10814# Z,.01-04F1 # 1 % i B FI 5 oy AL UE
1. (20%) 3RUAF B bR AE

V2r2+3x-4-x 9

(b) (5%) wlin(f)l_x- 1+ﬁ'

@ (%) iy T

cos3x -1 z

5 (d) (5%) lim (1+i)2w. (e BA g}g(“i) =e.)

X r—>00

(©) (5%) lim

Solution:
(a)
V227 + 3z — 4 - V222 + 3z —4-2)(V222 + 3z - 4
i V227 + 3z T tim (V22?2 + 3z x)(V2z2 +3x-4+1x) (2 points)
z—1 -1 z—1 (x—l)(m+x)
2
-4
= lim v t3 (1 points)
=1 (p—1) (V222 +3x -4 +2x)
4
= lim (w+4) (1 points)
=1 /2202 +3x -4+ x
2 (1 points).
2
(b)
9
lirg zo\[1+— = 11161 (-Vz2+9) (3 points)
x—0" x —0~
=-3 (2 points).
()
-1 -1 1
s 3r-1_ lim (cos3z —1)(cos3z +1) (2 points)
=0 x? z—0 22(cos3x +1)
im sin? 3z
~ a—oo 2(cos 3z + 1)
.2
sin” 3z 1
= — 1. 9 e 2 int
20 (3x)? cos3x +1 (2 points)
9
= -2 (1 points).
5 (1 points)
(d)
lim (1 +e/z)%® = lim (1 +¢/z)@/® () (3 points)
=¢e* (2 points).
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2. (15%) REAT R S5 5 e B

(a) (5%) f(r) = - (b) (%) f(a) = tan”" (Ver=1).

1-cos2zx’

(¢) (5%) f(z) = (secz)®, -g <x< g

Solution:

(a)

2cos2z(1 - cos2x) — sin 2z - (2sin 2x)

(1 - cos2z)?

_ 2cos82x -2
(1 - cos 2x)?

2

~1-cos2z

f(z) = (4%)

(1%)

f'(x) = T (2%:; 1%; 1%)

1 1
1+ (Ver 1) aver—1 ©
1
- G
N

f(fﬂ) _ eln(secw)z _ ezlnseca:. (1%)
secxtanx

f'(x) = e (Insecx + x -

(3%)

secx
= (secz)®(Insecx + xtanz). (1%)
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3. (14%) f(x)=2°+2x-3.

(a) (4%) :RE f(z) /& 1 % 1 RE

(b) (5%) HH(a)f f(z) FREE f (). K f71(=3) B (fF71)'(-3).

(c) (5%) BT f(2) 7F x = -3 MRIEET, FAMRMEEL S £ (-3.01).

Solution:
(a) f'(x) = 52" +2 (2 pts, &HH f'(2))
sol 1:

o f'(x) 22>0 .. f(x) is strictly increasing. Hence f(z) is 1-1 (2 pts)
sol 2:

By Rolle’s Theorem, if f(x1) = f(x2) for some x1 < o, then there is some ¢ € (z1,22) such that
f'(c) = 0. However, f'(c) = 5¢* + 2 > 2. We obtain a contradiction. Thus f(x) must be 1-1. (2 pts)
(b) (1pt) - f(0)=-3 . f71(-3)=0
. 5 434 N=1¢_a) =
(2 pts, eRBAIT) (F) 7 (-3) =) 1
(2 pts, MHH, &HE £/(0)) f/(f71(=3)) = f'(0) = 2. Hence (f7')"(-3) = 7

(c) (3 pts, ARPEEITHIER, A F(=3), (/71)'(-3).)

The linear approximation of f™*(z) at = = -3 is

L) = FH3) + (Y (B (@ (-3) = 5 (0 +3)

(2 pts) f7(-3.01) ~ L(-3.01) = %(—3.01 +3) = -0.005
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4. (9%) Kih4R In(2® -3y) =z —y -1 7625 (2,1) M4 ER.

Solution:

This implies that

So we have

Differentiate both sides of the equation In(z? - 3y) =z —y - 1:

2z - 3% d
e _q % 4%)

x2 - 3y dx

dﬁ_m2—3y—2x
de  22-3y-3°

dy

3
- =2 (3%)

(z,9)=(2,1)

So the equations of the tangent line to the curve at the point (2,1) is

Y= g(m—2)+1. (2%)
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5. (6%) FHST-H4) 1 5 782

1
<sin "' (2a) - sin"!(a) < a , Hf0<a< =,
e o Ge) s le) < G 2
Solution:
Let f(z) =sin"" @, f'(z) = _ (2 pts, sin” @ M)
(2 pts, IEMEEH the MVT.)
1

By the Mean Value Theorem, sin™!(2a) —sin"!(a) = f(2a) - f(a) = f'(¢)(2a-a) =
(2 pts, Hi ce (a,2al) %ﬁ?%%%l:ﬁ)

V1-c?
1

v ce(a,2a) - < <
V1i-a2 V1-¢2 V1-4a?
a a
Hence <sin"!(2a) - sin"*(a) = -a <
V1-a? (2a) (@) 1-¢2 V1-4a?

-a for some c € (a,2a)
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6. (12%) A —E S, IKEPFER r, @& b, r,h> 0, SRS N E R CnfE) .

A
=

Solution:

(a) [ZEM2%) 4 EHBREEE A, 0 <o <r, A Sy % + % =1, By = (1 - %),

(b) [Z=ub5%] BEIFERERERLZ

V(z) :Wx2y=x27r-h(1— E) = Lh ~1:2(r—x)
r r

(c) [ZEMS%] RfERE,
V'(z) = 7r7h~(27‘:v—3902) =0 = x= %r, =0 (1E)
(d) [Z=p12%]) s RfEZ R
R 2 = %r 240 < <1 WE—HR{, V(%r) _ %wrzh S 0,5 V(0) = V(r) =0, ﬁ&véﬂﬁ%%jﬂa.
HAbFRH7R: lim V(@) = lm V() = 0 80— FERIR T B AN e A = %rﬂﬁfﬁﬂ%bbﬁid\o
RN
o (a) FAIETA EEBA ML, BEFESS)(b)IOGEHR.
o H & Hcritical point (F]—FEEED 584>,
o i iicritical point, I BERERE H R MARA, LA KE, 5104
o FECRBIAEET [ KMRIE G R, 4R

. %@Eﬁitﬂ‘/(%r) BRSSP, BRI, (B35 H b ki B B8 R R AR, R ZAS
o CHESRIR ISR .

o FEARMR 0<x<r, WHERARKAE, WTEBGD, &8y GHEHET2ET) .
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)W&Tﬁ@%&&ﬁf@ﬁ%—igmﬁﬁo
(a) (2%) iy = f(x) HOBHRRYE,

(6%) R f/(x). 4RH! f(z) HOIBMERE R,
(2%) 43R H R

(6%) K f"(x). 23y = f(z) BMPE,

(2%)

(2%)

(4%)

)
X

Kithy = f(x) BhES.
Ry =fz) KMHLAR.
1 H R BUE T

Solution:
(a) ATEREL, BHEESHAE. ([WEFA ) ) [2%]

, 1 1 1-22
(b) f(x):_ﬁ‘*g:? [2%] ;

EHE: —1<2<0,0<z<1 [2%]) ; BR: 2 <-1, 2>1 [2%] .
(@1@ﬁﬁafu):§(1%1;mmwazﬂ—n=-§(1%1.

" 2 4 2% -2
(@) f/() = = - =2 T2 (%

M b —V2<2<0,V2<z [2%]) ; MATFR: 2<-V2, 0<z<V2; [2%] .

(e) B8 (~v3,-2V3) TI%T |, (V3 2v/3) [1%] .
(f) KP4 lim_f(2) =0, %Ay =0 [1%]) ; FEMLLR: =0 [1%] .
(g) ﬂzlgl

ALk
o HISVEE AR, RN MR WIERE (R (2)-(1) BAHD (o) BT 5

o PAEMRKIE (a)-(f) KRR . (a)-(F) B HT A () IE A&, Ri(g) A&7, R, HESR(a)-(f) S8E,
1B (a)-(f) I M6 M (g) M lE —B Ril(g)W4a 18627,

o SAHIEATRERE RN, (AL R (a)-(f) I HTAI(g) KB AN
o HZE(a) CANIETE S BAEBRE, 37 (o) FUBTREHRF RS9 K BERY, BT 4
o HULSE B E B (nhR{E, RS f (R SRR L, EEAD.
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