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17MAT31

USN
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Mathematics - IlI
Time: 3 hrs. 8 Max. Marks: 100
Note: Answer any FIVE full questions, choosirig' ONE full question frbm each module.
‘Module-1 Y
1 Find the Fourier series expansi,()jr'i' of fix) = x — x> in (-m, 7), hence deduce that

5

n 1 1 11 4
—:—.}'——2‘{"—)——7'}‘-“—‘_‘“. 9 (OSMarks)
12 1° 2° 3* 4° .

Find the half range cosing series for the function f{x) = ( x — [¥in0<x<l. (06 Marks)
Express y as a Fourier series upto first harmonics given :

X | 0 |60°]120°] 180° | 240° | 300°
y 17972 36 | 05| 09 | 638

(06 Marks)
OR
Obtain the Fourier series for the function :
1+ ax in o <x<0
0= & 2,
l-—— in0<x<—
3 2
i U
Hence deduce that — = — +—+—+——=. (08 Marks)
&8 I' 3 5
% in 0<x<7
If f(x)= ) A
n—X in %<x§n",
Show that the half range sine series as
41 . sin 3x - sin 5x
f(x):; s1nx—T—~§T———— .. (06 Marks)
Obtain the Fourier series upto first harmonics given :
x| O%1 |2 ]|3[4]|5]|6
y9-1 18124 (2826|209
(06 Marks)
Module-2
Find the complex Fouriertransform of the function :
1 fi < T si
fix)= or |x]<g and hence evaluate Jsm X dx. (08 Marks)
0 for |x|>a X
Find the Fourier cosine transform of e ™. (06 Marks)
Solve by using z — transforms uy+2 — 4u, = 0 given that up = 0 and u; =2, (06 Marks)
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OR
Find the Fourier sine and Cosine transforms of : i
¥ O=x=<2
fi{x)= - : (08 Marks)
0 elsewhere {
Find the Z — transform of : i) n’ ii) ne™". (06 Marks)
”4
Obtain the inverse Z — transform of —-zz—-i = (06 Marks)
(z +2D(z-4) :
Module 3

Obtain the lines of regression. and hence find the co-efficient of correlation for the data :

&134 2508 o I 31115
3/8610812161“6&103232

(08 Marks)
Fit a parabola y = ax’+ bx + ¢ in the least square sense for the data :
x |1 [<2N3 14| 5
y | 106=2 | 13 ]| 16| 19
(06 Marks)

Find the ;oot of the equation xe” ~ cosx = 0 by Regula — Falsi method correct to three

demmal places in (0, 1). (06 Marks)
OR
If 8x — 10y + 66 = 0 and 40x — 18y = 214 are the two regressmn lines, find the mean of X’s,
mean of y’s and the co-efficient of correlatlon Find oyifoy=3. W (08 Marks)
Fit an exponential curve of the form y = ae™ by the method of least squares for the data :
No. of petals 5 | 6|7 | 8] 10
No. ofﬂowers 133 (55|23 | 2| 2
(06 Marks)
Using Newton—Raphson method, ﬁnd the root thatlies near x = 4.5 of the equation tanx = x
correct to four decimal places b, (06 Marks)
- Module-4
From the following table find the number of students who have obtained marks :
i) less than 45 ii) between 40 and 45.
Marks" 30-40 | 40-50 | 50—-60 | 60—-70 | 70— 80
Now of students 31 42 51 35 31
(06 Marks)

Using Newton s divided difference formula construct an interpolating polynomial for the
following data :

X % 4| 5 7 10 11 13
f{x) |48 | 100 | 294 | 900 | 1210 | 2028

and hence find {(8). (08 Marks)
1 \ _
Evaluate nj 1dx taking seven ordinates by applying Simpson’s %" rule. (06 Marks)
+%
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OR
In a table given below, the values of y are consecutive terms of a series of which 23.6 is the
6" term. Find the first and tenth terms of the series by Newton’s formulas.

x | 3 4 5 K6 7 8 9
y |48 ]84 145"'236 36.2 | 52.8 739n

- (08 Marks)
Fit an interpolating polynomial of the form x = f(y) for data and henee find x(5) given :
x[2][10]17
y|[1][3]4
. (06 Marks)
1ed : 0.6 N
Use Simpson’s 3 rule to find 0[ e dx by taking 6 sub-intervals. (06 Marks)
Module-5
Verify Green’s theorem in the plane for ¢c(3x — 8y")dx + (4y — 6xy)dy where C is the
closed curve bounded by y = Jx and y EXe (08 Marks)

Evaluate J‘x"ydx +xy’dy by Stoke’s theorem where C is the square in the x — y plane with
¢ Y

vertices (1, 0)(—1 O)(O 1)(0, —1) S (06 Marks)

Prove that Catenary is the curve which when rotated about a line generates a surface of

minimum area. ' (06 Marks)
(0)2 W

If F= 2xy 1+yz _|+xzﬁand S is the rectangular para]leleplped bounded by x = 0, y = 0,

z=0, x=2; y—l z—3evaluateIJF n ds- (08 Marks)

Derive Euler’s equatlon in the standard form viz ?i—i[ﬂ} 0. (06 Marks)

dx | oy’
Find the external of the functional I;_j(;f'z—y” —2ysin x)dx under the end conditions

y(0) = y(r/2) = 0. n (06 Marks)

% %k ok ok %
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17EC32
Third Semester B.E. Degree Exammatlon, Dec 2019/Jan.2020
Electronic Instrumentation

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question from each module.
Modu]e-l
1 a. Explain the following terms brleﬂy
i) Accuracy
ii) Precision .
iii)  Resolution and signifi can’t errors. _ (07 Marks)
b. Explain the operation of the multirange ammeter with suitable circuit. (05 Marks)
c. Explain the operation of the RF Ammeter (Thermocouple) considering the different types
with suitable diagrams." (08 Marks)
OR.
2 a. With suitable diagrams, explain briefly the 0perat|on of the multirange voltmeter. (07 Marks)
b. Calculate the value of the multiplier resistance on the 50V range of a dc voltmeter, that uses
a 200pnA meter measurement with an internal resistance of 1000, (05 Marks)
€. With block diagram approach, explain the operation of the true RMS voltmeter. (08 Marks)
‘ ¥ Module-2 .
3 a. Explain the operation of the ramp type dlgltal voltmeter with voltage to time conversion
wavelorm and block diagram. (08 Marks)
b. Explain the operation ofthe 3 digit display. w:th suitable diagram. (05 Marks)
c.  With block diagram approach explain the operatlon of the digital phase meter. (07 Marks)
i OR
4 a. With block diagram, approach explain the operation of the digital PH meter. (06 Marks)
b. Explain the operation of the digital frequency meter with suitable block diagram. (07 Marks)
c¢.  With block diagram approach, explain the operation.of the successive approximation digital
VO Itme_ter _ (07 Marks)
__ Module=3
5 a. With block diagram of oscilloscope, explain the operation of CRO. And also mention the
functions of each block. (07 Marks)
b. Explain the operation of the sweep. or time base generator with suitable circuit and relevant
Sawtooth output waveform. ~ (07 Marks)
c. Explain the operation of the conventional standard signal generator with relevant block
diagram. £ (06 Marks)
; OR
6 a. With block diagram approach explain the operation of the AF sine and square wave
generator. (06 Marks)
b. Explain the operation of the function generator with relevant block diagram. (06 Marks)
¢. Briefly explain the operation of digital storage oscilloscope with relevant block diagram.
(08 Marks)
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Module-4
Explain the operation of the phase meter which detects tha phase for the positive half and
negative half using different circuits. (07 Marks)
Explain the operation of the field strength meter using dlode circuit. (06 Marks)

A capacitance comparison bridge is used to measurea capac:ty impedance at a frequency of
2kHz. The bridge constants at balance are C; = IOO].LF R; = 10KQ, R; = 50KQ,

R; = 100KQ. Find the equivalent series circui!;:af_ the unknown impedance. (07 Marks)
With Maxwell’s bridge circuit, explain: jﬁc balance condition. And derwe an expression for
the Ry and L. (07 Marks)

Find the equivalent parallel resistance and capacitance that causes a Wein bridge with the
following component values R; 3 KQ, Cy =5.2uF, R 1 25KQ, f=2.5KQ, Ry = 100KQ.

(07 Marks)
|
Fig.Q.8(b)
Explain the operation of the basic Megger circuit with neat diagram. < (06 Marks)
Module-5
Explain the different types of resistive transducers with fi gure Mention the advantages and
disadvantages. . ° (07 Marks)
Explain the operatlon of the Industrlal platlnum resistance thermometer with bridge circuit.
(07 Marks)
Explain the o‘peratlon of the" photo transistor with construction, symbol, output
characteristics and photo transister with relay circuit. ™ (06 Marks)
& OR
Explam the Thermistor with resistance Vss temperature graph, and various configurations of
thermistor. And also mention the advantages and limitations. (07 Marks)

Explain the operation of the linear variable differential transducer with construction, various

" core position of LYDT and variation ofoutput voltage with displacement. (07 Marks)

Explain the opcratlon of the piezoelectrical transducer with construction and equivalent
circuit. \ (06 Marks)

* ok Kk ok ok
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17EC33
Third Semester B.E. Degree Examination; Dec.2019/Jan.2020
Analog Electronics
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full quesﬂon from each module.

Module-1
Derive the expression for input Irnpedance output impedance, vo ltage gain and current gain
for common emitter voltage divider bias configuration using re model. (10 Marks)
For the emitter-follower c1rcu1tshown in Fig.Q.1(b). Determine:

i) Input impedance
ii)  Output resistance -
iii)  Voltage gain
iv)  Current gain,

Jd (10 Marks)

Derive the expresswn for voltage gain, current gain, mput resistance, output resistance CE

transistor amplifier using hybrid parameters v (10 Marks)
Describe the hybrid n-model. g, (04 Marks)
Determine Z,, Z,, Ay, A; for the cireuit shown in Fig.Q.2(c) using approximate hybrid model.
Given data hie = 1.1KQ, hg = 100 . hoe = 20pA/V (06 Marks)

Fig.Q.2(c)

Module-2
Indicate various operating regions of JFET. Also determine parameters from the
characteristics. (06 Marks)
Analyze self bias configuration of JFET and derive the expression for voltage gain, output
impedance and input impedance. (07 Marks)
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Compute gm, zZi, Z, and A, for the circuit shown in Fig.Q.3(c). Given Vgsq = -2.2V,
Ipg=2.03mA, Ipss = 10mA, V, = -4V and ry = 40KQ. (07 Marks)

)\

% OR
Explam the characteristics of enhancement type MOSFET. Also indicate various operating
regions. (06 Marks)
Derive the expressron voitage gain, input resistance and output resistance of the source
follower. @ & ¥ 4 (07 Marks)
Evaluate z;, z, and Av for the JFET circuit shoWn in Fig.Q.4(c). Given: Ipss = 12mA,
Vp=-3V, gn= ZmZJ rg = 40KQ (07 Marks)

Fig.Qud(e)

Module-3 .
Derive the expression for cut-off frequency, due to source eapacitor and coupling capacitor
ofa BIT amphfier (06 Marks)

If the applied.ae  power to a system is Spw at 100mV and the output power is 48W,
Determine: i) Power gain in dB ii)The voltage gain in dB if the output impedance is 40KQ

iii) The mput 1mpedance (06 Marks)

Derive an expression for Miller input and output capacitance. Also draw the equivalent

circuit. , (08 Marks)
OR

Derive the expression f| and fj; for the multistage amplifier. (06 Marks)

For the circuit shown in Fig.Q.6(b) determine fyi and fu,, given C,; = 3pF, Cy, = 5pF,
ng = 4pF,ngsf‘=6pF, Cy= lpF, .IDSS = 6mA, Vp = -6V rqy= o and Em ™= 2mO. (08 Marks)

20f3



10

&

17EC33

Determine overall lower 3dB and upper 3dB frequency for a four stage amplifier having an
individual value of f; = 40Hz and f; = 2.5MHz. Also calculat_c;”overall bandwidth. (06 Marks)

Module-4
Explain the concept of feed back using block diagram. (06 Marks)
Derive the expression for input resistance and output resistance of a voltage series feedback
amplif"er (08 Marks)
If the gain of an amplifier changes from a value of -1000 by 10%, calcuiate the gain change,
if the amplifier used in a feedback circuit having B = 2—(; (06 Marks)
'OR
Explain the operation of FET phasc shift oscillator. (08 Marks)
Describe the Wein bridge osoil}’ator for the oscillating frequency fo = 2.2kHz. Also draw the
circuit diagram. (06 Marks)

Determine the oscillating frequency of the Colpitts oscillator for the given specifications
C1 = 750pF, G = 2500pF and L = 40uH. Also calculate the feedback factor of the Colpitts

oscillator. " ‘ (06 Marks)
. Modulé:5

Derive an expression for conversion efficiency of transformer coupled class-A amplifier.

' (08 Marks)
Calculate the second harmonic distortion for an output waveform having measured values of
VcEmin = 2.4V VCEQ =10V al_‘ld Vetmax = 20V. (04 Marks)
Explain with the help of neat circuit diagram, voltage series regulator operation. (08 Marks)

OR i

Derive an expression for conversion efficiency.of class B push pull amplifier. (08 Marks)

A transformer coupled class-A amplifier drives.a 162 speaker through 4:1 transformer using
a power supply of V¢ = 36V, the circuit.delivers 2W to the load. Calculate : i) P(ac) across
transformer primary  ii) Vp(ac). (06 Marks)
Calculate the harmonic distortion-components for an output signal having fundamental
amplitude of 2.1V, second harmenic component amplitude of 0.3V, third harmonic
component of 0.1V and fourth: harmonic component 0f0.05V. Also calculate total harmonic
distortion. b g (06 Marks)

* % %k ok k
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

GBCSISCHENE

USN 17EC34
Third Semester B.E. Degree Examinafioﬁ,?'?June/July 2019
Digital Electronics
Time: 3 hrs. % _ Max. Marks: 100
Note: Answer any FIVE fuil questions, choosing
ONE full question from each module:
‘Module-1
1 Construct a truth table and wrlte a Boolean expression for the problem statement. An output

variable Y is to be true whgn the value of inputs exceeds 4. The weights for each input
variable is a = 4, b = 3, ¢ ?=-—l and d = 1. Designs the logic circuit for the obtained

expression. . (10 Marks)
Place the equation P f (a b,c) =ab +ac + bc .into proper canonical form and write the
minterms. (05 Marks)

What do you mean by canomcal SOP and canonlcal POS? Explain with example? (05 Marks)

OR

Simplify K= f(w, x, y, z) = Zm(0,.1, 5, 13, 15) + Zd(2 7, 10, 14) using K-map method.
Draw the logic diagram for obtained expression. (10 Marks)
S|mphfy =fla, b, c,d)=2m(0, 1, 2, 3,6, 7, 8,9,12, 15) using QM method, verify the
same using K-map. Draw the logic dlagram for“slmphﬁed expression. . (10 Marks)
Module-2.
What is an encoder? De51gn 4 to 2 priority encoder? (08 Marks)
Realize the function X = f(a, b, ¢, d) = Zm(0, 3, 7, 10, 13) usmg 74L.S138 ICs. (08 Marks)
Design 4 : 1 Mux and draw the logic'diagram using basic gates. (04 Marks)
- OR

Implement.f(a, b, ¢, d) = Zm(() 1,5,6,7, 10, 15)using 8 : 1 Mux with a, b, ¢ as select lines.

(08 Marks)
Design a binary full subtractor using NAND -gates only. (06 Marks)
Explain about carry look ahead adder. (06 Marks)

Module 3
Obtain the characteristic equations for D and T flip-flops. (08 Marks)
Explain the operation of SR—Flip-Flop with the help of logic diagram. Draw functional
table. & ' (08 Marks)
What is race around condition? Explain with diagram. (04 Marks)
' OR

Explain the working of master slave J-K flip flop with the help of logic diagram. Draw the
timing diagrams of the same. (10 Marks)
Explain D-flip-flop operation using positive edge triggered clock. (06 Marks)

Write two-two difference between :

i) Combinational and sequential logic

i) Latch and flip-flop. (04 Marks)
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Module-4 oy ks
a. What is register? Explain with diagram of 4-bit serial-i m parallel out shift register. (10 Marks)
b. Explain 3-bit asynchronous up and down binary pggn;ers (10 Marks)
OR
a. Design mod-5 ripple counter using T-flip- ﬁops s N (08 Marks)
b. Design 3-bit synchronous up counter. . (08 Marks)
c. Compare asynchronous and synchronous counters. (04 Marks)
Module-S %
a. Design a Mealy type sequence detector to detect a serial input sequence of 101. (10 Marks)
b. Design 2-bit synchronous up qgunter : (10 Marks)
OR
a. Analyze the following sequential circuit, by wntmg ‘input and output equations, state table

and state dtagram. (12 Marks)

Tl
é,
| B Da B¢ »
B S
o -
clack, ©
Fig.Q10(a)
b.  What are Mealy and Moore models? Explain briefly with diagram. (04 Marks)
¢. Draw a sate table and state diagia}nfwith an example: (04 Marks)

* sk ok ok K
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

GECSISCHENE:

TN 17EC36
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Engineering Electromagnetics
Time: 3 hrs. © Max. Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full question from each module.

Module-
Obtain an expression for electric ﬁeld intensity at any given point due to ‘n’ number of point
charges. g (04 Marks)

Four 10 nC positive charges are:located in the z = 0 plane at the corners of a square 8 cm on
a side. A fifth 10 nC positive charge is located at a point 8 cm distant from the other charges.
Calculate the magnitude of the total force on this fifth.charge for € = €. (08 Marks)
Find the total charge contained in a 2 cm lengthe of the electron beam for 2 cm <z <4 ¢m,
p=1cmand p, = -5 pe/m’. ~ (08 Marks)

OR
Define electric flux and electric flux ‘density, and also, obtain the relationship between
electric flux density and electric field intensity. (06 Marks)
Infinite uniform line charges of 5 nC/m lie along the (p051t1ve and negative) x and y axes in

free space, Find E at P(1, 2, 3)i Ny (10 Marks)
Given a 60 pC point charge located at the origin, find the total electrlc flux passmg through:

(i)  That portion of the sphere r = 26 cm bounded by 0<0 < 5 and-0< ¢ < E

(ii)  The closed surface defined by p = 26 cﬁi:-énd z=126cm. ¢ (04 Marks)
Module-2
State and obtain mathematlcal formulation of Gauss law. (07 Marks)

Given D =6psin($]ap+l Spcos(ijaq, C/m?. Evaluate both sides of divergence theorem

for the region bounded by p=2m, ¢ =0,¢ == rad, z=0and z=5m. (08 Marks)
Derive the point form of ¢urrent continuity equation. (05 Marks)
OR.

Given the non-uniform field E:yﬁm >(":::3,,+2£z V/m, determine the work expended in
carrying 2C from B(1, 0, 1) to A(0.8, 0.6, 1), along the shorter arc of the circle; x> +y* =1,

z= 1. (07 Marks)
Derive the expression for potential field resulting from point charge in free-space. (07 Marks)
Find the value of volume charge density at p(r = 1.5 m, 6 = 30°, ¢ = 50°), when

D=2¢ sinOcosda,+ rcos6 cos¢ ap—rsingay C/m’. (06 Marks)
Module-3

Using Gauss law derive Poisson and Laplace equations. (05 Marks)

State and prove uniqueness theorem. (10 Marks)

Calculate Aﬁz at P»>(4, 2, 0) resulting from I,AL: = 2na, pAm at Py(0, 0, 2). (05 Marks)
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OR
Show that V>V =0, for V = (5p* — 6p~*)sind¢.

Evaluate both sides of Stoke’s theorem for the field H 6xy ax—-3y’ay, A/m and the
rectangular path around the region, 2 < x £ 5, =1 €y.< 1, z = 0. Let positive direction of

(05 Marks)

ds be a,. B (08 Marks)

o “ . =
State and explain Ampere’s circuital law. Using the same, obtain the expression for H at
any given point due to the infinite length filamentary conductor, carrying current 1.

(07 Marks)
‘Module-4
Obtain an expression for Lorentz force equation. (05 Marks)
Obtain the relationship between magnetlc fields at the boundary of two different magnetic
media. (09 Marks)
Derive the expression for force between two infinitely long. Straight, parallel filamentary
conductors, separated by distance d, carrying equaland opposite currents, I. (06 Marks)
OR

Given a ferrite material which operates in a linear mode with B = 0.05 T, calculate values
for magnetic suscept:blllty, magnet:zatlon and magnetic field intensity. Given p, = 50.

(05 Marks)
Obtain expressions for magneto motive force (mmf) and reluctance in magnetic circuits by
making use of analogy between electric and magnetlc circuits. (08 Marks)

Two differential current elements, IAL1 3(19F“)ayAm at Pi(l, 0, 0) and
I ALz 3(107°)(—0.5a,+0.44,+0.32,) Am at PZ(Z 2, 2) are located in free space. Find

vector force exerted on I ALz by I,A i (07 Marks)

Module-S
Explain the madequacy of Ampere’s circuital law for time=varying ficlds. Obtain a suitable
correction for the same, which will.remain consistent for both time and non-time-varying
fields. / & (05 Marks)
Let p = 10 H/m, € =4 x 107.F/m, 6 = 0 and Pv.= 0 Find K (1nclud1ng units) so that the

following pair of ﬁelds satisfy Maxwell’s equations: E:(20y—Kt)ame,

H=(y+2x10°t)a, A/m. (05 Marks)
Starting from Maxwell’ s curl equation, obtain the equation of Poynting’s theorem and

v interpret the same \ 4 (10 Marks)

%

4k OR
Express Maxwell’s equations in phasor form as applicable to free-space. Using the same,
obtain vector Helmholtz equation in free space. (09 Marks)
Obtain an expression for skin depth when an electromagnetic wave enters a conducting
medium. Also, calculate“the skin depth when a 160 MHz plane wave propagates through

aluminum of conductivity 10° U/m, e, =p =1 (05 Marks)
Starting from equation of Faraday’s law, obtain the point form of Maxwell’s equation
S g = - = 5 5 =
concerning spatial derivative of E and time derivative of H. (06 Marks)
¥ %k ok k K
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17MATDIP31
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Additional Mathematics - |
Time: 3 hrs. : . Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question from each module.

Module—
1 a. Find the modulus and amplitude of /=,
3+i =
— ; (07 Marks)
241 4 .
2n _
b. Ifx=cos0 +isin0, thcn show that = 1 =itannb. ¢ (07 Marks)
x™" +
o Simplify (cos30 +i sm 39) (cos40 + isin 40)° (06 Marks)
(cos40 + isin40)’(cos 50 + isin 50)™
OR
2 a. Find the sine of the angle between A= 21 +2_]—' k and B=6i- 3]+2ln(. (07 Marks)
b. Find the value of &, so that the veefors a=2{-3j+k, b=i+2j-3k and ¢=i+ak
are coplanar. (07 Marks)
¢. Prove that EX(BXE)+bX(EX£)+CX(;Xb)=0. / (06 Marks)
Module-2
3 a. Find the n'" derivative ofe cos(bx +c¢). % (07 Marks)
b. If y=acos(logx) + bsin(log x) prove that x*y__, +(2n + l)xyn+l +(n*+1)y, =0.
. (07 Marks)
8 Lepees2 %
CANEuI= sin"{x 8.7 ] prove that xg—.u~+ y@ =tanu. # (06 Marks)
X+y ox oy )
= OR
4 a. Find the pedal equation of "= a" cos nf. (07 Marks)
b. Expand loge(1 + x) in ascending powers of x"as for as the term containing x*, (07 Marks)
c. Ifx=rcosh,y=r sind, find 9(%,y) (06 Marks)
o(r,0)
L Y
S a. Evaluate Ij(l +xy’)dx dy (07 Marks)
o] yl
b. Evaluate J-S‘“ *x cos® x dx (07 Marks)
0
2 A
c. Evaluate J‘ —dx (06 Marks)
o V4 —x"
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OR

24 B i

Evaluate ”(xy - e’)dydx »: (07 Marks)
13 L b

Evaluate J‘ xsin® x dx (07 Marks)
0 o
£ [ . “

Evaluate I I I(xz +y* +2z")dxdydz -~ A (06 Marks)
1 0 -1

l_‘é!z j)dule-
If particle moves on the curve: xR, y=t"'-4, z= 3t ~.5 where t is the time. Find the

velocity and acceleration att = [. (07 Marks)
Find the angle between the tangents to the curve r i+ 2t_]—t k at the pointt==1.

(07 Marks)
If F=(3x%y-2) ij; (xz3 A y')j-2x°2? k find grada(div F)at (2, -1, 0). (06 Marks)

03;

Find the dlrecnonal derivative of ¢ = 4xz :—3x2y22 at (2, -1, 2) along i 3_]+6k

(07 Marks)
Find the unit normal to the surface %’y + 2xz =4 at (2, —2;:3). (07 Marks)

Show that F = (2xy* + yz)l + (2x '+ Xz +2yz’ )J+ (2y z+ xy)k is irrotational. (06 Marks)

Noditlsta \
Solve o A sin(x +y) " "o . (07 Marks)
dx 1 , iy 9
dy ” % 4 R
Solve a +ycotx =cosx - . (07 Marks)
& o
Solve (x—y + T)dy — (x +y - l)dx = 0 (06 Marks)
Solve (1 + e"”}:lx + e’”y[l dey 0. y (07 Marks)
€ ‘S:_o_lve (x‘ cos’y— :}gksm&y) dx =dy. (07 Marks)
~Solve (3)(2314 + ZXyJHx + (2){3)/3 - xl)dy =0 (06 Marks)
| © ok ok ok %
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INSTRUCTIONS TO THE CANDiijATES

Answer all the thirty questi&ﬁs, each question carries ONE mark.

Use only Black ball peint pen for writing / darkerﬁng the circles.

For each question, after selecting your answer, darken the appropriate circle
corresponding to the same question number on the OMR sheet.

Darkening two circles for the same question makes the answer invalid.
Damaging/overwriting, using"”'kwhiteners on thex OMR sheets are strictly

prohibited.

The ‘Government’, it rﬁéant a body that,
a) Makes law > b) Implements la\ys made
¢) Interprets the laws .y Carrying all these functions

Which one of the following is a features common to both the Indian Federation and the
American Federation. o

A single citizenship b) A federal supremecourt to interprete the constitution
¢) Three lists in the constitution d) Dual judiciary

The preamble in the constitution of independent India is modified version of which of the
following :

a) Bill of Rights in USA _b) British MagnaCarta
_¢)” Objectives resolution moved by Jawaharlal Nehru  d) Ideals of communism

In the Indian constitution, the Right to Equality is granted by,
a) Article 16 =20 byArticle 15-19
c) Article 14 —18 & d) Article 13-17

Uniform civil code is one of the,

a) Fundamental rights b) Directive principle of state policies
Fundamental duties d) None of these

Al-
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6. Concept of fundamental duties copied from which country’s constitution,

a) USSR Jb) USA
¢) UK d) JAPAN
7. Who is said to be an integral part of the Union Legislature (Parliament)?
a) Speaker of LokSabha b) Chairman of Rajya Sabha
_e)yPresident d). Prime Minister

8.  With reference to Vice-President, consider the following statements:
i) The removal proceedings of Vice-President can be begin in lower house of parliament.
ii) There is no specific provision=in‘the Indian constitution regarding election of Vice-

President.
Which of the statements given.isfare correct?
a) (i) only b) (ii) only
ey Both (i) and (ii) ; d) Neither (i) nor (ii).

The Supreme court of India tenders advice to the President on a matter of law or fact.
n its own initiative 'b) Only if he seeks such advice

¢) Only if the matter relates to the extent of powers of the Union

d) Only if the issue relates to international treaty or agreement

i

10. Consider the following statements:
i) The oath of Governor is conducted by the Chief Minister-of the respective state.
ii) The constitution does not fix any tenure for the post of Governor of a state.
Which of statements given aboye is / are correct? :
a) (i) only ' _b) Both (i).and (i)
¢) (ii) only , ) d) Neither (i) or (ii)

11. When it comes to the passage of Money Bills; how is the situation in the Union Parliament

different from that in the State Legislature? - _

a) At the Union level, Money Bill can.be introduced only in the Lok-Sabha, but at the
state level, it can be introduced either house of state Legislature.

b) The time limit within which the upper house can return a money bill is 14 days, in case
of the Union and one month in.State Legislature, ..

) InParliament, there is no_provision for joint session in case of Money Bills, but there
can be joint session over money Bill in State Legislature.

d) None of the above

12.. Judge of the High-Court can be impeached on the ground of,
"a) Proved misbehaviour ~b) Corruption
_OxHigh crimes. . A Mmergency

13. Nomination papers shall be submitted with,
_ayThe Chief Election Commissioner ~ b) The Regional Election Commissioner

¢) The Returning Officer. d) None of these

14. 73 Amendment provides establishment of,
a) High courts .~ _b)-Rural local self Government
¢) Lokayukta d) Start ups

AT
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A college student desires to get elected to the Municipal council of his city. The validation
of his nomination would depend on the important condition, among others, that

&) He has attained the maturity b) Heisa member of a political party

¢) His name figures in the Voter’s list  d) He is the topper to the class

To declare emergency consent is must 5
a) Prime Minister - b) Cabinet headed by the Prlme Minister

¢) Speaker of Lok Sabha = . gy Chief Justice of the Supreme Court

[t is not the effect of State emeréi:hcy,

tate legislature can be dlSSQ lved by President assumes the state executive power
¢) Parliament may make law over state list ~ d) Effects on state Judiciary

Which of following statements is / are correct in respect of co-operative societies:

i) Part [X-B of the constitution deals.

ii) Right to form a co-operative society is a fundamental under the constitution.

iii) Co-operative societies also mentioned "qnde'r Directive Principles of state policy
Select the correct answer using the code given here.

a) (i) only " . “b) (ii) only

¢) (i) and (iii) only o (0, (i) and (iii)
What day do countries celebrate as Human Rights Day?:-z'
a) | January b) 10 December

Y2 March : d) 6 JUne

What does the International Bill of Human nghts provide?

a) A list of economic human rights.

b) The rights that all citizens hold

¢) A list of indivisible human rights covering civil and political rights.

—&An authoritative list of universal human rights covermg civil and political rights and

economic, social and cultural rights.

is the watch dog of human rights in India.

a) High court b) Parliament
) National Human Rights Commission ’ d) None of these
Engineering Ethics is a,
a) Developing ethics : b) Preventive ethics
¢) Natural ethics 47 Scientifically developed ethics
For engineering professnon ; is considered as its foundation.
a) Honesty b)-Hard work
¢) Sound common sence. = d) None of'these

A compound measure of the probability and magnitude of the adverse effect is known as,
a) Benefit Compensation
¢) Risk d) Both (a) and (b)
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‘Trimming’ is,

a) Retaining the entire data b) Consolidating the data
/e‘%‘:noothing of irregularities to make the data to appear accurate and prec ise

d) All the above

A fault tree is used to,

a) Access the risk involved - /bﬁnprove safety
¢) Take free consent . d) Claim compensation
The formula of a soft drink is an.example of,
a) Copyright ,b)"ﬁ‘ade secret
c¢) Patent ~ d) Trade mark
An author retains c0py'ri§ht“of his book for,

_a) 25 years - b) 50 years
¢) Life time + 60 years d) 1100 years
This is not udishoneVsty in engineering,
a) Forging Mlending
¢) Cooking: _d) Trimming
This is not implement to responsibility,
a) Fear P Self respect
¢) Self deception " d) Ignorance.
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