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% The use of scientific calculators is not permitted in examinations.

1. Find the integral. (6% x 10 = 60%)

@ [xcot?+ndx () | \/le—zdx © [In(¢ +1)dx
. +2X—X
d) [ e™*sin2xdx ©) j(1+sin29)2de (f) jsecﬁzede
- > 1 . X2 +X+8
(@) [Va-xdx (h) jmdx (i) I(x—l)(x2+4) X

T
W '[o &(1+x)dx

2. Prove that the volume of a pyramid with a
square base is

V :lazh
3

where a is the length of the sides of the base
and h is the height of the pyramid.  (10%)

3. Find the volume of the solid obtained by rotating the region bounded by the graphs of
y=4-x, y=0 and x=0
about the line x = -2,
(a) Use the shell method.  (10%)
(b) Use the disk method.  (10%)

4. Find the exact length of the curve.  (10%)

y=In(cosx), 0< xs%
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No.

1 cos(x® +1)

1 )
1. () | xcot(x? +1)dx == 2xdx == In|sin(x? +1)|+C
@ [ xeot(x* +) stin(x2+1) 2 sin(x* +3)|

dx = arcsm(x _1j +C

1
® J‘x/3+2x—x Iw/22 (x—1)°

(c) Let u=In(x*+1) and dv=dx — du= dx and v=X

x2 +1

2x2 2
In(x? +1) dx = xIn(x? +1) — dx = xIn(x? +1) - (2— jdx
JinGe +1) (X2 +1) sz+1 (0 +2)- e

= xIn(x* +1) — 2x + 2arctan X+ C

—X

(d) Let dv=e"dx and u=sin2x —» v=-e* and du=2cos2x dx
je‘xsin2xdx:—e‘xsin2x+2Ie‘Xcostdx (1)

—X

Let dv=edx and u=cos2x — v=-e * and du=-2sin2xdx
Je‘x cos2xdx =—e* cost—Zje‘Xsin 2xdx (2

Substitute equation (2) into equation (1).
je‘xsin 2xdx:—e‘xsin2x+2(—e‘x cost—ZIe‘XsinZde)

5_[ e *sin2xdx =—e""*sin2x—2e " cos2x
- 1 ., . 2
je sm2xdx:—ge S|n2x—ge cos2x+C

©) j(1+sin 20)2d0 = j (L+2sin 260 +sin? 26) d@

1_COS49jd¢9 :ge—cosze—s'”‘m

:I(1+ 2sin 26 +
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(f) Isec6 20d0 :I (sec? 20)? - sec? 29d¢9:j (1+tar; 20)" 2sec?20d0
3 5
= j@+ tan® 26’+%tan4 2¢9j2$ec2 20d0 =20 tan3 20, tanloze +C

(g) Let x=2sin@.Then, dx=2cos#d@ and +4-x*=2cosé

J‘\/4—x2 dx:_[2c056?-2c0349d0:I4c0320d9:J.4.% do

:j(2+200329)d9:20+sin 20+C =260+2sindcosf+C

_ 2 _ 2
4-X +C:2arcsin§+HTX+C

:Zarcsin§+2-§-
2 2

(h) Let x=2tan@. Then, dx=2sec’6d6 and +x*+4 =2sech

1 1 ) 1 1
—— —dx=|—"—2sec?0dO = do==[cosodo
I (X2 +4)32 j (2secd)? I 4secd 4I

X+C

:lsin0+C:1-
4 4 X2 +4

X*+x+8 A (Bx+C_ 2 —x
(x-D)(x*+4) x-1 x*+4 x-1 x*+4

2
J‘ X +x2+8 dx:J’( 2 2x )dx:ZIn\x—l\—lln(X2+4)+C
(x=D(x"+4) x-1 x*+4 2

(i)

. 1 1 1
() jmdx - 2j1+(&)2 EN dx = 2arctan+/x +C

J‘w#dx: lim Jd#dxﬂimr#dx
0 Ix(@+x) a0 dax(@+x) bowdi Jx(L+x)

= lim [Zarctan\/?]i+t!im[2arctan\/§]f :2-%—O+2-%—2- =7
a—0" —0

i
4

2
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v=llse=[ 2D o= -y

_a h 2 _a| e 2 1 5
= |, (i*=2hy+y )dy_F[h y—hy +§y}

h

0

_ah
3

I (@) Pz (10%) 2 (b) P2 (10%)

3. 4w
X = —2 P O (8 Y A R A -

j\ll’f 3 s (S @E{”Lrg Eﬁm&:
y:4_x, yzol XZO

(@) R4z
L ix—-(-2)=x+2, 3 14-Xx

V= j0427z(x+ 2)(4— X)dx ,

4
= Zzzjo (—x? + 2x +8)dx

3 4
= 27{—%+ X2 +8x}

0

:27{—%+16+32j:@7z =
3 3
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ONEE
HEIRY)=4-y-(-2)=6-y
P r(y)=0-(-2)=2 4
V=] 6~ vy -22Jay

4
=;zj0 (32-12y + y2)dy y

_ 374
= 7| 32y —6Yy° +y?} 2 4

0

3

=7 128—96+6—;j 160

4, Fr1 7w mannE o (10%)

y=In(cosx), 0<x<

w|y

dy —sinx
dx cosx

2
IO /3,/1+(%j dx:J.0 /3\/1+tan2 xdx:J‘0 /3\/secz X dx

7l3
0

=—tanx

zl3
:jo secxdx = [In|secx +tan x|

=In(2++/3)=In(1+0) = In(2++/3)
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