10613 Z01-05 B Hich 2R RF D=8
1. (10%)

o (z+1)(371-9)
(a) X }Cl_r)rll o :

o 1. tan’(m(z-2))
(b) X }clg (x-2)3

Solution:

(a) (5 points) Method without L’Hospital rule:

1 312+1 -9 3x2+1 - 32
il_I)I% (37 hl ig 1 ) = ]Arl—{rll(x + 1) 1$1£I11 m (fOI' the latter let Y= .732 + 1)
y _ 22
=lim(z + 1) lim o3
z—1 y—2 y—2
d(3Y
_,. 46
dy y=2
=2-32.1n3

=181In3. (5 points)
Method with L’Hospital rule:

1 z2+1 _ z2+1 _
lim (z+1)(3 9) im3 9

z—1 2 -1 >l -1
. 3*+1.n3. 22
=lim —M8M—
x—1 1

=181In3. (5 points)

&%: When doing the derivative of (33”2”)' =37*1.1n3. 2z by chain rule, missing any one term
2

of {37°+1 In3, 2z} will cost you 2 points and missing any two terms of {3%*!,In 3,2z} will

cost you 5 points.

(b) (5 points)

3 _ i3 _ 3
lim tan®(7(x - 2)) _ iy S0 (r(z-2)) T
=2 (z-2)3% =2 (m(x-2))> zcos?(m(x-2))
fi ST (2 = 2) ) m (for the former let y = 7(z - 2))
= im or the former let y = 7(x -
=2 (n(z-2))} =2 zcosd(m(z - 2)) Y
sin®y 3
=1i li
50 Y3 e xcos?(m(z —2))
1.7
2
3

—. (5 points)

£%: You will get no points if you write

_9 ' _
lim tan(mw(x —2)) 1 orlim sin(m(x - 2)) _
T2 -2 T2 -2

1.
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2. (10%)
(a) Bt FIIBEEE,
(b) BB tan 'y —tan 'z <y—x ¥ y>2 >0 FMIL,.

Solution:
(a) (5 points) Assume f(z) is defined in [a,b] and satisfies
(i) f(z) is continuous in [a,b];

(i) f(z) is differentiable in (a,b).
Then there exists c € (a,b) such that

f'(c) = W. (5 points)

§t1: You will get no points if you write

F0) - f(a)

fe) = 2

§£2: You will get 3 points if you state Rolle’s Theorem instead of Mean Value Theorem. n

(b) (5 points) We may assume y > z since the case y = x is obvious. Define f(¢) = tan™'¢ in
[x,y]. Then f(t) satisfies the assumptions of Mean Value Theorem. Hence there exists
c € (x,y) such that

fy) - (=
iy L -1
y-x
That is,
1 -1, _ -1
_tan "y - tan x.(3 points)
1+ c? y-x
Since1+62§1andy—x>0,wehave

tan-ly - tan~'z < : (y-2) <y—z. (2 points)

+ 2

<1 instead of > 0 to obtain the final
1+ ¢2 1+ ¢2

§%: For the last 2 points, one should specify

inequality.
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3. (10%)
(2) % h(z) = 2%, K B(2).
(b) & f(z)=2", K fO(x).

Solution:
(a)
h(x) = e*n® (1%)
R(x)=2"(xInz) (1%)
=2" (Inzx+1) (2%)
h'(2) = 4(In2 +1) (1%)
(b)
f(z) =2 (1%)
f'(x)=2"-1In2 (1%)
f'(x) =In2-(27)
= (In2)%.2*
fO(x) = (In2)°-2° (3%)
4. (10%) % L (costan' z)
: 0) R —(costan™ z).
Solution:
Let f(x) = cosz and g(z) = tan™' z,
d 1 i
%(Costan x) = dwf(g(a:))
= F'(9() - 5 o(x) (2%)
= —sintan'z- %(tan‘1 T) (4%)
i _ 1
= —sintan 1a:~x2+1 (4%)
Let f(z) = costan™' x and 6 = tan™' x, where 0 € (-7/2,7/2). (2%)
For both cases of 6 € [0,7/2) and 0 € (-7/2,0], we have:
f(x) =cosf = C (22 +1)71/2 (2%)
x2+1
fa)=(-5) @2 (3%)
-
NEEDEE (3%)
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5. (10%) PSR &S \/1 +sin(0.003).

Solution:

8% f(x) =y/1+sin(z) (2 pt)

= f'(z :L(x) 3 pt
f'(x) 3T e sin(D) (3 pt)

f(x)~ L(z) = f(a) + f'(a)(z-a) (2Dt)
choose a=0 (1 pt)
0.003

~.£(0.003) ~ L(0.003) = £(0) + f/(0)(0.003-0) =1+ =1.0015

6. (14%) FISEIBAAR - dy & Y R g oy oty ot =1 OB 2= 1y -0 B2

Solution:
ERMEYE » MR
3y? 2y + +x@+2x +xd -322=0-—(=%1) (5 pt)
Var T T e Y dx B P
3
:’ :1 —:—
=1, y= O'.--|5-7\t'§’.1ac il (2 pt)
Big, N(1) mEH « MoEE
dy dy dy dy  d?*y dy dy  ,d?y
6 + 3y° — 4+ 2y+2x— +2 ——6 0 (5 pt
W 3 g e ae e R gt g 00 By
dy 3 d?y 3
:’ = 1 = _— = - F4-1] /‘E _— - 2
1% x ,y=0, . 2?5'7\_t:_£t%=dx2 5 (2 pt)
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7(23%) By - f(a) - 223

(a) y=f(z) & " (BR)EL (3%)
y=f(z) & (/)& (3%)
(b) y=f(z) % (EE)MAL (3%)
y=f(z) & (BRE)MAET (3%)
(¢) y=f(r) ZBKE(BEENEE): (EERE) (2%)
y = f(z) 2HW)MB(EBEENEE): (EE4Z) (2%)
(d) y=f(z) ZFEHERS (4%)

() B y=f(x) 2B (3%)

Solution:

e 2D

(a) (6 points) Increment: (-3,0)(J(0,3).
Decrement: (—oo,-3)[ J(3,00).

, 922 + 81
f'(x) = i

f(x)=0=2"#0=>2%0
-9(z+3)(x-3)=0=>z=3 or -3

Increment: f'(xz) < 0= -3<x <3 = (-3,0)J(0,3)
Decrement: f/(z)<0=1z>3 or 2 <-3= (—00,-3) J(3,00)

(b) (6points) concave upward: (-3v/2,0) | J(3v/2, 00).
concave downward: (—oo,~3v/2) [ J(0,3V/2).

, 182 - 324
f (x) = T

f"(2)=0=2°#0=12%0
18(2% - 18) = 0 = z = 3v/2 or -3v/2

concave upward: f’(z) >0 =z >3v2 or x < -3v2 = (-3v2,0) [ J(3V/2, 00).
concave downward: f”(z) >0 = -3v2 <z < 3v/2 = (—c0, -3v2) [ J(0,3V/2).

e (a,b)score: answer 1 point separately(a didn’t wirte x # 0 lose 0.5 point), right differential
equations 1 point, how you find interval 1 points.
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(¢) (4points) local max: (3,2), local mini:(-3,-2)

local max: value of f of f(c) > f(x) when x is near c.

local mini: value of f of f(c) < f(z) when x is near c.

e score: answer 1 point separately, right concept 2 points.
(d) (4 points) asymptote:x =0,y =0

2 _ _
Horizontal Asymptotes: y =0 lim 9(x—33) = lim — + lim 9(—33) ~0+0=0
T—>00 T T—>00 0 xr—00 €T

2 _ _
—Q(x 3 3) ~ lim —9( 3) = o0
x zo00
2 _ _
Slant Asymptotes: y = mz + k = lim Lx) =m = lim 9(x—43) ~ lim A 43)

T—oo T—00 €T T—>00

Vertical Asymptotes: z =0 lir%

= oo (it’s

mean y = oo = x = 0)

e score: answer 1 points separately, right concept 2 points. ( notify: if you jump through

process lose 1point.)

(f) (3 points) Plot the f(x) and indicate asymptote, local point and infection point.

olx?—3)
X XS
—2 -1.125 10
-1 18
0 undefined
1 —18 (4.243, 1.768)
2 1125
3,37 —1.767767 -30 20 {0 0 (2,1125) "o
3V (2) 1767767 ' (_4_2:43: 1768) (-2,-1.125) '
-10

[ ]
e vertical asymptote 0.5point, horiaontal asymptote 0.5point.

e infection points 0.5point separately, local points 0.5point spearately.

Page 6 of 8



8. (13%) %18 3 ZEHE, MED O BE—@ 2 AOB. i 04, OB EM#HR, REASE., #2
2
miEs " Heh o S@ENT, h-#E.

A
3

Solution:
Br#HEEEAIN V =

mr2h

3 Br?+h?=9,0<h<3,0<r<3

1. (B5%—) ¥8 12 = 9 h? BAHBBEARS

7(9 - h2)h

V() =T

B h DB
(9 - 3h?)

3
AAREBDEAETEEREEMD BRI, ME V(L) =0, h LWERE 9-30° =0,
tth = /3, Bh=-—V/3FRE(EB0<h<3),

FERACKEBBREEL - VIHRER2BEBMRAME (local maximum), #V'(h) =
SBEHLMDE

V/(h) =

m(9 - 3h%)
3

V"(h) = -27h

RNV (V3) <0, BtV (V32— BB AE,
BREEERE, V(0)=0BV(3) = 0&8/IRV(V3), BV (V3) = 2V3rB#HRNSR
N i

2. (F352) #8h = V0 P AsBEEATE

7r2\/9 — 12

V=T

MR DB )
! _ E 2 r — Z _ 3
Vi(r) = 3(27’\/9 r —\/9——7’2) 3(187" 3r?)
AABMBAETHESEEMD SRONE, REV'(r) = 0, rWBEREr(18 - 3r?) = 0,
Itr = +V/680, Br = —V6R&(ER0 <7 <3),
EE—EEARBE, - 0RVREERBHEAME, BV (r)ME-V6<r< VBV (r) <
0, B&r>V6RV'(r) >0, Bitr = V6REMRAIE.
BRBEERY, V(0)=0BV(3) = 08\RV(V6), BV (V6) = 2V3rB#RNES
YN 1i- R

E2BN: (FEEEEERIE, FTEMEXIEUUTRAKESD)
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. ERBHV (h)3V (1) 849,

. ERiE F AN R — D832 .

. BE—RHMAZERONLERBAETEE29, *RBATEE1ID.
| EEHHESID, BRNIERS NS

(a) RIRBBHEMDZRONLEEBRA BN
(b) FIBBBREINID
(c) mEHRIN1H

Il
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