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1. t° lim
x→0

(
1

x
−

1

|x|

)
. j. .æÊ

2. t° lim
x→0

sinπx

sin 3x
. j. π

3

3. t° lim
x→1

(
x − 2

⌊
x + 3

2

⌋
+ 2

)
. j. .æÊ

4. t° lim
x→−2−

−1

2 + x
. j. ∞

5. t° lim
x→0

1 −
√

1 − x3

x2
. j. 0

6. t° lim
x→0+

e−2/x cos
(
1

x

)
. j. 0

7. t° lim
x→0+

1 − cos2
√

3x

x
. j. 3
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8. t° lim
x→0+

(sin
√

x)(cosx)

x −
√

x
. j. −1

9. t° lim
x→−∞

x3 − 5x + 1

3 − 2x
. j. −∞

10. tJ”Ìí ε-δ ì2„p lim
x→3

(x2 − 1) = 8.

11. tJ”Ìí ε-δ ì2„p (a) lim
x→0+

√
x = 0 J

£ (b) úL<í c > 0, lim
x→c

√
x =

√
c.

12. I f(x) =


e1/x, x < 0,
c, x = 0,

x sin 1
x, x > 0.

(a) tJ©/ƒ

bíì2° c U) f Ê x = 0 u©/í. (b) Q

/ (a) üæ, tJûƒbíì2zp f Ê x = 0

u´uª�. j. c = 0, .ª�

13. q g(x) =

{
x2 sin 1

x, x 6= 0,
0, x = 0.

t½ g Ê

x = 0 ©/ý? ª�ý? j. ©/, ª�
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14. q f(x) =

{
x2−4x+3

x−1 , x 6= 1,

−5, x = 1.
(a) tJì2

zp f Ê x = 1 u´©/. J.©/, x = 1 u

ª�Îí´u.ª�ÎíÝ©/õ? (b) t°

lim
x→1

ln(|f(x)|). j. ª�Îí, ln 2

15. q g(x) = x − 3
⌊
x + 2

3

⌋
+ 1. (a) tú g íÇ

$1Jì2zp g Ê¨<õuÝ©/í. ¥<Ý©

/õuª�Îí, ´u.ª�Îí? (b) g uU‚ƒ

bý? Juíu, U‚ÑS?

j. 3k + 1, k = 0,±1,±2, . . ., .ª�Îí, U

‚Ñ 3

16. #ìj˙� e−x/3 = x. (a) tJ2ÈMìÜ„p

¤j˙�Ê [0,3] q�j. (b) J* [0,3] Çá,

Jù}¶°¤j˙�í,ljv, t½BýÛ�Ÿù

}, nª\„,ljDö£jíÏÏ}ük 10−3?

j. 12

17. I f(x) = x10 − 5x2 + 7x + 2. (a) t„æÊ

ø c U) |c| < 1 / f(c) = π. (b) JJù}¶
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,l c, t½BýÛ�Ÿù}, nª\„ÏÏük

0.001? j. 11

18. q f(x) =

 1

sec
√

x2 + 1


3/2

. t° f ′(x).

19. q g(x) = 5sin(5x). t° g′(x).

20. q h(x) =
23x−1 cos2 x

(x2 + 1)4x
. t° h′(x).

21. q f(t) =
√

t2 +
√

t + 1. t° f ′(t) D

f ′′(t).

22. q g(x) = sec2(3x2 − 1). t° g′(x).

23. q h(s) = 5
√

1−cos 2s. t° h′(s).

24. t°�( x ln y = y lnx ,Ê x = 1 í~(.
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j. y = x

25. q f(x) = log3(tan2x), 0 < x < π
4. t°

d
dxf−1

(
1
2

)
. j.

√
3 ln 3
8

26. q N(t) Ñ/íˇÊ t ví×ü/¤íˇíÀPA

Å0Ñ 4%. J N(5) = 200, tJ(4¡N,l

¤íˇÊ t = 5.1 ví×ü. j. 200.8

27. Døø�¶š�Ñ 4, òÑ 12 í£ÆVJ; _Å

®, 1J£ÆVí®Þš�òü§0Ñ 2 íj�ø®

âª«¼|. (a) t½ç£ÆVí®Þò�Ñ 9 v,

®¾¼|í§0ÑS? (b) Q/ (a) üæ, J¤J

£ÆVí®, ¼p-jø_š�Ñ 6, òÑ 2 í£

Æ6q, t½¤v£Æ6®Þ,¯í§0ÑS?

j. −54π, 3
2

28. qøÁŠíÅÑ 40 ”,  Ñ 20 ”, /¬«»Tí

¿�Ñ 4 ”, ˝«¿Tí¿�Ñ 9 ”, £�¶uø

â¬«»TB˝«¿Tíé�Þ. DJ 10 ”3/}
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í§0ø®·pŠ2, t°ç˝«¿Tí®¿Ñ 4 ”

v, ˝«¿T®Þí,¯§0.

j. 1
64 ”/}

29. ì2

sec−1 x : (−∞,−1] ∪ [1,∞) →[
0, π

2

)
∪

[
π, 3π

2

)
Ñ secx í¥ƒb, ¹

y = sec−1 x, |x| ≥ 1 ⇔
sec y = x, y ∈

[
0, π

2

)
∪

[
π, 3π

2

)
t„

d

dx
sec−1 x =

1

x
√

x2 − 1

30. tú f(x) = e1/x íÇ$1™ý|�¶”M, ¥�

õDÚ¡( (JæÊíu).

j. ¥�õ (−1/2, e−2), �òÚ¡( x = 0, ®

�Ú¡( y = 1
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31. tú f(x) = x2/3(6 − x)1/3 íÇ$1™ý|�

¶”M, ¥�õDÚ¡( (JæÊíu).

j. �¶|üM (0,0), �¶|×M (4,25/3), ¥

�õ (6,0)

32. tú f(x) = xex íÇ$1™ý|�¶”M, ¥�

õDÚ¡( (JæÊíu).

j. ®�Ú¡( y = 0, �¶|üM (−1,−e−1),

¥�õ (−2,−2e−2)

33. tú f(x) = 3x5 − 5x3 +3 íÇ$1™ý|�¶

”M, ¥�õDÚ¡( (JæÊíu).

j. �¶|üM (−1,5), �¶|×M (1,1), ¥

�õ (0,3) D

(
± 1√

2
,3 ∓ 7

8

√
2

)

34. tú f(x) = x1/3(x + 4) íÇ$1™ý|�¶”

M, ¥�õDÚ¡( (JæÊíu).

j. �¶|üM (−1,−3), ¥�õ (0,0) D

(2,6 3√2)
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35. tú f(x) =
ln |x|

x
íÇ$1™ý|�¶”M, ¥

�õDÚ¡( (JæÊíu).

j. �¶|×M (e, e−1), �¶|üM

(−e,−e−1), ¥�õ
(
e3/2, 3

2e−3/2
)

D(
−e3/2,−3

2e−3/2
)
, �òÚ¡( x = 0, ®�Ú

¡( y = 0

36. tú f(x) =
x3

x2 + 1
íÇ$1™ý|�¶”M,

¥�õDÚ¡( (JæÊíu).

j. ¥�õ (0,0),
(√

3, 3
√

3
4

)
D(

−
√

3,−3
√

3
4

)
, éÚ¡( y = x

37. t„ √
1 + x < 1 +

1

2
x, x > 0

38. q f ÑJƒb/Êc_b(,Ìª�. t„ú©ø

£b b, ÌæÊø c ∈ (−b, b) U)

f ′(c) =
f(b)

b
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39. tJÌMìÜ„p

1

1 + x
<

ln(1 + x)

x
< 1, x > 0

40. t„úF�í x ≥ 0,

0 ≤ ln(1 + x2) ≤ x
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