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Chojce Based

(3 Hours)

: 1) Question No. 1 is Compulsory.
2) Answer any THREE questions from Q.2 to Q.6.
3) Figures to the right indicate full marks.

L“‘ ,Ss rie "expansmn of the function 1 (z) = when

2P -3z+2
[08]

Page 1 of 2

OFEF(8902C0543F1E6078AB4471308FB




Paper / Subject Code: 40801 / Applied Mathematics-IV &

4) a)Obtain the equation of the line of regression of Y on X for the followmg data
and estlmateY when X =73 T
X| 70|72 74 |76 | 78 | 80
y {163 | 170 | 179 | 188 | 196 | 200
b)Show that the functional [[»* + %y "]dx assumes extreme vaiues on the stralght Imey x -,'{06_I=
c)Let R? have the Euclidean inner product.Use the Qram Schmldt process tp transform
the basis vectors ui=(1,0,0),u2=(3,7, 2),u;~(0 4 1) in "to an orthr:mormaf bas;s 53 o -[08]
5} a)Evaluate @ —coszdz where ¢ is the elhpse ‘}x + 4y 1 .i? A e T .:‘:":. o [06]
b) Seven dice are thrown 729 times. How manytsmesd _ycjﬁfeﬁf)e&tfé'c_ilgéstfduf 10 dlceto ;
show three or five? S . ‘ P o [06]
c) Show that the matrix 4 ".I
diagonalaising matrlxM S : SE S : [08]
6) a) A continuous random varlabfe X has the p d f def‘ned by f(x) A+Bx ,0 < x <1.Ifthe mean
of the dlstrlbutlon :s - find A and 8 2 : [06]
3" <,
b) Finde*.5 it A= 0 &L [06]
.:";‘_A_L_'gu.: oy J;. ‘
) c) Evaluate j 2 LS dx (a > o b > 0)
(x +a )( v & b ) _
' Fate [08]
R R Tl I
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gheice Rase .
(3 Hours) [TotalMarks*SO] 3

(1) Question No. 1 is compulsory. e

12) Solve any three questions from remaining ﬁve questlons

(3) Figures to the right indicate full marks. T e S
(4) Assume suitable data if necessary and mennon the same 11:1 answer sheet

State biasing techniques of Enhancement Type MOSFET and explam any one techmque f_ 57
i detail. S P e
Explain Transformer Coupled Amplifier and glve its Advantages and Dlsadvantages Soft
Define efficiency for a Power Amplifier and write the expression for the same. State the ~ 0!
efficiency of Class A, Class B and Class C Amphﬁers respectively. £
Give the basic principle of an 05e111ator State the types of Oscﬂlators

Design a two stage RC coupled CS CE Amphﬁer ttq meet follgwmg speclﬁcatlons
A, =750, $<10, R; =1 MQ,: Vcc—IOV ¢

Assume the following data: Bw : 290 h:e’ = 4 5kﬂ gmo = SOOOuU IDSS = 7mA
ra= 50kQ, Vp=—4V. <0 '

List various negative feedback topolegles Sketeh any one topology

Sketch Circuit Dlagram AC eqmvalent Model and'Derlve expressmns for Input
mmpedance, Output. Impedance Voltage Gam and Current Gam of a two stage CE

Amphﬁer .
Fora“ stage caScaded amphﬁer show that overall lower 3 dB cut —off frequency is

fhr= leT and overall hlgher frequency is fH = fH(\/-z_]Jn__ ).

Draw a neat. dxagrarn of Class AB power Amphﬁer and explam its working.
What is Cascode Amphﬁer'? Explam in detall :

D:zw RC phase ';s ‘ oscﬂlator usmg BJT and denve the frequency of oscillation for

' E-nnerate the effects of neganve feedback on Gam Bandwidth, Distortion, Input and
_ Dutput Impedance - .

Ca:npare Small S1gnal and Large S1gnal Amphfer

\c T R
ﬁplam the ecncept of I-Ieat Smk in detall required for Power Amplifiers.

Sketch Symbol of n-channel and p-channel Depletion MOSFET. State giving reasons,
‘-hy itis known as depletlon MOSFET’?

64913AA7TB0D3382834EC82FCE2C34C5C
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(3 Hours) Marks: 80 _ L

: (1)  Question No. 1 is compulsory.
2) Solve any three questions from the remaining five
(3)  Figures to the right indicate full marks '
(4)  Assume suitable data if necessary and mention the same in answer sheet

Attempt the questions
a) In the circuit given in Fig. 1(a) if the voltage V+and V- are to be amplified

by the same factor, the value of R should be : ' [01]
i) 3.3k ii) 33k iii) 330 Q iv) None of these. !
Justify. - 04] f

b) If the input to the ideal comparator shown in Fig. 1(b) is a sinusoidal signal

of 8 volt peak to peak without any DC component, then the duty cycle of

the output comparator is [01]
i) 33.33% ii)25% iii) 20% iv) None of these.

Justify. [04]

What is the frequency of IC 555 astable multivibrator shoum in Fig 1(c)?
i) 241Hz ii) 178 Hz i) 78 Hz iv) 8 Hz.

Justify. [04]
d) An amplifier using OPAMP thh slew rate SR = 1 V/jis has a gam of 40

dB. If this amplifier has to amplify sinusoidal signal of 20 kHz faithfully

without any slew rate mduced distortion, then the mput signal must not

exceed [01]

i) 795mV ii) 395 mV i) 79.5mV  iv) 39.5mV.

Justify. [04]

. Input e—— &

.~ output

- '_ R A
; Vref=2V
Fig. 1(b)

Fig. 1(c)
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Q.2 a) Sketch the implementation of an instrumentation ampliﬁer ﬁSing'ft‘hree- "_[10]}
opamps and explain its operation. el Tt R -

b) Compare ideal and practical opamp. R : [5]
¢) Explain current foldback protection in voltage regulators. SIS EES SN

squarc wave using 7411C, Vur =08 V, Vir S~08 ¥ and €755 SV <0
Draw its transfer characteristics, input and otfltput“wave:fotfrns.-“w e

Q.3 a) Design a Schmitt trigger circuit to convert 5V, 1kHz ~sinus'0idél signal It:c') " ['10].,

b) With the help of circuit diagram, derive the -éXpressiQn of outputanalog ~ [10]
voltage for a weighted resistor DAC* o S AT

Q.4 a) Design an IC 555 astable multivibfafor fof‘an-o_utpﬁt frequency 1 kHz;andJa'.' : [‘iﬂ]
duty cycle of 60%. BTNy e A e T LS S Sl

b) With the help of a functional block diagram explain the wb’rki'ng_ of voltage [10]
regulator LM317 to give an output voltage variable from 6 V to 12 V to
handle maximum load current of SOOmA A AL S 2y

Q.5 ) Design a Wein 'ﬁri'dgé oscillator using bpém_p‘ _tb oscillate at a fféquency of [10]
965 Hz and explain the working of Wein bridge oscillator, -

b) Listand ekp._lain:fhé vanous per:fbnnance"param'et'e_rs.o_f DAC. [10]

Q.6 Short notes on: (Attempt any four) . [20]
a) Comparison of linear and switching regulators.
b) Active filters using Opgmp s - S F DAl
¢) Precision rectifiers L T e
) PLLIC 565"
- ) Widlar current source

TA2B S Page 2 of 2
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3 Hours

Question no. 1 is compulsory
Attempt any Three questions from remaining

Answer any 4 questions from the given questions:

If system matrix A= [-3, 1 ; -2, 0] find the sate transumn mamx‘
Find the fundamental frequency of the srgnal ’
« 'Sn:

x(t) = cos (——_ E}-_I-‘sin.(-——

Explam the application of Signals and System in Multm;ednﬁ P
1. Express the signals shown in Fig 1 in terms of unit stegfuﬁc‘tmn

Twy

e (1) = (1 WO e 30) =)t 3yt () = )4 ~2)

20
{2) by an analytical technique, and (b) by a graphical method.
i I
10
—-1)(z-e '“)}
10
10
10
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Q5.2 Determine DTFS for the sequence x(n)= cos*((n/8)n)

b Find Laplace transform of i— sin(t) u(t). : L 3
c. Find Inverse Laplace transform using convolution 1‘ SRSt Ny 47
. 2 A N o LN SOV e
L"l = { A

(2 +a2)(s® BAY 0 57y
Q6. Write short note on any two: : '
a. Feedforward Control system

b. ROC in Z-Transform and Laplace Transfq_r-gri:xt-

c. Relation of ESD, PSD with auto-conglﬁtiéﬁ e

e 77127 Page 2 of 2
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Time 3 Hrs. 5 Total MarksBO: & - 5
Iastructions: 1) Question Number 1 is compulsory. B et i S R

2) Attempt any three from remaining questions.
3) Use suitable data whenever is required.

Solve Any Four A
Compare FM and AM. S r:

Explain the necessity of De-emphasis and pre- emphas:s in Frequency Modulator, . - -

- Define and explain Selectivity and Sensitivity for Radia Recelver '
What is Aliasing? How it can be prevented? '

What is Time Division Multiplexing? Also gwe 1ts apphéa -wus

- 10 Marks

Explain balanced modulator using diode for the generatxon of DSBSC A : M:&ugn-‘

How to Generate SSB using filter methnd‘? : " 10 Marks
- List types of noise and explain a any. ;lr type 'ntemal no:se b 5 Marks

What do you mean by Noise factor. -and nmse,_ﬁgure‘How it can be: lmproyredv ‘ 5 Marks
Draw the block diagram of super~ heterodyne receiverand explam the operation. Write 10 Marks
ﬁeqw:ncy components present at theoutput 0f each block Ifaudlo frequency is 1 KHz

and carrier frequeucy is 540 KHz , R

With the help of neat dtagram and wavefo" ms.explam‘ gcneratlon and demodulation of 10 Marks
Pulse position modulation =
A carrier wave -of frequency 100 MHz frequency rnodulated by sine wave of 5 Marks
amplitude 20 vyolts and frequeucyz 100 KHz. The frequency sensitivity of the
modulation is 25 KHz per volt Determme the ﬂpproxlmate bandwidth of FM wave
-ngCarmnsnﬂe S

A 360 W carrier is mmultaneously,,Amphtudc quulated by two audio waves with 5 Marks
-dulatlon pqrcentages of 55 and 6: rcspcctwely What is the total sideband power

Short note on (Any Four
squency DJVISion Muluplexmg P o
Spottmgand F:delnty of RadJo Receiver
: Band and Narrow Band FM T
slications of p‘ulse commumea on:
Reoewer -

20 Marks

~--- Foster eeley Djsmmmator with a neat circuit diagram and explain its 10 Marks
3 smciple with. nedessary Egquations. What are its merits and Demerits?
olain generatlon of Frequency Modulated wave using Armstrong Method 10 Marks

ok ok ok ok ok
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