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

1. Find the integral. (6% x 10 = 60%)
. 101/X o X

(@) [——dx ) [——2dx ©) j (x> +2x)e* dx
) x J - ax
() [ xarcsin xdx © [ g ® [sin36sin56d6
J J Jtan2X J
N4 - X 1 c 2x* +X+8
dx hy [———dx iy [T X
© [~ (h) jx — W [
1

i [ dx
0 -[o x[1+ (Inx)*]
2. A region is bounded by the graphs of f (X) = cos x and g (X) = 1 — cos X in the domain
of —r<Xx<
(a) Find the area of the region.  (10%)

(b) Find the volume of the solid obtained by revolving the region about the line y = 2.
(10%)

(c) Find the volume of the solid obtained by revolving the region about the line x = 2.
(10%)

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

y=X—+L, 1<x<3
6 2X
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No.
101/X 101/X
dx=—|10"*(=x?)dx =— +C
@ | X Jroex) n10

4xdx = %arcsin(ZXz) +C

X 1 1
® [ —2—dx = [ —
J‘\/1—4x4 4-’.1/1—(2x2)2
(c)Let dv=e**dx and u=x>+2Xx — v:%e2X and du=(2x+2) dx
j(x2 +2x)e* dx =%(x2 +2x)e2X—Ie2X(x+1)dx (1)
Let dv=e”dx and u=x+1 - v:%e2X and du = dx
1 1 1 1
e¥(x+1)dx == (x+1)e** — | —e”dx==(x+1)e”* ——e** (2
J e andx =2 xrne — [ Zetdx=_(xr e — e (@)
Substitute equation (2) into equation (1).
j(x2+2x)e“dx :l(x2 +2x)e* —l(x+1)e“ L
2 2 4
:%(2x2+2x—l)e2X+C

2
(d) Let dv=xdx and u=arcsinx — V:% and du= !

1-x?
2
. X .
IXarcszdX :?arcsmx—j

X2
dx
2412

Let x=sind. Then, dx=cos@dfd and +1-x* =cosd

sin’ @ 1 p1-cos26 1 sin 260
Jzﬂ j st@-EJ.TdQ——(H— j

cosd 4 2
:—(6' sin@cosf) =— (arcsmx XV1— X)

. NG . 1 . XA/l — x>
J‘XElI'CSII'leX :73r0s1nx—zarcs1nX+T+C
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No. _2
(e) Let u=tan2x, du=2sec’2xdx

(1+u?)

4
J‘ sec 2X _I(l+tan 2x) 22de__‘[ - du
vtan 2x Jtan2x

:_J(u—1/2+u3/2)du 2(2u1/2+§u )—’—C:q/tanzx +%(tanzx)5/2+c

f j sin 36 sin 50d0 :I%(cos20—cos80)d9:%sin20—%sin89+c

(g) Let x=2sin@.Then, dx=2cosfd@ and +4-Xx> =2cosd

J‘x/4—X2dX _J‘20059 0s0dd J'cos Hde J‘l sm@
X’ 4sin’ @ sin sin® @
A y2
:j(csczﬁ—l)dﬁz—cotH—H:— 4o X —ar051n2+C
X

(h) Let x=2tan@.Then, dx=2sec’dd@ and x> +4 =2sech

1 1 sect
X = | ————2sec’0dO= do= déo
'[X\/x2+4 j4tan9sec€ -[ 2tand J‘2sin6?
[v?2
=ljcscﬁd9:—lln|csc&+cot¢9|=—lln X +4 2 +C
2 2 2 X X
L 2x3+x+8 2x*+x+8 A Bx+C 2 1
(1) 3 = 2 =—+ > =—+ )
X~ +4x X(Xx+4) x x+4 x x +4
2
IWdX :J.(z-f' 21 )dx=2ln|x|+larctan§+C
X" +4X X X +4 2 2
1 b
G [ ax :nmj b 2—ldx+1imj b e
o X[1+(Inx)*] a-0"Ja 1+ (InX)” X b Jdi 1+ (In X)
J‘w; —dx=lim [arctan(lnx)] +11m[arctan(lnx)] =0- (—Z}LZ—O
o 1+(Inx)* X a-0" ]9

=7
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2. % e f(X)=cosx 2 g(X)=1—cosX éhd R —7<X<7 TEFFFP ¢
]ﬁﬂ"‘fﬁ?\?ﬁa’

(@) K ®"EEDdmfH o (10%)

(b) Rt ®HiSHEE Ry =2 g TE YDA - (10%)
(c) Fopt TR YEE M X =2 T gy ‘T’%ﬁﬁa (10%)
The point of intersection: cosX=1—-cosX = cosX= % = X= i%
(a) Area

The distance between curves: cosX—(1—cosX)=2cosX—1

A= J‘ (2cosx—1)dx =[ 2sinx —x]™",

B PYRERE AN PN R E d
- .7_3 o ’ _7 o _g Graphsofffx}:cos(x]andg{x):1—coslx)on[—r:,rr]

— 2\/5 _ 2?72. 15 4 E
(b) Use the disk method el e \
=2—-(—-cosx)=1+cosX 00 /

outer

|
I
|
I
|
1
]
i
)
| i
)
0.5 4 = fix) =cos(x)
— — - - gix) =1 - cos(x) !
Finer = 2 — COSX o |
=1.0 :
: - r }
%

/3

V=7r [(1+cosx) —(2-cosXx)’ ]dX

e7/3
=r [1+2cosx+cos2X—(4—4cosx+cos2 X)]dx
J—r/3

/3

=7 ( 3+6c0s X)dx = 7z[-3x + 6sin x|,

J—r/

—7[[—7Z+3\/§ (r-33)|=—27" +637
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(c) Use the cylindrical shell method
/3 /3
Y, =j 27[(2—X)[cosx—(1—cosx)]dX:27zj (2 - X)(2cos X —1)dx
-r/3 -7/3

/3
= 27rj (—2+ X +4cosx—2xcosXx)dx
-7/3

- b /3
X . .
=2 —2X+7+4smx—2Xsz—ZCosX}
-r/3

=2r —4%+4\/§}:—§7z2 +837
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3
y:X—+L, 1<x<3
6 2X
y'—ﬁ_i—l Xz_L
6 2x* 2 x>
1 11 11 1 1\
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) ( 2 x“j 4( 2 x‘*) {2( xﬂ
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