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Sol:

(a)
Vad —14+a22 -z 22— 1422 -2

lim = lim

o (5%) (b lim . (5%)

z—1 r—1 e=1 (z — 1) (Va3 =1+ 22+ 2)

3
-1
= lim x

e=1 (z — 1) (Va3 =1+ 22 + 1)

— lim (x—1)(z*+2+1)

o=l (z — 1) (Va3 =1+ 22+ 2)
2 +r+1
lim
e=l /g3 — 142242
1+1+1

VI—I+1+1
3
2

Van* +3n + 1 i VAnt+3n+1x =

lim — im — -
n—oo {/8nf +3n® — 2 n—oo y/8nf +3nd — 2 X

4+ 545
= lim

V4

V8

=1

FoAL L.
1. A% R i sboiz B & J5
2. A% limit £4= 3%

3. (b) #AMEE 05

2. (15%) &% 2° + 2y +2y° =4

(a) Ri&E P = (1,1) L H5#X . (10%)
2

(b) REB P—(11) % % . (5%)



Sol:

d
(a) %(w?’ +ay+2y°) =32 +y+ay +6y°y =0— (1)

= 3+14+y +6y=0 = ¢ = —

Therefore the equation of tangent 171ne is:
y—1 _—4
r—1 7
(b) %(%) =6x+y +y +ay +12y(y) + 6%y =0 — (2)
= 6—§+y”+1zg+6y" =y = %
Hon
TR (1) 857, AZRE @G EEEAA <A
ok (1) BHEDELE, TH—9

(2) BHA Z5, forbtifdo—r, KT 4R I— 0
(b) R4 B A OIRAER (Bl o2 foy) BT A AR BRI E R —2,

. d sinz
. (10%) Rk %(COS x)™m

Sol:
— (cosz sinx
o (cos )
= d—esmx'ln (cosz) (this for three points)
x
__ sinz-In(cosz) . —sinw . . .
=e - cosx -In(cosz) +sinzx - (this for three points respectively)
cos
= cos ™" . (cosx - In(cosx) —sinz - tanz)  (all of the calculus are correct, get ten points)

(10%) F y=ar+2¥ y=2Inx A , K a LEARINEEE )BT
Sol:
The tangent point has the following constraints.

(the same slope & the same point)

2
— =
x
ar+2=2nx (4 pts)
Solve the equations, we get
(z,y) = (e*,4) (3 pts)
o =22 (3 pts)
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5. (10%) 1&3t m o
Sol:
Let
1
f(z) = T+n(l+2) (2%)
we need to evaluate f(—0.003) by linear approximation near x = 0.
N VA )
Jw) = (1+1In(1 +2))2 (2%)
/ _ —1 _
7o) = (1+In1)2 L (2%)

fla) = f(0) + f'(0)a+ag(a), withlimg(a) =0 (2%)
£(—=0.003) = 1+ (—1)(—0.003) + (—0.003)g(—0.003) ~ 1 + (—1)(—0.003) = 1.003 (2%)

6. (10%) K& f(z) = 25 — 32 /& [-2,3] Loy RMASRIMA .
Sol:

(1) Differential (3%)
f(z) = 2% —32°
f'(z) = 62° — 62 = 62(2* + 1)(x + 1)(x — 1)
(2) find Candidate points (5%)
f(z)=0 z=0,1,-1
the candidate points are

x=0,1,—1z = —2,3 (boundary points)

(3) find the Max and min by first-order test or second-order test (2%)

(i) first-order test:

—2<zr<-1 — fl(x)<0
—1<z<0 — fl(x)>0
0<z<l1 — f'(x) <0
l<x<3 — f(z) >0

f(1), f(—1) are local min ,and f(0) is local Max
compare with the boundary points

f(1)=f(-1)=-2 are minimum, and f(3)=702 is maximum
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(i) second-order test:

f"(z) = 302" — 6
f(=1) =24 >0
f"(0) = -6 <0

(1) =24>0

f(1), f(—1) are local min ,and f(0) is local Max
compare with the boundary points

f(1)=f(-1)=-2 are minimum, and f(3)=702 is maximum

7. (@5%) % y = fla) = 2D
(a) y=f(z) & (B R) 3% . (3%)
y=f(z) & (EH) & . (3%)
(b) y = f(x) ZAEKAE - (EH%) o (3%)
y = f(z) ZABIME : (EH%) o (3%)
(c) y=f(x) £ (ER) W&tk (3%)
y=f(z) & (BEM) W&ET . (3%)
(d) y = f(x) PIAEHLRA
- (4%)
(e) Eth y= f(x) ZBAH . (3%)
Sol: Let y = f(z) = x(;’_*f).
(a) Write
f(x):x+9+x3_64, (1)

and compute

f'(w) =1+ (=1)(36)(x — 4)7
36 (¢ —10)(z +2)
(@—42 (z-4)

So f'(x) =0 if and only if x = —2 or x = 10. We see that

—1—

f(x)>0 ifz<—2orz>10,
f(x) <0 if —2<z<10and x # 4.
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Therefore, f(x) is increasing on (—oo, —2) U (10, 00) and decreasing on (—2,4) U
(4,10).

(b) Since f(x) is increasing for x < —2 and decreasing for —2 < z < 4, f(z) must have
a local maximum at x = —2 with value f(—2) = 1. Similarly, f(z) is decreasing for

4 < x < 10 and increasing for x > 10, f(x) must have a local minimum at z = 10

with value f(10) = 25.

Consequently, f(z) has a local maximum at (—2,1) and a local minimum at

(10, 25).

(c¢) To find concavities of f(x), we compute

f'(@) = =(36)(=2)(z —4)* =

Since f”(x) never vanish for # # 4, so f(z) has no point of inflection. Moveover,
f"(z) > 0 for x > 4 and f"(z) < 0 for z < 4. Hence, f(z) is concave up on (4, c0)

and concave down on (—00,4).
(d) f(z) is undefined at z = 4 and |f(z)] — oo as * — 4, so that y = f(x) has a
vertical asymptote z = 4.

By (1), observe that for large |z|, f(z) is close to x + 9. In other words,

lim [(f(z) — (x+9)] = lim —0— —

Thus, y = x + 9 is an oblique asymptote for y = f(z).

(e) The figure shown below is the graph of y = f(x). The blue lines are asymptotes.

Note that the unit length of z-axis and y-axis are different.



(a) (ERIEIMY) EE f(2) %1%, HERM (—oo0,—2) . (10,00) & 1%«
(ERAY) FA(—2,4) U (4,10) X (2un%;#,% 3%

(b) o AR y BARE b — Ak s o BAEAAED G | AT

(c) E f"(x) 4% 2 %, MIEEM (4,00) . (—00,4) & 29 , BEEIRLS

Y

(A) G e =429 B y=ao+9, SSHEBREGE f(r) =2+ 9+36(z —4) ' X,
T AF2 .

) ALE | AR HELERE Y | AR RIITR | FEIEEART B

o) SLEFER AL R | 49K 1SR | RAR TR RARH LR AR TSR
) SEEFERE M eGAIA £ R K, $5RK %

() ZERREMGAR | GRAFRELTA . HIF , HEHOLHBALIA ,

. (10%) ¥ &b JRE (0,0) vAFEF 30 AR AR E/E v dEITE | S dE (0,13) (A E
BBAT) AAEF 20 ARAREAE y s AATR R BREIIBAEA S VAL ?

Sol:

At time ¢, the position of car A is (30¢,0), and the position of car B is (0,13 —20t). Then,
the distance of A and B is 1/(30t — 0)2 4+ [0 — (13 — 20t)]2  (3pts)




= AB = /(30t — 0)2 + [0 — (13 — 20¢)]2

= v/1300£2 — 520t + 169

2 1 1300

\/13()015—— + 117

(7pts)

1
Hence, we have the minimal distance of A and B is v 117. And it happens at = hour,

which is 12 minutes after start.



