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01 Choose the correct option for following questions. All the Questmns are
; compulsory and carry equal marks
1. -1 2 3
For a matrix A = [ 0 3 5 ], Eigen values are
0 0 -2
OptionA: |1, 2,3
OptionB: | -1, 3, -2
OptionC: | 1,-3,2
OptionD: | -6,2,3
2. Any function which satisfies Euler’s equation is called
Option A: | Lagrange’s function
’ Option B: | Euler’s function
(o Option C: | extremal
Option D: | Diagonalizable
3, i 0 s
i ifa=[, | thenelis I
Option A: Ll 2]
Option B: (¢ 40 ]
0 g2
Option C: [e 172 ]
11
Option D: 1 0]
) A
4, Problems for finding extremal with constraints can be solved by using
Option A: | Rayleigh Ritz method
Option B: | Lagrange’s multipliers
® Option C: | Runge -Kutta method
Option D: | Cauchy’s method
3. Which is suitable formula to find Extremals f;iz (1 + x2y")y'dx is given by
Option A: s
ay'
Option B: oF d ((?F) B
dy' _dx\dy/)
Option C: oF d ( aF ) -
dy dx\ay'/
Option D: : o =
dy
6. Cauchy-Schwartz inequality is
Option A: lu.v] < [|ul] [Iv]]
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Option B: lu.v| < {lul| |Iv]]
Option C: lu.v| > [lul| |l
Option D: lu.v] = |ul] [Iv]]

7. The value of | Zdz , along upper half of the circle |z}=1
Option A: | 2mi |
Option B: | 7i
OptionC: |0

OptionD: | -2mi

8. Cayley -Hamilton theorem states

Option A: | The degree of minimal polynomial is always the characteristics polynomial

Option B: | Every square matrix is similar to a diagonal matrix

Option C: | For every square matrix Algebraic multiplicity is equal to Geometrical
multiplicity

Option D: | Every square matrix satisfies its own characteristic equation

&
9 The curve on which the function f;z J1+ y'% dx is extremal
Option A: . | Straight line '
Option B: | Parabola
Option C: . | Ellipse
Option D:.. | Hyperbola
10. Find value of kifU=(2,1,3)andV¥=(4,7,k)are orthogonal.
Option A: | K=-4
OptionB: | K=4
OptionC: _| K=5
OptionD: | K=-5
-
i
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Q2

Solve any Four out of Six " 5 marks each

Verify Cayley-Hamilton Theorem for the matrix A and hence, find A~landA* |
1 "2 -2

whered = [-—1 3 0 }
0 -2 1

Let V = R? and define addition and multiplication as
(x1,71) + (x2,32) = (X1 +x2, 1 + Y1)
k(x;,y;) = (3kxy,3ky,;) Prove that it is not a vector space

Obtain Laurent’s series expansion of f(z) = m
when ()1<]|z]<3 ' (i)|z] > 3

2r df
Evaluate fo =ikl

Find the extremal off:(yz + y'% + 2ye*) dx

Find the rankcorrelation coefficient from the following data.
X 52 |63 |45 |36 |72 |65 |45 25

¥ 162 [53-.[SU 125 170 J43-]60 133 |

Q3.

Solve any Four out of Six 5 marks each

Construct an orthogonal basis of R?using Gram-Schmidt process to

§={(3,1),(2,2)}

Find the possible Laurent’s expansmns of the function E—T)(_-IT) about z =
0

Find the extremal of f:“/ (% — y'2) dx given y(0) = 0, y(31/2)=1

Using Rayleigh -Ritz method find an approximate solution for extremal of
[ (2xy —y* — y'®) dx with y(0)=0 and y(1)=0

Evaluate f02+t(z“)2dz along the line x=2y

Find the Eigen Values and Eigen vectors of the following matrix

2% 2
42 1 2

- A

Q4.

Solve any Four out of Six L 5 marks each

Find the Eigen values and Eigen vectors of the following matrix

. J

1 -1 21

I DA~~~
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B Find the extremal of fxxlz yJ(1+y?) dx
The probability density function of a random variable is given by x. Find
0, x<0 0
# i = .
: the mean & variance for f{x) {kxe /3 x>0
Find Karl Pearson’s coefficient of correlation between X and Y.
D X (35 |38 [43 |30 |54 |68 |70 {92 |44 |56
Y |51 [37]48 |62 |93 [73 [56 [72 |70 |92 |
E Evaluate f:ﬂ z%dz along the parabola x = 3y?,
Construct an orthonormal basis of R® using Gram-Schmidt process to
F $=1{(12,0)(031)}.
Y
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University of Mumbai QP-3
Examinations Summer
Program No : 1T01034 .

Name of the Examination : S.E.(Electronics and Telecommunication )(SEM-IV)(Choice Base

Credit Grading System ) (R- 19) (C Scheme)
Subject (Paper Code): 40821 / / Engineering Mathematics-IV

Time: 2 hour 30 minutes Max. Marks: 80

NB:

~ 1. All the questions are COMPULSQORY.

2. Write the correct option for multiple choice question (MCQ) in Q. 1

3. Q.2 to Q.4 have internal choice within question.

4. Figures to the right indicate full marks.

5. Use of scientific calculator is allowed.

1 Choose the correct option for following questions. All the Questions are
Q(Zb Marks) compulsory and carry equal marks
2marks each
A : N .. M -
The function f(z) = G has poles at z=-5 of order ....
and z=2 of order ...
Option A: | 3,2
“ Option B: |3, 4
OptionC: |2, 4
’ OptionD: | 4,5
2 If f(z) is analytic function and £*(z) is continuous at all points
inside and on simple closed curve ‘C’ , then
Option A: | |
fﬂ@@:o
C
Option B:
ffgmz¢o \
L
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Option C:
ff f(2)dz = 2mif (a)
C
Option D:
f f(z)dz=1
c
3 The rank of the matrix A is the
Option A: | Dimension of the row space A
Option B: | Dimension of the column space A
Option C: | Both option A and B
Option D: | Dimension of the null space of A and B
4. LetQ(X) = XTAX,bea quadratlc form in ‘n’ variables then wh1ch
of the following statement is wrong
Option A: | The total number of nom-zero terms in the canonical form of
quadratic form is called as rank of quadratic form
Option B: | The number of positive square terms in the canonical form is called
as Index of the quadratic form
Option C: | The difference between number of positive and negative terms in
the canonical form is called as signature of the quadratic form
Option D: | Signature of the quadratic form is greater than rank of quadratic
form
‘ 3. The necessary condition for f;: f(x,y,v") dx to be maximum or
minimum is
Option A: | 9f __ 4a (O0F _
8 dy (65 ) P
Option B: | @
ption f o PR ( 5 ) o
ay dx ay’
Option C: | df (6 f )
ay' dx dy
Opti s 19
pionD: | 0f  d ( of ) 5
3y’ dx oy’ .
-
6. If the vectors [k, k, -2] and [k, -2, 12] are orthogonal vectors, then

the values of ‘k’ are

ir.aiktclibrary.org
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OptionA: |k=6 or k= —4
OptionB: |k=6 or k=
OptionC: |k=3 or k= —4
OptionD: |k=2o0r k= -2
7. The value of coefficient of correlation lies between -
Option A: | Oto 1
OptionB: |- to1
Option C: |0 to o0
OptionD: |-1tol
8. The rank correlation coefficients of the following data is
X 23 Frel 27 29 31 33
b 43 45 47 49 51 a3
Option A: |0 '
Option B: |-1
Option C:_| 1
Option D: | 0.99
9. If *X’ and ‘Y’ are two normal variables with mean 40 and 50 with
standard deviation 4 and 3 respectively, what is the distribution of
X+Y
Option A: |IN(90,7) ..
Option B: | N(90,3)
Option C: | N(90, 5)
Option D: | N(90,4)
10. What would be the expectation of the number of failures preceding
the first success in an infinite series of independent trials with the
constant probability of success p and failure q
Option A: %
Option B: %
Option C: | P+1
q
Option D: | P? 3
q2

ir.aiktclibrary.org
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A

Q2’ Solve any Four out of Six S marks each
(20 Marks) '
A Find the extremals of the functional fol{y’2 + 12xy} dx subject to
y(0) =0 and y(1) =1
B For real values of a, b and 8, using Cauchy- Schwarz inequality,
show that (acos® + bsin8)? < a? + b?
i 6
C Evaluate §, (Sm )Zs dz where C is the circle |z]=1
2-F
6
D Find the probability that at most 4 defective bulbs will be found in a
box of 200 bulbs, if it is known that 25 of the bulbs are defective.
Ten students got the following percentage of marks in mathematics &
and statistics ,
E Maths {78 |36 |98 {25 |75 (82 |90 162 165 |39
Stats |84 |51 |91 |60 |68 |62 |86 |58 {53 |47
Calculate the coefficient of correlation.
A bolt is manufactured by three machines A, B, and C. A turns out
twice as many times as B, and machines B and C produce equal
7 number of items . 3% of bolts produced by A and B are defective and
5% of bolts produced by C are defective . All bolts are putinto one
stock pile and one is chosen from this pile. What is the probability
that it is defective?
Q.3 Solve any Four out of Si'x: ) 5 marks each
(20 Marks) - ' A~
A Test for an extremal of the functional fl{xy +y? — 2y?y'} dx with
y(0)=0, y(1)=2
B Show that the set W = {[x, ¥, z]|y = x + z} is a subspace of R3
under usual addition and scalar multiplication.
1+i
_ f (x -y +ix?)dz
Evaluate the complex line Integral © along
C
(a)the straight line from z=0 to z=1+i
(b)the real axis from z=0to z=1 & theﬁ along a line parallel to the

ir.aiktclibrary.org
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imaginary axis from z=1to z=1+i
Reduce the matrix of the quadratic form 6x? + 3x% + 3x% — 4x;x, +
D 4x, %3 — 2X,%5 to canonical form by congruent transformation and
find rank, signature, value class.
Obtain the equations of the lines of regression for the following data.
E X 65 66 67 67 68 . 69 70 72
Y 67 68 65 68 72 72 69 4 4
A random variable ‘X has the following probability distribution
X -2 -1 0 .| 2 3
F p 0.1 7 K 01 |2k |B2 3K
(i) Find the constant K. (i) Find the mean and variance of X.
Q.4 Solve any Four out of Six 5 marks each
(20 Marks) '
Using Rayleigh-Ritz method, find an approximate solution for the
. il 1 ; 1
A extremal of the functional | 5 {xy + -z-y’z} dx subject to
y(0)=y(1)=0 | ;
B Using Gram-Schmidt process, construct an orthonormal basis for the
plane x+y+z=0
2
Obtain Taylor's and Laurent’s series ex i f =
C tain Taylor's and irent’s series expansions o f(2) e
When 1. |z|<1 2. 1<|z|<2 2 _Ladied
e . A
D Fmd Singular value decomposition of [_1 1]
Fit a straight line of the form y=a+bx to the following data
E X . 3 5 7 8 10
LS 8 12 15 17 18 20
A random variable x has probability density function
kx?e™ x>0 k>0
F x) = )
f&x) { 0 Otherwise
Find ‘k’ and hence find mean and variance.
T
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University of Mumbai
Examination First Half 2022
Program: Electronics & Telecommunication Engmﬁg
Curriculum Scheme: C-Scheme Rev-2019‘“,, A :
Examination: SE Semester IV <

Course Code: ECC 402 and Course Name: l\@%&:

Time: 2:30 hours

4 S
Q1. | Choose the correct option for foﬂoﬁi‘g =%

1. | Program Counter is a register that"r‘%g 2
Option A: | keeps the address of instruction byte’ 0. b%«feté
Option B: | is use to hold one of the opera:g&; ﬁrﬁaﬂ&hﬂemw gm%_
Option C: | keeps address of most rece
Option D: | none of the above

2. | Subroutine is- 53
Option A: | a separately ‘written: ‘gi"g,ﬁﬁ;‘
required. EPZ* P

m@ W thnever it is

\\,\,

Option B:
Option C:
Option D:

3.
Option A:
Option B:
Option C:
Option D:

& instruction can be used to generate delay of microsecond. if
3 1gwqp§;ﬁtmg on 12MHz.

&
-
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7 | Primary memory is
Option A: | a memory which is directly access by the CPU
Option B: | a Random-Access Memory (RAM)
Option C: | a Read Only Memory (ROM)
Option D: | a Hard Disc Drive in 4 computer

8 | Which feature of an operating system enables a computer o compensate shortages

of physical memory by transferring pages of data _:f:rpglwrandom access memory to
disk storage? P 4> PES TS

Option A: | Cache Memory
Option B: | Virtual memory
Option C: | Flash memory
Option D: | Shared memory

9 | Which Chip has 11 channels 1
Option A: | 8051
Option B: | NXP 89v51RD2
Option C: | Atmega328P
Option D: | PIC16F886

10. | Watch Dog Txmerﬁrg ) /&T il sl

Option A: | Resets the systenyif-appliedivolage increased aboyve thee: Ivalue
Option B: | Resets the sysxé‘mzﬁ' he ﬁm Erdteipropetly & o
Option C: | Resets the system:fapplied-vol agerderdases, ' Sy
Option D: | Resets thi S?Sfﬂfﬂ\iﬁ‘&\%r -« &

 ir.aiktclibr:
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Q2. | Solve any Four out of Six 5 marks each
A | Describe the features of ARM processor. Also explain Which features are accepted and
which are rejected from basic RISC machine. :
B | What is significance of CPSR register of ARM? Draw and explain each bit position.
C | Explain with the help of neat diagram interfacing of single push button key to 8051
microcontroller. How you will solve key bouncing issue?
D | Compare main features of 89v51RD2, PIC16F886 & Atmega' 328P
E | What is need of Cache memory? Explain in brief Cache organization
F | What is addressing modes? Explain 8051 addressing modes with an examples.
Q3. | Solve any Two Questions out of Three 10 marks each
A | Explain Interrupt Structure of 8051 microcontroller in detail. What is the role of IE, IP
TCON, SCON registers in interrupt process.
B | What are the factors that needs to be considered for selecting a microcontroller for an
application? ~
C | Generate square wave of frequency 1KHz at Pin 1.0 of 8051 microcontroller using
delay subroutine. Assume 8051 is operating on 6MHz.
Q4. | Solve any Two Questions out of Three 10 marks each
A | Draw and explain memory organization of 8051 in detail
B | With the help of diagram, list the sequence of operation carried out by the microprocessor
after reset to execute a program stored in a memory. Assume suitable RESET vector
address.
C | Explain fellowing instruction of ARM —
> ADD ROR2,R3,1.SI#1
» CMP RO,R1,LSR#7
» MLA R4,R3;R7.R8
» MVN RO.#4
» STR10,[r1]

3|Page
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Q3 (10 Marks Solve any Twe Questions out of Three . 10 marks each
Each)
With the help of functional block dlagram explain the working of PLL
A IC 565.
Design an astable multivibrator using IC 555 for frezllieﬂcy 1 kHz &
B duty cycle 50%. Assume C = 0.1pF. :
Draw a neat circuit of an instrumentation' Amplifier using 3-Op-Amps
C & Derive its output equation.
Q4 (10 Marks Solve any Two Questions out of Three 10 marks each
Each) N e .
With the help of a neat circuit diagram and waveforms at relevant
4 points in the circuit, explain the working of .a square and triangular
waveform generator. Derive the frequency of oscillation of the
generator,
Design a circuit using op-amp to perform Vo = 2V3 - 3V, where V)
B and V; are inputs.
p ‘Design a voltage regulator using IC 723 to deliver an output voltage of

JSVandloadcurrentuptolSA
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) P University of Mumbai ()/5\0{(’)/@)/7/
00 (ody - C\\DSB\ Examination Summer 2022
Program: EXTC
Curriculum Scheme: Rev 2019
Examination: SE Semester [V

Paper Code: 40824 Course Code: ECC404 and Course Name: Signals and Systems
Max. Marks: 80

Time: 2 hours and 30 minutes

Q1(20 Choose the correct option for the following questions. All the Questions are
Marks) | compulsory and carry equal marks
L A system is described by differential equanon —= + 3 + 2y(t) = x(t) i
\ initially at rest. For input x(t) = 2u(t) the output y(t) 1s
Option A: (1=2e7" —e2Hu(t)
Option B: (1—2e "= 2e ?"u(t)
Option C: (0.5 Il el 1.5e 729 u(t)
Option D: (0.5 4+ 2e =5+ 2e*Hu(e)
~ " ‘
2, The power-in the signal (t) = 8cos (20mt — (n/2)) + dsin (15nt) is equal to
Option A: | 40
Option B: | 42
Option C: | 4}
Option D: | 82
A Find the Z-transform of y(n) = x(n+2)u(n)
~ Option A: z2 X(z) — 7* x(0) —zx(1)
Option B: X(Z) + zq x(0) — zx(1)
Option C: z X(z) — 2> x(0) + zx(1)
Option D: | ##X(z) + z° x(0) + zx(1)
4. Find the Z-transform-of x(n) = n[a" u(n)].
- [ Option A: | 1/ (z (z-a))
( Option B: | az / (z(z-a))
I_Optlon C: | az/ (z(z+a))
| OptionD: |[a/ (z (z-a)*)
‘ |
If two LTI systems with impulse response hl(t) and h2(t) and are connected in
parallel then output is given by
| Option A: | y(t) = x() *(h1(t) + h2(1))
{ Option B: | y(t) = x(t) + (h1(t) + h2(1))

Option C: | y(t) = x(t) * (h1(t) h2(1))
Option D:_| y(t) = (x(t) * h1(1)) + h2(1)

6. Laplace transform of ¢ u(t)
Option A: | 1/(S+2)
Option B: | §/(5+2)
Option C: | 1/(S-2)

1| Page
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OptionD: | S/(S-2)

7. Inverse Laplace transform of a constant 5
Option A: | 5 '
OptionB: | 55 (t)
OptionC: | 5 ¢t

OptionD: | 5¢™

8. RoC of finite duration left sided DT signal
Option A: | Right side of imaginary axis
Option B: | Left side of imaginary axis
Option C: | Entire Z-plane except Z =0
Option D: | Entire Z-planc except Z = o

9. The discrete time F ourier Transform of x[n] = {2, 1, 2}
Option A: | 1/(1+4 cos ®) ¥
Option B: | (2+4 cos o) ¥ —

Option C: | (1+4 cos w) e7®
Option D: | (e7° +4 cos ) &7

10. The ROC of the signal x[n}=a" for -5 <n <§
Option A: | Entire z-plane
Option B: | Entire z-plane except z=0 and z=
Option C: | Entire z-plane except z=0
Option D: | Entire z-plane except 2=

Q2 (20 Marks)

A Solye any Two i 5 marks each

1. Find the Laplace transform of X(t) = 5sinwot u(t) and sketch the RoC

ii. If x[n] = [4 2 1 3], Sketch x[n], x[-n], -x[-n], x[-2n] and x[n/2]

iii. Verify the given signals are periodic or not. If periodic, determine the period -
and frequency of each signal
x,(t) = cos 50mt, Xa(t) = cos 100mt, x3(t) = x,(t) + Xa(t) and x4(t) = xs(t) Xa(t)

B Solve any One 10 marks each

i Perform convolution of the causal signals, using Laplace transform.
x1(t) = cos t u(t), x2(t) = t u(t)

1i. Find the Fourier transform of following signal and plot magnitude and

phase spectrum

¥

-1 0 M |
Q3 (20 Marks)
A Solve any Two 5 marks each
i. Input to a continuous time system is x(t) = 3, 0 <t <3 and zero
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elsewhere. Sketch x(t+3), x(-t+3), x(-t-3), x(3t) and x(t/3)

. Find the IZT of X[z] = 3+2z"'+z% / 1-3z"'4+2z% using partial fraction
method
1ii. Determine the even and odd parts of the signals.
X[n] = {4, -4, 2, -2} (Please note - the arrow is under -4)
m
B Solve any One 10 marks each
i (Jw+3)

Find inverse Fourier transform of X (]a)) =

(Jw+4)(jw+2)*
ii. Using the differentiation in frequency property, find the Fourier
transform of y(1)=t x(1) where x(t)= ¢ u(1).
Q4 (20 Marks)
A Solve any Two 5 marks each
i. Using canonical structure, realize the following IIR system with I/O
relation y[n] = x[n] +2x[n-1] +3y[n-1]
B L Realize the following FIR system with h[n] = [ 4,0,2,-3,-4 ]
7 i 1. Find x(t) * h(t) using LT and ILT where x(t) = u(t)-and h(t) = & (t-3)
3 Solve any One 10 marks each

I. ) Impulse response of a LTI system is given as h-(t) =¢™ u(1). Find H(s),
sketch the RoC and verify the stability of the system

i A causal DT LTI system is described by
V(n)-(5/6)y(n-1)+(1/6)y(n-2)=x(n), where x(n) and y(n) are the input

‘ and output of the system. Find the response y(n) for the input
x(n)=(1/4)" u(n).
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University of Mumbai PO o P IR NG Ay

Examination Summer 2022 ‘ '

Program: Electronics and Telecommunication Engmezﬂng
Curriculum Scheme: Rev2019 . : -

Examination: SE Semester: IY e S e :
Course Code: ECC405 and Course Name: Principles qf COHImunfcauom Engingem;xg

Time: 2 hour 30 minutes Max MarkS‘ 80

01 Choose the correct option for the foﬁb” ing' questwns AB the queShons are st
‘ compulsory and carry equal marks ; . _ o
1. Medium which sends 1nformat10;1 from source to recmver 1s fcalled i RN
Option A: | Channel : 2 B R
Option B: | Transmitter
Option C: | Loudspeaker

Option D: | Transducer

0o 2. What is modulatlon"

Option A: | Process of separating'a. carncr m_ghal gm}aﬂalo S‘1gh
Option B: | Recovering mformatlon fmm a modg}éat
Option C: | Process of vaﬂrmgme or mer; propert’ics of ' "
Option D: Involvement pf 1ois SinGe

3. The abxhty of xccei : \é'
signalsis called -~ -
Option A: | Fidelity TAF
Option B: | Sélectivity
Option C: | Sensitivity
Option D:‘" .‘»Medulatlon

4,
Option A: Class Qﬁmnhﬁer s il
Option B: | ClassB amplifier =~
. Option C: | Class D amplifier =
Optien D: Class A amphﬁer !

e In a radlo recelvcr nowews generally developed at
Option A: | IF stage et £

Option B: Rece1v1qg antenna

Option C: Audw stages . .

Option D_.‘ ,"R,F ,stage

6. A superhetelodyne receiver with an IF of 450 kHz is tuned to a signal at 1250
_ | kHz The image frequency is
Option A: | 1700kHz i

'Opt@on; B 215@‘1{1—12-
Option C: | 650k
ption D_| 2100 Kz

1|Page
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7. Standard intermediate frequency used for AM receiver 1s
Option A: | 455 MHz o I eI
Option B: | 455 KHz SRR
Option C: | 455 Hz L S &
Option D: | 20 KHz L
8. Pre-Emphasis Circuit is used to amplify what kind of frequencies
Option A: | Low
Option B: | High '
Option C: | Moderate _
Option D: | Oscillator g R
9, Natural and flat top sampling are the'typesof =~ ==« =~
Option A: | PWM e B o L L N Y Oy
Option B: | PPM
Option C: | PCM
Option D: | PAM
10. Which is a circuit usga 1@9 gcnemte a doubk: s1deband supprcssed carrier signal?
Option A: | Sideband suppressor pi A b o D1y e e N
Option B: | Anti-modulator - -
Option C: | Balanced modulator - -
Option D: | Carrier sgp]gefssbxi? P T

Q2.

Solve any four Questlons out of Slx, (5 maxks eat:h)

A Explam the usc of VSB in broadcast telemslon
B A h‘ansmltter radlates 9kW of power with carrler unmodulated and 10.125 kW
i, ';-when modulatcd Calculate th&d@ptﬁqf madulatlon
¢ ‘ Explam types of AGC il
’D ‘\Defme*ahd\mplam SNR: Nolse Flgure Noise factor, Noise Temperature, and |
: Fnss Formula.s N = 4
E » Explam how, PPM 1s generatcd from PWM?

"Expla‘m FDM' and' .TDMﬁgppjgcatlons

Skoe any Two Questwns out of Three (10 marks each)

g Draw a neat block dlagram ofa supcrheterodyne radio receiver and explain each

block in detail.
B ¥ What ‘are dlfferent methods for SSB generatlon? Explain any one method in
detall

" & thhthe help of a block diagram explain the concept of PCM. What is DPCM?
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Q4.

Solve any Two Questions out of Three (10 marks each)

What are different methods for FM demodulation? Explain any one method in

- detail. .
B State and prove sampling theorem for low pass band-limited signal.
C Explain Frequency Division Multiplexing (FDM) transmitter & receiver with a

neat block diagram.
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