
Total No. of Questions—8] [Total No. of Printed Pages—4

Seat

No.
[5558]-101

F.E. EXAMINATION, 2019

ENGINEERING MATHS—I

(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Figures to the right indicate full marks.

(iii) Use of logarithmic tables, slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(iv) Assume suitable data, if necessary.

(v) Attempt Q. No. 1 or 2, Q. No. 3 or 4, Q. No. 5 or 6,

Q. No. 7 or 8.

1. (a) Reduce the following matrix to its normal form and hence

find its rank : [4]

� �
� �
� ��
� �
� ��� �

1 2 1 0

A = 2 4 3 0 .

1 0 2 8

(b) Find eigen values and eigen vector corresponding to highest

eigen value of the following matrix : [4]

� � �� �
� �
� �
� �
� �
� �

2 8 12

A = 1 4 4 .

0 0 1

(c) Solve the equation � �3 1 0x  by applying Demoivre’s

theorem. [4]

P.T.O.
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Or

2. (a) Investigate for what values of k the system of equations

	 	 � 	 	 � 	 	 � 21, 2 4 , 4 10x y z x y z k x y z k  have infinite

number of solutions. [4]

(b) Find locus of z such that : [4]

|z + 1| = |z – i|.

(c) If sin(x + iy) = u + iv prove that u2 cosec2 x – v2

sec2 x = 1 and u2 sec h2y + v2 cosec h2y = 1. [4]

3. (a) Solve any one : [4]

(i) Test for convergence the series 




�

�
	 	�

1

2 1
.

( 1) ( 2)n

n

n n n

(ii) Test the convergence of the series :

� 	 � 	
1 1 1

1 ........
2 3 4

(b) Expand log 	 	 	2 3(1 )x x x  upto the term in x8. [4]

(c) Find the nth derivative of �
� � �

.
( 1) ( 2) ( 3)

x
y

x x x
[4]

Or

4. (a) Solve any one : [4]

(i) Evaluate :

�

� �
	 �0

1
lim .

log(1 )

x

x

e x

x x

(ii) Evaluate :

�

tan

0
lim (sin ) .x

x
x
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(b) Expand 	 	 �3 27 6x x x  in powers of x – 3. [4]

(c) If : [4]

�
�

1tan ,xy e

prove that :

	 		 	 	 � 	 	 �2
2 1(1 ) [2( 1) 1] ( 1) 0.n n nx y n x y n n y

5. Solve any two :

(a) If � 	 	 � 3/2tan( ) ( ) ,z y ax y ax  find the value of 
 

�
 

2 2
2

2 2
.

z z
a

x y

[6]

(b) If � 	2x au bv  and � �2 ,y au bv  then prove that : [6]

� �   � � � � � ��� � � � � �� �� � � � � �� �   
. . .

y v ux

u x v y

x u y v

(c) If �� 	1 2 2 1/5sin ( ) ,u x y  then prove that : [7]

� �	 	 � �� �� �
2 2 22 2 3

2 tan tan .
5 5 5

xx xy yyx u xy u y u u u

Or

6. Solve any two :

(a) If 
�

� 	 	
	2 2 2

1 1 log log
( , ) ,

x y
f x y

xyx x y
 then prove that : [7]

 
	 	 �

 
2 0.

f f
x y f

x y

(b) If u = f (r) where � 	2 2 ,r x y  then prove that : [6]

	 � �� 	 �
1

( ) ( ).xx yyu u f r f r
r
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(c) If � ( , )z f x y  where � cosux e v  and � sinuy e v , then prove

that : [6]

  
	 �

  
2 .uz z z

y x e
u v y

7. (a) If : [4]

	
� �

�
,

u v
x uv y

u v

find :



( , )

.
( , )

u v

x y

(b) If 2 2 2 3 3 3, ,u x y z v x y z w x y z� 	 	 � 	 	 � 	 	  find 



.
x

u
[4]

(c) Divide the number 120 into three parts so that the sum of

their products taken two at a time shall be maximum. [5]

Or

8. (a) Examine for functional dependence and independence

2 2 2, = , .u x y z v x y z w xy yz xz� 	 	 	 	 � 	 	 [4]

(b) Find the percentage error in the area of an ellipse with an

error of 1% is made in measuring its major and minor

axis. [4]

(c) Find the extreme values of � 	 � �3 3( , ) 3 , 0.f x y x y axy a  [5]



P.T.O.

Total No. of Questions—8] [Total No. of Printed Pages—3

Seat

No. [5558]-102

F.E. EXAMINATION, 2019

ENGINEERING CHEMISTRY

(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :— (i) Neat diagrams must be drawn wherever necessary.

(ii) Figures to the right indicate full marks.

(iii) Use of logarithmic tables slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(iv) Assume suitable data, if necessary.

1. (a) Define scale and sludge. Give the causes, disadvantages of scales

in boiler. [6]

(b) Explain titration curve of conductometric titration between strong

acid and weak base. [3]

(c) Define the following terms : [3]

(i) Auxochrome

(ii) Red shift

(iii) Blue shift.

Or

2. (a) Discuss the titration curve for pH metric titration between

mixture of strong acid-weak acid and strong base. Give reactions

involved. [6]

(b) Give any three principles of green chemistry. [3]
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(c) A zeolite softner was completely exhausted and was regenerated

by passing 100 litre of NaCl containing 150 gm/lit of NaCl.

How many liters of a sample of water containing hardness

600 ppm can be softened by this softner ? [3]

3. (a) What is glass transition temperature of a polymer ? [6]

Discuss any five factors affecting T9 value of polymer.

(b) Define : [3]

(i) Cetane number

(ii) Power alcohol

(iii) N.C.V.

(c) 0.15 gm coal sample on burning in combustion chamber in

presence of pure oxygen was found to increase weight of

CaCl2 U-tube by 0.08 gm and KOH U-tube by 0.49 gm.

Calculate carbon and hydrogen present in coal sample on percent

basis. [3]

Or

4. (a) Draw neat labelled diagram and give construction, working of

Bomb calorimeter to determine G.C.V. of fuel using corrected

formula. [6]

(b) Discuss bulk polymerization technique with diagram. Give its

limitations. [3]

(c) Give preparation reaction, properties and applications of

SBR. [3]
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5. (a) Explain production of hydrogen by steam reforming of methane

and coke with reaction conditions and removal of CO2. [6]

(b) Give structure and properties of fulkrene. [4]

(c) Differentiate between diamond and graphite. [3]

Or

6. (a) What are carbon nano tubes (CNTs) ? Give their types and

any four applications. [6]

(b) Give any four methods of storage of hydrogen. [4]

(c) Explain isotopes of hydrogen with applications. [3]

7. (a) Explain hydrogen evolution and oxygen absorption mechanism

of wet corrosion. [6]

(b) State the principle of electroplating. Explain the method with

diagram and reactions involved. [4]

(c) Define corrosion of metals. How the method of metal cladding

is useful in protection of metal against corrosion.

Or

8. (a) Explain any six factors affecting corrosion. [6]

(b) Write Pilling Bedworth Ratio. Give its significance. What would

be the type of oxide film in case of corrosion of (i) Mo and

(ii) Al. State with reactions. [4]

(c) Describe any one method of cathodic protection of metal. [3]
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Seat

No. [5558]-103

F.E. (II Sem.) EXAMINATION, 2019

ENGINEERING PHYSICS

(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

1. (a) Explain the formation of Newton’s rings. Prove that for Newton’s

rings in reflected light, the diameters of dark rings are proportional

to the square root of natural numbers. [6]

(b) What is reverberation time ? Explain any two measures to

control reverberation time in an auditorium. [3]

(c) In a plane transmission grating, the angle of diffraction for

the second order principal maximum for the wavelength

5 × 10–5 cm is 30º. Calculate the number of lines/cm of the

grating surface. [3]

Or

2. (a) What is piezoelectric effect ? Draw neat and labelled diagram

for piezoelectric oscillator and hence explain its construction

and working. [6]

(b) Explain with suitable diagram how interference is used to design

antireflection coating. [3]

P.T.O.
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(c) The average reverberation time of a hall is 1.5 sec and the

area of interior surface is 3340 m2. If the volume of the hall

is 13000 m3. Find absorption coefficient. [3]

3. (a) What is double refraction ? Explain Huygen’s theory of double

refraction. [6]

(b) Calculate the number of acceptor to be added to a germanium

sample to obtain the resistivity of 10 �-cm. [3]

(Given : µ = 1700 cm2/volt-sec

 e = 1.6 × 10–19C

(c) What is holography ? Explain the process of Hologram

recording. [3]

Or

4. (a) Define Fermi level in conductors and semiconductors. Show

that the Fermi level lies at the centre of energy gap in an

instrinsic semiconductor. [6]

(b) A 20 cm long tube containing 48 c.c. of sugar solution rotates

the plane of polarization by 11º. If the specific rotation of

sugar is 66º, calculate the mass of sugar in the solution. [3]

(c) List any three applications of solar cell. Explain any one of

them in brief. [3]

5. (a) State and explain Heisenberg’s uncertainty principle. Illustrate

the principle of electron diffraction at a single silt. [6]
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(b) What is De-Broglie hypothesis ? Derive an expression for de-

Broglie wavelength for an electron when it is accelerated by

potential difference V. [4]

(c) Lowest energy of an electron trapped in a potential well is

38 eV. Calculate the width of the well. [3]

(h : 6.63 × 10–34 Js

m : 9.1 × 10–31 kg)

Or

6. (a) Deduce Schrodinger’s time independent wave equation. [6]

(b) An electron initially at rest is accelerated through a potential

difference of 3000 V. Calculate for the electron wave the following

parameters : [3]

(i) The de-Broglie wavelength and

(ii) The momentum.

(h : 6.63 × 10–34 Js)

(c) Write down the conditions which are to be satisfied by well

behaved wave function. [4]

7. (a) Explain optical and electrical properties of nanoparticles. [6]

(b) Explain how colloids are synthesized by the chemical

route. [4]

(c) State any six applications of superconductivity. [3]
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Or

8. (a) Explain the following terms of superconductivity with the help

of necessary figure. Give formula and graph whenever necessary :

(i) Meissner effect

(ii) Critical magnetic field. [6]

(b) Give any four points to distinguish between Type I and Type II

superconductors. [4]

(c) State applications of nano-particle. Explain any one application. [3]
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Seat

No. [5558]-104

F.E. EXAMINATION, 2019

BASIC ELECTRONICS ENGINEERING

(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :— (i) Figures to the right indicate full marks.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Use of electronic pocket calculator is allowed.

(iv) Assume suitable data, if necessary.

(v) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6 and

Q. 7 or Q. 8.

1. (a) Compare Half-wave and Full-wave rectifier on the basis of below

parameters : [6]

(1) Idc

(2) Irms

(3) Efficiency

(4) Ripple factor

(5) P/V

(6) Output waveform.

(b) Draw output characteristics of BJT in CE configuration. Indicate

and explain three regions of operations. [6]

P.T.O.
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Or

2. (a) Explain with neat diagram the positive clamber circuit with

waveforms. [6]

(b) Draw and explain BJT as a switch along with its region of

operation. [6]

3. (a) Draw the diagram of IC555 as an Astable multivibrator,

along with its waveform and write the TON and TOFF

equations. [6]

(b) Implement full-adder using logic gates along with its truth-

table and write the equation for SUM and CARRY. [6]

Or

4. (a) Draw and explain Integrator circuit using op-amp with its output

equation. [6]

(b) Mention types of shift registers and explain social input serial

output (SISO) shift register. [6]

5. (a) Draw the symbol and explain operation of TRIAC along with

its V-I characteristics. [6]

(b) Draw and explain Linear Variable Differential Transducer (LVDT)

along with its transfer characteristics. [7]

Or

6. (a) Define and explain selection criteria for transducers. [6]

(b) Draw and explain the block diagram of Digital Thermometer. [7]
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7. (a) A carrier of 20 V peak and frequency 1 MHZ is amplitude

modulated (AM) by a six wave of 10 V peak and frequency

1 kHZ. Determine the modulation index for the modulated wave

and draw the frequency spectrum for AM wave. [7]

(b) Compare Twisted pair, co-axial and optical fibre cable. [6]

Or

8. (a) Define frequency modulation (FM) and explain : [7]

(i) Frequency deviation

(ii) Modulation index

(iii) Frequency spectrum.

(b) Define cellular concept and draw and explain GSM

architecture. [6]
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Seat

No. [5558]-105

F.E. EXAMINATION, 2019

BASIC ELECTRICAL ENGINEERING

(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :— (i) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6 and

Q. 7 or Q. 8.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of Non-programmable scientific calculator is allowed.

(v) Assume suitable data, if necessary.

P.T.O.
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Fig. 7 (b)



[5558]-105 3 P.T.O.

Fig. 8 (a)

Fig. 8 (b)



Total No. of Questions—8] [Total No. of Printed Pages—2

Seat

No. [5558]-106

F.E. (All Branches) EXAMINATION, 2019

BASIC CIVIL AND ENVIRONMENTAL ENGINEERING

(2015 PATTERN)

Time : Two Hours Maximum Marks : 50

N.B. :— (i) Answer Q. 1 or Q. 2, Q. 3 or Q. 4, Q. 5 or Q. 6 and
Q. 7 or Q. 8.

(ii) Neat sketches must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Assume suitable data, if necessary.

(v) Use of electronic pocket calculator is allowed in the examination.

(vi) Use of cell phone is prohibited in the examination hall.

P.T.O.



[5558]-106 2



Total No. of Questions—8] [Total No. of Printed Pages—4

Seat

No. [5558]-107

F.E. EXAMINATION, 2019

ENGINEERING GRAPHICS—I

(2015 PATTERN)

Time : 2 Hours Maximum Marks : 50

P.T.O.
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�� 14, 2Holes

�� 60

�� 40

keyway 10×5
15

30

75

30

30

20
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50

80

12
40

R15

A FV

� 12, 2holes

� 40
� 16
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OR



P.T.O.

Total No. of Questions—8] [Total No. of Printed Pages—4

Seat

No. [5558]-108

F.E. EXAMINATION, 2019

ENGINEERING MATHEMATICS—II

(2015 PATTERN)

Time : Three Hours Maximum Marks : 60

N.B. :— (i) Attempt Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,

Q. No. 5 or Q. No. 6, Q. No. 7 or Q. No. 8.

(ii) Neat diagrams must be drawn wherever necessary.

(iii) Figures to the right indicate full marks.

(iv) Use of electronic pocket calculator is allowed.

(v) Assume suitable data, if necessary.

1. (a) Solve the following differential equations :

(i) yex/y dx = (xex/y + y2) dy [4]

(ii) (1 + xy2) dx + (1 + x2y) dy = 0. [4]

(b) A particle of mass m is projected vertically upward with velocity

V0. Assuming that the air resistance is k times the velocity,

show that particle will reach maximum height in time 
m

k
 log

01
kv

mg

� �
�� �

� �
· [4]
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Or

2. (a) Solve : 
23 –– .xdy

xy y e
dx

� [4]

(b) (i) A body originally at 80°C cools to 60°C in 20 minutes,

the temperature of air being 40°C, what will be the

temperature of the body after 40 minutes. [4]

(ii) A circuit consists of resistance R ohms and condenser

of 	
 farads connected to a constant e.m.f. 	
 volts. If q/

c is the voltage of condenser at time t after closing

the circuit, show that : [4]

    q/c = 	(1 – e–t/RC).

3. (a) Find half-range cosine series for f(x) = x2, 0 �
 x �
 �. [5]

(b) Evaluate : 
24

0 3 x

dx


� · [3]

(c) Trace the curve (any one) : [4]

(i) y2(a2 – x2) = a3x

(ii) r = a cos 2�.

Or

4. (a) Evaluate : 
2

7/2 –1/2

0

(2 – ) .

a

x a x dx� [4]

(b) Using DUIS, show that : [4]

– – 2

0

– 1 1
log , 0.

sec 2 2

x axe e a
dx a

x x

 � ��
� �� �

� ��
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(c) Find the perimeter of cardioide r = a(1 + cos �). [4]

5. (a) Find the centre and radius of the circle x2 + y2 + z2 – 2x

+ 4y + 2z – 6 = 0, x + 2y + 2z – 4 = 0. [5]

(b) Find the equation of right circular cone with vertex at

(0, 0, 2), direction ratios of the generator are 0, 3, – 2 and

the axis is z-axis. [4]

(c) Find the equation of right circular cylinder of radius ‘a’, whose

axis passes through the origin and makes equal angles with

the coordinates axes. [4]

Or

6. (a) Find the equation of the sphere through the circle x2 + y2

+ z2 = 4, z = 0 and cutting the sphere x2 + y2 + z2 +

10y – 4z – 8 = 0 orthogonally. [5]

(b) Find the equation of right circular cone whose vertex is

at (0, 0, 0), semi-vertical angle 
4

�
 and axis along the line

x = – 2y = z. [4]

(c) Find the equation of right circular cylinder of radius 2 whose

axis is the line : [4]

– 1 – 3

2 3 1

x y z
� � ·
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7. Attempt any two of the following :

(a) Evaluate : 
21 1

2 20 0 1

x dx dy

x y

�

� �
� � · [6]

(b) Evaluate : 
log 2

0 0 0
.

x x y x y ze dx dy dz
� � �� � � [7]

(c) Find the C.G. of one loop of r = a sin 2�. [6]

Or

8. Attempt any two of the following :

(a) Find the area bounded by the parabola y = x2 and the line

y = x. [6]

(b) Find the volume of the paraboloid x2 + y2 = 4z cut-off by

the plane z = 4. [7]

(c) Find the moment of inertia of the portion of the parabola

y2 = 4ax, bounded by the x-axis and the latus rectum, about

X-axis if density at each point varies as the cube of the

abscissa. [6]
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No. [5558]-109

FE EXAMINATION, 2019

ENGINEERING MECHANICS

(2015 PATTERN)

Time : 2 Hours Maximum Marks : 50

P.T.O.
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No. [5558]-110

F.E. EXAMINATION, 2019

BASIC MECHANICAL ENGINEERING

(2015 PATTERN)

Time : 2 Hours Maximum Marks : 50

P.T.O.
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