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—1

tan™ "z d .
1 (10%) & f(z) = / 1—|—tt7 LR () .
Sol:

Then by Fundamental Theorem of Calculus

, 1 IV ,
f(x) = m(tw fr) — m(iﬂQ}
1 1 2z

"1 + (tan~t2)7 1 + 22 144 (10 points)

. (15%) & /(\/1—91:2)3de
Sol:
4~ x =sinf 1< <1 ,',—g§0§g,

B dx = cos@df .

/(\/1 —22)3dx = /]cos@]3c089d6 = /COS4 6do

_ /(1+(320520)2d9

B /(1—|—2cos29—|—cos229

1 )db
B /(1—1—200326’ 1 + cos 460

1 + 3 )dé

_ /(§ n 2cos 20 N COS40)d9

8 4 8

3 sin20  sin 460
= —0
+ 1 + 39 +C

2sin 0 cos 0 n 2 sin 26 cos 260 LC
4 32

8
3
8
§0+ sinfcosf  4sinfcosf(1 —2sin?0)
8
3
8

+C

2 + 32
1 1
sin™t a + 53:\/1 — 22+ gzc\/l —22(1-22%) +C

3 1
= —sin o+ —2v1—22(5 — 22%) + C, where C is a constant.

8 8

oA
SR Py, /cos4 0do H, — /sin4 6dg------ (4%)



ST LU S WRTEY SO (7%)

e 0 R EAREIR, x B9RE - (4%)

3. (20%) ( ﬁ/ld—x 10% b) & ~dr o (10%
0% @) & [ e 0% / v o (10%)
Sol:

(a)
! dx ! dx

1 V372

ey
0 (Tg(x—i)) +1

2 Tt (e I

= 3[tan (3(:C 2))]0 (2%)

~ 2 (tan 'L an - L

= 3<tan 3 tan \/§> (1%)
2 /moow

- Z(5+5)
2

Letting
x T A

Bz +C

14 a3 (1+x)(1—x+x2)_1+x+1

e (3 points)

_ Al—z+2*)+ (Bx+C)(1+

x)

(1

and setting x = 0,1, —1 into

+2)(1 — 2+ 2?%)

=A(l —x+2*) + (Bz + C)(1 + 2),

we obtain

0=A+C

—-1=34

-1 11

1 5) . (3 points)




Therefore

—1 1 1
T _ 3 38+ 3
/14—9[:3dx_/1—i-xd$+/l—oz:—i-xQd:Ij

-1 1 1 r—1 1 3
=— | —d =2 4 Zf—2
3 [ 1+2 $+3/1—x+x2x+3/1—x+x2x

—1 11 1 3 2V3 2z — 1
— Ut z-cfe?—a+ 1+ =2 2V fapn! o

3 n|r+ |—|—3 21r1|.11: x+ \—1—3 5 g tan ( 7 )—i—

—1 1 3 20 — 1
:?ln|x+1|+éln(x2—x+1)+§tan_l( x\/g >+C". (4 points) O

4. (10%) 3% A B y=sin2z ,y=0% x = g FTEIARAGEIR o R A # y shie s ATT 2109 8847 .
Sol:

us

/2 27x sin (2z)dx

0

You may get (3) points, if you write down the formula.

s 1 5
27r< — T cos (Qx)‘ 4o / cos (2x)dx>
2 2 J;

0
You may get additional (4) points, if you write down the right form of integral by part method.

T 1 T
2m(— —(0 — = —
7r(4+0+2(0 0)) 5

You may get the final (3) points, if you plug in the right boundary and get the right answer.

3
\ 1 ‘
5. (10%)>T’\y=x—+§,1§x§2é@r§7é§£§/§’{o

6
Sol:
2
1+ (y')2dz (3 points)
1
2 x? 1
/1 \/ + 2 2:U2)
2 [ 2 1 ,
= /1 (? + Q_J;Z)de (4 points)
> x? 1
— [ &1
/1 (T + 32
17 :
=15 (3 points)



6. (15%) (a) K sinz f£ 2 =08 7 kA& SAXBIHRE . (10%)

:ﬂ5

sinx—x—k‘g—,—

(b) & lim — 5L (5%)
Sol:
R
(a) P?(l'):x—g Tl (7%)
g O
R;(x) = %, for £ lies between 0 and x  (3%).
: a3 x® smEm .

. osinz—x+ 5 —F 7,+ L l siné - x B

O fiy = I =g ) =
81 80
. (10%) A1 A o1 X8 = \/_ﬂ'ij'\ VB BIAME | AERE < 1074,

Sol:
consider binomial expansion.

VB = 1[1+ GG+ QRGIEDEA )] (6%

-1
where (€ between 0 and —)

81
9 1. -1 161
then \/5 = Z[l + (5)(§)] = ﬁ (2%)

Note that the error< | (1)(1)(__1)( 811)( 811

G5 )x2 <107 (3%)

since (£ between 0 and 8—1)

z—g" Ny T O 2

1 cos T - .
8. (10%) £ lim (ﬂ ) o ((“EABIRY x—>g FH o< = 1 ABEA

ro| 3



Sol:

1 Cos T
lim < )
e—(r/2)- \T/2 —x
= x—>1(i7?/12)* exp|[—cosz - In(n/2 —x)] (+1pts) : Taking logarithm
-1 9 _
=exp| lim —n(ﬂ/ x)}
| z—(7/2)~ secx
_1' ! (+3pts) : LHospital’s Rul
= ex im s) : LHospital’s Rule
P |z—(n/2)~ (7/2 — x) secx tan x P P
[ . cos® x . 1
= ex im - lim
P e—(r/2)~ T2 — T a—(x/2)- sinx
- 5 .
= exp 1(1151) —COSTSIHI : 1] (+5pts) : LHosptial’s Rule
T—(m/2)~
[2.0-1
= exp . 1| =exp(0) =1 (+41pts): The Answer




