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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
Each questlon calrles 1(} marks and may havc a, b, ¢ as sub questlons ._

25 Marks)
l.a) Define cutset matrix. [2]
b) Two coupled coils of L;=08H and 1,=0.2 H have a coupling coefficient K=0.9. Find the
mutual inductance? 3]
Write the relation between Q factor and Bandwidth of parallel resonance circuit. [2] P
Wnte thc condmon 101 OVGI dampmg (Jf qeries RLC circl.ut : [317% fom,
o i ; [2)... ../
) Fmd the one sided Laplace Transform of Ku(t) where K is an unknown real constant.
[3]
g) Define all four admittance parameters of two port network. [2]
h)  Define a driving point impedance and driving point admittance of two port network.
[3] iy
O O
PART -B
(50 Marks)
2; Draw the directed graph, tree, cutset matrix and tie set matrix for the network shown in
figure 1. [10]

LQ

e B
R,
Re,
" G 1) |

....... ~

: ~Figure: 1 ok "
. - b : ) il OR / K 3 t b 1 ",

3. Flnd the couphng coefﬁ01ent and energy stored in the 1nductors for the followmg c1rcu1t
shown in figure 2. [10]

20cas 21\

Figure: 2



4, The switch shown in figure 3 is at position 1 for t<0. At t=0 it moves to position 2.
Sketch v(t) as a function of time. [10]

0.5 pF
0.1H and C=50pF.has a cons?égntivoljtage V=100V-.."
applied at t=0. Find the current transient assuming zero initial charge on the capacitor.
[10]
6. Find v for the circuit using Laplace Transform shown in figure 4.
Pt "j ™
A, il RS ‘R

/" Figure: 4

OR
T Consider the signal h(t) = t'u(t). Use the Laplace Transform multiplication theorem to
find the response of this system to a unit step input u(t) in Laplace Transform. [10]

AW (o N AN R
OR
2% Define h-parameters for two port network and find them for the following circuit shown
in figure 5. [10]
16 Q 24

......




10.a) Explain how to convert T network to T network?
b) A m-pad attenuator is required to reduce the level of an audio signal by 12dB while
matching the 1mpedance of the 500€ network. (,alcuhtc the values of the three resistors
reqlurcd B X - o s
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- Note: This (uestion PAET cantains two pits Aand B. YL :
' Part A_is compulsory which carries 25 marks. Answier all questions iii Part A. T .
Part B consists of 5 Units. Answer any one full question from each unit,
Each question carries 10 marks and may have a, b, ¢ as sub questions,

PART- A
Find the negative of, p"—:: q. s
Test the validity of the following argu ment iE fe o
p/\l"—)*|q, g —>r .. DPAr —r [3]
If /(x)=x*~6=1y, then find ). [2]

If f:G, > G, is a homorphism and g e G then prove that [ f(a)]" = f @. 3]
How many 5 digit numbers are possible, which are greater than 40000 with the digits

12, 3,4, 5. e ] Ay i e Ll (2] £

Find the number ofpositive integerso utions of x FyHz$12. "k Bl }

Solve the recurrence refation Uy U, —6u =0, ' 2]
h)  Find the generating function of the sequence 1, 3, 3> 3*. . (3]

i) Ifthe adjacency matrix of the Graph s L.

b faeru A
W, Ll 10 o
) IfGisak regular graph with 18 edges and the order of
[3]
PART -B
.. (50 Marks)
~2.2)  Test the'validity of the following argunient. g i s Lo,
I£ study, I will not fail in the examination. .

If I do not watch TV in the evenings, I will study,
I failed in the examination,
Therefore I must watch TV in the evenings.
b)  Prove that the following argument is valid.
=3Ix(p(x) A g(x))

OR




b)
h 4.a)
b)

6.a)
b)

i T.a)

e logically

AR

oV (01 )3 (g

Prove that the following argument is valid.
Vxp(x) = —g(x)

=3((r(x) v 5(x)) A —g(x))
r(a)
“a, ipla)

[S+5} /o

I
1

(1.2, 23), G},

Let X=w{1,2,3} andf, g,h and s be fuﬁctlons from Xto )2

g={(1,2), 2,1), (3,3)} h={(1,1), (2,2), (3,1)} Find fog, fohog,
If /:G — G, is an isomorphism, then prove that ! :G, > G, is also an isomorphism.
[5+5]

Prove that the relaﬁbqiﬁ- Epngruent'tb:;;b;jfmléj‘nd His aif’e q"i'z-i_-{i",_alence re l'%i'l“.iogi-;--'-:.'.';

Prove. that the setof even/’ integers forms a’‘group under addition,

Find the number of solutions of X1tX2+X3 = 19 with the condition X1>1,x>2 x3> 1.
Prove that if |1 integers are selected from among {1, 2, ... 20}, then the selection

includes integer a and b such thata—b =2, [5+5]

OR
Find the:number ofinfegers <250 and-divisible by.3-or'5or 11. s LN
Suppose:14 students in a ¢lass appear af a in iversity-éxamination, Prove that there exiss .
at least two among thert whose seat number differ by a mili pleof 137 ™ [5+5] ™

Solve the recurrence relation. U, =2, ~3u, ,=5", n>2, Uy =1, u =1

OR
. relation usipg generating  function, Uy in 2

Solve . the recurrence

¥ -y
Sl

F

i Ty e
FoAr

Suppose that G is a non directed graph with 12 edges. Suppose that G has 6 vertices of
degree 3 and the rest have degree less than 3. Determine the minimum number of vertices
G can have.

Find the minimal spanning tree using Krushal’s algorithm.
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Note:” "This question paper contains two paris A and B. ™
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units, Answer any one full question from each unit,
Each question carries 10 marks and may have a, b, ¢ as sub questions.

sy T ..PART- A

i

-Define Poisson’s ratio. What is its maximum value?..”
Differentiate among the strain energy, resilience and toughness. [3]

Explain the sign convention for drawing Bending moment diagrams. [2]
d)  Define the point of contra flexure and discuss its significance. [3]
€)  Draw the shear stress distribution for the cross section of a symmetrical I- section,
R [
 fo, f) ~Sfatc the bending équation. Give the nieaning of ¢ach-term and a-set of onsistent, /"
£ units'for the tefims, &St £\ S W K)
g)  What is a biaxial stress? What is its maximum principal stress? [2]
h)  State maximum shear stress theory. Draw the safe boundary region for a given
yield strength of a material. [3]

i)  What are the assumptions made in the analysing thin cylindrical shells? [2]
J) A shaftis transmitting a torque of 400 Nm at a frequency of 3 Hz/s. What is the

PART- B [50 Marks]

2.2) A 3 mm thick aluminum sheet is cut with a 40 mm diameter round punch. If the
punch exerts a force of 6 kN, what is the shear stress in the sheet?
b) A circular rod of steel 12 mm diameter is testing in a,tensile testing machine and

“ sitis-found tlmf:\_@r[jén-{ghe tcnsior}:fjisirfﬁ-l-tfv:_'kN the tofal §x-té_nsion on'a 200-mm length™
- £..d8.0.14 mm. Find the value of Young’s Modulus, ../ b St [SHSY N

OR

3.2) A steel tie rod 50 mm in diameter and 2 m long is subjected to a pull of 120 kN,

To what length the rod should be bored centrally so that the total extension will

increase by 10 percent under the same pull, the bore being 20 mm diameter? Take
Young’s modulus as 200 GPa.

JAlsteel circular, bay of radius 20 mim i M ;
- applied tensile force of 75 kN, détermine the strain energy stored: Tf the same load" |

o

m and 2 m-long’is subjected, 104 suddenly--, £

“is applied graduall ¥, what is the change in the stored energy? B T 1




4.a) A cantilever beam AB of span 6 m is subjected to é uniformly varying load of

b)

b)

o

eligicity is 200°GPs”

/Thickness of web!s;ilso 12 mpi. It s used as a’ s._’fi'iﬁ";_gly supportedibéam over a,;

E,

8 kN/m intensity at the fixed end A and zero at the free end B. Draw the shear
force and bending moment diagrams.,

The bending moment diagram for a beam is as shown in figure 1. Find the shear
[5+5]

i

Filgu rel
3 (OR
ply supported at A aiid B, It is loaded ‘wi

T o

th point load

of 20 kN, 30 kN and 40 kN at distances of 1 m, 3 m and 4 m respectively from the
support A, and a uniformly distributed load at the rate of 20 kN/m over the length
of 2 m, the beginning of the uniformly distributed load being at the of 2 m from
A. Draw the shear force and bending moment diagrams. [10]

~~A7100 mm wide afid 10 mm thick-Steel plate is-bentinto a circulariare of 10 m.,
ra

ius. Determine the maximuin value of stress, produced. The modulus of-

Compare the weight of two beams of the same material and equal strength. One
beam is of solid circular cross section while other beam is of hollow circular

section, the internal diameter being 0.75 times the external diameter. [5+5]
OR
A-Isection has flanges of size 200 12 mimn and.its overall depth-is 360 mm, e

- span’ of 4 m’to- carty a load’of 60-kN/m ovi r-its-entire span:~Determine the- -

bending and shear stress at various critical points of the section. Draw the
variation of bending and shearing stresses. [10]

A shaft as shown in Figure 2 is subjected to a bending load of 3 kN, pure torque
of 1000 Nm and an axial pul[ingﬂ_“force of 15 k_}__\L\ Determine (a). Maximum

“piincipal stress at ﬁo.iths A and B; (b) Minim um'ptiticipal stress at paints A and B;"; 4
i....{€). Maximum; shear stress at points. A and B, (d). Vion. Mises Equivalent stress af . ./
both the points. [3+3+2+2]
3N
e

,..: —-— 30 T -




% A plane stress condition exists at a point on th

as shown in Figure 3. Determine th
at a clockwise angle of 15° with

stresses, the maximum shear stress and the angle of inclination for
stresses. Draw the Mohr’s circle and indicate the points on it.

I' 12 MPa
—
46 MPy
- -——.i:
19 MP2

Figure 3

10, A hollow steel shaft has outer diameter of 150 mm and inner diameter of

100 mm. The steel has shear modulus of elasticity 75.GPa. For an applied torque .
‘ © 4 0f 16 kKN m, defermine the fol Iuwmgquanlltles Ly "
fune (a)-Shear stress at.the outersurface and innér.-susface of the-shaft.-Represen.... ..~ '

them graphically.

(b) Rate of twist (degrees per unit of length).

(c) What diameter d is required for a solid shaft t
same maximum stress?

)What is the ratio of the weight of the hollow tub
shaft? o 7 o 0 o

O resist the same torque with the

o

b

11, _Atf‘h}n cylindé;u% mm internal diam
subjected to an in

---00000---
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Note: "This question paper Contains two paris A and B. ™
Part A is compulsory which carries 25 marks. Answer all questions in Part A,
Part B consists of 5 Units, Answer any one full Question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions,

i o, 5% ~PART-A .
1.a) £--Defifie Poissoi’s ratio. What is'its maximum vajue?-...” .
b)  Differentiate among the strain energy, resilience and toughness. [3]
¢)  Explain the sign convention for drawing Bending moment diagrams. [2]
d)  Define the point of contra flexure and discuss its significance. [3]

€)  Draw the shear stress distribution for the cross section of a symmetrical I- section.

) S{atu the bending equallon lecthem
i L. units for the tefms. £

g)  What is a biaxial stress? What is

h)  State maximum shear stress th
yield strength of a materia),

) What are the assumptions mad

J)  Ashaftis transmitting a tor:

-+ POWer transmitted?” ‘

Young’s modulus as 200 GPa.
b).~ASteel circular, baf of radius.20 mm and 2 m lonig’is subjected, 1”4 suddenly-., ¢

pplied tensile force of 75 kN, détérmine the straii energy stored. If the same load—~ {
: . S ve

s applied gradually, what is the chanige in the sired energy?




R

4.a)

6.a) ~~AT00 mm wide and 10 mm thick-steel plate is-berit"into a circular’; re of 10 .,

7.

8.

b)

b)

~/Thickness of web/i"also 12 mm.Atis used as a'siffiply supported‘beam over a.d
‘span’ of 4 m 'to carry a load“of 60-kN/m over-its-entire spah:-Determine the- tas

force and bending moment d iagrams.

The bending moment diagram for a beam is as shown in figure 1. Find the shear
¢ and loading diagram.

‘radius. Determiné the maximum’ value of stress produced. The

beam is of solid circular cross section while other beam is of hollow circular

section, the internal diameter being 0.75 times the external diameter. [5+5]
OR

A I-section has flanges of size 200 12 mm and.its overall depth-is 360 mm,

..... Ll

bending and shear stress at various critical points of the section. Draw the
variation of bending and shearing stresses. [10]

A shaft as shown in F igure 2 is subjected to a bending load of 3 kN, pure torque
of 1000 Nm and .an axial pulling_,,,force of 15 kN, Determine (2). Maximum

Fé

(6).MaximumShear stress at paints A‘and B, () Viop Mises Equivalent stress af~ *._/

both the points. [3+3+242]

—
Z
_ —:é— 50 n:m[)iu

b

R
[

Figure 2
OR

Fa— “mbdulus of ]
..elaéiicily is 200“‘GP5: ............................... Fertenarnar

.....

*_pFincipal stress'dt points A and B; (b) Minim um'ptigeipal stress at pdints A and B;™ /..




%

» the principal
stresses, the maximum shear stress and the angle of inclination for the principal
sses. Draw the Mohr’s circle and indicate the points on it.

Iﬁmm

Figure: 3

10. A hollow steel shaft has outer diameter of 150 mm and inner diameter of
100 mm. The steel.has shear modulus of elasticity 75.GPa. For an applied torque

........

rmine the following quantities:”

" of 16 kN m, défe i

i

L. (a)-Shear stréss at.the outer ‘surface’ and innér surface of the_shaft. Represeni ., ../ e
them graphically.
(b) Rate of twist (degrees per unit of length).
(c) What diameter d is required for a solid shaft to resist the same torque with the
same maximum stress?
(d)What is the ratio of the weight of the hollow tube to the weight of the solid
“y [~shaft? T

e

e 3H2+3+2)-

"




Code No: 123BW RIS

Note:

{ Time:

JAWAHARLAL NEHRU TECHN OLOGICAL UNIVERSITY HYDERABAD
B.Tech II Year I Semester Examinations, May/June - 2019
. ELECTRICAL CIRCUITS

oy [ (Common o EEE, ECE) /™ .. o

This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

" PART - A

Define node, a junction and a branch.

Summarize the classifications of Circuit elements. [3]
Define the term RMS value and write RMS value of a sinusoidal alternating Quantity.
[2]

Defing form factor and peak factor,
Define-mutual indiictance and self-inductance. ™ [

f 2D

Find.the resonant.frequency in’the. ideal parallel. LC- circuit with.L/= 40mH and .
C=0.01 mf. [3]
Define loop, tree and cutest. [2]
Define Duality of networks, [3]
State Compensation theorem. [2]

" PART-B

(50 Marks)
Differentiate between independent and dependent sources and draw their circuit
representation.

Obtain the relationship between star to delta conversion. [5+5]
Deterniine the currént ihirough each-reSistor in the circyit shown in figuge T

> £
! A-Q-—JA-’*— f S
\)5 [ x, -f-r:z I3

Find the current” | supplied by the !battery of the! Figure .2° through deltas r
Tanstommation, — ™ [555)

20 €3 L 10 £2

NANA,

8
D

'-""Figure: 2




4.a)

t{sec.) —up
Figure: 3
b) The impedances of a parallel circuit are Z,=(4+j6)Q
applied voltage is"120V,; find o LS
£R ] A)current and power factor of each branch
ii) overall current and power factor of the circuit
iif) Power Consumed by each impedance. Draw phasor diagram. [5-+5]
OR
5.a)  Explain the concept of complex power. What is the physical interpretation of real power
and reactive power and derive their ex pressions for sinusoidal excitation.
Determine RMS‘,__yglue;«.Average_._y.a_l ue;-Form Factor jaq'd Peak Fagtor of output current .

wavefotm of a half'wavé rectifier, . + ™ T o £ [5+5]¢

"4 3

Mrpiisme”

For a series RL circuit, obtain the locus diagram of current as inductance js changed form

0 to « when the applied voltage is constant,

b) A RLC series circuit consists of R=50Q, L=0.16H and C= 4uF. Calculate resonant

frequency, quality factor, band width and half power frequencies, [5+5]

S AR o o

lain the terms sel Frinductance, ‘mutual inductandeand coefficientof coupling; ds

‘applied-'to a magnetic.éircuit. With ‘usyal notation, establish the“relationship between../

mutual inductance, self inductance and coefficient of coupling,

b)  State and explain Faraday’s law of electromagnetic induction, Distinguish between self

and mutual induced voltages, [5+5]

Figure: 4




b)  For the given network graph shown in figure
taking the tree consisting of edges 2,4 and 5.

B ~—< ®

5, write down the basic Tieset matrix,
[5+5]

9.a)  Draw the dual of the network shown in figure 6.

g Q0

10v

o - : ¥ i;'gyﬁe: 6 ,
b)  Construct the incidence matrix for the graph shown in figure 7.

&

Figure: 7

10.a) State and explain reciprocity theorem with an example.
b) Use the Thevenin equivalent of the network shown in Figure 8 to find the value of R
which will receive-maximum power, Fiiid also this.,pcj) RN e [5+5] 7

5.2&\&\( \77 .
,'/

O
\7%_ 100V \'T:i/

 109Q 7, Wi iesn
Lo \ *.-7}

R

Figure: 8
OR




11.a)

b)

A load of (20-jx,) is supplied from a source of 10V rms and internal impedance of
(10+j20)Q. Find the value of X for maximum power transfer and also find the maximum
power.

Using the superposition theorem, detc;rmine the voltage drop and current across the
resistor 3.3 kQ in-the/Gireuit shown-infigure 9. k

[

AL fohad  20KQN 7 47 L)

........
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..Note: This question paper contains two parts A and B.

Part:Al is-compulsofy:which carries 25 marks. Answéi‘:;al:lf'-'-qLigstions i Part-A.,

Pért B. consists of5. Uhits: Answeriany-one full question_from each dmit:._Bach question -
carries 10 marks and may have a, b, ¢ as sub questions.

PART - A
(25 Marks)
Write converse and inverse for the statement “If Sun rises in the cast then 3*7=98”.
-------- iy i L T g L
Express (P>Q) A (P>R)in terms,of A, v, ~ only,~ {
Define LUB and GLB of a lattice and give examples for each. [2]

Explain equivalence relation, Give suitable examples for a relation which IS not
equivalence relation.

In how many ways can 6 boys and 5 girls sit in a row?

Calculate the number of binary numbers with 9 one’s and 5 zero’s.
Write the. charact'er_is;'ic..-equation for the followin g recurrence relation
ay =44,4'= 0, n > fl.ﬁ:{dgqlve it. LA™y S o '

Find-the generating function for the'sequierice A = {4:3-whefe b

2, if0<r<3
ar= {4, if4<r<s

0, ifr>6 [3]
Give a general formula for Chromatic number of Cycle graph C,,. 2]

3]

Find the Euler Path in the following araph 1.

a- i

o

............................ LS

(50 Marks)
Obtain principal conjunctive normal form (PCNF) for the formula (~p = 1) A (q & p).

Show that the following is inconsistent P—Q,R—S,PVR, ~ QvS). [5+5]
OR

Using indirect proof , derive P — ~ S from P — QVR,Q—~ P,S—~R,P.

Show that R — (S =% Q)~P v R ad S =P->Q,. [5+5..J..,_'

E'ii'tp'l'all'i"']'ifoper!ies""lﬁ'f‘ bmary rclatlunswfthL:mmples
Draw the Hasse diagram for the partial ordering {(A, B): A < B} on the power set e(S)
where S={a, b, ¢} and < is subset relation, [5+5]

OR
Draw the Hasse diagram for the divisibility on the set { 1,2,3,6,12,24,36,48,96}.
Define.eq uivalencq._{gl@l-i{m. Show that the relation equal.on set of ntegers-is equivalence ..,

rélation: N TS e [5+)




V&"/;ri{"e;‘_ 1"6'_;3-(:0:11biijat':iqfii'"s""and 3-permuitiifions of {3.%,..5_5‘.[}‘;'_‘1';;_c,3.d}. o o
In-how- many ways-can’a committee of 'S teachdrs-aiid 4 studenits~beselected from "
9 teachers and 15 students such that teacher A refuses if student B is in the committee,

[5+5]

OR
Find the number of non negative integral solution for the equation X1+ Xo+X3+X=50,
where X|>=2 X,>= 4, X3>= -3, X4>=7

EXpand the multinGrvidl (X +Xx +X5 X,

[545])

Find the solution for the F ibonacci series an=an1tany, n>2 and ag=1, a;=1,
b)  Using substitution method, find the solution for an=an1+1/n(n-1) where a,=2. [5+5]
OR
9.a)  Solve the recurrence relation a, - 7a,, + 162y - 128,53 = 0 for n>3 with the initial

conditions
b [ ag=1, a1=4, and a;=8, iy
... b)  Find the solution for a.- 3a, - 4an.2= 0 forn>2 andy'ap & ap= 1.

T
gl

10.a) Find the degree of each region in the following planar graph 2.
a b c

Graph: 2
b) Show that the complete bi-partite graph K3, 3 is not planar graph.

OR s

b) Define spanning tree. Apply Prim’s algorithm to find minimum Spanning tree on the
following weighted graph 4, [5+5]

R 47 B0

‘Graph: 4
--00000--
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This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units.

Answer any one full question from each unit.

Each question carries 10 marks and may have a, b, ¢ as sub questions.

l.a)  Define node, a Jjunction and a branch.

[2]
b)  Summarize the classifications of Circuit elements, [3]
¢)  Define the term RMS value and write RMS value of a sinusoidal alternating Quantity.
[2]
d) Defi ine form factor and peak factor. [31 .. .
€) Deﬁnemulual mducgance and self—mduetance T e [2]7s foo,

f)  Find.the resonaiif frequency in‘ the. Jideal
C=10.01 mf.

g)  Define loop, tree and cutest.

h)  Define Duality of networks.

i)  State Compensatlon theorem

“PARTB

palal!cl L,C circuit swith. [, = 40mH.,.and
[3]
(2]
[3]

2.a) Differentiate between independent and dependent sources and draw their circuit

representation.

------ ~OR

T 2A-

Obtain the relationship between star to delta conversion.

Détél mme the cu:rent llnoug,h eaeh remstor in the cn t.ml shown in hgure 1

‘.-’

;,_
! AQ_

4L14a

I[ﬂind thc cuuem
fransformation,

[5+5]

Flgure 2

(25 Marks)-~




t{sec.) —p
Figure: 3
b) The impedances of a parallel circuit are Z1=(4+j6)Q)
.appl;i_é'fl_jvollage is120V; find
iy current and power factor of each branc
il) overall current and power factor of the circuit
iii) Power Consumed by each impedance. Draw phasor diagram. [5+5]
OR
5.a)  Explain the concept of complex power. What is the physical interpretation of real power
and reactive power and derive their expressions for sinusoidal excitation.

b) Determine RMS,,..\{@]ug;—«.Average yalue;Form Factor

Feidiiinis Myl o e | A Wi AT

6.a) For a series RL circuit, obtain the locus diagram of current as inductance is changed form
0 to oo when the applied voltage is constant.
b) A RLC series circuit consists of R=50Q, L=0.16H and C= 4pF. Calculate resonant
frequency, quality factor, band width and half power frequencies. [5+5]

!

= 7.a)  Txplain, the termis sélf-inductance, ‘niutual inductanceand coefficientof coupling; ds-,
applied'to a magnetic.circuit. With ‘usual notation, establish therelationship between..’
mutual inductance, self inductance and coefficient of coupling.
b)  State and explain Faraday’s law of electromagnetic induction. Distinguish between self

and mutual induced voltages. [5+5]

Draw‘_la suitable tree ‘and dual netwoﬂgk for the followi
analysis to find igin the circuit shown/in Figure 4., /"
e N L dod 20 17




b)  For the given network graph
taking the tree consisting of edges 2,4 and 5.

shown in figure 5, write down the basic Tieset matrix,
[5+5]

e B I i i Elgg_ﬁe: 6 [
b)  Construct the incidence matrix for the graph shown in figure 7.
0
Figure: 7
10.a) State and explain reciprocity theorem with an example.
b) Use the Thevenin equivalent of the network shown in Figure 8 to find the value of R
which will receive maximum power, i o, [548]

Figure: 8
OR




11.a) A load of (20-jx2) is supplied from a source of 10V rms and internal impedance of
(10+j20)Q. Find the value of X2 for maximum power transfer and also find the maximum

power.
b) Using the superposition theorem, determine the voltage drop and current across the

resisfor 3.3 kQ in-the:Circuit shown-in/figure 9. oy o - [5+5]7.

R, Skl 20kl ) 4a7kG

---00000---
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Note: “This question paper contains tWo parfs A and B
Part A is compulsory which carries 25 marks. Answer all questions in Part A,
Part B consists of 5 Units, Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

I I‘,.-..._I}A'Rr]"' A --------- Pl
4 (-Defifie Poisson’s ratio, What i'its maximum value?~. — i\
b)  Differentiate among the strain energy, resilience and toughness. [3]
¢)  Explain the sign convention for drawing Bending moment diagrams. [2]
d)  Define the point of contra flexure and discuss its significance. [3]
e)  Draw the shear stress distribution for the cross section of a symmetrical I- section.
....... | 2 ,,
f) ~Sfate the bending gquation, Give the-nieaning of ¢ach-term and aSet of consistent .
(..units for the tefins,, ./ Lo Nt NG Bl et ) £
8)  What is a biaxial stress? What is its maximum principal stress? [2]

h)  State maximum shear stress theory. Draw the safe boundary region for a given
yield strength of a material. 3

i)  What are the assumptions made in the analysing thin cylindrical shells? [2]

) Ashaftis transmitting a torque of 400 Nm at a frequency of 3 Hz/s. What is the

- - poWer transmitted? iy A [3]
Eiidi i - h o ’._ : f "-\,,,..\"} A e e " S, ‘

PART-B [S0 Marks]

2.a) A 3 mm thick aluminum sheet is cut with a 40 mm diameter round punch. If the

punch exerts a force of 6 kN, what is the shear stress in the sheet?
b) A circular rod of steel 12 mm diameer is testing in a tensile testing machine and .

“itis-found that Vyhen-the tension jsi16 kN the total extension on’a 200-mm length™ : .
..i8.0.14 mm. Find the value of Young’s Modulug, ./ Lo Nt [5HS] 4 -

OR
3.a) A steel tie rod 50 mm in diameter and 2 m long is subjected to a pull of 120 kN.
To what length the rod should be bored centrally so that the tota] extension will
increase by 10 percent under the same pull, the bore being 20 mm diameter? Take
Young’s modulus as 200 GPa,

b) ~.Asteel circu lar-bar of radi us.20 mm and 2 m- loyig "is subjected, t6. 4 suddenly--
" applied tensile force of 75 kN, détermine the strain energy sto red: If

ain er he same load-
tored energy? C o [545]

is applied gradually, what is the change in the s




4.2) A cantilever beam AB of span 6 m is subjected to a uniformly varying load of
8 kN/m intensity at the fixed end A and zero at the free end B. Draw the shear
force and bending moment diagrams.

b)  The bending moment diagram for a beam is

force and loading diagram.
o, ";.._ A e
L S "
Wa
...... Figure 1
L ; ’,a'~L e P :'OR .
5. . Abeam AB 5;
of 20 kN, 30 kN
support A, and a uniformly distributed load at the r
of 2 m, the beginning of the uniformly distributed
A. Draw the shear force and bending moment diagr:
6.2) .. A"T00 mm wide and- 10 mm thick-steel plate is-bent into a circularare of 10 M
¢~ radius. Determine thie maximum: vajue of stress_produced. Fhe modulus of-
~elasticity is 200°GPs i W

section, the internal diameter being 0.75 times the external diameter, [5+5]
OR
o 7. ... A-l-section has flanges of sizg_?ﬂ_{)»-@_( 12 mm andits overall depth-is 360 mm, = e
' h _~Thickness of webis"also 12 mpi. ] Uis used as a' gimply suppoited-béam over

“span” of 4 mto-carry a load’of 60-4N/m over-its-entire span:Determine fhipr .
bending and shear stress at various critical points of the section. Draw the
variation of bending and shearing stresses. [10]

8. A shaft as shown in Figure 2 is subjected to a bending load of 3 kN, pure torque
of 1000 Nm and an axial pulling force of 15 kN. Determine (), Maximum
“pkincipal stress at points A and B; (b) Minimun piseipal stress at'points A and By Lo,
£_(6).Maximumy Shear stress at points A'and B, () Vion-Mises Equivalent stress af
both the points. [3+3+242]

3kN

A

SRR

. 7T

f’/ .B




9.

10.

I1.

“Ppisson’s = 0.3

;" 3 £

A plane stress condition exists at

stresses. Draw the Mohr’s circle and indicate the points on it. [10]

e, 10O mm, The steel has shear maodulus of elasticity 75'GPa. F or.an applied torque...
= 0f 16 kKN m, determine the follow o g

" (d) Shear stréss atthe outer

.. (M)What is the ratio-of the weight of-the hollow tube-to the weight of the solid
B il O | .,,..‘ & .' -~ I3 L.‘ #ET, {

a point on the sur
as shown in Figure 3. Determine the stresses acting on an element that is oriented
at a clockwise angle of 15° with respect to the original element, the principal
stresses, the maximum shear stress and the angle of inclination for the principal

‘IE MPa

e
J 46 MPa
O—||+——
b Emd |19 Mpi-

Figure 3

A hollow steel shaft has outer diameter of 150 mm and inner diameter of

utface of the §h aft; Represent™ "
them graphically.
(b) Rate of twist (degrees per unit of length).
(c) What diameter d is required for a solid shaft to resist the same torque with the
same maximum stress?

“shaft? _1 .: _ _-. o T IR24342] )
St A e A *OR Lo Lo Sge L Bt
A thin cylinder 75 mm internal diameter, 250 mm long with walls 2.5 mm thick i
subjected to an internal pressure of 7 MPa. Determine the change i

principal stresses set up in the cylind

---00000---
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PART - A
(25 Marks)
Write converse and inverse for the statement “If Sun rises in the east then 3*%7=98",
o v o - [2]
Express (P> Q) AA(P<R) in terms__.o'iJ A, V,~only [3]
Define LUB and GLB of‘a lattice and give exam ples for each. [2]
d) Explain equivalence relation. Give suitable examples for a relation which is not
equivalence relation. [3]
)  In how many ways can 6 boys and 5 girls sit in a row? [2]
f)  Calculate the number of binary numbers with 9 one’s and 5 zero’s. [3]
o £ 8) Wirite r,th-e.charactegis_t‘ig_.-equation for the following recurrence relation{,__.,\ N
A a0, n> dandsolveit. ) A ATy @2y
e e h) Findthe generati ng function for the sequierice A = {a;} where bl

2, if0<r<3
=44, ifd<r<s5

0, ifr>6 [3]
[2]
31 .

Graph: 1

cPARTB 0 0

(50 Marks)
2.2)  Obtain principal conjunctive normal form (PCNF) for the formula (~p — 1) A q+<p).

b)  Show that the following is inconsistent P—Q, R—S,PVR, ~(QvS). [5+5]
OR
Using indirect proof, derive P — ~ S from P — QvR,Q—>~P,S—~R,P.
Sho;y_,tﬁ:{i_t R—(=Q);~P v Rand S P — Qe o, I [5+5]

E'Jili']b“la:ikn"'ii}'operties";'-t')"f I:;}‘n'éﬁ:y relatioi"zQ"‘w:fﬂ'i'éxamplesi""""

Draw the Hasse diagram for the partial ordering {(A, B): A < B} on the power set ¢(S)

where S={a, b, ¢} and < is subset relation. [5+5]
OR

Draw the Hasse diagram for the divisibility on the set {1,2,3,6,12,24,36,48,96} .

Deﬁnc_.equivalencg_”g:;:!q,t.io__n. Show that the. relation equal.on set of int

nF
AT S

relation.™.




10.a)

b)

.....

:

W;ifefﬁé”;S-combii;aﬁoiﬁﬁ"’and 3—perjm}it"éﬁ6ps of {3.a,2.5, T'c, 3d). .l P o E
lo-howinany ways“cin“a committee of 5 teachérs~and 4 studerits-be “selected from
9 teachers and 15 students such that teacher A refuses if student B is in the committee,
[5+5]

OR
Find the number of hon negative integral solution for the equation X1+X2+X3+X4=50,
where X;>=2 X,>= 4, X3>=.3, X, >z
EXpanid the multindmiah (X, +X+X5EX %

Lty e 4 { faia

[5+5]

Find the solution for the Fibonacci series = anat ang, N> 2 and gy = l,a;=1.

Using substitution method, find the solution for an=an.1+1/n(n-1) where ay= 2. [5+5]
OR

Solve the recurrence relation a, - 7a,; + 168,55 - 12a,3 = 0 for n 23 with the initial

conditipns

ap=1, 4154, and a,=8:

Find the solution for a, - 3

Find the degree of each region in the following planar graph 2,
a b

c

Graph: 2
Show that the complete bi-partite graph K3, 3 is not planar graph. ’ [5+5]
g L/ QR . e NS
he dual of the following graph3’ { ) -

Graph: 3

b) Define spanning tree. Apply Prim’s algorithm to find minimum spanning tree on the

following weighted graph 4. [5+5]

Grapll 4
-~00000--
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Answer any five questions
All questions carry equal marks

HI'J__;;ﬂI_nc-_principlcl_ disjunctive normal ferm. Obtain

theé conpound pl:()pb,’?_iﬁf_)_n p—{ (p-} q)A ~(~qVv~py. } w0y [7:+8]:
2. Disprove the statement using method of disproof “the sum of two odd integers is an odd
integer”. [15]

How to find the transitive closure of a relation R? Explain.
List and explain the Properties of Binary Relations. o

Let “be (, S%) - a semi group,- then prove ‘that . there exists.- a..

CE

~q).

principle disjunctive -normal form for-.

“homomorphisi...-

g:8— 8% where <S8° 0> is a semi group of a function from S to S under the operation of

the Composition.
b)  Show that every finite semi group has an idempotent,

digits.in x equals 3] ¥
I how many ways can 6 men and 6 women be seated in arrow?

et i) : ~ Hri

i) if any person may sit next to any other
i) If men and women must occupy alternate seats?

6.a)  Solve recurrence relation 2a, = 7an.5 - 3a,. for n > 2 with a=2,a,=>35.

[7+8]

Determine the numbt;ﬂru of positive inl_t;;__;ers X where X 9,999,999 and the sum of the“_

[7+8]

b)  Define generating function? Find the generating function for the sequences:

D234

Pl i)0,1,-2,3,-4

7.a)  Find minimum Spanning tree using Prim’s and Kruskal’s algorithm
example,

s for your own

b)  What are bipartite graphs? Show that bipartite graphs koo and ky 3 are planar graphs.

[7+8]

[7+8] ..
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Answer ény five questi&né
All questions carry equal marks

to be considered for understanding the elastic

e, S

A-10 m long_simply supported beam carries_a uniformly distributed load of ey

SEATEING from this JER. ciramere 5 Loy diStributed load of

the feft support and two: point loads éich of 40 kN

diagrams and determine the position and magnitude of the maximum bending
moment,

b) Differentiate between fixed beam and overhanging beam based on their practical
applications. [8+7]
3.a) Derwe the bmd!,ng eq uat:onﬁOm the first pnnmlplc anddef:luet]a for the™: /

4.a) B

b)

£..rectangular ergss section beam.,. ./
b)

.. Seetion. o 7

Two rectangular bars, one of brass and the other of steel cach of 80 mm x 20 mm
are placed together, to form a 2 m apart, the brass being on the top of steel,
Determine the maximum central load which can be applied to the beam if the bars
are (i) separated and can bend independently, and (i) firmly secured to each other
through out their length, Take Es = 2 x IUSNKmmZ; Osmax = 120 N/mm?;

Eﬁ=08 X 105..-N§m'|']"if; Op max .;--?§53N5111:112. P [ N f [7+8]

% v ) "-, I ."'. 3 ,-"rl I".I- ; | :'n_ ‘.‘_,-' :_,.-' T 3
Explain the variation of shear stress distribution in e circular shaff along with™ "
the simple sketch.

A T-section beam with 100 mmx15 mm flange and 150 mmx15 mm web is

subjected to shear-force of 10 kN at a section. Draw the variation of shear stress

across the depth of the beam and obtain value of maximum shear stress at a
[7+8] .




5. Estimate the forces generated in the truss structure along with the loading
condition shown below. [15]
""" 20.0 kN
10.0 -
25.0

T

i p

6.a) A horizontal cantilever of uniform section and length L carries two vertical point
loads W; and W,. While Wi acts upwards at free end, W, acts downwards at a
distance ‘L’ from the fixed end. Derive an expression for deflection at the free end.
o b) .. Differentiate between the double ifitegration methol™and Maculay’$ “method tg.. -
and deflection of bea s, Py [8+7] -

-

7.a)  List the assumptions of thin cylinder theory, and explain the limitations of the theory.
b) A 6 m long thin cylindrical shell in 1m in diameter and 10mm thick. It is
subjected to an internal pressure of 4 MPa. Calculate the stresses induced in the
cylinder. Determine the change in diameter change in len
volume of the shell. E = 205 GPa and Poisson’s
] ey Loy
linder, formed by shrinking one'fube on to another, is.subjected t6.. |, /

8. £ A.com pound ¢y




