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1.a)

b) .
T : [7+8]

2.a)

b)

Answer all five questions
All questions carry equal marks

Construct a diagonal scale to read up to 0.1 mm, and mark on it a dlstance of 6.63 cm.
Take the scale as 3:1: ; e e
“Inscribe an elhpse ina para]lelogr'nn of sides 150 X }00 mm W|th an" mclmed angle of

OR
Draw a parabola passing through three vertices of a triangle of sides 30, 45 and 60 mm.
The corner of the triangle common to the 45 and 60 mm sides lies on the axis of
parabola. Draw a tangent and normal at a point on the curve 20 mm from the axis.
Canstruct a plain scale of RF = 1:50,000 to show kilometers and hectometers and long

::-_i::ienough to meastire upto 7 km. Mark adistance of 5.3-km on the scalg: [7+8]

A divider opened at 40° is placed on HP with its needle ends equidistant from V.P.
If the height of hinged end of divider is 60 mm from H.P. and the distance
between needle ends is 50 mm, draw the projections of the divider, and determine the
a) true lengths of the divider legs, and b) inclinations of the legs with the HP and VP.
[7+8]

A Ime AB, 80 mm : long, dkes an’ angle of 30" w1th the ;VP and lies in.a plane
perpendicular to both the HP and VP. Its end A is in the HP, and the end B is in the VP.
Draw its projections and show its traces. [15]

A pentagonal prism is resting on one of the corners of its base in the HP. The longer edge
containing that corner is inclined at 30 degrees to HP and the vertical plane containing

_.that edge is mclmed at 450 to the. VP ‘Praw the prQ]CCT]OhS of the solld [] 5]‘ .

?OR

projections when the edge of the face lying on HP is parallel to and 15 mm in front of
VP. [15]

A hexagonal pyramid of side of base 40 mm and height of axis 110 mm is resting on one

_ofits inclined vertical surface on H.P, such that its a\m remains parallel to the V.P. [t is
C et by a cutting plane which is incliried at an angle 45% with H.P; and bisecting the axis of
. the-pyramid. Draw front view, sectional top view.. [15]

OR
A transition piece connects a square pipe of side 25 mm at the top and a circular pipe of
50 mm diameter at the bottom, the axes of both the pipes being collinear. The height of
transition piece is 60 mm. Draw its development. [15]



9. An isometric view of a solid is shown in figure 1 below. Draw the front and top
orthographic views of the solid. The dimensions may be assumed in suitable units and in
proper proportion to the dimension shown in the figure 1. [15]

Figure: 1
OR
10.  Draw the isometric-view of the casting whose front.and top views are shown in figure 2
below All dumnuons shown in the figure 2 are inmm. [15]
1.2 - 34
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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
question carries 10 marks and may have a, b, ¢ as sub questions.

" PART- A

(25 Marks)
l.a)  Define unilateral and bilateral elements. [2]
b) Differentiate Independent and Dependent sources. [3]
¢)  What is parallel resonance? 2]
d)  State maximum power transfer theorem. (3]
e) " Define ideal and practical resistances: - E e [2]
f) © . Define ripple factor... o fres S [3]
g)  What is early effect? [2]
h)  Compare CB and CC Configurations. : [3]
i)  Differentiate between BJT and JFET. [2]
j)  Give applications of zener diode. [3]

< PART-B "
(50 Marks)

2.a)  Explain in detail the volt-ampere relationship of R, L and C elements with neat diagrams.
b)  Calculate the power absorbed by each component in the circuit shown in below Figure 1.

[5+5]
I Pz
; Wl o lﬁA
416V 0.41
Py Pr —av P‘<$>
10 A T
. Figure: 1
OR -
3.a)  Explain in detail about the steady state analysis of a series RL circuit with sinusoidal

excitation.
b)  Explain the concept of j-notation. [7+3]



4.a)

b)

5.a).
b)

10.a)
b)

11.a)

Show that the resonant frequency o of an RLC series circuit is the geometric mean ofm.
and w,, the lower and upper half power frequencies respectively. e
A voltage V = 5020° V is applied to a series circuit consisting of fixed inductive
reactance X = 5 ohms and a variable resistance R. Sketch the current locus diagram.
[5+5]

/ . OR ;
State and explam Thevenm S theorem ; ..-'
Using Thevenin’s theorem, find the voltage ‘V’ in the circuit shown in Figure 2. [4+6]

02

+ l
<20V 3 = 5!2‘.%; v i +10A
Figure: 2
“Explain about a Fixed Bias Circuit,; and derive the nauessary DC: €urrents and vollag_s
.....Derive the expression for the siab_llily #S” of a fixed bias Circuit; ... [6+4]
OR
Explain the operation of a full wave bridge rectifier with relevant waveforms.
Explain the necessity of filter circuit after the rectifier circuit. [6+4]

Explain the operation ofa transistor with relevant diagrams.
...... [4+6]
: ' ;OR
Exp]am compensatlon techmques WIth respect to BJT" Biasing.
Draw the h-parameter model of a CB amplifier and derive the expressions for its voltage

gain, current gain, input impedance and output impedance. [4+6]

Draw and explain the typical transfer characteristics of an n-channel JFET.

W-h-at is pinch-off vol_tage? Explain i e [6+4]-.
S -OR T s
Expiam the V-1 characteristics of Tunfiel diode. fwn Sy’ e e
Discuss the negative resistance property of tunnel diode. [6+4]
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g

h)

e

Let L{f(t)}

AME, MIE PTM, CEE AGE)

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

Max Marks 75

Part A.

Part B consists of 5 Units. Answer any one full question from each unit. Each
.question carries | 0-marks and may :hgve a, b, ¢ as sub questions.

(3]

(25 Marks)

PART- A
I -1 2 1
_-Fanid-the rank of _ [ 2]
2 A1 3 2
I -1 2 1
Find the nature of the quadratic form x* + y* +2xy . [3]
If x=rcos@, y=rsin@ then find the Jacobian J(r Uj [2]
X,y
'State Rolle’s mean theorem and explam its geometrlcal mterpretatlon. - 131
Evaluate ISm"BCosWd@ using beta and gamma function. [2]
0
1 23
Evaluate I J.J-(x + ¥+ 2)dxdydz. [3]
-100
Fifid: P.Iof b Sm4x ' ;' L [2]
D? 16 . ' '
Fmd the flow of the current in snmple closed LR-circuit, 1n1t1ally the current is zero
where L=2H, R =4Q and source of the voltage E(t)=¢',1>0. (3]
I
Find I''| —— 2
( §2 =254 5) (2]



PART-B

(50 Marks)
2.2) If. .‘fz'i;_ b, ¢ are dlstmct nonaz:;etj_j(f).f.'.ffjnumbers, ~show" that thehgmopgeneous ~system
0 S Jla boel) AR TN o
with coefficient matrix | @ b> ¢’ | has no non-trivial solution.
a b c
6 -2 2
b) Find the Eigen values and Eigen vectorsof |-2 3 -1}, [5+5]
OR
3.a) Reduce the quadratic form 2x* +2y”*+2z> +2yzto canonical form and hence find the
nature.
11 -1 0
: _ 4 4 -3 1 )
b) - Find the value.of ‘k”such that the ratik of A is 3, where 4= oy 2 ) [5+5]-
9 L, 9 k3 '
4.2) Examine the maxima and minima of x* +3xp” —=3x* —3y* +4.
b)  Find the approximate value of 5\/245 by using Lagrange’s mean value theorem.  [5+5]
Ef i i 3 ‘OR :’.ﬁh ol 4 & j
5.a) Find the volume of the largest rectangular parallelepiped that can be inscribed
. ey B PF 2h
in the ellipsoid ?+b_2+c_2 =1.
. x* +ab
b)  Verify Rolle’s theorem for logj — on[a, b], b>a>0. [5+5]
e, 2 x(a+b)
6.a) Define Beta functlon, Prove that B(fn, n)= B(n; m),n"/'> 0,n>0.
2
b)  Evaluate J‘x\/2—xdx using Beta and Gamma function. [5+5]
0
OR
7. .- Evaluate H xy-dxdy where R is-the region bounded by x-axis and x = 2a and the.cyrve
........... R o]
8.a) Solve (l +y2)a'x=(tan—1 y—x)ajz.
b)  Find the orthogonal trajectory of the family of cardioids » =a(l—cos8),a>0. [5+5]

OR



9.a)
b)

10.a)

b)

11.a)

b)

‘Bvaluate '[ e

Solve (D7 +9)y = (x* +1)™.

Solve (D2 +az)y =Tunux.

Find L \ﬁ+.'— fort>0.
{ ﬁ}

Solve the integral equation /(1) = af +J-f(u)sin(l —u)du, (>0.

0

OR

_, sint
! dr.

0

Solve y"+4y =0, »(0)=1, »(0)=6 using Laplace transform.

---00000---
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Time: 3 hours
Answer any five questions
All questions carry equal marks

1.a)  Explain Soltware Development Method.

b) -~ What is flowchart? What is the use of ﬂuwt.harté”
2.a)  Explain type identifiers in C.
b)  Write a short note operator precedence and order of evaluation. [7+8]
3.a)  Write a note on scope of a variable.
b)  Explain various parameter passing mechanisms. [7+8]
4.a) :ifffj.'..:::[ixplelin pointe’iﬁi‘.co function in delaifi-. .-
b)  Explain dynamic memory allocation. [7+8]
5.a)  Distinguish between Structure and Union.
b)  Explain Nested structure with example. [7+8]
6. . Explain the folowing;
< a) getchar() - ‘b) putchal() c)EOF [15]
7. Write a C program for sorting integers in ascending order using selection sort and explain
with an example. [15]
8. Write a ‘C’ program to implement stack using linked list. [15]
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3.a)

by
:iﬁ-v».--'?U mim ahovc HP And 30 mm in front of VP. Draw the pl‘Q]GCthﬂS of the lme and ﬂnd its

Answer all five questlons
All questions carry equal marks
A fixed point is at 50 mm from a fixed straight line. Draw the curve when eccentricity is
3/2. Name the curve. Draw tangent and normal to the curve through a point P, 60 mm
from directrix. [1 5]

jConstruct a vernier scale to read dlstances corre,ct to a decameter on E map in whlch the

actual distances aré reduced in the ratio of 1 :40000: The scale should be long eftough to
measure 6 kilometers. Mark on the scale the lengths of 3.34 km and 0.57 km. [15]

Draw the projections of a point P lying 30 mm above HP and situated in the first
quadrant, if its shortest distance from the line of intersection of VP and HP is 40 mm.
Determme the dlstance of the pomt from the VP

apparent inclination with the principal planes. [5+10]
OR

A thin 30"-60" set- -square has its lon%est edge (diagonal) on H.P and inclined at 30° to

V.P. Its surface makes an angle of 45° with [1.P. Draw the projections, choosing suitable

size for the set-square. _ [1 5]

A hexagonal pyramnd is lying-on one/of its trmngular faces on: HP with axis parallel to

VP. Side of the base 30 mm, length of axis 70 mm. Draw its pl‘O_jeCtIOnS

Draw the projections of A square prism, axis perpendicular to VP with one of the

rectangular faces making 60° with HP and axis 50 mm above HP taking a side of the base

40 mm long and the axis 75 mm long. [7+8]
OR ‘

. A square prism, base-40 mm side, axis 80 mm long, has its base on the H.P. and its fat,cs
.- equally inclined 1o the V.P. It is cut by a plane, perpendicular to the V.P., inclined at 60"
1o the H.P. and passing through a point to the axis, 55 mm above the H1.P. Draw its front

view, sectional top view and another top view on an A.L.P. parallel to the section plane.

[15]

A hexagonal prism of side of base 30 mm and axis 75 mm long, is resting on base on

~ H.P., such that, a.rectangular face.is parallt,l to V.P. It is cut by a section plane,
.- perpendicular to V P., and inclined at 30" to H.P. The section plane is passing through
the.top end of extreme lateral‘edge of the prism. Draw the development of the lateral

surface of the cut prism. [15]
OR

A cylinder having base with a 70 mm diameter is resting on its base in the H.P. It is

penetrated by a square prism of base with a 30 mm side, the axis of which is parallel to

-and prlsm are-10, mm apart. Draw, the prOJectlons ofthe combmatlon and show the curves

of lntersectlon Lo I - [15]



9.

10.

- station point is 4 cm above the ground plane, 5 cm in front of the picture plane and ligs in
-~ “a central plane which passes through the mid-point 6f AB. Draw it$ perspective view.

Convert the isometric view of the picture shown in the figure into orthogonal projection
of all three views. All dimensions are in mm. [15]

A straight line AB, 4 cm long, is parallel to and 1.5 cm above the ground plane, and
inclined at 30° to the picture plane. The end A is 2 cm behind the picture plane. The

[15]

---00000---
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3.a)

b) "

5.a) -

b)

Answer all five questlons
All questions carry equal marks
A fixed point is at 50 mm from a fixed straight line. Draw the curve when eccentricity is
3/2. Name the curve. Draw tangent and normal to the curve through a point P, 60 mm
from directrix. [15]

“Construct a vernier scale to read distances correct to a-decameter on a map in which the

actual distances aré reduced in the ratio of 1 :40000. The scale should be long etiouigh to
measure 6 kilometers. Mark on the scale the lengths of 3.34 km and 0.57 km. [15]

Draw the projections of a point P lying 30 mm above HP and situated in the first
quadrant, if its shortest distance from the line of intersection of VP and HP is 40 mm.
Determine the distance of the pomt from the VP

A fine AB of length 70 mm is inclined at 30° with HP and 45° with VP. The énd A is
" 20.mm above HP and 30 mm infront of VP. Draw the prOJectlons of the line and.find its

apparent inclination with the principal planes. [5+10]
OR

A thin 30°-60" set-square has its lon%est edge (diagonal) on H.P and inclined at 30° to

V.P. Its surface makes an angle of 45" with H.P. Draw the projections, choosing suitable

size for the set- square [1 5]

A hexagonal pyramld is lying-on oneiof its trlangular faces on: HP WIth axis parallel to

VP. Side of the base 30 mm, length of axis 70 mm. Draw its prOJectlons

Draw the projections of A square prism, axis perpendicular to VP with one of the

rectangular faces making 60° with HP and axis 50 mm above HP taking a side of the base

40 mm long and the axis 75 mm long. [7+8]
OR

- Asquare prism, base 40 mm side, axis 80 mm long, has its base on the H.P. and its faces
-equally inclined‘to the V.P. It is <ut by a plane,, pupmd]cular to.the V.P., inclined at 60"
"o the H.P. and pdwng through a point to the axis, 55 mm above the H. P. Draw its front

view, sectional top view and another top view on an A.LP. parallel to the section plane.
[15]

A hexagonal prism of side of base 30 mm and axis 75 mm long, is resting on base on

~ H.P., such that, a rectangular face.js parallel to V.P. It is cut by a section plane,
_-perpendicular to V.P,, and inclined at 30" to H.P. The section plane is passing through

the top end of extremic lateral ‘edge .of the prism. Draw the development of the lateral

surface of the cut prism. [15]
OR

A cylinder having base with a 70 mm diameter is resting on its base in the H.P. It is

penetrated by a square prism of base with a 30 mm side, the axis of which is parallel to

";and prism are 10. mm apart. Draw the prQ]CC'[IOl’IS of the combmatlon and show the’ curvcs
- of infersection. Ol ‘

1151



9.5 #: Convert the isometric view of the picture shown in thé figure into orthogonal projéction

10.

of all three views. All dimensions are in mm. [15]

A straight line AB, 4 cm long, is parallel to and 1.5 cm above the ground plane, and
inclined at 30° to the picture plane. The end A is 2 cm behind the picture plane. The

- station point is-4, cm above the ground plane, 5 om in front of the picture plane and lie§ in
-~ acentral plane which passes through the mid-point of AB. Draw its perspective view.

[15]

00000~
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1.a)

b)

Answer any five questions’
All questions carry equal marks

The foci of an ellipse are 90 mm apart and the minor axis is 65 mm long. Determine the
length of the major axis and draw half the ellipse by. concentric-circles method and the

‘other, half by oblong method. Draw a curve parallel to-the elllpSe and 25 mm away from

it:
Draw a rectangle having its sides 125 mm and 75 mm long. lnscrlbe two parabolas in it
with their axis bisecting each other. [7+8]

The end A of line AB is 10 mm above the HP and 30 mm in front of the VP. The end B is
50 mm below the HP and 15 mm behind the VP. The length of the line is 80 mm. Draw

the prOJectlon and locate the traces What are the mclmallons of the line'with the RPs? -

[15]

A thin regular hexagonal plate of 30 side is resting on a corner on H.P. the end of the
longest diagonal through the corner is 40 above H.P. Draw the projections of the plate.
Also draw auxiliary front view on an A.V.P, inclined at 45° with V.P. [15]

. Draw the development of a cylinder of 50 mm diameter and 75mm height, containing-a
. 'square hole of 25 mm side. The sides of the hole are equally inclined ta the base and the

axis of the hole bisécts the axis of the cylinder. [15]

A triangular prism of edge of base 30, has its axis parallel to the H.P and inclined at 30°
to the V.P. This prism interpenetrates a vertical cylinder of base diameter 60. The axes of
the objects intersect each other and one of the faces on the prism is perpendicular to the
H .P. Draw the curves of mtersectlon i — [1 5]

" A-circular plate of 60 mm dlameter is lymg o the GP ‘with its centre 42 mm behmd the

PPP. The station point is 85 mm in front of the PPP and 60 mm above the GP. Draw the
perspective projection of the plate if the CP is 35 mm to the left of the centre of the plate.

[15]



8.

R385

Draw the isometric view of the given figure 1. All the dimensions are in mm. [15]

| | & 5
oy b
[ T
| | |
I o
— |
. =N
| | |
| )
[ |
1 1 1
1

I ¢|_1?¢20
| /_ Y19
I
. ’_ p—
15 M8 LSSl
' 1 T -

Figure: 1

Draw the front view, top view and.side view for the-given figure 2. All the dimensions

‘are’in mm.

s

Figure: 2

+--00000---:



Code No: 51011 RO9

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B.Tech I Year Examinations, December - 2017
ENGINEERING DRAWING
~(Electrical and Electronics Engineering)

Time: 3 hours ‘a & - Max. Marks: 75

|.a)

b)

Answer any five questions
All questions carry equal marks

The foci of an ellipse are 90 mm apart and the minor axis is 65 mm long. Determine the
length of the major axis and draw half the ellipse by. concentric-circles method and the

‘other, half by ob}ong method Draw acurve parallel to-the ell1pse and 25 mm aw.Jy from

it:
Draw a rectangle havmg its SIdes 125 mm and 75 mm long. Inscrlbe two parabolas in it
with their axis bisecting each other. [7+8]

The end A of line AB is 10 mm above the HP and 30 mm in front of the VP. The end B is
50 mm below the HP and 15 mm behind the VP. The length of the line is 80 mm. Draw
the projection and locate the traces What are the mclmatlons of the line'with the RPs?

[15]

A thin regular hexagonal plate of 30 side is resting on a corner on H.P. the end of the
longest diagonal through the corner is 40 above H.P. Draw the projections of the plate.
Also draw auxiliary front view on an A.V.P, inclined at 45° with V.P. [15]

~ Draw the development of a cylinder-of 50 mm diameter and 75mm height, containing a
- square hole of 25 imm side. The-sides of the hole are equally mclmed to the base and the

axis of the hole bisects the axis of the cylinder. [15]

A triangular prism of edge of base 30, has its axis parallel to the H.P and inclined at 30°
to the V.P. This prism interpenetrates a vertical cylinder of base diameter 60. The axes of
the objects intersect each other and one of the faces on the prism is perpendicular to the

H. P Draw the curves of mtersectlon < [1 5]

g .A czreular plate of 60 mm dlameter is lymg orY. the GP w1th its eentre 42 mm behmd the

PPP. The station point is 85 mm in front of the PPP and 60 mm above the GP. Draw the
perspective projection of the plate if the CP is 35 mm to the left of the centre of the plate.

[15]



Draw the isohiéfrié view of the given figure 1. Al the dimensions are in mm. [15]

' " 10
1 | LI ¢oo
| /Ww
|
I e — c—
b L{}
18 T (L.5) A _(+ ______
' { h—— (35)—]

Figure: 1

Draw the front view, top view and.side view for the-given figure 2..All the dimensions
- ‘af€ in mm. ; 2 TR R 151
=

9,1\

Figure: 2
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1.a)

~~the projection and locate the traces; “What are the mclmahons of the line with the RPs?

Answer any five questions
All questions carry equal marks

The foci of an ellipse are 90 mm apart and the minor axis is 65 mm long. Determine the
length of the major axis and draw half the ellipse by concentric-circles method and the

©other half by oblong method. Draw acurve parallel to the ellipse and 25 mm away: from
R |
b)

Draw a rectangle having its S|des 125 mm and 75 mm long. Inscrlbe two parabolas in it
with their axis bisecting each other. [7+8]

The end A of line AB is 10 mm above the HP and 30 mm in front of the VP. The end B is
50 mm below the HP and 15 mm behind the VP. The length of the line is 80 mm. Draw

[15]

A thin regular hexagonal plate of 30 side is resting on a corner on H.P. the end of the
longest diagonal through the corner is 40 above H.P. Draw the projections of the plate.
Also draw auxiliary front view on an A.V.P, inclined at 45° with V.P. [15]

. Draw the development of a cylinder of 50 mm diameter and 75mm height, containing-a
. square hole of 25 mm side. The sides of the hole-are equa]ly inclined to the base and the
“axis of the hole bisects the axis of the cylinder. - =S~

A triangular prism of edge of base 30, has its axis parallel to the H.P and inclined at 30°
to the V.P. This prism interpenetrates a vertical cylinder of base diameter 60. The axes of
the objects intersect each other and one of the faces on the prism is perpendicular to the
H P Draw the curves, of mtersectmn e [1 5]

. .A c:rcular plate of 60 mm dlameter is lymg on: the GP w1th its centre 42 mm behmd the

PPP. The station point is 85 mm in front of the PPP and 60 mm above the GP. Draw the
perspective projection of the plate if the CP is 35 mm to the left of the centre of the plate.

[15]



8.

‘Draw the isometric view of the glven ﬁgure 1. All the dimensions are in mm.

P20

| I
I |
I { L)
| | |
I __i:"
I i ==
] | |

| i
T
I 1 L
|

e 35—a

L——ﬁﬁ—bﬂ

(15)

—— . — e

Figure: 1

Draw the front view, top view and side view for th

are’in mm.

:"*:-,.050000---

(o

given figure

2,

[15]

@a
L_l @eo
g

-All the dimensions
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1.a)

b)

Answer any five questions
All questions carry equal marks

The foci of an ellipse are 90 mm apart and the minor axis is 65 mm long. Determine the
length of the major axis and draw half the ellipse by. concentric-circles method and the

‘other, half by oblong method. Draw a curve parallel to-the elllpse and 25 mm away from
it

Draw a rectangle having its 51des 125 mm and 75 mm long. Inscrlbe two parabolas in it
with their axis bisecting each other. [7+8]

The end A of line AB is 10 mm above the HP and 30 mm in front of the VP. The end B is
50 mm below the HP and 15 mm behind the VP. The length of the line is 80 mm. Draw

:the projection-and: locate the traces What are the mclmatlons of the line with the RPs?

[15]

A thin regular hexagonal plate of 30 side is resting on a corner on H.P. the end of the
longest diagonal through the corner is 40 above H.P. Draw the projections of the plate.
Also draw auxiliary front view on an A.V.P, inclined at 45° with V.P. [15]

- Draw the development of a cylinder of 50 mm diameter and 75mm height, containing-a
square hole of 25 mm side. The sides of the hole are equally mclmcd to the base and the

axis of the hole bisects the axis of the cylinder. - [15]

A triangular prism of edge of base 30, has its axis parallel to the H.P and inclined at 30°
to the V.P. This prism interpenetrates a vertical cylinder of base diameter 60. The axes of
the objects intersect each other and one of the faces on the prism is perpendicular to the
H P. Draw the curves of 1ntersect|0n _ ‘ [1 5]

i A clrcular plalc of 60 mm dlameter is’ lymg on: the GP ‘with its centre 42 mm behmd the

PPP. The station point is 85 mm in front of the PPP and 60 mm above the GP. Draw the
perspective projection of the plate if the CP is 35 mm to the left of the centre of the plate.

[15]



R3

Draw the isometric view of the given figure 1. All the dimensions are in mm. [15]
| | N

(12 ]

i g2j|_1?';2520
" / ¥10
|
80 — "_ —
-—l- 30 .j—————4€+§————
15 1 o . ) 17 e
1 * S p—

Figure: 1

Draw the front view, top view and.side view for the-given figure 2. All the dimensions
are’in mm. H N T b : [$5]

5 ";-\\

Figure: 2

o w=00000-—-: -



Code No: 131AA R16
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B.Tech I Year I Semester Examinations, December - 2017
MATHEMATICS-1

(Common to CE, EEE, ME, ECE, CSE, EIE, IT, MCT, ETM, MMT, AE, MIE, PTM, CEE,

MSNT)
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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
question carries 10 marks and may have a, b, ¢ as sub questions.
PART- A
(25 Marks)
1.a)  Define exact differential equation. Give an example. (2]
X
b)  Find a particular integral of y"—2y'+y = c= [3]
X
) 3 244 . o
c) S_how that the mvatl‘:lx _A ( 'y J is Skew—H_er-mltlan‘ [2]
d): Fmd the valués of a and b such that the system : -
2x+3y+52=9, Tx+3y—2z=38, 2x+3y+az =b has no solution, [3]
2 5 7
e)  Find the sum and product of the Eigen values of the matrix A=| | 4 6. [2]
2 2 3
. 1 57
f)  Write the quadratic form corresponding to the matrix A= 5 4 6. [3]
7 6 3
: ou Ou Ou
If u=f(x-y, yv—2z,z—x),find —+—+— 2
) flx-yy ) ooy a [2]
h) - Expand f(x,y)=¢" about orlgm iip to 2™ degree terms. [3]-
1) _jjj:.Fo_,r_vm a partjal d][llrentlal gquation by ehmmatmg the arbltrary functlon fﬁ‘_Qlﬁ
= (¥ +57). 2]
D Solve Jp+g=1. 3]
PART-B
M ; (50 Marks)
20) Solve (397 Ly ) ~(22y 2 )aj/ 0.
b) Solvey"+y=xsinx. [5+5]
OR
3.a)  Apply the method of variation of parameters to solve y"—yp=x2.
b) If the temperature,of the air is 30° C and the subsmnce cools from. 100° C to 700( in

15 mmutes find: when the tempel ature.will be 40 G Pl [5*5]



4.a)

b)

6.a)

b)

0t -3 -1
* Find the rank of the matrix 4= (3) (]) (]) by reducing to echelon form.
11 -2 0
Show that the system of equatlons 5x+3y+7z 4,3x+26y+22z=9,7x+2y+10z=5
) '115 conSIStent and hence solve 1t o R [5+5]
- : g ‘OR  : ; '
Solve the system of equations 2x—-2y—-2z=-4, —y+z=—1, —x+5y+22=6
by LU — decomposition method. [10]
-3 -7 5
_Fmd the Elgenvalup_s of 5A5 7A2 +7A 34- +I 1f A= 2. 43
L2 72
4 6 6
Using Cayley-Hamilton theorem, find A" and 472 if 4= 1 3 2. [5+5]
-1 -4 -3

8.a)

b)

9.a)

b)

10.a)

bj‘f

11.2)
b)

OR

~ Reduce the quadratic form Q= 8x%+ 7% +3z> +l2xy+4xz 81:" to canonical: form

and hence find its rank, nature, index and signature. : : [10]

J,showthat xfxtyf,=3.

Y
If f(x,y):ln[’\ .22
X+ y

Determine whether the functions #= =) ve 2 5 are depepdent. If so, find the
relation between théim. ' [5+5]
OR

Find the Taylor series expansion of f(x,y)=e*cosy in powers of (x—1I) and

[5+5]

Find all possible second order partial differential equations by eliminating the

-

OR
Reduce the equation p2x2 = z(z—qy) to F(p, q,z) =0 form and hence solve it.

Solve p y(l+x ) """ gx” . o s ; 5 +5]

-—-00000---
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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
question carries 10 marks and may have a, b, ¢ as subquestions.

PART- A °
(25 Marks)
Define free body diagram with an example. [2]
Differentiate between moment of a force and a couple. 3]
Give some examples indicating useful and harmful effects of friction. [2]
Explain the pnnuple of dlh‘ercntldl serew jack.. In wl'ﬁt way lt 1s dlflt,rent from snnple
©serew jack. : : T3 [3] -
~..State the parallel axis‘theorem for area moment of g, =y 2]
What is the meaning of symmetry? How can you use the symmetry for determining the
centre of gravity of bodies? Give example. [3]
What is the value of normal acceleration, if the path of a particle is straight line? [2]
Explain the terms kinetics and kinematics. [3]
Distinguish between impulse and momentum. [2]

2.a)

- Aparticle is moying with SHM:The frequency-is.3 oscillation per séc and the amplitude

is 375 mm. calculate the maximum acgeleration: and the maximum vclnclty of the particle

~ during the motion. [3]

PART-B
(50 Marks)

. Explain various types of coplanar and non-coplanar system of forces with a neat sketeh.-
~~Determine the tensiort in the string AD and the reaction at point B as shown in Fguu. T, if
“the weight of the sphere is 35.6 N, radius r=75 im and AB = 100 nith by using Lanii’s

equation. [5+5]

Al

7 X/ ;

- ,9

l 1%

J P

|

1 ;

Figure: 1

OR



3.a) An eye bolt is being pulled from ground by three forces as shown in the figure 2.

Determine the resultant of three forces.
1

000N

2000 N

P X
1000 N

: - ~Figure:2 : ; P
b) - Determme the. magmtude of the resultant for the. forces acting on the beam as shown in
the following figure 3. Also determine the distance x from D at which the resultant of the

three forces acts. [4+6]
250N 300N\ 300
D (L B \\
: : 1A
300mm o 300mm | H-mna 5
650N

Figure: 3

4.2) How will you distinguish between static friction and dynamic friction?

b) Block A weighing 1000 N rest over. block B which weighs 2000 N as shown in figure 4.
Block A is tied to-wall with a hdrizontal string. If the coefficient of friction ‘between
blocks A and B is 0.25 and between B and Floor is 1/3, what should-be the valué.of P to
move the block B, if P is horizontal. [4+6]

- -._-_I_I_L'.-_-_-.. Bad
>

@
~ + .
S B S

Figure: 4
OR

5.a) - Ascrew jack has a square thread-of 75 mm mean-diameter and 15 mm. pitch. The load on
lhc jack revolyes with the screws. ‘The coefficient of friction at the scréw thread-is 0.05:
"""""" i) Find the tanbmmal force to be applied to the jack at 360 mm radius, so as to lift a load

of 6 kN weight. ii) State whether the jack is self-locking or not.
b) Find the power transmitted by a belt running over a pulley of 600 mm diameter at
200 r.p.m. The coefficient of friction between the belt and pulley is 0-25, angle of lap

160° and maximum tension in the belt is 2-5 kN. [5+5]



6. Find the second moment of the shaded portion shown in the figure 5 about its centroidal °
axis. [10]

Figure: 5

OR
7.a)  State and prove the theorems of Pappus-Guldinus.
b) Find the centroid of the lamina shown in figure 6. [5+5]

}4— 10 om ——»|

—_— 2'."";‘_

16 cm

8.a) A car starts from reston a curved road of radius 250 m and attains a speed of 18km/hour
“at the end of seconds while travelling with a uniform acceleration. Find the tangential.and
normal acceleration of the car 30 seconds afier it started.
b) A block weighing 1 kN is resting on a horizontal plane as shown in the figure 7. Find the
magnitude of force P required to give the block an acceleration of 3 m/sec’. The
coefficient of friction between the block and plane is 0.25. [5+5]

W =1KkN

Figure: 7
OR



9.a)

b)

A body of mass 6 kg is suspended by a light rope wound round a solid disc of 60 kg and
diameter 50 c¢m, the other end of the rope being fixed to the periphery of the pulley. Find
i) acceleration of the descending mass, ii) pull in the rope, and iii) velocity after the
mass has descended 15 m. Take g as 9.8 m/s”.

A stone is dropped into a well with no initial velocity and 4 seconds later the splash is

- heard. Then a second stone is thrown downwards into the well with an initial velocity ‘v’
-~ and the splash is heard in 4.0. seconds. If the velogity of sound is constant at 336mps,

10.a)

b)

11.a)

determine the initial velocity of the second stone. [5+5]

Find the time period of oscillation of a simple pendulum of length 1 m, if this pendulum
hangs from the ceiling of an elevator moving with i) an upward acceleration of g/10
ii) a downward acceleration of g/10, find its time period.

Two bars are welded together as shown in the figure 8. Segment AB. weighs 60N .and

segment CD weighs 30N. The assembly starts from rest at the given position and rotates

in a vertical plane about a horizontal axis at A. compute the angular velocity of assembly
after 90° counter clockwise rotation. Also find the reaction of A. [5+5]

T C

1.5 B A
4
” Ji 61l @
5 i s

Figure: 8
OR
A particle, moving with simple harmonic motion, performs 10 complete oscillation per

... minute and its speed;-is 60% of the-maximum speed-when it is at a distance of 8 cm from

b)

.~ “the centre of oscillation. Find dmphtude maximum acceleration of the particle. Alsn find

speed of the patticlé; when it is 6 cmi far from the ¢ernitie of oscillation:
The system shown in the figure 9 is connected by flexible, inextensible cords. If the
system starts from rest, find the distance d between A and the ground so that the system
comes to rest with body B just touching A. [5+5]
¢
TSON- Fo

. f//x////////f/f///f/ /J
£ %030

150 N
(5 -

2.0m

e

i
0 N i

Figure: 9

A N

NN
N
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1.a)
b)

¢)
d)

g)
h)

i

2.a)

b)

b)

B.Tech I Year Examinations, December - 2017
~ MATHEMATICAL METHODS
(Common to EEE, ECE, CSE-;EIE,' IT, ETM)

This question paper contains two parts A and B.

R13

Max. Marks: 75 ;

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
Prove that A =log(1+A)=—log(1—-A)=sin"" (u5).

Ify=a,+ax, in =15, Zy, =30, Zx,.y, =110, fo =55 then find a,.
Find square root of a number N by Newton-Raphson method.
Find first approx1mat10n of y'= x+y1f y(0)=1 by plcards method

...._.,--thress flx)=xasa Fourler Serles in ( ~IL11). .~

Prove that F{f(ax)} = lF[—), where F(p)= Fourier transform of f{x).
a \a

Eliminate arbitrary function from z = f(x2 +y? +zz).

Find the general solution of \/;+\/_ =1.

"'f-1f¢ 3x°y— 2" fitid grad ¢ at (I, 2, -1).

Find the curl ofthe vector xyzi 4 3x%yf + (x2? —y z)k

PART-B

Find. f(2.5) using Newton’s forward formula from the following table. -

o123 [4 [5 [6
y 0] 1]16]81]256] 625 1296

Using Lagranges interpolation formula, find y(10) from the following table.

x|5 |6 |9 [1I
y|12[13[14 |16

- OR

x|0]1 |2 |3 |4
y|1]1.8]13]25]63

(25 Marks)
[2]
(3]
[2]
(3]

[2]
(3]

[2]
Bl
2]
[3]

(50 Marks)

[5+5]

" Fita/second dcgrc'e..polynomialf:fb the following‘fﬂ‘étél-v.hy the methiod of Icast squarési

Find the parabola of the form y=ax’ +bx+c passing through the points (-1, 2), (0, 1)
and (1, 4).

[5+5]



4.a)

b)

7.a)

b)

10.

11.

~point of the plate in. the steady state-"__, -

Find a root of the equation x—cosx =0 using bisection method correct to two decimals
places.

Find f'(6) from the following data

x (0|2 |3 |4 |7 |9
fix) | 412658 ] 112 ] 466|922

(5451
Find y(0.1) and y(0.2) using R-K fourth order formula given that )'=x’-y and
y(0)=1.

Use Milne’s method to find y(0.8) and y(1.0) from y'=1+)%»(0)=0,if

¥, =0.2027, y, =0.4228, y, =0.6841. [5+5]

" Find’ the Fourier - series ‘of. i"a;.).‘.'-(}x):xsir‘fi.:).c:-j- “IT<x<Il: Hence deduce 'that

1 1 1 1
—t+—+—+......=—(11-2). 10
1.3 35 5. 4( ) L10]
OR
e o 2a 7 cosAx
Using Fourier integral show that ¢ =— | ———=dA, (a>0).
I 7 4 +a’ ‘ .
Find F“'{ 1 [5+5]
|8~ ]
Solve o _ 28_u+ u where u(x, 0) = 6.6
ox ot
_‘_lf a strmg of Ienglh I is initially at-rest in equilibrium position and each of its pomh rs
.-’".A.'...glven the velocity 'V, Sin’ % ‘find the displacement y(x.1). ;:'f:.',,. '. [5+3]
OR

An infinitely long plane uniform plate is bounded by two parallel edges and an end at
right angles to them. The breadth is . This end is maintained at a temperature u, at all

points and the other edges are at zero temperature Determme the temperature at any

Show that Hfﬁds:% where F=4>< zi—y’ j+yzk and S is the surface of the cube

bounded by the planes x=0,x=1,y=0,y=1,z=0,z=1. [10]
OR

l1em|sphue X’ o g +2* =16 above the xoy plane 5: 7~ : [10]

--—-00000---
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Note:

1.a)
b)
c)
€)

g)
h)

J)

3.2)

¢)

4.a)
c)
5.a)

c)

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
(25 Marks)
What are the conditions for constructive and destructive interference? 2]
What are the two types of diffractions? Give differences between them. [3]
Explain Malus’s law. [2]
Explain spontaneous and stlmulated emission of radiation with energy level diagrani.
(3]
Explain the basic principle of an optical fiber. (2]
Explain the term ‘numerical aperture’ and ‘acceptance angle’. (3]
Write an expression for inter planar spacing of a cubic crystal structure. [2]
Derive the packing fraction of FCC crystal. (3]
State Bragg’s law and give the condition for constructive interference. 2]
Wr lle notes on “point defects’ in crystals S [31
PART-B
’ (50 Marks)

With a ray diagram discuss the interference in thin films(Reflected light).
Derive the condition for constructive and destructive interference in the case of reflected
system. '

A parallel beam of light X—5890 A is mcu;lcnt on'a E,Lm plate (u=1.5) such that annle of

refraction is 60% Calculate thé sinalfést thickness of the plate which will make it appear

dark by reflection. [10]
OR

Discuss the theory of Newton rings with relevant diagram in the reflected light.

Derive the expressions for the diameters of dark and bright rings.

Newton rmbs are observed in the reflected light of wavelength 5900 AO The diameter of

'tcnlh dark rmg is 0:5em. Find tht, radius of curvature of the lens uxed ‘ (107

What is double refraction?

Explain briefly optic axis and its characteristics.

Discuss the construction and working of Nicol Prism. [10]
OR

What are Einstein’s coefficients? Derive relation between them,

What do you understand by Populatlon Inversion? .

Describe He-Ne Laser and its applications. ,' [10]



Explain briefly different types of optical fibers.

Derive numerical aperture in terms of fractional difference in refractive indices.

Write any three applications of optical fibers. [10]
OR

~Draw the block diagram of an optical fiber. commumcatlon syslcm and explam the

;;_iUﬂLlIOI’l of each block.

~-crystal with a:b:e

10.a)

b)
c)

11.a).

b)
c)

Derive an expression for acceptance angle for an optlcal fiber.
What are the different losses in optical fibers? Write brief note on each. [10]

Classify the various Bravias lattice types in the crystal systems.
Zinc has HCP structure. The height of the unit cell is 0.494 mm. The nearest nelcrhbor

distance is 0.27 mm: Calculate the volume of the umt cell oy A
~Describe the structurt. of diamond.:” == 0 o Il __[]Q-]

OR
Determine the inter-planar spacing between the two parallel planes with miller indices
(h,k,1) in a cube of side ‘a’.

Sketch the following planes of a cubic unit cell: (001), (120) and (il l)

A plane makes intercepts 1, 2 and 3 A° on the crystallographic axes of an ortho- rhombic
*'"3',_2 1. Determme the miller mdlces of this plane . [10]

How the X-ray 'diffractlon can be emp]oyed to determine the crystal structure? Explam.
Describe with neat diagram, L cll.le s method of determination of crystal structure.
X-rays of wavelength 1.5418 A" are diffracted by (111) planes in a crystal at an angle 307
in the first order. Calculate the inter atomic spacing. [10]
OR

?erte notes on surfau.e defects i m mystals

Wht is Burgér’s Vector? Expfain.
Explain edge dislocation and screw dislocation. [10]

;-'44Q0000"' i .
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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
‘question carries 10-marks and may have a, b as sub questions.

PART- A °
(25 Marks)
l.a)  Find the Laplace transform of cosh®2t. [2]
b)  Find the Laplace transform of e (2cos5/ —3sin5¢). [3]
c) Eviluate the 1mpr0per integral J-\f:e“ dx using:,:éam'r’i;ta functio'r:i_:. ;e [2]
d)  Evaluate the improper integral using Beta and Gamma functions. 3]
P & '[ > N=Inx
¢)  Find the area bounded by the curves x* = y*,x =y using double integration. 2]
y+4
f) -+ Change the order of the lntegr’xllon I .[ 2y +11.dxc_a‘y . éind evaluate the integral. [3]7. -
) X+ e A ; ey
f Loy= 0\ =0 k X J i
g)  Find V¢, when ¢ 3x*y—y’z* at the point (1, -2 1). [2]
h)  Find the directional derivative of the function f(x,y,z)= 2xy+z° at the point (1, -1, 3)
in the direction of the vector i+2; +2k. [3]
i) If R=d —*]+(=Dk and §=20"7 +6ik , evaluate jR S dt. [2]

1 . Evaluate the line integral (j‘)(?n ~ 8y )dx+ (4y— 6xv)d)1 where’ C is the boundaty of the

region y:\/;,y:x. [3]
PART-B
(50 Marks)

....... LOb \/_]

2.a): 'f'.fv.Fmd the Laplace tmnsform of §in f Hence find. L[ \/_
/

b)  Prove that I I (smujd di —Z [5+5]

1=0u=0 u

OR



3.a)  Find the inverse Laplace transform of In (S—ﬂj ]
5=
b)  Find the inverse Laplace transform of ﬁ using the convolution theorem.
s (s"+a
[5+5]
4.a) Prove that I‘m? cosec(”j
x n n
b)  Evaluate Ixsin7 xcos® xdx using Beta and Gamma functions. [5+5]
0
... OR [
a2 I 1 /'1-.4_ ‘2' . ) i
5. Prove that J. o = [ ¢ )] . [10]
) 1 N
1——sin”@
2
) 1 VI- A2\1 areyt d"dvdr
6.a) . Evaluate .[ I J- , by changm;c, to spherlcal polar coordmates
P 0 0. 0 \/]—\ —yi = . :
b)  Evaluate the integral _[ J.J. (x+ y+ z)dzdydx . [5+5]
=10 x—z
OR
7. Find by triple integration, the volume of the paraboloid of revolution x* +y* =4z cut off
by-the plane z = 4. o 3 : [10]
8. Prove the following vector identities:
oV —ad Vi,
D V@S =4V V@) b V( & ] ATAATE 4,20 [5+45]
2 2
OR
. ; R ] R n n—. 2
Os __,__If~ R =xi+y + zk, qhnw that: . ﬂ) Vr=— . b) V ——= ¢) Vr'= = R
roo r
---d) V(a.R) =a, where a isa comldnl vector and r- —| R| [10]
10.  State the Stokes' theorem. Verify it for the vector field F =(2x—y)i—yz*j—y’zk over
the upper half surface of x*+3” +2z° =1, bounded by its projection on the xy - plane.
[10]
- OR
11. ;7 State the Greeti's theorem in a plane. Verify it for (]5 *(sin ydx»_‘f»gos ydy) where ¢is the

«

rectangle with the vertices (0,0), (7, 0),(7r, %) and((), %] : [10]

T 00000
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Note:

2.a)

¢)

3.a)
by

c)

4.a)
b)

) .
5.)°

b)
¢)

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. fult-question [rnm each unit,. Ea‘c-h
question carries 10 marks and may have a, b, ¢ as s*le questlons ‘

PART- A
(25 Marks)
What is unit cell? [2]
What are the Miller indices? How they are obtained? [3]
Define de-Broglie’s hypothesis. [2]
“"'What are the matter waves? - [3]
" Define Electric Susceptibility.-.. - 2]
Distinguish between Soft and Hard Magnetic Materials. [3]
Define interference. 2]
Explain Population Inversion. [3]
Define Time of Reverberation. [2]
What are the nanomaterials? [3]
PART-B
(50 Marks)
Describe seven crystal structures with diagrams.
Derive an expression for packing factor of BCC crystals.
Write notes on point defects. {3+4+3]
‘ ) OR
“Describe in detail the structure of Diamond.
Calculate the ratio digo: dyio: di7i fot simple cubit stricture. '
Write a note on Frenkel and Schottky Defects. [4+3+3]
Describe Davisson and Germer’s Experiment.
Explain Maxwell-Boltzmann distribution law.

Derive an expusuon for effective mass of an electron [4-+3+3]

: OR
Explain Heasunbug s Uncertainty Principle.
Describe Kronig-Penny Model.
Write a note on Phase space and Ensembles [3+4+3]




6.a)

b)

¢)

7.a) '

b)

8.a)
b)
c)

9.a)
b)
c)

10.a)
) Deseribe construction and working principle of LED

11.2)

c)

. chrlve an equdllon for Bohr Magneton ' :
Explain Classification of Dia, Para and Ferro Magnetic Materials on the basis of

Describe the phenomenon of electronic polarization and obtain an expression for
electronic polarizability.

Explain Domain Theory of Ferro Magnetism on the basis of Hysteresis Curve.

Write a note on Meissner Effect. [4+4+2]

Magnetic Moment.
Distinguish between Type-1 & Type-11 Superconductors. [3+4+3]

Describe Newton rings experiment
Explain construction of Nicol prism. -

Derive an expression for acceptance angle and numerlcal aperture * [3+3+4]

OR : L A TV
What is Double refraction?
Describe construction and working principle of Ruby laser system.
Write the important applications of optical fibers. [3+4+3]

What is Hall effect?

Describe Sol-gel method for the preparation of nanomaterials. [2+4+4]
OR

Discuss construction of Photo Diodes.

Derive an expression for Sabine’s Formula for Reverberation Time.

Explain the quantum confinement effects in nanomaterials. [3+4+3]
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. Answer any five questlons
All questions carry equal marks

) 3 |
l.a)  Testthe convergence of the series 42— 44
1.2 23 34 4. 5
b) :}Fmd the mterval Grconvergence ofthe series Z( 1) n(x+l) % [8+7]
: n=1 -
2.a) Expand In(l1+x) in powers of x.
b)  Find the shortest distance from origin to the surface xyz> = 2. [7+8]
3a) :,':She\i._\_/ that therad IUS of curvatufej}of:tvhe curve xp”i= ;7:3..1_— x'is 370 ol ey
b) " Trace the curve ';ﬂz;.dz cos26. : : [7+8]

4.2)  Find the surface area of the solid formed by revolving the cardioid r = a(l + cos &) about

the initial line.
] 2—x

b) .__Lvaluate by changmg order of lntegratlonJ‘ I xydydx : [8+7]

0 2

5.a)  Solve the differential equation (I+ )+ (x —eb )’)% =0
X

b) A copper ball is heated to a temperature of 80°C. Then at time t=0 it is placed in water
which is maintained at30°C. If at t=3 minutes, the temperature of the ball is reduced to
:ES{JO C then ﬁnd the tlme at Wthh the temperature of the ball is 400 C [’7+8]

6. Solve (D? — 4D+ 4)y = 8x7¢™ sin 2x | i 5]

7.a)  Find L{3sin3tcos2t}.

b) Solve the following differential  equation using  Laplace  transforms
d’y ay
Sdt T dt

+2y;5_51nl with y(O) Oand y(()) 0 [7+8]

8.a)  Find a unit normal vector to the surface x* +y* +z* = 3at the point (1,-2,1).

b)  Applying Green's theorem, evaluate J(y—sinx)dx+cosxajz,where C is the plane

tnangle enclosed by the lines y = 0 xX= Eand y= & _ [7+8]
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s Answer any five questions’ "

All questions carry equal marks

l.a)  Discuss the difference between the electromagnetic and electrostatic deflection.
b)  Discuss the motlon of an electron Dbetween two parallel plates under the influence of

Eapplled potential, . o . \ [8+8]
2. Discuss the following diodes with neat sketches.
a) PN-junction diode b) varactor diode ¢) Zener diode d) photo diode
[16]

3.a)  Show that the full wave rectifier is twice efficient as a half wave rectifier.
b) ,_vvk__Dllterentlate bctween the series. and shunt voltage regulators Lo [8+_8]

4.a) EXplam why BJTS aré called blpolar devices and FETS are called umpolar devices:
b)  Draw the two transistor model of an SCR and explain its operation with the help of V —1
characteristics. [6+10]

5.a)  What is thermal runaway? How can it be avoided?
b) Draw the voltage d1v1der bias CIrcu1t and derive an e\pressmn for lts stablllty factor. ..
ORI R Ao i 5 [6‘l‘l 0]

6. Draw the AC equivalent of CE amplifier with fixed bias using h-parameters model and
derive equations for input impedance, output impedance, voltage and current gains.
[16]

7.a)  What is the effect of voltage series negative feedback on the following performance

“-measures of BJT amplifier i) input resistance- 11) output resmtance |1|) bandw:dth ‘and
~iv) distortion and noise. ¢ ™ AT R

b)  Compare negative and positive feedbacks. [l 0+6]

8.a)  Explain the principle of operation of RC phase shift oscillator.
b)  Derive an expression for frequency of oscillations of Colpitts oscillator. [8+8]
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2.a)
b)

3.a)
b)

4.a)

5.a)
b)

6.a)°

7.a)
b)
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& ENGINEERING PHYSICS
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Max. Marks: 75

OR
Distinguish between step index and graded index fibre.
Explain total internal reflection principle in fibres.

R16 \

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 carries 1() marks and may have a, b,cas sub questlons ;
PART- A
(25 Marks)
What are the conditions for coherence? 2]
Distinguish between Fresnel and Fraunhoffer diffraction. [3]
~ State Malu’s law. [2]
_Distinguish between spontaneous’ and stimulated emission of radmllon [3]
~.Define the terms numerical aperture and acceptance angle. fmem e [2]
What are the applications of optical fibres? 13]
Define the terms unit cell and lattice parameters. [2]
Calculate packing factor of BCC and FCC lattices. (3]
State Bragg’s law. [2]
What are point defects? _ 3]
- PART-B _
(50 Marks)
Describe interference in thin films by reflected light.
Explain single slit diffraction quantitatively. [5+5]
OR
- Deseribe Newton’s Tings expetiment to determine wave length of. llght i o
~ ':DISL!.ISS the lhcory of N-slits dllirdclmn “E . 5451
Explain the theory of double refraction.
Discuss the working principle of quarter wave plate. [5+5]
OR
Describe the construction, principle and working of He-Ne laser.
What are the appllcatlons of lasers‘7 [5+5]
Derlve the express1on for numerlcal aperture and acceptance angle of a fibre.
What are the classification of attenuation in fibres? [5+5]

[5+5]



8.a)
b)

9.a)

10.a)

11.a)
b)

What are miller indices? Explain the procedure to index a plane.

Calculate atomic radius in the case of BCC and FCC lattices. [5+5]
OR

Discuss the classification of crystal systems.

- Find the relation,bétween inter.planar spacing and-lattice parameters in a cubic system,

[5+3 ]
Discuss X-Ray diffraction Laue method to determine lattice parameters.
Distinguish between Frankel and Schottky defects. [5+5]
OR
Describe powder method to determine lattice parameters of a crystal.
.. Distinguish between _interstitia_l, and substitutional defects.

1545]
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Note:

J—

.a)
b)
¢)
d)

e) ¥,

2.a)
b)
¢)

3.a)

4.a)

5.a)

b)

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
(25 Marks)
Write various units of hardness and the relationship between them. [2]
Write short notes on Caustic Embrittlement. 3]
What is the role of salt bridge in constitution of an electrochemical cell? [2]

Write down the cell reaction of methanol-oxygen fuel cell and its applications.  [3]
What.is funetmndllty of a monomer? What is its’ sg,nmmnce in polymerchemistry?

2]

What is tacticity? How polymers are classified based on tacticity of polymers?  [3]
Describe the composition and applications of LPG. [2]
Define Gross and Net calorific values of a fuel and their units. [3]
What are the characteristics of a good refractory? [2]
What is viscosity index of a lubricant? Explain. [3]
PART-B
(50 Marks)

What is mean by Defluoridation of water? Give an account about Nalgonda technique.
Write a brief note on “Reverse Osmosis”.
Calculate the Total hardness of a water sample which shows iollnwmg analysis:

L Ca(HCOs); = 4.86 mg/l; Mg(HCO;), = 584 mg/L; CaSO; =68 mg/l and

“MgS0Oy = 8.4 mg/L. ' [4+3+3]
OR
What are the steps involved in the treatment of Potable water? Explain.
Explain the Ton-Exchange method of purification of hard water. [6+4]

_‘_Desmhe the construction and functioning of Ni-Cd battery wﬂh relevant chemlcalv
“ reactions involved in the charging and discharging.

by -

What is reference electrode? Explain the construction and working plmmple of calomel"

electrode with a neat diagram.

What is Nernst equation? What are its applications? [4+4+2]
OR

Describe the Working principle of fead acid battery with relevant chemical reactions

involved during charging and discharging processes

Wi lle an account-ofi-lithium ion baticrics. S [5+5]



b)
¢)

7.a)
b)
8.a)
b)

9.a)
b)

10.a)
b)
<)

11.a):

c)

Describe the methods of preparation and Engineering applications of Dacron and Poly
vinyl chloride.

Write short note on polylactic acid and polyvinyl alcohol.

Give an account on FRP’s. [4+4+2]

Discuss about “free radical chain' and step-growth polymerization with appropriate
Setholes, o R i - 4% FORNGE

Describe the preparation, properties and applications of butyl rubber and thiokol rubber.

[6+4]

Give an account of Ultimate analysis of coal and state its significance.
Write short on cetane rating. ; 3 [6+4]

o ‘I ' OR ¢
Give an accouft about production of gasoline frém criude oil.
What is cracking? Explain Moving Bed catalytic cracking in detail. [5+5]
Write a short note on flash and fire point of a lubricant.
What is lubrication? Explain boundary lubrication briefly.
What are the advantages of composites? L [5+3+2]
Write the chemical reactions that are taking placé during the setting of cement.
What are extreme pressure additives? Why these additives are used for lubrication.
What is role of gypsum in the manufacturing of cement? [4+3+3]
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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 carries 10 marks and may, have a, b, c as'sub questlons

PART- A
(25 Marks)
1.a)  Write the Principle involved in Pitting corrosion. [2]
b) Define Conductivity and molar conductivity for the solution of an electrolyte. Discuss
. their variation with concentration. rw, T 3]
¢) . Explain the functionality of monomer with suitablé examples. -~ ° 21
d) ~ *Explain the variation of Physical properties of polymer with theit molecular weight by
taking one example. [3]
e)  Sample of ground water has 150mg/L of Mg®". Calculate the hardness expressed in milli-
equipments per litre. [2]
f)  Write the disadvantages of zeolite process which is used to purify water. [3]
g)  Write the differences between octane number and cetene number. 2] .
h) ‘Why.should an ideal fuel have moderate ignition temperature? ~ = *~ Bl
i) .. What is condensed phdbt rule equation? Explain the terms involved i in it; N ]
i) Explain ‘Triple Point’ in a one compound system of phase diagram. (3]
PART- B
(50 Marks)

2.a) - Write the Chemical reaction of :echdrgng the lead storage battery, hlghllghtmg all the
5 i'malerlals that are involved during recharging. - :
b)  What is paint? Explain its constituents and functions. [5+5]
OR
3.a)  What are reference electrodes? Describe the construction of Calomel electrode.
b) Discuss the differences between Galvanizing and Tinning with neat diagrams.

¢)  What is the principle involved in CH;0H-O; fuel cell. [4+4+2]
4.a) '_'_“.--"’EWule the structme of Isotactlc Syndlotactlc and Atactlc forms by taking su1table
ann‘”)le P S
b)  Explain the chemical reactions involved in setting and hardening of cement.
c)  Write short notes on Vulcanization. [3+4+3]

OR
5.a) Differentiate Thermo plastics and Thermosetting plastics with suitable examples.
b)  Write the preparation, properties and enynuurmg appllcatlons of styrene rubber. ...
c) . Wr Ii\, the mechanism-of Thin Film I Aaubri chllIOn e [3+443].



10.a)
b)

11.a)

Explain the Principle involved in the estimation of hardness of water by EDTA method.

What is Caustic Embrittlement? Write the causes of it and explain the preventive

methods. . _

‘What are parameters for portable water? ! [4+3+3] .
: or il

Explain prmcrple and method of purification of domestic water by Reverse Osmosis and

also write its significance.

What is Calgon conditioning? Explain.

Explain Chemical equations involved in Lime soda process. [4+2+4]

- What is Crau.kmg 7 What are uq objectives? Explain ‘Fixed bed catalytic Crd{.l\mb w1th
- “neat diagram. -
What is Dulong s formula? How to calculate calorific value by Dulong’s method. [5+5]

OR
Explain how coal sample is analysed by ultimate method. Write its significance.
What is synthetic petrol? With neat diagram explain how to prepare synthetic petrol by
Fischer-Tropsch’s process. [5+5]

What is phase deram? Explam phase dlaglam of Iron- Carbon thh respectlve to heat

treatment and cooling curves. -

Explain the classification, electrical and optical properties of colloids. [5+5]
OR

With neat phase diagram explain Lead-Silver two component system.

Write short notes on:

i) Langmuir adsorption isotherm.

4 ":u) Appllcatlons ofCollmds N E [5+5]
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Answer any five questions
All questions carry equal marks

: " 1
l.a)  Reduce the mattix. A=|3
1

b) Solve the system of equations 3x+2y+7z=4, 2x+3y+z=53x+4y+z="7
using LU decomposition method. [7+8]

2.a)  If A is an Eigen value of a non-singular matrix 4 , then show that I is an Eigen value of

A
A7 and % is an Eigen value of Adj A.

-1 2 2
b)  Diagonalize the matrix 4=| 1 2 | | . [5+10]
Lt 30
2 3 -
3.a) Express the matrix A= -1 4 1 as the sum of a symmetric matrix and a skew-
5 0 6

symmetric matrix.
b) .. Find the rank, index; nature and signature of the quadratic form Q =2(xy+yz+zx). -
c) .- Prove that all the Eigen values of a Hermitian matrix are real. [5+5+5] -

4.2) Find a positive root of the equation x> —4x-9=0 correct to three decimal places by
bisection method.

b) Apply Lagrange’s interpolation formula to find f(lO) and f(lO.S) from the table
given below. [7+8]

X 5 6 9 11
fo: | 12 | 13| 14 | 16




5.a)

b)

6.a)

b)

8.a)

b).
c) -

J method.
b i

2

Find 0] and i at x=0 from the following table.
dx dx’

X: 0 1 2 3 4 5
e 4 8 15 |7 6 2

Fit an exponential curve of the form y = ae™ to the fdllowing data:
x: |1 2 3 4 [7+8]
y: |7 11 |17 |27 “

Find the approximate value of y(0.2) for V' =x+)°%, y(0)=1 using Taylor’s series

Giveny' ==X 3(0)=1. Compute y(0.1) by Euler’s method with #=0.02.  [7+8]
y+x

. . . . -, —nm<x<0
Find the Fourier series to represent the function f(x)= and hence
_ x, O<x<nm

Obtain the half-range Fourier cosine series for the function f(x)=x in (0,7). [10+5]

Form a partial differential equation by eliminating the arbitrary functions fand g
from z=y f(x)+xg(y).

Solve yzp + xzq = xy...

Solve p+q=pq.. g, [545+5]
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1. A system of four forces P, Q, R and S of magnitudes 5 kN, 6 kN, 8 kN, and 4 kN
respectively acting on a body are shown in rectangular coordinates ‘in figure 1. Find the
maments of the forces about the origin O. Also find the resultant moment of the forces
about O. [Coordinates of: A(6,10), B(10,8), C(9,7) — all distances are in meters and the
figure 1 is not to scale]. [15]

Figure: 1

2.a)  State and prove Lami’s theorem.
b) A boat is moved uniformly along a canal by two horses pulling with forces
P =890 N, and Q = 1068 N, acting under an angle a = 60°. Determine the magnitude of
,the resultant pul} on the boat, and:find the angles B and . (Refer to Figure 2). [++8]

‘“L Q
Figure: 2
3.a) A steel ball of diameter 150 mm rests centrally over a concrete cube of size 150 mm.
Determine the centre of gravity of the system, taking the weight of concrete as

25,000 N/m® and that of steel as 80,000 N/m”.
b) _Establish the work ~energy equation-for translation. [7+8]



A rectangular R.C.C. column is centrally cast over an R.C.C. bed as shown in figure 3.
The column is of section 30 x 45 cm and height 4 m. The concrete bed is of size
3 x 4.5 m and thickness 30 cm. Find the mass moment of inertia of the column and bed
cembination about'ifs vertical centroidal axis. Mass density of conerete = 2500 kg/m’;
. W S [15]

/A

[

_i /’f . //Z'l'.'s’m

ey S
30 cm ,f"/f
LIPEE
' Figure: 3 |

Usmg the 1ne_l|1’6d"”6mf} sectiong;..~de1er|nine the forces in the mém‘béfé GE, GCandBC
of the plane shown in figure 4. Indicate whether these members are in tension or
compression. [15]

1200 N
Figure: 4
A stone dropped into a well falls vertically down with a constant acceleration of

9.81 m/s>. The sound of impact of stone on the bottom of the well is heard after 6.5 s. If
_th_e yelocity of s__pup.d is 336 m/s, what is the depth of the well? [15]



7. Find the axial forces in the bar DE of the simple truss which is loaded as shown in
figure 5. Use the method of virtual work. ‘ [15]

C D

: vl 8

Figure: 5

8.a) When should we use the Work — Energy Principle and when should we use F = ma?
Explain with examples. )

b) j.Exp~['g1in the Work — Energy Ap'p]i-cfi-tio_ns to particle imetion in Conected Systems. :

] b ; LJ7+8)

o ==00000-- ...
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l.a) ~ What is an algorithm? Write Pseudo code for addmg two integer. numbers
b) - ‘Write the structure of'the C program and explam it o
¢)  Write a C program to generate’numbers from 1 to 1000 using whlle loop [6+4+6]

2.a)  What is a Function? Explain different user defined functions with example.
b)  What is a recursive function? Write a C program to find factorial of a number using
recursion. [8+8]

3.a) WritcaCPr ogram-to.multiply two matrices. ,
b) .. Explain dynamic. memory management functions.. . [8+8]

4.3)  What is a Structure? Explain different ways of defining Structure with example.
b)  Explain nested structures with suitable example.
c) List the differences between Structure and Union. [6+4+6]

5.a) - List'the differences between the text files and bmary files.
b) - List and Explain formatted 1/0 funttions.

c)  Write a C program to append a data to already existing fi fle [6+4+6]
6.a) What is a Linear Search? Write a linear search program to find an element in an array.
b)  Explain Quick sort with suitable example. [8+8]
le ‘What is doubly linked list? E*;plam an algorithm to-insert new node at the beginning at
‘m]ddle posmon and at the end 01 a; doubly Linked List.* o L[16] -

8.a)  What is tree traversal? Explain the different traversal techniques with example.
b)  Explain BFS technique with an example. [8+8]
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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. FEach

.. question carries.10-marks and may have a, b, ¢ as.subquestions. . -

PART- A
(25 Marks)
l.a)  State the theorem of varignon. [2]
b)  Write the equations of equilibrium of a coplanar system of forces. [3]
c¢)  Define rolling resistance. [2]
d) ""iiliﬁi-Dcfne wedge anid write the equ:hbnum condltlons fnr ladder fnctlon 131"
e) .. Defifie centroid anid céntre of gravity.of a area. : 21
f)  Define principal axes and principal moment of inertia. [3]
g) Define radius of gyration and polar moment of inertia. [2]
h)  Differentiate between “Mass moment of inertia” and “Area moment of inertia”.  [3]
i)  Differentiate the kinematics and kinetics. [2}
J)  State work-energy principle for Linear and angular motion of a rigid body. [3]
PART-B
(50 Marks)

2.a) A 800N Cylinder is supported by the frame ABC, figure | which is hinged at A, and
- Fests. against wall AD Determmc the reactlons at. A B C and D. . e

:-:-'-

=00 mm—a

[y

D |
T IR S R LU SR S Y. \='\\

=% I-Fi’,lgure: 1 & |



b)  The body shown in figure 2 is acted upon by four forces. Determine the resultant.
: [5+5]

448 KN Y KN

N _
:Figure 2 Ty R T
e Y : OR o S S t® s
3.a) Concurrent forces 3P 7P and 5P act respectively along three dlrectlons Wthh are
parallel to the side of an equilateral triangle taken in order. Determine the magnitude and
direction of the resultant.

b) What do you understand by resultant of a force system and which are the methods used
for determining the resulting of coplanar concurrent force system? Four forces having
-*'-~-«-magnltudcs of 20N, 40N, 60N. and; 80N respec!rvely, are acting-along the four sides (1
""" each), of a squire. ABCD taken'in order, as shown'in figure 3. Betcrmme the magnltude

and direction of the resultant force. [5+5]

N

40
&
C

-8
L8N Bawn
Figure: 3

4.a) "':;;What is the chara.cterlstlcs of" ffm‘tlonal force? [‘)escr{be the laws Df coulomb ﬂ'Lctlon
/...expldining the concept of equilibritm of bodies inyolving dry friction...

b) Two equal bodies A and B of weight “W” each are placed on a rough lnclmed plane The
bodies are connected by a light string. If pa = 1/2 and pg = 1/3, show that the bodies will
be both on the point of motion when the plane is inclined at tan_I (5/12). [5+5]

OR
5.a)  Explain the principles of operation of a screw-jack with a neat sketch.
b) . A‘hdy of weight 400N rests on-a mugh horizontal surface (.= 0. 3), and is acted. upon by
.~ a foree appliedat.an angle of,30 to the hort70ntal What force i§ :‘equlred to just caus¢
“the | body to slide over the surface? [5+5]

6.a) Determine the distance of the center of gravity of a homogeneous truncated right circular
cone from the plane of the base if the radius of the base is ry the radius of the top r; and

the altitude of the truncated portion A.
b) .. Determine the mass moment of inertia of a solid rightcircular cylinder of uniform densny
th Fespect to its écnlrmdal d!dlﬂdei the radlus ofthe cy]mder is R and its Icngh isH.
e ’ [5+51°



7.a)

b)

OR
Derive an expression to determine the moment of inertia of a semi circle about its
diametric base.
Determine the y coordinate of the centroid of a uniform triangular lamina as shown in

Figure 4. [5+5]
¥
h
5 x
Figure: 4
Derive the expression form mass moment of inertia of prism along three axes. [10]
OR

-~ Discuss about the €xpression for- ﬁndmg mass momunt of inertia nfa cylinder of radius R

_,--_“:';md height h ahnut its base. . [10]

10.a)

b)

1l.a)

A body moves along a straight line and its acceleration ‘a’ which varies with time ‘t’ is
given by a =6-4t. Five seconds after the start of observation, the velocity is 18 m/s. The
distance moved by the body 8 sec after the start of observation of motion from origin is
75 m. Determine

) j3'|1) The time after lhe ‘il'lll of uhsm vation at wlmh the velocny bu,umes 7ET0 and the
~-distance travelled from the origin: :

A man weighing 90 kg stands in a boat so that he is 6 m from pier on the shore. He walks

2.4 m in the boat toward the pier and then stops. How far from the pier will he be at the

end of this time? The boat weighs 120 kg and there is assumed to be no friction between

it and water. [5+5]
OR

‘A-vehicle accelérates a glider of* 125. kg mass from rest to a speed of 50 km/ht. "Make

“ calculations for the work done on the glider by the vehicle. What change would foccur in

b)

the kinetic energy of the glider if subsequently its velocity reduces to 20 km/hr on the
application of brakes?

A stone is dropped into a well and falls vertically with constant acceleration
g =9.81 m/s>. The sound of impact of the stone on the bottom of the well is heard 6.5 sec
after it is dropped. If the velocity of sound is 340 m/s, find the depth of the well.  [5+5]
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Answer any five questions
All questions carry equal marks

1.a) ‘Write the cell reaction, working prmclple and applicatians ole -Cd battery.
b): Define EMF ‘of the cell. Calculate EMF of the céll with E® value of zinc is 0. 76V
E’ value of copper is 0.34 V. [7+8]

2.a) Differentiate Galvanization from Tinning.
b)  What is cathodic protection? Explain sacrificial anodic method of protection. [7+8]

3.a) " "Why.Natural rubber should be vulcanized? Explain. -
b) ... What are liquid crystal polymers? Write their apphca’uons [7+8]

4.a)  Sample of water contains following impurities:
Mg(HCO3)2 = 73mg/l, CaCl2 =222 mg/l, MgSO4= 120mg/l, and CaSO4 = 272 mg/l.
Calculate the temporary and permanent hardness in degree clark.
b)  What are scales and sludges? Dlscuss the causes and effects and glve preventive method
.:_for scales and sludges il = = [7+8]

5.a) What is critical mlcelle concentration? Write the working principles of soap.
b)  Write the derivation and significance of BET adsorption isotherm. [7+8]

6. A sample of coal is found to have 70 % of carbon, 6% of hydrogen, 12% oxygen, 1.5%
of sulfer, 3.5% nitrogen, and remaining is ash. Find out the minimum amount of air
rreq_.mred for complete combustlon of 5 kg of coal._ i R L15] -

7.2) What is the drfference betweert’ trlple pomt and eutectlc pomt'? Explam

b)  Draw the neat diagram of water system. Describe the lines, curves and triple point.
[7+8]

8.a)  Write the chemical reactions involved in setting and hardening of cement.
b) Give the cla351f'ca110n su1table examples and appllcatlons of electncal and thermal
,',f"-:msuldlors B e, [7+8]
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