50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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USN 17MAT41
Fourth Semester B.E. Degree Exam;n&gio*n, Dec.2019/Jan.2020
Engineering Matg&e%ﬁ%atics -1V
Time: 3 hrs. ‘Max. Marks: 100

Note: Answer any FI ull questions, choosing
ONE full ion from each module.
1

. Apply Milne’s m@fhodi to compute y(0.8) given that el =

Using modified Eule Fnith y(0) = 1 taking

h=0.1. (06 Marks)

dy

Given q + ¥.
‘(07 Marks)
dy 'y-x
L dx  y+x’
y(0) =1 taking h = 0.2. (07 Marks)

'y 1- 2y§Z and the following table
X

of initial valu

0.2 0.4 0.6
0.02 -1 0.0795 | 0.1762
01]0.1996 | 0.3937 | 0.5689

(06 Marks)
Express f(x) = x* + 3x> ©x* + 5x — 2 in terms of Legendre polynomials. (07 Marks)
Obtain the series solution of Bessel’s differential equation x°y” + xy’ + (x> + n%) y = 0

leading to Ju(x). (07 Marks)
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OR
Given y” - xy' - y = 0 with the initial conditions y(0) =

(O) = 0, compute y(0.2) and

y'(0.2) using fourth order Runge-Kutta method. (06 Marks)

Prove J_,,,(k) = El COSX . (07 Marks)
X

Prove the Rodfigues formula P (x) = (07 Marks)

Derive Cauchy-Riemann equations j (06 Marks)

Discuss the transformation w = z° (07 Marks)

f C is the circle |z] =

(07 Marks)

(06 Marks)

(07 Marks)
, -1 1. (07 Marks)

(06 Marks)
arks and 89"/ of the students score
‘tnarks are normally
- (07 Marks)

less than 60" marks Finid- the
dlstrlbuted given A(1.2

iii) » Correlation of X an (07 Marks)

7k +k

(06 Marks)
The probability that a pen manufactured by a factory be defective is 1/10. If 12 such pens are
manufactured, what is the. r@bablhty that

i)  Exactly 2 are defective
i)  Atleast two are deféctive

iii) None of th‘ are defectlve (07 Marks)

on an average t@ﬁ:“ > 5 minutes. Find the probability that a random call made
1) Ends n less than 5 minutes

(07 Marks)
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Module-5
A die is thrown 9000 times and a throw of 3 or 4 was
dia cannot be regarded as an unbiased die. L R (06 Marks)
A group of 10 boys fed on diet A and another group.ot boys fed on a different disk B for a
period of 6 months recorded the following i increas ‘in, évelght (1bs):

ed 3240 times. Show that the

Diet A: | 5]6]8 3{(916]10
DietB:|2]|3]6] 8, 218
Test whether diets A and B differ signifi a‘nt t.05=2.12 at 16df.  Lam (07 Marks)
Find the unique fixed probabilify® vector for the regu * stochastic  matrix
0 1 0
A=|1/6 1/2 1/3 (07 Marks)
0 2/3 1/3
Define the terms:
1) Null hypothesi
ii)  Type-I an .
i)  Confidenc , Y , (06 Marks)
' & 1720 1/2
The t.p.m. 6fa Markov chain is given by P=| 1 0 0 |.Find the fined probabilities
W) 1/4 1/27%1/4 V
vector. (07 Marks)

i .one to another. Each
girl with probability
ility 1/2 and never to

(07 Marks)

Two boys B, and B, and two: glrls G; and G; are
boy throws the ball to the ther boy with prob:
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USN

Time: 3 hrs.

/

k

g

) P mE| 4| 7|9

b.

Find the rank of the matrix:

A=|0 2 3 4 by

Module-1

2 3 5 4

>mentary row transformati(;?’s' |

Solve by Gauss elimination method

2x+y+d4z=12
4x + 11y -z =33
8x — 3y +2z=20

M8 =6 2

Find all the_eig‘én values for the matrix A= |—6 7 —4

Reduce the matrix
2 3 5 1 intfdf{:its echelon form and he ce find its rank.

Solve

Solve

Solve

Solve

Solve

2 -4 3

2 3-9]

Module-2

d'y 2d% dly
' P =0
dx™ dx dx
2
g_zl;'_' éﬂ E 9y = Seﬁzx,
dx® dx
_3321 +y =secX by the method of variation of parameters
™ ;

OR

1of2

17MATDIP41

Fourth Semester B.E. Degree Examinatidn; ’Dec.2019/Jan.2020
Additional Mathematics - Il

fa Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

(08 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)
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Find the Laplace transforms of S—£—~

Solve by the method of undetermined coefficients :
y -4y tay=¢

Module-3
Find the Laplace transforms of sin5t cos2t
Find the Laplace transforms of (3t + 4)*

sin2t 0<t<m
Express f(t)= 0 ;
>

in terms of unit step function and hencekﬁnrd”L[f(t)].

Find the Laplace transform of 2'+tsint

If R =¢, 0<t<2 and fit+2)="f1), fort> 2, find LIf(D).

Module-4

Find the Laplace
1
(s+1(s=D(s+2)

Find the';ini\/éfse Laplace transform of —js—tj——

2 ” 2
5§ —&L5=3

Solve™y" +2y ~3y=sint, ¥0)=0, Y(©)=0.

; OR
Find the inverse Laplace transform of

S

Find the inverse Laplace transform o

Find the inverse Laplace of y"— 5"+ 6y=¢' with'y(0) =y'(0) =0.

i o Module-5 -y
State and prove Addition theorem on probability.

17MATDIP41

(08 Marks)

(06 Marks)
(06 Marks)

(08 Marks)

(06 Marks)

(06 Marks)
(08 Marks)

(08 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(06 Marks)

(08 Marks)

(05 Marks)

. A student A can solve 75% of the problems given in the book and a student B can solve
70%. What is the probability that A or B can solve a problem chosen at random. (06 Marks)

Ci, Three machines ‘A, B, C produce SQ:%,Z 30% and 20% of the items in a factory. The
percentage of defective outputs of these machines are 3, 4 and 5 respectively. If an item is

selected at random, what is the préﬁéﬁility that it is defective? If a selected item is defective,

what is thejp_;’c‘?)bébility that it is from machine A? (09 Marks)
OR

Find the probability that the birth days of 5 persons chosen at random will fall in 12 different

calendar months. (05 Marks)

A box A contains 2 white balls and 4 black balls. Another box B contains 5 white balls and

7 black balls. A bdll is transferred from box A to box B. Then a ball is drawn from box B.

Find the probability that it is white. (06 Marks)

State and prove Baye’s theorem. (09 Marks)
% sk sk k X
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN k|3l I8|elc] oo |B 17EC42
Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Signals and Systems
Time: 3 hrs. | Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE Sfull question fromﬁeach module.

?lé-l
1 Explain with an example :

1) Even and odd signal
i) Energy and power signal
ii1) Time shifting {

1iv) Time scaling

v) Prescenduce rule. (10Marks)

Sketch the following :

yO)=rt+2) -1t 1) —r(t—1) +r(t-2) (02Marks)

Given the signa s shown in the Fig. 1( ketch the following :

1) x(2t + 2) and :11 y,;;x(t/z - 1). (08Marks)
(06 Marks)
(08 Marks)
(06 Marks)

- Module-2
ipulse response of an LTI system? Starting from fundamentals,

impulse response h(n) are glven (08 Marks)
Determine the output of an LTI system for an input x(t) = u(t) — u(t — 2) and impulse
response h(t) = u(t) — u(t - 2). (06 Marks)

An LTI system is characterized by an impulse response h(n) = (3/4)" u(n). Find the response

of the system ‘when the input x(n) = u(n). Also evaluate the output of the system at n=+5
and n==5. (06 Marks)

1 0of3
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OR
a. LTI system has an impulse response :

1 ; n=+/-1
h(n)=<2 ; n=0

0 ; otherwise

Determine the output of this system in response to the input

2 ; n=0
3 = ]

x(n) = f (06 Marks)
' -2 ; n=2

0 ; otherwise

b. Determine the discrete time convolution of input x(n) [3 "u(n) and impulse response
h(n) =u(n - 3). Assume magni ude of B to be less than 1. (08 Marks)

. Prove [x(n) * hj(n)] * ha(n) = ) = x(n) * [hi(n) * hy(n)]. ' (06 Marks)
Module-3
a. Evaluate the step response for the following 1mpulse responses
i) h(n)= (2) u(n)
(08 Marks)
b.
(06 Marks)
c. Evaluate the DTFS representation for the signal :_
4n 107 :
x[n]=sin| —n |+ cos| —n |+1
Sketch magnitudes and phase spectra. (06 Marks)

is shown in Fig.Q6(a). The impulse responses are

‘ hs(n) = u(n—l) Fmd the impulse response h(n) of  the
(06 Marks)

nuous time Fourier series
) Linearity iv) Differential in time domain. (04 Marks)

oefﬁcient for the periodic waveform x(t) as shown in the
(10 Marks)

¢. Find the complex Fouric
Fig.Q6(c). Also draw the

Fig.Q6(c)
20f3
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Module-4
at

Find the Fourier transform of the signal x(t) =¢ ~; a o sketch magnitude and phase

spectra. 4 (08 Marks)
State and prove the following properties of discrete time Fourier transform.
i) Convolution
1)) Frequency differentiation. (08 Marks)
Find the DTFT of the signal x[n] = u[n] —u[n (04 Marks)
Obtain the DTFT of'the rectangular‘,p se is defined as :
X[n]=1;|n|<M
=0;|n|>M ‘ ) (08 Marks)
Specify the Nyquist rate for the following signals
1) x(t) =cos (5nt) + 0. 5 cos (lOTct)
1) x(t) =sinc (200t). . ° (04 Marks)
Using properties of Fourle" transform, find the r transform of the signal :
(08 Marks)
Module-5
; Z~transf0rm of the sxgnal x[n] = a"u[n]. Indicate the ROC and locations of
ane. (06 Marks)
gnal x(n) = sin [Qn) u(n).
(08 Marks)
(06 Marks)
y(n) — dy(n — 1)+ 3y(n — 2) = x(n) +2x ) (08 Marks)
Find the Z —t:ransform and ROC of x(n) = a™" u(n - sing properties of Z—transforms.
o S (06 Marks)
_h[n]’={ S o 7
L0 otherwise

Ell*0n—2] 5 ° (06 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17ECA43
Fourth Semester B.E. Degree Examma 1ozn Dec.2019/Jan.2020
Control Systems
Time: 3 hrs. “Max. Marks: 100

Note: Answer any FIVE full questtons, choosmg ONE full question from each module.

Ml_xlﬂ
I f'js and hst its advantages and disadvantages with examples.
(04 Marks)
For the mechanical system s own in Fig.Q.1(b), write 1) The mechanical network 11) the
equations of motion and ‘1) the force-current an wous electrical network. - (08 Marks)

Define closed loop control sy

Fig.Q.1(b
For the system represented by the followmz Squ(atl)ons find the transfer function X(S)/U(S)
by signal flow graph techmque
X(t) =x1(t) + Bsu(t)
X (t) =-a,X, +X +[32u(t)"
Xy () =—ax, +Buty . s - (08 Marks)

Define analOgons systems. Sho “that two systems shown in Fig.Q.2(a) are analogous
systems, by comparing thelr transfer functlons ~ (08 Marks)

~ Fig.Q2(a)
For the block diagram shown in Fig.Q.2(b), determine the transfer function C(S)/R(S) using
block diagram reduction technique. _ (08 Marks)




17EC43
Define the following terms in connection with signal flow graph
1) Node 5,
i)  Forward path gain
i)  Feedback loop :
1v)  Non-touching loops. i (04 Marks)

Module-2. -
Define the following time response specxﬁcatlo ) s*for an underdamped second order system:
1) Rise time, t, %
1)  Peak time, t,
1)  Peak-overshoot, M,

1v)  Settling time, t, E (04 Marks)

A system is given by the diffi ial equation y"(t)+y’(t)¢" y(t) =x(t), where y(t) in the

output. Determine all time d, nda specifications for unit step input. (08 Marks)
‘ K

The open loop transfer function of a unity feedback system is given by G(s) = ﬁ——)

i) By what factor’ ,_ould the amplifier gain K be multiplied in order that the damping
‘ ratio is increased from 0.2 to 0.8?
ii) By what factor should K be multlphed so that the system overshoot for unit step

excitation is. reduced from 60% to 20% (08 Marks)

, _ OR :
Derive the expressions for 1) Rise time, t, and i1) Peak overshoot, M, for the
underdamped response of a second order system for a unit step input. (06 Marks)

For the system shown in Fig.Q. 4(b) compute the
20% and peak time: of 2 sec fot an unit step excit

“of K and to glve an overshoot of
: (08 Marks)

: Flg Q.4(b)
Find the posmon Velocﬂ;y and acceleratlon error constant for a control system having open

10 :
loop transfer function G(S)H(S)= S(Sl D Also find the steady state error for the input
~ + .
r(t) = 1+t. i, , , (06 Marks)
, Module-3
. State and explain Routh s stability criterion for determining the stability of the system and
mention its limitations. (06 Marks)

Determine the number of roots that are

1)  inthe rlght half of s-plane .

ii) onthei imaginary axis and

1) 1in the left half of s-plane

for the system with the characteristic equation s®+ s’ —25*— 38>~ 75’ ~4s -4 =0.

(06 Marks)
Sketch the root locus plot of a certain control system, whose characteristic equation is given
by $* + 10s? + ks + k = 0, comment on the stability. (08 Marks)
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For a system with characteristic equation s+ ks +57 +s+ '1‘*‘— 0, determine the range of K
for stability. S (04 Marks)
Determine the values of ‘k” and ‘a’ for the open loo t : fer function of a unity feedback
K(s+1)
s*+as’ +3s+1

system is given by G(s)= > system oscillates at a frequency of

, SO Vtﬂha:t; t

2rad/sec. (06 Marks)

Draw the root locus diagram for the system shown in Fig.Q.6(c), show all the steps involved

in drawing the root locus. Determine: | R

1) The least damped complex conJugate closed loop poles.: and the value of ‘K’
corresponding to these roots . _ )

ii)  Minimum damping ratio. . : o~ (10 Marks)

Fig.Q.6(c)

Module-4.
Define thc following terms in connection with bode plots
1)  Gain cross over frequency
ii)  Phase crossover frequency
iii) ~ Gain margin _ R
iv) ~Phase margin. - q "y, (04 Marks)
A negative feedback control system 1is characterlzed by an open loop transfer function
20

G(S)H(S) = ——==——. Sketch the olar lot and hence determme Wec, Wpes Gm and P
OHO) = 575+ p P s e Yoo S T

Comment on the stability.

(06 Marks)

’ 100k 01 ’
A unlty feedback control system has G( s)= Qe+ S> . Draw the Bode plots and
s(s+1)2(0.01s+1)° v

hence determine Wee, Wpe, GM and PM. Comment on the stability. (10 Marks)

OR

20 2
A unity feedback control system has G(s)=— 0(S+ ) Draw the bode plots and
s(s +1()s+100)

hence determine stability of the system. (10 Marks)
Using Nyquist stability criterion, find the range of K for closed loop stability for the
negative feedback control system having the open loop transfer function

GSH(S) = —s (10 Marks)
S(S* +25+2)
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Module-5 :
State the advantages of state variable analysis. (04 Marks)
Obtain the state model for the electrical system shown in Fig.Q.9(b). Take 1,(t) as output.
~ (06 Marks)
-t'
vty
For a system represented by the stat
L 0 1 ][x,(t X, ()4
x; (0] [=3 -4 Xz(t)d;f 1xa()
Determine: C s ‘
1)  The state transition matrix, §(t) and
i) The transfer function of the system. Sy » (10 Marks)
N OR
Define state transition matrix and list its properties. , , (04 Marks)
o 1 0

Conside’:ri’a"smte model with matrix A =| 3 0 2 |. Determine the model matrix M.

~12 -7 -6

. =iy (06 Marks)
Obtain the time response of the following non homogeneous state equation:

ol Lokt
x5 (t) Lo x,(t)) {1

where u(t) is a un’ig.iﬁsvtep function, when x(0) = |:O} o (10 Marks)

ok ok ok ok ok
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Time;

17EC45

Op-Amp and also mention its typical values of 741:
ower supply voltage rejection. (06 Marks)
ing a 741 Op-Amp. The’ Voltage gain is to be 50 and output

a. Define the following parameter
1) CMRR  ii) Slew rate
b. Design an inverting amphﬁe

b

voltage amplitude is to be 2 5V. (07 Marks)
c. Derive the expression for output voltage of a difference amplifier and also explain the
common mode nullmg (07 Marks)
OR"
a. Discuss the methods of offset nulling in' Op-Amp circuit. (06 Marks)
b. Design a Non-inverting amplifier using 741-Op-Amp, is to amplify the input voltage of
100m\/ toa lcvel of 3V output. , - (07 Marks)
o (07 Marks)
aq v ﬂpsu‘rn stens

and also show that the mpuf 1mpedance is.
follower.
Design inverting a

h as compared t d1rect coupled voltage
(08 Marks)

= 50 and Vo = 3V. Use
(08 Marks)
(04 Marks)

(08 Marks)
vare differential input/output amplifier and a
(06 Marks)

Design a basic

resistor. The. (06 Marks)

a. L J of a log amplifier. (08 Marks)
b. orking of phase shift oscillator using Op-Amp and also write the
(08 Marks)

C. (04 Marks)
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OR
a. Draw an Op-Amp sample and hold circuit. Sketch th
waveforms and explain the circuit operation.

put signal, control, output
(08 Marks)

b. Explain the operation of a inverting Schmitt trlggerln with two different level of trigger

points using diodes. ! (08 Marks)
€. For the voltage detector shown in Fig.Q. 6(c)f Dek gn a value of R; and R,. Assume

Vi, =1.5V. i, (04 Marks)

U RPN

- Fig.Q.6(c)

Module-4 :
a. Sketch the circuit andfrequency response of ~order low pass filter and explain its
operation. o (06 Marks)
b. der high pass filter to have a cut off frequency of 12kHz. Use a 715
: (07 Marks)
C. (07 Marks)
a. (06 Marks)
b. :le regulator. Design fixed voltage
2. =25mA aﬁd‘:IQ =42mA.
07 Marks)
B
a.
b.

1)
iii)  frée running frequ
iv) © Duty cycle

also draw the connection diagram (07 Marks)
‘Derive the expression-of pulse width of a monostable multivibrator using 555 IC timer and
also design a mo ‘with pulse width of 0.25msec. Assume C = 0.1uF.

(07 Marks)
OR
a. Derive the expression of output voltage of a R — 2R ladder type DAC. (08 Marks)
b. ‘'successive approximation type ADC and explain it. (08 Marks)
c. Mention the applications of monostable multivibrator using 555 timer. (04 Marks)
% sk sk ok sk
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Fourth Semester B.E. Degree Examinati ”q, Dec.2019/Jan.2020
Mlcroprocessors
Time: 3 hrs. \ Max. Marks: 100
Note: Answer any FIVE full questions, choo;sﬁg ONE full question from each module.
O “g
Mébdhilé-1 S
1 Define Microprocessor. Describe the cﬁ;tecture of 8086 with neat block diagram.
(10 Marks)
Explain flag register of 8086 w;w itg'format. 4 %‘W (08 Marks)
Explain the formation of @ ' for MOV AX, BX“%@ﬁ%de for MOV instruction is
“100010”. * (02 Marks)
)
2 Explain the followmg%a (
(1) - Register Addre: ﬁlg mode (i) Based Indexed mode.
(iii) Immediate; mo (iv) Direet addressing mode (08 Marks)
Write 8086 program to find the smalles ﬁumber out of N 16 bit unsigned numbers stored in
'k starting with the address 2000H. Store the result at word location 3000H.
P & (08 Marks)
Explaﬁi
(1) ALE (04 Marks)
3 Explain the following instru Y
(i) LEA (i) IDIV® (iif) XLAT, "o (08 Marks)
Write a complete assembly language prograr
of a character i in a““g{ven strlng (08 Marks)
(04 Marks)
4
(06 Marks)
(04 Marks)
5
examples. . (08 Marks)
Differentiate be g (06 Marks)
Write an Au: to change a sequen e of sixteen 2 byte numbers from ascending to descending
order. Store the new serles“at\ different address. Use LIFO property of the stack. (06 Marks)
OR
6 Explain the type of nq!;errupts and the action taken by the 8086 when an interrupt occurs in
detail. (06 Marks)
Explain the mterrupt acknowledgement cycle of 8086 with the neat timing diagram.
(06 Marks)
Write a program to generate a delay of 100ms using an 8086 system that runs on 10 MHz
oo how the calculations. (08 Marks)
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Module-4

Sketch the minimum mode configuration of 8086 ari?i;aexplain the operation briefly.
' (08 Marks)

Interface two 4kx8 EPROM and two 4kx8 stati RAM chips of 8086. The addresses of
RAM and ROM should start from FCO00H an }EEOOOH respectively. (08 Marks)
Draw the tlrmng diagram for RQ/GT for' ma)ﬁmum mode. | (04 Marks)

e "
Write the control word format of, 8255W»PIA (06 Marks)
Show an interface of keyboardﬁ{e; 8086 and explain with a fl art. (10 Marks)
How is key Debounce achleved gﬁfough hardware? ‘ (04 Marks)

» &

Module-5 (.

Explain the internal archijte€ture of 8087. (06 Marks)

Write a program to readéanalog input connected torthe last channel of ADCO0808 interfaced

to 8086 using 8255 and digital value to be stored at location 3000h. (06 Marks)
Wing INT 21K DOS fungtiofiicalls:

* (ii) Function 02H (@Q “Function 09H (iv) Function OAH (08 Marks)

‘ OR ‘
erg;@% LP to rotate a stepperg mbr by 100 steps i lockwise direction for a 1.8 degree

connected to 8255 port. Show" detalls of calculau@n‘,% ‘Motor is rotating at 12 rpm and

processor speed is 10 MHz. ¢ e (08 Marks)
Explain Von-Neumann arid: Harvard CPU archlte\cture and USC and RISC CPU architecture.

@“@@ ; (08 Marks)
Write a program to generate triangular w Ve%mhg DAC 0800. (04 Marks)

20f2




