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L (25%) By =L+ o ETIIME » SO A I ) o HFTREILE -
iﬁwﬁ{éw °
(a) BNEIGEA 2 [T Ay TR 7 & Ay (H 6%) -
MRE R (2,y) = (2%), 1/ NEE Ry (2, y) = (2%) °
(b) ENELM[a) b2 5 R , BB 1) T 2 [ A (H 6%) o
B (2, 1) — 2%) -
() W R (3%) -

(d) EEBE - BERATHERR ~ LR MR ~ WAk NS ~ BB AR o CER RIER) (4%)

h=(t1%

Solution:

1
(a) y’:x—ﬁ(onint)

y > 0iff (x —1)(z® + 2 +1) > 0iff # > 1, so the increasing interval is (1, 00) ( 2 point )

similarly the decreasing interval is (—oo, 1) except 0 ( 2 point )
there is no local maximum ( 2 point )

the local minimum is (1, 5) ( 2 point )

2
(b) ¥" =1+ — (2 point )
T

y" > 0iff (2> +2)x > 0iff 2 > 0 or z < —v/2 (2 point )
similarly the interval of concave down is (—v/2,0) ( 2 point )
the inflection point is (—v/2,0) ( 2 point )
72
(c) asymptote line: 2 =0 (or z =0, y = 5) (2pt)

Reason (1 pt)
2

x x
Since lim y — — = lim 1/z = 0, the asymptote curve is —. We know that there is

no slope or horizontal asymptote. And lirriloy = +oo which implies there is a vertical
T—

asymptote at x = 0 (no other horizontal asymptote since y is continuous for x # 0.)

(d) T use gnu plot(a free software) to plot. (1pt respectively, in principle)
T |

local min: (1,3/2), no local max

inflection pt: (—2'3,0)

asymptote line: x =0

increasing: x > 1, decreasing: z < 1, x # 0

convex upward: z > 0 or x < —2'3, convex downward: —2'/% < z < 0
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:c2—|—y2 B

. %°ﬁﬁx,y%§ﬁy’&y”"iﬁﬁ?tﬂy/&y”?§15

2. (15%) 2 y = f(z) Wi/& tan™! % +1n
(z,y) = (1,1) Z1fH °

Solution:

y differentate 1
arctan = - Y
T by chain rule 1+ (%)

/ —
X yw2 Y [3pts]

2? +y*  differentate 2 2z + 2yy’
> 2 2 X [2pts]
2 by chain rule = +Y 2
2 2 ! !
Y 44y s 1 yr—y 2 2z + 2yy
arctan;+lnT:§:> TP X e X ) =0 [2pts]
Y — 2T z=1y=1

-1
= — /:—2t
x4 2y Y 3 [2pts]

In

/

By Differentating agian:

Z/:(y—QXx+%D—(L+%U@—2@[qm]

(z +2y)?
Sry — by e=ly=ly'=3 20
"_ 3 "n_ Int
(x 4 2y)? Y [2pts]

27

3uﬁﬁiyzigﬁ—ﬁx:gzwﬁo

1+sinx

Solution:

flz) = cos T = (2 points)

" 1l+4sinzx

_r
=%

i) = = sinx — sin?z — cos’z
(14 sinx)?

o =
| &l
wW

=—= (7 points)

(241 points)

‘ 1
4. (12%) 3K lim 20— 2

z—0 rSIinx

Solution:

T2 AR H P REE 2 B AR B R T AR e
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Solution 1: | NFEZEL(cosz + 1), F 152

cosz — 1 im cos?xr — 1 (3%)

e—=0 xsinw z—0 rsin z(cosx + 1)

— ] 2
— lim ST 9

=0 xsinx(cosx + 1)
—sinx

=lim ———
=0 x(cosz + 1)
sinw 1

=1 : 2%
xg% T cos:)s+1( O)

= 1 (BEERESY)
1

2

Solution 2: REHEA /AN cosz =1 — 2sin? g PR sinx = 2sin g cosg (#2%), FA52]

-1 1 —2sin?%) —1
lim <57 =1 | n"3) (3%)
z—0 SNy x—0 Trsimmoa
- —2sin*(%)
= lim

2—0 2(2sin § cos 3)

(3%)

{56 P 48 58 522 72 U (L Hopital rule) {82 4 45 H IERERE I R 25 S (2 & R —F 10 BL(67).
if‘ﬂ%%ﬂ“ﬁﬁﬁ M ELAINE, S G2 0 BURRGEIR N o 8y —F (B FE
).

5. (12%) F4RMEIENTSR (128)5 ZIEBUE -

Solution:
AMESET (128)5
& fla) =ob o BIf(a) =

2
€T 3

Wl =

f(@) = f(xo) + f'(wo)(x —20) (4 pts)
B 2o =125 FTLA

(128)5 = f(128) = f(125)+ f/(125)(128 — 125) (7 pts)

1 1
= 5+ -x—x3 (10 pts)

3725
= 5+ L
- 25
126
- == (12t
o (12 pts)
—5.04
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6. (12%) % g(x) & f(x) =2° +22° + 2 — 2 ZIREHE > K ¢/ (f(1)) Z1H °

Solution:

Grading

If student has the concept of inverse function and differential but use it in wrong way or gives
nothing then gives 2 to 4 point

If student gives relation of the differential of inverse function but use it something wrong gives
6 to 8 point

If only calculation errors gives 11 point

7. (12%) #H y =2 8 y = tan~' o A —AE o

Solution:

Let f(z) = — tan ' m.

It is clear that f(0) =0 —tan"'0 = 0.

Now suppose that there is another k # 0, such that f(k) = 0. (We want to get a contradiction.)
Then we have f(0) =0 = f(k).

By Rolle’s theorem, there is a between 0 and k (not contain 0 and k), such that f'(a) = 0.

Then
1 a?
0: / — 1—— r=a —
fla) == lh== 175
= 0=ad?
= a=0

However, a can not be equal to 0, so the assupmtion must be wrong.
Hence, only when x is equal to 0, f(z) = 0.
Then we have proved that there is only one intersection point.

scoring standard:

(1) If you have written down the derivative (tan™') = you will get 4 points.

1+ 22’
(2) If you have written down the complete and correct statement of MVT or Rolle’s theorem,

you will get 4 points.
(3) If you can derive a contradiction form your assumption, you will get 4 points.
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