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B.TECH. DEGREE EXAMINATION, APRIL 2011
Third Semester
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11.

Electronics and Instrumentation Engineering
SOLID STATE DEVICES (LAS)

(2002 admission onwards—Supplementary)

: Three Hours Maximum : 100 Marks

Part A

Answer all questions briefly.
Each carries 4 marks.

Write and explain Fermi-Dirac function. Define the Fermi Energy level.
What is meant by carrier life time ? How does it affect the performance of a device ?

Define diffusion and space charge capacitances in a p-n junction. Deseribe the physical causes and
cocnepts of these two.

Define and distinguish between Drift and Diffusion currents in a semiconductor.
Sketch and lable the VI charactemstms of a tunnel diode.

Draw the equivalent circuits for a zener diode in the (i) forward b1as (i) in the zener breakdown
region.

. Why, generally power transistors have lower values of & ?

Define o and p and derive the relation between them.

Draw and explain the CV diagram of a MOS capacitor.

. Explain clearly the VVR operation of a JFET.

(10 x 4 = 40 marks)
Part B

Answer either Section (a) or (b) of each module.
Each full question carries 12 marks.

MoDULE 1

(a) With help of neat energy band diagrams, distinguish clearly the electrical properties of a
metal, insulator and semiconductor.

(12 marks)
Or
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(b)
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(i) Describe how the hall effect can be used to determine the mobility of a carrier in a semi-
conductor sample.

(7 marks)
(ii) A sample of silicon is doped with 10'® phosphorus atoms percubic centimeter. What is
the hall voltage if the sample 1s 100 pm thick [ =1 mA, B, = 10° Wb/cm.2,
p =700 em.?/V-sec.
(5 marks)
MODULE 2

(i) Derive an expression for the law of the pn-junction. Show how does the law explain the
shape of the VI characteristics.

(6 marks)

(i) Using neat sketches, describe all the current components of a diode when (i) Forward
biased ; (ii) Reverse biased.

Or

What are the different types of current components in a p-n junction when forward biased.
Derive an expression for the total current.

(12 marks)
MODULE 3
(i) What is the tunneling phenomena in a zener diode ? Explain with the help of energy
band diagram.
(8 marks)
(i)  With the help of necessary equations, explain the working principle of varactor diode ?
(4 marks)
Or
Neatly sketch the VI characteristics (forward and reverse) of a rectifier diode. Explain the

parameters forward and reverse dynamic and static resistances and breakdown voltage, giving
typical values.

(12 marks)
MobDULE 4

Draw and explain the energy band diagram of an npn transistor biased in the active region.
Sketch the potential distribution in the above case.

(12 marks)
Or
With a neat diagram, explain how a weak voltage is amplified by a pnp-transistor ?
(12 marks)
MODULE 5

Sketch the drain and transconductance characteristics of a JFET and explain with the help
of FET structure, the shape of each curve.
(12 marks)
Or
With a neat constructional diagram, explain the working of an n-channel enhancement
MOSFET. Sketch its drain characteristics and explain the shape of the curves.
(12 marks)
[6 X 12 = 60 marks]
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10.

11.

C'- 00 S S SO B

Instrumentation Engineering

ELECTRONIC CIRCUITSI (LAS)
(2002 admission onwards)

[Supplementary]

: Three Hours Maximum : 100 Marks

Part A

Answer all questions briefly.
Each carries 4 marks.

‘With a neat block diagram, explain the essential functional circuits in a d.c. power supply.

With a circujt diagram, explain the 3-pin monolithic regulated IC power supply for
generating +5 Volt.

Compare the CE, CB, and CC configurations with respect to their input and output resistances,
giving typical values. '

Draw the small signal model of FET and list its parameters.

Define AC and DC load lines of a self biased circuit and sketch them on a single graph.
Draw a transistor amplifier circuit to compensate for I, and explain its working.

Which parameters decide the f; and f; of an RC coupled amplifier ? Explain,

Draw the fixed biased amplifier circuit using JFET and write the design equations. ;

Draw a positive clamper using diode and explain. What are the factors to be followed to have good
clamped output ? '

With a circuit diagram, explain the switching characteristics of BJT.
(10 x 4 = 40 marks)
Part B

Answer any one full question from each Module. .
Each full question carries 12 marks.

Module 1

(a) Use a centre tapped FWR with capacitor filter. Draw the complete circuit and design it to
obtain 12 Volt d.c. with 0.01% ripple.

Or
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Draw the circuit of a series pass voltage regulator with feedback and short circuit protection.
Design the circuit for V = 6 Volt; I =120 mA.

max

Module 2

Draw the circuit of a cc amplifier. Using h-parameter, deduce its equivalent circuit. Derive
expressions for its R, R, A;and A .

Or
An amplifier has hy, = 1.1k Q, s =2x10"*, he =120, p = 2x107% 0, R;=600Q,
R = 1k Q. Calculate :
(i) R;, () R,, (i) Ay, (v) A,, ) Ay, (VD) Ays.
Module 3

BC 107 having B =150, #;, =1.2 kQ 1is used to assemble an amplifier in potential divider bias
with R; =12kQ , R, =91kQ, R; =910Q, R, =4.7kQ, C; =Cy =10pF , Cg =220 pF,
R; =600 Q, R =1k Q. Draw the circuit, calculate (i) R;, (ii) R,, @iii) A,, (iv) AL,,
of the circuit,

Or

With a neat circuit diagrams, compare and contrast the performances and merits of (i) collector-
to base feedback bias circuit and (ii) emitter bias circuit.

Module 4

Draw the circuit of an RC coupled and BJT amplifier. Design the same for f; = 20 Hz,
A ;=120, f; = 2000 kHz, Make a reasonable assumptions.

Or

Draw circuit of a self bias FET amplifier. Design the same for A / = 30, making necessary
assumptions.

(6 marks)
Module 5

(i) With sine wave inputs, describe the working of (i) positive biased clamper (ii) negative
biased clamper circuits. '

(8 marks)
(i) Prove that the RC high pass filter circuit acts as a differentiator. (4 marks)
Or

Draw the circuit of an astable multivibrator using BJT and derive the frequency of its oscillation.
Design the circuit to generate 750 Hz at 6 V amplitude, .

(5 X 12 = 60 marks)
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B.TECH. BEGREE EXAMINA_.‘TION . APRIL‘ 2011
Third Semester

Branch : Electronics and Communication, Applied Electronics and Instrumentation, Electronics and
Instrumentation Engineering

COMPUTER PROGRAMMING (L A S)
(2002 admiseien onwards)
[Supplementary] |
Time : Three Hours _ - Maximum : 100 Marks
Write heat and éffi'c’i‘en"t C.programs wherever necessary.
Part A

Answer all q.u'estions. briefly.
Each carries 4 marks.

D.istihguiSh bét'_vsfeen f/afiables, constarnts and ke'ywoi?'ds with suiﬁable examiples.
‘List all the relational opei'atefé and their precedence.

‘Explain the use of a switch statement with an example.

Whatis a r'e'cﬁ}rs‘i’c‘)n ? Wrife a recursion to find factorial of an integer.

Explain howID and 2 D 1n1t1a11zat10n is done ? Give an example.

e N

Write a statement:to create:3 x 3 array and assign a value.1 to the elements of the first row, 2 to
the elements of: the second row and 3 to:the: elements of: the thlrd TOW. - '

What is meant by’ functlon pomter ? Give an- example
8. Dlstmgulsh between call by value and call by reference.
9. List various bitwise operators and exp'la'm' how they are used ?

10. Descrlbe two dlfferent approaches to update a data file ? Which is better ? Why ? :
(10 x 4= 40 marks)

Part B
Answer anyv one full questibn frorﬁ‘ each module.
" Each full question carries 12 marks.
" = ~ Modulé 1 s ok
IT. (a) () Differentiate beti&ee"n scanf and gets functions giving their syntax. . - (4 marks)
(i) Write an interactive C program to find the ASCII of a given integer numbe-r-. (8 marks)
Or. '
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(b) (1) List and explain various format field specifications of printf statements. ©. (4 marks)

(ii) Describe with suitable examples all the operators in C, specifying the hierarchy of
operations.

(8 marks)
Module 2 N
(a) Writea C prog'ram to calculate the GCD and LCM of ttv_o given numbers.
Or
(b) Write a function to check if a number is prime or. not. Call it from a main program.
| Module 3
(a) Differentiate structures and unions with appropriate examples. Write a program to read two
student structures with fields (reg.no, name, branch, sex, mark 1, mark 2, mark 3, mark 4,
mark 5 and mark 6) and display them.
' Or »
(b) Write a C program that reads the name and address of N students, along with their heights
and rearrange in the increasing order of their heights. Prepare the roll list in this order.
Module 4
(a) Write a.c.program-using ‘p'ointers to find the biggest of given list of 7. integers.

Or

(b) Write a C program:to declare a structure with data members employee number, employee

name and basic pay of the employee. Declare a structure. pointer-and-an array EMPLOY with

- 100 elements. The program should read | n’ employee detalls and prmt the list of all employees
:along with- the basic pay.

Module 5

(@) A student master ﬁle con51sts of regmter number, name and ‘marks in six sub;ects Write a

. C program whlch will read the ﬁle and:- prmt a hst of. students who. have falled in one or more
subjects Assume 50% in the pass mark.

;Or .
(b) (i) Listand explain any three prebiocessoi' di'_-reoztives with-examples. (6 marks)
{ii) . Explain command line arguments with suitable examplés. (6 marks)

[5 % 12'= 60 marks]
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Electronics and Instrumentation Engineering
ELECTRICAL TECHNOLOGY (L A S)
(2002 admission onwards—Supplementary)
: Three Hours Maximum : 100 Marks
Part A

Answer all questions briefly.
Each question carries 4 marks.

Discuss the various types of excitation in a d.c. generator.
Draw the open circuit characteristics of a DC generator and explain its shape.

Explain dynamic braking in a d.c. motor.

What is the necessity of a starter for a d.c. motor ? Why small motors can be started without a
starter ?

What are the losses in a transformer ? On what factors these losses depend ?

Derive an expression for the e.m.f. in a transformer in terms of frequency, maximum value of flux
and number of turns of the windings. Hence obtain the transformation ratio.

State the advantages of having stationary armature in an alternator.
What are damper winding ? Explain their purpose in synchronous motors.
What is the principle of stepper motor ? What are its applications ?
Explain the working principle of a tacho generator. .
' (10 x 4 = 40 marks)
Part B '

Answer either section A or B of each module.
Each full question carries 12 marks.

Module 1
A (i) Explain how d.c. generators are classified. (4 marks)

(ii) A d.c. shunt generator supplies a load of 8 kW at 200 V. Calculate the induced e.m.f. if the
armature resistance is 0.6 Q and field resistance is 80 Q.

(8 marks)
Or

Turn over
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(B) ) A 4 pole, lap wound d.c. shunt generator has a useful flux per pole of 0.07 Wb. The

armature winding consists of 220 turns each of 0.004 Q resistance. Calculate the terminal
voltage when running at 900 r.p.m. if the armature current is 50 A.

(6 marks)

(i) A 4pole separately excited d.c. generator has a lap connected armature with 440 conductors.
The armature resistance is 0.02 Q with an output current of 400 A from the armature.
The terminal voltage is 210 V when the machine is driven at 900 r.p.m. Determine the
useful flux per pole. '

(6 marks)
Module 2

A200Vd.c. motor takes 4A from line on no load. R, =0.5Q and R ; = 200 Q. Determine the
efficiency of the d.c. machine (i) as a generator supplying 10 A to a load and (ii) as a motor
taking 10 A from line.

(12 marks)
Or

When running on no-load, a 400 V shunt motor takes 5 A. Armature resistance is 0.5 Q and
field resistance 200 Q. Estimate the power output and efficiency when the motor runs on full
load and takes 50A from the line, neglecting contact drop. Also find the percentage change in
speed from no-load to full-load.
(12 marks)
Module 3
A 25 kVA, 2000/200 V transformer the iron and copper losses at full load are 300 W and

400 W respectively. Calculate the efficiency at u.p.f. at (i) full load ; (i) half load ; (iii) determine
the load at which the maximum efficiency occurs, as well as iron and copper losses at this load.

(12 marks)
Or

A transformer has copper lsos of 1.5 % and reactance 3.5 % when tested on load. Calculate its
full-load regulation at (i) unity power fctor ; (i) 0.9 p.f. lagging ; and (iii) 0.8 p.f leading.
(12 marks)
Module 4
A 50 Hz, 8 pole induction motor has a full-load slip of 4 %. The rotor resistance is 0.001 Q per

phase and standstill reactance is 0.005 Q per phase. Find the ratio of the maximum to the
full-load torque and the speed at which the maximum torgue occurs.

(12 marks)
Or

A 3-phase, 8 pole alternator is star-connected. The stator has 160 slots with 6 conductors per
slot with full-pitched distributed winding. If the rotor speed is 750 r.p.m., estimate the flux
required in the air-gap to generate an e.m.f. of 1000 V between the lines. Assume a distribution
factor of 0.85.

(12 marks)

3 G 67563
Module &
16. A With neat diagrams describe the constructional details and working of DC servo motor.
(12 marks)
Or

B With neat constructional diagrams describe the working princiﬁle and applications of :

(1) Contactors.
(i) Electromagnetic relays.
(6 + 6 = 12 marks)

[6 X 12 = 60 marks]
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(i) A RL series network has a step input of E volts applied across it. Use ﬁaplace transform to

develop expressions for the voltage across the inductance L. Assume that at time ¢ = 0,
current 7= 0. :

(6 marks)
Module 4
14. (a) (1) Express h parameters interms of z-parameters. - (4 marks)
(i) “ For a certain twa port network V, and V, are given by :
V,=601,+201,
V,=201, +401,.
Find the y parameters and draw the network.
(8 marks)

e

Or -
(b) A low pass filter is composed of symmetrical 7z section. Each series arm is 0.02H and shunt
armis 2 uF capacitor. Calculate :
(1) Cut-off frequency.
(i1) Characteristic impedance at zero frequency.
(iii) Characteristic impedance at Hz and 2000 Hz.
(iv) Attenuation at 200 Hz and 2000 Hz.
. (12 marks)
Module 5

10s*+12s* +1
253425
(6 marks)

15. (a) (i) The driving point impedance of an LC network is given by Z(s) =

_(s+2)(2s+7) . ‘
(1) Is it possible to realise Y(s) = m in the second form of RC Cauer network. If

yes, realise the same.

(6 marks)
Or

(b) Test the following function for positive reality :

s"4+257 4357 +s5+1
s'+ s’ +3s% + 25 +1

H(s) =

(12 marks)
[6 x 12 = 60 marks]
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B.TECH. DEGREE EXAMINATION, APRIL 2011
Third Semester:

Electronics and Communication, Applied Electronics and Instrumentation, Electronics and
Instrumentation Engineering

NETWORK THEORY (L A S) §
(2002 admission onwards—Supplementary)
Time : Three Hours Maximum : 100 Marks
Part A

Answer all questions briefly.
Each question carries 4 marks.

1. With the help of neat sketches, explain the difference between dependent sources and independent
sources.

2. Replace the following network with a single voltage source and resistor only (Fig. 1) :

A

5A @5 gBQ 3Q 2Q (@ 10A %2@ % 20
T 10V '

B

TFig. 1
3. Define the following (i) oriented graph ; (ii) co-tree ; (iii) planar graph ; and (iv) subgraph as
applied to network topology.
What is complete incidence matrix ? Explain with an example.
5. State and prove final value theorem.

e” t<0
6. Find the Fourier Transform of f| 0= e 150"

Draw a constant-K high pass filter. Write the expression for its cut-off frequency.
Explain the condition for symmetry for a two-port network. Show the symmetry for z-parameters.
Write a short note on Brune’s positive real function.

10. With circuit examples, describe Foster and Cauer RL networks.

(10 x 4 = 40 marks;

Turn over
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Part B ' !

Answer one full question from each module. ‘
Each full question carries 12 marks.

Module 1

11. (a) Find the branch currents 1), and J, using Laplace techniques of cireuit transformation,
considering all initial conditions as Zero. -

~ 8H 10H
(000001 [A000)
t=0 'l—F —
1 Iy ]
330V 400 % Aol
)
Or

(b) Write the mesh equation for the circuit shown in Fig. 3. Also find the input impedance.

100Q2
0.1pF !
Fig.
EMH 2000

Module 2

12. (a) Determine the voltage drop across the resistor R, of the circuit shown in Fig. 4 using
superposition theorem,

1.2K
MM
"
VIS Ve, 1.2K LA =paro A Fighd
s
1.8K

Or

3 G 6745

(b) For the oriented graph shown in Fig. 5, write the complete incidence matrix. Also write the
cut-set and tie-set matrices considering branches 4, 5 and 6 twigs.

Fig. 5

Module 3

13. (a) (i) Find the Fourier series representation of the wave shown in fig. 6.

v.{\

T O /
2n /14" st Fig. 6
i

(6 marks)
(i1) Obtain the inverse Laplace Transform of :
F(s) =4~
CS(s+1)°
(6 marks)
Or
(b) (i) Find the trigonomeiric Fourier series for the waveform shown in Fig. 7.
V A
Vl ---------
Fig. 7
>t
0 b1 an 3n

(6 marks)

Turn over
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B.TECH. DEGREE EXAMINATION, APRIL 2011
; " Third Semester | |

Branch : Civil, Mechanical, Electrical and Electronics, Polymer Electronics and
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ENGINEERING MATHEMATICS—II (CMEPLANSUF) M

(2002 admission onwards—Supplementary)

Time : Three Hours Maximum ; 100 Marks

1. (a)
(b)

()

(d)

(e)

69

2. (a)

(b)

Answer any one full question from each module.
Each full question carries 20 marks.

Module 1
Find a unit vector normal to the surface z = x2 + y2 at the point (1, 3, 4). (6 marks)
Find the directional derivative of the function ¢ = xy + yz + zx at (2, 1, 3) along 37 +47 +5k .

(6 marks)

Prove that curl curl § = grad div f_ y?F and hence deduce that curl curl curl curl F=V* F,
if | is solenoidal. : T

(9 marks)
Or
If =¢ (r) show that div { ¢ () 7} =3¢ (r)+r¢' () Hence evaluate div (¢ (r)F).
’ (8 marks)

Find the constants e and b so that F =(axy +x°) i +(3x* = 2) ]+ (bxz* - ) k is irrotational
and find ¢ such that F= V. - :
) , . (7 marks)
Define the gradient of a scalar function. Show that V¢ is a vector normal to the surface
¢ (x’ Y,z ) =c. i ‘ j A
(5 marks)
Module 2

Find the circulation § around the closed curve C, where F = yi +zj +xk and C : curve
D, & iz : i

x“+y°=12z=0. '

= x d =, " (5 marks)

State Gauss theorem and.use it to evaluate .U 4S5 where F = 2 4 yj +zk and S is the

- surface of the cube bounded by the planes x = i), x=a,y=0,y=aandz=0,z=aq.

(c)

(8 marks)

Find the work done in moving a particle once round a circle (in the xy plane) which has centre

at the orig.iI} and . radius = 2. Q_iven that - ‘the force field is
F=Qx=-y+22)j+(x+y-2")j+CBx-2y-52)k. . ' <

' (7 marks)

Turn over
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2 N 5
(d) Using Green’s theorem, evaluate .[ (" +xp) dv +(x" - y") dy where C is the square formed
by the lines x=+1, y=#1.
(10 marks)

(e) Verify divergence theorem for F=(x?-y?)i+()?-2x)j+(2} —xy)le taken over the

rectangular parallelopiped 0<x<a,0< y<bh,0<z<c.

(10 marks)
Module 3
. (a) Construct the analytic function whose real part is r% cos 20 . (5 marks)
-(1/z4) <
. ’ o Ve ,2#0 ]
(b) (i) Does the function /(2)= { 0 i satisfy the Cauchy-Riemann equations at
z=07
(5 marks)
(ii) For what values of z is £ (2) analytic ? (6 marks)
(iii) Show that fis continuous at z = 0. (5 marks)
Or

() If ¢+iy represents the complex potential of an electrostatic field where

x
x>+ y

2 2y a
y=(x"-y)+ 2, find the complex potential as a function of the complex variable z

and hence determine ¢ .

(8 marks)
(d) Find the bilinear transformation which maps the pointsz=1,i,-1intow =0, 1, 0.
(7 marks)
(e) Iff(z) = u +iv is analytic, show that u = ¢, and v = ¢, cut orthogonally.
(5 marks)
Module 4
o[ A]  Eet
(a) Prove that ¢ = LEJ“ Aot the interval of differencing being h. (5 marks)
(b) Prove the identify :
: X x’ I x?
wx +u,xt +ux .. = U, + = Ay +—— ANy, |
' ) 1-x (1-x) (1-x)
(7 marks)

(e)

(d)

(e)

. (a)

(b)

(c)

(d)
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Employ Stirling’s formula to compute u 12. from the table : (u_ = 1 + log sin x) :
sl 11 12 13 14
105u_r : 23967 28060 31755 35201 38638

(8 marks)
Or

Given the values :
X 5 7 11 13 .17
Sf(x): 150 392 1452 2388 5201
Evaluate f(9), using Lagrange’s and Newton’s divided difference formula.

(10 marks)
Given

B :0° §° 197"y GRS 1205 ¥ o5RaRs 1302
tan6 : 0 0.0875 0.1763 0.2679 0.364 0.4663 0.5774

Uéing Stirling’s formula, show that tan 16° = 0.2867.

(10 marks)

e Module 5

Evaluate J-l e withh =0.25and h = 0.5 uéing trapezoidal and Simpson’s 1/3rd rule and
compare the values. ;

(10 marks)

A rocket is launched from the ground. Its acceleration is registered during the first 80
seconds and is given in the table below. Using Simpson’s 1/3 rd rule, find the velocity of the

rocket at ¢ = 80 seconds.

t(sec) 0 10 20 30 4Q 50 60 70 80
f(em/sec®) :30 31.63 33.34 3547 37.75 4033 43.25 46.69 50.67
‘ (10 marks)
Or

A river is 80 ft wide. The depth d in feet at a distance x ft. From one bank is given by the
following table :

x 0 10 20 30 40 50 60 70 80

d:0 4 7 9 12 15. 14 8 3
Find approximately the area of the cross-section. _

4 (10 marks)

Evaluate J.exdx Simpson’s rule, given that e = 2,72, €2 = 7.39, €3 = 20.09, ¢? = 54.6 and
compare it with the actual value. '

(10 marks)
(6 x 20 = 100 marks)



