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1. a) Explain and deduce Bragg's law in X-ray diffraction. Give an account of powder method of
crystal structure.
b) In a crystal whose primitives are 1.2 A°, 1.8 A’ and 2.0 A°. A plane (2 3 1) cuts an intercept
1.2 A’ on X-axis. Find the corresponding intercepts on the Y and Z-axes.

2. a) Discuss on the Kroning-Penny model for the motion of electron in a periodic potential.
b) How does the band theory of solids lead to the classification of solids into conductors,
semiconductors and insulators?

3. a) What is a semiconductor? Explain p-type and n-type extrinsic semiconductors.
b) With suitable examples, explain the direct and indirect band gap semiconductors.

4. a) Write on piezoelectricity and its applications.
b) Elaborate on different types of magnetic materials.

5. a) What are the basic requirements of an acoustically good hall?
b) Write briefly on Sabine's formula and its importance in architectural acoustics.

6. a) Explain Ruby Laser.
b) The superconducting transition temperature of Tin is 3.7 K. Its critical Magnetic field
at 0 K is 0.03 Tesla. What is the critical magnetic field at 2.5 K.
¢) What is superconductivity?

7. a) Explain the phenomenon of total internal reflection.
b) What is meant by numerical aperture? Explain its significance.
c) Mention a few applications of Holography.

8. a) Elaborate briefly on nanomaterials, and their applications.
b) Describe any one method of fabrication of nanomaterials.
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1. Discuss in detail various properties of lubricants.

2. a) What are conducting polymers? How are they classified? Give the important
applications of conducting polymers.
b) Write a note on preparation, properties and applications of the following:
(1) Teflon  (i1) Buna-N

3. a) What are reference electrodes? Explain the working of calomel electrodes.
b) What are secondary cells? Describe the working of solid state lithium ion battery.

4. a) Explain the corrosion of metals due to concentration cell.
b) Describe how electro-less plating of nickel is carried out? Mention the chemical

equations involved.

5. a) Distinguish between lyophilic colloids and lyophobic colloids
b) Explain the applications of adsorption.

6. a) Explain the role of dimensionality in determining the properties of nano materials. Give
examples.
b) Describe sol-gel process for preparation of nano materials.

7. Describe the principle and applications of Atomic Absorption Spectroscopy.

8. a) What is desalination? Give one method used for desalination of water.
b) Explain water softening by zeolite process



CODE No.:10BT1BS03
SREE VIDYANIKETHAN ENGINEERING COLLEGE

(An Autonomous Institution, Affiliated to JNTUA, Anantapur)
I B.Tech (SVEC10) Regular/Supplementary Examinations May - 2012
ENGINEERING MATHEMATICS

[ Civil Engineering, Electrical and Electronics Engineering, Mechanical Engineering, Computer Science and
Engineering, Electronics and Instrumentation Engineering, Information Technology, Electronics and Control
Engineering, Computer Science and Systems Engineering |
Time: 3 hours Max Marks: 70
Answer any FIVE questions
All questions carry equal marks

1.  a) Solve ylogydx+ (x-logy)dy= 0,
b) A body is heated to 110 °C and placed in air at 10 °C. After one hour its temperature
is 60 °C. How much additional time is required for it to cool to 30 °C?

2. a) Solve: (D*+2)y= x"e’ + e"cos2x.
b) A horizontal-rod is freely pinned at each end. It carries a uniform load w 1b per unit
length and has a horizontal pull P. Find the central defection and the maximum
bending moment, taking the origin at one of its ends.

1
a) If x= acoshf cosn, y= asinhsinn, show thatgg—’ny; = Eaz(cosh 2{ - cos2)

b) A rectangular box open at the top is to have volume of 32 cubic ft. Find the
dimensions of the box requiring least material for its construction.

4. a) Show that the evolute of the cycloid x =a(0 - sin 0) ,y=a( 1 - cos 0) is another cycloid.
b) Trace the curve ay”=x’

5. a) Find the Laplace transform of (i) e* sin2t cost. (ii) (1-€')/t

0 2 0
b) Apply convolution theorem to evaluate L 1% o a2§ o bZ)H .

6. a) Solve by using Laplace Transforms : "' - 3"+ 25, = 47+ ¢*
when ¥(0)= 1,y'(0)= - 1.
19s+ 37
(s+ D(s-2)(s+3)

0 0
-1
b) Using Heavisides expansion formula, find L H % :

7. a) Find the length of the arc of the parabola x’= 4ay measured from the vertex to one
extremity of the latus rectum.
“o
b) Change the order of integration in / = ” 7 dydx and hence evaluate it.
0 x

a) Provethat 0°f(r)= f''(r)+ %fl(’”)

(xdydz + ydzdx + zdxdy),

b) Use the divergence theorem to evaluate ” where S is the

N
portion of the plane x* 2y + 3z = 6 which lies in the first octant.

1
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L. 1D1 2 20
a) If 4= 3 E 2 1 -2p;provethat4' = 4, where 4 is the transpose of A.
F22-1F

b) Solve the equations xt y-z+¢= 0;x- y+2z-¢=0;3x+ y+t1=0.

2. a) Prove that a square matrix A and its transpose A" have the same eigen values.
b) Reduce the quadratic form x*+ 4y? + z> + 4xy +6yz + 2zx to canonical form by Orthogonal
Transformation and find its rank and signature.

3. a) Find the real root of the equation 2x - 3 sin x - 5 = 0, using Newton Raphson Method.
b) Fita curve of the form y = ab* to the data given below by the method of least squares.

X 1 2 3 4

Y 4 11 35 100

4. a) From the following table, find y when x = 38.

x | 30 | 35 40 45 50
y [ 159149 | 14.1 | 13.3 | 12.5
b) Find f(2.5) using Newton's forward formula from the following table.

x| 0 1 2 3 4 5 6
y| O 1 16 81 256 | 625 | 1296

5. a) Given sin 0 =0, sin 10 =0.1736, sin 20 = 0.3420, sin 30 = 0.5000, sin 40 = 0.6428.
Find numerical value of cosx at x =10, using numerical differentiation.
b) The following table gives the velocity V of particle at a distance S from a point on

it's path
S(feets) : 0 10 20 30 40 50 60
V(feets/Sec): 47 58 64 65 61 52 38

Estimate the time taken by the particle to travel 60 feet using Simpson's rule.

d
a) Using Euler method, solve for y at x =2 from d_y = 3x* + 1, y(1) = 2, taking step size
X

h=0.5 and h=0.25.
b) Find y(0.1) and y(0.2) using Runge -Kutta 4" order formula given that ' = x> — y
and y(0) = 1.



a) Expand the function f(x) = x sin x as a Fourier series in the interval - T < x< T .
1 1 1 1 nm-2

Deduce that — - —+ — - —+ IIIl= ——
1.3 35 57 179 4

Ocosx if 0< x<a

b) Find the sine transform of f(x) = [ )
0o if x2a

a) Find Z[(cosf + isinf )" ] hence evaluate Z(cosnf )and Z(sinnf).
b) Using Z- transform , solve 4u,- u,:»=0 given that uy=0,u,;=2.
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L. a) To express sinh™' x, cosh™ x as logarithmic functions.
3
b) Resolve al into partial fractions.
(2x- 1)(x+ 2)(x- 3)
) . . H4x> 3
¢) Find the term independent of ¥ ingf——- —= .
3 2x
2. Ox+ 1whenx< 1
a) If f(x)= Ewahenl < x<2
%1 + x> whenx 2 2
Then discuss the continuity of fat x=1 and x=2.
d .
b) Find d—ywhenx= a(l- cosf), y=a(@ + sinf).
X
3. 5 y
a) Evaluate I o+ D(xt 2) X
b) Find the area included between the curves y° = 4ax and x* =4ay.
4. d .
a) Solve 4 xsin2y= x*cos’ y.
dx
b) If the temperature of the air is 30°c and the substance cools from100°c to 70°c in 15
minutes, find when the temperature will be 40°c.
5. 2
a) Solve d 2} +4y= x"+ cos2x.
X

2

b) Solve % + y = cosec(x) by the method of variation of parameters.
X

6. a) (i) Find L{e™¥ (2cos 5t - 3sin 5))

(i1) Does Laplace transform of exist? Justify.

De- at _ e bt
(iii) Find Lg———
0 t

- |

s
(s+2)%+9°

b) Find the inverse Laplace transform of



2
d

Using Laplace Transform Solve d g/ + Sd—y+ 6y=e’, y(O) = —y(O) =0.
dt dt dt

a) Find the directional derivative of ¢ = x*yz + 4xz”at the point (1, -2, -1) in the direction

of the vector 2 - j = 2k.

b) Verify Stoke's theorem for F = (x*+ y*)i - 2xy j taken around the rectangle bounded
by the linesx =t a, y =0,y =b.
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1. a) What is a computer language? What is the difference between high level programming
language and low level programming language? List at least five high level
programming languages.

b) Write the difference between algorithm and flowchart. Write an algorithm to swap
the content in two integer variables without using any other variable.

2. a) Explain the rules of a valid identifier.
b) With an example, explain the different data types of C programming language.

3. a) Write a C program to find the largest of three numbers using Conditional Expression.
b) Differentiate between do...while and while loops. Write the program to convert the numeric
score to letter grade in which 90% or more is an A, 80-89% is a B, 70-79% is a C
and 60 - 69% is a D. Anything below 60% is an F. Use switch statement to solve the problem.

4. a) Develop an algorithm to find the factorial of a given integer.
b) Design an algorithm to evaluate the sin(x) function as defined by infinite series expression:
sin(x) = x/1! -x*/3! +x%/5! - ...

5. a) Write a C program for sorting numbers in ascending order using insertion sort.
b) Write a C program which replaces each diagonal element A[i][j] of a given matrix
A with Maximum {A[i][j], sum of elements in i™ row, sum of elements in j ™ column}.

6. a) Write the difference between call-by-value and call-by-reference. What is function prototype?
b) Write a C program to find the largest number in the array of numbers by using recursion.

7. a) What is pointer variable? Write the advantages of pointers in C. What is the
difference between malloc and calloc?
b) Write a C program for allocating memory to a two dimensional array and show
how to insert elements into that array.

8. a) Write a C program to display the contents of a file in reverse order.
b) Write a C program for implementing linear queue operations.
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1. “Amartya Sen worked to assess poverty, to evaluate inequality and to dispel gender inequality.”
Discuss.

2. How did Mother Teresa expand her service activities?

3. Discuss the role played by Mokshagundam Visvesvarayya in building a technologically independent
India.

4. Describe how Kalpana Chawla became the astronaut.
5. Describe what Rudyard Kipling finds in the jungle grass.
6. Write an essay on the important films of Chaplin.

7. a) Attempt an essay on how technology can change the face of India in the next two decades.
b) Write a letter to your former teacher informing him /her of your present position.

8. a) Fill in the blanks with suitable prepositions:
1. He was searching ----------- a book.
2. I was talking to you ---------- this man.
b) Correct the errors in the following sentences:
1. He can pass if he studies hard, can he?
2. If I am the Prime Minister [ would do many things for the country.
¢) Choose the correct verb out of the two given in brackets:
1. Politics (are, is) an interesting area.
2. He (lay, lied) on the bed for a long time.
d) Fill in the blanks with appropriate article:
1. The guest spoke for-------- hour.
2. Who is -------- tallest man in the world?
e) Change the voice of the verbs in the following sentences:
1. She was elected the president by the members.
2. The manager offered him a job.
f) Put the verbs in brackets into the present perfect tense:
1. We -----mmmmm- the lessons well. (understand)
2. He----------- interest in games. (lose)
g) Rewrite the following sentences in the indirect speech:
1. “What is your name?” asked the teacher.
2. Ramu said to Ravi, “Do you like this shirt?”
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1. a) Distinguish between
(1) Resultant and Equilibrant
(i1) Coplanar force system and non-coplanar force system.
b) A weight of 1000N is supported by two chains of lengths 4m and 3m as shown in Fig. 1.
Determine the tension in each chain.
|- 5m -]

A B
/\cﬁ. o /
Sy &
I, 7 5? o
1000N
Fig.1

2. a) State the equations of static equilibrium and explain free body diagram.
b) Two smooth pipes, each having a mass of 3kN, are supported by the forks as shown in Fig.2.
Draw the free-body diagrams for each pipe and both pipes together. Also, calculate the forces

exerted by the pipes on the forks.

Fig. 2

3. a) Whatis friction? Discuss the advantages and disadvantages of friction.
b) The uniform 100N ladder rests on the rough floor for which the coefficient of static friction is
is = 0.4 and against the smooth wall at B as shown in Fig.3. Determine the horizontal force P

the man must exert on the ladder in order to cause it to move.




Fig. 3

4. a) Explain
(1) Angle of friction
(i) Angle of repose
(ii1) Cone of friction
b) A body of weight SON is placed on a rough horizontal plane. To just move the body on the
horizontal plane, a push of 15N inclined at 30° to the horizontal plane is required. Find the

coefficient of friction.

5. a) State and prove theorems of Pappus - Guldinus.
b) Determine the centroid of area shown in Fig. 4 by taking moment of area about given

a-aaxisandb - b axis.

a

12cm

60m

- 12cm >

a

Fig.4

6. Find the area moment of inertia about the x and y axes of the plane area shown in Fig. 5.

v

Y
20 mm A’W,%
-—mmmc-/
|7
200 mm 5

%--Sﬂmm I
1 Oé«m‘% w?m x

Fig. 5

7.  a) Define the following with respect to projectile motion.
(1) range, (i1) trajectory & (iii) time of flight.
b) A particle, starting from rest, moves in a straight line, whose acceleration is given by the
equation a = 12 - 0.01s* where a is in m/sec’ and s is in meters.
Determine (i) the velocity of the particle, when it has traveled 25m,
(i1) the distance traveled by the particle, when it comes to rest.

8. a) A person of weight W moves with an acceleration 'a' in an elevator. Find the expression for the

forces exerted by the person on the floor of the lift for upward and downward motions.
th

b) A mass of 0.10kg is rolled on grass with a velocity of 1m/sec. If the resistance be 1 of the
10

weight; how far will the body move?
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1.  Write an account on ecology, morphology, and reproduction in viruses and fungi.
2.  Give an account on economic importance of plants.

3. Explain glycolysis pathway.

4.  Give in detail the classification of animal kingdom.

5. Explain the functional importance of various endocrine organs of a human body.
6. Discuss the structure and pathology of Entamoeba histolytica ?

7. Define Bio indicators and Biosensors. Comment on their importance.

8. Write short notes on :
a) Recombinant Proteins.
b) Microbial enzymes.
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1. a) Define a space lattice and an unit cell.

b) Describe the BCC crystal structure.
¢) Obtain an expression for the packing factor of BCC structure.

2. a) Basing on band theory of solids, classify solids into conductors, semiconductors and insulators.
b) Explain Kronig-Penney model.

3. a) What is a semiconductor ? Explain intrinsic and extrinsic semiconductors.
b) What are drift and diffusion ?
¢) What is doping ?

4. a) With suitable examples, explain the classification of magnetic materials.
b) Derive the Clausius-Mossotti equation and explain its significance.

5. a) What is reverberation? Give Sabine's formula for reverberation and discuss.

b) The volume and surface area of a room are 800 m® and 34 m?. The reverberation times with
and without material on the walls are 1.6 sec and 2 sec. What is the absorption coefficient
of the material on the wall in metric sabine.

¢) What are Mufflers ?

6. Write a short notes on
(a) Ruby laser.
(b) He-Ne laser.
(¢) Semiconductor laser.

7. a) What is the principle of optical fiber? What are acceptance angle and acceptance cone ?

b) Determine the numerical aperture of a step index fiber when the core refractive index n,;=1.5
and the cladding refractive index n,=1.48. Find the maximum angle for entrance of light if the
fiber is placed in air.

c) What is Total internal reflection ?

8. a) Explain the basic properties of nano materials.
b) Discuss in detail any one technique of fabrication of nano materials.
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1. Describe the engineering applications of different insulating materials.

2. a) What is meant by functionality of polymer? Give its significance with examples
b) Mention the engineering applications of conducting polymers.

3. a) Explain the following:
(1) Equivalent conductivity (ii) Reference electrode (iii) Concentration cell

b) Describe the working of methanol-oxygen fuel cell.

4. a) Define corrosion? Explain different methods of controlling corrosion.
b) Write a note on electroplating.

5. a) Distinguish between physical absorption and chemical absorption. Give suitable examples.
b) Discuss briefly on characteristics of colloids.

6. Describe nanomaterial and discuss its classification.

7. a) Describe a top down method for synthesis of nano materials.
b) Discuss the properties and applications of nano materials.

8. a) How total hardness of water is determined using EDTA ?
b) What is reverse osmosis? How is sea water purified by R.O.?
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d
a) Solve the Differential equation d—y(x2 Y+ xp)=1.
X

b) Find the orthogonal trajectories of the family of curves r"=a" cos n 6.

2. a) Solve: (D*+2)y= x’e™ + e* cos2x.
b) Solve the differential equation (D?*+1) y = cosec x by the Method of Variation of
parameters.

3. a) Show that the functions u=x+y+z, v=x*+y>+z*-2xy -2yz - 2zx and
w= xX’+y +27z° -3xyz are functionally related.
b) Find the shortest distance from origin to the surface xyz* = 2.

4. a) Trace the curve r> = a*cos2§..
b) Find the envelope of the family of circles passing through the origin and with their
centers lying on the ellipse.

5. a) () FindL(teXsin3t) (i) L' { 1/(s*+2s+5) }.
b) Using convolution theorem evaluate L' {1/ s(s*+2s+2) }.

6. 2 d
a) Use Laplace transform method to solve d—f - 2@ + x= e with x=2, . at t=0.
dt dt dt
t1
b) Find the inverse Laplace transform of logS—l .
-

7. a) Find the perimeter of the loop of the curve 3ay® = x(x- a)’.
344y
b) Evaluate I I (x+ y) dx dyby changing the order of integration.

0 1

8. a) A fluid motion is given by v= (ysinz- sinx)i+ (xsinz+ 2yz)j+ (xycosz)k. Is the
motion irrotational ? If so, find the velocity potential.

|27 - y2)dxt (27 + ¥y,

b) Apply Green's theorem to evaluate I where C is the

C
boundary of the area enclosed by the X-axis and the upper-half of the circle
2 2 2
X"ty =a.
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1. Hs 3 14 4H
a) Reduce the Matrix 00 1 2 17 into Echelon form and hence find its Rank.
-1 2 of

b) Solve the following system of equations by the method of factorization.
3x+2y+7z=4, 2x+3y+z=5, 3x+t4y+z=7.

2. 05-2 00
a) Find the Eigen values and Eigen vectors of the matrix H' 2 6 2 E
HO0 2 7H
b) Using Cayley-Hamilton theorem find the inverse and A* of the matrix
07 2-20
0. _ 0
H6 2 -1

3. a) Develop a recurrence relation for 4/N using Newton Raphson method and then

compute /32 up to three decimal places

b) Briefly write about the curve fitting. The results of measurement of electric resistance
R of a copper bar at various temperatures t’c are listed below
t: 19 25 30 36 40 45 50
R: 76 77 79 80 82 83 85
If R is related to 't' by the relation R =a + b.t, then find a, b by least squares.

4. a) The area A of a circle of diameter d is given below
d: 80 85 90 95 100

A: 5026 5674 6362 7088 7854

Calculate the area of circle of diameter '84' by Newton forward interpolation.
b) Determine f(x) as a polynomial in x for the following data using Newton's divided

difference formulae.

X: -4 -1 0 2 5
fx) : 1245 33 5 9 1335.



a) The population of a certain town (as obtained from censes data) is shown in the
following table:

year 1951 1961 1971 1981 | 1991

population 19.96 |39.65 |5881 |[77.21 |94.61

(in thousand)

Estimate the rate of growth of the population in the year 1981.
1

1
b) Evaluate I 1+—dx by Trapezoidal rule and Simpson's; rule.
X
0

Use Runge -Kutta 4™ order method to find the value of y at x = 1 and given that
&y x
dx ytx

1(0)=1 with 7 =0.5.

a) Define a Fourier series and write the Dirichlet conditions for the expansion of f(x) as a
Fourier series.
Al- x> for [4<1
b) Find the Fourier transform of f(x)= [
50 for |x| > 1
. ( XCOSX - sinx

and hence evaluate I 3
0

) cos ~dx
X 2

a) Obtain the Fourier series of the function f(x) = e"from x=0to x =217,

1

b) Find the Fourier transform of m
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L. a) To express sinh™' x, cosh™ x as logarithmic functions.
3
b) Resolve al into partial fractions.
(2x- 1)(x+ 2)(x- 3)
: ) . d4x* 3
c¢) Find the term independent of X in nalNEE-
3 2x
2. . (Bx-D(2x+5)
lim
a) Evaluate G307
X
. th : : -
b) Find the n" derivative of (x-D2x: 3)°
3. © xsinx
a) Evaluate j—zdx :
1+ cos” x
b) Find the area of the cardioid Evaluate » = a(l- cosf ),
4. dy , yeosx# siny+ y -0

a) Solve —/— 7 —;
dx sinxt xcosy+t x

b) If the temperature of the air is 30° C and the substance cools from 100° Cto 70° C in
15 minutes. Find when the temperature will be 40° C .
5. a)Solve (D*+ 4)y = xsinx .

dzy

2
X

b) Solve the differential equation + y = Sec x, using the method of variation of parameters.

6. a) Solve (D- 2)*y= 8(e* + x* + sin2x).

_ d?
b) Solve by the method of variation of parameters g} + y= cosecx.
x
7. 2
a) Solve the following equation by the transform method: 4, X =t cos2t given
dt

that x(0)= x'(0)= 0.

et sint

0
b) Find L %J drl .
i ]

2 2
a) Verify Green's theorem for P(xy vy )dx b xtdy where Cis boundedby V= ¥ and y = x>

b) A vector field is given by A4 = (x2 + xyz)f + ( y2 + yxz)j‘ . Show that the field is irrotational,
and find the scalar potential. Evaluate the line integral from (O,l) to (1,2) .

1
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Answer any FIVE questions
All questions carry equal marks

1. a) With a net schematic diagram, establish the relationship between application and system
software.
b) Briefly explain the top down design technique of problem solving.

2. a) Write and explain the structure of a typical C program.
b) What are preprocessor commands? Explain with an example.

3. a) Write a C program to illustrate the behaviour of nested if statement.
b) Distinguish between break and continue statements with behaviour flowcharts.

4. a) Write a program to generate Fibonacci sequence.
b) Write a program to convert a given decimal number in to binary form.

5. a) What is array? Explain how to declare single and multi dimensional arrays in C.
b) Write a C program to print transpose and diagonal elements of a m x m matrix.

6. a) Define recursion. Write a routine for factorial using recursion.
b) Explain nested structures with suitable example.

7. a) With an example, explain how to declare and access pointers.
b) write a program to add two numbers using pointers.

8. a) Using command line arguments, write a program to copy a file contents.
b) Define data structure. Write about the implementation of stack operations.



CODE No.:10BT1HS01
SREE VIDYANIKETHAN ENGINEERING COLLEGE

(An Autonomous Institution, Affiliated to JNTUA, Anantapur)
I B.Tech (SVEC10) Supplementary Examinations December - 2011
TECHNICAL ENGLISH

[ Civil Engineering, Electrical and Electronics Engineering, Electronics and Communication Engineering, Computer
Science and Engineering, Electronics and Instrumentation Engineering, Information Technology, Electronics and
Control Engineering, Computer Science and Systems Engineering, Bio-Technology |
Time: 3 hours Max Marks: 70

Answer any FIVE questions
All questions carry equal marks

1.  Write an essay on what Pico Iyer says about Ladakh.

2. What discovery did Raman make during his voyage across the Mediterranean and how did it prove to be
important?

3. The greatest tribute to technological India is Mokshagundam Visveswarayya. Substantiate.
4. Chaplin was a unique master entertainer. Discuss.

3. “Service to humanity is service to God” Elaborate.

6.  Explain the problems faced by Satyajit Ray in making films in Indian studios.

7. a) Write an essay on the present state of technical education in India and suggest ways to
improve it.
b) Write a letter to your father describing your future career plans.

8. a) Fill in blanks with suitable prepositions:
(i) He apologized being late.
(i1) They are afraid losing the match.
b) Correct the errors in the sentences below:
(1) There be 206 bones in the human body.
(i) None of my friends are smart.
¢) Choose the correct verb out of the two choices given in brackets:
(i) The sitar as well as the guitar to be tuned for the big party tomorrow. (has, have)
(i1) The mayor together with his two brothers going to have to explain about this.(is, are)
d) Fill in blanks with suitable articles:
(i) Have we reached Ganga river basin yet?
(i1) That is uniform.
e) Change the voice of the verbs in the following sentences:
(i) They were singing a song.
(i1) The bike is being repaired.
f) Use the appropriate tense form of the verb given in brackets:
(i) Mr.Sharma there in that house for the past ten years.(live)
(ii) Latha borrowed one book from the club last year. She ( not, order) anything since.
g) Rewrite the following sentences in reported speech:
(1) The officer said to me, “ Shut up”
(il) Shyam said, “ I want to visit my friends this weekend.”
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1.

a) Discuss the following with suitable examples:

Coplanar forces, Non-coplanar forces, Parallel and Non parallel forces.
b) The 500N force acting on the frame is to be resolved into two components acting along the
axis of the struts AB and AC as shown in Fig.1. If the component of force along AC is

required to be 300 N, directed from A to C, determine the magnitude of force acting along
AB and the angle 0 of the 500 N force.

2. Calculate reactions at A, B, C and D as shown in Fig. 2.

D

A ’% /A/
C 7 /B

—2m—ee— 3m —*—2 mr—e—2 >

Fig. 2

3. Determine the forces in all the members of the truss shown in Fig. 3 and indicate the magnitude and
nature of forces on the diagram of the truss.

40 kN 50 kN

4. a) What are plane trusses? Discuss the assumptions in design of trusses

1



b) Determine the force in each member of the truss shown in Fig.4, and state if the members
are in tension or compression. Set P, =P, =4 kN

A

a) Define
(1) Centroid
(i) Centre of mass
(1i1) Centre of gravity
b) Determine the centre of gravity of the plane uniform lamina shown in Fig. 5.

-« 10cm
12.5cm

LR ]
o

Fig.5

a) State and prove the theorem of perpendicular axis.
b) Find the product of inertia of a quarter of a circle with respect to the x - and y - axis.

a) A jet-propelled object has straight-line motion according to the equation x = 27 - £ - 2,
where x is in meters and ¢ is in seconds. What is the change in displacement while the
speed changes from 4 m/s to 48 m/s?

b) A body moves along a straight line so that its displacement from a fixed point on the line is
given by s = 37 + 2¢. Find the displacement, velocity, and acceleration at the end of 7 = 3s.

a) Homogeneous sphere of radius of =100 mm and weight W=100 N can rotate freely
about a diameter. If it starts from rest and gains, with constant angular acceleration, an
angular speed n=180rpm, in 12 revolutions, find the acting moment.

b) A homogeneous solid cylinder of weight 100 N whose axis is horizontal rotates about
its axis, in frictionless bearings under the action of the weight of a 10N block which is
carried by a rope wrapped around the cylinder. What will be angular velocity of cylinder two
seconds after the motion starts? Assume the diameter of cylinder as 100cm.
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1. Draw a diagram of cell structure and give the differences between Prokaryotes and Eukaryotes.
2. Give in detail the classification of plant kingdom.
3. Explain the metabolism of nitrogen with special reference to assimilation of ammonium.
4. Describe the phylogeny of invertebrates.
5. Explain the functional importance of various endocrine organs of a human body.
6. Write about the diseases caused by different viruses.

7. Define Bio indicators and Biosensors. Explain their importance.

8. Write short notes on
a) Transgenics b) Microbial enzymes.
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1. a) Prove that if E|,E, and E; are random events in a sample space and if E|,E,,E; are
pair wise independent and E, is independent of (E, L1 E,), then E,E, and E; are
mutually independent.

b) A random variable X fives measurements 'x' between '0' and '1' with a probability

. — 112x°-12x%+10x 0¢< x< 1
function f (X) 1o elsewhere
1 1

i) Find P(X < 5) and P(X > 5)

ii) Find a number k such that P(X < k) = %
2. a) Six dice are thrown 729 times. How many times do you except at least three dice to
show a 5 or 6?
b) In atest on 2000 electric bulbs, it was found that the life of a particular make, was
normally distributed with an average life of 2040 hours and standard deviation of 60 hours.
Find the number of bulbs likely to burn for

(1) more than 2150 hours (i1) less than 1950 hours and
(ii1) more than 1920 hours and but less than 2160 hours.

3. a) Obtain the normal equations for fitting the regression line Y = a + bX..
b) Find Pearson's correlation coefficient between X and Y from the following data.
X 12 13 14 15 16 17 18
Y 28 25 22 21 22 20 10

4. a) A population consists of six numbers 4,8,12,16,20,54 consider all samples of size two
which can be drawn without replacement from this population. Find
1) the population mean
ii) the population standard deviation
iii) the mean of the sampling distribution of means
iv) the standard deviation of the sampling distribution of means.
b) A sample of size 65 is taken from a population whose standard deviation is 12. Find the
standard error of sampling distribution of means.

5. a) Basing on a sample of 100 tyres, the averge life of a tyre was found to be 21,431 miles with
a standard deviation of 1295 miles. Test the null hypothesis that p = 22000 miles against the
alternative p < 22000 miles (Z = -1.645 at 0.05 level).

b) From the following data on the performance of two operators, test whether the means differ
significantly from each by taking a = 0.05.
Operator-A: n =100, mean =210, sd =11
Operator-B: n =150, mean = 220, sd = 11.

6. a) The average thickness of a leather washer from a sample of 10 washers is found to be
9.52mm with a standard deviation of 0.60mm. It was believed that such washers will have an
average thickness of 10mm. Test whether this sample has come from the believed population.

b) Explain the method of conducting a chi-square test on (r x s) contingency table.



a) What is a control chart ? Explain briefly the construction and uses of mean chart, p-
chart and range chart.

b) During an examination of equal length of cloths the following are the number of defects
observed. 2, 3, 4, 0, 5, 6, 7, 4, 3, 2
Draw a control chart for the number of defects and comment whether the process is
under control or not.

A machine repairing shop gets on average 16 machines per day (of eight hours ) for repair and the arrival
pattern is Poisson. At the moment there is no repair man available at the shop. The shop owner has two
applicants A and B for the job of repairman. Both A and B claim that the service times are exponentially
distributed with mean 20 and 15 minutes respectively. Then demand salaries Rs.500 and Rs.600 per hour per
machine. Assuming that the claims of the applicants are true, which one should be employed.
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1. a) Define ecosystem? Explain the role of biotic and abiotic components in the environments?
b) what are the segments of atmosphere? Explain the levels of atmosphere.

2. a) Write a detailed note on desertification.
b) Explain briefly about non renewable resources of energy.

3. a) Explain the terms, producers, consumers and decomposers.
b) Discuss the energy flow in an ecosystem.

4. a) Write an essay on hot spots of biodiversity.
b) Illustrate endemism.

5. What is mean by air pollution? Explain the causes and effects of air pollution.
6. Discuss the following:

a) Ozone layer depletion

b) Wild life (Protection) Act 1972.

¢) Environment (Protection) Act 1986.

7. a) Explain in detail about environmental ethics.
b) Write a detailed note on T.B.

8. a) Narrate environmental experiences gained from your field trips.
b) List out seven major environment related news items of the year 2011.
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L. a) Solve (x*- yz)p+ (3* - zx)q= z° - xy.
b) Solve the heat equation ﬁ = % , with boundary conditions
u(x,0)= 3sinnmx,u(0,t)= 0 and u(1,¢) = 0, where 0< x< 1,¢> 0,
2. 2 1 n

1 X 1
a) Define Beta and Gamma functions. Prove that I de dx = .

0\/1-x4 0\/1-x4 42
b) Express J5(X) in terms of J,(x) and J,(x).

3. a) An electric field in the xy-plane is given by the potential function
¢ = 3x> - y*. Find the stream function.

b) Show that the function f(z)= /xy is not analytic at the origin even though

Cauchy Riemann equations are satisfied.

4. 2 ]
a) Evaluate I (z°+3z+ 2)dz , where C is the arc of the cycloid x = a(d + sinf ),
C
¥ = a(l- cosf ), between the points (0,0) and (7z, 2a).
3
z-2z+1
b) Evaluate fl—,de, where C:|z|= 2.
) (z-1)
5. z-1

a) Find the Taylor's series of f(z) = 1 about the point z =1.
z

+ and find residues at all it's poles.

1
b) Find all poles of f(z) =
1+ z

6. a) State and prove residue theorem.
» Sin mx

b) Evaluate J dx, when m > 0.

o x
7. a) Show that all the zeros at z’ - 5z° + 12 = ( lie between the
circles |Z| =1 and |Z| =2,
b) Prove that one root of the equation z*+ z* + 1= ( lies in the
first quadrant.

8. a) Discuss the transformation = z2.
b) Find the image of the rectangle x= 0,y = 0,x= 1,y = 2 in z-plane under the
map W= (1+ i)Z+ (2' l) .
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1. a) Define the rank of a matrix and find the rank of the following matrix
2 1 3 50

0 0
L2 1 3
8 4 7 31
0 0

B 4 -3 -1

b) Discuss for what values of A and U, the simultaneous equations
x+y+z =6; x+2y+3z=10;x+2y+1 z=n have
(1) no solution (ii) a unique solution and (iii) an infinite number of solutions.

2. 02 30
a) Using Cayley-Hamilton Theorm find A*,where 4 = D3 SD
U U

g8 -6 21

b) Find the matrix P which diagonizes the matrix A, where 4 = H‘ 6 7 - 4% .

H2 -4 3§

3. a) Find a real root of the equation x> - 2x- 5= (0 by the method of false position.

b) Fit a straight line for the following data:
X: 1 2 3 4 5

y: 14 27 40 55 68

4. a) Using Newton's forward formula, find the value of f(1.6) form the following data.
X: 1 1.4 1.8 2.2

f(x): 349 482 596 65

b) Using Lagrange's formula find f ( 9) from the following data
X: 5 7 11 13 17

f(x): 150 392 1452 2366 5202

5. a) Compute the first and second derivative at x=1.1 from the following the data:
x: 1.0 1.1 1.2 1.3 1.4 1.5 1.6

y: 198 8.40 8.78 9.12 9.45 9.75 10.03

5

dx
b) Evaluate J 4ct 5
X
0

by using Trapezoidal rule.

6. a) Using Taylor's series method compute y(0.2) to three places of decimal
dy :
from d_ = 1- 2xy given that y(0) =0.
x

b) Using Runge kutta method of order 4, find y(0.2) given that
d 1
S 3x+ 2y, 1(0)= 1, taking h=0.1.
dx 2



a) Form the partial differential equation by eliminating the arbitrary function from
z =X fi(x+t) + fH(x+t)
b) If a string of length / is initially at rest in equilibrium position and each of its points is
i _ .
given by the velocity (%)t o = U sm(”Tx),O < x< |

Determine the displacement y(x .t).

a) It f(x)= |COSX| expand f(X) as a fourier series in the interval (- m,m ) )

b) Find the half-range cosine series for the function f(x) = x”in the range 0< x< 7T .
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1. a) Derive relationship between E, N and K.
b) A tapering hollow rod of 750mm length is subjected to an axial load of 20kN. Diameter at one
end is 40mm, diameter at the other end is 60mm. Inner diameter of the hollow portion is
20mm uniform. Take E=200GPa.

2. a) Define the shear force and bending moment at a section of a beam. Explain the utility of
drawing SF and BM diagrams for a beam.
b) Draw the SFD and BMD for the following beam shown in Fig . 1

10kN/m 20kN  25kN-m  20kN

R

m

<

<m Fig . 1

6m —~
3. a) Show that the bending efficiency of a hollow circular cross section is more than that of a
solid circular cross section.
b) Sketch the variation of shear stress across the depth of a H section shown in Fig.2, if a
SF of 100kN acts on the section due to varying flexure. Also determine the maximum
shear stress induced in the section.
10mm  80mm Omm

80mm

20mm Fig.2
80mm

4.  a) Derive an expression for the rotation of a closely coiled helical spring subjected to
axial couple.
b) A truck weighing 20kN and moving at Skmph has to be brought to rest by buffer springs. Find the
required number of springs, each of 15 coils to store the energy of motion during a
compression of 150mm. Each spring is made of 25mm diameter steel rod at 200mm
mean diameter. Take G = 95GPa.

5. a) Derive torsion equation.
b) A hollow shaft of diameter ratio 3/8 is required to transmit 600KW at 110 rpm. The shear
stress is not to exceed 63MN/m? and the twist in a length of 3m not to exceed 1.4°.
Calculate the Maximum external diameter. C=84GN/m?.

6. A close coiled helical spring, made out of §mm diameter wire has 18 coils. Each coil is of 8 cm mean diameter.
If the maximum allowable shear stress in the spring is 140Mpa. Determine the maximum allowable load on the
spring and elongation of the spring. Also, determine the stiffness of the spring.

7. A thin steel cylindrical shell of thickness 14 mm, 1 m diameter and 3.25 m long is carrying a fluid at a pressure
of 1.6 N/mm?. Find the change in the dimensions of the cylinder.

8. a) Derive Lame's equations for the analysis of thick cylinders.
b) A thick cylinder having internal radius 150mm and external radius 400mm is subjected to
an internal pressure of 8MPa. Sketch the variation of radial stress and hoop stress across
the thickness of the cylinder.
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1. a) Explain the qualities of a good brick .
b) Explain the properties of building stones.

2. a) Describe the constituents of limestone.
b) Explain the manufacturing process of OPC.

3. a) Explain the various methods of seasoning of timber.
b) Write short notes on decay of timber.

4. a) Describe the process of annealing.
b) Explain how are the plastics classified.

5. a) Explain the importance of various ingredients of cement concrete.
b) Explain the influence of various constituents of concrete on workability.

6. a) Describe the procedure for determination of flexural strength of concrete.
b) What is the necessity of non-destructive testing of concrete? Explain the Pulse velocity
method.

7. a) Explain the different types of shrinkage of concrete.
b) Design M 30 grade of concrete with medium workability using the following data:
Maximum size of aggregate: 20 mm
Specific gravity of cement: 3.15
Specific gravity of coarse aggregate: 2.65
Specific gravity of fine aggregate (Zone II): 2.65
Adopt IS code method.

8. Write short notes on:
a)  High performance concrete
b) Types and usage of fibers.
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PART - A
1. a) How to apply KVL and KCL to alternating current circuits? Explain with an example
b) Two inductors 0.04 H and 0.03 H are connected in series. Determine the equivalent value

of inductance of this combination. Derive the equation used from fundamentals.
¢) Define the terms: potential difference, mmf, emf.

2. a) Explain the principle of operation of dc motor.
b) What are different losses of dc machine? Explain the procedure for a test to determine the
efficiency of dc machine as motor without conducting load test.

3. a) Explain the principle of operation of single phase transformer
b) A transformer having 150 turns on primary and 70 turns on secondary the primary
winding is excited by the 230V, 50Hz supply and secondary side a load impedance of
60 30° ohms is connected. Neglect the losses of transformer. Calculate i) primary
and secondary currents, ii) their power factor and also iii) primary and secondary real powers.

4. Define voltage regulation of an alternator. Explain synchronous impedance method of determining regulation
of an alternator.?

PART -B

5. a) Describe the working of Oxy Acetylene gas welding. Discuss the different flames employed
and their suitability.
b) Compare Brazing and soldering and welding.

6. a) With neat sketches the working principle of 4 stroke spark ignition engine.
b) What are the important quality parameters of SI and CI Engine fuel.

7. a) Explain vapour compression system of refrigeration.
b) What is air conditioning?.explain the comfort air-condition system.

8. a) Explain the working principle of multi-stage compressor with a neat sketch
b) Write short note on the following:
i) Concrete mixer
ii) Bull dozers
iii) Belt Conveyors
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1. a) Write detailed notes on reciprocal ranging.

b) A steel tape is 20 m long standardized at 55° F with a pull of 10 kg was used for measuring a
base line. Find the correction per tape length, if the temperature at the time of measurement
was 80° F and the pull exerted was 16 kg. Weight of 1 cubic cm of steel = 7.86 g, weight of
tape = 0.8 kg and E = 2.109 x 10° kg/cm?. Coefficient of expansion of tape = 6.2 x 10 per 1° F.

2. Five chain lines form a regular pentagon. If the bearing of one line is 42°30’", find the bearings of the
remaining lines.

3. a) Describe the methods of leveling
b) The following consecutive readings were taken with a dumpy level and 5 m leveling staff on
continuously sloping ground at a common interval of 15 m. The first point is having an
elevation of 85.275 m. Rule out a page of level field book and enter the readings.
Calculate (i) the reduced levels of the points by rise and fall method and
(i1) the gradient of the line joining the first and last point.
0.415, 1.025, 2.085, 2.925, 3.620, 4.595, 0.715, 2.115, 3.090, 4.405.

4. The latitudes and departures of the lines of a closed traverse are given below. Calculate the area of the

traverse.
Line Northing Southing Easting Westing
AB 157.2 154.8
BC 210.5 52.5
CD 175.4 98.3
DA 228.7 109.0

5. a) Explain the procedure to measure a horizontal angle by repetition method using a theodolite.
b) Explain the procedure of traversing by direct method without transiting using fast needle
method.

6. a) What are the various constants of a tacheometer? How are they determined?
b) What do you mean by an “anallactic lens”? What are the advantages and disadvantages of
using it?

7. a) Derive a formula for a shift of a transitory curve with the usual notations.
b) A road bend deflects 75° is to be designed for a maximum speed of 80 KMPH
and centrifugal ratio 1/4 and radial acceleration 0.3 m/sec’. The curve combined with
two cubic spirals. Calculate the radius of the curve, the length of transition curve and the
chainages of different points on the curve if the chainage of the intersection point is 4000 m.

8. a) What are the advantages and disadvantages of total station?
b) Write detailed notes on electronic distance measurement.
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1. a) A shaft 200 mm in diameter and 1.2 m long rotates concentrically inside a cylinder,
200.2 mm in diameter at 250 rpm. The annular space is filled with oil of specific gravity
0.85 and kinematic viscosity 400 mm?/s. What is the power required to rotate the shaft?
b) Determine the bulk modulus of elasticity of a liquid, if the pressure of the liquid is increased
from 7 MN/m? to 13 MN/m? and consequently the volume of the liquid decreases by 0.15%.

2. a) Show that the centre of pressure of any lamina immersed under liquid is always below
its centroid.
b) Determine the total pressure and centre of pressure on an isosceles triangular plate of
base 4m and altitude 4m when it is immersed vertically in an oil of specific gravity 0.9.
The base of the plate coincides with the free oil surface.

3. a) A two dimensional flow is described by the velocity components:
u=5x*andv= -15x%
Determine the stream function, potential function (if it exists) and acceleration
atP(x=1mandy=2m)
b) Giving suitable examples, define uniform, non uniform, steady and unsteady flows.

4. a) Derive an expression for Bernoulli's theorem from first principle and state the assumptions
made for such a derivation.
b) A pipe line carrying oil of specific gravity 0.8 changes in diameter from 300mm at a position
A to 500mm diameter to a position B which is 5m at a higher level.If the pressures at A and
B are 19.62N/ cm?and 14.91N/cm?respectively, and the discharge is 150 litres/s, determine
the loss of head and direction of flow.

5. A straight pipe 30 cm diameter, 6 km long is laid between two reservoirs of surface elevation 170 m and 120
m. To increase the capacity of the line a 20 cm diameter pipeline, 3 km long is laid from the original line's
mid point to the lower reservoir. What percentage increase in flow rate is gained by installing the new line.
Take f=0.02 for all pipes.

6. a) What are the advantages of a triangular notch over a rectangular notch?
b) A venturimeter of inlet diameter 300mm and throat diameter 150mm is fixed in a vertical
pipe line. A liquid of specific gravity 0.8 is flowing upward through the pipe line.
A differential manometer containing mercury gives a reading of 100mm when connected
at inlet and throat. The vertical difference between inlet and throat is 500mm. If co-efficient
of discharge is 0.98 then find 1) rate of flow of liquid in litre per second and ii) difference
of pressure between inlet and throat in N/m?.

7. a) Oil of relative density 0.92 and dynamic viscosity 1.05 poise flows between two fixed
parallel plates kept 1.2 cm apart. If the mean velocity is 1.4 m/s, calculate (i) the maximum
velocity, (ii) velocity and shear stress at a distance of 0.2 cm from one of the plates and
(iii) head loss in a distance of 25 m.

b) Oil of specific gravity 0.82 is pumped through a horizontal pipe 15 cm in diameter and 3 km
long at a rate of 900 1/min. The pump has an efficiency of 68% and requires 10 hp to pump
the oil. Verify that the flow is laminar and determine the viscosity of the oil.

8. a) State Buckingham's n theorem. Why this theorem is superior over the Rayleigh's
method for dimensional analysis.
b) The frictional torque T of a disc of diameter D rotating at speed N in a fluid of viscosity p
and density p ina turbulent flow is givenby T=D’ N’p e[ pn/D?Np]. Prove this
by the method of dimensions.
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1. a) Explain the terms: (i) Dynamic Viscosity and (ii) Kinematic Viscosity. Give their
dimensions.
b) Differentiate between : (i) Absolute and gauge pressure and (ii) Simple and differential
manometers.

2. a) Explain the various classifications of flows and give suitable examples for each type of flow.
b) State Euler's equation of motion for a three dimensional flow and derive Bernoulli's
equation from these equations, stating clearly the assumptions involved.

3. a) Derive the Darcy-Weisbach equation for pipe flow.
b) A horizontal venturimeter with inlet diameter 200mm and throat diameter 100mm is used to
measure the flow of water. The pressure at inlet is 0.18 N/mm? and the vacuum pressure at
the throat is 280 mm of mercury. Find the rate of flow. Take the value of C4= 0.98.

4. a) A nozzle of 60 mm diameter delivers a stream of water at 24 m/s perpendicular to a plate
that moves away from the jet at 6 m/s. Find (i) the force on the plate (ii) the work done
and (iii) the efficiency of the jet.

b) Obtain an expression for the force exerted by a jet of water on a fixed vertical plate in the
direction of the jet.

5. a) With a neat sketch explain the layout of typical hydro power station.
b) What is power duration curve? Explain how the power duration curve is constructed.

6. a) Explain the classification of turbines.

b) A Pelton wheel is required to develop 9000 kW at the shaft when working under a head of
300m. Assuming the values of coefficient of velocity, speed ratio and ratio of diameter of
the wheel to the diameter of the jet as 0.98, 0.45 and 12 respectively, determine (i) the
number of jets, (ii) the diameter of the wheel, (iii) the discharge required and (iv) the
diameter of the jet. Take the speed of the wheel as 500 rpm and overall efficiency as 85%.

7. a) Define the terms: Specific speed of a turbine, unit speed, unit power and unit discharge
of a turbine.
b) What is cavitation? On what factors does cavitation depend ? How can it be avoided in
reaction turbines ?

8. a) With a neat sketch, explain the various components of a centrifugal pump and its working.
b) A double acting reciprocating pump has a piston area of 1000 cm? and a stroke length of
30 cm. If the pump is discharging 40 1/s of water at 45 rpm against a total head of 10 m,
find the slip of the pump and power required to drive the pump.
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1. a) Explain the terms: Unilateral and bilateral elements.
b) Explain the terms: Active elements and Passive elements.
¢) The following current wave form i(t) is applied to an inductor of 2 H. Sketch the waveforms
of voltage and energy in the inductor.

i)

28 |0 p -
! : \ 5

0 1 2 3

t in sec

2. a) Define (i) Node (ii) Path (iii) Loop (iv) Branch
b) By using loop analysis find the current flowing through 5 ohms resistor.

1 ohms
2 ohms 3 ohms
M."'.Wj — WA
£ ohm
5 Dhmg 4 ohms
10V
+ +

w

a) Define the terms
i) Cycle
i1) Amplitude
iii) R.M.S value and
iv) Average value of an alternating quantity.
b) For the wave form as shown in below figure, calculate the RMS value and Average value:
and hence the value of form factor.

4. a) What is meant by locus diagram? Write its procedure.
b) A coil having resistance of 20 ohms and inductance of SmH is connected in series with
capacitor and is applied a constant voltage and variable current source. If the maximum
current of 0.5 A at 500Hz is drawn, determine band width and half power frequencies

5. a) Derive the relation between line and phase quantities in balanced Star connection
b) IfZ, =150 -30°, 2, =200 80°and Z; = 10U 90°ohms are the impedances connected in
the form of delta and the supply voltage is 415V. Assume the RYB sequence and so find
the phase currents, line currents and the total power absorbed.

6. a) Derive the relation between self inductance, mutual inductance and coefficient of coupling
1



b) A steel ring of mean diameter 26 cm and circular section of 3 cm in diameter has an air gap
of 1.6 mm length. If is wound uniformly with 800 turns of wire carrying a current of 3A.
Calculate i) MMF, ii) flux density, iii) magnetic flux, and iv) relative permeability. Neglect
magnetic leakage and assume iron path takes 35% of total MMF.

a) State and explain the Norton's theorem.
b) In the circuit shown below, find the voltage across the 20Q resistor using Superposition
Theorem.

a) State and explain Tellegen's theorem
b) Verify reciprocity theorem for the circuit shown in below figure

ia iq 3iq
MW MW AW
A e 1

+
30 V_C) g 20 § 20 Iy
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1. a) State the advantages of analyzing energy conversion devices by field energy concept.
1.2i"°

b) The flux relationship for an electromagnetic system is given by 1 = where g is the air

gap length. For current i=2A and g=10cm, determine the mechanical force on the moving part
using (i) energy of the system and (ii) co-energy of the system.

2. a) Enumerate the various parts of dc machine that constitute its magnetic circuit with neat
diagrams?
b) A 4-pole short-shunt wave-wound generator supplies 20kW load at terminal voltage of
250V, R,=0.1Q0,R,=020,R, =1000Q flux for pole = 0.05 Wb. Assume the

total brush drop to be 2 V. Find (i) the emf generated and  (ii) number of conductors in
each parallel path if the speed is 1200 rpm.

3. a) Distinguish between self excited and separately excited dc generators. How are self
excited generators classified? Give their circuit diagrams.

b) A 4-pole dc shunt generator with lap connected armature has field and armature resistances
of 80 Q and 0.1€2 respectively. It supplies power to 50 lamps rated for 100V, 60W each.
Calculate the total armature current and the generated emf by allowing a contact drop of
1V per brush.

4. a) Explain the process of commutation in detail with respect to dc generator. Also obtain the
expression for “Reactance voltage”.
b) Explain the various methods of limiting armature reaction.

5. a) Explain how two shunt generators work in parallel and how they share the load.
b) Draw and explain the load characteristics of dc series generator and dc compound generator.

6. a) Explain the commutation in the DC motors? Give various applications of DC motor.
b) A fanis driven by a 220 V, 7 hp series dc motor which draws 25 A and runs at 300 rpm

when connected to a 220 V supply. The armature resistance of the dc motor is R, = 0.6 Q

and the resistance of the series field winding is R, = 0.4 Q .. The torque required by the fan

is proportional to the square of the motor speed. Neglect the rotational losses and armature
reaction. Determine (i) power developed by the fan, (ii) the torque developed by the motor and
(iii) if the motor speed is reduced to 200 rpm, find the torque and power delivered to the fan

at this speed.

7. a) Explain various methods of speed control of DC shunt motors.
b) A 500V D.C. shunt motor is to have a starter with 5 sections. The maximum permissible
current is 100A and the armature resistance is 0.50hms. Determine the resistance in each
section of starter.

8. a) Explain how Field's test is conducted on two series machines. How efficiency is found out
from the results of Field's test.
b) Two identical dc machines when tested by Hopkinson's method gave the following test
results. Field currents are 2.5A and 2A. Line voltage is 220V. Line current including both
field currents is 10A. Motor armature current is 73A. The armature resistance of each
machine is 0.05 ohms. Calculate the efficiency of both machines.

1
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1. a) Explain kirchoff's laws with one example each.
b) Derive the equations for equivalent resistances for star/delta and delta/star transformations.

2. a) Explain the Thevinin's theorem.
b) Find the current through 50 Q resistance for the circuit shown in fig .1

R,=72Q R,=100Q
——AMW—

>

R,=400 %H.:Eﬂﬂ

—_ 12V
r=0810

FYrTrwy
Ry

Fig.1.

3. a) Explain phase, phase angle and phase difference with respect to alternating quantities.
b) A sine wave V(f) = 200sin 50¢ is applied to a 10Q resistor in series with a coil. The reading

of a voltmeter across the resistor is 120V and across the coil is 75 V. Calculate the power and
power factor of the circuit.

4. Three equal impendances each having a resistance of 25Q and a reactance of 40Q connected in star to a 400
V, 3-Phase, 50Hz supply system, calculate:

i) The line current  ii) Power factor iii) Power consumed by the circuit.

5. a) Explain about constructional features of DC Machine.
b) Find the torque in N-m exerted by a 4-pole series motor whose armature has 1200 conductors connected
up in a 2-circuit winding. The motor current is 10A and the flux per pole is 0.02 Wb.

6. Explain the constructional details and principle of operation of three phase induction motors.
7. Explain about Shaded pole motor with neat diagram.

8. a) What are the essential features of measuring instruments?
b) Explain the principle of operation of Moving Iron instruments.
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1. a) Briefly explain about the fuse and earthing.
b) Six equal resistors each of 4 ohms are connected as shown in fig. below. Find the equivalent
resistance between any two corners?

R | &

2. a) Define superposition and Thevinin's theorm.
b) For the network shown below, calculate the current in the 20 ohm resistor by Thevinin's
theorm.

50 5

i
120V 20

20V

3. a) Define the following terms applied to alternating current circuits:
(i) RMS value  (ii) form factor (iii) average value (iv) peak factor
b) A resistance of 100 ohms is connected in series with 0.1 mH of inductance. This series
combination is connected across 230 V, 50 Hz single phase supply. Calculate power
factor, real and reactive powers consumed by the circuit. Also draw the phaser diagram.

4. a) Explain the constructional features of DC Generator with neat diagrams.
b) Derive EMF equation of DC Generator.

5. a) Explain different parts of transformer.
b) Explain principle of operation of three phase induction motor.

6. a) Explain about different types of controlling torques in instruments.
b) Explain about repulsion type moving iron ammeter.

7. Write the important differences between open loop and closed loop systems with suitable
examples.

8. a) Define the term : transfer function. Derive the transfer function of the following system
by writing the fundamental equations relating input and output:

>

o -
? /D_’_[Y“}C—Yﬁ”w

b) What is the advantage of Signal Flow Graphs over block diagram representation? State and
explain Mason's gain formula.
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1. a) Compare the ideal and practical current sources.
b) The following voltage wave form v(t) is applied to a capacitor of 2 Farads. Sketch the
waveforms of current and energy in the capacitor.
v(t)

20V |- 2 \

1] 1 2 3

tin sec

2. a) What is super node and super mesh concept explain with example.
b) Using Kirchoff's current law, find the values of the currents i; and i, in the circuit shown
in figure.

? E‘D 30 V+<I|\> 4iq 20

3. a) A120V, 60W lamp is to be operated on 220V, 50Hz supply mains.
Calculate what value of (a) resistance (b) inductance, would be required that lamp glows on
rated voltage. Which method is preferable and why?
b) Find the form factor and peak factor of the following wave form shown in Figure.

VITomTTNL 42 sz
: : 3 3 o

4. a) Explain the following terms
i) Impedance
i1) Admittance
iii) Active Power
iv) Power factor
v) Power triangle

b) Find the following for a series parallel circuit shown below

i) Total impedance
ii) Current drawn from supply
iii) Total apparent, real and reactive power.
iv) Total admittance
v) Power factor
Also draw the vector diagram.

2 N j{/\/

oV, 50H;  -p Sw’/’g.

1



5. a) Derive the equation for the transient current i(t) in a series RLC circuit excited by a step
input of V volts at time t=0. Assume zero initial conditions.
b) In the circuit shown below, the switch is closed on position 1 at t=0 there by applying the
100V source to the R-L branch, and at t=500 microseconds, the switch is moved to

position 2. Obtain the equations for the current in both intervals.
1002

6. a) Derive an expression for equivalent inductance of two coupled coils connected in parallel.
b) Determine the equivalent inductance of inductive network with coupled coils shown below

24
Ad/f \A
SH °&3” 8H
H L)
6 aH

7. a) State and explain Thevinin's theorem
b) Determine the value of R so that maximum power is transferred

2 - g jz N
o <]
/00&:/ JFn— ’JG/OVT R
et

8. a) State and explain Millman's theorem
b) Verify the reciprocity theorem for the given circuit shown below

bz
In-

2w
35

lov Fa
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1. a) Derive an expression for depletion capacitance and diffusion capacitance in a
PN Junction diode
b) Draw V-I characteristics of PN junction diode and explain each term in a Diode
current equation

2. a) Derive the expressions for ripple factor, efficiency, TUF, percentage regulation
of Half Wave Rectifier
b) Design a zener voltage regulator to meet the specifications: output voltage= 5Volts,
load current= 10mAmp, zener voltage=400mW and Input voltage = 12V

3. a) Explain input characteristics transistor CB configuration.
b) A transistor with a = 0.97 has a reverse saturation current of 1 uA in CB configuration.
Calculate the value of leakage current in the CE configuration. Also find the collector current
and the emitter current if the value of base current is 20 uA.

4. a) Determine the operating Point of potential divider Biasing circuit with R,=R.= 5 k ohm,
Re=1 k ohm and R;=40 K ohm
b) How do you distinguish dc and ac load lines with suitable diagrams?

5. For the transistor amplifier shown below, Compute A; =1,/ I;, A,, A,s and R; .Assume h;. = 1100 ohms,
he=50, h.= 25X10* h,=24uA/V

o
e A
g i 5-‘ R =10k
Kpzrook |
e Bm L .
: =T bt T
E.= 0K 'Tr:_ i P [
e AABM —1£ A .[:. |
Ny ;
n Y
A L ]
W {: "
~F Ra=loonz
—
| | | i
| S - 1 E T._.. = =]
I _'..'__.
R

6. Compare BJT,FET and JFET in all aspects and write the difference in operation of a depletion
MOSFET and enhancement MOSFET.

7. a) Derive an expression for voltage gain, Input Impedance and output impedance of CD amplifier
at low frequencies.
b) Discuss voltage divider biasing of JFET.

8.  Discuss the principle of operation and VI characteristics of
(i) Photo Diode.
(i) UJT.
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1. a) Define Joint and Conditional probability.
b) When are two events said to be collectively Exhaustive events? Explain with examples.
¢) Determine the probability of the card being either red or a king when one card is drawn from
a deck of a regular 52 cards.
2. a) A random variable X has the following probability distribution .
x: 0 1 2 3 4 5 6 7
p(x):0 k 2k 2k 3k 'S 2k* 7k*+k
Find
(i)  The value of k
(i) P(1.5<X<4.5/X>2) and
(iii))  The smallest value of t for which p(X<t)>1/2
b) State the properties of the probability density function.
3. a) State and prove chebchev's inequality?
b) Find the expected value of the function g(X)=X’ where X is a random variable defined

by the density  f, (x) = @%@u(x) exp(-x/2).

4. a) Define Marginal density function? Find the Marginal density functions of below joint
density function.

Jo =
b) Find the density function of W=X+Y, where the densities of X and Y are assumed to
be: fu(x)=4u(x)e™; f(y)=5u(y)e™
5. a) Random variables X and Y have the joint density function

0 /40 -1 land - 3 3
f”(x,y) - D(x+ y) < x<1lan <y«

00 elsewhere.
Find all the second-order moments of X and Y. What is the correlation coefficient?
b) For two random variables X and Y

fX’Y(x,y) =0.159 (x+ 1)5 (y)+ 0.1 (x)5 (y)+
0.16 (x) 6 (y- 2)+ 048 (x-1)d (y+ 2)+
0.26 (x- 1) (y-1) +0.50 (x-1)d (y- 3).

Find the correlation coefficients of X and Y

/4

u(u(e e

N | —

6. a) Define a K" -order stationary random process. When it will become a SSS Process?
b) A random process is defined by Y(t)= X(t) cos(w.t+0) where X(t) is WSS random process
that amplitude modulates a carrier of constant angular frequency w, with a random phase 6
independent of X(t) and uniformly distributed on(-xt, ). Is Y(t) a WSS random process?

7. a) Derive the expression for PSD and ACF of band pass white noise and plot them.
b) Define various types of noise and explain.

8. a) Derive the relationship between cross power spectrum and cross correlation.
b) Prove that Sxx (® ) = Sxx (-m )
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1. a) Sketch the odd and even parts of the signal shown below
f(t) 4

2

v

0 3

b) Derive the expression for mean square error when a signal is approximated by a set of N
mutually orthogonal signals

2. a) What is the half wave symmetry ? Show that the Fourier series expansion of a periodic wave
having half wave symmetry is void of even harmonics.
b) State the dirichilet conditions for Fourier series

3. a) What are the properties of Hilbert transform?
b) Find the Hilbert transform of g (t) = cos2Tif; t.
¢) State and prove the Parseval's power theorem.

4. a) Differentiate between convolution and correlation of signals
b) Prove that power spectral density and auto correlation form Fourier transform pair.

5. a) Explain how periodic signals in presence of noise are detected using correlation.
b) State and prove parseval's theorem.

6. a) State and prove sampling theorem for low pass Signals.
b) Determine the Nyquist sampling rate and Nyquist sampling interval for the signals
(1) sinc(200mxt) (i1)sinc(100nt)+sinc(50mt)

7. a) Discuss effect of under sampling.
b) The signal g(¢) = 20 Cos(50mt) Cos(60m¢) is sampled at the rate of 100 samples per second.

(i) Determine the spectrum of sampled signal

(i) Specify cut-off frequency of the ideal reconstruction filter to recover g(t) from its
samples

(iii) What is the Nyquist rate for g(t)

8. a) Find the “z” transform and ROC of the discrete signal.
X(n) =3 x2"-4x 3" u(n)
b) Find the inverse Z-transform for the following function.
2z2°-527+ 243
X(2)=
(z-1)(z-2)
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1. a) Discuss zener and avalanche break down mechanisms.
b) Determine the forward resistance of a PN diode, when the forward current is 5 mA at
T =300K . Assume the diode is silicon.

2. a) With simple circuit explain how Zener diode will act as a regulator.
b) In a bridge rectifier, the transformer is connected to 220 Volts, 60 Hz mains and the turns ratio
of the step down transformer is 11:1.Assuming the diodes to be ideal, find (i) Voltage across
the load (ii) D.C.Current (iii) PIV

3. a) Draw the CE-configuration of transistor and explain input and output characteristics.
b) Explain how transistor works as amplifier.

4. a) Draw the fixed bias circuit and explain the bias stability.
b) What is thermal runaway. Explain necessary conditions for transistor to be thermally in stable
condition.

5.  Using Small Signal Low Frequency Hybrid model derive A;, Z;, A, and Z, of a CC BJT Amplifier.

6. a) Explain the JFET construction and principle of operation and draw its V-I characteristics.
b) Write a short notes on different types of FET biasing.

7. a) Write a Short notes on RC phase shift oscillator.
b) What are the advantages of negative feedback over positive feedback and prove them.

8. Write a Short notes on the following:
a) UJT as a relaxation Oscillator.
b) Varactor Diode.
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1. a) How do you convert a decimal number to an equivalent number in any other base system?
Explain with examples.
b) What is a signed binary number. Compare 1's and 2's complement methods of representation
of negative numbers.

2. a) Simplify the following Boolean expressions using the Boolean theorems.
(i) (A+B+C) (B'+C) + (A+D) (A'+C) (ii) (A+B) (A+B'") (A'+B)
b) Why a NAND and NOR gates are known as universal gates? Simulate all the logical
operations using NAND and NOR gates.

3. a) Implement F=} (2,3,5,7,10, 11, 12) using (i)Minimum number of NAND gates and
(i1) Minimum number of NOR gates.
b) Simplify the Boolean expression f (A,B,C,D) =3 m(0,1,3,4,8,9,15) + Q(2,6) using K- map
method.

4. a) Explain the Magnitude comparator with logic diagrams.
b) Explain the Binary subtractors with Truth table.

5. a) Explain in detail about debounce circuit.
b) Write the HDL behavioral description of a D flip-flop.

6. a) Compare the merits and demerits of ripple and synchronous counters.
b) Design a 4-bit ripple counter using T flip-flops.

7. A combinational circuit is defined by the functions
Fi (A,B,C)=3(3,5,6,7)
F, (A,B,C)=31(0,2,4,7)
Implement the circuit with a PLA having 3 - inputs, four product terms and two outputs.

8. a) Explain hazards in asynchronous sequential circuits with examples.
b) Define Propagation time, set-up time and Hold time.
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1. a) Show the following equivalence
Pa (QDR)‘D (P—> Q)D(P—» R)
b) Obtain the Product of sum canonical form of the formula (PU Q)U (OPU QU R).

2. a) Show that O PU Q) follows from opl uo
b) Show that OP(a,b) follows logically from (x) (y) (P(x,y) -~ W(x,¥))and OW (a,b).

a) Suppose R and S are symmetric and reflexive relations on a set A. Is RNS
symmetric and reflexive. Justify your answer.

b) Show that the “greater than or equal “relation is a partial ordering on set of integers.

4. a) Consider the semi group (R*, X ) and (R ,+) where R" is the set of all positive real numbers
with usual meanings of +, X . Let the function f: R"— R be defined by f{x)= log x for any
x U R" . Is f an isomorphism ? Justify.
b) Let fbe a homomorphism from a group G; to the group G, then show that
i) if e, is the identity in G, and e; is the identity in G, then fle;) = e,

i) £a” 1) =/ ()] I forallal G.

5. a) Use mathematical induction to prove that n*-n is divisible by 3 whenevernis a
positive integer.
b) How many ways are there to distribute 10 different books among 15 people if no person is
to receive more than 1 book.

6. a) Use generating functions to determine the number of different ways 10 identical balloons
can be given to four children if each child receives at least two balloons.
b) Use generating functions to solve the recurrence relation a,= 5ay-6ax., with initial
conditions a,=6 and a,=30.

7. a) Explain briefly the following with example:
1) Planar graph ii) Hamiltonian graph iii) Eulerian graph
b) Prove that in any graph, the number of vertices of odd degree is even.

a) Explain how a breadth-first search can be used to order the vertices of a connected graph.
b) Explain briefly the following:

(1) Forest (i) Minimal spanning tree (ii1) Balanced tree
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1. Write a C program for find the k™ largest integers among 'n' integers. Using the same algorithm find the 5™
largest element in the following data: 5, 1, 23, 5, 21, 28, 44, 6, 26, and 36.

2. a) Write a C program to implement all operations of Queue.

b) Suppose the contents of Q1 and Q2 are as shown below. What would be contents
of Queues Q1, Q2 and Q3 after the following code is executed? The queue content are
shown front(left) to Rear (right).

Q1:42 30 41 31 19 20 25 14 10 11 12 15
Q2:10 134 4 5
Q3 = createQueue
count = 0
loop (not empty Q1 and not empty Q2)
count = count + 1
dequeue (Q1, x)
dequeue (Q2, y)
if (y equal count)
enqueue (Q3, x)
end if
end loop

3. a) Suppose T is a binary search tree and having 'n' nodes / elements. What is the minimum and maximum
height of this binary search tree?
b) What is the minimum and maximum number of elements in a heap of height 'h'?

4. a) Give algorithms for doing inorder, preorder and postorder traversals of a binary tree.
b) Is it possible to represent a binary tree by using an array? If so, explain it along with its merits
and demerits.

5. Show diagrammatically an AVL tree of maximum possible height with 20 nodes. Your diagram should be
clear with balance factor indicated for each node.

6. a) Stack can be implemented using an array and a linked list. Write C program to execute all operations of
stack by considering both the implementations.
b) Discuss the advantages and disadvantages of these two implementations.

7. a) Give Kruskal's minimum cost spanning tree algorithm. Show its working with a simple illustration.
b) Give an algorithm to do breadth first traversal of a graph. Show its working with an example.

8. Discuss about merits and demerits of various file organization techniques. Use appropriate examples and
diagrams in your explanation.
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1. a) With the help of the first law of thermodynamics prove that the internal energy is a
property.

b) A cylinder contains 168 litres of gas at a pressure 1 bar and temperature 47°C. If this
gas is compressed to 1/12™ of its volume and the pressure is then 21 bar, find (i) the
mass of the gas, (ii) the temperature at the end of compression, (iii) the index of
compression (iv) the change in internal energy, and (v) the heat rejected during
compression. Take C,=1.089 and C, = 0.837 KJ/Kg K.

2. a) Derive an expression for the air standard efficiency of an otto cycle.
b) Differentiate between rotary and positive displacement compressors.

3. a) 0.1 m’ of steam at a pressure of 30 bar and dryness fraction 0.85 expands to 4.2 bar.
Calculate the dryness of steam at end of expansion, work done and heat flow from
or to the cylinder if (i) the expansion is hyperbolic, and (ii) the expansion is
isentropic. If the latter is represented by the equation PV" = C.

b) Represent the rankine cycle on p-v and T-s plots.

4. a) Describe the working principle of vapor compression refrigeration system with a neat sketch.
b) Explain the concept of steffan boltzman's law in radiation heat transfer.

5. a) A manometer is fitted as shown in figure below. Determine the pressure at point A with
respect to datum at B, pressure at left hand side = pressure at right hand side.

P
Jf' OilL S = 0.8

pi2sm | . (J("%\_

|

—Hg (13,800 kgim®)
b) Define absolute pressure and Gauge pressure.

6. a) Water flows upwards in a vertical pipe line of gradually varying section from point 1 to
point 2, which is 1.5m about point 1, at the rate of 0.9m"/s. At section 1 the pipe dia is 0.5m
and pressure is 800kPa. If pressure at section 2 is 600kPa, determine the pipe diameter at that
location. Neglect losses.
b) A liquid with specific gravity 0.8 flows at the rate of 3liters/s through a venturimeter of
diameters 6cm and 4 cm. If the manometer fluid is mercury (Sp. Gravity = 13.6) determine the
value of manometer reading h.

7. a) Describe about dimensional homogeneity.
b) What is meant by similitude? Explain in detail.

8. a) Explain the working principle of a single stage centrifugal pump with a neat sketch
b) A peloton wheel has to be designed for the following data: Power to be
developed=6000 KW; Net head available=300m; Speed=550 rpm; Ratio of jet
diameter to wheel diameter=1/10; and overall efficiency=85% Find the no. of jets;
diameter of the jet; diameter of the wheel; and the quantity of water required.

1
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1. Write short notes on :

a) Structure and functions of glycoproteins

b) Reducing sugars

2. Write about the classification and nomenclature of Enzymes?
3. Describe the TCA cycle and its significance in energy production.

4. a) Write about Glycogen biosynthetic pathway with structures.
b) What are the Check points for glycogenesis and glycolysis?

5. a) Explain in detail about different levels of protein structure.
b) Explain Ramachandran plot?

6. a) Describe glutamate Pathway.
b) Write about the serine synthesis process.

7. Briefly describe the fatty acid oxidation?

8.  Write different steps in pyramidine biosynthetic pathway. Explain how pyramidine synthesis is
regulated?
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1. (i) Describe the cell theory .
(i1)) Explain basic properties of cells.

2. What is importance of carbon and water in cell? Give an account of cell motility taking cilia and
flagella.

3. Write in detail about the ultra structure, chemical composition and functions of Mitochondria.
4. Describe the structure and functions of Ribosomes . Add a note on protein glycosylation.

5. What is endocytosis and exocytosis?

6. Describe Meiosis.

7. Give the mechanism of Chromosome movement during mitosis.

8. Using a suitable example discuss the role of secondary messengers in signal transduction.
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1. Write short notes on
(a) Germ theory of diseases.
(b) Louis Pasteur.
(c) Alexander Fleming.
(d) Joseph Lister.

2. Explain the five kingdom classification of Whittaker.
3. Describe the nutritional classification of Microbes.
4. Write anote on the following:
a) IMVIC test
b) Pure culture techniques
¢) Staining of Anaerobes
d) Gram's staining
5. Describe the techniques used to preserve microbial cultures.
6.  Write short notes on:
(a) Tuberculosis.
(b) Bacterial leaf blight of Rice.
(c) Mode of Infection.
(d) Pathogens.

7. Discuss about Hepatitis B Virus with special reference to vaccine development.

8. Write briefly about the isolation, identification and invitro cultivation of viruses.
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1. a) How the basic laws of momentum heat and mass transfer are used in bioprocesses? Explain.
b) Write short notes on applications of engineering principles in biotech.industries.

2. a) Natural gas is stored in a LPG bullet of 20 m® at a temperature of 400 K and 1.013 x 10° kPa.
What is the molar density of natural gas (assume ideal gas) ?
b) Natural gas containing CHy4 (77%), CO, (4%), CoHs (5%) and rest N, is compressed to a
pressure of 2 atm. What is the partial pressure (atm) of CH,?

3. a) Derive the Bernoulli's equation mentioning all suitable assumptions.
b) How a boundary layer is formed in tubes and on flat surfaces? Explain schematically.

4.  Write about the different types of fluids with examples and discuss about their rheological
behaviour.

5. a) For the steady flow of a viscous fluid at constant density in fully developed flow through a
horizontal cylindrical tube obtain the shear stress distribution.
b) Starting with Bernoulli's equation, obtain a relation between skin friction and wall shear.

6. a) Define Mach number and acoustical velocity.
b) With neat figures, explain the processes of compressible flow.

7. a) Derive an expression for minimum fluidization. Also give its physical significance.
b) Explain continuous fluidization and give its applications.

8. a) Brine of specific gravity 1.2 is flowing through a 10 cm L.D. pipeline at a maximum flow
rate of 1200 liters/min. A sharp edged orifice connected to a simple U-tube mercury
manometer is to be installed for the purpose of measurements. The maximum reading
of the manometer is limited to 40 cm. Assuming the orifice coefficient to be 0.62, calculate
the size of the orifice required.

b) Explain the different types of pumps with schematic diagrams.
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1. a) Convert the following numbers
1) (41.6875) to binary
ii) (1001001.011), to decimal
iii) Find the 9's Complement of number (25.639),,
b) A receiver with even parity Hamming code is received the data as 1110110.
Determine the correct code.
c¢) Subtract 111001 from 101011 using 2's complement.

2. Simplify the following Boolean expressions using Boolean algebra:
i) AB+ AB'C(B'C'+ C) + (AC)
ii) A'BC'+ A'BC + AB'C' + ABC
iiil) ABC'D'+ABC'D + ABCD' +ABCD
iv) AB+ ABC'+ A'BC +ABC
v) ABCD + ABCD' +A'BCD +A'BCD'

3. a) Simplify the Boolean function using K-map
F (A.B, C, D)= A'B'C+ B'CD+ A'BCD+AB'C'
b) Simplify the Boolean function using the tabulation method.
F(AB,C,D)=>m(0, 1, 2, 8, 10, 11, 14, 15)

4. a) Given F(A,B,C,D)=BC+ABD'tA'C'D. Implement using 8x1 multiplexer?
b) Design a 2-bit magnitude comparator circuit?

5. Draw the internal construction of PLA having 3 inputs, 3 product terms and 2 output and realize the
following functions using it. F, = 2m (0,1,3,5) and F,=2m (0,3,5.,7).

6. a) Convert SR Flip-Flop to JK Flip-Flop.
b) Design a counter with the following repeated binary sequence: 0,1,2,4,6. Use D Flip-Flops.

7. a) With an example explain the simplification of incompletely specified machines?
b) Explain merger chart methods?

8. a) Show the eight exit paths in an ASM block emanating from the decision boxes that check
the eight possible binary values of three control variables x,y and z ?
b) Explain the features of ASM charts?
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1. a) Explain the construction and operation of a true rms reading voltmeter.
b) Write typical specifications of an analog multimeter used in the laboratory.

2. a) What are the types of Ohm meters and explain Crossed coil moving magnet Ohm meter?
b) The four arms of a bridge circuit have the following resistances: AB = 700 ohms,
BC =735 ohms, CD= 735 ohms and DA = 700 ohms. A galvanometer is connected across BD
and it given a center zero 200-0-200 pA movement having an internal resistance of 125 ohms.
A battery of emf 10 V and negligible resistance is connected across AC. Find the current
flowing through the galvanometer by approximation method.

3. a) Describe the construction and working of a single phase induction type energy meter.
b) Explain the construction and working of a dynamometer type wattmeter .Derive its torque
equation when it is used on A.C.

4. a) What do you mean by low, medium and high resistances?. Suggest various suitable methods for
measuring them. Describe any method to measure a low resistance with accuracy.
b) A batter is connected to a tangent galvanometer of resistance 10 ohms and produces a
deflection of 55°. If an extra resistance of 2.5 ohms is placed in the circuit the deflection falls
to 50°. Determine the resistance of the battery.

5. a) Draw the circuit diagram and explain the operation of AC voltmeter using rectifiers.
b) Describe the working principle of electronic multi meter.

6. a) Whatis frequency counter and explain the principle and operation of frequency counter with
help of wave forms?
b) List out the errors associated with measurement of frequency and time and explain them.

7. a) How is CRO superior to ordinary measuring instruments and describe the construction and
working of a CRO.
b) How much voltage is required across two deflection plates separated by 1 cm to deflect on
electron beam 1° if the effective length of the deflection plates is 2.5 cm and the accelerating
potential is 1kv ? Deduce the formula used.

8. a) How the display units may be classified on the basis of formats used and describe the part
played by dot matrix in display devices and discuss the types of dot matrix.
b) What are the relative advantages of LCD display device over LED display device and explain
the working of seven segment LCD display?
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1. a) Explain (i) Addition theorem and (ii) Multiplication theorems of probability with examples.

b) A pair of dice is thrown. What is the probability that the sum of score on the dice is neither

7 nor 11?

2. a) Write down the probability mass function of Binomial distribution withn=10and p=0.5.
Find the mean and variance of this distribution.
b) Explain the probability function of Poisson distribution and obtain its mean and variance.
What is P(X = 0) for this distribution.

3. a) Obtain the normal equations for fitting the regression line Y = a + bX.
b) Define regression lines and regression coefficients. What is the relationship between
correlation coefficient and regression coefficients?

4. a) Define Null Hypothesis, Alternative Hypothesis and critical region.
b) If the population is 3, 6, 9, 15, 27
(1) List all possible samples of size 3 that can be taken without replacement from the
finite population.
(i1) Calculate the mean of each of the sampling distribution of means.
(i11) Find the standard deviation of sampling distribution of means.

5. a) In 64 randomly selected hours of production, the mean and the standard deviation of the

number of acceptance pieces produced by an automatic stamping machine are X =1.038
and s=146. At the 0.05 level of significance does this enable us to reject the
null hypothesis p =1.000 against the alternative hypothesis u>1.000?

b) In a certain factory there are 2 independent processes for manufacturing the same item.
The average weight in a sample of 250 items produced from one process is found to
be 120 gms. with a S.D of 12 gms while the corresponding figures in a sample of 400 items
from the other process are 124 and 14. Is there significant difference between the means?

6. a) The average thickness of a leather washer from a sample of 10 washers is found to be
9.52mm with a standard deviation of 0.60mm. It was believed that such washers will have an
average thickness of 10mm. Test whether this sample has come from the believed population.

b) Explain the method of conducting a chi-square test on (r X s) contingency table.

7. a) Discuss the need and utility of statistical quality control.
b) Draw the mean and range charts from the following data and state your conclusion.

Sample No. 1 2 3 4 5 6 7 8 9 10 | Total
Sample 12.8 1 13.1 | 135|129 | 13.2 | 14.1 | 12.1 | 155 13.9 | 142 | 135.3
Mean
Sample 2.1 | 3.1 | 39 | 2.1 1.9 | 30 | 25 | 28 | 2.5 | 2.0 | 259
Range

(Givenn =35, A, =0.577, D; =0, D,=2.115)

8. Explain the terms i) Pure Birth process ii) Queue iii) Queue discipline and iv) Birth and Death
process.

1
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1. a) Explain the scope and importance of environmental science?
b) What are the atmospheric components?

2. a) Write a detailed note on desertification.
b) Explain briefly about non renewable resources of energy.

3. a) Explain the structure and function of an ecosystem.
b) What is mean by ecological succession? Explain.

4. a) What is earth’s budget and discuss.
b) Write a note on the Hot Spots of biodiversity in India?

5. a) What is meant by disaster? Write an essay on disaster management.
b) Write a detailed note on water pollution.

6. a) Discuss various problems in enforcing environment protection acts.
b) Discuss in detail the story of ozone layer destruction.

7. a) Explain in detail about environmental ethics.
b) Write a detailed note on T.B.

8. a) Prepare a field visit report for a forest ecosystem.
b) Describe the objectives and functions of a field visit survey.
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1. a) Find the differential equation of all spheres of fixed radius having their centers in the
xy-plane.
. Ou_ 0u,  Odu_ . du . .
b) Solve the equation — = 2—+* u—=2—+* u where 0(x,0) = 6e u(x,0) = 6e
dx dt dx dt
sing method of separation of variables.

a) Evaluate Io e “x"'sinbxdx 1in terms of Gamma function.

b) Prove that L: xJ, (ax)J, (Bx)dx= 0 where 0,
are the roots of J,(x)= 0,a# f .

3. a) Separate tan"'(x+ iy) into real and imaginary parts.
sin2x

b) Find the analytic function whose real part is cosh2y - cos2x”

4. a) Verify the Cauchy's integral theorem for f(z) = z* along the boundary of rectangle with
vertices -1, 1, 1+1, -1+1.

5z+3
b) Evaluate Pmdz where C: |7= 3 by integral formula.
C

5. a) Obtain the Taylor series to represent the functions
1

i) (=)= (z+ 1) about the point z = -
.. 2z° + . .
(ii) f(z)= =5—— about the point z = i.

z tz

2
z

b) Determine the poles of the function f(z)= G-

and the residue at each pole.

6. ezt
—d . - 3 . .
a) EvaluatefC) 7+ 22+ ) z where C:|z| = 3,t € R, by using Residue theorem.
2n
b) Show that 1 dp = =" 0<a<l ) usi tour integrati
) Show tha !)1‘ Yacosd + 4 T ( 0<a<l ) using contour integration.




a) Use Rouche's Theorem to show that the equation 5z° + 15z + I = () has one root
. . 3 . 3
in the disc || < 5 and four roots in the annulus 5 <lg|< 2.

b) If an entire function f(z)is bounded for all values of z then prove that f(2)
is constant.

a) Discuss the transformation w= z>.
b) Find the image of the rectangle x= 0,y = 0,x= 1,y = 2 in z-plane under the
map w= (It )zt (2-10).
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1. a) What is Strain Energy, Show that the strain energy per unit volume is */2E
b) A steel tube 24mm external diameter and 18mm internal diameter encloses a copper rod
15mm diameter to which it is rigidly joined at each end. If at a temperature of 10 Centigrade
there is no longitudinal stress, calculate the stresses in the rod and the tube when the
temperature is raised to 200 Centigrade.

2. a) Derive a relationship between Load, SF and BM.
b) A simply supported beam of span 6m carries at clockwise couple of SkN.m at 2m from left
support and another anticlockwise couple of 10kNm at 4m from left support. The beam
carries a UDL of intensity 2kN/m between the couples. Sketch the SFD and BMD.

3. A simply supported steel beam of span 5 m is subjected to a concentrated load of 500 kN at its mid-
span. The beam has I-section with the top flange 200 mm % 15 mm, web 12 mm X 215 mm and
bottom flange 150 mm x 20 mm. Draw the shear stress distribution across the depth of the section.
Also determine the ratio of maximum shear stress to the mean shear stress.

4. A square column of size 600 mm x 600 mm is subjected to a compressive load of 2500 kN at an
eccentricity of 150 mm and 200 mm with respect to the centroidal axes. Determine the stresses at the
corners of the column.

5. Design a hollow steel shaft which will transmit 75 kW at 125 rpm. The shear stress is to be limited to
60 N/mm? and the angle of twist is not to exceed 1.2° in 2 m length of shaft. Assume the internal
diameter is 0.6 times the external diameter.

6. An open coiled helical spring with 15 coils is made up of a steel wire of 12 mm and the mean diameter
of helix is 125 mm. Determine the maximum axial load that can be applied on the spring if the
maximum bending stress and the maximum shear stresses are limited to 125 N/mm? and 65 N/mm?
respectively. Also determine the deflection of the spring.

7. The maximum stress permitted in a thick cylinder of internal and external radii 20cm and 30cm
respectively is 15.0Mpa. If the external pressure is 4Mpa, find the internal pressure that can be applied.
Plot the curves showing the variation of hoop and radial stresses through the material. What will be the
change in thickness of the cylinder? Take E=200Gpa and p =0.3.

8. A steel cylinder of 350 mm external diameter is to be shrunk over another cylinder of internal diameter
200 mm. After shrinkage the diameter at the junction is 300 mm and the radial pressure at the junction
is 30 N/mm?. Find the original difference in radii at the junction.
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1. a) Explain the classification of stones and relation to their structural requirements.
b) Explain the manufacturing methods of tiles.

2. a) Explain the process of manufacture of terra-cotta.
b) What are the constituents of limestone.

3. a) Explain the classification of various types of woods used in buildings.
b) Write short notes on paints and varnishes.

4. a) Explain the use of aluminium in the construction field.
b) Describe the application of the following construction materials:
(1) Ceramic products.
(i) Gypsum.

5. a) Explain the effect of time and temperature on workability of concrete.
b) Describe various precautions to be taken during mixing and vibration of concrete.

6. a) Describe
1) The factors affecting the strength of concrete,
i1) curing of concrete,
ii1) Relation between tensile and compression strength of concrete.
b) Explain the step-by-step procedure for mix design using
1) ACI method and
i1) BIS method.

7. a) Explain the various types of shrinkage of concrete.
b) Design M 25 grade of concrete with medium workability using the following data:
Maximum size of aggregate: 20 mm
Specific gravity of cement: 3.15
Specific gravity of coarse aggregate: 2.60
Specific gravity of fine aggregate (Zone I): 2.65
Adopt IS code method.

8.  Write short notes on:
a) Self consolidating concrete.
b) Fiber reinforced concrete.
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(Minimum of two questions from each part should be chosen for answering five questions)
All questions carry equal marks

PART - A

1. a) How to apply KVL and KCL to alternating current circuits? Explain with an example
b) Two inductors 0.04 H and 0.03 H are connected in series. Determine the equivalent value
of inductance of this combination. Derive the equation used from fundamentals.
c) Define the terms: potential difference, mmf, emf..

2. a) What are the different types of DC motors according to the ways in which fields are
excited. Show the connection diagram of each type
b) A separately exited generator when running at 1200 rpm supplies a current of 200 A at
125 V to a circuit of constant resistances . What will be the current when speed drops to
1000 rpm if the field current is unaltered? Armature resistance is 0.04 ohms and the
total voltage drop at brushes is 2 V. Ignore the change in armature reaction.

3. a) Explain the principle of operation of transformer and derive the relation between
primary and secondary voltage.
b) A transformer is connected to a lagging pf load. Draw its phasor diagram and write
the voltage phasor expressions on primary and secondary side.

4. a) Explain the principle of operation of 3-phase induction motor.
b) How regulation is predetermined from open circuit and short circuit test data of alternator. Explain.

PART - B

5. a) Describe the working of Oxy Acetylene gas welding. Discuss the different flames employed
and their suitability.
b) Compare Brazing and soldering and welding.

6. a) Explain the working of four stroke compression ignition engine.
b) Write the differences between petrol engine and diesel engine.

7. a) Explain vapour compression refrigeration system with a neat sketch.
b) What are the major advantages of vapour compression refrigeration system over air refrigeration
system?

8. a) Explain the working principle of single stage air compressor.
b) Write short notes on

1) Concrete mixer
i1) Belt and bucket conveyors.
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a) What are the various types of tape corrections and how they are applied?
b) A 30 m chain was found to be 7 cms too long after chaining a distance of 2000 m. it was found to be 14 cms
too long at the end of days work after chaining a total distance of 4000 m. if the chain was correct before the
commencement of work, find the true distance.

a) State the advantages and disadvantages of plane table survey.
b) Given below are the bearings observed in a traverse survey conducted with a prismatic compass at a place
where local attraction was suspected.

Line F.B B.B

AB 124° 30’ 304° 30
BC 68° 15 246° 00’
CD 310° 30’ 135° 15’
DA 200° 15 17° 45'

At what stations do you suspect local attraction. Find the correct bearings of the lines and the included angles

a) Write the characteristics of contours.

b) An observer standing on the deck of a ship just sees a light-house. The top of the light-house is 42 m
above the sea level and the height of the observer's eye is 6 m above the sea level. Find the distance of the
observer from the light-house.

a) Explain briefly, how you determine the capacity of a reservoir.

b) At a station, a trench was measured and found to be 1 m wide and 1.25 m deep. At the next station, 10 m
away from the first one, it was 1.1. m wide and 2.8 m deep. Determine the volume of earth work between
two stations using the prismoidal formula.

a) Explain the following

(1) Index bar (i) Retrograde vernier  (iii) Transiting of theodolite (iv) Levelling head of a theodolite.
b) A closed traverse ABCDEA was run in the counter clockwise direction, and the following

data were obtained.

Line | Length (m) | Included angle
AB 186 Angle A =118° 20’
BC 164 Angle B=182"10'
CD 303 Angle C=137°00'
DE 162 Angle D = 73° 44’
EA 240 Angle E = 128° 36’
The bearing of AB was 24° 30'. Determine the closing error, adjust it, and give the corrected consecutive

coordinates.

a) What is a “Subtense Bar”? Draw a sketch of the Subtense Bar and describe the use of the Subtense Bar.
b) Explain the Tacheometric contouring.

a) Derive the expression for Rankines method of tangential angle.

b) Two straight lines AB and BC intersect at chainage (370 + 00) the deflection angle being 9°. Find the
chainages of the beginning and end points of 2° left hand curve joining two lines. Give the tables of
deflection angles for every chain length of 30 m.

a) What are the advantages and disadvantages of total station?
b) Write detailed notes on electronic distance measurement.

1
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1. a) Derive Newton's law of viscosity. Based on the law, discuss classification of fluids giving at
least one example for each type.
b) In measuring surface tension of a mineral oil of Sp.Gr 0.85 by the bubble method, air is force
to form a bubble at the lower end of the tube of internal diameter 1.5 mm immersed at a depth
of 1.25 cm in the oil. Calculate surface tension of oil , if the maximum bubble pressure is 15
kgf/sq.m.

2. a) Explain how you would find the resultant pressure on a curved surface immersed in a liquid.
b) A rectangular plane surface 1m wide and 3m deep lies in water in such a way that its plane
makes an angle of 30° with the free surface of water. Determine the total pressure and
position of centre of pressure when the upper edge of the plate is 2m below the free
surface of water.

3. a) Explain Lagrangian and Eulerian methods of describing fluid motion. Of these two methods,
which one is widely used ? Why?
b) An airplane is observed to travel due north at a speed of 240 kmph in a 80 kmph wind from
north-west. What is the apparent wind velocity observed by the pilot? What is apparent
wind direction?

4. a) Explain the following
1) Steady and unsteady flows
ii) Uniform and non-uniform flows
1i1) Rotational and irrotational flows
b) For a two-dimensional flow @ = 3xy and ¥ = 1.5 (y>-x?). Determine velocity components
at the points (1,3) and (3,3). Also find the discharge passing between the stream lines passing
through these points.

5. A pipe of 400 mm diameter and 2 km long is connected to a reservoir at one end. The other end of
the pipe is connected to a junction from which two pipes each of length 1 km and diameter 300 mm
run in parallel. These parallel pipes are connected to another reservoir, which is having water level
10 m below that of the first reservoir. Determine the total discharge if the friction factor in all pipes
is 0.02.

6. Define an orifice meter. How is it different from a venturimeter? Prove that the discharge through
an orifice meter is proportional to square root of head causing flow.

7. a) Show that the value of the coefficient of friction for viscous flow through a circular pipe
is given by f=16 / R., where R.= Reynolds number.
b) What is meant by turbulence? How does it affect the flow properties?

8. a) Explain the terms geometric similarity, kinematic similarity and dynamic similarity and
discuss the difficulties faced in satisfying these three similarity laws in modelling studies.
b) A 120m long surface vessel is to be tested by a 3m long model. If the vessel travels at 10 m/s,
at what speed must the model be towed for dynamic similarity between model and prototype?
If the drag on the model is 9.5 N, what is the drag force expected on the prototype?
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1. a) Anoil film of thickness 1.5 mm is used for lubrication between a square plate of
size 0.9 x 0.9 m and an inclined plane having an angle of inclination 20°. The weight of the
square plate is 392.4 N and it slides down the plane with an uniform velocity of 0.2 m/s.
Find the dynamic viscosity of the oil.
b) Explain the terms (i) atmospheric pressure (ii) gauge pressure and (iii) vacuum pressure.
What is the relationship between them?

2. a) 250 litres/sec. of water is flowing in a pipeline having a diameter of 300 mm. If the pipe is
bent by 135°, find the magnitude and direction of the resultant force on the bend. The
pressure of the water flowing is 400 kN/m?. Take specific weight of water as 9.81 kN/m’.

b) What are different types of fluid flow ? Explain.

3. a) A venturimeter is used to measure the flow of petrol in a pipeline which is inclined at 45°
to the horizontal. The specific gravity of petrol is 0.81. The diameter of the pipe is 0.3 m
and the throat area ratio of the venturimeter is 4. If the difference in mercury levels
recorded by a differential manometer is 50 mm, determine the flow rate of petrol in I/hr.
Take Cq=0.975.

b) Compare the discharge of 15 cm and 30 cm diameter CI pipes where the loss of head due
to friction in each is same. Consider that both pipes are of same length and the friction
factor is same.

4. a) A nozzle of 60 mm diameter delivers a stream of water at 24 m/s perpendicular to a plate
that moves away from the jet at 6 m/s. Find (i) the force on the plate (ii) the work done
and (iii) the efficiency of the jet.

b) Obtain an expression for the force exerted by a jet of water on a fixed vertical plate in the
direction of the jet.

5. a) Draw a general layout of a hydroelectric power plant using an impulse turbine and explain
its working.
b) Explain the various heads and efficiencies of a hydraulic turbine used in a hydroelectric
power plant.

6. a) Describe the function of various main components of Pelton turbine with neat sketches.
b) Explain the construction and working of Kaplan turbine.

7. a) Define the specific speed of a turbine. Derive an expression for the specific speed.
b) Explain the term 'Governing of a turbine'. Describe the working of an oil pressure governer.

8. a) What are characteristic curves of a centrifugal pump? Explain in detail.
b) A single acting reciprocating pump, running at 50 r.p.m., delivers 0.01 m’/s of water.
The diameter of the piston is 200 mm and stroke length 400 mm. Determine:
(1) theoretical discharge  (ii) co-efficient of discharge (iii) slip and
(iv) percentage slip of the pump.

1
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1. a) Obtain the expressions for star-delta equivalence of resistive network.
b) A circuit of three resistor 15, 21Q and 39Q respectively joined in parallel is connected in
series with fourth resistance. The whole circuit is applied with 50V and is found that the
power dissipated in the 15€Q resistor is 35W. Determine the value of the fourth resistance
and the total power dissipated in the circuit.

2. Find the mesh currents in the circuit shown in figure below.

20 =20

5 &£ 20

o

m.—:u'ﬁ;; LD ;&ﬁfﬁ §mn

50 20 -220 |
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oD |
‘: < AN
10 £ 90° 1o

3. a) Define the following terms

1) RMS value i1) Average value

1i1) Form factor

1v) Peak factor

Max Marks: 70

b) Determine the average and effective values of saw-tooth waveform as shown in below figure

2avy

W

4. a) Define the Q-factor and derive an equation showing the relation between Q-factor,
Band width and selectivity at resonance.
b) In the circuit shown below, what 50 Hz voltage must be applied across A and B to have

10 A current in the cap

acitor.
5 0.0191H

——AA—TTT

8Q 0.0318H

AMA—TTN——

70 398 nF

MW— —




a) Derive the relation between phase and line values of a three phase delta connected balanced
system.

b) Three inductive coils, each with a resistance of 15 Q and an inductance of 0.03 H are
connected in star to three phase, 400 V, 50 Hz supply. Calculate (i) phase current and line
current (ii) total power absorbed.

a) Explain the dot convention with circuit diagram

b) Two coils having 500 and 1000turns, respectively, are wound side by side on a closed iron
circuit of area of cross-section 100 cm?” and mean length 800 cm. Calculate the coefficients
of self induction of the two coils and the mutual induction between the two. Neglect
leakage. Take |, as 2000. If a current steadily grows from 0 to 1 A in 0.1 sec, in the first coil,
find emf induced in the other coil.

a) State and explain Maximum power transfer theorem.
b) By using Norton's theorem find the current flowing through (5+j5) ohms impedance

(50} ohrns (5 - 110) ohms

— 1] e

+

100 260 69 (10+/10) ohms (5+5) ohms

a) State and explain Tellegen's theorem
b) Verify reciprocity theorem for the circuit shown in below figure

3Q 3Q KXY
MW MW MWW,
— 7 — [ — |

+
3”() gzn §29 h
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1. a) Define Field energy and co-energy. What is the significance of co-energy in torque/force

derivation in an electromechanical energy conversion device?
b) Two coils have self and mutual inductances of L,;=L,,= 2/ (1+2x) and L,,= (1-2x) .The coil

resistances may be neglected. If i,=5A and i,= -2A, find the mechanical work done when x
increases from 0 to 0.5m. What is the direction of the force developed?

2. a) Derive the EMF equation of a DC generator and also explain its principle of operation.
b) An 8-pole lap wound armature of a dc machine has 960 conductors, a flux of 40mwb/pole and
speed of 400 rpm. Calculate the emf generated on open circuit. If the above armature were
wave connected at what speed must it be driven to generate 400V.

3. a) What are the conditions to be fulfilled for a DC generator to build up emf ?
b) A 250 V, shunt generator runs at 1500 rpm when supplying a load current of 10A. Calculate
the speed at which the machine is to be run to maintain the same terminal voltage when
delivering a full-load current of 20A. The field flux is reduced by 5% due to armature

. R =02Q,R, =2500Q.
reaction, ¢ sh

4. a) Discuss the process of commutation in dc machines and how commutation is improved.
b) A 4-pole wave-wound generator has 320 armature conductors and carries an armature current
of 400A. If pole arc/pole pitch ratio is 0.68. Calculate the AT/Pole for compensating winding
to give uniform flux density air gap.

5. a) Explain the load characteristics of DC shunt generator
b) Two DC generators are connected in parallel to supply a load of 1500 A. One generator has an
armature resistance of 0.5 Q and an e.m.f of 400V while the other has an armature resistance
0f 0.04 Q and an e.m.f of 440 V. The resistance of shunt fields is 100 Q and 80 Q respectively.
Calculate the current supplied by the individual generators and the terminal voltages.

6. a) Derive the torque equation of a dc motor and explain the types of torques in the motor.

b) A belt driven dc shunt generator runs at 1500 rpm delivering 10KW at 220V brushes. The
belt breaks, following which the machine operates as a motor drawing 2KW power. What
will be its Speed as a motor? The armature and field resistances are 0.25Q and 55Q
respectively. Ignore armature reaction and assume the contact drop at each brush to be 1V.

7. a) Explain Ward-Leonard method of speed control in DC motors.
b) A 250 V, dc shunt motor on no-load runs at a speed of 1000 rpm and takes a current of 5A.
The armature and shunt field resistance are 0.2 and 250 Q respectively. Calculate the speed when
the motor is on-load and is taking a current of 50A. Assume that the armature reaction weakens
the field by 3%.

8. a) Explain how the stray losses can be separated in a dc machine.
b) A shunt motor running on no-load takes 5A at 200V. The resistance of the field circuit is
150Q and of the armature is 0.1Q. Calculate the efficiency of the motor for a load current
of 120A at 200V.
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1. a) Show that for pure resistance the current is in phase with the voltage and for for pure
capacitance the current leads the voltage.
b) Explain the following
1) Fuses
i1) Earthing.

2. a) State Thevinin's theorem and find the current in resistance R; of the network shown below
using Thevinins theorem

b) Explain source transformation with respect to electric circuits.

3. a) Define
1) Instantaneous value (i1) Peak Value (i11) Average value
iv) RMS value (v) Form factor

m
b) A circuit takes a current of /= 205in@3 14¢ - Z@ amperes when the voltage is

V=100sin314¢ . Calculate the impedance, phase angle, resistance and inductance of the
circuit.

4. a) Differentiate between star and delta connections
b) Three similar coils each of resistance 20€2 and an inductance of 0.5H are connected in delta
across a three phase supply source of 400V, 50Hz. Calculate the values of line and phase
currents and voltages and power absorbed by the circuit.

5. a) How are DC machines classified in general?
b) Derive the torque-equation of a DC shunt motor.

6. a) Give brief constructional details of transformer.
b) Explain the importance of slip in the operation of an Induction Motor.

7. Explain the operation of (i) Stepper motor and (ii) UPS.

8. a) What is meant by deflecting torque in the instruments.
b) Classify different types of instruments.
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1. a) Define electric field, current, potential difference and electric power.
b) Determine the value of the resistance 'R' shown in the figure below if the potential drop
across it is 25 Volts.

2.0
[00\’ i 50 %p\

2. a) Define the following terms referred to electrical network:
(1) Node (ii) Loop (iii) Branck (iv) Path
b) State and prove superposition theorem with the help of an example.

3. a) Derive the RMS value of a sinusoidal wave?
b) Prove the average power consumed by a pure inductor is zero. Sketch the wave forms?

4. Write about different types of DC motors with neat diagrams.

5. a) Explain the principle of operation of a transformer?
b) Name various losses that occur in the transformer and compare the efficiency of the
transformer with DC. and AC. machines?

6. a) Explain about different types of controlling torques in instruments.
b) Explain about repulsion type moving iron ammeter.

7. a) Write the differences between open loop systems and closed loop control system.
b) Define transfer function and what are its limitations.

8. Derive the Maison's gain formula and explain signal flow graph how to find the transfer function.
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1. a) Explain Kirchoff's laws with an example.
b) Determine the voltage appearing across terminals y-z, if a d.c. voltage of 100 V is applied
across x-y terminals in the figure below.

2. a) What is super node and super mesh concept explain with example.
b) Using Kirchoff's current law, find the values of the currents i, and i, in the circuit shown
in figure.

i1 i

G\) 3Q v {M) 44 2Q

3. a) Define the following terms (i) average value (ii) RMS value (iii) Peak factor (iv) Form factor
b) Find the average and RMS values of the following wave form. Also find form factor

i)
T
NN TN
0 ' 2f 3% 4% Sh B o~

4. Find the following for a series parallel circuit shown below
1



a) Total impedance

b) Current drawn from supply

c) Voltage across parallel branches

d) Current in each parallel branch

e) Power factor

f) Apparent, active and reactive powers
Draw the phasor diagrams showing V.,I,,I, and I;

L o2 Jzes pwe—{eT

,v;’ AWM (BTN

\/‘ﬁ/OLQO Tz - jz‘”‘”
Vel g

a) Show that for a series RLC circuit L= S = where /- resonant frequency and

/i and /2 are half power frequencies
b) A series R-L circuit with R = 30Q and L=15H has a constant voltage V= 60 v applied at
t = 0 as shown below. Determine the current I, Voltage across resistor and inductor.

300~
N
oV T ) s H

(

6. a) Define coefficient of coupling K and derive the relation between self inductances L, L,,
mutual inductance M and coefficient of coupling K.
b) Calculate the equivalent inductance of the circuit shown below between the terminals
A and B.

A
[r M ~a,

L@Fﬁ %Lz

7. a) Find the current through 10 Q resistor using Thevenin's Theorem.

2



b) Find the current through 6Q resistor using Superposition theorem as shown in figure.

j6a 60
YT AM——
(D 10ls0” v OEL™ o
-jga

8. a) State and explain Reciprocity theorem.
b) Verify the Telligen's theorem for the circuit shown below.
20 20 402

() Zw Zm (O
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1. a) Explain the formation of depletion region in an open circuited p-n junction with neat sketches.
b) Explain the process of breakdown of a p-n junction diode due to Avalanche effect and
Zener effect.

2. a) Derive the expressions for ripple factor, efficiency, percentage regulation of
Bridge Rectifier
b) Design a Filter for a Full wave circuit with LC filter to provide an output voltage of
10V with a load current of 200mA and ripple factor is 0.02

3. a) Explain Input and Output characteristics of transistor qualitatively under CE configuration
b) A Transistor has = 150 find collector and Base currents if [;(=10 mA

4. a) Derive an expression for stability factor S in self bias circuit.
b) What is thermal runaway and what is the condition for thermal stability in CE configuration

5. a) Give the comparison of CE,CC and CB amplifiers with respect to voltage gain current gain ,
Input impedance and output impedance.
b) Find expressions for voltage gain, current gain, Input impedance and output impedances of
CC amplifier using simplified hybrid model.

6. a) State advantages and disadvantages of FET's over BJT's.
b) Discuss the relationship between FET parameters.

7. Derive the expressions for voltage gain and Input admittance and output resistance of a common
source amplifier.

8. a) Write clearly about the characteristics of SCR with all required diagrams.
b) Write about 1 and its significance in UJT
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1. a) Define probability based on set theory and fundamental axioms.
b) In an experiment of picking up a resistor with same likelihood of being picked up for the
events; A as “draw a 47 resistor”, B as “draw a resistor with 5% tolerance” and C as “draw
a 100 resistor” from a box containing 100 resistors having resistance and tolerance as shown
below. Determine joint probabilities and conditional probabilities.

Resistance({2) Tolerance
5% 10% Total
22 10 14 24
47 28 16 44
100 24 8 32
Total 62 38 100
Table 1

Number of resistor in a box having given resistance and tolerance.

2. a) Define and explain the following density functions
1) Uniform i) Rayleigh
b) A Gaussian random variable X has a,=2 and )
1) Find P(X>1.0) ii) find P(X<-1.0).

3. a) When two dice are thrown ,find the expected value of the sum of number of points on them.
b) If the random variable X has a mean of 8, a variance of 9 and an unknown probability
distribution Find (i)p(-4<X<20) (ii) p(!X-8!<6).
c¢) If the random variable X has uniform distribution, find its variance.

4. a) Define conditional distribution and density function of two random variables X and Y
b) State the Central Limit theorem.
c) Three statistically independent random variables X, X, and X; are defined by

X1 - Te1 =20
X2 - os -:.T_f2 =15
EB =18 5.1'23 208

Write the equation describing the Gaussian approximation for the density function of the sum
X: X1+X2+X3.



a) Two statistically independent random variables X and Y have mean values X=E (X ) =2
and Y = E(Y) = 4. Thus have second moments X’ = E(Xz) - g and Y2 - E(Yz) = 25.
Find the mean values, the variance of the random variable W =3X-7Y .
b) Two random variables X and Y are related by the expression Y =aX + b, where a and b
are any real numbers. Show that this covariance is Cy, = a0 ; where 0 ; is the
variance of X.

a) Define a Kth -order stationary random process. When it will become a SSS Process?

b) A random process is defined by Y (t)= X(t) cos(w.t+0) where X(t) is WSS random process
that amplitude modulates a carrier of constant angular frequency ®, with a random phase 0
independent of X(t) and uniformly distributed on(-x, 7). Is Y(t) a WSS random process?

a) Explain about auto and cross correlation function properties.
b) Explain about Poisson random process.

a) Define what is white noise and explain the different types of noise.
b) Write on power density spectrum of response.
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1. a) Find the even and Odd components of a)x (t)=cost+sint (b) x(t)=e™
b) Test the whether the signal is periodic or Not. If so find the fundamental Period
(@) x(t)=e "™ (b) x(t)= cos(n/3 t) +sin (w/5t) (c) cos( t + w/4).

2. a) What are the Dirichlet conditions? Derive the formulae for Fourier Coefficients.
b) Find the trigonometric Fourier series of the waveform as shown in the figure.

? S

4

T \ T 2T 3T AT —p !

3.  State and prove the
(1) Modulation theorem of Fourier transforms.  (ii) Duality property of Fourier transforms.

4.  Transfer function of a LPF is given by
Hw)= 1, |w|<w,
0, [w| > w.
Show that its impulse response is non-causal.
What do you do to make it causal? What is its Physical significance?

5. a) State and prove the initial valve and final value theorem of Laplace transform.
2(S+2)

b) Determine the inverse Laplace transform of X(§)= —————— Re(S)>-3.
ST+785+12
6. a) Determine the convolution of the following functions graphically.
5{3&&)’[\
‘l}
ot 8 r

b) Obtain and sketch the Impulse Response of the system
()= x(t- 1)

7. a) Determine the Laplace transform and sketch the pole-zero plot of the following signals
(i) x(¢) = e ' cos(2t) (i) te "u(r)
1
s(s+10)(s- 3)
1

b) Obtain the inverse transform of F(s) = using partial fraction method.



a) Find Z-Transform and ROC for the Signal x(n) = Q%@ sin@%n@u(n)

b) Find inverse z-transform of the following functions.

) x(2): mK |2| < 2
iy x(z)=

z
(1- 0.5271(1-0.25z7")
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1. a) Differentiate Avalanche and Zener breakdown mechanisms.
b) Explain the V-I characteristics of PN junction diode and distinguish between the
characteristics of Silicon and Germanium diodes.

2. a) Draw the circuit diagram of half-wave rectifier and explain the working with relevant
input and output waveforms.
b) Show that the ripple factor is full wave rectifier is 0.48.

3. a) Derive the relation between the BJT parameters a, f* and y.
b) Draw the circuit diagram of NPN junction transistor in CE configuration and describe
its characteristics.

4. a) Whatis the need for biasing and explain load line analysis to find best operating point.
b) Explain about voltage divider bias with thevenin equivalent circuit. And find the
stability factor S.

5. a) Explain about simplified hybrid model for CE configuration and find A;, Ri, A, and R, .
b) Write typical values for CB, CE, and CC configuration.

6. a) With neat sketch explain the characteristics of MOSFET in enhancement mode.
b) Draw the circuit diagram of common source amplifier and derive equation for
gain of the amplifier.

7. a) Discuss the different types of feedbacks used in amplifier circuits.
b) Draw the circuit of RC phase shift oscillator and explain its operation.

8. Discuss about :
(1) SCR and its applications.
(i) UJT and its applications.
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Answer any FIVE questions
All questions carry equal marks

1. a) Represent decimal number 8620 in
1) BCD
i1) Excess-3code
iii) Octal
1v) Binary

b) Perform the following subtraction using 2's complement

1) 11011 - 10100
i1) 11100 - 00100

2. a) State and explain De Morgan's laws. Draw the logic diagram and construct the truth table for
X =A+B+ (DC).
b) Reduce the expression A+B [AC+ (B+C'") D].

3. a) Explain two -level and multi-level realization.
b) Determine the canonical sum of products and product of sums of A'B+ABC+C'B'.

4. a) Draw and explain the operation of a multiplexer and also write its HDL code.
b) Design a priority encoder of 4-bit.

5. a) Explain the circuit diagram of a S-R Flip-Flop using 2- input NOR gates.
b) Explain State diagram and State table.

6. a) Compare the merits and demerits of ripple and synchronous counters.
b) Design a 4-bit ripple counter using T Flip-Flops.

7. a) Draw and explain the block diagram of PAL.
b) Explain in detail about SRAM and DRAM.

8. a) Explain why asynchronous inputs called overriding inputs.
b) Explain the operation of RS clocked Flip-Flop with logic diagram.
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a) Write down the De Morgan laws and prove them.
b) For any propositions p, q, r prove the following logical equivalence:

(- QU [~q0 @0 ~q)] = ~(qlUp).

2. a) Show that RO (PO Q) is a valid conclusion from the premises
PDQa Q" R:P_’ Mand ~M .

b) What is the first order predicate calculus statement equivalent to the following?

“There is exactly one person whom every body loves”

a) Let m be a positive integer greater than 1. Prove that the relation
R = {(a,b):a = b(modm)} is an equivalence relation on the set of integers.

b) Draw Hasse diagram for the partial ordering {(A, B): A <B} on the power
set P(S), where S={a, b, c}

4. a) Ifa,b are any two elements of a group (G ,0) which commute show that
i. a ' and b commute
ii. b anda commute and
iii. a and b~ commute.
b) Let g be a homomorphism from a group UG,*0 to a group UH,A U, and let k be the
kernel of g and 0 Hpe the image set of gin H. Then G/K is isomorphic to B

5. a) Prove that 17+ 2*+ ... +n*=n(n+1)(2n+1)/6 wenever n is a positive integer
b) How many ways are there for 10 red balls, 8 green balls and 6 blue balls to be in a line so that
at least 2 balls of same color must be placed side by side?

6. a) Use generating functions to determine the number of different ways 10 identical balloons
can be given to four children if each child receives at least two balloons.
b) Use generating functions to solve the recurrence relation a,= 5ay-6a, with initial conditions
a,=6 and a,=30.

7. a) Distinguish between Euler circuits and Hamiltonian circuits?
b) Give an algorithm to find articulation point of a graph?

8. a) Give the Prim’s algorithm of generating minimum spanning tree?
b) Give the algorithm for depth first search?
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1. Write a C program for implementing merge sort algorithm to arrange elements in the ascending
order. And also demonstrate the working of Merge Sort algorithm for the list of integers: 35, 1, 23,
5,22,28,44, 6, 29, and 38.

2. Describe how to implement the stack ADT using two queues, assuming that the queue support
constant time push, pop and size methods. What is the running time of pop() and push() methods in
this case?

3. a) Suppose T is a binary search tree and having 'n' nodes / elements. What could be the
maximum height of this binary search tree?
b) What are the data structures that maintain height of binary search trees as log n always?
And also explain how are they maintaining the height as always log n?

4. Inorder traversal and postorder traversal of a binary tree are same and is: ABCDEFGH. Find the
binary tree, and give its preorder traversal.

5. Given the following Binary Tree show the result of deleting 12, 15, 2, 7 after every delete the
resultant tree will be the input for next delete. After these operations insert 1, 23, 8, 16, 4, 19 into the
resultant Binary Search Tree.

6. a) Stack can be implemented using an array and a linked list. Write C program to
execute all operations of stack by considering both the implementations.
b) Discuss the advantages and disadvantages of these two implementations.

7. a) Give Kruskal's minimum cost spanning tree algorithm. Show its working with a simple
illustration.
b) Give an algorithm to do breadth first traversal of a graph. Show its working with an example.

8. a) What is collision and probing in hashing? Explain different kinds of probing with
suitable examples.
b) Perform the insertion operation for Open Addressing Hashing using quadratic
probing technique for the following list : 6, 12, 34, 29, 28, 11, 23, 7, 0, 33, 30, 45.
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1. a) What is Zeroth Law of Thermodynamics?
b) An open system is defined for a fixed region and closed system for a synonymous. Explain.

2. a) Derive an expression for the air standard efficiency of an Otto cycle.
b) Differentiate between rotary and positive displacement compressors.

3. a) Explain with a neat sketch about simple Rankine cycle mentioning its applications.
b) Explain the working principle of any one type of boiler accessories.

4. a) Explain the working principle of vapor compression refrigeration system.
b) Explain the Fourier law of conduction in one dimensional heat transfer.
¢) What are gray body and black body with reference to radiation?

5. a) Deduce an expression for hydro static force acting on vertical plane submerged in
a static liquid
b) Define the following
1) surface tension
i1) capillarity iii) viscosity.

6. a) Explain the classification of various fluid flows.
b) Determine the stream function for (i) Forced vortex and (ii) Free vortex.

7. a) What are the uses of dimension less numbers? Explain the significance of
Reynolds number and Weber number in fluid flow analysis.
b) What is meant by geometric, kinematic and dynamic similarities? Are these similarities
truly attainable? If not why?

8. a) Describe the importance of air-vessel in a reciprocating pump.
b) Explain about the main characteristic curves of hydraulic turbines.
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Answer any FIVE questions
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1. a) Write the structures of any two 5C aldoses and 6C ketoses.
b) What are enantiomers? Explain glucose enantiomers.
¢) What are disaccharides? Cite four examples and write cyclic structures of any two of them.
d) What is mutarotation?

2. a) Broadly describe the enzyme inhibitors.
b) Define Km & K cat.

3. a) Inatypical cell at 37 °C the concentration of ATP =8 x 10° M, ADP =1 x 10® M, and
Pi=8 x 10° M. What is the actual free energy change (AG") for ATP hydrolysis under
these conditions?

b) Write a short note on Entropy and Enthalpy.

4. a) Define laws of thermo dynamics.
b) Define and explain enthalpy, entropy and free energy change.
¢) Relation between equilibrium constant and slandered free energy change.

5. Write notes on
a) Proteins structure

b) Amination and transamination reactions

6. a) Describe glutamate Pathway.
b) Write about the serine synthesis process.

7. Give an account of biosynthesis and degradation of Lipids.

8. a) Draw the structure of ATP?
b) What are different types of DNA and compare with one another?
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MICRO BIOLOGY
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Answer any FIVE questions
All questions carry equal marks

1. Write briefly of the following:
a) Robert Koch contributions
b) Germ theory
¢) Edward Jenner contributions
d) F.W.Twort contributions
2. Write the systematic classification of Bacteria.

3. Write the role of micro and macro nutrients to help the microbial growth.

4.  Explain different types of Bacterial staining techniques.

5. List out various methods used in preservation of microbes and write the limitations.
6.  Write various modes of infection of Microbes to the humans with suitable examples.
7. Discuss about Hepatitis B Virus with special reference to vaccine development.

8.  Write anote on:

a) Assay of animal viruses
b) Methods used for identification of viruses.
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1.  Write about the application of engineering principles in biotechnology.

2. a) Using only exact definitions and standards, calculate factors for converting (i) British thermal
units to IT calories and (i1) atmospheres to pounds force per square inch.
b) An aqueous solution of NaCl has a concentration of 24 wt % NaCl with a density of
1.178 g/cm’ at 25°C. Calculate the following: i) Mole fraction of NaCl and water.
(ii) Concentration of NaCl as g mol/liter, 1b,/ft’.

3. a) Explain the concept of streamlines.
b) Discuss about flow in boundary layers, its formation and growth in tubes and over plates.

4. a) What are the Newtonian and non-Newtonian fluids? Explain with a shear stress and shear
rate plot.
b) Write a short note on the following with suitable mathematical expressions:
1) Bingham plastic fluids
ii) Pseudoplastic fluids
ii1) Dilatant fluids

5. a) Discuss the concept of the Reynold's number.
b) An oil having viscosity of 1.42 poise and specific gravity 0.9 flows through a pipe 25 mm
diameter and 300 m long at Reynolds number of 1800. Find the flow through the pipe and
the power required to maintain the flow.

6. a) An aeroplane flies at Mach 0.8 in air at 15°C and 100 Kpa pressure. Calculate the
stagnation pressure and temperature. Take y=1.4.
b) Explain the process of compressible flow in detail.

7. a) Discuss the concept of terminal velocity.
b) 7000 kg/hr of air, at a pressure of 7 atm abs and a temperature of 127°C is to be passed
through a cylindrical tower packed with 2.5 cm Berl saddles. The height of the bed is 6 m.
What minimum tower diameter is required, if the pressure drop through the bed is not to
exceed 500 mm of mercury? For Berl saddles, D, = (1.65 x 10° Z V"* r '%)/D,'* where
D, is the pressure drop in kgf/cm?, Z is the bed height in meter, r is the density in g/cc, D, is
nominal diameter of Berl saddles in cm, V;is the superficial linear velocity in m/sec.

8.  Write short notes on: a) Reciprocating pumps b) Rotary pumps ¢) Centrifugal pumps.
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Answer any FIVE questions
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1. a) Convert the following numbers.
1) (26153.7406)s to binary
i1) Convert (2AC5.D) j6 to binary and then to octal.
iii) (1032.2), to decimal
b) 1) Convert gray code 101011 into its binary equivalent.
ii) Use 2's complement to perform M - N with the given number M=1010100 N=1000100

2. a) Implement the following logical expression using AND-OR-INVERTER gates and also
using only NOR gates. A + BC'(D' + BE)
b) Prove the following using Boolean algebra
1) y'z' + wx'z' + w'xyz' + wyz' = 7'
ii) ABC + A'B'C + ABC +ABC'+ A'B'C' = A'B' + B(A + C).

3.  Simplify the following expressions using K-Map
i) F=A'B'C'D+ AB'C'D + A'B'CD + ABCD' + AB'CD' +A'B'C'D
ii) F (A,B,C,D)=2m (5,6,7,12,13) + 2d(4,9,14,15).

4. a) Implement a Full adder with a decoder and two OR-Gates
b) Design BCD to Gray code converter and realize using logic gates.

5. a) Design a combinational using a PROM . The circuits accept 3 bit binary number and generate
its equitant Excess-3 code.
b) Derive the PLA programming table for the combinational circuit that squares a 3 bit number.

6. a) Convert D Flip-Flop into T Flip-Flop?
b) Design a MODS synchronous counter using T Flip-Flops?

7.  For the given minimal state table:
a) Give proper assignment.
b) And design the circuit using D Flip-Flops.

PS Next state, output

X=0 X=1 X=0 X=1(2)
ql q2 ql 0 0
q2 q3 ql 0 0
q3 g4 q5 0 0
g4 g4 ql 0 0
qs q2 ql 1 0

8. a) Explain the features of ASM chart?
b) With an example, explain about sequential binary multiplier?

1
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1. a) List out the different types of ammeters and voltmeters and explain any two of them.
b) A moving iron voltmeter gives a sufficiently accurate maximum reading of 25volts d.c.
The resistance of the operating coil is 250 ohms and its inductance is 100 mH. Calculate its
percentage error when used to measure 25 volts 50 c/s a.c.

2. a) Define the Ohm Meter and list out the types of Ohm Meters and explain any one of them.
b) A series ohmmeter has a movement of 550hms internal resistance. If full-scale deflection
current is 1.1 mA, internal battery voltage is 2.8V, and the desired scale marking for half-
scale deflection is 1350 ohms. Determine the
i) R and Ry,
i1) Maximum value of Ry, to compensate for a 9.5 percent drop in battery voltage
1i1) Scale error at the half - scale mark when Ry, is not set as is case (i).

3. a) List out the types of Energy Meters and explain with a neat sketch of Induction Watt- Hour
Meter.

b) An induction watt -hour meter is designed to make 600 revolutions of the disc for IKWH.
Determine the number of revolutions that the disc should makes when a current of 10 amperes
at a power factor of 0.8 passes through it for 2 hours at 230V. Determine the percentage error
if the actual number of revolutions is 2250.

4. a) Explain the working principle of Schering bridge and derive an expression for measurement
of unknown capacitor.
b) Explain Wagnar ground connection and show that it minimizes the stray capacitance effects in
bridge circuit

5. a) Describe the principle operation of duel slope DVM.
b) With neat diagram explain the working principle of successive approximation DVM.

6. a) How does a spectrum analyzer functionally differ from a wave analyzer and explain spectrum
analyzer with respect to parallel filter bank analyzer?
b) What are the applications of a waveform analyzer and explain the resonant and heterodyne
wave analyzers using their suit