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1. (10%)*\% V1+iidt,

SOI: s x

T
Set F(z) = / V1+t+dt , where a is a constant.

1132
= V1+thdt = F(z%) — F(sin(x))
sin(zx)

By using the Fundamental Calculus Theorem and the Chain Rule, we can get:
d [*
— V1+thdt = F'(2*)2x — F'(sin(x)) cos(x)

dx sin(x)

=22V 1 + 28 — cos(z)4/1 + sin*(z)

Basically, if the answer is correct, students can get 10 points. And substitution error will lose

1~4 points.
1 s aen A
2. (15%) (a) #F e LR o (T%)
; dz
(méi/ﬁ+1o@%
Sol:
@ 1 A B C
T+
= . (Ipt
3+ 1 $+1+:B2—:B+1 (1 pts)
Then,

A@* -2+ 1)+ (B +C)(x+1) = 1.

Take xr = —1, we obtain 3A =1,s0 A =
Then,

. (2 pts)

W =

(Br+C)(a+1) = 1—2(22—2+1)

3
= —%(mQ—x—Q)
= —%(m—l—l)(az—Q).

1 2
We can get B = —3 (2 pts) and C' = 3 (2 pts). Hence,

L S
w34+1 3x+1) 3@2-—z+1)




1 1 —x + 2
3 dr = + dz
x4+ 1 3(z+1) 3(x2—z+1)

1 / 1 p 1/2m+1—3d
= = rT——= | —dx
3 z+1 2] 22 —x+1

1
/x+1da:' = In|z+1]|. (2pts)

2c+1 1 ) )
/x2—x+1d$ = Eoarpdw et =hfammad L (2 pts)

[o=mv® = [ pm

and we have

1 2(x — 1
B 2\/3/ 2(z—3) d( <x 2))
( \/52 2+1 \/g
Wgp — 1
= 2v/3arctan( (@ 32)) (2 pts)
Hence,
/1d 1=t £ 1]+ arctan( Lyic
nlzx ——n v~ —arcan— - —
3+ 1 3 V3 V3 V3

Each coefficient of the first two terms worths 1 pts.

1
10 3K —d
( %)t/ﬁ s
Sol:

Let x = tan(0) (4+4%)

Since

dx 9
g = ¢ (0) do,

we have
1 sec()
———dr = | — 2%).
/ 2?41 ! / tan?(9) do (+27%)
Now let u = sin f, then the original integral now become :
1
il du. (+2%)
Hence we have the answer:,
-1
— +c (+1%)
u
— 1
= — Sin_1<9) -+ O = T + C, (+1%)

where C' is a constant in R



4. (10%) K /egv(lnx)2 dx o
1

Sol:
/ r(Inx)*dx
1
1 e ¢
= §x2(ln r)?| — / xlnzxdx (by integration by parts)
1 1
1, 1, 1, . .
=3¢ — (Ex Inx — yid ) (by integration by parts)
1
1, 1, 1, 1
T2 T T T
1
= 1(62 -1)
AR
L. M F Ry WHRS 59

2. WH B =R HAED 59
3. 3% c 1y
4. FFREER 1029
5. ARETHR 1234
6. FHEBIBELETR 04
y? = 2 + o
5. (10%) K ¢ #=0 BT B B 3t y-die 38 6970 BB 804
y==6
Sol:
Attention!! In this case , we can’t use disk method , because we can’t write down the explicit
function x depend on y If use this method and explain why you can’t solve it , you can get 5
%
Shell Method :

1.find the boundary of integration 2 %

y =’ + 2°
Let
y==6
to find x
6 =2°+ 22



and x=2

2.wrute down the integration function 5 % + integration 3 %
2
V= / 20m(6 — Vad + a?)de
0
2 2
- / 127rxdr — 27?/ (Va3 +1)da
0 0
2 [? 3
:2471'—? Va3 +1d(z° + 1)
0

1127
9

6. (15%) (a) B In(1+2) £ 2 =0 HFHEX . (5%)

1+«
1—2x"

G5
9

> f(z) =In & FO(0) o (10%)

1
In(1 W=~ — M) =
n(l+2)" = - — fO0)
In(1+2)% = —(142)? = f@(0) = -1
In(1+2)® = 2(1 + )9 = f(0) =2
(1 +2)% = —6(1 4 2)Y = f@W(0) = —6
(-1
continue this way,we can get general items x".
n

1, 13 (=1)-1
Hence In(1+2) :O+x+7x +§x IO S

get 3 points, for the general items,you get 2 points.

1 L1
f(zx) :ln(1 +2$ )2 = §[ln(1+x)—ln(1—2x)] (1 points)
— 2z
1 —1 1 1 1 1
:E[O—Fx—i-?xz—l—gx?)—Zx4+5x5—6x6+---]
1 8 32 32
B | _22__3_44__5__6_.._
2[ T—22" - x 2 37 ]

(2 points and 4 points respectively)

By Taylor expression,we know that

fO0) 11 82, 63
6 26 37 12

hence f(0) = 3780 (3 points).

2"+ - for the first some items,you



7. (15%)

(a) RATFRELE v =0 L LHEXFERGA =8
(i) sinz - (5%)
(ii) tan 'z o (5%)

2sinz —tan" 'z — 2

(b) & lim " + (5%)
Sol:
(a) (i) Let f(x):=sinz,
4
cosx ifne4dN+1
f(")( ) —sinz ifn € 4N + 2
€T =
—cosxz ifne 4N+ 3
siny ifne4dN-+4
Then at z = 0,
4
1 ifnedN+1
0 fnedN+2
F(0) =

-1 ifnedN+3
0 iftnedN+4

The Taylor series of f(z) at x =0 is

> f'(n) > m 3 5

(ii) Let f(z) :=tan 'z,

m:O

! 1 1 2\n
ULC Al e Rl iy ey gf )
f@) = / fi(@) + O = / S (—a?)y +C

(tan~(0) = 0)

s S T A
Z2m+1 TR



2sinz —tan" 'z — x

ilg(l) 0
.1 < ( Dm 5 — (-1)"
=1 — 12 m+1,. 2n+1

1 3 5 3 5
:lim—(Q(:L‘—x—+I—_|_ .)_($_x_+%+...>_$>

o 1 /22° x5+
et DI T RS

11
= lim <— + higher order terms)

60
st
~ 60

AR
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i) At AR %%Z@ﬁ&ﬁﬁ%ﬁﬁﬁyﬁﬁﬁﬁﬁgﬁﬁﬁﬁy%%gﬁ.ﬁﬁﬁﬁﬁ
g Fr R R Ry A TEERY R0

(b) AT B E TR TR AR AT R, 57k EBE Z 020 ik TG HME Ry

8. (15%) & f(z,y) =a¥ o K

(a) = o (5%)
) 2L 59
(¢) z= f(x,y) £5 (2,2,4) L F@A#EX . (5%)

Sol:

flay) = ¥ = e

% %eylnx _ yxyfl (5 ptS)
(b)
g—‘; = (Inz)e!™* = (Inx)zY (5 pts)



(c) Tangent Plane at (2,2,4):

of
z—4 == r—2)+ = -2
Oz <x,y>=(2,z>( ) 0y l(z)=(2,2) y=2)

z—4=4(r—2)+4In2(y — 2)

or

dr+4(In2)y — 2 —4(2In2+1) =0

(3 pts)

(2 pts)



