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1. (8%) Find the point a > 0 satisfying 3
2 5 1
8
/ 2t = / Lat
1 t a t
fi#%: Applying the definition of the function Inx to the equation shows that
1
21na:1n§—lna. [3%]
Simplifying the above equation gives
1
3lna =1In—.
na=lng
- 3 [207 - g _ 1 Lo
Since 3lna = Ina® [3%], we arrive at a® = 3 namely, a = 3 2%]. O
2. (8%) Find the equation of the tangent line to y = log,,(2z) at (5,1). y =
— 1
5In10 (x=5)+
f# %~ Writing the equation y = log,,(2z) as
Inx
y =log,y 2+ log,yr =log,y 2 + ——
In10’
it follows that ]
()= ——.  [3%
V(@ = e B
This implies that the slope of the tangent line is
YO =g 9%
5In10°
Therefore, the tangent line is
- @-5+L 2% 0
YT 5m10" ' ’
3. (9%) Find the indefinite integral In(e® + e %)+ C

et —e "
—dx.
er +e %
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faz: [BE—) Letu=e"+e® [3%)]. Since du = (e* —e~®)dz [2%], it follows

that
er —e " du _
/—dx:/—:1n|u|+c:1n(ez+ez)—irC. [4%]
et +e”* U
[ %=
et —e " 1 _ _
/—dx—/—d(e’chex)—ln(em—l—ex)—l—C. 9%] O
er +e " et +e "
_ 1 a*—1]"" y y
4. (7%) Evaluate lim, o, |— - 0 , where a > 0, a # 1. a,if a > 1; 1, if
T a-—
O<a<l1
1 a®—1]Y°
%S Lety:[— a4 } . Fora>1andz >0,
z a-—1

1 In(a® — 1 In(a —1
_nx_l_n(a ) In(a )

x x x
(1%)
1 In(a — 1
Asz oo o a9, MY g (19), and
x
In(a® — 1 In[(1—a*)a*] In(l—a*
n(a ): n[(1—a)a’] = n(l—a )—i—lna%lna. (2%)
x x x
So, Iny — Ina. For 0 <a <1 and x > 0,
—1 In(1—-a*) In(l-—
Iny = na:+n( @) _ In( a)—>0asa:—>oo. (2%)
x x x
Combining these results,
1
lim y = b &> O
T—00 1, O0<a< 1.
(7 w/2 1 T
5. (10%) Evaluate the integral / — = duz. —
(10%) & o 1+ (tanz)v2 4
fiR 2

1
1+ (tanxz)V?

T 1

Y symmetric with respect to point (Z’ 5) (3%)
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w/2 1
Let I = ——— dz. Substitute x = 7/2 —y into I. (1%) Then
/0 1+ (tanz)v2 /2y (1%)
0 1
I = —d 1%
e e o
w/2 1 o
= I — 1
/0 1+ (coty)v? Y (1%)
/2 t V2
- [y (1%)
o 1+ (tany)v?
w/2 V2
:/ _(tana)V® (1%)
o 1+ (tanx)v2
Add both I, then
/“/2 1+ (tanx) V2
dz
0 1+ (tanx) 1+ (tanz)V2?
_r (1%)
=5 A
1 ™
I = Z)l==Z 1% 0O
:(3)-3 0% O

6. (8%) Find the volumes of the solid whose base is bounded by the circle x? + y* = 4,
with the indicated cross section taken perpendicular to the x-axis. Isosceles right

. 32
triangles 3
" 1
g A( )zﬁbh—él—x (2%)
2
V= / (4 — %) dw (2%)
-2
1'3 2
= [495 — ?} . (2%)
_ % (2% )
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7. (9%) Use the shell method to write and evaluate the definite integral that represents
the volume of the solid generated by revolving the plane region constitute by the

y=0,y=xand x = 2 about the z-axis. 8;
fe: ply) =y (2%), hly) = 2 —y (2%),
2
V=27r/ y(2 —y)dy
2
= 27r/ (2y—y2) dy
0
=27 [y* —y /3] (3%)
8
_ ?ﬂ (2%)
. . o ) 1 2 (1—2)7°
8. (a) (8%) Find the indefinite integral 22t ——|de. —+-—-"—+C
(1—2)¢ 3 5
(b) (8%) Find the indefinite integral /(ln r)?dr. r((Inz)? —2Inx+2)+C
fiR
(a)
1
/{22—% (1_2)6] dz:/[z2+(1—z)—6} d (4%)
2 (1—-2)7°
=4+~ 4 4
gt (4%)
1
(b) Let u = (Inz)? du=2Inz- e dv =dz, v =z (4%).
2 2 1
/(lnx) dz = (Inz)” - o — /.CE -(2lnz) - Ed:r:
=(nz)* o — 2/lnxdx
=(nz)?* 2 —2xnr—2)+C
=z ((lnz)* -2z +2)+C (4% 0O)
9. (a) (6%) Evaluate the integral /2 v d o 2v/3
: valu integr ———du. — —
! & 0 V 16 — .TQ 3
. x—9
(b) (6%) Evaluate the integral / 213210 dz. 2Injz + 5] —ln|z — 2|+ C
fiR
(a) Let x = 4sinf = dx =4cosfdfd - (1%)
2v/3 72 /3 )
———dzr = 16 sin“ 0 d6 1%
/0 = /0 sin (1%)
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w/3
:/ 8(1 — cos26)db (1%)
0
w/3
— (80 — 4sin 29)‘ (1%)
0
8 2
= ?ﬂ — 4sin (%) (1%)
8
:%—2\/3 (1%)
r—9 x—9 A B
= = (1
(b) 22+3x—-10 (x+5)(x—2) :L'+5+Z'—2 (1%)
Find A=2and B=-1 - (1% + 1%)
%+ 3z — 10 rT+5 x—2
=2In|z+5|—Injz —2|+C (1%+1%+1%)

1
1

10. (5%) Find the value p for which the integral / s dx converges and evaluate the
0 T

1
integral for the value p. If p < 1, the limit converges; ]
" o1 . ! A
g% (5%) Since — is continuous on (0, 1], —dz = lim —dz. - (1%)
g o P t—0t J; P
- Lo ip gt (%)
—dz={ 1-p
;. xP .
—Int itp=1---(1%)
When p < 1, the limit converges and - -- (1%)
h1 1 1
—dz = lim ——[1 -t =—— ... (1%). O
0 P t—0t 1 —p 1—p
2
T
11. Let f(z) = Y
) 1 3
(a) (5%) Evaluate the integral [ f(x)dz. §arctan 5 +C
(b) (3%) Evaluate the improper integral / f(z)du. g
fiR
(a) (5%) Let 2 = 3tanf = 3z*dz = 3sec?6dh. - (1%)
z? sec? 0 df
de = [ —/— 1%
/x6+9 * /9tan29+9 (1%)
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1
-3 / o (1%)
:%0+C (1%)
= Lot v C 1%
= g arctan | — + (1%)
(b) (3%)
[e%e] ) t ) 1 3 T
i f(x)dz = lim i f(x)de = Jim 9 [arctan(g) — arctan 0} =18 (1%)
0 0 3
- flx)dx = tLiznoo t f(z)dz = tE@m é [arctanO — arctan (%) } = 118
(1%)
> T T T
~EH T~
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