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1

.a)
b)

-of its-slant cd.gcs.;Dr_'e'i_w its projections when the axis is inclined tq\{l’-a=t_'-450. H3]-

Answer any five questions
All questions carry equal marks

~Draw a hypocycloid for a rolling circle of diameter 75 mm and a base circle . of.

250 mm diameter. Draw a tangent and a normal at any point on the curve; el

A cricket ball thrown reaches a“maximum height of 9 m and falls o' the ground at 4

distance of 25 m from the point of projection. Draw the path of the ball. What is the

angle of projection? [7+8]
OR

A plot of ground is in the shape of a rectangle of size 100 x 60m. Inscribe an elliptical

lawn in it.

‘The major and minor axes of an ¢llipse are 80mmand 50 mm ‘respectively. Construct
“.the curve. S i B g [7-!—8-] .

The top view and front view of a line AB are 70 mm and 80 mm respectively. The end
A is 18 mm above HP and 22 mm in front of VP. The end B is in the 3% quadrant, Draw
the projections, if the line is 100 mm long. Also find its inclinations with the principal
planes. _ Y , (131

‘A {;qu_.ihl'e lami naAJBCD of 40 mm slde rests on t_’_lilef-'.co“_f-'ner C su_c__li_tﬂat I,_-the diagq_nt'ﬂ AC

appears to be at 45" to the VP. The two sides BC and CD containin§ the corner C make
equal inclinations with the HP. The surface of the lamina makes 30° with the HP. Draw
its top and front views. [15]

A pentagonal pyramid of 25 mm side of base and 50 mm axis length rests on HP on one

“OR ‘ :

““Ornieof the body diagonals of a ciibé of 40mm edge is parallel to HP and inclined at 60"

to VP. Draw the projections of the cube. [15]

A pentagon prism of 25 mm base edges and 50 mm long, resting on its base with an
edge of base at 45° to the VP. The prism is cut by a section plane V.T. inclined at 30" to

_the HP and passes through a point. 25 mm from the. base along its axis. Develop its
lateral surface of the truncated prism. ¥l "

[15)
OR

4

A-eone-of-diameter- 601 and height 60 mm is cut by a section plane such that the
plane passes through the mid-point of the axis and tangential to the base circle. Draw
the development of the lateral surface of the bottom portion of the cone. [15]



9. Figure 1 shows two views of an object. Draw the isometric view of the object. All
dimensions are in mm. [15]

10. Draw the front view, top view and side view of the object whose isometric view is shown
in the Figure 2 below (All dimensions are in mm)., [15]

—— |
Figure: 2
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2.a) .

*..Derive the expression for; resonant frequency.

~/Obtain the equivalent resistance for the circuit in. fi gluli;é'-l and usé.lit} to find current
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: This question paper contains two parts A and B,

Part A is compulsory which carries 25 marks, Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

Hpt fooiy Sy o (25Marln)

Define dependent sources. [2]
The essential component of a toaster is an electrical element (a resistor) that converts
electrical energy to heat energy. How much current is drawn by a toaster with resistance
15Qat110 V? A
‘What is the condition for maximuni power transfer in-ac circuits

Define reverse break down voltage of a diode.
Derive an expression for the average output voltage of a full wave rectifier.

Draw the high frequency model of a transistor. [2]

In a BJT, the emitter current is 12 mA and the emitter current is 1.02 times the collector

current. Find the base current. _ [3]

“ Why FET is called uniipolar device?. . s -y g 2]

~What are the special features of FET? | [3]
PART-B

(50 Marks)

Differentiate b.etwleeIn. active and passive elements, -




3.a)  Define impedance, susceptance and admittance with examples,
b)  Using mesh analysis, find /, in the circuit shown in figure 2. [4+6]

H AL

8.0

16v (* (r—) 243 q <;> 10,
| [ fa ]

Figure: 2

4.8) - The Q factor of 2 RLC series circuit is 5 at a resonance frequency of | KHz. Assummg
the power dissipation of 250W, when the current drawn s I'A, find the circuit parameters.

« b)  Using superposition, find V, in the circuit shown in figure 3. [5+5]
42 y 10
S 0
seg 3V
] (Xov
_____________ _l_
Figure: 3
OR

5.0 A 5 uF condenser is connected in series with a cojl having inductance of 50mH.
Determineg the ﬂ'eq_u,e_ncy of resonance, the resistance of the coil ifa 50V source causing a
current of 10mA is connected. “What is the Q factor of'the coil? ™ /. ¢

b) . Use Norton’s theorem to find ¥, in the circuit shown in'figure 4.
12 %52 2k} 10 kL2
VWA —— MM ———

- '_:[4.3&6]

+

24 k02 3 GD ImA | m§ v,

“Figure: 4

6.a) Draw the V — I characteristics of a silicon diode, write an expression for diode current
and discuss how cut in voltage changes with lemperature.

b)  Draw the circuits of a full wave rectifier using 2-diodes and 4-djodes. Discuss the

relative merits and demerits, [5+5]

7.8) _Define diffusioncapacitance in aP-N-junction diodé and discuss ifs dependence on diode
bi-a-sihg. A A b il :

b)Perive expressions for ripple factor and efficiency of rectification for a full wave

rectifier, [5+5]




Derive expressions for voltage gain, input-resistance and current gain for an emitter

follower.
In the Silicon Transistor circuit shown in figure 5, find the maximum base resistance Rp
to drive the Transistor into saturation. [5+5]

RE

Figure: §
OR

9.a) ~Discuss the need for biasing a transistor. Briefly explain about self biasing.

b).

10.a)

~structure of a JFET

Explain how,~h-parameters can ‘be . determined \from the stati¢_input andoutput

characteristics. [5+5]

Discuss the characteristic differences between a BJT and a FET. Draw a diagram
depicting the structure of a N-channel FET and identify the various terminals and the
biasing voltages.

.. Explain how the pinch off voltage-can be modified without..changing the physical

. [5+5]
. 5 OR - "
Explain the operation of a FET with a neat diagram and V-I characteristics.

An N-channel JFET has a pinch voltage of -4.5V and Ipss = 9mA at what value of Vas
will Ins equal to 3mA? What is its g, at this Ips. [5+5]
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..’ Note: This question paper.contains two parts'A.and B, . .. Y
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART- A
ey o e~ L <7 Za (25 Marks)
~La) IfAand B are square symmetric-matricés of same ‘order then prove that AB + BA is
symmetric. - " [2]
2 0 1
b)  Ifone of Eigen vectors of |2 5 0] is | 2|, then find the corresponding Eigen value.
0 0 3 0

¢)  Find 5:_;i1§_value of i E:R:“(.)_ll’s theoréip f‘or f(x)=sinx in (0,7).

d)  Find the stationary points of the following functions +*+3x? —3¢2 -3 V2 +4.

e) Evaluate I 27 g [2]

0

i
D Bvalate [[ydudy. -~ o~ 3]
g)  Solve the differential equation (D*~4p+13)y=0 v [2]

I 2
h)  Evaluate Dz—l(x +x). [3]
i) Find Zfze'] [2]
J)  Find f(t), if L[ f (t)]:::;;j(.—..fi-ﬁz-. Hence find L_l[ ( i)g'] using any theorem of Laplacg’.."
transforms. : ' [3]
PART-B
(50 Marks)

2.2)  Test for the consistency-and hence solve the system,
x+y+Z:6‘x—'y+22=S,3x+y+z=8,2){-‘—'"2-y+3z=?

by—1f A7 A A e Eigen values of a non singular matrix A of order “n’ then prove

that the Eigen values of 4™ are &i,i,ii [5+5]

bAoA,
OR




3 Reduce the quadmtlc form 6x° +3y +3z —4xy ’?yz+4:tz by ortho;:,onal reductlon to'

the canonical form. [10]
4.2) ' Verify Lagranges mean value theorem for f(x)=log, xin [1,e].
b)  Find the maximum and minimum value.sﬂof xy+a73+a—3.. [5+5}
| S B o R A
3. If x+y=2¢° cosg, x—y=2je’ s1n¢ f' d o, and verify that JJ! ;1 [16]

(S ¢)

Evaluate J.x Na® —xdx

fise - 2:: S S
Cllangc !he order of i 1nlegratlon and. evaluate I _[ x.V dydx
OR

)
Prove that J.(l =x") g = ————2—~—

..... _ (=),
e o I AN e ey e e
“ b) Evaluate I J-(xz + y2) dxdy by changing into polar coordinates. [5+5]
0 0

Find the orthogonal Trajectory of the family of ay? = x° .

So}ve the dlfferennal equanon (D% +9)y cos3x+sn12x 5 N [5+5‘~
9.a) If a populatlon is 1ncreasmg exponentlally at the rate of 2% per year What will be the
percentage increase over a period of 10 years?

2
b)  Solve by the method of variation of Parameters %+ y=secx

[5+5]
10.a) Evalyate j %tdt
\_fo ; f
s+1
b) Find the inverse Laplace transform of log( ~ 1) [5+5]
OR

11, Solve the differential equation (D2 +D) y=1*+2¢, using Laplace transform given that
slo)=4, 20 _ [10]

‘ dt i
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: This question papér.contains two parts A and B. .. - B N A
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

PART- A |
la) IfAand B are square symmetric, matrices of same order then prove that' AB + BA is w
symmetric. [2]
220 I
b) Ifone of Eigen vectorsof |2 5 0| is|2 , then find the corresponding Eigen value.
0 0 3 0
¢)  Find the value of ¢“in Roll’s theor: em for f(x)= Si???.,,"'!.....(o’” ). ... % (2}~
d)  Find the stationary points of the following functions x* +3x% =3x% =3y +4, [3]
e) Evaluate .'.xze_x4dx [2]
0
247
f)  Evaluate j Iydxc‘{v-.__ ' [3].
g)  Solve the differential equation (D —4D¥13)y=0 o R [2]
1 2
h)  Evaluate 1 (x +x). [3]
i) Find Lze'] 2]
“e L)) Find (), if L[ (t)}?ﬂ( - N Hence find L { (s=1) ]‘“Tusmg any-theorem of Laplace’ "
transforms. o . : ’ [3]
PART-B
(50 Marks)

2.a)  Test for the consistency and hence solve the system.
' TRty tz=6, X"y +2z=35, 3x ty+z2=8,2X£2y+3z2=7

by A A A A e Eigen values of a non smgular matrix A of order ‘n’ then prove
) _ I 1 1 1
that the Eigen values of 4™ are —,—, — .. — [5+5]

Ad AT,
OR




4.a)

b)

" 6.a)

/ b)

7.a)

Redmc the quadratlc form 6x° +3y +3z —4xy— -2y

412 by orthogpndl reductlon to.
oy~

the canonical form.
Verify Lagranges mean value theorem for f (x)=1log, xin[L,e].
3 3
Find the maximum and m1n1mum values of xy +a— + ﬁ- [5+5]

X P

';'i(x,y)
(e, ¢)

[16]~

If x+y=2¢ cosg, x—y=2ie’ sing, find and verify that JJ' =1

Evaluate fx va' —xdx

Changc 1he order f i mtegranon and evaluate f .[ xy dydx ............
OR
I 2
(f )
Prove that J.(l ~x")rgy 2N M7

< g aldf —|

b)  Evaluate _[(1 +y ) dxdy by changmg into polar coordinates. [5+5]
0 0
8.a)  Find the orthogonal Trajectory of the family of ay?® = x°
- b) Solve thc d1fferent|al ¢quation (D> +9) = cos 3x+sin 2: ', [5+5} _
9.a) lf a popula‘uon is mcreasmg exponentially at the rate of 2% per year. What will be the
percentage increase over a period of 10 years?
2
b)  Solve by the method of variation of Parameters izl+ y=secx
dx [5+5]
_10a) Bvaluate J.S%tdr itk
0
+1
b) Find the inverse Laplace transform of log(j - J [5+5]
OR
11, Solve the differential equation (DZ +D-)""=t2 +2¢, using Laplace transform given that
av(0 : :
{0)=4, y(0) — : : [T0]
ar
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. Answer any five questions
All questions carry equal marks

l.a)  Explain the symbols-of Flow chart., F .
b) Differentiate between:compiler and interpreter. e [7+8]
2.a)  Write a program to calculate the sum of cubes of first n numbers.
b)  Explain the different types of data types used in C. [7+8]
3.a)  Explain about the towers of Hanoi problem with an example.
b)  Write a program to merge two _integer arrays. Also display the. merged array._in
_ireverse order.” [ Y e TN fer, Y e [7+8]
4.a)  Explain the command line arguments with an example. .
b)  Write a program to copy a characters of a string from m™ position in another string. [7+8].
5.a)  Explain about the enumerated datatypes used in C with an example.
b)  Write a program to calculate the area of one of the geometric ﬁgure-circllle,
~rectangle  or-a triangle. Write a fimction to-calculate the area. The function, must
- receive one parameter which is a structure that contains the type of figure and the
size of the components needed to calculate the area must be a part of a union. Note
that a circle requires just one component, rectangle requires two components and a
triangle requires the size of three components to calculate the area. [7+8]
6.a)  Write a program to read the contents from the file called adc.txt, counts the no.of
characters, no.of lines and no.of white spaces and output the same. '
b) Explain the following file operations along with syntax and exam ples:
ii) fclose()
iii) fscanf{( )
iv) fprintf( )
v) fgets() [7+8]
7.a)" _Sortthe following list of elements byusmg a Ql'i::i_éI('SOI;ts """""
~..35,.40, 45, 50,.60,'30, 25, 20, 15... .../ £ et B
b)—Explain-the-binary-search-withan exanple.
8.a)  Explain the operations of singly linked list with an example.
b)  Write a program to input two stacks and compare their contents, [7+8]




