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C(10%) 4 f(z) =27 0 K f(2) .

Sol:

flz) =am* =) = f(z) =™’ . 2z i =2Ing - 2oL
(There is no partial credit)

. (10%) 4 f(x) = tan ' (V) - tan (2?) « K f'(2) -
Sol:
Let f(z) = arctan(y/z) - tan(2?). Try to find f'(x)

f'(z) = arctan(y/z)" - tan(2?) + arctan(y/z) - tan(x*)’  The Prodcut Rule : 2pts

1 / 2 2,2y . 2 :
= | ———=5 -V | -tan(z”) + arctan(v/z) - <sec x°) - x ) The Chain Rules : 2pts + 2pts
(s Ve ) - tanle?) + anctan(y) - (sec(a) pts + 2p
1 1
= (1 e m) -tan(z?) + arctan(y/z) - (sec’(2®) - 2z)  The Differentations : 2pts + 2pts

. (10%) 3tPA f(z) = 42® +22° + 4o + 1 F= g(z) = 22° + cos(z) (A —AX T o
Sol:
Let F(z) = f(r) — g(z) = 42 + 4z + 1 — cos x be the difference of f(x) and g(z).

Since F(0) =0, f(x) and g(x) has an intersection at x = 0. (3 %)



M1: Suppose there is another intersection at x = a # 0, i.e. F(a) = 0.

F(a) — F(0)
a—0

(. F'(z) = 122% + 4 + sinz > 0). Therefore, f(z) and g(z) only intersect at z =0 (6%).

By Mean Value Theorem(1%), 3¢ lies between a and 0, such that F'(c) =

M2: Since F'(z) = 122° +4 +sinz > 0, F(x) is strictly increasing. Moreover F(0) = 0, so f(x) and

g(z) only intersect at x =0 (7%).
C(20%) BE Y Fay—r =1,
(a) KM (1,1) X8 FAEX
2 TV o 7t
(b) K P 22 (1,1) 248
Sol:

(a) If the reader can find the clues of chain rules (3 pts).
3%y +y+xy —1=0 (5 pts)

After that you plug in (0,0) and find ¢/ = 0, thus y = 1. (2 pts)

(b) If you have already get (8 pts) in part A, you may get (3 pts) from starting your second order
operation.

6y(y')° +3y°y" +y +y +ay’ =0 (5 pts)

After that you plug in (0,0) and find ¢ = 0. (2 pts)

- (10%) A ASPLE % 453 In0.97 24

Sol:

% f(z)=Inz .

AE&E% f(1)=Inl=0E 0.97 2 1 R4,

BT f(x) & o =1 898 ARAEE £(0.97) = In0.97 8944,
AKX f(z) = fa) + f'(a)(z - a)



1

z=1 Xz

=1

=1

KA =097, a=1. 8] f'(1) = (Inz)’

In0.97 = f(0.97) ~ f(1) + f'(1)(0.97 — 1)
=In1+1x%(-0.03)
=0-0.03=-0.03

R

f@) = fla)+ f(a)(x —a)  (5%)
1

(Inz)|,z1 = ;|az:1 =1 (2%)
In0.97 ~ —0.03 (3%)
T (0%) % y = fla) =24

(a) y= f(z) &

(B M) 3% .

y = f(r) &

(B M) iR

(b) y = f(z) ZABKRME (LBHAEKE) -

y = f(x) AIME (FHAENFE)

(BAZ) .

(AZ) .

(c) y=f(x) £

y=flz) &

(d) y = f(z) PTAGHLER A

(BH) Wék .

(E";EFE:E]) W‘Q—F o

(0) ki y= f(x) ZEH .

Sol: f(z) :=2* + 2! defined on = # 0

<0, <2 x40

>0, a>273

fl(r) =20 — 22 =27%(22° - 1) {

~1/3
9

Hence f(x) is increasing on [2 00).

f(z) is decreasing on (—oo,0) and (0,27 /3.



Critical points: 21,0 = f'(21) = z; = 27/3

)

>0, x€(—o00,—1),

=0, r=—1,

')y =2+202=22"%1+2)(1 — 2+ 2%
<0, € (—1,0)
[ >0, (0, 00)
3
fix) =2+4>0, f(r) =273 4213 = 521/3.
3

Hence (z,y) = (2713, 521/3) is local minimum. (2%)
There are no other critical points, hence no local maximum. (2%)
f is concave up when f” >0, i.e. x € (—oo, —1) and z € (0, 00). (2%)
f is concave down when f” <0, i.e. x € (—1,0). (2%)

hmi f(z) = £oo,= "z = (0 is a vertical asymptote. Since f is defined and continuous on {z # 0},
z—0

there is no other vertical asymptote.

Let y = max + b be an asymptote, then m = hrin flz)/x = liril (x —273) = +00. Hence no such
asymptote.
The only asymptote is z = 0. (4%)

The graph is

. (10%) %283 AREE A 40,000 A , Z18E 1,500 T/A o BN AL RALEIR  ¥holks . 2
%

1BHAS 10 4, BIEEERE 200 A o FHZIATHEEZIR | FaE R KD ?

Let increasing x dollar then it will lost 20z people

f(z) = (40000 — 202) (1500 + )
= —202% + 10000z + 40000 * 1500
then
f'(z) = —40z 4 10000

if f'(z) =0 then x = 250 and f'(z) = —40 < 0 so it has max value

Hence increasing 250 dollar.
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The standard of anwser:

if you get the f(z) = —20z% + 100002 + 40000 * 1500 then 6 points.

if you get the x = 250 then 4 points.

(4%)



