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

Fourth Semester B.E. Degree Examinatidn, Dec.2019/Jan.2020
Engineering Mathematics - IV
Time: 3 hrs. R | "% Max. Marks: 100
Note: Answer any FIVE full questions, choosing ™
ONE full question from each module.
) Module-1
1 From Taylor’s series method, find y(0.1), considering upto fourth degree term if y(x)
satisfying the equation %= x-y, y(0)= 1. (06 Marks)
X
Using Runge-Kutta method of fourth order :—y+ y=2x atx= 1.1 giventhat y=3 at x = 1
%
initially. (07 Marks)

If §l= 2¢* ~y, y(0)=2, y(0.1)=2.010, y(0.2) =2.040 and y(0.3)=2.090, find y(0.4)
X

correct upto four decimal places by using Milne’s predictor-corrector formula. (07 Marks)

OR :
Using modified Euler’simethod find y at x = 0.2 given g)i =3x +--;—y ;vith y(0) = 1 taking

h=0.1. o (06 Marks)
Given dl+y_+zy2_=0 and y(0) = 1,-y(0.1) = 0.9008,.y(0.2) = 0.8066, y(0.3) = 0.722.
Evaluatc);(OA) by Adams-Bashforth method. (07 Marks)
Using Runge-Kutta method gf-féurth order, ﬁnc_l”:"y(O.Z) for the equation %:iz—i,
y(0) =1 taking h=0.2. . (07 Marks)

Module-2
d’y

Apply Milne’s method to compute y(0.8) given that o k= Zy?— and the following table
X X
of initial values.

x{0] 0.2 0.4 0.6
y |0 0.02 [0.0795]0.1762
y' | 0]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 xzy” + x5t £ (x> + nd) y=10
leading to Ju(x). (07 Marks)
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OR
Given y" - xy' - y = 0 with the initial conditions y(0) = 15.¥%(0) = 0, compute y(0.2) and
y'(0.2) using fourth order Runge-Kutta method. y (06 Marks)
Prove J_,,,(k) = icosx 2 h (07 Marks)
X .8
Prove the Rodfigues formula P (x) = i—%(xz - (07 Marks)
2°n! dg™7
Module-3 :
Derive Cauchy-Riemann equations in Cartesian form. ' (06 Marks)
Discuss the transformation w = z2 ¢ (07 Marks)
2z
By usine Cauchy’s residue theorém, evaluate | —————==dz if C is the circle |z|=3.
I ~n ;‘;(z+l)(z+2§: &
(07 Marks)
Prove that £y Lo f@) =4f'@f (06 Marks)
State and prove Cauchy’s integral formula... (07 Marks)
Find the bilinear transformation which maps z =, i, 0 into w = -1, -i, 1. (07 Marks)
" "Module-4
Find the mean and standard of Poisson distribution. (06 Marks)

In an examination 7% of students score less than.35.marks and 89% of the students score
less than 60 marks. Find the mean and standard deviation if the marks are normally

distributed given A(1.2263)= 0.39 and A(1 A4757).=0.43 (07 Marks)
The joint probability distribution table for two random variables X and Y is as follows:
% 1| 4|5

1740102 0 |[0.3%
2%[02f0.1]01] 0

Determine: ~
i)  Marginal distribution of X and Y
ii) “Covariance of X and-Y

iii) . Correlation of X andY’ (07 Marks)

OR
A random variable X has the following probability function:
‘ x jolrl213)4]|85].6 7

u P(x) | 0 | K [2k | 2k | 3k [ K* [ 2K” | 7k*+k
Find K and-evaluate P(x 2 6), P(3. < x < 6). (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 probability that

i)  Exactly 2 are defective

ii) Atleast two are giéf'ective

iii) None of them are defective. (07 Marks)
The length of telephone conversation in a booth has been exponential distribution and found
on an average to'be 5 minutes. Find the probability that a random call made

i)  Ends in less than 5 minutes

ii) Between 5 and 10 minutes. (07 Marks)
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Module-5
A die is thrown 9000 times and a throw of 3 or 4 was observed 3240 times. Show that the
dia cannot be regarded as an unbiased die. (06 Marks)

A group of 10 boys fed on diet A and another group of 8 boys fed on a different disk B for a
period of 6 months recorded the following increase in weight (Ibs):

Diet A: [5|6(8[141244[3[9]|6]10
DietB: [2[3]|6|8[10[1[2]8

Test whether diets A and B differ significantly t.05 = 2.12 at 16df. < (07 Marks)
Find the unique fixed probability = vector for the regular- stochastic matrix
0 1 0 ~
A=|1/6 1/2 1/3 Ay 9 (07 Marks)
0 2/3 1/3
OR

Define the terms: :
i) Null hypothesis
ii)  Type-I and Type-II error

iii)  Confidence limits : (06 Marks)
12 0 1/2

The t.p.m. of a Markov chain is given by P=| 1 0 0 |. Find the fined probabilities
| 174 1720074

vector. o (07 Marks)

Two boys B; and B, and two g,lrls G, and G; are throwmg ball from.one to another. Each
boy throws the ball to the.other boy with probability 1/2 and to cach girl with probability
1/4. On the other hand each girl throws the ball to each boy with probability 1/2 and never to
the other girl. In the long tun how often does each receive the ball? (07 Marks)

% K k% %
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Important Note : 1. On completing your answers, compulsorily 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 L9 17EC42

Fourth Semester B.E. Degree Examination, i)ec.2019/Jan.2020
Signals and Systems

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choasmg ONE Sull question fra,m each module.
Module-1
1 a. Explain with an example :
i) Even and odd signal
ii) Energy and power signal & *
iii) Time shifting
iv) Time scaling -
v) Prescenduce rule. * (10Marks)
b. Sketch the following : " ~
y(t) =r(t +2) —r(t+ l) - r(t — 1) +rt-2) (02Marks)
¢. Given the signal x(t) as shown in the Fig.1(¢) sketch the following :
i) x(2t + 2) and 11)x(t/2 - 1). ) (08Marks)
T
R o 2
Fig. 1{(c)

2 a. Find the even the odd components of the followmg 51gnals
i) x(t) =cost#sint+sint-cost

i) x(n)={B351,2, -4, 2} . o (06 Marks)

b. For the signal shown in Fig. QZ(b) f'nd the total energy (08 Marks)
k)

1:.

S 43200 1 8 3 45 >t

Fig.Q2(b)
¢. Verify the following system for linearity and time invariance :
1) y(t) = t-x(t)~ ii) y(n) = x[n] Fillse (06 Marks)
Module-2

3 a. What do you mean by, impulse response of an LTI system? Starting from fundamentals,
deduce the equation for the response of an LTI system if the input sequences x(n) and the

impulse response h(n).are given. (08 Marks)
b. 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 =35, (06 Marks)

1 of3



17EC42

OR
a. LTI system has an impulse response : :
(1 ; n=+/-1 o )
h(n)={2 ; n=0
0 ; otherwise
Determine the output of this system in response 10 the input :

(2 ; n=0
el &y s (06 Marks)
x(n) =+ - | i
-2 5 =2

. 0 ;otherw:se

h(n) = u(n — 3). Assume magmtude of B to be less than 1. (08 Marks)
€. Prove [x(n) * hy(n)] * hz(n) = X(n) * [hy(n) * hz(n)] (06 Marks)
Module-3,

a. Evaluate the step response for the following impulse responses

i) h(n)=(3)" u(n)

i) h(t) =u(t+ 1) —ult - 1). (08 Marks)
b. Check for the*followmg impulse responses memoryless, causal and stable.

i) h(t) = ¢ u(t —1)

ii) h(nY= ()" u(n). & ool (06 Marks)

c. Evaluate the DTFS representanon for the signal : <
. | 4n 10w R o
X[n]=sin| —n |+cos| =M | +1 iy "
21 21 ]
Sketch magnitudes and phase spectra. ., (06 Marks)
“ OR

a. An inter connection of LTI system is shown in Fig. Qéz(wa) The impulse responses are
hi(n) (2) u(nt2), hy(n) = S(n) and h3(1‘l) u(n-1). Fmd the impulse response h(n) of  the
overall system. (06 Marks)

V 4”&%.;. Flg Qé(a)
b. State the following properties of contmuous time Fourier series
i) Convolution™ ii) Time shift iii) Linearity iv) Differential in time domain. (04 Marks)

¢. Find the complex Fourier coefﬁcient for the periodic waveform x(t) as shown in the

Fig.Q6(c). Also draw the.amplitude and phase spectra. (10 Marks)
o AVAVA
= T I Rl AR -t
Fig.Q6(c)
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Module-4
Find the Fourier transform of the signal x(t) =¢ "; a > 0 Also sketch magnitude and phase

spectra. (08 Marks)
State and prove the following properties of discrete tlme Founcr transform.
i) Convolution

—at,

i) Frequency differentiation. (08 Marks)
Find the DTFT of the signal x[n] =u[n] - u[n 6] : (04 Marks)
é@R '
Obtain the DTFT of the rectangular pulse is defined as :
X[n]=1;|n|<M
=0:|n|>M . (08 Marks)

Specify the Nyquist rate for the followmg signals

i) x(t) =cos (5mt) + 0.5 cos (10nt)

i) x(t) = sin ¢ (200t). (04 Marks)
Using properties of Fourler transform, find the Fourier transform of the signal :

%t = ﬁ[ "sin u_(t)]. " (08 Marks)
Module-5
Determine the Z—transform of the signal x[n] = a"u[n]. Indicate the ROC and locations of
poles and zeros of X(z) in the z—plane, (06 Marks)
Find the Z-transform and the ROC.of the discrete sinusoid signal x(n) = sin [Q2n) u(n).
(08 Marks)
yz_l - 1
Find the inverse Z—transform of x(z) = ] _14 T ROC |z| > 7. (06 Marks)
(1 —.é'z Y- Y,z ;
Find the impulse response for the following difference equation :
y(n) — 4y(n — 1Y+ 3y(n - 2) = x(n).+2x(n - 1). , (08 Marks)
Find the Z —transform and ROC of x(n) = a" ' u(n —1) using properties of Z—transforms.
: y (06 Marks)
Using Z-transform find the cOnyo lution of the following two sequences :
VAt
h[n]:{%] : 0sns2
0= othcrwnse

And x[n] = 8[n] + 8[n=1]+8[n-2]. . (06 Marks)

% % %k 3k %
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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 17EC43
Fourth Semester B.E. Degree Examinatidn, Dec.2019/Jan.2020
Control Systems
Time: 3 hrs. L% S, Max. Marks: 100
Note: Answer any FIVE full questions, chgosing ONE full question from each module.
M;)dule 1
1 Define closed loop control systems and list its advantages and dlsadvantages with examples.

(04 Marks)
For the mechanical system shown in Fig.Q.1(b), write i) The mechanical network ii) the
equations of motion and iii) the force-current analogous electrical network. (08 Marks)

Meidne . M aaid

Ky
L )
PP 77777777 552
Fig.Q.1(b)

For the system represented by the following equat1ons find the transfer function X(S)/U(S)
by signal flow graph technique. J 0

X(t) = x1(t) + Bsu(t) {
X:(l) =—-a)X, +X, +Bzu(t)‘r

x5 (t) = —a,x, +B,u(t) b 7 _ (08 Marks)
= y W“ OR
Define analogous systems. Show*that two systems shown in Fig.Q.2(a) are analogous
systems, by comparing their transfer functions. 4 (08 Marks)
tel W g N o "
P T
‘-—-— k‘| LIL- 2 Uo
Py . T & A
s 4 B' ;;' ;:‘“... b C, -—r‘ o
Fig.Q.2(a)
For the block dlagram shown in Fig.Q. 2(b) determine the transfer function C(S)/R(S) using
block diagram reduction techmqgg (08 Marks)

1y

Fig.Q.2(b)
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Define the following terms in connection with signal flow graph:

i)  Node

i)  Forward path gain

iii)  Feedback loop Wy

iv)  Non-touching loops. 5 P (04 Marks)

Module-2
Define the following time response spec1ﬁcatlons for an underdamped second order system:
i) Rise time, t, %
ii)  Peak time, t,
iii)  Peak-overshoot, M,

iv)  Settling time, t; : (04 Marks)

A system is given by the differential equation y ")+y' (t)+y(t) x(t), where y(t) in the

output. Determine all time domam specifications for unit step input. (08 Marks)
K

The open loop transfer functlon of a unity feedback system is given by G(s) = S_(S-T_+E

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

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

OR
Derive the expressions for i) Rise time, t; and i) 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 valtes of K and 1 to give an overshoot of
20% and peak time of 2 sec for an unit step excitation.” (08 Marks)

ety

. Fig.Q.4(b)
Find the p051t1cm, velocity and ac¢eleration error constant for a control system having open
loop transfer function G(S)H(S)— (SIO D Also find the steady state error for the input
+
r(t) “1”¥t (06 Marks)
X Module-B
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
i) inthe right half of s- planeum

ii)  on the imaginary axis and

iii) in the left half of s-plane

for the system with the chafacterlstxc equation s°+ s’ ~2¢* 38’ - 75 —45-4=0.

(06 Marks)
Sketch the root locus plot of a certain control system, whose characteristic equation is given
by s* + 10s” + ks # k = 0, comment on the stability. (08 Marks)
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OR
For a system with characteristic equation s* + ks® + s> + s +1 = 0 determine the range of K
for stability. : (04 Marks)
Determine the values of ‘k” and ‘a’ for the open loop Lransfer function of a unity feedback

K(s +1)
s’ +as” +3s+1
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: .
i)  The least damped complex con_[ugate closed loop poles: and the value of ‘K’
corresponding to these roots =«

system is given by G(s)=— » so that the system oscillates at a frequency of

i)  Minimum damping ratio. . (10 Marks)
i 2 (c4+2)
H0.25
1
‘Fig.Q.6(c)
Madule 4

Define the following terms in connection with bode plots
i) Gain cross over frequency

ii)  Phase crossover frequeney g%
iii)  Gain margin P §
iv) Phase margin. « ..~ ; (04 Marks)
A negative feedback control system is characterlzed by an open loop transfer function
20
G(S)H(S) = ——==———. Sketch the olar lot and henge determme Wees Wpe, Gy and Py
(SH(S) S(S+ 1)(8 2) P p £ ges Wpe, U M
Comment on the stability. ' (06 Marks)
A unity feedback control system has G(s) = IOO(ZI sl . Draw the Bode plots and
(s+l) (0.01s+1)
hence determine Wy, Wpc, .GM and PM. Comment on the stability. (10 Marks)
o
A unity feedback control system has- G(s)= 22 A ) . Draw the bode plots and
: s(s” +10s +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

G(S)H(S) = (10 Marks)

S(S* +2842)
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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 i,(t) as output.
(06 Marks)
=
T
Vi « Vet
Fig.Q.9(b)
For a system represented by the state'model
Lt 0 1 Xt 0 X (A%
O] i _fueyand y()=[1 0] W
x; ()] =3 —4][x(] X, (1)
Determine:
i)  The state transition'matrix, ¢(t) and
i)  The transfer funetionof the system. (10 Marks)
Define state transition matrix and list its p;rdfie_rties. (04 Marks)
N 1 0
Consider a state model with matrix A =| 3 0 2 |. Determine the model matrix M.
: 12 -7 -6
; (06 Marks)
Obtain the time response of the following non homog_ergeous state equation:
x (& L0 t 1
'1() - X, (1) e
X, ] |1 1]]x, 091
where u(t) is a unit step function, when x(0) = [0} (10 Marks)

Tk ok k£ %

4 of 4



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 17EC44
Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Principles of Communication Systems

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question-gfg'om each module.
- E':Module-l
1 a. Describe time-domain analysis of amplitude modulation with relevant spectrum. (08 Marks)
b. Explain with neat circuit worklng of switching modulator with relevant signals. (07 Marks)
¢. Explain COSTAS RECEIVER with neat block diagram. (05 Marks)
OR
2 a. Describe coherent detectlon of DSB-SC signal waves with block diagram and spectra.
(08 Marks)
b. Explain the Frequency Translation with bloek diagram and relevant spectra. (07 Marks)
¢. Explain Time-Domain approach in VSB transmission of analog and digital television.
(05 Marks)
“Module-2 ~
3 a. Explainsingle tone- frequency modulatlon Derive necessary FM equation. (08 Marks)
b. Calculate the carrier swing, carrier frequency freq deviation and modulation index for an FM
wave, which reaches max freq of 99.047 MHz and minimum frequency ©0f99.023 MHz. The
frequency of modulating signal is 7 kHz. . e (08 Marks)
¢. Explain Direct Method of generating FM wave, Draw block dlagram of Generating WBFM
wave with frequency stabilization. , (04 Marks)
OR
4 a. Explain FM demodulation using PLL. Develop non-linear model of PLL. (10 Marks)
b.  Explain with'block diagram FM Stereo Multiplexing. (10 Marks)
Module-3
5 a. Derive expression for overall noise figure when two-port network are in cascade.
(08 Marks)
b.  For the network connection shown in Fig. QS(b) determine overall noise figure and also find
equivalent noise temperature
Fig.Q5(b) (07 Marks)
c. Explain: (i) Thermal noise  (ii) White noise (05 Marks)
OR
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4RC
(06 Marks)
: . WTe, Te,
Define equivalent noise temperature. Define Te = Te, +—G=+G—G-+ ...... (08 Marks)
Mention properties of auto-correlation function:, (06 Marks)
Module-4
4 2 i
Discuss noise in AM Receiver. Derive. FOM = —K%—. (10 Marks)
W 1+Ka“P_ C
2W?

Explain the need of pre-emp.hﬁis and de-emphasis in FM. Derive [=—:
g 3]_ £2|H,, (f)* | df

TR (10 Marks)

Discuss threshold effect in FM. ,‘” (08 Marks)
2
Derive expr{isslon for FOM in case of FM, FOM = 31;‘;5“‘ ! (12 Marks)
Module— LN

A continuous time signal X(t) has a bandwidth F; = 10" kHz and it is sampled at Fs =22 kHz
using 8bit/sample. The sxgna] is properly scaled. So that |X(n)| < 128 forall n.

(i) Determine your best estimate of the varlancé of the quantlzatlon error c
(i) We want to increase the sampling rate by 16 times. How many bits per samples you

would use in order to maintain the'same level of quantaatmn” (08 Marks)
State and prove sampling theorem. (08 Marks)
Mention advantages of digital commumgatron. ) (04 Marks)
Explain TDM with neat block diagram. (10 Marks)

Find théNyquxst rate and N’quISt interval for.

” 1) m (t)——cos(4000nt)cos(10001tt)

500mt -
i) mz(t)—ﬂ;%—-— (10 Marks)

&

* k %k k k
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USN 17EC45
Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Linear Integrated Circuits
Time: 3 hrs. ", Max. Marks: 100
g Note: Answer any FIVE full questions, choosing ONE full question from each module.
_é ?I\?fodule 1
£ 1 a. Define the following parameterof Op-Amp and also mention its typical values of 741:
g i) CMRR i) Slew rate  jii) Power supply voltage rejection. (06 Marks)
3 b. Design an inverting amplifier using a 741 Op-Amp. The'voltage gain is to be 50 and output
2 voltage amplitude is to be.2.5V. (07 Marks)
= ¢. Derive the expression for output voltage of a dlfference amplifier and also explain the
z_. common mode nulling. (07 Marks)
- OR
S 2 a Discuss the methods of offset nulling in Op-Amp circuit. (06 Marks)
?12” b.  Design a Non-inverting amplifier using 741-Op-Amp, is to amplify the input voltage of
2 100mV to a level of 3V output. - (07 Marks)
= c¢. Explain the various methods of Biasing Op-Amp. & N (07 Marks)
£ )
.2
g Module-2 :
8 3 a. Sketch and explain high Zj, capacitor coupled voltage follower wnth necessary design steps
= and also show that the.input impedance is very high as compared to direct coupled vo ltage
5 follower. (08 Marks)
= b. Design inverting amplifier circuit is to be capacitor coupled and to have a signal frequency
TE range of 10Hz to 1kHz. If load resistance is 250Q with Av = 50 and V, = 3V. Use
g 741 Op-Amp. (08 Marks)
3 ¢. What is Precision Rectifiers? Mentlon the advantages of i 1t (04 Marks)
(w8 b,
= OR
3 4 a. Sketch precision full wave rectifier using HWR and summing circuit and explain it.
= (08 Marks)
3 b. What is instrumentation’ ampllﬂer" Compare differential input/output amplifier and a
= - difference amplifier. . (06 Marks)
k5 . Design a basic ‘current amplifier circuit has an input current of ImA and a 100Q load
E resistor. The current gain is 5. (06 Marks)
v b
E Module-3
ci
S @ Prove that V., = [1 + B—J KT 4 ( Vi ] of a log amplifier. (08 Marks)
Were ) 9 Visr
b. Sketch and explain the working of phase shift oscillator using Op-Amp and also write the
design equations. (08 Marks)
c. What are the applications of analog multipliers? (04 Marks)
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OR
Draw an Op-Amp sample and hold circuit. Sketch the mput signal, control, output
waveforms and explain the circuit operation. (08 Marks)
Explain the operation of a inverting Schmitt triggering. with two different level of trigger
points using diodes. (08 Marks)
For the voltage detector shown in Fig.Q.6(c). Design a value of R; and R,. Assume
Vi, =1.5V. (04 Marks)

b Fig.Q.6(c)

Module-4 '
Sketch the circuit and frequency response of a. ﬁrst order low pass filter and explain its
operation. (06 Marks)
Design a second order high pass filter to have a cut off frequency of 12kHz. Use a 715
Op-Amp with Igimax) = 1.5pA. (07 Marks)
List and explam the characteristics of three termmal IC regulators. (07 Marks)
: OR
Draw. thf: ﬁmctlonal block diagram ofa 723 regulator andﬁXplam it. (06 Marks)

Explain how fixed regulator can be used as adjusta"b}e regulator. Design fixed voltage
regulator using 7805 to get an output of 7.5V. Assume I =25mA and lg = 4.2mA.

(07 Marks)

Discuss the differences between wide band and narrow band pass filter. Sketch typical

frequency response for each. Write the equations relating Q, B. f; and f;. (07 Marks)
Module-5

Draw the block diagram of a PLL and explain the functions of each block. (06 Marks)

A 555 Astable multivibrator has R,\*-: 2.2KQ, Rg = 6.8KQ and C = 0.01uF. Calculate:
1) thlgh %

“) Bow

iii)  free running ﬁ'equency

iv) © Duty cycle

and also draw the connectlon diagram (07 Marks)

~Derive the expression-of pulse width of a monostable multivibrator using 555 IC timer and
" also design a mo“ﬁogtable multmbrator ‘with pulse width of 0.25msec. Assume C = 0.1pF.

(07 Marks)
i OR
Derive the expression of output voltage of a R — 2R ladder type DAC. (08 Marks)
Draw the block diagram of a successive approximation type ADC and explain it. (08 Marks)
Mention the applications of monostable multivibrator using 555 timer. (04 Marks)
V k k % % %
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

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

USN 17EC46
Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Microprocessors
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1 s
1 Define Microprocessor. Describe the-architecture of 8086 with neat block diagram.
; (10 Marks)
Explain flag register of 8086 with its format. (08 Marks)
I;xpla:n the formation of opecode for MOV AX, BX. Opcode for MOV instruction is
“100010". r y (02 Marks)
OR

Explain the following addressing modes of 8086:

(i) Register Addressing mode (i) Based Indexed mode.

(1ii) Immediate mode (iv) Direct addressing mode (08 Marks)
Write 8086 program to find the smallest:-number out of N 16 bit unsigned numbers stored in
a memory block starting with the address 2000H. Store the result at word location 3000H.

(08 Marks)
Explain the significance of following pins of 8086: '
(i) ALE (i) RESET #@ti) TEST (iv) M/10 (04 Marks)
Module-2
Explain the following instruction with examples:
(i) LEA (i) IDIV (iii) XLAT (iv) TEST ' (08 Marks)
Write a complete assembly language program in 8086 which determines all the occurrences
of a character in a given string. (08 Marks)
What are assembler directives? Explain any three. " (04 Marks)
- OR
List and explain the string manipulation instructions. Also give its advantages. (10 Marks)
Write an ALP to copy a 100 byte block of data from LOCI to LOC2 using the MOVS
instructions, (06 Marks)
Write an ALP to find whether the given number is 2 out of 5 code. (04 Marks)
Module-3
Explain the stack structure of 8086 and the operations of PUSH and POP instructions with
examples. (08 Marks)
Differentiate between procedure and macro. (06 Marks)

Write an ALP to change a sequence of sixteen 2 byte numbers from ascending to descending
order. Store the new series at different address. Use LIFO property of the stack. (06 Marks)

' OR

Explain the type of interrupts and the action taken by the 8086 when an interrupt occurs in
detail. (06 Marks)
Explain the interrupt 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
frequency. Show the calculations. (08 Marks)
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Module-4 !

Sketch the minimum mode configuration of 8086 and explain the operation briefly.
g (08 Marks)
Interface two 4kx8 EPROM and two 4kx8 static RAM chips of 8086. The addresses of
RAM and ROM should start from FCO00H and EE000H respectively. (08 Marks)
Draw the timing diagram for RQ/ GT for maximum mode. (04 Marks)
OR

Write the control word format of 8255 PIA. (06 Marks)
Show an interface of keyboard of 8086 and explain with a flowchart. (10 Marks)
How is key Debounce achic;ved through hardware? (04 Marks)

Module-5
Explain the internal architecture of 8087. (06 Marks)
Write a program to read analog input connected to the last channel of ADCO0808 interfaced
to 8086 using 8255 and digital value to be stored at location 3000h. (06 Marks)

Explain the following INT 21K DOS function,calls:
(i) FunctionQ1H ~ (ii) Function 02H  “(iii) Function 09H (iv) Function OAH (08 Marks)

Write an ALP to rotate a stepper. motor by 100 steps in-clockwise direction for a 1.8 degree
connected to 8255 port. Show details of calculations. Motor is rotating at 12 rpm and

processor speed is 10 MHz. (08 Marks)

Explain Von-Neumann and Harvard CPU architecture and USC and RISC CPU architecture.

7 (08 Marks)

Write a program to generate triangular wave using DAC 0800. (04 Marks)
* K * * *
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Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020

Additional Mathematics - Il

Time: 3 hrs.

Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Find the rank of the matrix:
2 3 5 4
A=0 2 3 4 by elementary row transformations.
4 8 13 12
b. Solve by Gauss elimination method
2x+ty+4z=12
4x+1ly—-z=33
8x-3y+2z=20
8 -6 2
¢. Find all the eigen values for the matrix A=|-6 7 -4
2 -4 3
OR
2 a. Reduce the matrix
12 32
2 3 5 1| intoits echelon form and hence find its rank.
1 3 4 5

b.  Applying Gauss elimination method. solve the system of equations
2x+ Sy +7z=52
2Xx+ty—-z=0

Xx+ty+z=9
7 =2 0
¢. Find all the eigen values for the matrix A=|-2 6 -2
0 -2 5
Module-2
4_ 3 2
3 a solve ¥ 20y dy_,
dx’  dx’  dx’
2
b. Solve d_y ot Oy +9y =5e7"
dx~  dx
¢. Solve d—\- +y =secx by the method of variation of parameters.
T
OR
4 a. Solve %+y=0
.
b. Solve y"+3y +2y=12x>
1 of 2
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Solve by the method of undetermined coefficients :

y'—dy +4y=¢" (08 Marks)
Module-3
Find the Laplace transforms of sin5t cos2t (06 Marks)
Find the Laplace transforms of (3t + 4)3 (06 Marks)
sin2t O<t<m
Express f(t)=
0 t>n
in terms of unit step function and hence find L[f{t)]. (08 Marks)
OR
’ sin’t
Find the Laplace transforms of (06 Marks)
Find the Laplace transform of 2'+t sin t (06 Marks)
If fit)=t>, 0<t<2 and fit +2)=Aft), fort>2, find L[f(1)]. (08 Marks)
Module-4
Find the Laplace Inverse of
i (08 Marks)
(s+1(s=1)(s+2)
: 2 3s+7
Find the inverse Laplace transform of e (06 Marks)
s —2s—
Solve y"+2y' -3y=sint, y0)=0, y(0)=0. (06 Marks)
OR
Find the inverse Laplace transform of
s+a
log( ] (06 Marks)
s+b
4 . 4s —1
Find the inverse Laplace transform of — 55 (06 Marks)
$° +
Find the inverse Laplace of y” —5y" + 6y =¢' with y(0) = y'(0) = 0. (08 Marks)
Module-5
State and prove Addition theorem on probability. (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)
Three machines A, B, C produce 50%, 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 probability that it is defective? If a selected item is defective.

what is the probability 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 ball 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)
% % k % %
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