1051 &01-05 Eich ZEREMF DR
. BEH f(r)=aVa?+3.

(a) (5%) BB f(z) B—H—WH,
(b) (5%) % g(z) B f(z) CREH, K ¢'(-2).
Solution:
(a)
flx)y=ava+3
2
f(x) :\/z+3+% >0,Yz e R
= f(z)BIBERE, FIMf(2)R—H—HH,
FHEE:
1. W2=1%+2%
2. T £ (2)>0, Fiblf(z)BBRISEILEE 1= 1%
3. T f(z)BISE, Fillf(z)B—%—1=1%
4. WMDEEIR, BIERERT f' >0 = fERIQEIE=>—¥— | BiEm, FTLIEERBAED.
(b)
g(f(z)) =z
g(f(x) f(z)=1
' 1
g (f(z))= m (2%)
Br=-1,f(-1)=-2, Bill g(-2)=-1 (1% +1%)
o I
~g (-2)=g (f(-1)) = 7D "5 (1%)
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var+b-2

(a) (6%) 8 a.b BEB, & lim "= =2, Ala,b=?
2
(b) (6%) & lim(Zi )2n,
Solution:
(a) [Method 1]
vV b-2
B lim z = 0, m%% =2, B

V4 b-2
lim(\/ax+b—2):limx-L:OQ:O
x—0 x—0 x

#fmvb-2=0, Blb=4, B—FHHE, ESBREER{LTE

azx . a a
= lim

z=0\/ar+4+2 T4

2=lim —————
z=0 x(\/aaz+4+2)
Rita = 8,
[Method 2]

ERMNZERES () = Var+b, TEHERF(0) = 2, BIRERRBS (0) = 2, BEHS(0) = 2,
BvVb=2, Blb=4,

S—75E, BABES (z) = #m FR S (0) = % =2, #fia=8.

TAEE:

(a) ZETENHEESE0D,

(b) ERBE{TE2D

(c) SHEHIETE1E25 (BURRATRBEISHA )

(d) BHEHMETUSHH TN, (IEBEHEREAEDIDH )

() BRSPS _MEINEREEZTUSILBNIN, FURSE=D,

(f) MBERa = 2vb + 41825350 (ARG ZREIET— EEEBSNTae5 B )

(g) LEFEtEERENIZ2D
R HR BT R E I SR A E:

e= lim

1\" f
(1+7) = lim (1 + h)*
n h—0

E2RALNBAE2D, BRHNELDS, BEBRIEERZRERIED.
[Method 1] BiSZEEEE:

4 2n 4 "T_Q 8 4 4
Eﬁ:7}i—{r‘3°(1+n—2) :7}1—{&[(1+n—2) ] (1+n—2) =
[Method 2] EETUEE
n+2\2" . 4\
lim ( ) = lim (1+ )
n—oco \ N — 2 n—>o0 n-2

ALETh = ) ElJn:2+é E3)lid

n-2 h’
B = lim (1+7)" % = lim [(1 + h)%]8 (L+h)*=¢
h—0* h—0
[Method 3]

24
1+— ’
. 2\2" 1+2 new[( ) ] 4
#st - lim () :lim(l g) - LS S
n—oo n — n—oo —_ =

ogLE
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(a) (5%) B y= cot(cos2(3x)), ik %

d
(b) (5%) B y=a"™% x>0, K -2
dx

(c) (5%) 3 sin3z HIE 52 BEBEE,

Solution:
(a)

% = —csc? (cos?(32)) - (0082(317))/ (2%)
= —csc? (cos?(3z)) - 2cos(3z) - (~sin(3z)) -3 (3%)
= 6sin(3z) cos(3z) csc® (cos®(3z) )

(or = 3sin(6x) csc? (COS2(3£I})))
(b) (1) Since y = 2™% = e(Ine)” (1%), we have

j—gyc = ema)”. ((lnx)z), (2%)
= (o)’ 2(Inz) - 1 (2%)
T

=2Ing - z™*!

(2) Since Iny =1n (ash””) = (Inz)®> (1%), we have
!

(2%) = 2Inz é (2%)

Therefore,
d 1
& Y =y-2lnz- - =2lng- M
dx T
(3)
dy Inz-1 Inx !
azlnxm 2%) +Inz-2*"-(Inz)" (3%)
=2Inz-gme!
(c) f'(z)=cos(3x)-3
f"(z) = —sin(3x) - 32
" () = - cos(3x) - 33
f@(x) =sin(3z)-3*  (2%)
By induction, we have
cos(3z)-3" ifn=4k+1,keN
£ () -sin(3z)-3" ifn=4k+2,keN
xT) =

—cos(3x)-3" ifn=4k+3,keN
sin(3z)-3"  ifn=4kkeN

And therefore, 2 (z) = 3°2(1%) sin(3z)(2%).

Page 3 of 10




4. (10%) #5898 [tana — tanb| > |a - b|, Erh a,be(—g,g),aib.

Solution:

%f(z)=tanz, WEREK—MIE, HFATLURR < b BIRfE[a, 0] LEEE (0, ) ETMD, RIREBIIEEE(Mean
Value Theorem, MVT)THEFEE € (a,b), ERF

£ (€) = tana — tanb
a-b
fif (z) =sec’z, BER-1<cosz <1, Eitsec?z>1, Bf (&) >1., ML FIXE

tana — tanb
—2>1
a-b

En

tana —tanb>a-0b
FLUE R PTURE. > bAVER, AIEERE,
FEE:
. EEHEBEEZNT, 09,
2. MBEEMYETETED (SELESNERER ), EERESERDETENEGID,
3. BHES (z) = sec? s ERERTE29 .,
4. FRR#scr2BETE2, EA—SERRRENTEESERETFI2N25.
5. BEEEa, bZENANEEK, NEMIEEERRBHN R, ZESNETE2S .
6. EtMEREC XFLAMEEBE2D. (MRE T REBS (v) = tany 1. [ ERPETE | 55, )
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. (10%) EFIBRIEER IEr o 0002 o,

Solution:
f(@)=e"r (2%)
! sin"tz 1
f(@)=e e (2%)
BYEEE: [(2)~ f(a)+ [ (a)(z-a) (2%)
Bz =-0.0002,a=0 (1% +1%)
.._esinfl(—0.0002) ~ esin71 0 + esin71 0 11_ = . (_00002 _ 0) (1%)
=0.9998 (1%)
A

in~t s = /=
1. f(z)=€"" "EMDER, RERERFD;

= in~ 1! — — —_—
2. BRIEE T (0000 5 0000, BEREERS,
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6. (10%) KER#R 2 cos’y = siny 7 (0,7) BEIEHER.

Solution:

(1) cos?y+x-2cosy- (-siny) -y =cosy-y (5%)

2
Therefore, — = o8 Y —.
dr cosy+2rcosysiny
dy cos’

-1 (3%)

dz (z,y)=(0,) - cosm+2-0-cosmsinm
So the tangent line is y — 7 = -1(x - 0), ie, z+y=7 (2%).

S sint
(2) Since x = 1n2y , points on the curve can be parametrized as (17n2’ )
cos“y cos“t
dy 3
dy 4 1 cos” t
Therefore, & = % = costcos? t—sié101;(42tcost(—sin t)) - cos2t + QSil’lzt (5%)
dy dy cos®
=Y —=-1 (3%)

de (#,y)=(0,m) ~ dzlis " costr+ 2sin’ 1
So the tangent line is y — 7 = -1(z - 0), i.e, z+y=7 (2%).

(3) Since z = %, the inverse function is given by g(z) = ﬁ, and the slope at (z,y) = (0,7) is equal to
cos?y cos?zx
1
g'(m) 2 2 2
coszcos®x —sinz (2cosx(-sinxz)) cos®x +2sin”x
J(x) = i . : (5%)
) costx cos3 x
Therefore, ——— = -1 (3%).
g'(m)

And the tangent line is y -7 =-1(x -0), i.e, x+y=m (2%).
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7. (23%) By=[f(z)=

(z+1)3
2 + 22

(_oov -1- \/g) J (_1 + \/57 Oo)

(a) y=f(z) & (ER)EE (3%)

y=fx) E (-1-V3,-2)u(-2,00u(0,-1+V3) (EBE)ER (3%)
M) y=fx) & (-2,-1)u(0,00) (BE)MEL (3%)

y=f(@) & (~00,-2)U(-1,0) (BEEET (3%)
(© y=f(o) ZEXBERENE): 2 (13- f) (EE1R) (2%)
Y= f(z) 2EME(EFENE): 3f (-1+V3,+ f (EEAE) (2%)

(d) y=f(z) QFIBEERD y=x+1l,2=-2,2=0 (4%)

(e) B y = f(z) 2B (3%)

Solution:
(a) bFE
(x+1)?  (z+1)*  [(@+1)?-1](z+1)+(z+1)
22+2x  (x+1)2-1 (x+1)%2-
z+1
=x+1+m
WS
[((z+1)?-1]-(z+1)-2(z+1) “1-(z+1)2

fl(z)=1+ [(z+1)2-1]2
(1)t -2+ 1)2+1-1-(z+1)?
- [(z+1)2-1]2
C(z+1)?[(z+1)2-3]  (z+1)%(a® +22-2)
C [(+1)2-1]2 22(x+2)2
TJNESER 0, Bl x=-2, 0 HFAE%E, B
fl(z)=0=> z=-1, -1£/3
f(2)>0=> (z+1)*-3>0
= r>-1+V3Hr<-1-V3
ff(x)<0=> (z+1)*-3<0B z%-2, 0
-V3<z<-2, 2<2<0H0<z<-1+3.
RLLE f(z) 7 (-0, -1 -V3)U(-1+/3,00) LiEIB GEEEH f(2) F 2 = -1 FIRLZERR),
7 (-1-v3,-2)u(-2,0)u (0,-1+/3) LER.
i BSIREEEES, f(2) 7 (-0, -1 -V3]U[-1+V3,00) LiEE,
LB
FRT5H:
| Mo ERE, ERBRENERNDHE, BERAENEE,

[(z+1)2-1]2

at +4a3 + 322 - 20 -2
x?(x +2)?

=)

= —

& [-1-V3,-2)u(-2,0)u (0,~1+V/3]

ERER, EEE 3%.

(1
[2] M ETRERD R, IBED %1%27%3%%%%15&% M 1%.
[3] Mo Et B R ERER, 11‘2%5.:5&217“&515&53.15@#]&)?% Z2R¥F 1%.
[4] BREBERER 2 B 0, KB (-1-V3,-1+V3),z+-2,0, 1 1%.
[6] EEIMBRERKRERE. EF?ZE%ESB%? -2,0 AIE AN, EtI9REEE.
[6] MDEYE, RUBE = -1 B, BT 4%.
(b) ERI—/\E, BISA L
ron -1-(z+1)* “[(z+1)2-1]-2
f($)_1+[(x+1)2—1]2_ [(z+1)2-1]2
L 1 B 2
T (z+1)2-1 [(z+1)2-1]2
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STE—RiMD, 8
(-1)-2:(x+1) (=2)-2-2(z+1)

F@ =G 1P (e -1p
_ 2(x+1) 8(r+1)
Tl 212 @12 -1
:(x+1)2[(x+1)2—1]+8 _(z+1)[2(z+1)* +6]
[(z+1)2-1]3 [(z+1)2-1]3
_2(@+1)[(z+ 1) + 3] - 2(z +1)[2? + 2z + 4]
23 (x +2)3 - x3(x +2)3
2(x +2) (2 + Da[(x+1)%+ 3]
x4 (x+2)4
223 + 627 + 122 + 8
% xt(z+2)*
BERAE = = -2,0 BAEFE, HaSERACEERAO TR
T -2 -1 0
- A " 5 —A A: REE.

FHMEEBRES (-2,-1) U (0,00), MMOETHEBS (-0, -2) U (-1,0).
ERERIRS BDBAMELE (-2,-1]U (0,0), MEAT (-, -2) u[-1,0).

FBH:

[1] MOEBIER, ZRREIAZEARND R, BHRBYEERS, E0463 3%.

[2] MPEtEMD R, BHEMFEBESEERE, 1 1%.

[3] MO EHEREMER, KBB2 MO BMEERYEE, BHBF 1%.

[4] MEL, MATEBRERERE -2 ] 0, &3 1%.

(5] BRSEBIERES, BT -2,0 RISHAMN, HiREsE.

KEDE— R D 2R, THEREMBEERRE (critical point) REWD FEENES -1, -1+/3,-2,0. 8 -2,0

CEHBEREE, ALREE -1,-1+ /3 =8

FIRBALEN RS ER, BB RMIETE,
V2T 3V3

f'(-1-V3)<0=> f(-1-¢§):‘3j:—— % (B%) mAfE.
f(-1)= 0> BHMEARBTHS(-1) WIME.
f'(-1+V3)>0=> f(—1+\/§)—i % (BEp) 3 f&.
(B: A r=-12V3 = z+1=+V3 KA.
IR (—1—I—M) BEAL, (-1+V/3, M)%’fﬂﬁd\%ﬁ

TR
[1] MEHTZE 1%.

[2 Hﬁj(’fnTIJH:JEﬁia:be FAREDEEE), RERSEERIN 1% ~ 2% .
[3] ;2BER, ABER, AFE5.

KHENTHE v > 00 B, B
r+1

[f(z) - (z+1)[ = @r1)2o1

Hilt y =2+ 1 B—NEEH (5 2 - +o0).

SHNBERIANZDBE 2=-2, 0 KR 0, AtE z > -2, 0 BEWEE/BRWEKX, il 2 = -2, 2 =0 RMIFHBEH
El s paba%

[1] REGER y=o+1, 2%.

2] =0, 2=-2, & 1%.

(3] RBER, ARER, FFHED.

‘—>0.
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local max. A
local min. B
inflection pt. C

TR
[1] AR E S,
[2] BUESRIREIN, REEEMIISthE « BISRE (~1,0): SZIBHE, 1 1%.
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8. (10%) E%[I—‘Ei?flﬁl'@ﬂ%i_ r RETF(60 <z < 120)HHAFER 500/z (RE/RF), [REBEBAFH 20 TEFEITERNBHE
400 T, EILEISH 400 RE, FHREHBNIRNFABARINBERT, FENKEREEFTSD? (HELFMHE
60 1 120 =2/ )

Solution:
400
Let f(x)=20-2% 1 400- @ _ 16 + 100000 (4pts)
x
then f'(z) =16 - " 160000 (4 pts)
x?
set f'(x)=0
then 16 — 160200 =0= 2 =100 (2pts)
iy
answer is 100km/hr
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