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c. In a normal distr:ibution,3oh of items are under 45 and 8o/, are over 64. Find the mean and

standard deviation, given that A(0.5) = 0.19 and A(1 4):0.42. (07 Marks)
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(07 Marks)

Fourth Semester B.E. Degree Examination, June/July 2023
Gomplex Analysis, Probability and Statistical Methods

Time: 3 hrs. Max. Marks: 100

l,{ote: Answer ony FIVE full questions, choosing ONE full question from each module.

Module-l
I a. Find analytrc function u + iv, where u is given to be u : e*l(x2 * f ) cosy - 2xy siny].

b Derive Cauchy Reimann equations in polar tbrm. [3l ffi:il]
c. Show that u: e2* lxcos2y* ysin2y] is harmonic. Find the analytic function f(r):u * iv.

(07 Marks)

OR
2 a Derive Cauchv Rcimann equation irr C'arlcsian lornr

b. Determine analyic function f(z'1= u* iv if u -v: e'fcosy-siny].
c. Show that w : z'' is analytic and hence find its derivative.

c. Evaluate

(07 Marks)

ii) real axis to 2 and then vertically to 2 + iy.

(07 Marks)

2+t

tG)' a, ahng i) line y: xl2
0,

e2'
I (z-1)(z-2)

C :lzl = 3.7

C



OR
6 a. The probability distribution of a finite random variable X is by

18MAT41

(06 Marks)
01. Determine the chance that out
n, and less than two will get bad

(07 Marks)
shown in the fo table:

Find the correspond Poisson distribution.
(07 Marks)

(06 Marks)
Given,

(07 Marks)

b.

c, The frequency of accidents shift in a

Calculate mean numbers of acc

7a

b

ox (t-.')
t_t

[. )

8a.

22ox +6y

(07 Marks)

(06 Marks)

(07 Marks)

the {bllowing lines of regression:

(07 Marks)

b. Find the rank n coefflc

05

follo

c

v: 0.516x + 33.73

and r from
.)<1

- 1r..,. .

With the usuaI notatio e x, Y

l2y+l

9 a. The joint probability d
Module-5

istribution llow data

I
o

and Y also calculate E(x), E(y), COV (xy)
(06 Marks)

e limits iii) Type I, Type II erors. (07 Marks)

I 0 I alrz l)X .)

P(x) : 0.1 K 0.2 2K 0.3 K

? 0 1 2 J 4Accidents
t92 100 24 J tl

X 0 1 2 lJ 4 5

2lv I J 7 3 31

2 3 l4 5 6 7X I

10112 11 13 14v 9 8

35x 5 10 15 20 25 30

395 4.07v 276 3.11 1 Ai5.++ 3.64 3 8r

08 ll 8l 6 10 32 31x 93 44 53

8+62v 45 t2 28 92 t) J 5l )Z

x,/
,/v -2 1 + 5

I 01 0.2 0 0.3
2 0.2 0t 0t 0

2of3

reaction.

=a
Module-4

-

* bx + cx- fbr the fo data:

lines of ofx on and

c. lf 0 is an acute angle between line of regression, then show that tan0:

lndicate the signilicance o1'the cases r:0 and r: *1.

when x = 8.

data.

Frequency
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The following table gives the distribution of digits in s chosen at random from a

Test whether the digits may be taken to occur frequently in the directory,

(given X?,r, =16.92 at n : 9)

fined as

(07 Marks)

OR
10 a. A fair coin is tossed thrice. The

according as head or tail occurs
variable X and Y are de follows. X: 0 or 1

loss, Y number ofheads

(06 Marks)
an life of 15200km. Is the sample

deviation is 200km? Test the
(07 Marks)

r-ilation and their height in inches are

the hypothesis that the mean height of
(07 Marks)

i) Determine distribution Y
ii) Joint probability ofX and Y
iiD Expectation of X,

b. It is claimed that a sample of 49 tyres
drawn fiom
signi{icance

mean is 15,1

c. Ten
found to be 6,

unlverse o

level 1"

:

Dieits 0 1 2 1J A+ 5 6 7 8 9

Frequency 1026 1 107 991 966 933 I 107 912 964 853

3 of3
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(07 Marks)

(06 Marks)

(07 Marks)

may have
i) unique solution
ii) infinitc solurion
iii) no solution.

c. Solvc:
2x+ Y1 42:12
4x+lly z:33
8x- 3

By

:20
method.

I of3
(07 Marks)

USN

Fourth Semester B.E. Degree Exagiflmation, June/July 2021
Additional Matheffatics - lt

Time:3hrs. ,-.,,fili=''.,"'* i;1 a- ,^^.,,,rr,;iiri,iii .,,,,,;,.'.Max. Marks: 100
Note: Answer any FIVE full questions4'rbhgosing ONE fult questionfroit each module,

lSMATDIP4I

(06 Marks)

1 a.Findtheranko[thcmatrixo,,,o,,ffialyrowoperations:

023 41irR=lz 3 I 4ltl
L4 8 t3 t2)

b. Test for consistency ancl solve the systcur :

x - Y - z-:6
x- Y-22:5

3x+y+ z=8.
c. Find the cigen value and the corresponding cigen vectors of thc matrix :

3l
6l

ol

b. Find the values of ), and pr such that the system

2

I
')

l-z
A=l 2

[-,

-J

J

1

1

-1
2

0

1

I

I

0

A-
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(07 Marks)

Module-2
3 a. The area of a circle (A) corresponding to

F ind the
b. Find the

Regula -
c. Evaluate

4 a. Find us 5

interpo
b. Use N

a. Form a
lrlax tDy

partial
'*22-l

b. Fonn the

l-x*my*nz: , I t.iy f z )

is given in the following table

Module-4
ditlbrential equation by eliminating the arbitrary constants rn

(06 Marks)
equation by eliminating thc arbitrary function from

(07 Marks)

1l into six equal

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Mark$

(07 Marks)

(07 Marks)

c
^2

Solve 9 7- =
Ax'

^-a2z, given that u,hen x : 0, z : 0 and 3 =u rin y
ax

2of3

D 80 85leo 95 100

A 5026 s6t4 1 6362 7088 7854

7

':, r': '':ll

(07 Marks)

c.

5 a. Solve (Dr - 6D2 + 1lD - 6) y: 0.

b. Solvc (o' - +)y : cos h (2x - 1) + 3".

Using Simpson's 1/3'd ruie, evaluate

parts. Hencc dccluce thc value of 1og.2

Module-3

C sotr. 1'{ *:{ +2y =4cosi x
dx' dx

OR

6 a. Solve 
a'1-r. 

y = o.
dx'

b. Solve y" + 9y: cos2x .cosx

c. Solve y" * (a+ b)y' + aby : e'" + eb*.



8 a. Form a partial

2Z=xy+ x

^)a- 7,b. Solve =X
^2ox

^lCZC. Solve . -2
tu'

9 a. Define:
i) Sarnple

ii) Mutually
i ii)

b. A box

10 a.

c.

lected at

what is the

events
t cvents. (06 Marks)

black. 5 white and 6 If 2 balls are drown at random, what is the

at rs the
that it is

red balls.

c

b

probability that it is defective'/ lf a selected item is defective,
from machrne A? (07 Marks)

+****

j,,ir
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(06 Marks)

(07 Marks)

(07 Marks)

OR
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Fourth

Time:3 hrs

Note: Answer

L a. What is meant by biasing of
derive the expressions for

b. Design a collector-base
Vcc: l0 V, p:100 and

c. For the concephral
Suppose if I,. = 1

and voltage

2a.

b.

oo
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RC: 1o kJL
vot

c

source resistor provides
bias current?

(04 Marks)
cuffent of 2 mA. The

V, Vns * 5 V and Vs :2Y.
(10 Marks)

the small-signal model of
(06 Marks)

' ,,:1 :"' r
:::

(06 Marks)

(07 Marks)
0.05 rcm,

gs, Cgd, Csb

(06 Marks)

3

b.

I

I M-tu

R

qrl
)" Rrr)

1 fi1.-

th tox

A-KJL-
R"

Fig. Q3 (b)
10nm,W:10pm,L I Lrm, Lov :c. For n-channe

Csbu :
and

r
Vo

.:i.,1.,jiiiiitiii.i:ii'

1 MOSFET wi
Vo : 0.6 V, VsB : I V and Vps : 2 Y, calculate Csy, Csy, C

region. Assume rr)x = 3.45xl0 " F/m.

I of 3
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4a.

b,

c

a crystal oscillator.

5 a. Draw the four basic negati
b. Determine the voltage

voltage series lbedback

c' By deriving the re
increases the band

topologies and

(04 Marks)

in brief. (12 Marks)

(04 Marks)

_ il 
'rl'r '' 

" "r'ii

,:::' :::: :r::;

explain'each

erh

of output stage'?

olL
Discuss the6 a. What is

CO

b.A
supply ltage
10 Q and the
efliciency

c Explain the class-B
transformer coupled

7

8 a. With circuit
and summin

b. Explain
and relevant

classification of output stage based on the
(10 Marks)

200 mA from the collector
load across the secondary is

tion amplifier using transducer bridge, with diagram
(08 Marks)

output stage

amplificr is
Prove that m

18.5%

explain the of inverting scaling amplifier, averaging circuit
. Derive s for output voltage (07 Marks)

on of

Draw and explain the verling comparator circuit with wave form. (05 Marks)

Module-5
a. Explain the working of R-2R DAC with circuit diagran.r, graph and expressions. (06 Nlarks)
b. For a 4-bit binary weighted resistor DAC with R: l0 KQ, R1: 1.2 KO and Vn:5 V,

determine the step size and full scale output voltage. (04 Marks)
c. With circuit diagrarn and wavcfonn, explain thc working of small-signal half wave rectifier

using (i) onc diodc, (ii) two diodes. What is the use of the second diode? (10 Marks)

2 of 3
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10 a.

b

c.
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L&B,C42

OR
Define the terms pass-band, stop-band, cut-off' frequency and gain roll-off rate with
references to the filters. What is the relatron bctween the order and gain roll-off rate?

(05 Marks)
Design a sccond order Butterwofih high-pass trltcr to havc a cut-off frequency of 1.2 WIz,
choosing Cr : Cz :4.7 nF. Draw the circuit and pkrt thc frcqucncy rcsponse. (10 Marks)
An astable multivibrator circuit using 555 tirner has R,r:2.2 KO. RB:3.9 KQ and

C : 0.1 prF. Determine the fiequency and duly cycle of the output waveform. Draw the

circuit diagram. (05 Marks)

*r<**4<
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Time: 3 hrs.

Note: Answer any FIVE full q

I a. Define control system and exp an example
b. Compare open loop and c control system.

c. Find the transfer function of
L-

K

shown in Fig.Q1(c).
r&.)

system
analogy.

(06 Marks)
shown in Fig.Q2(b). Find

5

,tq,"...Fi!.Q1

,ri'i' OR

(")

?

Vo

K3
F

c. Find the Torque -
Fig.Q2(b)

gous circuit the Fig.Q2(c) shown.

.Q2(c)

Fie.Q3(a)

1 of 3
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3 a. Find the overall transfer -t!t] a, the block diagram shown in Fig.Q3(a).
R(.)
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+ c(s)

(10 Marks)
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Fourth Semester B.E. Degree Exar4iqption, June/July 2023

Gontrol Systems

the analogous electrical circuit based on Force-Voltage
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circuit shown in Fig'Q3(b)
b. Find the transfer function bY constructing a block dia

a. rira c(=)

R(s)

b
C

Find -R

5a.

b.

erLL)

when N(s): 0 for shown in

:i'

(10 Marks)

(10 Marks)

Rz-

11.

EoLe)

\z

F

4

u
Lo

qq

6s
C-

+ t + 2(.What is the type and order of the
(08 Marks)

ller (04 Marks)

ul

OR

a. Starting from output equation C(t), derive the exprcssion for peak time, peak overshoot,

settling time of ani,nd". damp"A ,."oJ otOer system subjected to unit step input' (10 Marks)

b. Obtain rise timc, peak time, % peak overshoot, settling timc for the unit step response of a

closed looP sYstern given bY

C(') - 
25

RG)-s2+6s+25
Also find tire expression for the output' (10 Marks)

2 of 3

tfr

tv
irtt)

4GE

6

i],..;tiil:,tr
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OR

Nle)

Fig.Qa(a)

using Mason's Gain formula for the signal flow graph shown in Fig'Qa@)'

Fig.Qaft)

6-r

(10 Marks)
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a.8

b

1.o

9

10

,f\ n
l/ A, *.r i;G) -

,(r.*r<*

1
ta Lr)
j.'t d1

c. Find the state rransition marrix ar,n.oif;St"111L,", given below

{-x I tt o-l [x,-1 ttl
l.l=i l''l+l lu(t)
L*,.] Ll l,lL*,.1 Ll.l

(08 Marks)

,r0 I

n*&W"

3 of3

(08 Marks)

Ilodule-.1

7 a. For a unity feedback system whose open loop transfer function is G1s; =

18EC43

k(s + 4)

s(s+1)(s+2)
(08 Marks)

(12 Marks)

OR

ds,,l
'+,

*rhW
*xA:t la,t

o,
lo loo
Fig.Q8(b) (10 Marks)

G(s) =
k(s + 3)

s(s2 + 2s+2)
usirrg Nyquist criteria find the value of k for which the closed loop system is stable.

(10 Marks)
b. ExplaLn lcad-lag compcnsating network. (04 Marks)
c. Represent tlie differential equation given below in state model

4r,,t *rg'vtt)+6{vtti +1y(t)-2u(r) (06Marks)
dt' dt' dt

L2-

G(s) = ---= . Dctcrmine the value of k lor a damping ratio of 0.5.
s(s'+8s+17)

loD o
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Time: 3 hrs.

lYote: Answer ary FIVE full

1 a. Discuss the CDF and PDF
b. Given the data in the follo

i)
ii)

3

.:
(.)

o
H

Eo
o

g.a
?\2

--o
oo ll
ts@.ia
.E c\dt+
HboHo
_co
o>

6=

aio
(do

50tr
Er
26
6n!5

Ed

-hts
liOo!

ir. 6-

o.voj

!rEto@q!

rro
5:9
>\ (H

3" oo.- E

Lt .o

XAJ
o
->'(r<

* (..l

()

z

!

a

c.A

variable Y
unit delta and unit-step functions.

(08 Marks)
variable X has a F, fl(x) : 3x2 0 < x < 1. Find 'a' such that

(04 Marks)

OR

1

m variabie. List the properties of PDF.

ItS

(08 Marks)

P{x >

4 a. Define central
variables is

2 a. Define an exponential random variable. Obtain
random variable and characteristic

ic function of an exponential
mean and variance.

(10 Marks)
b. Given the data in the fo table

(10 Marks)

y. Show that it is bounded by
(05 Marks)

0 < y< 3 and is'0' otherwise,

(10 Marks)
(05 Marks)

OR
theorem and show that the sum of two independent Gaussian random

.,"k 1 2 a
J 4 5

Vu 2"1 3.2 4.8 5.4 6.9
P{vr } 0.2 0.21 0 19 0.14 0.26

k 1 l' :::'2 ' ' 3 4 5,

Yt 2.r I 3.2 4.8 5.4 6.9
P(vr.) 0.2 | o.2r 0.19 0.t4 0.26

1 of3

(06 Marks)

18EC44

Max. Marks: 100

i)
ii)

table

Plot the PDtri.:ahd cDF the discrete

What are the mean and of Y.
if W: I n t, what are mean and variance of W.
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b and "0"

processes.
(08 Marks)
(04 Marks)

andoisa

C

b. Ilxplain strict- nary and wide-

c. A random

unifbnnly

by x(t)

random variable,
WSS. If its mean and ACF

(10 Marks)

(04 Marks)

o)w
random process.

here A, wc are constants

between -7r and n. Check whether x(t) is
(08 Marks)

and discuss its properties.

5a.

6 a" De

b

7a.

A sin (w.t +

distributed

Correlation
OR

ofa

(06 Marks)

OR
a. What is basis fbr a vector space? Explain. (06 Marks)
b. Given the vectors (1, -3, 2). (2, l, -3) and (-3,2, 1). Identily the basis. Verify they are

independent or not. (08 Marks)

78

8

2 o1'3

iv) dc power v) check whether
(10 Marks)

: 0 (otherwise).
For W(t), find i) ACF ii) Total power iii.l ac power
w(r) is W.S S

b. Determine the column space and null space of the matrix B =
0

1

example.

03-l
I, 1l- -l

(08 Marks)

(06 Marks) '

to the Echelon (u) form and find the rank of the matrix.

3l
6l
el
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(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(04 Marks)

(10 Marks)

(.

9a. compute

veng1the

A

For

u

b. ii i)
..- I rl
ru) lu' I'1 l

I

J

7

2

aJ

I

2

4

t.l-li)determineupper

l::,:::,,,::,,,,:,

,ltlii,.,

lr

8

2

442
0t2
002
000

with an examjfl*-ISWhatC

10

3 of 3

Determine orthonormal vectors for u = and v: a
J

2
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a)

c-
d

€
a
Go

50P

C&
.E c.i
-=tC.
la
tF

='t

o>
? --,

.. 1i; .)

oO
=l!:-

-a

3/t
Ou

o'"a-:

L()
,E

>i (H

'-! "
--a
D'7n
?>
-D

;
z
d
E
c-

c. A continuous time m signal is shown in
following : i) x(t - 2) iii) x(t/2)

c). Sketch and

't ..,'.-,a'

label each of the

Lt l-)

t

)

(08 Marks)

(06 Marks)
: x(0 * h(t).

(10 Marl<s)

,,?,,,.
(0,1 NIarks)

: e llu(t) 
ancl

(08 Marks)
: (t/2)"u(n).

(06 Marks)

(06 Marks)

4 a. Find the integral convolution
OR

of the following two continuous time signals h(t)
x(t) : u(t + 2). Atso sketch the outpLrt.

b. Find the convolution sum of thc fbllowing signals, whcre x(n): u(n) and h(n)

c. State and prove the tbllowing properlies of convolution sum :

i) Con'imutative ii) Associative iii) Distributive.
1of 3

GBG$ $G,HEME

USN r8EC45

t'2.3
Fig.Q2(c)

Lt t.



Module-3
5 a. F-ind thc overall impulse rcsponse olthe system

)LC,,

b.

Q5(a).

(c).

t

18EC45

(04 NIarks)

(09 Marks)

(nJ

r

6

8

OR
a. Find the Fourier transform of a signal x(t) : e 'tLr(t). Also calcuiate its n-ragnitude and phase

angle. (06 Marks)
b. State anc'l prove the lbllowing propertics of DTFT

i) Linearity ii) Tirne - shift iii) Frequency clifferer"rtiation. (09 Marks)
c. Using the propertics of Fourier transfbrms flnd the Fourier transfonn of the signal :

x(t) : sin(nt) e 21u(t). (05 Nlarks)

2 of 3

h rtrr J

hr ( rrl

I11{nl

'L,tt)

*"b -)* '*t c I

Fig.Qs(c)

OR

Module-4
7 a. Find the DTFT of a signal x(n) : a"u(n). Also find thc magnitude and phase anglc. (08 Marks)

b. Find tlie Fourier trans{brm of a rectangular pulse described beloil' :

p
L-

(07 M,arks)

l, tl<a
0, ltl>a

Also llnd magnitr"rde and phase spectrurn. (12 Marks)

->x(t)=l

hr{ir 1



9a.

b.

c.

10 a.

b.

18EC45

(08 N{arks)

,.:

3 of 3

Module-5
Find the z - transform or a signal x(n) : 3'u(n). Also plot RoC rvith poles and ,.roio, 

Nrarks)

Give the significance of the propcr-ties of RoC. (06 Marks)

Using the plopcrties of Z - transfonn find the Z - transfbrm ol'the signal x(n): n a" I u(n).
(06 NIarks)

Using power scries expansion technique find the inverse Z - transform of the fbllowing x(z):

it x(z) - : RoC lr l. I2z--32,1 ).

..2
Il) x(z)= -- . ;

2z- -32+1
RoClzl>1.

8X***
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ALE
GC
liO

>\ (H

50-

o=

tr>
YT

icl

z

p.

OR
a. Explain the operation of PUSH, POP, LCALL, ACALL and RET instructions of 8051

giving all the steps involved with suitable cxamples. (10 Marks)

b" Write an assembly hnguage program to toggle all the bits of P0, P1 and P2 every ll4th of a

second. Assume crystal frequency is 11.0592MH2. (10 Marks)
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Note: Answer any FIVE full questions, choosing.ONE full questionfro"xn each module,
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1 a. Write and explain the pin diagram of 8051 microcontroller. (10 Marks)
b. With a neat diagram, explain the Block diagram 8051 microcontroller. Also explain PSW,

RAM memory organization. (10 Marks)

Describe the lbatures of 8051 microcon,:"il, with a neat diagram. (10 Marks)
Explain the external interfacing of l6KB of ROM,32KB of RAM to 8051 microcontroller
such that the starting address of ROM is 0000H and RAM 8000H. (10 Marks)

OR
Explain the following instructions with example
i) DJNZ Rn, rel ii) MOVC A,@A+ DPTR iii)RRC A iv) PUSH 02 v) DAA.

(10 Marks)
Write a program segment to copy the value 55h into RAM memory locations 40h to 44h
using i) Direct addressing mode ii) Register indirect addressing mode without a loop
iii) and with a loop. (10 Marks)
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I stop bit, do this
(05 Marks)
(05 Marks)

data serially and
(10 Marks)

(10 Marks)
monitor the status
if status of switch

(10 Marks)
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Module-4
Explain TMOD register format of 8051 . (04 Marks)

Explain MODE- I prograr"nming of timers in 8051. (06 Marks)

Write an ALP to gcnerate square wave of frequency lKHz on P1.3. Assume crystal
frequency, XTAL :22MHz. User Timer 1 in rnode 1. (10 Marks)

Module-5
Assume that the IN'fl pin is connected to a switch that is norn-rally high. Whenever it goes

low, it should turn on the LED. The I-F.D is connected to P1.3 and is normally off. When it
is turned on it should stay on for a {iaction of a second. As long as the switch is pressed low,
the LED shoulcl stay on. Write on ALP lbr this. (05 Marks)

Write a program in which the 8051 reads data fiom P1 and writes it to P2 continuously;
while giving a copy of it to the serial comport to be transfbrred serially. Assume that
XTAI- = i 1 .0592M[ Iz. Set the baud rate at 9600. (05 Marks)
Explain the structure of Intermpt Priority (lP) and interrupt Enable (lE) SFR. (10 Marks)


