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 17"7MAT31
Third Semester B.E. Degree Examination, July/August 2021
Engineering Mathematics - IlI

Time: 3 hrs. & Max. Marks: 100
Note: Answer any FIVE full questions. |
1 a. Obtain the Fourier series for the mﬁétion
f,(x)z{—n, —n<x<0 . |
X, O<x<m ) 8
1 1.1
Hence deduce ?=1—2+§-2—+5—2+ ......... | - (08 Marks)
b. Find the Fourier series for the function fix)=2x=x>in0<x<3. (06 Marks)
c. Obtain the constant term and the first sine and cosine terms of the Fourier for y using the
following table
3 0 | 1.2 [ 3145
y: 4 | 8 |15 | 7 | 6 | 2
; (06 Marks)
2 a. Obtain the Fourier series for the function f(x) = |cos x| ;= 1t< X <Tm. (08 Marks)
b. Find the Half range cosine series for fix)=x(l-x),0<x<(. (06 Marks)
¢. Express y as a Fourier seri¢s upto first harmonic given :
X1 0 % 2% n 4% 5% 27
y: | 1798 ] 1.30] 1.05. 1.30 | -0.88 | -0.25 | 1.98
. (06 Marks)
— 2 “
3 a Iffx)= l-x, |x|<0
0, |x|=1
Find the Fourier transform of f(x) and hence find the value of J [M) dx
oy : X
‘ (08 Marks)
b. Find the Fourier sin¢ transform of f(x) =e™ and hence evaluate I xlsm_nzlx dx (m>0)
8 . l+x
(06 Marks)
c¢. Find erl ———}—Zi . (06 Marks)
Gz-1)(5z+2)
4 a. Find the Fourier transform of
1-|x|, [x{=1 ? sin’
fix) = X, [x4 and hence evaluate J sz $ dt. (08 Marks)
0, Ix]>1 5 t
b. Find the Z — transform of 2n + sin (%) =i (06 Marks)
¢. Solve by using Z — transforms Y,.+2—4 Y,=0 giventhat Yo=0,Y,;=2. (06 Marks)
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Obtain the lines of regression and hence find the coefficient of correlation for the data :
x:]1][3[4[2]5[8]9Jg0]|13]15
y:18[6/10]8 |12 164165 10 | 32 | 32

(08 Marks)
Fit a Second degree parabola in the least Square sense for the following data:
x: |1 | 203 [ 4] S
y: |10 [12]13]16]19
L (06 Marks)
Use the Regula-Falsi method to obtainthe real root of the equation cos x = 3x — 1 correct to
3 decimal places in (0, 1). (06 Marks)

Given the equation of the regression lines x =19.13 — 0.“8.7y' , y=11.64 —0.5x. Compute

the mean of x’s , mean of y’s and the coefficient of correlation. (08 Marks)
Fit a curve of the form,y = a e™ for the data:
x:| 0 |2 [%4
y:|8.12 104 31.82
N, . (06 Marks)
Using Newton-Raphson method to find a teal root of x logj, = 1.2 upto 5 decimal places
near X = 2.5. * (06 Marks)
Given.Sin 45° = 0.7071, Sin 50°= 017660, Sin 55° = 0.8192, Sin 60° = 0.8660, find Sin 57°
using an Backward Interpolation formula. .y (08 Marks)
Applying Lagrange’s Interpolation formula inversely find x when y = 6 given the data
x:| 20| 30.f 40 \
y:| 2 14479
12 (06 Marks)
e ¥ 8
Using Simpson’s = rule with Seven ordinates to evaluate |- (06 Marks)
} : 2 g'17'"10810 X

Fit an Interpdlating polynomial.for the data ujo = 355%u0 = -5, ug =-21, u; =-14, w = -125
by using Newton’s Divided difference formula and hence find us. (08 Marks)
Use Lagrange’s Interpolation formula to fit a polynomial for the data :

o) [(x:] 0 J1[3]4
y:|-12]0]6] 12

" Hence estimate y al;x= 2. N (06 Marks)
52 éx%;x y
Evaluate Iloge x+dx taking six equal strips by applying Weddle’s rule. (06 Marks)
4 A

Using Green's theorem, evaluate J [(y —sin x)dx +cosx dy], where C is the plane triangle
. C

enclosed by the lines y =0, x= g and y = 3x. (08 Marks)
n
Using Divergence theorem evaluate [F.ds, where F=dxi- 2y’j+z’K and S is the surface
5
bounding the region x* + y* =4 ,z=0and z=3. (06 Marks)
Show that the Geodesics on a plane are straight lines. (06 Marks)
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Verify Stoke’s theorem for the vector field F= (2x=y)i—yz’j—y’z K over the upper half

surface of x* + y* + z> = 1 bounded by its projection-on the xy - plane. (08 Marks)
Derive Euler’s equation in the standard form —a—fo—i —ail =1 (06 Marks)
8y dx| dy
Find the Extremals of the functional . = A N d
X 12 B
y—qu. ' (06 Marks)
Xg x‘ o b
v‘%?@.
* % % '!:‘*?
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

GBESISCHENE

USN A 17EE32
Third Semester B.E. Degree Examin'atioﬁ July/August 2021
Electric Circuit' Aﬁ’alysm
Time: 3 hrs. ; . Max Marks: 100
Note: Answer any FIVE full questions.

1 Differentiate the following :

(i) Linear and Non-Linear netvyorks

(ii) Active and Passive Elements’

(iii) Lumped and Distributed N ﬁvork .

(iv) Ideal and Practical souim;s (% (04 Marks)
Reduce the given networkt’o a single voltage source.in-series with a resistance using source
shifting and source transfo‘rmanon techniques. [Refer Fig.Q1(b)]

' FIg Ql(b) N 4 (08 Marks)

Find the equivalent resistance betweeén the terminals A andB using star-delta transformation
for Fig.Q1(c). / & (08 Marks)
Using Mesh Ana1y51s find I and V,&f& the circuit shown in Flg Q2(a). (05 Marks)

p Elg QZ(a)
Apply the nodal voltage technique to obtam the voltages at all nodes for the circuit in
Fig.Q2(b). \ .

” k]
b Fig.Q2(b) (07 Marks)
For the network in Fig:Q2(c), draw the dual and write the mesh and nodal equations.

b0 R
PR ¥
E\ b s I

Fig.Q2(c) (08 Marks)
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State and prove Superposition theorem. %(7} (06 Marks)
Obtain the Thevnian’s equivalent of the networ%g in Fig.Q3(b) between terminals
Xand Y.

A
5
a @ (07 Marks)

between terminals a and b.

QI
(5 Fig.Q3(c) (07 Marks)
' 4
State and Maximum Power Transfer theorem. (06 Marks)
Obtain n’s Equivalent for the ,@ktwork in Fig.Q4(b) and determine the current through
5Q. ’ i Y !

e
&
L.t
£ @4(1)) . (07 Marks)
Find voltage V. erify Reciproci q" for the nem@&“rn Fig.Q4(c).
- " \ -'I." , : é,

& ([» (07 Marks)
Q&Seﬁne the fouow@ ¢
(i) Resonance ) Bandwidﬂ-;&‘(}ilii) Qfactor  (iv) Selectivity (04 Marks)
b. Show that in ries resonant c&' uit, the resonant frequency is the geometric mean of the
half powex‘%uencies. (08 Marks)
c. For the circuit shown in Fig.Q5(c), find the values of capacitor to achieve resonance. Derive
the formula used and take%&o Hz.
&K
¢ Fig.Q5(c) (08 Marks)
a.

Expli&behavior of circuit elements under switching action [t =0 and t = «]. (06 Marks)

20f3
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In the network shown, switch K is closed at t = 0, wnhk capacitor uncharged. Find the
values of i(t), di/dt, dzll'dt att=0". [Refer Fig. Q6(b)]} v

Flg Q6(b) s (08 Marks)

Derive an expression for transient {e%p se of a series RC c1rcplt under DC excitation.
o O (06 Marks)
RN %:‘
State and prove initial value and final value theorem. & (08 Marks)
Obtain the Laplace transf;% ‘of (1) 8(t) (i) U(t). e (04 Marks)
Using initial and final yal eorems, find f{0) an ) for the following :
= Gy eSS (08 Marks)

s(s® +3s? +4s+§%

(s+1)(s -k@»

Obtain the Laialace transform for the wavefonn shown in Fig.Q8(a).

¢ &2
‘IK
o . a S ‘_v

A Cal - - - f%
&S &y &
o [ Fig Q8(a)" (10 Marks)

Synthesize the wavefor;n shown in Fig. QS(b) and also find its Laplace transform.
wE) Y

(”c"ﬁ ‘ S
o L4 Fig. Qs(b)

T 9
,:'\g..‘ - &Wﬁ

(10 Marks)

A3 phase 3 wire 208 V ABC system has a s‘%‘r connected unbalanced load with Z, = 5|0°,

=530 ,Z¢c = 10| ,@ 0° . Obtain the llne currents and voltages across each impedance,

“usmg star-delta trags*fonnat:on technjque’’ (10 Marks)
Three equal mduetors connected gﬁg& take 5 kW at 0.7 power factor when connected to a
400V, 50Hz, 3 pﬁases 3 wire supply=Calculate the line currents if (i) One of the inductors is
d1sconnectef (i) One of the mduc ors is short circuited. (10 Marks)
Explain Z parameters and ’efﬁress Z-parameters in terms of Y parameters. (10 Marks)
Find the transmission pal‘ameters for the bridge circuit shown in Fig.Q10(b).

AN

| T—

Fig.Q10(b) (10 Marks)
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USN 17MATDIP31
Third Semester B.E. Degree Examination, July/August 2021
Additional Mathematics - |

Time: 3 hrs. : _ Max. Marks: 100
Note: Answer any FIVE Sull questions. %
4%2i
1 Find the modulus and amplltude of er (06 Marks)
2-3i N
Find a unit vector normal to got,h the vectors 4i— j j+3k and —2i+ j—2k. Find also sine of
the angle between them. Eig" (07 Marks)
Show that |::il+ b,b+e _c-{;ﬁ} =2 l:a,b,c}. p : (07 Marks)
2 Express (2 + 3i)+ 1—1— in x+iy form. « 5 (06 Marks)
I | Afantas
Find the modulus and amplitude of 1+ ¢osO +isin 0. (07 Marks)
Find X sothat a =2i-3j+k, b =r§.;r 2j-3k and ¢ =] +2k are coplanar. (07 Marks)
3 Find the n" derivative of e™ cos(bx +¢). A\ & (06 Marks)
Find the angle of mtersectlon of the curves r =sin 9 +cosO and r = 251[} 0. (07 Marks)
0z ‘82 0z 0z
If, z=f(x,y) where X'=¢" +e™", y=¢~ —*e Provethat X——-y—=—=——,
(x.y) x y=e" Y oy ou v
W, (07 Marks)
4 a If y=tan" x,then show that (I +%%)y., +2(n+1)xy,,, +n(n+1)y, =0. (06 Marks)
Find the pedal equation for the eurye == =1+cosO. (07 Marks)
% r
2 2 2 i o(u, v, w)
If, u=x"+y*+z°, v=XyRyz+zx, w = 3+ ¥+z, then find ————. (07 Marks)
%‘ &;-‘_‘-,; N # f«?‘*s;.‘_: a( X, Y, Z)
5 Obtain the 1'eductiqh formula for I cos” xdx . (06 Marks)
b 1 3
Using reduction formula, find the value of sz(l -x%)2dx. (07 Marks)
’ 0
1 2x+4z
Evaluate IJ j(x +y+ z)dxdydz (07 Marks)

-10 x—z
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6 a. Evaluate jxsin’ x dx. (06 Marks)

7 s

0
1
b. I dx dy .
Eva uate_! _(!‘x ydx dy (B%o (07 Marks)
c. EvaluateT -
0

xsin® xcos” x dx. % . A (07 Marks)

A A &
7 a. A particle moves along the curym}' 3t%i + (t* —4t)j+ (3t£4)k . Find the component of

velocity and acceleration at t e direction of i — 2} k (06 Marks)

b. Find the angle between the %nts to the surface x* y =z at (1 1,1)and (3,3, -3).
%@ (07 Marks)
¢. Find divF and curl - vV +y +2° %Pyz). (07 Marks)

W ¢
=» 3 A ~ 3 ~
8 a. Findthe angle%een the tangents and t (tgvcurve r= t—t— i+t%j+ t+t— k at
é . 3 3
fi=t3 Q P (06 Marks)

b. Find t#s Mectional derivative of[fg;(zyz+4xzz af (1~d]) along 23— j—2k. (07 Marke)

C.  Prove that div curli-; =0 > 1 (07 Marks)
Smem=n A <
¢ h i 9
< " R
9 a. Solve :x—y =™ 4 x’@ f} ‘\v (06 Marks)
y
b. Solve x?ydx —(x’+y* y =0. Q & (07 Marks)
L]
c. Solve j_y %&xz. Q . * (07 Marks)
(06 Marks)
(07 Marks)
(07 Marks)
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