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1-0-1-  
a) 

If the mean of a binomial distribution is 3 and the variance is 

y 	find the probability of obtaining atleast 4 success. 2' 

06 1 2 2.1.3 

QI 
b) 

The following data gives the heights in inches(X) and weights in 
lbs(Y) of a random sample of 9 students 

06 3 3 1.1.1 

X 61 68 68 	1 64 
1 

65 70 63 62 64 

Y 112 123 130 	1115 	110 
I 

125 100 113 116 

Estimate he weight of a student with height 59 inches. 

QI 

, c) 

1--.  

A crv X has PDF defined as f (x) = 

mean & P(1 	X :c.3) . 

, 
kx,0 .5_x_2 

2k,2 ... x ._. 4 	.Find k, 

, 6k-kx,4._x_6 

08 1 1 1.1.2 

I QI1  1 
I a) 

r-- 

In an examination it is laid down that a student passes if he 
secures 30% or more marks. He is placed in Ist,IInd or IIIrd 
division according as he secures 60% or more marks, between 
45% & 60% and between 30% & 45% respectively. He gets 
distinction in case he secures 80% or more marks. It is noticed 
from the result that 10% of the students failed in the examination 
where as 5% of them obtained distinction. Calculate the 
percentage of students placed in the second division. 

10 1 2 2.1.4 

QII 
b) 

1 
: 

A purse contains 2 silver and 4 copper coins. A second purse 
contains 4 silver and 3 copper coins. If a coin is pulled out at 
random from one of the two purses, what is the probability that it 
is a silver coin? 

10 2 2 2.3.1 
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2 	, 

a) 
QIII ily 

Solve using Taylor's series method x dx  = x — y; y(2) =2, Find 

yatx= 2.1 
1 2 1.1.1 QIII 

b) 

The sales-data of an article in six shops before and after a special 

promotional campaign are as under 

06 

Shops 	1A B C D E F 

Before 
Campaign 

53 28 31 48 50 42 

After 
Campaign 

58 29 30 55 56 45 

Can the campaign be judged to be a success at 5% LOS. 
1 2.1.4 QIII 

c) 

In an examination marks obtained by students in mathematics, 
physics and chemistry are normally distributed with means 51,53 
and 46 with standard deviations 15,12,16 respectively. Find the 
probability of securing total marks (i) 180 or more (ii) 90 or 

below 

08 1 

2.3.1 QIV 
a) 

The probability that a smoker aged 25 years will die before 
reaching the age of 30 years may be taken a 0.018. Out of a 
group of 400 smokers, now aged 25 years, what is the 
probability that 2 smokers will die within the next 5 years? 

06 1 3 

QIV 

b) 

An urn contains 4 white and 3 red balls. Three balls are drawn 

with replacemerit, from this urn. Find p,,a2  and a for the number 

of red balls drawn. 

06 2 2 1.1.3 

08 3 1 2.3.4 QIV 
c) 

Solve the following system by Gauss — Jacobi 	method 

10x-5y — 2z= 3;4x —10y+3z=-3;x+6y+10z=-3. 

2.3.1 QV 
a) 

Fit a binomial distribution for the following data and compare 
the theoretical frequencies with the actual ones: 

06 1 1 

X 0 	I 	1 2 3 4 5 

f 2 	, 	14 20 34 22 8 

QV 
b) 

A certain drug is claimed to be effective in curing cold. In an 
experiment on 500 persons with cold, half of them were given 
the drug and half of them were given sugar pills. The patients' 
reactions to the treatment are recorded in the following table. 

06 1 2 1.1.1 

2_ 
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Helped Harmed No effect 

Drug 150 30 70 

Sugar 
Pills 

130 40 80 

On the basis of this data, can it be concluded that the 
drug and sugar pills differ significantly in curing cold? 

QV 
	

Solve, by Gauss — Seidel method, the following system: 

c) 
	

28x+4y—z=32 

x+3y+10z= 24 

2x +17y + 4z =35 

Compute spear] rian's rank coorelation coefficient for the 

X 18 20 34 52 12 

Y 39 23 35 18 46 

A drug is given to 10 patients and increments in their blood 
pressure were recorded to be 3, 6, -2, 4, -3, 4, 0, 0, 2,6. 
Is it reasonable to believe that the drug has no effect on change 
of 	blood pressure? 
Using Runge-K utta method {IVth  order} find the numerical 

solution at x = 0.6 for -c-11  = jx + y, given y(0.4) = 0.41 using h 
dx 

= 0.2. 

Using Newton-laphson method find the root of x logio x =12.34 

with x0  =10 up! o 3 places of decimal. 

 

Using Euler's Method find the approximate value of y at x = 1 

taking h = 0.2 given that 

dx 
= x + y and y(0) = 1. Also compare it with exact value 

QVI 
I b) 

 

 

Solve by Gauss — Elimination Method: 
3x+4y+5z=18, 2x—y+8z=13,5x-2y+7z= 20. 

QVI 
Ic) 

08 3 2.3.4 

06 2 1 1.1.3 

06 1 3 2.1.3 

08 3 1 1.1.1 

06 3 3 2.1.4 

06 2 2 1.1.3 

08 3 3 2.1.3 
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I a) 
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BL CO 
Q. 
No. 

la 

lb 

Module 
No. 

01 

01 

Questions 

Classify system y(t) =t x(t) as static/dynamic, linear/non-linear, 
time-variant/invariant, causal/non-causal and stable/unstable. 

Consider a signal x(n) = (0.5).  u(n). Test if the signal is Energy or 

power signal. 

Points 

05 

05 

L_ 

A system has transfer function as H (j co) :----- Uw+4)(jaH-  6) ' 
- 

Determine its impulse response. Also evaluate the output of the 

s stetrijf in t_p_1.11p. pleI is72c(t)  = e -4t 
 40. 

Evaluate Fourier series of following signal and determine DC 
component and magnitude of 31-d  order harmonic present in the 

signal. 

2a 

2b 

,C1) 

lo -6 
	 19 
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10 03 

   

 

10 03 

   

   

   

Determine correlation of x[n j with x[n]. 

[n] --- 4,1 ,-2 ,1 ,5}. 
05 01 

Id Determine output of a system if input applied is 
x[n] = [1, 2, 3, 5 } and impulse response is 

h[n] (-2 ,0 , 4 , —1) 

05 02 
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3a 	Determine convolution of following signals using graphical 

method. 

xi  [n]= 0.5 n  u[n] and x2[111--- 0.8 n u[n] 

Consider a system described by a difference equation 

y[n] 0.2y[n-1] =5 x[n]. (Use time domain method) 

i) Determine Impulse response of the system 

ii) Determine output of the system when input 

x(n) = (0.5) n  u(n) with initial output of the system 

y(-1) =0. 

Realize given CT system in series and parallel form 
s - 7 

H (s) = 	  (s — 3)(s — 5) (s — 14)  
Obtain Direct form I and Direct form II realization of a system 

15z2-4 z+7 
with transfer function H(z) = 	

 
z3-8z2+12 z-5 

(2s+1) 
Find the inverse Laplace Transform of X(s) .---(s --+2)(s+3) if the 

10 

-4b 

3b 

4a 
10 

10 

10 

convergence regions are 

i) -3 <Re(s)< -2 ii) Re(s)> -2 	iii) Re(s)< -3 

10 

5b 	Consider a LTI system represented by 

d2y 	dy 
+ 3 Tit  - 4y(t) = x(t) 

ij 	Determine its impulse response. 

ii) Determine output when input x (t) = e 
4t u 

iii) Plot the frequency response of the system 

Use Laplace Transform only. 

10 

6b 

Determine Inverse ZT of X(z) = — using long division 
(z-5) 

method if ROC is i) izi< 5 	ii) Izi> 5 

State and prove initial and final value theorem of Z- Transform. 
z2-5 

Hence find initial and final value of x[n] if X(z) 	(2-1)( 2-2)2.  

10 

10 
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10 06 

7a A causal LTI system time described by a difference equation 
3 	 1 

An] = —An — 11 —An — 2] + x[n]. 
4 	 8 

Determine Impulse response, step response. Plot pole-zero plot 
and comment on stability. 

7b Given a realization of a causal DT system as shown below, Obtain 
the transfer function of system. Draw pole-zero plot and 
comment on the stability of the system. 

't 	 .7 

	

tJ 	n 
10 
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07 
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Notes: 	1. Question No 1 is compulsory.. 
2. Attempt any four questions out of remaining five. 
2. Draw neat diagrams. 
3. Assume suitable data if necessary. 
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Wire I, current 1 
into paw 

Wire 2. current I 
out of paper 

1. 

Q.No. 	
Questions 

Points ' CO BL 

Answer/Solve any four. 
a. Explain Blot Savart, Faraday's and Ampere Circuital Law 
b. 

Notes: 	1. Question No 1 is compulsory.. 
2. Attempt any four questions out of remaining five. 

Draw neat diagrams. 
Assume suitable data if necessary. 
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1. 

Q.No. 	
Questions 

Points ' CO BL 

Answer/Solve any four. 

Explain Blot Savart, Faraday's and Ampere Circuital Law 
Explain Principal of operation of Single Phase Transformer. 

circuits. circuits. 
d. Explain angular slot pitch and coil span. 
e. 

Notes: 	1. Question No 1 is compulsory.. 
2. Attempt any four questions out of remaining five. 

Draw neat diagrams. 
Assume suitable data if necessary. 
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) 

1. 

Q.No. 	
Questions 

Points ' CO BL 

Answer/Solve any four. 

Explain Blot Savart, Faraday's and Ampere Circuital Law 
Explain Principal of operation of Single Phase Transformer. 

circuits. 

Explain angular slot pitch and coil span. 
Write short notes on Hi h Fre uenc Transformer. 

re resentin it with clarit re resentin it with clarit 

I

. A non magnetic rotor containing a single turn is placed in uniform magnetic i 12 
field of magnitude Bo 

as shown in figure below. The coild sides are at radius I R and wire carries current I as indicated. Find the 0-directed torque as a function of rotor position 
a when I = 10A, Bo = 0.02 T and R = 0.05 m. i Assume rotor is of length 1=0.3 m. 

Uniform magnetic field, lid 

5+5+5+5 

2.b 

• 
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3a 	

Derive the conditions for maximum effeciency of the transformer.. 

3b 	
Draw the spacial distribution of MMF corresponding to Fig. No. 2 

	10 which is straighten representation of the cylindrical rotor of Fig. No. 1. 
Magnetic axis 
of yttatttittw 

tv 

05 

Fig. No. 1: Cross —Section of a Two-Pole DC Machines 

11 	12 

Fl 	No. 2: Develo ed sketch of the DC Machine of Fl. 
3c 	I Define all day efficiency of atransfrmer,. 

4a 	Discuss tap changing transformer. 
4h 	

A DC generator has 24 armature conductors. Average e.m.f. induced in one 
conductor is 2V and each conductor is designed to handle a current of 5A. 
Calculate the rating of this generator if the number of parallel paths in this 
machines are 

a) 2 
b) 4 and 
c) 6 

5a 	
Discuss open and short circuit test for a single phase transformer. Also derive the 
expressions resulting from these tests. 

12 

10 



BharatiyaVidyaBhavan's 

SARDAR PATEL COLLEGE OF ENGINEERING 
(Government Aided Autonomous Institute) 

Munshi Nagar, Andheri (W) Murnbai — 400058 

RE EXAMINATION AUG 2022 
5b 	1  A 20 KVA, 2500/250 V, 50Hz single-phase transformer gave the following test 

results. 

Open Circuit Test( on I.v. side) : 250 V, 1.4 A. 105 Watts 

Short Circuit Test( on h.v. side) : 104 V,8 A, 320 Watts 

Compute the parameters of the approximate equivalent circuit referred to high 
voltage and low voltage sides. 

-6T4,1uiscuss phasor group no 1 with various examples. 
10 

6b 	Discuss in details the excitation phenomenon in Transformer. 
10 

7a 	, Discuss self excited and separately excited DC Machines in details. 
10 

7b 	Discuss parallel operation of three 	transformer phase 	 in details. 10 

• 

10 
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