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N.B.: 1) Question No. 1 is Compulsory.

Q.1

Q.2

Q3

2) Answer any THREE questions from Q.2 to Q.6.

3) Figures to the right indicate full marks.

(a)

(b)

©

(a)

(h)

(c)

69946

Verify Cauchy Schwarz inequality for the vectors u=(2,1,1,-1) and
v=(1,-2,1,1). Find the angle between vectors u and v.

Find p , q and variance of X, if the mean of the following distribution is 16 and
X 8 12 16 | 20 24

P(X) 1/8 p q 1/4

Evaluate fc idz where ¢ is unit circle |z = 1.

3m/2

Find the extremal of y'*)dx

- where y(0)=0 ; y(3n/2)=1.

3 . .
Evaluate fc (T—_:;(T—_ﬁdz’ where c is the circle |z-1]=2.

Fit the second degree polynomial for following data
X 1 2 3 4 15 6 7
Y “[-5 -2 5 16 31 50 73

Transform the basis {(1,1,1); (-1,1,0);(1,2,1)} into orthogonal basis using
Gram-Schmidt process.

Check whether the following sets are subspace of R?
(i) W=(a ,0,0)/ a belongs to R }
(i) W={(x,y, 2)/ x4 +y*+z’<1}

x | 0 2 8 0 5 | 20
15

2 8 10 s | 40 |

Calculate the rank correlation coefficient ‘R’ for the following data

. ) . . . o 1
Obtain all possible Laurent’s serics expansion of f(z) = pry— about z = 0.
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Q4 (a) IfXandY areindependent random variflfble with E(X) = 6 and (6)

E(Y)=—6 ,V(X)=4,V(Y) =9 thenfind
)  EQX+3Y-2)
i)  VEX+2Y+2)

(b) | (6)
Evaluate I (x— y+ ixz) dz along the line from z=0toz="1+4. )

0

(c) Find rank, index, signature and nature of the Quadratic form by reducing it into (&)
Canonical form by congruent transformation x> + 3y2 +32* - 2yz.

Q.5 (a) Three factories A, B, C produce 30%, 50% and 20% of the total production of  (6)
an item. Out of their production 80%, 50% and 10% are defective respectively.
An item is chosen at random and found to be defective. Find the probability
that it was produced by the factory A.

(b) A continuous random variable has pdf f(x) = k(x — x3),0<x<1. (6)
Determine k, mean, and variance of the distribution.

(c) Using Rayliegh-Ritz method solve boundary value problem (R)

[l 2xy = 4y? + yDdx |, y(0)=0, y(1)=0.

Q6 (a) FL 65 166 |67 |67 168 |69 |70 |72 (6)
'y J67 [68 J65 |68 |72 [72 |69 |71

Calculate the Karl Pearson’s coefficient of correlation.

b 1
(®)  Find the extremals of [ (16¥*—¥ 2+ x)dx. (6)

(c) Given: 6y = 5x +90 ,15x =8y + 130 are regression lines and g = 16 (8)
then find (i) mean of X and Y (ii)correlation coef ficient (r) (iii)ay.
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(Time: 3 Hours)
N.B.:- (1) Question No.1 is compulsory.
(2) Attempt any three questions out of remaining five questions.
(3) Figures to the right indicate full marks.
Q1. Answer the following questions.
a) Explain connection and phasor diagram of Dd0 & Yy0?.
b) TIllustrate the application of single-phase induction motor.
¢) Compare auto transformer and two winding transformers. State application of
auto transformer
d) Describe the need of parallel operation of transformer and explain condition for
parallel operation.

Q.2 a) Explain No load and blocked rotor test of 3 phase inducticn motor.

Q.2 b) A 3-phase star connected 400V, 50 Hz, 4 pole induction motor has the following
per phase parameters in ohm referred to stator. Ry = 0.6Q, X1 =1.1Q, R 2= 0.38,
X2 =0.5Q, Xm = 25Q.The mechanical losses 1000W and stator core losses are
500 W. The slip is 3%. Calculate 1) Stator current 2) Gross torque 3) Efficiency.

Q.3 a) Describe harmonics and Suppression of harmonics in three phase transformers.

Q.3 b) Write short note on Open delta Connection.

Q.4 a) Explain capacitor start and run single phase induction motor.

Q.4b) Two single phase transformers share a load of 400 KVA at power factor 0.8
lagging. Their equivalent impedance referred to secondary windings
are(1+j2.5) ©, and (1.5+)3) Q respectively. Calculate the load shared by each
transformer :

Q.5 a) Draw and explain Scott connection of transformer in detail.

.5 b) Explain about copper saving in auto transformer.

Q.6 a) Explain the different speed control methods of three phase induction motor in
detail. Describe pole changing Method in detail.

().6 b) Describe Sumpner’s test on single phase transformers
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Note:

1. Q. No. 1 is compulsory

2. Attempt any 3 from rest

3. Make suitable assumptions wherever required
4. Draw neat and clear diagrams

5. Write in legible handwriting

6. Figure to the right indicate full marks

Q.1 Answer any 4 questions .
a. Convert the decimal number 2024 in to equivalent binarv and octal number
b. Explain excess 3 codes and grey code with examples.

c. Explain 3 bits min and max terms with the help of data (able.

‘ d. Explain 3 bits digital register circuit in brief
¢. Explain the classification of logic family.
. Explain random and sequential memory
Q.2 a. Expiain why NAND and NOR gates are called universal gates? 10
b. Explain in detail RCTL logic family with example with its advantages and
disadvantages 10
Q.3 a. Write short note on the specifications of digital IC. . 10
b. Implement the logic given by the following SOP expression using NAND gate
f(A,B,C,D)=ym(0, 1,2,5,7,9,10,11,13,15)
10
~ Q.4 a. Design a logic circuit for two inputs half and full adder. 10
b. What is a multiplexer? Design a 16x1 multiplexer circuit using 4x1 multiplexers. 10
Q.5 a. Explain the working of any shift register with the h-elp of suitable diagram. 10
b. Explain mode 10 counter with the help of suitable diagrams. 10
20

Q.6 Write short note on any two
a. R-2R Digital to analog converter
b. Successive approximation method of ADC

¢. Memory Mapping and address decoding
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N.B: (1) Question No. 1 is compulsory. . : m;" 3 ;‘-"

(2) Attempt any three from the remammg guestlons
(3) Figures to the right 1nd1cate full marks .

(4) Each question is of 20 Marks .~

EaY > Sy o
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Q.1  Attempt any 4 questlons o -~ Marks

A Define the congept of Veh1cle to gnd and Grld to vehlclp in Electmc S
vehicle technelo gy. .- o

B What is hydndness‘? List the class1ﬁcat10n of HEV. based on 5
Hydridness. Y

C Sketch the EV conﬁguratxon and deschbe the Varlous sl}lgSyStem Qf 5 :
the EV conﬁgdratlon &

D Listand classify the various types”of DC and AC machme usedﬂn Rt
EV applications. = Jras

E Discuss why Flywheel is called as Mecbamcal battery Mentlon its >~ S
advantages and dlsadvantages X -"

Q.2 ‘ ‘ o AT ek Marks

A Compare and leferentlate between the battexy electrle vehlcle,,\-i' 10

(BEV), Hybrid Electnc Vehicle (HE)V) and plug in hybmd Electnc? '
Vehicle (PHEV); with neat, labelled block diagrams. =

B Describe in detail all modes of - operatlon for- ser1es-parallel hybrxd 10
vehicle. .

Q3 ; el N \\ Marks

A Explain the term rolling’ reswtance« and aerod,ynamlc drag in vehicles 10
and derive. the expresslon for tHé' total Qower requxred by the drive
train. =

B Elaborate on the: archltecture of parallel hybrld electrlc drive train. 10

List down the advantages, dlsadyantages and_yapphcatlons

Q.4 D : Marks

A Elaborate on any one of the optimizatfdn-based energy management 10
system of EV. '

B Explain the two-quadrant operation of chopper dc motor drive with 10

suitable waveforms for electric vehicle.
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Q.5 . Marks
A Interpret on the concept of hybridization of Energy stotages, with-an 10

example.
B Draw and explain the typlcal CAN system of a hybnd electric 10
vehicle. - S e
Q.6 Y : : Marks
A Classify the different- EV battery charging methods Explain in brief, 10
B State and define the key battery parameters (i) Battery capacity (ii) C 10

rate (iii) SoC (1v) DoD (v) Spec1ﬁc Energy (v1) Energy Dens1ty
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