Model Question Paper-Il (CBCS Scheme)

USN

Third Semester B.E Degree Examination

AV-MATHEMATICS FOR EC ENGINEERING STREAM (BMATEC301)
TIME: 03 Hours Max.Marks:100

Note: (i) Answer any FIVE full questions, choosing at least ONE question from each MODULE.
(i) Statistical tables and Mathematics Formula handbooks are allowed.

Module -1 M L C
Q01 |a e E — . ) ff( ) X 0<x<n7x p 12 lco1
ind the Fourler series expansion of f(x)= .
2 2r—x w<x<2rw
b [ Expand f(x) = 2x—1as a Cosine half range Fourier series in( < x <1. 7 |L2|CO1
¢ | Obtain the constant term and the first coefficients of cosine and sine terms in the
Fourier series expansion for the following data:
7 |L3|CO1
X 0 1 2 3 4 5
y 9 18 24 28 26 20
OR
Q.02 | a | Obtain the Fourier series for the triangular wave function
T+x, for—7<x<0 6 L2 |CO1
f(x)=
7—x, for 0<x<n&w
b | Obtain a half range sine series for f (x)=(x~1)" in (0, 1) 7 |L2|COo1
¢ | Obtain the constant term and coefficients of first cosine and sine terms in the
expansion of y from the following table
x 0 60° | 120° | 180° | 240° | 300° | 360° 7 |L3|CO1
y 7.9 72 3.6 0.5 0.9 6.8 79
Module-2
Q03 |a] ) _ 1, for ‘x| <a
Find the Fourier Transform of the function f(x)=
0, for |x|>a 6 |L2|cCo2
Hence evaluate (1) Iw dx, (ii) J-smax dx.
x
0 0
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b
Find the Fourier cosine Transform of the function f (x)= e~ M,
; 7 |L2| CO2
Hence evaluate J-C?Sm'f dx.
0 a +x
¢ | Find the Transform of the sequence f = [0, 1, 4, 9] of four values using Fast 7 |L3| CO2
Fourier Transform.
OR
Q.04 | a | Find the complex Fourier Transform of the function f(x)=¢™*, a>0 6 | L2} CO2
b 4x, for O<x<l1
Find the Fourier sine Transform of the function f(x)=14-x, for I<x<4 7 |L1]coz
0, for x>4
C . . . . . sinas
Obtain the inverse Fourier cosine Transform of the function F. (9) = ,a>0 |7 L3 | CO2
h)
Module-3
Q. 05 | a | Find the Z-transform of: i) sin hn@; ii) cosnf 6 L2 | CO3
b | Find the inverse Z-transform of
z2+z 7 |L3|CO3
z34+62z24+11z+6
¢ | Solve the difference equation using Z-transform
7 |L3|CO3
Upsz +4Upyq +3u, =3% withyy; =0 &u, =1
OR
Q.06 | a | Find the Z-transform of a™n? + 4 sin (r;—n) +5 6 |L2|CO3
b | Find the Inverse Z-transform of . 7 L3 | CO3
(z-2)3(2—4)
~ 2
¢ l1fZ(w,) = % |z| > 3. Find u,, u, & u, 7 |L3|CO3
Module-4
Q.07 |a | Solve 4D* —4D* —23D* +12D +36 = 0. 6 |L2|CO4
b dv
Solve =2 —4y = cosh(2x—1) +3". L L
c 3 d%y 2 4%y = x 7 | L3 | CO4
Solve x PP s 2x et 2y =10 (x + x)
OR
P 2
Q08 a SolveZTz+4Z—i+4y=351nx+4cosx 6 L2 CO4
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b 2y )
Solve (2x+3)* 22 _(2x+3) 2 _12y-6x 7 |Lz| CO4
dx” dx
¢ | An alternating E'M.F. E sin pt is applied to a circuit at f = 0. Given the equation for 7 |13 cos
3 T
the current i as L% +R % + = = pE sinpt, find i when (i) CR? > 4L (ii) CR* > 4L
Module-5
Q. 09| a | Find a least square straight line for the following data
x I 2 3 | 4 5 6 6 [L2/CO5
y 6 4 2 5 4 2
b | If the coefficient of correlation between the variables x and y is 0.5 and the acute
o . o 3 1 7 |L2|COS5
angle between their lines of regression is tan™! (E) , show that g, = 30y
¢ | Determine rank correlation for the following data which shows the marks obtained
in two quizzes in mathematics
Marks in first
TR 6 | 5 8 8 | 7 6 10 4 9 7 7 |L3|CO5
Maksingecond | o | 5 | 9 (g0|5 | &8 || 6 | 8| &
quiz Y
OR
Q. 10 | a | Find a least square quadratic curve for the following data
0 1 2 a 4 6 7 8
: 6 |L2|COS
y 12 | 105 | 10 8 7 2 8.5 9
Estimate y at x = 6.5
b | For the following data find the correlation coefficient between x and y. 7
X 6 5 8 8 7 6 L3 | COs5
y 8 v 7 10 5 8
Also find the standard error estimates.
¢ | Find the two regression lines from the following data
X 1 2 3 4 5 6 7 L3 | CO5
y 14 12 | 16 | 11 14 12
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n=1 V7

’ Cl) » Here, the Fourier coefficients are

2n n 2
a0=$ff(x)dx=;-1r[fxdx+f(2ﬂ—x)dx}
0 0 n

1 (12T x221! 2 27)2 2
N

2

m
n

2n
1 1 p
A= = f(x)cosnx dx = = fxcosnx dx+f(2ar—x)cosnx dx
0 w

0
T

b/ g

{55 o) o2

'y =
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n

2n M
1 y 1 .
and b, = ;ff(x)smnxdx: = fxsinnxdx+f(27r—-x)smnxdx
0 n

0
) 2
1 COS nx sinnx\[" cOS nx sin nx
=;ﬂx(— n )_1(_ n? )]0+ (27r—x)(— n )_(_I)(_ n? )L}

() o) o

Using expressions (i), (i) and (ii1) we obtain the required Fourier expansion as

ay T . g - 2 - 1)"
f(x)=-§-+ Ela,,cosnx+ Elb,,smnx—z - _El cosnx
n= n= n=
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55 Expand f(x) = 2x— 1 as a cosine half range Fourier seriesin 0 <x <1
n interval (0, 1) with (0, 1) we have I =1, The

ring the give
edin ¥ series is given by

corresponding cosine half range Fourier

a oo
0
f(x) =57 Y. a, COsnmx

=1

l-lIN

1 1
where “0_% If(x) dx, a, = If_(x)cosnnxdx
0

=2 [(2x-1) dx = 2[::2—x]1 =0

ZJ |
|

. =2 ] (2x-1) cos nnx dx.

0

1
sin nmx — COS NTX

=2 | 42X+ L) -(2) ——

[ W
= 4 cosmtx]:

21(:2 {1 (= 1)"}

Thus the required cosine half range Fourier series is given by

fix)= 3 ) S {1-(-1p} conmm
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2a) Py=\T+2, -T=s2<o
T=%, 0= N&T

Corwidyy @(-2) = T—2 ='5[)l'>()
2P0 {4 an even funciton. =5 by =0

The Fousues /seniuty £on) 8 5‘u}en by

to
£ = %‘j--q- S Gp COSNK e 34T}
n=|

T t
o = o ) d™
o - OS £x) I ._”-:og Cr=2)

m
= L _xt = & [ 12 F_Q__(ﬁ) s

m v
ax
O = _i_l___ = ‘oL g A coSN™
T “?C')l) CO'S Nk ax _,--ﬁ___ C
(o] 0
m
2 x O
= %, Crr-'x)/}:'%n_z& — -1 T

= 43:~L(o ~0) ~ F)!i (coterm fcoso):'

= = _
= s [;@1)”,_ 1] = 'ﬁ%ni [)-—( D]

Fooro ©, ouquisud FSis:

(=) ' ) |
feo= F + Z_, = [1-¢-1] eos ot |
n=
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. 2 5 = )
ab) » (a) The half-range sine series for the given function f(x) = (x = 1)* over the interval (p, )

1S

f(x) = Zh" sin (—?1) withl =1 )
n=}\
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Here,

bp = —ff(x)sm dx— f(x— 1)? smmrrdx

- 2[(x ~ 1) (_coi:xx)_ 2 1)(_31I1mr.‘c) +.2(cosmrx) :

2,2 2 ),

1 2
2{—'—+——(cosmr 1)} £ {l+-—[( B —l]}

nw

Substituting this in (i), we get

00

f(x)= %Z i[ o {( 1)" - I]J sin nx (i1)

n=1

as the required half-range sine series.
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@,;) € Here the interval of xis 0° to 360°. Thatis 0 < x < 2.
We are required to find a,, a,, b; only.

$° y cos x 4 cos X sin x ysinx
0 79 1 7.9 0 0
60 v 87 4 0.5 3.6 0.866 6.2352
120 3.6 -05 -18 0.866 3.1176
180 0.5 -1 -05 0 0
240 0.9 -0.5 -0.45 —-0.866 —-0.7794
300 6.8 0.5 3.4 -0.866 - 5.8888
Totals - 26.9 12.15 2.6846
Here N=6 ; 2/N=1/3 :
2 1 &Y
a0='§2y ='3-(26.9)=8.9667 - —2—=4.48335
2 1 .
“ =N Y ycosx = 3 (1215) = 4.05
b, =K;}:ysmx =%(2.6846)=0.8949

The Fourier series upto the first harmonic is given by
y =ay/2 + (a; cosx+b, sinx)

Thus y = 4.48335 + (4.05 cos x + 0.8949 sinx)
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3b) Pl = gt

&
T = Lot dfx,
Fowur, CoSte Anansfom. B akventy Fel() of £ o8

o
FCud = { e e ax da
(w)

[¥e)
- 5 éﬂ'lcosui as [A]/=1 Jayr A=>0
o
ba
—an
2 | S o [gosStm ,&lnwx)
'_sz—w'l /]

.
'ml [o - f(-—a-#—o)]

@
o

-
—

Now Frvense Fowue; CosSht Tnansfom 15 5:1;01 &:3

7 = f“"{F’ru) cosandu = iL S______, cotux du

o a+u

In Co, t0), ()= g%

AR . 0 cosux du
Tr .Hf"
Now putu.::-'x 8; % =N

é-amﬂj o
a

.

SM b @ml dt

an*
——-(]m
= i, - e
o>+ T 2a
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_sinaa 55 B
% F.(@) = o

» Using the Fourier cosine inversion formula, we find that

f&x) = (f F(a)cosax da = \/gf

sin

aa
Cos ax da
@

) 4

%
[

[++]
f sina(a + x) + sina(a -
0
o0

5l

4 0

[fi_l.df_<_>d m
o )
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On using the standard result

fsjnktdt— /2 fork>0
n t -n/2 fork<0,
we note that
sin(a + x
f__(__)gda:{r_ forall x> 0,a>0
@ 2
0
and

[+5]

f sin (a — x)ada 1
(14
0
\of\

/2 forx <a
-n/2 forx>a
We also have

wdezo for x = a.

Hence (i) yields

(L(E_FE) f <
5% 5 2 orx<a

1 (JT
=J——~— —+0) far x =@

0 =17=(3
-I—(E——E) forx>a

V27 \2 2

(V7/2) for x<a
={Vr/2V2 for x=a
0 for x>a

This is the inverse Fourier cosine transform of the given function.
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e . S—

‘Qb}‘ z" — 2D 5
[ T Find the inverse Z-transform of (z—2 Y (z— 43

- N z°> — 20z
- uh o (2—2)3(2——4)

Ve have,

. 28 |
gl B sn g = 2" n
= IR (o=
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we resolve i ( ) as follows.

" - 20z

22° + 4z -

e

R ' M*‘*;“FC e D—~
i\:mz\’ (:-—~4) :.,_2 (2_2)/- (“_2) 74 ‘,(7}

I
2>
!
4
o
]
9

- 202 %f\:(:—2)2(2-4)+232(:—2)(--4)+C(2 +4z)(z-4)+Dz(z-2)
-2V (2-4) (z-2)(z-4)

1720 =A(2-2)(z-4)+2B(z-2)(z-4)+C(2z+4)(z-4)+D(z-2)

Pit z=2:-16=-16C .. C=1
Pt -4 . —-4=D(8) .~ D=-12
Equating the coefficient of z° on both sides we have,

A+D=O s A=1/2
wt = =0 :-20=A(4)(-4)+2B(8)+C(-16)+D(-8)
70 = —8+16B-16+4 - B=0
Substitutine the values of A, B, C, D in (1) and taking inverse we have,
uhs ] jg .

1511 2 ]+Z"‘ 22 +4z| 1,[ z _}
Z;Z%E(z}}xgé {3,2 T i:(f-?_); ZZ" I

- 4 j

SR T, LI B
= o 2
L S Hiz R e o ol SRS SRR V.
. Thus, - f’ JEL ,
e ve WP iwat GEF asﬁfihh Mf iiud
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‘*‘“‘W proved that

- 5137*
(z-8Y

2 (1-

2244321-4)”v

22’.’.(‘ -
Zf'$ ( g

21

Z
3)°

(27 + %7“1 42" ') = (22° +32*

(z-3)

ol G67”w

2 ( 139 - 51 3/2 +567/2")
-3/2)’

3) - 2122

30

»y
L

-3)

i
3 ;3
L iiomiamind

1352 ¢7313~

=.139
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H 5 o
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o}
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