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(For candidates admitted from 2022-2023 onwards)

B.Sc. DEGREE EXAMINATION, NOVEMBER 2022.

Part III — Mathematics — Major
INTEGRAL CALCULUS AND FOURIER SERIES

Time : Three hours v Maximum : 75 marks
PART A — (20 marks)

Answer ALL questions.

1. (A) Choose the correct answer : (bx1=5)
) L. J. fx)dx =
1 0 :
| g "
(<21) J-f(a_—x)dx (<) _[f(a+x)dx‘
0 0

@) j.f(x—a)dx (rF) jdx
0




J.f(x)dx =
Tf(a - x)da ' (b) Tf(a +x)dx
jl-f(x - a)dx (&) de

y2 =4ax, X -Si&s WDHHILD x=h <pdlw
CUMETEUSEHED 2L LIl L L.

« h .
fv4axdx (21) 2jv4ax dx
0
h 2 h 9
~—d . N A
(@). 4a x (F) J'4a ly

0

The are bounded by the curve 32 =4ax, th

e
X -axis and x=h is

0 ) h
fv4ax dx (b) 2fv4ax dx
0 - : 0
h 2 hoog '
Y Yy
~—d d —d
,(c) 04ax ()f4ay
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apeTm R(HEISlanenEs Cgransudi( Gretnug.j
Qaransudi(h @ L.

(31) &g el Ly
(<) uFlueTey

(@) seufwrend
(FF)  aTgieyd @dene

Triple integrals are integrals over

(a) Plane v(b) Area
(¢) Volume’ (d) None
n+l¥

(@) (n-1) (e e+ n

@ (n- l)lTi () n!
@ (n-1) ® (n+1)n

© (m-1)n-1 @ n!

f(x) epep sriy aaflod J.f(x)cos nxdx =

-
(=) O (<) 1
@ (my 27
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If7 (x) 1s an odd function, then

ff(x)cos nxdx=

(@ O M) 1

© =z d) 2

(B) Fill in the blanks: (bx1=5)
J‘ sin®xdx =

0

J.sinex dx =

0

y = f(x) aeidly  euameTeuenIE@L x=a, x=b
wHod X -HE8HE Qe nul L uEHuld LrtueTey
The area of the curve . y=f (x) between the
ordinate x=a, x =b and x-axis is

0y _y

L W
e
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10.

I1.

11.

12.

x’ (1 —x)s dx =

(=

1
jx7 (- x)s dx =
0

f (&) er syfuir Osm_ieuflans =

Fourier Series of f(x)=

Answer the following questions. (5 x2=10)

% = a® cos26 aeﬁr@m dewleflevsr euameradien wp(p

LTULIETE| &Tes.

Find the entire area. of the lemniscate

r? =a®cos26.

(xy + ey) dxdy eow sanBH G ésayb.

OO oy i
bt Sty DD

42
Find [ [(xy +e”) dady.
31
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13. $Siss

S

x(lfxz)y?dx.

a7
Evaluate J‘Zx(l—x2>%dx.
0

14. m: nl—; GTG'UT Blmies.
Prove m = nl—rz
15. @rien mmgjm‘@;bsmg) srreanL AGUGF)UU_IQJSSBSQ_]LI).
Define even and Qdd function.
PART B — (5 x 5 =25) |

Answer ALL questions, Choosirig either (a) or (b).

iy

2 RS A
16. (=) ﬁgumas J' (Slnx) 2 )yd_x:%'

0 (sinx)% +(cosx)2

iy

(sin x)% o
E[ (sin x)% + (cosx)% e /4

Or

Prove
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17.

() Sids J.xz tan~! xdx,
Evaluate J.xz tan lxdx.

(o) x=alf-sing); | y =a(l -cosh) <, &l
aumereuanTullel @  CUENETEYS@GD B ET
SligSaTSS DG @eLLIL L LUFLIUGTENG &T6Ts.

Find the area bounded by one arch of the
cycloid x=a(f-sind); y=a(l-cosd) and
its base.
Or
(<3) r=a(l+cosd) smigCumiger UFILGT@E

- SHTEHTS. ’
Find-the area of the Cardiod r = a(1 + cos8).
(<29) ”kydxdy @er  wHluenu x2+y% =a? Grenm
ol L gdlem Blens sred LGHWUOD sTeTS.
Evaluate ” xydxdy taken over the positive

quadrant of the circle x% + y% =qa?.

Or
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- 19.

(<) aflesorpdl GsresudlL ool LwaLBSS

a2a-x .

J. _[xydxdy et WALy s

0 2 ,

=

Change the order of integration in the

aZa-x

integral j J. xydxdy and evaluate it.
0 .2
A

1

_ 1\,
o5 | x™ | log= | dx.
(=) 8iés jx (ogx) x

0

1 : n
Evaluate Ix’” (log}—) dx .

X
0

Or

1 ‘
(<=4) jx'”‘ (1 —x”)p dx epw &mor el erpseb.
0
1 o
Express _[x"" (1 —xn) dx is terms of Gamma
0

function.
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20.

21.

22,

(1) f(x):x aafler (0, 7) @e_Qevefluled yfwir

Qarenges Qgm_ir sreis.
Find the half-range Fourier Cosine series for
f(x)zx in (O, ﬂ').

Or

(@) flx)=x(z-x) aafle (0,7) GeoLQaato
fluir engerr QBT sreiis.

Find the half-range Sine

series for
f(x)zx(fr—x)in O<x<rz. ’

PART C — (3 x 10 = 30)

Answer any THREE questions.

I, .= J'xm, (logx)*dxgg smor eniysefer  erapd

J.x‘1 (logx)3 dx aramp Ggresime wHLGGs.

Find I, , = f’xm (logx)* dx where m and n are
+ve int. and hence evaluate I x* (log x)3 A% s

y® =dax wpmb x%=4by aafp uyeuen TS E H &
Qe LUl L uGHsE urliueey sremTs.

Find the area bounded by the parabolas y? = 4ax
and x? = 4by .
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23.

24.

25.

xZ+y?2+2%=4a° Carersdlen Wens erer LGS Ul

J”xyz dxdydz wuy srans.

Evaluate ” J xyz dxdydz  taken v through the

2 2

positive octant of the sphere x? + y* +2* =a”

Slor  enfuys@h smor  eTiiyS@GL e drer
Qamirenut er(pd) Hlmeys.

Prove the relation between Beta and Gamma
functions.

f(x) = & (O, 7:)

= 27— x, (%, 27)
Qe Geuehiuder yilwr Qsrieny sres.
flx) = x in (0, 7)

Express
P = 2r—-x1in (7[', 2

) as a Fourier

series in the range (0, 27r).
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orafléd (0,27)




