2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN 10MAT41
Fourth Semester B.E. Degree Examination, June/July 2016
Engineering Mathematics - IV

Time: 3 hrs. Max. Marks:100

Note: 1. Answer any FIVE full questions, selecting
atleast TWO questions from each part.
2. Use of statistical tables permitted.
PART - A
1 a. Using Taylor’s series method, solve y' = x + y2 y(0)=1at xﬁ;’Q]/O 2, considering upto 4"
degree term. (06 Marks)
b. Using modified Euler’s method, find an approximate g}l‘t{e ‘of y when x = 0.2 given that
ji =x+y andy=1whenx=0.Takeh=0.1. Pegﬁbgn two iterations in each stage.
B o - (07 Marks)
5 ) W dy ) :
¢. Using Adams-Bashforth method, obtain the solution of == x—y~ at x = 0.8 given that
y(0) = 0, y(0.2) = 0.0200, y(0.4) = 0.0795, y(0.6) = 0.1762. Apply the corrector formula
twice. (07 Marks)
2 a. Employing the Picard’s method, obtain the second order approximate solution of the
following problem at x = 0.2, j—y: X +yz, j_z= y+zx, y(0)=1, z(0)=-1. (06 Marks)
X X
dy dz , .
b. Solve d—=1+xz and d—:-—xy for x = 0.3 by applying Runge Kutta method given
X X
y(0)=0and z(0)=1. Take h=0.3. (07 Marks)
¢. Using the %Me s method, obtain an approximate solution at the point x = 0.4 of the
proble ’ﬂ&+3xd——6y 0 given that y(0) = 1, y(0.1) = 1.03995, y(0.2) = 1.138036,
Y(G 3)“ 1.29865, y'(0) = 0.1, y'(0.1) = 0.6955, y'(0.2) = 1.258, y'(0.3) = 1.873. (07 Marks)
3 a Deﬁne an analync functxon and obtain Cauchy-Riemann equations in polar form. (06 Marks)
{b.” Show that u = ™ (x cos2y — y sin2y) is a harmonic function and determine the
corresponding analytlc function. (07 Marks)
c. Iff(z)is a regular function of z, prove that (a—+ ) |f(z)] =4’ (z)| (07 Marks)
. S cosTZ ; :
4 a. Evaluate using Cauchy’s integral formula J' dz around a rectangle with vertices
T

2 41,24, (06 Marks)
b. Find the bilinear transformation which maps 1, i, -1 to 2, i, -2 respectively. Also find the
fixed points of the transformation. (07 Marks)
c. Discuss the conformal transformation of w = z%. (07 Marks)
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PART -B
Reduce the differential equation:

2d—},:+xﬂ+(k2x2 ~n?)y =0 into Bessel form and write the complete solution in terms

* dx~ dx
of 14(x) and 1.4(x). (06 Marks)
Express f(x) = x*+2x* = x - 3 in terms of Legendre polynomials. (07 Marks)
If o and B are the roots of T,(x) = 0 then prove that

0, a#f

1
fxrn(ax)t"(Bx)dx =1 (07 Marks)
0

E[Tnﬂ(a)]z’ o= B

The probability that sushil will solve a problem is 1/4 and the probability that Ram will
solve it is 2/3. If sushil and Ram work independently, what is. the probability that the
problem will be solved by (i) both of them; (ii) at least one of them? (06 Marks)
A committee consists of 9 students two of which are from first year, three from second year
and four from third year. Three students are to be removed at random. What is the chance
that (i) the three students belong to different classes;_ C%o belong to the same class and
third to the different class; (iii) the three belong to thiesame class? (07 Marks)
The contents of three umns are: 1 white, 2 red, 3 green balls, 2 white, 1 red, 1 green balls and
4 white, 5 red, 3 green balls. Two balls are draﬁne from an um chosen at random. These are
found to be one white and one green. Find the'probability that the balls so drawn came from
the third urn. " (07 Marks)

The probability mass function of a variate X is
x 4001 12({3[4]5]6
px) [k |3k |Sk|7k|9 |11k |13k

i) Findk

ii)  Find p(x <4), p(x25), p3 <x<6),p(x>1)

iii)  Find the mean. (06 Marks)
Derive the mean and variance of Poisson distribution. (07 Marks)

The mean height-of 500 students is 15icm and the standard deviation is 15cm. Assuming
that the heights are normally distributed, find how many students heights 1) lie between 120
and ISSQ;rgix‘ii) more than 155cm. [Given A(2.07) = 0.4808 and A (0.27) = 0.1064, where
A(z) %% area under the standard normal curve from 0 to z > 0]. (07 Marks)

il

e“means of simple samples of sizes 1000 and 2000 are 67.5 and 68.0cm respectively. Can

a. ¥
Q{:th‘e samples be regarded as drawn from the same population of S.D 2.5cm

[Given zgs = 1.96]. (06 Marks)
A random sample of 10 boys had the following 1.Q: 70, 120, 110, 101, 88, 83, 95, 98, 107,
100. Do these data support the assumption of a population mean 1.Q of 100? [Given toos for
9d.f=2.26]. (07 Marks)
The following table gives the number of aircraft accidents that occurred during the various
days of the week. Find whether the accidents are uniformly distributed over the week.

Days : | Sun | Mon | Tue | Wed | Thur | Fri | Sat | Total
No. ofaccidents : | 14 | 16 8 12 11 9 |14 | 84
[Given y, . 6df=12.59] (07 Marks)
¥ % %k %k %
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USN r T‘fﬁ”‘”ﬁ‘-’"’\ MATDIP401

Fourth Semester B.E. Degree Examination, June/July 2016
Advanced NMathematics — if

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.

Find the angle between any two diagonals of a cube. (07 Marks)
Prove that the general equation of first degree in X, y, Z represents a plane. (07 Marks)
¢. Find the angle between the lines,

e ®

=l _¥-3 E¥l d"+3=l=3_’_5. (06 Marks)
1 0 5 3 5 2
2 a. Prove that the lines,
i =1 == and = o8 gl 2 are perpendiculépf‘:\ u (07 Marks)
3 1 -2 1 3 5 A\
b. Find the shortest distance between the lines.
X—8:lﬁ=£'_19 and x—15=_y_—_§=z_-£.“ (07 Marks)

3 —-16 7 3 8 -5
C. Find the equation of the plane containing the point (2, 1, 1) and the line,
x+1_y—2_z+1
2 3 -1

(06 Marks)

3 a. Find the constant ‘a’ so that the vectors 2 —}+l§ ; §+2]—3f( and 3i +a}+ Sk are co-planar.
(97 Marks)

b. If a=2 +33—4f< and b =8i —43'+ k then prove that a is perpendicular to b and also find
ayxt; (07 Marks)

¢. Find the volume of the parallelopiped whose co-terminal edges are represented by the
vectors,

a=i+jak, b=21+3j-k and c=i-j-k (06 Marks)
v
4 a. Find“the velocity and acceleration of a particle ~moves along the curve
Y=+ 20055t]+ Ssin 2tk at any time ‘€. (07 Marks)
“b. Find the directional derivative of x*yz* at (1, 1, 1) in the direction of 1+ j+ 2k. (07 Marks)

" ¢. Find the divergence of the vector F=(xyz+y2i +(3x2 + ylz)3+(xz2 —y*2)k. (06 Marks)

5 & F_(xay+D)i+i-(x+y)k, show that F-curlF=0. (07 Marks)
b. Show that the vector field, F=(x+3y+ 4z)i+(x =2y + 32)j+ (3x +2y— z)k is solenoidal.
(07 Marks)

C. Find the constants a, b, ¢ such that the vector field,
F=(x+y+az)i+(x+cy+ 2z)j+(bx +2y— z)k is irrotational. (06 Marks)
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Prove that L{sinat)= (07 Marks)

» +a'

Find Lfsint sin2t sin 3t]. (07 Marks)
Find L[cos‘ tj. (65 Marks)
|
Find the inverse Laplace transform of —— —— (07 Marks)
(s+1D(s+2)s+3)
Find L"':log[l +3—:H. (07 Marks)
o7
: e 2
Find L —L . (06 Marks)
s*—4s+13

Solve the differential equation, y"+2y’ +y = 6te™ under the cohditiom y(0) =0=y'(0) by

Laplace transform techniques. > (10 Marks)
Solve the differential equation, y”-3y' +2y =0 y(O) 0, y'(0)=1 by Laplace transform
techniques. (10 Marks)

H ok koK R
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USN [T ( Q 10ES42
Fourth Semester B.E. Degree Examination, June/July 2016
Microcontrollers

Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting '
at least TWO questions from each part.
PART - A
1 a. Distinguish between :
1) Microprocessor and Microcontrollers ii) RISC and CISC Architecture. . (08 Marks)
b.  Briefly discuss the features of 8051 Microcontroller. '_,.\5'\ *(06 Marks)
¢.  With the help of a diagram, explain how to interface 8KB EPROM and 8KB RAM, to 8051
Microcontroller. : (06 Marks)
2 a. Explain the different addressing modes of 8051. Give an example foxei;'gh one of them.
Q (08 Marks)
b. Explain the following instructions : Q‘f
i) MUL AB i) DAA ii) MOVC A, @A+DPTR @) JMP label (06 Marks)
¢. What is a stack? Explain with examples, the PUSH and RQMstructions. (06 Marks)
3 a. What are assembler directives? Explain the functions ofifhe assembler directives DB, EQU,
END, ORG. ) (06 Marks)
b. Write an ALP in 8051 to find the largest number\éiﬁong the 14p, & bit number stored in
internal RAM. % (07 Marks)
. Write an ALP to toggle all bits of P! evm{%()Oms. Assume that the crystal frequency is
11.0592MHz of 8051. % (07 Marks)
4 a. Discuss the features of 4 I/0 ports of8051. (06 Marks)
b. Interface 4 x 4 keyboard to 8051 4nd plain how scanning and identifying the key pressed
is done. (07 Marks)
¢. Draw the block diagram to show how 8051 is connected to DAC 0808 at port P, using O/P
buffer for DAC. Write an 8051 program to generate ramp, signal. (07 Marks)
Y PART-B
S a. What is the differaégf"between timer and counter? Explain the function of each bit in
TMOD. (04 Marks)
b. A switch is co@s(‘aed to pin P1.2. write an 8051 C program to monitor SW and create the
following_ffe encies on pin P1.7 SW=0: 500 Hz, SW =1 ; 750 Hz
Use timg&@cmode 1 for both of them. (08 Marks)
€. What afe external interrupts? Draw the diagrams for activation of external interrupts. How
levehfriggered interrupts are reset? How to set the two external interrupts as edge triggered
initertupts? (08 Marks)
6 a;,\Write the steps required for programming 8051 to transfer data serially. (06 Marks)
. &7 Write an 8051 C program to send to two messages “Normal speed” and “High speed” to the
\\.) serial port. Assuming that SW (switch) is connected to pin P2.0, monitor its status and set
\Q' the baud rate as follows : SW =( ; 28,800 baud rate, SW = 1; 56 K baud rate
% Assume that XTAL = 11.0592 MHz for both cases. (08 Marks)
Explain the 4 modes of operation 8255 along with control word format. (06 Marks)
7 What are the features that make MSP430 suitable for Low-power and portable applications?
(04 Marks)
b. Explain Registers and peripherals included on chip of MSP430 CPU. (06 Marks)
c. Explain the architecture of MSP 430 with a neat diagram. (10 Marks)
8 a. Write an assembly program to generate a waveform with ON time of 7 msec and OFF time
of 21 msec on P0.5. Assume XTAL of 1 1.0592MHz. Use timer 0. (10 Marks)
b. Explain the bits of SCON register. (05 Marks)
¢.  Draw the Pin diagram of 8255 and briefly explain the signals. (05 Marks)
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USN
Fourth Semester B.E, Degree Examination, June/July 2016
Control Systems

Time: 3 hrs. ; Max. Marks: 100

Note: Answer any FIVE full questions, selecting ;
atleast TWO questions Jrom each part. S

PART - A A Q

1 - What are the properties of good control system? . WMarks)

s

Construct mathematical model for the mechanical system shown in F ig. Ql\(‘h}; Then draw

electrical equivalent circuit based on F—V analogy. & (08 Marks)

ki |2 X2 &

/ AN~

7] ~ 5, 9

/| Mo J

7

A

A

Fig. Q1(b) %V '
For electrical system shown in Fig. Q1(C), obtain trﬁrﬁ:\s{e nction Vy(s)/Vi(s). (08 Marks)

A LR &7 1 %EL:I
v‘l, —[-C\ Té‘“ LL Vo'l

_. Fig. Ql(c)

oo
. List the features of transfer function, } (04 Marks)
. Obtain the transfer function for i :e}:/lock diagram shown in Fig, Q2(b), using block diagram
reduction method. (08 Marks)
20"
L , ..-5( 1-
- A Fig. Q2(b)
For the electrical circuit shown in Fig. Q2(c), obtain over all transfer function using Mason’s
gain f:?{}nﬁla. (08 Marks)
. ON
- 4R,
L Ro |
Fig. Q2(c)
a.. What are static error coefficients? Derive expression for the same. (06 Marks)
An unity feedback system has G(s)= T bl +s) , calculate its steady state error
s“(2+s)(4+s)
co-efficients when the applied input r(t) = 40 + 2t + 5¢2. > (06 Marks)

A R-L-C series circuit is an example of second order function. If R = | Q, a = |H and
C=1F, find response for a step voltage of 10 V connected as input and output across R.
(08 Marks)
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4 a. List the advantages and disadvantages of Routh’s criterion (RQH—criterion). (04 Marks)
; o k(s+13 ; ’ —
b. A unity feedback control system has G(s)= ;(—s:(—f;?;% Using Routh’s cnten(;n
calculates the range of k for which the system is i) stable ii) has closed loop poles m&re'
negative than—1. @0 Marks)
€. Find the range of k for whxch the system, whose characteristic equation is gwenybelow is
stable. F(s)=s’+ (k +0.5) s* + 4ks + 50. (06 Marks)
[N t.
PART - B R
5 a Sketch the root locus for unity feedback having G(s) = k'(S‘N) . Determine the
s(s 4,\2)(42 +25+2)
range of k for the system stability. (16 Marks)
b. Explain how to determine angle of arrival from poles anQ?erV 0s to complex zeros (04 Marks)
’-!T\,

6 a. What are the limitations of frequency response methods? (04 Marks)
b. A control system having G(s) = i +0,.f:’& draw bode plot, with k = 4 and find

s(1+2s)| I Phe o S

20 8
gain margin and phase margin. K‘,‘ (16 Marks)

7 a. What is polar plot? Explain pk’%ure to sketch polar plot for fype 0 and type 1 systems.
(08 Marks)
b. Sketch the Nyquist plot @ unit feedback control system having the open loop transfer

5
function G(s)—s(l;’& Determine the stability of the system using Nyquist stability
criterion. ;__‘:j‘“J ) (12 Marks)

8 a. Find the \;n@%r function for a system having state model as given below :
B L1 '
= + =[1 ;
x' £ 3:|)( [OJU y=[l 0Jx (08 Marks)

b. @am the state model for the electrical system given in Flg Q8(b) choosing the state

4 riables as 1j(t), 1x(t) and V(). (12 Marks)
i - ) L, L,
A 3 G X i
4 £y 3 Vo
Vit ted ’ 24 @K’-
)
=y
Fig. Q8(b)
* k ok k ok
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Important Note : 1. On completing your answers, compulscrily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42-+8 -

USN 10EC44
Fourth Semester B.E. Degree Examination, June/July 2016
Signals and Systems
m
Time: 3 hrs. Max. Ma.rks\@O
Note: Answer any FIVE full questions, selecting Q
atieast VWO questions from each part. b‘
o;\
PART - A NS
-
| . 2O
1 a. Sketchthe even and odd part of the signals shown in Fig. Q1(a). Q . (06 Marks)
O
i
2’ 2
-1 .0 t o~
B} t
i)
Fig.Ql(a)
b.  For the signal x(t) and y(t) shown in Fxg Q1(b) sketch the signals :
D xt+D-y® .
it) x(t) - y(t - 1). (06 Marks)
A &)
b
=4 E l >
v 2
N €
N Fig.Q1(b)
¢. Dete whether the system described by the following input/output relationship is
1), ry less 1ii) causal iii) time invariant iv) linear.
(1) =x(2 - 1)
) = Nk :
i) ylel= 22 x[n—-k]. (08 Marks)
A} fles

)

a. Compute the following convolutions :

i) yt)=eut-2)=* {ut-2)—ult-12)}

i) y[n] =a"{uln] —u[n-6]} * 2{u[n] —u[n - 15]}. (14 Marks)
b. Prove the following :

) x(t) * 8(t - to) = x(t — to)

n
i) x[n]*un]= ) x[k]. (06 Marks)
k=—0
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10EC44,
3 a. Identify whether the systems described by the following impulse responses are memory-less, ™
causal and stable.
i) h(t) =38(t—2) +58(t - 5)
ii) h[n]=2"[-n]
i) hin] = ()" 8[n]. (09 Marks)
b. Find the natural response and the forced response of the system described by the following

2
differential equation : g ygt) —4y(t) = ix(t), ify(0) =1 and iy(t)‘t=0 ==1. (08
dt dt dt
rk

c. Write the difference equation for the system depicted in Fig. Q3(c). (@ s)
N’
-3
Fig. Q3(c) AN
\ v
4 a. State and prove the Parseval’s relation for the Fourier serj %resentation of discrete time
periodic signals. \ (06 Marks)
b. i) Find the DTFS of the signal x(t) = sin [Sn] + co 7%?
ii) Find the FS of the signal shown in Fig. Q4(b)(ii (08 Marks)
At)
Et
pl _X\—: i B e i\ﬁ e TSP
y 340 | L 548
V) Fig. Q4(b)(iD) '
c. If the FS representation &p riodic signal x(t) is x(t) 220> E%U(——Iso‘m’lwhere
@,
27n <G : .
@, = T then find the @f y(t) without computing x(t) :
yw=xt+2) 7
i) y(t) = ?;i—tx('t)-.: (06 Marks)
WS
QJQ' PART - B
5 a ﬁi\ébmpute the DTFT of x[n] = (¥3)" u[n + 2] + (%) uln—-2]
OQ) Find FT of the signal shown in Fig. Q5(a)(ii). (10 Marks)
O e
D x 3
O &
Fig. Q5(a)(1)
b. Find inverse FT of the following x(jo) :
) x(jo) = —
(jo)“ +6jo+38
3jo
i) x(jo)= j.—d— s —. (10 Marks)
do 2+ jo
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Determine g)utput of the LTI system whose I/P and the impulse response is given as :
i) x(t) = e *"u(t) and h(t) — e~'u(®)

i) x[n] = (¥5)" u[n] and h[n] = 8[n —4]. (08 Marks)
Find the Fourier transform of the signal x(t) = cos wot where ®g = 21:1 and T the period of
the signal. (04 Marks)
State the sampling theorem and briefly explain how to practically reconstruct the signal.

(08 Marks)

State and prove differentiation in z — domain property of z — transforms. J (06 Marks)
Use property of z — transforms to compute x(z) of : r

i) x[n] =0 sin (en/2) uf-n] ©
i) x[n]=@=2) (%) u[n—2]. o (06 Marks)
Find the inverse z — transforms of \Q/

2

2_»
i) x(z)= -—Z—‘—'Z—-\— -é— qzi<2 \‘,ﬁ)(

(22 + %z =1 ) Q)

3 ©
|z[>4. (08 Marks)
) 8

2
N

Determine the impulse response of tl?-foﬁowmg transfer function if :

i) The system is causal
il) The system is stable

i) x(z) =

322~z

. (z-2)z+1)
Use unilateral z — transform to determine the forced response and the natural response of the
system describ djzy y[n] — 4y[n -1]1- 3y[n — 2] =x[n] + x[n — 1] where y[-1] = 1 and
y[-2] =1 with x[n] = 3"u[n]. (12 Marks)

R

N
\\

iii) The system is stable arggkcausal at the same time : H(z) = (08 Marks)

EE R
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USN 10EC45
Fourth Semester B.E. Degree Examination, June/July 2016
Fundamentals of HDL
RAN
Time: 3 hrs. Max. Marks‘.\@o
Note: Answer FIVE full questions, selecting (."f.}’ﬂ

i at least TWO questions from each part. bg }/’

E PART - A ,\Q

g

e 1 a Describe VHDL scalar data types with an example. <b (08 Marks)

g b. Explain composite and access data types with an example for each{ ™ (08 Marks)

5 c. If A, B and C are three unsigned variables with A = 11l€@00,0, B = 01011101 and
“2;;% C = 0000 0000 find the value of i) ANAND B ii) A&&?.z/ \) Aror2 iv) B<<l.
& S \ (04 Marks)
5§
';Ec 2 a. Write a VHDL code in data flow description for a @Jt magnitude comparator with help of
% & truth table and simplified Boolean expressions. (12 Marks)
5 b. Write a HDL codes for 2 x 2 bit combinatic‘n&tor‘ray multiplier (Both VHDL and verilog).
8 Q§.. ,\ (08 Marks)
B
; ; 3 a. Write behavioral description of a hal anler in VHDL and verilog with propagation delay of
£3 10ns. Discuss the important featu§$ﬂheir description in VHDL and verilog. (08 Marks)
é 8 b. Mention the names of sequentia({t}!éments associated with behavioral description.
. e o
g ;= c. Write VHDL code for a Dﬁla\fs | using variable assignment statement and signal assignment
£ statements. With simula}{'c(niwaveforms clearly distinguish between the two statements.
3 "4 (10 Marks)
g3 \:}
=5 . o N
g b 4 a. Explainwiths @:é“examples, how binding is achieved in VHDL between.
- ?3; i)  Entity and.drchitecture
£ & ii)  Entityand component
S, g ii) L&b}m‘y and module. (06 Marks)
§ 2 b. Write(g;‘structural description using VHDL to implement a 2:1 multiplexer with active low
2 b : : (10 Marks)
5 g c: QBip"lain the use of generate statement. Write down format for it both in VHDL and verilog.
2 PR % (04 Marks)
g0 \J
35 NN PART - B
58 0 =
aé‘\“\\" 5 a. Explain the following syntax with examples: i) Procedure; ii) Task; iii) Function. (06 Marks)
e b. Write verilog description to convert signed binary to the integer using task. (08 Marks)
;g' ¢. Write a VHDL function to find the greater of two signed numbers. (06 Marks)
7
§_ 6 a. Describe procedure for invoking a VHDL entity from a verilog module and a verilog module
g, from a VHDL module. (08 Marks)
8 b. Develop mixed-language description of a 9 bit adder. (08 Marks)
c. Write note on VHDL packages. (04 Marks)

1
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7 a. What is the necessity of mixed type description? (04 Marks)
b. Describe the development of HDL code for an ALU and write VHDL/verilog code for ALU

shown below.
& ) N\
J(,a %3 Cin Q‘Q\*

OV
OpeRATTON Rxvtymsmie Lo %
onit CRLL) £

ope L i
5
= Cb\ E
Fig.Q.7(b) Q4

Assume the following operations: Addition, multip]@ion, division, no operation. (16 Marks)

8 a. What is synthesis? List the general steps invo(h{é}‘in synthesis. (08 Marks)
b.  Write VHDL code for signal assignment statemént Y = 2% x + 3. Show the synthesized logic
symbol and gate level diagram. Write structural code in verilog using gate level diagram.

{S) (12 Marks)
<&’
&v * K K Kk ok
Q
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USN 10EC46
Fourth Semester B.E. Degree Examination, June/July 2016
Linear IC’s and Applications
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting oy
at least TWO questions from each part. )
3 PART — A N
§ 1 a. What is CMRR in an operational amplifier? A 741 op-amp is used 1n(~<" non inverting
£ amplifier with a voltage gain of 50. Calculate the typical output voltage-that would result
& from a common mode input with a peak level of 100 mV. N (06 Marks)
; b.  Design a non-inverting direct coupled amplifier using a bipolar ng.;np Write the circuit
é diagram. “"‘ "N » (07 Marks)
4 ‘S ¢. Design an inverting amplifier using a 741 op-amp. The volt%\ge' gain is to be 50 and the
g“; output voltage amplitude is to be 2.5 V. P '-:'\\ (07 Marks)
%?’ 2 a. Explain about the High input impedance capacitor{'équpled voltage follower circuit, with
o : &
g% relevant equations. (07 Marks)
g i b.  The inverting designed (say A, =50 and V, —?&V) is to be capacitor coupled and to have
;‘: :é a signal frequency range of 10 Hz to 1 kHz:.] f'the load resistance is 250 Q. Calculate the
Té k= required capacitor values. . (06 Marks)
% z €. Explain about capacitor coupled vol‘tlgée follower using a single polarity supply, with circuit
25 diagram. A (07 Marks)
5 3 a i) Calculate the slew rate limited cut off frequency for a voltage follower circuit using a
° 741 op-amp if the peak:0f sinewave output is to be 5V. i '
= i) Determine the maximum peak value of the sinusoidal output voltage that will allow the
£ 741 voltage follower circuit to operate at the 800 kHz unity-gain cut off frequency.
£ iii) Calculate the maximum peak value of sine wave output voltage that can be produced by
= the amplifier Jn’f)art (i) equation and the op-amp is a 741 and f; is 8 kHz. (09 Marks)
?é b. Explain b(iqgfy-v about input impedance modification (Zi, Mod) technique of frequency
g compensation with circuit diagram. (06 Marks)
8 c. Explain. the ‘circuit stability precautions’ for the operational amplifier using the
;j_; mag@f@cfurer’s recommended compensating components. (05 Marks)
= N
é 4 a f'E{;ﬁ)lain the ‘current amplifier’ circuit using operational amplifier. (06 Marks)
= b. \'éxplain the instrumentation amplifier with differential input/output which accepts a
= ‘»\‘3.) differential input voltage and amplifies it to produce a differential output using op amps.
22 O . (08 Marks)
S & \\J_) . Design a non saturating precision half wave rectifier, which produce a 2 V peak output from
5‘{)\ a sinewave input with a peak value of 0.5 V and frequency of 1 MHz. Use a bipolar op-amp
R 2 with a supply voltage of +15V . (06 Marks)
[=]
Z PART - B ,.
£ 5 a. Explain the multiplier circuit with schematic symbol. (06 Marks)
§ b. Explain the operation of the phase-shift oscillator circuit with relevant waveforms. (08 Marks)
¢. Using a BIFET op-amp with a supply of +12V, design a wein bridge oscillator to have an

O/P frequency of 15 kHz. (06 Marks)
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Explain the operation of the Astable multivibrator circuit using operational amplifier with
relevant waveforms. (08 Marks)
Explain the operation of the first order active low pass filter circuit with frequency response
characteristics using operational amplifier. (06 Marks)
Design a first order high pass active filter circuit to have a cut off frequency of 5 kHz. Use
an LM108 op amp and estimate the highest frequency can be passed. (06 Marks)

Explain the following terms such as (i) Line regulation (i) Load regulation (iii), Ripple
rejection briefly. (06 Marks)
Explain the operation of the 723 integrated circuit voltage regulator contams a reference
voltage sources (D)) an error amplifier (A;), a series pass transistor (Q)) and a current
limiting transistor (Q3). N (07 Marks)
Calculate the resistances of R; and R, for the LM217 voltage regulator to produce an output
voltage of 9 V. (Assume C; = 0.1 puF and C; = 1 pF) R (07 Marks)

Explain the 555 Timer circuit used as astable multivibrator;\Mt\h relevant waveforms.

(08 Marks)
Explain the operating principles of phase locked loo@th elevant diagram. (07 Marks)
Write a short notes on voltage controlled oscillator. (05 Marks)
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