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1
b
®) J.qul—(lnx)z

(a) I e " tan(e ") dx dx (c) _[ x> cos 4x dx

cos” X s X TTX
(d) IZxarctanXdX (e) I\/mT ) Itan 7sec7dx
1 VX —16 X+1
© [eoeyr® O 0 [
e 4
0 L@ 16+ x dx

2. ,‘}\U'TFE l' o ‘9’1{’"’1’3 Ff]mm 7f;1 ° (10%)

2

y=x>, y=4x-x’

3. R0 T A R W e BN R M X BRI R R A o (15%)
y=x, y=+x

4, KT MFRE o (15%)

36y’ =(x*—-4)’, 1<x<3, y=>0
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% The use of scientific calculators is not permitted in examinations.

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

(a) j e~ tan(e ™) dx

1 2
(b) Ixmdx (c) jx cos4xdx

(d) IZxarctanXdX (e) j Cos_fnx (f) Itan3%xsec%xdx
1 X —16 . X+1

e 4

0) L@ 16+ Xx° dx

2. Find the area enclosed by the given curves.  (10%)

2

y=xX>, y=4x-x

3. Find the volume of the solid obtained by rotating the region bounded by the given
curves about the x-axis.  (15%)

y=x', y=+x

4. Find the exact length of the curve.  (15%)
36y’ =(x*—-4)’, 1<x<3, y=>0
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No.

s1n(e )

(a) j e tan(e ) dx = j =

(-e™)dx =1In|

— dX =arcsin(lnx)+C

1
b
®) J‘qul—(lnx ‘[1/1 (Inx)* X

(c) Let dv=cos4xdx and u=x> — V:isin4x and du=2xdx
Ixz cos4xdx Ly sin4x—lj xsindxdx (1)
4 2
Let dv=sin4xdx and u=x — V:—%cos4x and du=dx

I xsin4xdx = —lXcos4X+lJ cos4xdx =—lXcos4X+isin4X (2)
4 4 4 16
Substitute equation (2) into equation (1).
I x> cos 4x dx :lx2 sin4x+lXcos4X—Lsin4X+C
4 8 32

1
1+ X

(d) Let dv=2xdx and u=arctanx — v=x’ and du=—— dXx

2

v dx = x° arctanx—j(l— 1+1X2jdx

I 2xarctan Xxdx = X* arctan X —J

= x* arctan X — (X —arctan X) + C = X’ arctan X — X+ arctan X + C

(e) Let u=sinx, du=cosxdx

J‘ \C/zis% I(II/SSI%X) s xdx = J‘( - )du J‘(ufl/2 u>?)du

=2u'"” —%um +C :2\/sinx—§(sinx)5/2 +C
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tan” — —dx:— X 1] Fsec™ tan X |dx
() I an’ sec (sec j(zsec 5 an 5

Let x=4sin@.Then, dx=4cosdd@ and 16—x> =4cosd
(8)

1

I I I
—dX = —4 Hdgz— dH
J (16—x2)"" J (4cos@) 16) cos0

:LJ‘sec2 HdezitanﬁwtC - * _ic
16 16

164/16 — x*

(h) Let x=4secd.Then, dx=4secOdtanfd@ and x> —16 =4tand

40— Isec - 1d6’
secd

tan’ &
16sec secd

:I(secH—cosH)dezln‘ sec:9+tan(9‘—sm¢9+C

IX—_I I4tan(9 4secOtanddl = j

X NX*-16
+

VX2 -16
=In|— —
4

X

+C

) X+1 A Bx+C 1 —x+1
(1) 5 :;+ =—+—

X(X* +1) XX+l x X+l

X+1 I —x+1 1 X 1
dx = || —+ dx=|| —-— + dx
I X(x* +1) I(x x2+1j J(x x* +1 x2+1j

= ln‘x‘ —%ln(x2 +1)+arctanx+C
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No.
M [ lim [ dx + li d
dx = lim X+ lim X
- 16+ X as—eda 47 4 x° b0 J4 42+x
4 b
o 4 : X : X
I 2dx=1nn{mcmn—} + lim| arctan—
-0 16+ X a——oo 4 a b—o0 4 4
T T\ ® «
4 ( 2j 2 4
2. T A EY RAE Fleng 4 o (10%)
y=X, y=4x-x
The curves intersect at the points (0, 0) and (2, 4).
_ .2 A
A—Iz [(4x—x2)—x2]dx—j2(4x—2x2)dx T
N 0 n 0

-3

0 5

y=4x — x*

A

o
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y=x,

4

No.

(15%)

y=+/x

The curves intersect at the points (0, 0) and (1, 1).

YA 7
Ir \—\.":;

y=ux°
0 i : 0 i
AX) = 7(x)? = 2(x*)? = Z(x = x%)

1

V=J‘17z(x—x6)dx:ﬂ[lx2—lx7} :,{(l_lj_o}:iﬂ
’ 2 7 L 2 7 14

Or using the method of cylindrical shells:

1 1
V= 2zy(y —y)dy=27 [ (v -y dy

VA
I y= \.":;

, c\\.‘.‘.‘.‘.‘.‘.‘.‘.‘.‘ N3 1 1

i }\“A’ :27r|:§y7/3——x4:| _ ”{(E_lJ_O}

o N 7 4" ], 7 4

of + i Voo X
Vo \ :27z~i:i7z
[ il 28 14
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4, Fr1Tw MmEERE o (15%)

36y> =(x*—-4)’, 1<x<3, y=0

36y° =(x*—4), 1<x<3, y>0

— y:%(x2_4)3/2 — ﬂ:__(x _4)1/2.2)(:%)(()(2_4)1/2
X

dy2 1 1 1 oy
= 1+ =1+— x(x -4)=1- x+ x* 4( —4X* +4)= 4( -2)
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