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1.(15©©©) Ä�O�K"

£££1¤¤¤(5©©©) . ¦¼ê f(x) = x
√
x ( x > 0 )��¼ê f ′(x) .

£££2¤¤¤(5©©©) . ¦ arcsin ( 1
2
+ 1

100
) 3: 1

2
?�IO�5Cq�"

£££3¤¤¤(5©©©) . ¦� e (1−x) y + 2xy = 5 3: (1, 2) ?����§"

ëëë������YYY:

£1¤. ^EÜ¼ê�êúª£óª{K¤O��

f ′(x) =
1

2
x
√
x− 1

2 (lnx+ 2) .

£2¤. ^���©úªO���dIO�5Cq�´

arcsin(
1

2
) +

1√
1− (1

2
)2

1

100
=

π

6
+

1

50
√
3

.

£3¤. r y w� x �Û¼ê y = y(x)§3 e(1−x)y + 2xy = 5 �ü>Ó�é x ¦�§��

e(1−x)y (1− x) y′ + 2 y + 2 x y′ = 0 .

3: (1, 2) ?§�\ x = 1 Ú y = 2 �

0 + 4 + 2 y′(1) = 0

íÑ
y′(1) = − 2 .

y′(1) ´�3: (1, 2) ?�����Ç"¤±: (1, 2) ?����§´

y − 2 = y′(1) (x− 1) = −2 (x− 1)

2x + y − 4 = 0 .

2.(20©©©) b� x1 > 0 , éuz���ê n k

xn+1 =
2(1 + xn)

2 + xn
.

y²S�4� limn→∞ xn �3§ ¿¦Ñd4���"

ëëë������YYY:



£1¤^8B{§l^� x1 > 0 , xn+1 =
2(1+xn)
2+xn

íÑéu¤k��ê n k xn > 0 .

£2¤

xn+1 −
√
2 =

2(1 + xn)

2 + xn
−
√
2

=
2 + 2xn − 2

√
2−
√
2xn

2 + xn
=

2−
√
2

2 + xn
(xn −

√
2) .

£3¤(Üþ¡£1¤Ú£2¤��

0 ≤ | xn+1 −
√
2 | ≤ 2−

√
2

2
| xn −

√
2 | .

£4¤éu¤k��ê n§�E¦^£3¤¥Ø�ª��

0 ≤ | xn+1 −
√
2 | ≤ (

2−
√
2

2
) n | x1 −

√
2 | .

£5¤d |2−
√
2

2
| < 1 ��

lim
n→∞

(
2−
√
2

2
) n = 0 .

£6¤dþ¡£4¤£5¤ÚY%½n��

lim
n→∞

| xn+1 −
√
2 | = 0 .

díÑ limn→∞ xn �3§¿�

lim
n→∞

xn = lim
n→∞

xn+1 =
√
2

£5µ�K��±^Ù¦y{"¤

3.(15©©©) ¦¼ê4�

lim
x→0

(
1 + 2 sin2 x

cos(2x)
) csc2 x .

£5µ3)��KL§¥§Ø���Ú^�g�Á���	��á1nÙ15!¥�â7
�{KÚ16!¥�p��Vúª"¤

ëëë������YYY:

£1¤

L = lim
x→0

(
1 + 2 sin2 x

cos(2x)
) csc2 x = lim

x→0
(
1 + 2 sin2 x

1− 2 sin2 x
) csc2 x = lim

x→0
( 1 +

4 sin2 x

1− 2 sin2 x
) csc2 x

£2) �Cþ��

t =
1− 2 sin2 x

4 sin2 x

íÑ
t ( 4 sin2 x) = 1− 2 sin2 x

sin2 x (4 t+ 2) = 1



csc2 x =
1

sin2 x
= 4 t+ 2

(3) rþ¡£2¤�\þ¡£1¤��

L = lim
t→+∞

(1 +
1

t
)4 t+2 = ( lim

t→+∞
(1 +

1

t
)t )4 ( 1 + lim

t→+∞

1

t
)2 = e4 ( 1 + 0 )2

= e4

4.(20©©©) y²�§
sinx −

√
x+ 1 +

√
x = 0

kÃ¡�pØ����¢ê)"

ëëë������YYY:

£1¤éuz���ê n§k

sin(2nπ) −
√
2nπ + 1 +

√
2nπ = 0−

√
2nπ + 1 +

√
2nπ < 0

£2¤

lim
x→+∞

(
√
x+ 1 −

√
x ) = lim

x→+∞

1√
x+ 1 +

√
x

= 0

¤±�3 A > 0 ¦�� x > A �

0 <
√
x+ 1 −

√
x <

1

2

£3¤���ê n ¦� 2nπ + π
2
> A > 0 �§þ¡£2¤íÑ

sin(2nπ +
π

2
) −

√
2nπ +

π

2
+ 1 +

√
2nπ +

π

2

= 1 −
√

2nπ +
π

2
+ 1 +

√
2nπ +

π

2
> 1 − 1

2
> 0

£4¤� x > A > 0 �§sinx −
√
x+ 1 +

√
x ´ëY¼ê"�âþ¡£1¤Ú£3¤ÚëY

¼ê/¥m�½n0�±��µ

� 2nπ + π
2
> A > 0 �§�3�¢ê xn ∈ ( 2nπ , 2nπ + π

2
) ¦�

sinxn −
√
xn + 1 +

√
xn = 0 .

£5¤ A ´k�ê§¤±kÃÃÃ¡¡¡��� �ê n ¦� 2nπ + π
2
> A . éuØÓ���� �ê n§

m«m ( 2nπ , 2nπ + π
2
) pppØØØ������ " ¤±

sinx −
√
x+ 1 +

√
x = 0

kÃÃÃ¡¡¡���pppØØØ������������¢ê) xn .



5.(20©©©) ¦Ñ4«m [−1, 1] þ���¼ê

f(x) = x
2
3 − (x2 − 1)

1
3

������¤¤¤kkk [−1, 1] þ�:"

ëëë������YYY:

£1¤ëëëYYY ¼ê f(x) 3 [−1, 1]þ7�����m "Ïd

E = { a ∈ [−1, 1] | f(x) = m }

´�������� 8Ü" ?� a ∈ E § K ½ö f ′(a) = 0§ ½ö f ′(a) Ø�3§ ½ö a ´
[−1, 1] �>.:.

£2¤O��ê

f ′(x) =
2

3
x−

1
3 − 2

3
x (x2 − 1)−

2
3

£3¤)
f ′(x) = 0

2

3
x−

1
3 =

2

3
x(x2 − 1)−

2
3

x−
4
3 = (x2 − 1)−

2
3

x4 = (x2 − 1)2

x2 = x2 − 1 (Ø�U ) ½ x2 = 1− x2

2x2 = 1

x =
1√
2
, − 1√

2

f(
1√
2
) =

1
3
√
2
+

1
3
√
2
=

2
3
√
2
=

3
√
4 ≥ 1 = f(0) = f(−1) = f(1)

f(− 1√
2
) =

1
3
√
2
+

1
3
√
2
=

2
3
√
2
=

3
√
4 ≥ 1 = f(0) = f(−1) = f(1)

£4¤ f ′(0) Ø�3" f(0) = 1.

£5¤3 [−1, 1] �>.:þ
f(−1) = 1 , f(1) = 1

£6¤ E ´�������� 8Ü§ ������'''��� þ¡£3¤£4¤£5¤¥¼ê f �� íÑµ

E = {−1 , 0 , 1}

=§ f(x) = x
2
3 − (x2 − 1)

1
3 ����� 1 �¤¤¤kkk [−1, 1] þ�:´

−1 , 0 , 1



6.(10©©©) y²µ XJ a(x) Ú b(x) ´ (−∞,∞) þ3z�:?Ñ���¼ê§¿�éuz:
x ∈ (−∞,∞) Ñk a′(x) b(x) − a(x) b′(x) 6= 0 § K a(x) , b(x) �""":::***dddmmm��� §î
�/`Ò´µXJ x1 < x2, a(x1) = 0, a(x2) = 0, ¿�éuz� x ∈ (x1, x2) k a(x) 6= 0§
K�3 t ∈ (x1, x2) ¦� b(t) = 0 ; é¡/§XJ y1 < y2, b(y1) = 0, b(y2) = 0, ¿�é
uz� y ∈ (y1, y2) k b(y) 6= 0§K�3 s ∈ (y1, y2) ¦� a(s) = 0 .

ëëë������YYY:

£1¤ � x1 < x2, a(x1) = 0, a(x2) = 0, ¿�éuz� x ∈ (x1, x2) k a(x) 6= 0 . �y�
3 t ∈ (x1, x2) ¦� b(t) = 0 .

�yXe: b�éuz� x ∈ (x1, x2) k b(x) 6= 0.

£2¤ ^�µéuz: x ∈ (−∞,∞) Ñk a′(x) b(x) − a(x) b′(x) 6= 0§ Úþ¡ a(x1) =
0, a(x2) = 0 íÑ b(x1) 6= 0, b(x2) 6= 0 . Ïd�±½Â [x1, x2] þ�¼ê

f(x) =
a(x)

b(x)
.

£3¤ þ¡ a(x1) = 0 íÑ

f(x1) =
a(x1)

b(x1)
=

0

b(x1)
= 0

£4¤ þ¡ a(x2) = 0 íÑ

f(x2) =
a(x2)

b(x2)
=

0

b(x2)
= 0

£5¤ ^�µ a(x) Ú b(x) ´ (−∞,∞) þ3z�:?Ñ���¼ê§ íÑ§�´
(−∞,∞) þz�:ÑëY�¼ê§ íÑµ

£6¤ [x1, x2] þ�¼ê f(x) = a(x)
b(x)
´ëY¼ê§

£7¤ (x1, x2) þ�¼ê f(x) = a(x)
b(x)
´��¼ê"

£8¤ �âþ¡£3¤£4¤£6¤£7¤§^Û�½níÑµ�3 c ∈ (x1, x2) ¦�

f ′(c) = 0

£9¤

0 = (
a(x)

b(x)
)′
∣∣∣∣
x=c

=
a′(c) b(c) − a(c) b′(c)

(b(c))2

d�^�µéuz: x ∈ (−∞,∞) Ñk a′(x) b(x) − a(x) b′(x) 6= 0 �gñ"

Ïd�3 t ∈ (x1, x2) ¦� b(t) = 0 .

£10¤ 3�K¥^�¥§ a(x) Ú b(x) �/ ´é¡�§=r a(x) Ú b(x) p�§�K¥
^�E,÷v"Ïd�kµ

XJ y1 < y2, b(y1) = 0, b(y2) = 0, ¿�éuz� y ∈ (y1, y2) k b(y) 6= 0§K�3
s ∈ (y1, y2) ¦� a(s) = 0.


