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1.

∫
ln2 xdx = x ln2 x− 2

∫
lnxdx = x ln2 x− 2x lnx+ 2

∫
1dx

= x ln2 x− 2x lnx+ 2x+ C

2.

∫ 3

−3
(|x|+ x)e|x|dx =

∫ 3

−3
|x|e|x|dx+

∫ 3

−3
xe|x|dx =

∫ 3

−3
|x|e|x|dx

= 2
∫ 3

0
xexdx = 2[xex − ex]

∣∣∣2
0
= 2[2e3 + 1]

3.

∫ π/2

0

cosx

sinx+ cosx
dx.

ÏLCþ��t =
π

2
− x��

∫ π/2

0

cosx

sinx+ cosx
dx =

∫ π/2

0

sin t

cos t+ sin t
dt∫ π/2

0

cosx

sinx+ cosx
dx =

1

2

∫ π/2

0

cosx

sinx+ cosx
+

sinx

sinx+ cosx
dx =

1

2

∫ π/2

0

1dx =
π

4
.

4.

∫
1

x3 − 3x− 2
dx

1

x3 − 3x− 2
= −1

9
· 1

1 + x
− 1

3
· 1

(1 + x)2
+

1

9
· 1

x− 2∫
1

x3 − 3x− 2
dx = −1

9
ln |1 + x|+ 1

3
· 1

1 + x
+

1

9
ln |x− 2|+ C.

5.

∫ +∞

0

arctanx

(1 + x2)2
dx =

∫ π/2

0

t

1 + tan2 t
dt =

∫ π/2

0

t cos2 tdt

=

∫ π/2

0

t

2
+
t

2
cos 2tdt =

t2

4

∣∣∣∣π/2
0

+ [
1

4
t sin 2t+

1

8
cos 2t]

∣∣∣∣π/2
0

=
π2

16
− 1

4
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1. ef(x) =
∫ x2
x

sin tdt, Kf ′(x) = 2x sin(x2)− sinx .

2. ®�f(x) =
1

1 + x2
+ x

∫ 1

0

f(t)dt,K

∫ 1

0

f(x)dx =
π

2
.

3. ^Ó��§´x = t − sin t, y = 1 − cos t, 0 6 t 6 2π,§�x¶¤�²¡ã/¡È

´ 3π .

4. �©�§yy′ = ey
2−2x÷vy(2) = 2�)´ y2 = 2x .
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1.¦4� lim
n→∞

(
n∑
k=1

k

n
√
n2 + k2

)
.

1



)µ
n∑
k=1

k

n
√
n2 + k2

=
1

n

n∑
k=1

k
n√

1 +
(
k
n

)2 ,.........(3©)

�±w�ò«m[0, 1] n�©§3z��«m�mà:�§¼êf(x) =
x√

1 + x2
�i

ùÚ§......(2©)¼êf(x)�È§¤±k

lim
n→∞

(
n∑
k=1

k

n
√
n2 + k2

)
=

∫ 1

0

x√
1 + x2

dx =
√
2− 1..........(5©)

2. ¦~êa, b¦�µ

lim
x→0

1

bx− sinx

∫ x

0

ln(1 + t2)√
t2 + a

dt = 1.

)µx→ 0�§

∫ x

0

ln(1 + t2)√
t2 + a

dt→ 0, bx− sinx→ 0,dâ7�{K��.........(2©)

lim
x→0

1

bx− sinx

∫ x

0

ln(1 + t2)√
t2 + a

dt = lim
x→0

ln(1 + x2)

(b− cosx)
√
x2 + a

= 1.......(3©)

lim
x→0

ln(1 + x2) = 0,�ªk4�§�lim
x→0

(b− cosx)
√
x2 + a = (b− 1)

√
a = 0.......(2©)

eb = 1, lim
x→0

ln(1 + x2)

(b− cosx)
√
x2 + a

= lim
x→0

x2

x2

2

√
a
= 1,¤±a = 4

ea = 0,lim
x→0

ln(1 + x2)

(b− cosx)
√
x2 + a

= lim
x→0

x2

(b− cosx)|x|
=

0, b 6= 1

+∞, b = 1
.

¤± a = 4, b = 1..........(3©)

o!(�K 8 ©)­�y = ex,d­�L�:���±9y¶¤�ã/7x¶^=�±§

¦^=N�NÈ.

)µ�L�:����§´y = kx, �­����:(x0, e
x0).

¤±k = y′(x0) = ex0 , ��:3��þ§ex0 = kx0, )�x0 = 1, k = e.......(3©)

^=N�NÈ�

V =

∫ 1

0

π(ex)2 − π(ex)2dx = π(
e2

6
− 1

2
).......(5©)
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1. ¦�§
dy

dx
=

y

2y ln y − x
�Ï).

)µòxw���¼ê§y��gCþ§�§z�

dx

dy
+

1

y
x = 2 ln y, (y > 0).......(3©)

x = e−
∫

1
y
dy

(∫
2 ln ye

∫
1
y
dydy + C

)
=

1

y

(
y2 ln y − 1

2
y2 + C

)
.......(6©)
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¤±�§�Ï)´x = y ln y − 1

2
y +

C

y
, C´?¿~ê........(1©)

2.¦�©�§ y′′ − 2y′ + y = ex sin2 x �Ï).

)µ(1)¦)àg�©�§y′′ − 2y′ + y = 0

A��§�λ2 − 2λ + 1 = 0, λ = 1´�­A��§àg�§Ï)´ y =

C1e
x + C2xe

x........(3©)

(2)¦�àg�§�A)"

y′′ − 2y′ + y = ex sin2 x =
ex

2
− 1

2
ex cos 2x

1© y′′ − 2y′ + y =
ex

2
�A)�y1 = ax2ex, Ky′1 = aex(x2 + 2x), y′′1 = aex(x2 + 4x+ 2)

�\�§ 1©� y1 =
1

4
x2ex........(3©)

2© y′′ − 2y′ + y = −1

2
ex cos 2x

�A)�y2 = ex(a cos 2x+ b sin 2x)

y′2 = ex[(a+ 2b) cos 2x+ (b− 2a) sin 2x], y′′2 = ex[(4b− 3a) cos 2x− (4a+ 3b) sin 2x],

�\�§ 2©� y2 =
1

8
ex cos 2x........(3©)

¤¦�§�Ï)´ y = C1e
x + C2xe

x +
1

4
x2ex +

1

8
ex cos 2x........(1©)

8!(�K6©) �0 < a < b, f(x)3[a, b]ëY�üN4O, y²µ∫ b

a

x2f(x)dx >
a2 + ab+ b2

3

∫ b

a

f(x)dx.

yµ�Ä9Ï¼ê F (t) =

∫ t

a

x2f(x)dx − a2 + at+ t2

3

∫ t

a

f(x)dx, ¯K=z�y

²F (b) > 0 = F (a).

F ′(t) = t2f(t)− a+ 2t

3

∫ t

a

f(x)dx− a2 + at+ t2

3
f(t)

=
2t2 − at− a2

3
f(t)−−a+ 2t

3

∫ t

a

f(x)dx

=
a+ 2t

3

[
f(t)(t− a)−

∫ t

a

f(x)dx

]
=
a+ 2t

3

∫ t

a

(f(t)− f(x))dx > 0

¤±¼êF (t)t ∈ [a, b]üNO\§F (b) > F (a) = 0.
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