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1. qf(x) = lnx
x

, x > 0.

(i) t° f í|òõ. (5})

(ii) t„ πe < eπ . (5})

j

(i) f(x) = ln x
x

, x > 0, f ′(x) = 1−ln x
x2 .

On x > e ln x > 1, f ′(x) < 0, f(x) decreasing on (0,∞).
On 0 < x < e, ln x < 1, f ′(x) > 0, f(x) increasing on (0, e).
Hence f(e) = ln e

e
= 1

e
is the absolutly maximum value of f .

(ii) f(e) > f(π), ln e
e

> ln π
π

, π ln e > e lnπ, eπ > πe .

2. q f(x) = eg(x) £ g(x) =
∫ x

2
t

1+t4
dt . t° f ′(2) . (10})

j f ′(x) = x
1+x4 . f ′(2) = 2

17 .

3. Let

f(x) = ln x− 1

8
x2, 1 ≤ x ≤ 2

Find the length L of the graph of f . (10})

j Since f ′(x) = 1
x
−x

4 , L =
∫ 2

1

√

1 + ( 1
x
− x

4 )2dx =
∫ 2

1

√

1 + ( 1
x2 − 1

2 + x2

16 )dx =
∫ 2

1

√

1
x2 + 1

2 + x2

16dx =
∫ 2

1

√

( 1
x

+ x
4 )2dx =

∫ 2

1 ( 1
x

+ x
4 )dx = (ln x + x2

8 )|21 =

ln 2 + 3
8

4. °	}

(i)
∫

x2+3x+2
x3−3x+2 dx (8})

(ii)
∫ e

1
1

x
√

1+(ln x)2
dx (7})

5. û‡¡	}
∫ 2

0
dx

(1−x)2 uY¹Cêà . (10})

j
∫ 2

0
dx

(1−x)2 =
∫ 0

−1
1
t2

dt . (t=1-x)

=limx→0
−1
t
|x−1 , it’s divergent .
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6. JÌ¤�b
∑∞

k=3
1

k(lnk)[ln(lnk)]p Y¹, † p í|×¸ˇÑS?(10})

jUà	}�ì¶, 5?ak = f(k), ¤Tf(x) = 1
x(ln x)[ln(ln x)]p . Iu = ln x,

∫

f(x)dx =
∫

du
u(ln u)p =

∫

dv
vp (Iv = ln u). ]çp > 1v,

∫

dv
vp Y¹ ; 7çp ≤ 1v,

∫

dv
vp êà .

7. (i) tzp
∑∞

n=1
n!
nn ÑY¹�b.(5})

(ii) qa > 0Ñø£b. t°f(t) = eat − 15 Maclaurin �b.(5})

(iii) tzp
∑∞

n=1(
n
√

2− 1)Ñêà�b (ª‚à (ii)).(5})

j

(i) à ratio test an+1

an

= (n+1)!
(n+1)n+1 · nn

n! = ( n
n+1 )n = (1− 1

n+1 )n → 1
e
, as n →∞

(ii) eat − 1 = at + (at)2

2! + ... + (at)n

n! + ...

(iii) n
√

2 − 1 = e
1
n

ln 2 − 1 > (ln 2) · 1
n
,n = 1, 2, ...7

∑

(ln 2) · 1
n

Ñêà, F

J
∑

( n
√

2− 1)Ñêà.

8. (i) tŸ| g(t) = cos t 5 Maclaurin �b.(5})

(ii) tø
∫ 1

0
cosx2dx[Ñø>˜�b5¸1,lwMBÏÏük 1

1000 .(5})

j

(i) cos t = 1− t2

2 + t4

4! + ... + (−1)n t2n

(2n)! + ...

(ii)
∫ 1

0
cos2 xdx =

∫ 1

0
1 − x4

2 + x8

4! − x12

6! + ...dx = 1 − 1
5·2! + 1

9·4! − 1
13·6! ...,

7 1
13·6! < 1

1000 , FJ
∫ 1

0 cosx2dx ≈ 1− 1
10 + 1

216

9. °-��bíY¹–È (·<bn�Ês_«õ,, �bu´Y¹)

∑∞
n=1

1
n
xn . (10})

j By the ratio test, limx→∞ | (n)(x)n+1

|(n+1)(x)n| | = |x|, so, if |x| < 1 then it’s abs. conv

; if |x| > 1, then it is div. so the radius of conv is r = 1
If x = 1 ,then the harmonic series

∑∞
n=1

1
n

diverges ,by the integral test .

If x = −1 ,then the alternating series
∑∞

n=1
−1n

n
converges ,since limn→∞

1
n

= 1.
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