑢 =0 when x =o for all values of 𝑦
(III)u =0 when x =1 for all 𝑦
(IV)𝑢 = 𝑥 (1 − 𝑥)when 𝑦 =0 for 0 < 𝑥 < 1

Q.5 a) Solve the following system of equations by Gauss elimination method.
5𝑥1 + 𝑥2 + 𝑥3 + 𝑥4 = 4
𝑥1 + 7x2 + 𝑥3 + 𝑥4 = 12
𝑥1 + 𝑥2 + 6𝑥3 + 𝑥4 = −5
𝑥1 + 𝑥2 + 𝑥3 + 4𝑥4 = −6

3

(09)

b) Given

𝑑𝑦
𝑑𝑥

= 𝑥 2 (1 + 𝑦)and
x

1

1.1

1.2

1.3

y

1

1.233

1.548

1.979

Evaluate 𝑦 (1.4) by Adams-Bash forth method.

OR
Q.6 a)Solve the following system of equations by Gauss-Seidel method.

(09)

10x1 + 2x2 − 𝑥4 = 11
−𝑥1 + 20𝑥2 + 2𝑥3 = 49.5
−𝑥1 + 10𝑥3 − 𝑥4 = 27.5
−𝑥2 + 2𝑥3 + 20𝑥4 = 92.4
b) Using Runge - Kutta Fourth order method of compute 𝑦 for 𝑥 =0.2, 𝑥 = 0.4
Given

𝑑𝑦
𝑑𝑥

𝑥

= 𝑦 − 2 , 𝑦 0 = 1, 𝑤𝑖𝑡
𝑦

 = 0.2

4

(08)

SECTION -II
Q7 a) The first four moments of distribution about the value 5 of the variable are
2,20,40,50 .Calculate mean, the four central moments, 𝛽1 and 𝛽2

(06)

b) Obtain regression line for following data
Estimate 𝑦 when 𝑥 =6, (ii) 𝑥 when 𝑦 =20

(07)

x

2

3

5

7

9

10

12

15

y

2

5

8

10

12

14

15

16

c) In a Poisson distribution if 𝑝 𝑟 = 1 = 2p 𝑟 = 2 find 𝑝(𝑟 = 3)

(04)

OR

Q.8 a) Obtain correlation coefficient between population density(per square miles) and
death rate(per thousand persons) from data related to 5 cities
Population

(07)

200

500

400

700

300

12

18

16

21

10

density
Death rate

b) On an average a box containing 10 articles is likely to have 2 defective. If we
consider a consignment of 100 boxes, how many of them are expected to have three or
less defectives.

(05)

c) In a male population of 1000, the mean height is 68.16 inches and standard deviation
is 3.2 inches. How many men will expected to be more than 6 feet (72 inches).
[ z = 1.2 Area=0.3849]

(05)

5

Q .9 a) Find the angle between the tangents to the curve 𝑟 = 𝑡 2 𝑖 + 2𝑡𝑗 − 𝑡 3 𝑘 at points
t = -1 and t=1

(05)

b) Find the directional derivative of the function 𝜙 = 𝑥 2 − 𝑦 2 + 2𝑧 2 at the point P(1,2,3)
in the direction of PQ where Q is (5,0,4)

(06)

c) Prove that the vector field given by 𝑣 = 2xyz𝑖 + (𝑥 2 𝑧 + 2y)𝑗 + 𝑥 2 𝑦𝑘 is irrotational
and hence find scalar function u (x,y,z) such that 𝑣 = 𝛻𝑢

(06)

OR
Q 10 a) Find the directional derivative of ɸ = 𝑥𝑦 2 + 𝑦𝑧 3 at (1, -1 ,1) along the direction
normal to the surface 𝑥 2 + 𝑦 2 + 𝑧 2 = 9𝑎𝑡(1,2,2)

(05)

b) Prove any two

(08)

(I) ∇2 (∇. 𝑟

𝑟2

) = 2 𝑟4

(II) ∇4 (𝑟 2 𝑙𝑜𝑔 𝑟) = 6
(III) ∇ x (

𝑎 𝑋𝑟
𝑟𝑛

)=

𝑟2

2−𝑛
𝑟𝑛

𝑎+

𝑛
𝑟 𝑛 +2

(𝑎. 𝑟 ) 𝑟

c) Given that 𝑣 = (𝑥 2 − 𝑦 2 + 2xz)𝑖 + (𝑥𝑧 − 𝑥𝑦 + 𝑦𝑧)𝑗 + (𝑧 2 + 𝑥 2 )𝑘 find curl 𝑣.
Show that curl 𝑣 at the two points p(1, 2, -3 ) and Q(2, 3, 12) are orthogonal.

Q 11 a)If 𝐹 = (2xy + 3z 2 )𝑖 + (𝑥 2 + 4𝑦𝑧)𝑗 + (2y 2 + 6xz)𝑘 . Evaluate

𝑐

𝐹.d𝑟

where c is the curve x = t, 𝑦 = t 2, 𝑧 = 𝑡 3 joining the point (0,0,0) and (1,1,1).
6

(04)

(05)

b) Evaluate

𝑠

(𝑥 3 𝑖 + 𝑦 3 𝑗 + 𝑧 3 𝑘) . 𝑑𝑠 where 𝑆 is the surface of the sphere 𝑥 2 + 𝑦 2 +

𝑥 2 = 16

(c) Evaluate

(06)

𝑠

∇ 𝑋 𝐹 . 𝑛 𝑑 𝑠 where 𝐹 = (𝑥 − 𝑦)𝑖 + (𝑥 2 + 𝑦𝑧)𝑗 − 3𝑥𝑦 2 𝑘 and 𝑠 is the

surface of the cone 𝑧 = 4 − 𝑥 2 + 𝑦 2 above xy plane

(05)

OR
Q 12 a) Evaluate 𝜙𝐹 . 𝑑𝑟where 𝐹 = sin𝑧 𝑖 + 𝑐𝑜𝑠 𝑥𝑗 + 𝑠𝑖𝑛𝑦𝑘 where 𝑐 is the boundary of
the rectangle 0 ≤ 𝑥 ≤ 𝜋 and 0 ≤ 𝑦 ≤ 1 and z=3

b) Use the divergence Theorem to Evaluate

𝑠

(06)

(𝑦 2 𝑧 2 𝑖 + 𝑧 2 𝑥 2 𝑗 + 𝑥 2 𝑦 2 𝑘 ) . 𝑑𝑠 where

𝑠 is the upper part of the sphere 𝑥 2 + 𝑦 2 + 𝑧 2 = 9 above the xy plane

(03)

c) If the velocity potential of a fluid motion is given by 𝜙 = 𝑙𝑜𝑔(𝑥𝑦𝑧)find the equation
of stream lines

(05)

7
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1) Answers to the two sections should be written in separate answer-book.
2) Neat diagrams must be must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
6) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No.4, Q. No. 5 or Q. No. 6
from section I and Q. No. 7 or Q. No. 8, Q. No. 9 or Q. No. 10 and Q. No. 11
or Q. No. 12 from Section II.
SECTION І
Q1) (a) A bar ABCD of uniform cross section 20mm in diameter is subjected to
loads as shown in the figure 1.a. Find the total elongation of the bar, axial force
diagram and the maximum stress in each portion of the bar assume Modulus of
Elasticity to be E=200GPa.
[8]

(b) A compound tube consisting of steel tube 150mm internal diameter and
10mm thickness is enclosed in a brass tube of 170mm internal diameter and
10mm thickness. These tubes are rigidly fixed at the ends and carriers an axial
load of 1000kN. Find the stresses and load carried by each tube also determine
the amount of deformation in each tube.
[10]
(OR)
1

Q2) (a) A bar of steel is 40mm x 40mm in cross section and is 120mm long. It is
subjected to a tensile load of 200kN along the longitudinal axis and tensile loads
of 500kN and 400kN on lateral faces as shown in the figure 2.a. find (a) the
change in dimension of the bar and change in volume. (b) Axial tensile
longitudinal load acting alone can produce same longitudinal strain.
[08]

2

(b) The composite bar made up of Steel and Aluminum component is shown in
the figure 2.b is connected to grips at its end at a temperature of 60°C. Find the
stresses in both the components when the temperature falls to 20°C if, 1) The
ends do not yield 2) The ends yield by 0.25mm. Take E for Aluminum and Steel as
0.7x105 N/mm2 and 2x105 N/mm2 respectively and coefficient of expansions for
Aluminum and Steel as 2.34x10-5 per °C and 1.17x10-5 per °C respectively.
[10]

Q3) (a) Draw shear force and bending moment diagram for beam loaded and
supported as shown in the figure 3.a.
[08]

3

(b) The shear force diagram of a simply supported beam is as shown in the figure
3.b. Draw the loading diagram and bending moment diagram for the beam. [8]

(OR)
Q (4) a) For a overhanging beam show in the figure 4.a. Determine the support
reactions at A and B and draw shear force and bending moment diagrams.
Determine the points of contra flexure with in the span AB.
[08]

4

(b) Draw shear force bending moment diagrams for the beam supported and
loaded as shown in the figure 4.b.
[08]

Q5) (a) A cast iron beam I section with top flange 80mmx20mm thick, bottom
flange of 160mmx40mm thick. The beam is freely supported on a span of
5meters. If tensile stress is not exceed 20N/mm2. Find the safe uniformly
distributed load which the beam can carry. Find also the maximum compressive
stress.
[8]
(b) A steel beam of I section, 500mm deep and 190mm wide has 25mm thick
flanges and 15mm thick web. The beam is subjected to a shear force of 400kN.
Calculate the maximum intensity of shear stress in the section assuming the
moment of inertia to be 6.45x 108mm4. Also calculate the total shear force carried
by the web and sketch the shear stress distribution across the section.
[8]
(OR)

5

Q6) (a) A flitched beam consist of two wooden joist 100mm wide and 200mm
deep with steel plate 140mm deep and 10mm thick placed symmetrically between
them as shown in the figure 6.a. If the maximum stress in the wooden joist be
7N/mm2, find the corresponding maximum stress reached in the steel. Also
determine the moment of resistance of the section. Take Es=20Ew.
[8]

(b) A built up section consisting of two ISBM 125 joist are connected by 12mm
diameter rivets as shown in the figure6.b. The beam is simply supported on a span
of 2m and carries a uniformly distributed load of such intensity that maximum
bending stress reached is 165N/mm2. Find the intensity of loading on the beam
and the spacing of rivets near the support. Take safe average shear stress of the
rivets as 100N/mm2. Take for each joist ISMB 125 Area=1660mm2, Ixx=449x104
mm4
[8]

6

SECTION ІІ
Q7) (a) A solid circular shaft 200mm in diameter is to be replaced by a hollow
shaft, the ratio of external diameter to internal diameter being 5/3. Determine the
size of hollow shaft if maximum shear stress is to be the same as that of a solid
shaft. Also find the percentage economy achieved in weight.

[09]

(b) A vertical steel rod, 1300mm long is rigidly fixed at its upper end and a weight
of 80N is allowed to slide freely on through a distance of 100m, on to the collar at
the lower end. The upper 700mm length of the rod has a diameter of 20mm while
the lower 600mm length is 16mm in diameter as shown in the figure 7.a. Calculate
the maximum Instantaneous stress induced in the bar. Take E=2x10 5N/mm2. [09]
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Q8) (a) A hollow shaft having internal to external diameter ratio 3:5 is required to
transmit 450kW at 120rpm with a uniform twisting moment. The shearing stress
in the shaft must not exceed 60N/mm2 and the twist in a length of 2.5m must not
exceed 1°. Calculate the minimum external diameter of the shaft satisfying these
conditions. Take the modulus of rigidity G=8x104N/ mm2.

[09]

(b) Two bars each of length L and of the same material are each subjected to the
same axial tensile force P. The first bar has a uniform diameter ‘2d’. The second
bar has a diameter ‘d’ for a length L/3 and a diameter ‘2d’ for the remaining
length. Compare the strain energies of the two bars

[09]

Q9) (a) A rectangular block of material is subjected to a tensile stress of 100N/mm2
on one plane and a tensile of 50 N/mm2 on a plane at right angles, together with
shear stress of 60 N/mm2 on the same planes. Find, 1) Magnitude of principal
stress 2) Direction of Principal planes 3) Magnitude of greatest shear stress
8

[08]

(b) If a shaft having diameter of 100mm is subjected to a behind moment of
6.25kN-m in addition to the torque which it transmits, find the maximum
allowable torque, if the direct stress is shaft is not to exceed 80 N/mm 2 and the
shearing is not to exceed 50 Nn/mm2 . state which of the two limiting stress is
reached and determine the maximum value of other stress

[08]

(OR)
Q10) (a) At a point in a strained material, the values of normal stress across two
right angles to each other are 80 MPa and 32 MPa, both tensile and there is a shear
stress of 32MPa as shown in the figure 10.a Determine, 1) Stress component on the
plane at 30° anticlockwise 2) The Principal stress and their directions 3) The
maximum shear stress

[08]
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(b) Find the diameter of a hollow steel shaft whose diameter is 0.6 times of
external diameter to transmit 150kW at a speed of 250 rpm, if the shearing stress is
not to exceed 70N/mm2. If a bending moment of 2720Nm is now applied to the
shaft, find the speed at which it must be driven to transmit the same power for
the same value of maximum shearing stress.

[08]

Q11) (a) State assumptions of Euler’s theory for long columns and show effective
length, various end conditions of column with proper diagrams showing
corresponding values.

[08]

(b) A short masonry pillar is 600mm x 600mm in cross section. The pillar carries a
point load of 1000 kN acting on centroidal axis of the section and at an
eccentricity of 80 mm from the longitudinal axis as shown in the figure 11.a. Find
maximum and minimum stress on the section.
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[08]

(OR)
Q12) (a) A hollow cast iron column 4m long is fixed at both ends and has an
internal diameter of 0.8 times the external diameter. The column supports an axial
load of 250kN. Find the internal and external diameter of the column adopting
factor of safety of 5 . Assuming fc = 550N/mm2 and α = 1/1600.

[08]

(b)A cross section of column carries a load of 120kN acting at E on the diagonal of
the section at a distance of 50mm from the centre as shown in the figure 12.a. Find
the stresses at the four corners of the section.
[08]
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