10318 Z01-05 M Bich ZBEMF D =%
1. (15%) 788 o3 + 2y + a2y - 205 = 1 £, FABMAR ()% 2ARRK O)EH -1, y-1 B2 % Ly >,

dx’ dx?
Solution:
Bty + xy? + 2%y - 223 = 1B D!
(") =y
(29)
(zy®) = y° + 2zyy’
(4 2)
(z%y)" = 2zy + 2*y
(49)
(—22°) = 627
(12)
=3
y2y' + y2 +2xyy’ + 2wy + J:Qy' -62%=0
Bl:
J = 622 —y? - 2zy
3y? + 2xy + 2
(13)
E(z,y) =(1,1)8:
y -1
2
(12)
EEH Y2y + 9% + 20yy’ + 2oy + 2%y’ - 622 = 0B —REE:
(3y? + 2zy + )y + (6yy’ + 2y + 2xy’ + 22)y’ = 12z - 2yy’ — 2y — 2y
7 (x,y) = (1,1)8:
y// _ 2
3
(22)
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2. (12%) RBE y? =22 MYR LT (1,4) K,

Solution:
2
Let the point be (%,y) which is closest to (1,4). (2%)
2
It must be a critical point of H(y) = (y? —1)%+ (y-4)* (2%)
2

y 7
H'(y) =25 D)) +2(y-4) =y -8 (4%)
Let H'(y) =y>-8=0 ,we get y =2 and thus z = 2. (2%)
Since H'(y) > 0(H (y) increasing) as y > 2 and H'(y) < 0(H(y) decreasing) as y <2 ,
y =2 must be the absolute minimal point. (2%)
.. The closest point is (z,y) = (2,2)
*If you didn’t explain why the minimum occurs, you won’t get the last 2 points.
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3. (21%) & y=f(x)= 1+I20 EETIAEE, BEAEZRLEHER(E5HE), EMKRZERETE, HE'®,
(a) KBIEARCERR o (5%)
WRER (v,y) = , WNEER(z,y) = (£ 2%),
EH:
(b) HBMALCERR , HEMBETZERR (#5%).
Rea#s (v,y) = (2%). EM:
(c) BLIRAD (3%). EH:

(1) BEEE, EBARE. CMTUE. EAENE. RESRITE. (SEME)4%)

Solution:
(a) f’(x) _ 322 (1+2%)-2z-2° _z 2(z%+3) >0 ,VzeR. (4 ptS)

(1+22)2 (1+22)2
so, f(x) is increasing on (-o0, 00) (1 pt),

and f(z) has no local max or min. (2 pts)

(b) f”(:v) _ (4;c3+6x)(1+1-2)(211290(21;1x2)~2x~(x4+3x2) _ _?ﬁij)_??) =0 1= 0’\/3’_\/3 (1 pt)
And since

f"(2)20 < e (0,V3)u(-00,-V3)

So, f(x) is concave upward on (0,v/3) and (-c0,—\/3). (2 pts)

F(@) <0< x e (3, 00) U (-V3,0)

So, f(x) is concave downward on (v/3,00) and (=v/3,0). (2 pts)
Inflection points: (0,0), (\/5,37\/5), (—\/5,%‘/5) (2 pts)
(c) I3E—:
(1) EE#ER :
& f(zr):R—>R FLUIEEEETLR

(2) K FEEHAHR :
AR limg.ie f(x) = o0
FRLLR B KT H#R iR

(3)SIBHEAR -

f(l’) _ z(1+22)-x x4

1+w2 1+x2 1+Z2

= limy s (f(7) — ) = limyi00(552) =0 (3%)
FILARIEGEARS y=2

&

(1) EEHER:
@75E—

(2) K PR 48
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B75E—

(3) R BRI
TELERD y=ma+k

= limyioo (f(2) —y) = limg s (f(2) — (Mma +k)) =limgs0(f(x) —mz—k) =0
flz) _

x

EY < limgsoo 29— limy poo & = limgieo 292 = limy pee 155 =1 (2%)

m = limg 400 ( = -

a 2
k= limg s soo (F(2) = ) = iMoo (f(2) = 2) = 1Moo (75 — ZE2D)

. z° z+a® . -z
= hmx_,ioo(lj:? - 1+Iz)) =limy ie0 75,5 =0 (1%)

FIBE &S y=a
(1) EXNHE, SHARE. FMTUE, EAE0E, REBRWER, (SBH0E) %)

BHER (1%)
SEREES (1%), & (3%)

EEER, MALRMRIIET v, y. MAER, BIOOR, MOEHER, MOUSHER. BYE
WL 5, SHEBND,

Page 4 of 8




4. (10%) (a) R (1+2)'° & 2 =0 BREEEEAR,
(b) F(a)fEEt V/8.03 218,

Solution:

(a) (5 points)

Let f(z) = (1+2)3, f'(z)=1(1+x)73
f0)=1, f'(0)=3
f(@)~ f0)+ f(0)z=1+1iz

Or

Let f(z) =25, f'(z)=31a"3
fy=1, f(1)=3
f@) s f)+f(Dz=1+3x

(b) (5 points)

3 1

3
800)
1

3
2(1+ - x — b
© 2legx ) (y(a)
1
= 2(1+ —
(+800)
801

400

(8.03)5 = 2(1+

If you solve this problem without (a) , you will get 3 points.
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5. (12%) & f(x) =3z —sinz
(a) BB f(x) BEIBHE,
(b) % g(x) B f(r) KREH, XK ¢'(0) =?

Solution:

(a) (6%)

since -1 < cos x < 1 (1%)
f'(x)=3-cosx >0 (5%)

hence f(x) is increasing
(b) (6%)
By derivative f(g(x)) ==
f'(g(x)g'(x) =1

, B 1
9O)= a0y

f(0) =0 gives
0=9(f(0)) =g(0)
Hence )

'(0) = 1
7O 5w

S@EH £(0) = 08Lg(0) = 0 31—
==y EBREEEARTEENHIDRE
BE—EEERER1F2D

BERY (0) = 1, $12
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. (20%) K y'.

(a) y= 3"

(b) y=tan™1 (1 +2?)

(¢) y=In(z+V1+22)
)

cos T

(d y= l+sinx

Solution:
(a) y =357 [5pts]
/(2) = 3, g(x) = cosz, Bl y = f(g(x))
Heff'(z)=In3-3"
y'=f"(9(x)) 9" (2)
=In3-3°"". (-sinx)
(b) y=tan™1(1+2?) [5pts]
Sf(x) =tan"lz, g(x) =1+2% Bt y=f(g9(z))

1
1+ 22

Eehf/(z) =

y'=f'(9(z))-g'(x)
B 2x
O
(¢) y=In(z+V1+22) [5pts]
Sf(z)=lnz, g(x)=z+V1+z2 Bt y=f(g(x))

BB (2) = -
y'=f"(g(x)) g'(x)

1
V1422

(d) y=15% [5pts]

" l+sinz

Sf(x)=cosz, g(x) =1+sinz, Bt y= ;Ez)
#&MAleibniz;EBl:

~

o fl(@)g(z) —g'(2) f(x)
vy = 2
9*(x)
-1

1+sinx

[2pts]
[1pts]

[2pts]

[2pts]
[1pts]

[2pts]

[2pts]

[3pts]
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7. (10%) RIER

. Inx
(a) Jim, 25
(b) lim Y2282

r—>2

Solution:

(a)(5 pts in total)

Let h=x -1, lim 2% - lim% :hlirél+1n(1+h)% =lne=1.

z—1+ 21 h—0*

*With some but insufficient reasons, get 1 pt.
*Right in general but with some minor mistakes, get 4 pts.
*Use L’Hopital’s rule directly without any attempt to proof, get 0 pt.

(b)(5 pts in total)

/B2 R iy VE3+z2-8-2 . f(z)-f(2) _ _ (1 _3a%+2 1., 16_
let f(.’l:)— .1334-7}2—8, i{)ﬂ%% _:lvlig e — —f’(2)— (5\/% et §X7—4.

*Get 4 pts if it is right in general but with some computational mistakes.

*Any other sufficient simplifications but didn’t progress to the last would get 3 pts.

*Get some progress but still have a huge gap between the answer or with some huge mistakes, get 1 pt.
*Use L’Hopital’s rule directly without any attempt to proof, get 0 pt.
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