
�®�ÆêÆ�ÆÆ�Ï¥�Áë��Y

2021 - 2022Æc1 1 ÆÏ

���ÁÁÁ���888 ppp���êêêÆÆÆB1

666 ¶¶¶ ÆÆÆ ÒÒÒ

���ÁÁÁKKK��� 6 ������KKK§§§÷÷÷©©© 100 ©©©

���AAAOOO555¿¿¿µµµ333)))���eee¡¡¡¤¤¤kkkÁÁÁKKKLLL§§§¥¥¥§§§ØØØ���������ÚÚÚ^̂̂dddÌÌÌùùùPPP���yyy½½½������ááá¥¥¥���ggg���ÁÁÁ
���������			���ppp���êêêÆÆÆ½½½nnnÚÚÚúúúªªª"""XXXJJJkkk���ÆÆÆ§§§±±±ÌÌÌùùùPPP������½½½���OOO"""

1.(15©©©) �êaÄ�O�K"

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

£££2¤¤¤(5©©©) . ¦¼ê f(x) =
∫ ex
e

dt
1 + ln t

£ x > 1 ¤��¼ê f ′(x) .

£££3¤¤¤(5©©©) . ¦¼ê f(x) = arctan x 3 x = 0 :� 3 ��ê f ′′′(0) .

ëëë������YYY:

£1¤. ^EÜ¼ê¦�úª£óª{K¤O�� f ′(x) = xarcsinx( lnx√
1−x2 + arcsinx

x
) .

£2¤. ^EÜ¼ê¦�úª£óª{K¤§ÚCþ�½È©¦�úªO�� f ′(x) = ex

1+x.

£3¤. � y = f(x) = arctan x

y′ = f ′(x) = (arctan x)′ = 1
1+x2

y′(1 + x2) = 1 �\ x = 0 � y′(0) = 1

y′′(1 + x2) + y′ 2x = 0

y′′′(1 + x2) + y′′ 2x + y′′ 2x + y′ 2 = 0 �\ x = 0 Ú y′(0) = 1 �

f ′′′(0) = y′′′(0) = − 2

2.(15©©©) È©aÄ�O�K"

£££1¤¤¤(5©©©) . ¦½È© ∫ π
2

0

sinx cosx

1 + sin2 x
dx .

£££2¤¤¤(5©©©) . ¦���I (x, y)�Ñ��Ô� y = 1
2
x2 þl: (0, 0)�: (1, 1

2
)�l�"

£££3¤¤¤(5©©©) . �ÛÛÛêêê n ≥ 3. ¦4�I (r, θ) �Ñ� n �p4� r = sin (n θ) , 0 ≤ θ ≤ 2π
¤��k.ã/�¡È.

ëëë������YYY:

£1¤. ^Cþ�� t = sinx �±��∫ π
2

0

sinx cosx

1 + sin2 x
dx =

1

2
ln(1 + sin2 x)

∣∣∣∣π2
0

=
1

2
ln 2

£2¤. ^²¡���Iel�úª��dl��u∫ 1

0

√
1 + x2dx =

x√
1 + x2

+
1

2
ln(x+

√
1 + x2)

∣∣∣∣1
0

=

√
2

2
+

1

2
ln(1 +

√
2)



£3¤. ^²¡4�Ie¡Èúª��d¡È�u

2n
1

2

∫ 2π
4n

0

sin2 nθdθ =

∫ π
2

0

sin2 t dt =
1

2
(t− 1

2
sin 2t)

∣∣∣∣π2
0

=
π

4

( t = n θ )

3.(15©©©) b� x1 > 0 , éuz���ê n k xn+1 = 1
2

( xn + 1
xn

). y² limn→∞ xn �3§

¿¦Ñd4���"

ëëë������YYY:

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

xn
) íÑéu¤k��ê n k xn > 0 .

Ïd xn keee... .

£2¤q

xn+1 =
1

2
(xn +

1

xn
) ≥

√
xn

1

xn
= 1

£3¤

xn+1 − xn =
1

2
( xn +

1

xn
)− xn =

1

2
(

1

xn
− xn) =

1

2
(
1− x2

n

xn
)

2^þ¡£1¤£2¤��
xn+1 − xn ≤ 0

íÑ xn üüüNNNeeeüüü "

£4¤(Üþ¡£1¤Ú£3¤íÑ limn→∞ xn = L ���333"

£5¤

xn+1 =
1

2
( xn +

1

xn
)

� n→∞ ��
L =

1

2
( L+

1

L
)

(Üþ¡£2¤íÑ A ≥ 1, �åíÑ L = 1§ =

lim
n→∞

xn = 1

4.(20©©©) � x > 0 , ½Â

p(x) =

∫ x

0

dt√
t3 + 2021

.

y²�§ p(x+ 1) = p(x) + sinx kÃÃÃ¡¡¡���pppØØØ������������ ¢ê)"

ëëë������YYY:

£1¤ éu x > 0 ,

p(x+1)− p(x) =

∫ x+1

x

dt√
t3 + 2021

≥ 1√
(x+ 1)3 + 2021

(x+1−x) =
1√

(x+ 1)3 + 2021
> 0

Ïd
0 < p(x+ 1) − p(x)



£2¤q éu x > 0 ,

0 < p(x+ 1) − p(x) =

∫ x+1

x

dt√
t3 + 2021

≤ 1√
x3 + 2021

(x+ 1− x) =
1√

x3 + 2021

Ïd
lim

x→+∞
(p(x+ 1) − p(x) ) = 0

díÑ�3 A > 0 ¦�� x > A �

p(x+ 1) − p(x) <
1

2

£3¤éuz���ê n§^þ¡£1¤��

sin(2nπ) − p(2nπ + 1) + p(2nπ) = 0− p(2nπ + 1) + p(2nπ) < 0

£4¤���ê n ¦� 2nπ + π
2
> A > 0 �§^þ¡£2¤��

sin(2nπ +
π

2
) − p(2nπ +

π

2
+ 1) + p(2nπ +

π

2
)

= 1 − p(2nπ +
π

2
+ 1) + p(2nπ +

π

2
) > 1 − 1

2
> 0

£5¤?� x > 0 § 1√
t3 + 2021

´ t ∈ [0, x] þ�ëY¼ê, Ïd p(x+ 1)§ p(x) ´ x �ëY

¼ê" ¤±� x > A > 0 �§sinx − p(x+ 1) + p(x) ´ x �ëY¼ê"

�âþ¡£3¤Ú£4¤ÚëY¼ê�/0�½n0�±��µ

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

2
) ¦�

sinxn − p(xn + 1) + p(xn) = 0 .

£6¤ A ´k�ê§¤±kÃÃÃ¡¡¡��� �ê n ¦� 2nπ + π
2
> A " éuØÓ���� �ê n§

m«m ( 2nπ , 2nπ + π
2

) pppØØØ������ " ¤±

sinx − p(x+ 1) + p(x) = 0 = p(x+ 1) = p(x) + sin x

kÃÃÃ¡¡¡���pppØØØ������������ ¢ê) xn .

5.(15©©©) y²µéu [0, 1] þ�???ÛÛÛ ëëëYYY ¼ê f(x), �ª lim
n→+∞

∫ 1

0
f(x) sin (nx) dx = 0

Ñ¤á" £�¦�Ñy²�zÚL§Únd"5µ�K¥vkb½ f(x) ��ê f ′(x) �
3"Ïd§XJ�K)�¥^�
�ê f ′(x) ��35§KØU�©")

ëëë������YYY:

£1¤ � k ���ê, éz� j = 0, . . . , k − 1, ¼ê f(x) 3 [0, 1] þëëëYYY íÑ f(x) 34
f«m [ j

n
, j+1

n
] �ëY§Ïd3Ùþ�3��Ù���Mj , ���Ù���mj .

£2¤ ¼ê f(x) 3 [0, 1] þëëëYYY íÑ
∫ 1

0
f(x)dx = A �3k�§¿�AÏ�iùÚS�

lim
k→∞

k−1∑
j=0

Mj
1

k
= A

lim
k→∞

k−1∑
j=0

mj
1

k
= A



Ïd

lim
k→∞

k−1∑
j=0

(Mj −mj)
1

k
= A− A = 0

Ïd, ?� ε > 0 , �3K > 0 ¦�� k ≥ K �k

|
k−1∑
j=0

(Mj −mj)
1

k
| < ε

2

£3¤ f(x) 3 [0, 1] þëëëYYY íÑ f(x) 3 [0, 1] þk.§=�3~ê B > 0 ¦�µ é?¿
x ∈ [0, 1] , |f(x)| ≤ B. AOé¤k j = 0, . . . k − 1, k

|f(
j

k
)| ≤ B

£4¤^þ¡£2¤£3¤¥Ø�ª§ éu ?Û ��ê n§

|
∫ 1

0
f(x) sin nxdx| = |

k−1∑
j=0

∫ j+1
k

j
k

f(x) sinnxdx |

= |
k−1∑
j=0

∫ j+1
k

j
k

( f(x)− f( j
k
) ) sinnxdx+

k−1∑
j=0

∫ j+1
k

j
k

f( j
k
) sinnxdx |

≤
k−1∑
j=0

∫ j+1
k

j
k

| f(x)− f( j
k
) | | sinnx |dx + |

k−1∑
j=0

f( j
k
)
∫ j+1

k
j
k

sinnx dx |

≤
k−1∑
j=0

∫ j+1
k

j
k

| f(x)− f( j
k
) | dx + |

k−1∑
j=0

f( j
k
) 1

n
( − cosn( j+1

k
) + cosn( j

k
) ) |

≤
k−1∑
j=0

∫ j+1
k

j
k

| Mj −mj | dx+
k−1∑
j=0

| f( j
k
)| 1

n
| − cosn( j+1

k
) + cosn( j

k
) |

≤
k−1∑
j=0

(Mj −mj)
1
k

+ k B 1
n

2

< ε
2

+ 2 B k 1
n

£5¤� k = K �: éu?Û��ê n§

|
∫ 1

0

f(x) sin nx dx | < ε

2
+ 2 B K

1

n

� N = [4BK
ε

] + 1§K� n > N ´k

|
∫ 1

0

f(x) sin nxdx| < ε

2
+
ε

2
= ε

¤±

lim
n→∞

∫ 1

0

f(x) sin nx dx = 0

6.(20©©©) (Ä:Vg��\n).) � y = f(x) = x3 , x = g(t) = t2 , y = f(g(t)) = t6 ,
∆t = 0.1 , ∆x = g(1 + 0.1)− g(1) = 0.21 .

£££1¤¤¤(7©©©) �r t ������gggCCCþþþ �§ ¼ê y = f(g(t)) ����©P� d2
ty § ¼ê

x = g(t) ����©P� dtx .



OOO���ÑÑÑ µ� t = 1, ∆t = 0.1 �, ¼ê y = f(g(t)) ����© d2
ty|t=1, ∆t=0.1 , Ú ¼

ê x = g(t) ����© dtx|t=1, ∆t=0.1 .

£££2¤¤¤(7©©©) �r x ������gggCCCþþþ �§ ¼ê y = f(x) ����©P� d2
xy § x£w�

x �¼ê¤����©P� dxx .

OOO���ÑÑÑ µ� x = 1, ∆x = 0.21 �, ¼ê y = f(x) ����© d2
xy|x=1, ∆x=0.21 ,Ú

x£w� x �¼ê¤����© dxx|x=1, ∆x=0.21 .

£££3¤¤¤(6©©©)
d2t y

(dtx)2

∣∣
t=1, ∆t=0.1

� d2xy
(dxx)2

∣∣
x=1, ∆x=0.21

��íº

ëëë������YYY:

£1¤

d2
ty|t=1, ∆t=0.1 = (t6)′′t (∆t)2|t=1, ∆t=0.1 = 30 t4 (∆t)2|t=1, ∆t=0.1 = 0.3

dtx|t=1, ∆t=0.1 = (t2)′t ∆t|t=1, ∆t=0.1 = 2 t ∆t|t=1, ∆t=0.1 = 0.2

£2¤

d2
xy|x=1, ∆x=0.21 = (x3)′′x ∆x|x=1, ∆x=0.21 = 6 x ∆x|x=1, ∆x=0.21 = 0.2646

dxx|x=1, ∆x=0.21 = (x)′x ∆x|x=1, ∆x=0.21 = 1 ∆x|x=1, ∆x=0.21 = 0.21

£3¤þª^
dþ¡£1¤£2¤¥O�(JíÑ

(dtx)2|t=1, ∆t=0.1 = 0.22 = 0.04

(dxx)2|x=1, ∆x=0.21 = 0.212 = 0.0441

d2
ty

(dtx)2

∣∣∣∣
t=1, ∆t=0.1

=
0.3

0.04
= 7.5 6= 6 =

0.2646

0.0441
=

d2
xy

(dxx)2

∣∣∣∣
x=1, ∆x=0.21

ØØØ������ �


