B.Tech.

First Semester Examination, 2009-2010
Mathematics-I (101-r)

Note : Attempt five questions in total. Question 1 is compulsory.
Q. 1. (Compulsory Question)

(a) Test the convergence of divergence cof the series: T cot ' n2.
Ans. Let Zu, =Scot” ' n?

-2 _] |
Then. Uy = cot 'n® =tan ;1’2—

vl
]
n 3n” J
, !
Let Vi sl
n
uy, !
- _—-—::']———'-+ ......
Then., v 3ny

u .
Lt =% = | (finite and non-zero)
n-»>r Vv n

By comparisor test. Tu, and Zv, behave alike.

.
But Tv, = L= is convergent (p=2>1).
n

Hence given series is also convergent.

Q. L. (b) Discuss the convergence of the series : x + 22+ st .

Ans. Here, up =n.x"

ey = (n+1)x™!

’ .n
Uy n.x n.x

- vontel  f
U+l (n+l),\ n| I+ ! )-an
\ X
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Uy, 1 _]
Lt —— = Lt =

n—>x Upyy n—>-n(l+l)x
n

By D' Alembort ratio test.
' 1 1
Zu, isconvergentif —>1ie. x <1 anddivergentif —<lie, x>1].
X X

Atx =1 u, =n

Lt v, ==
"o

Yu, divergent in this case.

Hence given series is convergent if x < | and divergent , > 1.

2 51
QLYW A=0 2 3i, findeigenvaluesof AS.
[O 6 3
r-2 s 1,
Ans. Given, A=l -
Lo 0 3]

Eigen values of A are -2, 2.3

Then eigen values of A” are (-2)°. {2)°, (3)

, [z 4 51
Q. 1. (d) Write down the quadratic form corresponding to the matrix: [4 3 |
s 1 1]
2 4 5]
Ans. Let A=l4 3 1
15 1 IJ
Here, a=2.b=3,c=3,
5 ]
h=2,g=5, ==

Their quadrative form is.
q=ax? + by2 +ez? + 2gzx + 2hxy + 2fyz

q =2x2 +3y2 +32? +5zx +4xy + yz.
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Q. 1. (¢) Find the nth derivative of ~—-l———— .

1-5x+6x°
| _ 1 B ]
Ans. Now. I-sx+6x%  6x2-5x+1 (3x+1(2x-1)
z 3
L s 5
6x% —5n+1 2x-1 3x+1
L 2 131
“ S S R N

Diff. in times const of.

2(-1)"n2" 3 (_—l)n n'3"
Ya S 70 -1)“'1__—5‘(3[‘.%'!)—" 1
[.. R
" an+s
|,
]_'" " (an+x)
{- l)".,]”r 2nH 3n+| ]
Yn =" -]
g n+l n+l
\ ST o)™ Grey |
. 4( X+2y+3z \| xou ydu z0u
Q. L.(HIfu=sin | ———="—==== 1 showthat: — +-——+-—-— = 3tanu,
k\/x8+y8+zs J ox oz oz

,,’ X+2y+327 \
Ans. Given. U =i | e |
‘ | 7% 5. .8 |
\\/)‘ +y +7
sinu—f«[“:(\I\)Lﬂ)(z’/\y:\_s‘:’(i Z\'
8 .. Ty
’I‘hCﬂ \(4 ]/1_;_’ )) Z\ VA X
V Lx \\)

So, sin u is a homogeneous functicn
Than by Euler's theorem,

-~

“(sinu) +
O\

is X, v, z of degree (-3).

ol

~(~(sm uj+ z.:—'(sinu) =-3sinuy
Ty cz
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& ‘ , n .
X.COSU.— + Y.COSU.— + COSU— = =3sinu
oy oz

Y

du Cu sinu
X—+y—+2—=-3—
ox 0z cosu
Qu N
X.—+V—+2z-—=-3tanu
& oy
x.——+y§£+z.@9+3tanu =0
&y oz )
2
Y
b:

Q. 1. (g) Find by double integration, the area enclosed by the ellipse =+
a

XZ ),2
Ans. Given: Ty <1
a“ b
2 2
L A
al b?
2
x? <a® —12—
b
o .
LY

Where y
. Area of ellipse = de dy
R
ﬁ-‘}_ r 7
S e ba‘Jl_bz
= j dxd_\':j J?.d,\’d_y
-a ""—‘2— 0 0
Ayl
Von?
} 2
b av|~}7 h 2.
=“2x]0 b dy = J.Za !~Lz—dv
4] k b S
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0 0
{2 > N b
da by by
b 2 2 b
L )
b
2
= —43(5——-5“1#1 ]) = 23(1)
b\2 2
=mab.
1 zx+z
Q.1.(W) Evaluate [ [ | (x+y+z)dydxdz.
~10x-z
lzx+4z
Ans.Let - = Jj J(X+."+Z)d)dxdz
~l)x-2
| r 2 \+7
= [I[(‘1+2)y+—~ dxdz
-1 SX-Z

!
| ——
‘\

IZ3(x+z)2 Jz 2 x2+zz+2xz}é.
=”~————lx ~ 77— X dz

2 $

Lzf a2 o2 22 o 'I )
'“,” i(x+z)2—{'x 22 +Xx" +2 2)@)} dx dz

= “ %(x+z)2 —%(3)(2 -2 —2xz)}dxdz -

M
3.(x+z)2 -3x% +2° +2xz|dxdz
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| ,
:—2'—]823—2“'+z"dz=0
i

Section-A

. !
L 7> is odd function ;
4

Q. 2. (a) Prove that if series Yun is convergent than u, > 0 as p > . Is the converse true?

INustrate with an example.

»

Ans. Let S, denotes the partiai sum of the first n terms of the series > u,

==

Sﬂ = U, + U'_)'F ........ "'U,]~] hs un
Sn_] =lprUy+. tilp_y
Sp=Spop =4y D

o
Let Z U, be convergent 1o S.
n=t

Therefore. limS, =sand S, , =S
n—roc
From equation (1) lj,, =8, -Su-1
Limu, = LimS, - LimS,_; =S
n—»w n—xn n—»o
R
Thus, we have if Zun converges, then
n=1
Limu, =0
fi--»on

-$=0

But the converse is not true. For example consider the series.

1
g =4+ -+ -+ +—+..
2
2 3 n
|
Here. un = =
n
limu, =0
n-pac

xr
Suppose that Z U, is also convergent.
n=1{
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that

. By Cauchy’s general principle of convergence. For given e> () there exists a positive integer m such

ISy =S| <€ forall n>m.
fumq F Uy 2 Fen +unf <€ forall p> m.
Taking n = 2m, we get
[Uima 1 + U Feeee o 22
| 1 1 ’
-+ +o.. +—- <€ ki)
fm+1 m+2 2m)| R
! - + + ‘> ! + + " m _!
W. o m—— — > — ... —_—=—=
No im+1 m+2 2m| 2m 2m 2m 2m 2
Al ! i + ! ook ]»e
Taking, 675‘\“‘ get m+l m+2 7 2m| ~2)
oL
From (1) and (2), we get a contradiction. i{ence, zun is not convergent even if lim u, =0.
n=| n—»»
il 1
Q. 2. (b) Discuss the convergence of the series : Z Y (p> 0).
n=2n(logn)
! ~ I
Ans. Here. up = — -——= f(n) f(x) = —— —

For x > 2. p> 0. f(x) is +ve and monotonic decreasing.

. By Cauchy's Integral Test Zun and Jt‘(x)dx converge or diverge together,
n=2 5 L]

Case (1) When p =1

T eliva T p 1 J—(Iogx)_p+| ~
{f(x)d,\ = {(logx) p.;dx ”[_“PTL

Subcase (1) when p>1, p-1 +ve, so that

= — 0—-—— — | = = e
7 loe2 | o gy e
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s

U
i

f(x)dx converges = Zu” converges
n=2

Sub case (2) when p < 1. 1-p is ~ve, so that

o

: |
If(x)dx [(Iog\ ] -—-[7 (log2) -l =x
l-p 2 -pt j
2
= If(\)d\ diverges = Zun diverges
5 n=2

1
Case (1) : When p =1, f(x)= N

A t dx r £
Jf(x)dx = J'——?\——dx = []ogiog,\}g =x-loglog2 =
3 7 xlogx <

x)dx divergence = Z“n diverges.
n=2

'\)k—.

Hence, Zu, convergesif p>1 anddivergesit O<p<i.

123252 (2n-1)
Ans. Here, Un 3

12325%...(2n- 1)2(2n+ 1)2
22426%...(2n) (20 +2)?

. 2 N2
‘ unz(H—lj (l+~l~J
uy (2n+2) _ n, n

Unet  (2n+1)° unz(ni)z ~(1+ ;)2

2n

Upy =

~

= 1. Hence, the ratio test fails

lim
n—o Up,y
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o [(2n+2)?
nL~—ul‘~~— ):n( L—l

h(2n+ 1)2

_4n2 +8n+4 - (4n: +4n+ l)]

=N o

] (2n+1)° |

(4n+3) 4n* +3n

3
l+ -
= — ‘}n_z‘._.)]
(1. [ as n—» o
L
\ n

.. Raabe's test also faiis.
When D' Alembert ratio test fails, we can directly apply Gauss test.

> et
u,  (2n+2) ‘( H]J (

\2 -2
[
= 5 N 7:[1+_l ([+_.l-)
Now, sl (2n+1) (]. 1) \ n/ L 2n
. P
\ 2n
_.[] :7+,_1_)(i,_7.. -_._3_._ !
vy | 211I4n2 ......... J
|
:l+«+-l;l-‘(l—2+—3ﬂj+ ......
n n-\ 4
1 1
=l+—- Forriinns ={+—+0 —
n un” n n?
C ine it with Un l+k+0(l)
t wit = - 5
omparing it wi U n )

We have 3 =1. Thus, by Gauss test, the series Zu, diverges.

1 1 1
Q. 3. (b) For what values of x the series —— + T+ Foriennn % isconvergent.

—X2(1--x) 3(1»—x)3

" Ans. Let u, = —
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Then u, =

n(1-x)
1
| I ol
n+ (n+])"(l— )n-‘l
l, —
TS Ut
Then. T o
(n+ {1~ n)n+l
LT B P
il
Un+t n(l - \‘)
o up 1y, \
Lr ——= Lt [{I+—=1{l-xj
n—o Ugit n-»ux n,
By D' Alembert ratio test.
Zu,, is convert if l-x> l.
-x>1-1
x>0
x<0]
and Zu, is divergent if l—-x <]
-x <
S
| x>0 ]
Section-B
2 3 -1 4
1 -1 -2 4
Q. 4. (a) Reduce the matrix 301 3 -2 into normal form and hence find its rank.
6 3 -7
2 3 -1 -1
1 -1 -2 -4 )
Ans. Let A= 51 3 -2 Operating Ry,
6 3 0 -7
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|

(o O S

—

Wi BN -

wmoD MR CAR e

S

Rl

—_ D - o

o o -

oSO ~ O

32 Operating C, +C;, C3+2C,, C4 +4C,
0 iy )
¢ 0]
3 7
9 |0| Operating R2—2Rl, R3-—3R], R4—6R1
12 17|
0 0]
37 ’
9 lOi Operating R> -» Ry. R4 — 2R4
12 17]
0 6]
-6 -3
9 10| Operating C3+6C,, C4 +3C,
-6 -3
0 ©]
0 0
33 225 Operating Ry —4R5, R4y -R>
0 i
0 0]
00 I |
33 22| Operating ELL 5L4
0 0
0 0]
0 0!
I 1]  Operating Cy - Cy
0 0]
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Which is the required normai form.
P(A) =3 Ans.

Q. 4. (b) Find the values of a and b for which theequations X +ay+ z=3, x+2y +22=b,x+5y+32=9
are consistent when will these equations have a unique solution?
Ans. Given System of equations :

Xx+ay+z=3
X+2y+22=06

X+5y+3z=9

1l a | 3
lkl 2 2 b]
i_l 5 3 9J

Operate Ry —+ Ry -Ryj. Ry > R3-R;

Matrix form,

M a 1 : 3 1
=10 2ma b P31 oharae Ry - Ry - 2R,
0 5-a 2 : 6 |
/ M a 1 3]
~{0 2-a | : b-3
0 a+l 0 : 12-2h

Now we are given that system of equations have a unique solution so,
P(A) = P([A.B]) = Number of variables.

Then z+1#0 = a= -1 bisarbitrary

Then P(A) = P(A:B) =3

Hence, a # -1 bisarbitrary. -

7 2 2
Q.5.(a) Verify Cayley-Hamilton theorem for thematrix A =| -6 -1 2 | and hencefind A~!.
6 2 -1
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Ans. Given.

2 -1

Then charactersts equation of A is |A - H! =0,

2
Y

-
2

2
2
-1-2

‘7-x §
I =6

|

| P

-
K |

-
ps

(7“”[('”») —4}—2[6(|+>L)ﬁ 12]-2[-12+6(1+2)]= 0

(7-1)f1+3% +22-4] =206

+62-12]-2[-12+64 63]=0

(7=2){3% +22 -3} - 2[61 - 6] - 2[6h - 6] = 0

EZAS VY DA bR
R 50+ 1dh 21430
-7 13=0

Mo eTa-3=0

24A +24

3 -4(61 -6)=0

0

A1)

Now by Caylay Hamilton's theorem A must satisfie« (1) so

A -SATLTA-31=0

Verification,
{7 2 207 2 21 25 8 -8
Now. A2:A.A.-—:l—6 - 2!—6 -1 2 l: 24 -7 8
L6 2 -1fle 2 1] |24 8 7
[7 2 -2‘[25 & 8] [79 26 -26]
A3:A.A2:“6 IR TR N O
] .
b6 2 —1llos 8 7] |78 2 ~25J
72 2] (49 14 —14]
TA=7-6 -1 2‘:—i-42 -7 14
6 2 -1 L42 14 -7
Now, AY-5A7 «TA -3
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(79 26 =261 [ 125 40 —401) r40 14 --lzq (3 0 0l
|
=1-78 -25 26!-‘420 -5 40 [+; 42 -7 14110 3 0
178 26 -25] | 120 40 -35) |42 14 7] [0 0 3
[o o 01
:io 0 0|-0
(09 OJ
AS—SAZ+TA 31 =0 -(2)
Multiplving by A~ !
A* _sA+7AA T -3a a0
AT AT 5A 4T
-Irzs 8 81(35 19 -10] {7001
=|-24 -7 8 |-{-30 -5 10'+|0 7 of
124 8§ -7) |36 10 «SJ o o 7l
<10 -2 27 (70 0]
ia'=l 6 -2 -2l+0 7 ol
|
-6 -2 -2 10 0 7]
-3 =2 2“|
3A7 =16 5 -2
6 -2 SJ
-3 2 2‘1
at=te o
3!
-6 -2 5§

-1 -1 ¢
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(~1=2)[=2{2- 2y w]=20=h=1]= 2L -1+ (2= )] = 0
A [Onsimplification]

=
3 2
= AT-AT-5A+5=0
go]\/ing l[ )\. =1. 1\'?
© & =1 isaroot of (1) by syntheic division.
1
I -1 -5 5§
0o -1 0 -5
10 5 0
27 -5=0
ho=tyS
Solving it Aol %
When . = 1. the correspending cigen vector is given by,

-2x1+2v) -2z, =0

XIJ-’}’|+Z|'~'—‘0

Xp=yr+2=0

Solving the last two ST

<

X Yy Z) . . / A
1_ 11 —5 giving the eigen vector (1,0, -1).

When = /5, the correspanding eigen vector is given by
(-l—\/g)xl +2y;-27; =0
X1 +(2-- \/g)y, +z; =9

—xj—yi -5z, =0

Soiving the last thecrem,

)Il 7" . . [P aa—
L= 7 given the eigen vector (\/5» L - l) .
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iy, the eigen vector corresponding to A = -+/5 , is (\f:ff -1 ()
(1 V-1 V5t
.. The Modal matrix B=i 0 | 1
L_] -1 ! |
o0 ¢7 10 0]
D={ 0 Xy O -0 v o
0 0 MJ 0 0 s

It is the diagonal mairix, obtained by diagolising A.

Section-C
Q. 6. (a) Using Taylor series, compute the value of sin 31” to four decimal places.

h? h’
Ans. sin(x +h) = sinx + hcosx - afsinx - -gércosw .....
First we prove above result
Let f(x +h) =sin{x + h}
Putting h=0 f(x)=sinx
f'(x) = cosx "(x) = - sinx
f''(x) = —cosx £V(x) = sinx
f¥(x) = cosx £7(x) = ~sinx
sin(x +h) = f(x +h)
2 3

- f(x)+hf-(x)+%!_f"(x)+f‘3;! £ ()

bl
L h3 4

) 1 .
=sinX +hCoSX — — SN X = ~—~COS X + — §in X
2! 3 4
h* no
+ == CO5X ——- SINX—.......
5 6!
4
2 h h6 3 hi
=sinX| - — b 2m o DL +COSX} ——— F-— +...... !
TS ]

= sinx cosh+ cosx sinth
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, : 2.
= sm(x+h):smx+hcosx——2—'smx—-—§'—cosx+ ........

Putx=30° h=i
V3 1732

. , l
Then sinx =sin30°= = . €osx =cos30°= —— =866
2 L2002
Al h=i= - radians = 01745
50 130 radians = .

h? =000304 > h> =000005...

+c0530°{.01745~%(.Ol745)3+....:]

-

q1- —; % 000304+, ]+.866{0 1745 - % % 000005+, . J

i

=5-.000076+.015111=515035=5150 approximately.

a+x
Q. 6. (b) Find the radius of curvature of the curve y2 =x? E ] at the origin.
: a-x
Ans. Equation ofcufve is
y3fa-x)=x*(a+x) A1

It passes through the origin. Equating to zero the lowest degree terms, we have a(y2 - xz) =0.

.. ¥ # X are the tangents at origin.

.. Newton's method is not applicable.

Let = ‘<+q—X2—+
y = px - TR
Putting this value of y in (1), we get
( 2 %
pr+ﬂ;—!~+ ........... J (a-xj=x(a+x) -2)

-

Equating co-efficient of x? on both sides ap? =a .. p=+|
Equating co-efts. of x> on both sides,
-p? +apq = | (3)
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2
Whenp=1from(3), -1+aq=1lorq :;

(] p2)3/2 32
- 14132
P at origin = —— :( +ﬁ) =222
a
- J2a
2
Whenp=1from(3), ~-1-ag=1lnor q=—;
(] .,)3/2 32
+p” 1+1)”
P at origin = =( +1) =—2a
q _2
a

Hence, the radii of curvature at the origin are +y2a.

2 2

Q. 7. (a) Transform the equation i—— + gu._ 0 into polar co-ordinates.
ox?  xy?
y
Ans. Putting X=rcos@.y=rsin0
Their = %2 vy
and 6=tan"'y/k
I‘:fo2+)'2 B=tan 'y/x
a_ X _reosd se
Ox \/XZ +y2 r
® 1 (_y)_ y __rsine
y2 n2 x2+y2 oz
1+
X
Ny === sin©
18
0 1 1 x _ Ccos®  cosB
(’}y y2 X X2 +y2 82 P
[+.,2
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Here u is a composite function of x and y.
cu 0

Qu_ouor A
X O X 8 x
& sind a) 2 & sind @
—{u) =| cosO—~ = — =cos -2
()( a e w| W = gty ~)
A M O du uc® . Cu cosO Au
Also —=— =—.—+—-.— =5inb.—+ —
&y & oy oy 09 oy aor r M
é ¢ cosO ¢ a A 0
— (W) =1 sin® —+—=.— J(u B £ Losy o
(ﬁy() [ o P (’6)( ) = g sme);'r+ PR -(2)
a2y 0 (Bu)_(co ¢ sinb i)[ Au sin@ (‘u)
Now. PUE I P a o )\ Ta A
2N Mo sin@ Aful) osin® & ) ng A
o5t S cos. 31 - 20 2] D L o om0 B)
cr or G A} ar r 8
[ a2 ; 22
:cos@l cos6.- ;J—smeéu— ——1*)—3"16.( -
L ore e\ o c (?r(',’e‘
sinf) . cu *u cosbAu sin® A
- —-sinB.— +cosf.——- - M
15 4 oBer TGRS ¢ BN R s
5 A2y 2cosB.sin® Qu sin® cu 2cosB.sin®  sin® My
=08~ 6.— 5 T —— - (3)
e r 0 roodr e o 0o-
Pu Ifou) [ . .3 cosb O . du cosf du
— = | =) sinf—+ s — —— —
o oylay) U ar 2 oe o r 98
o Cf . cu cosBauy cos® & . Au cosO Cu
=sinf.—{ sin@.—+—-— |+ —|sin@—+ —
or or r o8 r ér SIS ¢
r ~2 ~2
. . C°u cosB du cos®  OTu
:smel sin——— — —— . — + -
&t o M 8 &b
cosB & . oM sin® du cos® Alu
+ cos— +sin®. - —+ =
. cr e r o roaec
&*u 2cos0.sin @_ : cos’ 0 gl+2cos€)sin8 o2 +c0529_ & /
0 f o S A

=sin? 0 5 5
o o
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Adding equations (3) and (4)

u 8% u tan 1 &%

——t = b e

2y 2° Pu tau 1
i,‘i+§_£:0 transfers mto o +~/—-+j-.i_; =0
&2 oy? &t o oM
o -]
tan”' ax
Q. 7.(b) Evaluate J —z—dx.
0 x()+x )
: 2 tan~ ax
Ans. Let Faj = j——-—dx

Diff.. partially both sides,

)
2—?[ ‘—l - az de
0

i_l+x2 1+ x?
= Iz[tan"x—a.tan"‘(cxx)]y
I-a 0
Since g >0
F'la) = z[tan'lac—a.tan"a—tan0+a.tan'1(0)]
l-a
1 m s
= .
J-a? |2 2
=
2 s

Integrating, we get

For more study material Log on to http:/www.ululu.in/



F(a) = g log(l+a)+c A2)

Where 'C' is the constant of integration.
TofindC:

Putting o = 0 equations (1) and (2), we get
F(0) =and F(0)=0+C=0
Cc=0

Hence, from equation (2), we have

Fa) = —;l log(1+a) .

Section-D

n+1)
n/2 V/; _2_»'
Q. 8.(a) Prove that Isin"@ 4o ="—

6 2 ..(1‘13
2

Ans. As we know that

sa>—1-

o yPrlyg+l
jsinp x.coszxdx=%.-. 2 12
0 prl g+l
2 2
n/2 n/2
Then. Jsinnedez jsin“e.cosoede
0 0

N
[ 2 2
n+_’—l _n+[ =
P2 d2 1] 2 -
nel 1 2 [n+2 .||3°V0
2 2 2
r n+1
H i 09 l w;».l_n
ence, sin” 0d0 = —. ——=———
'([ 2 n+2
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Jrl o
=z

Q. 8. (b) Find the surface area of the solid generated by revolving the cyclical x = a(0 +sin 6),

y = a(1-cos0) about the tangent at the vertex.
Ans. The equation of the cyloid ax
x = a(0+sinf) . y = a(l - cos8)
The cyloid is symmetrical about the y-axis and the tangent at the vertex is x-axis. For half of the curve 6.

Varics fromGto = .

dx d .
Now, d—;;:a(!ntcose)_ ﬁ:;asme
g _ Jfex)’ (Y [, T oan
aé.:\l(-daj #Laé—) —Va \1+C0§G) +a”sin°6
:a\/l+c0529+2cuse+si|128 =a, E('A+C059)

=a.\/’2.2cos2 9/2=2ac0s0/2

.. Required surface

= 4nj a(l-cosB)2cos6/2do
0

n

- 4nja(2 sin? 9/2) 20cos8/2de
0
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Q. 9. (a) Evaluate fj—— dydx by changing the order of integration.
0x
0:0 e—_y
Ans. Let : ,”—"“ dy dx
0x y Ay
The iimits of integrationare ) g x <« and x <y Soc, A
The region of integration is between y-axis and the line 7 =k S

y =X. In the given order we have to integrate first w.r.t. y and X =0
then w.r.t. X. After change oi order of we have to integrate
first w.r.t. and then w.r.t. y.

Divide ihe region of integration into horizontal strips.
Each horizontal stop starts from line x = 0 and end on line > X
x =y. Also the strips vary from y = 0 and extended to ¥ = @ “ '

After chiange of order of integration, we have

’u‘.\ Yy -y w -y )
= | J e———dxdy:J‘E—[x]()).dy
v=0x=0 0 y

ey * 1T [aes 0
== -->"dy:Je_"d":'[e_T} ‘“f_ e‘}.
o Y 0 L~ -
dxdydz

_xloyi_g?

Q. 9. (b) Evaluate the integral m \/ 3 taken throughout the volume of the sphere
a ‘

2

5
X +y2+z‘=a2

Ans. Changing to spherical polar co-ordinates
x =rsinBcosd, y =rsind.sing, z=rcos¢

r, .
Then, V= i(x,y’z);xz +y2 fzz < az} transforms into

1
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V= {(r.G,d)):OS r<a, 0<0<m0<¢< Zn},dx dy dz = 9° sin 6dr d0do

i 2 .
) dxdydz _ r smegi_riedq)
”J.Vf —y? -7 ££ Va? —¢?
2rrn? aZsin’ t
= J_[ J T sinBacost dt.¢0.d¢
00 0 va“—a“sin"rt

Where - asint

dr =acostdt

sin” t dt.sin6.d0.d4

i
»
L
oS-l

RS
=a’ | j[;.;}inededq)
0otT =

azﬁzn T
e [- cos8].d¢
{
2 2n 2 2
=227 {(—2)ﬂ¢=3—“.[¢}é" =2 ".27:]
4 0 2
—aln?.
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