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1. BT oM
(a) (5 points)

2
/ Inzdx =
1

(a)

Solution:
2

S|
—/;L'-d;L'—Zan—l
1 1 T

2
/ Inzdr = (xlnz)
1

(b) (5 points)

/4 dx B
0 \/1—4332 B

Solution: Substitute x by % We get

%COSQdQ T

i dx &
/0 \/14$2/0 V1—sing 12
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Fl) = —~_o0<d<

. 9 —_
%Slne-f-COSQ

(a) (5 points) K F(0) #48& 85 (critical point) 6 » B F'(0) = 0 &4 ## o

(a)

B

(% cos f—sin 9)

Solution: 0 is a solution of F'(0) = — =0 = 60 =tan!
5 sin 0+-cos 0

(b) (5 points) K F(0) 4 (0,%) #4948 4E(E (relative/local extreme values) 3£ 305 &
o

(b)

Solution: Around § = § F(6) changes from negative to positive, so F attains

a local min at 0 = 0. F(f) = %

(c) (5 points) K F(0) 4£ [0,7] &4 4R (absolute extreme values)

(c)

Solution: absolute min F(f) = % absolute max F(3)=2.

é\
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3. % S ABy=sinz, =5 Ry=0EARHES
(a) (5 points) K S # o e 365 B A0 -
(a)
Solution:
3 51— cos?2 in2z]? 2
/Zﬁ(sinx)zdxzﬁ/Qﬂdx—ﬂ )
; ; 2 2 4 |, 4
(b) (5 points) K S ¥ y shiesE ey re AR A5 -
(b)
Solution: Solution 1: volume =
27?/2 rsinxdr =27 [—:pcosx‘g +/2 cosxdm] = 2.
0 0
Solution 2: volume= 7 - (5)* — fol m(sin~ty)? dy = 27, because
1 % . g
/ (sin™'y)?dy = / 2 d(sinz) = 2? sinx‘g —/ 2z sinx dx
0 0 0
@ [
=— +2/ zd(cos )
4 0
2 z 2
=7 +2xcosx|02 —/0 2cosxdx

— = 2.
4
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F(z) = /Ow 3t dt.

(a) (5 points) &8 F(r) AL HEH (strictly increasing) ¥ e

(a)

Solution: By the fundamental theorem of calculus, F'(x) = 3% > 0 for all x.
So F(x) is strictly increasing by the first derivative test.

(b) (5 points) KR E A& %

/?ﬁ:

Solution:

/yﬁ_/wan_3+C.
In3

(c) (5 points) K F7H(Z5) » BPR F(x) = 25 69 -

(c)

Solution: Solve for ﬁ =F(z) = 1?:3 1111% we get x = Ffl(%) = 1.

(d) (5 points) K (F~1)(55) °

R AURRBE F(FY(2) - (F)(x) =1 38 2= 2 RARER -
(d)

Solution: Plugging » = % in the hinted formula, we see that

2 2 2

L= PP () (F Y () = F(1) - (F ) ().

Since F'(1) = 3, we conclude that (F~1)(%5) = 3.
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2

f<x>=11n(1”

(a) (5 points) K f'(z)

1l—=x

),—1<x<1.

2 Ttz (I-2)?

Solution: f/(z)=2%.+=%. 2 — 1,

(b) (5 points) K f'(x) £ x =0 & FHBRE (Taylor series)

jon: L, = Y g2
Solution: ——; = o ®

(c) (5 points) R f(x) &£ =0 &9 F$H %3 (Taylor series) °

(c)

1—22

f@):;QnJrl'

Solution: Integrating f/(z) = 15 = > %"
Since f(0) = 0, the constant C' = 0. Therefore,

00 .
m2n+l

, WE get f( ) C+Zn 0 -

2n+1 "
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6. (10 points) #|E7 T 5| & # A BRI AAED -

o0

1
annn

n=2

T 3 HEBmAE S (improper integral)
/ < dx
5 xlnx

Solution: The series diverges, because

oo

1 > d: td
Z > / T lim / e lim (Int — In(In 2)) = oc.
- nlnn 9 xlnx  tooo flo u

t—o00
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7. (10 points) FHHAAEEH 2 >y >0 FIREXERIL

1
Vidtz—/1+y< =(z

5@ =)

Solution: Proof 1: By the mean value theorem, there exists ¢ € (y, z) such that

1 —+/1 1 1
Vite—v Ty _ (1—1—0)71 —.
T =y 2 2

Proof 2: Consider the function f(z) = v/1+z — 3. Since
1 1
fla) = 3047 2 <0

for all z > 0, the statement follows from the first derivative test.
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0 it x =0.
(a) (3 points) #|Ef f(z) REL v =0 RELERARR -

{ezIQ if x#0,

_1
Solution: Yes, because lim,_,ge =2 = 0.

(b) (7 points) HIET f(z) REL v =0 Ty LRARRA -
#o~ © AlA L’Hospital’s rule °

Solution: By L’Hopital’s rule,

(.7371)/ 7(,1;72

x—0 2 x—0 (672)/ z—0 _2‘/11.723((%2)

1 1
fl(()) = hnl —e 22 = linl - — hIn — _ 0




