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2.1 limx→π tan x- sin x

π-x =
罗⽐达法则

limx→π sec2 (x)-cos(x)
-1

= -2

2.2 f ′(x) = -2 x + x2 有两个零点，即 x1 = 0, x2 = 2

(-∞,0) 0 (0,2) 2 (2,+∞)
f′(x) + 0 - 0 +

f(x) ↗ 1/3 ↘ -1 ↗
所以单增区间： (-∞,0] 和 [2, +∞)， 单减区间 [0,2]， 在 x=0 时取得极⼤值 1/3， x=2 时取得极⼩值 -1.

2.3  x

1-x
ⅆx =

x=t2 ∫ 2 t2

1-t2
ⅆt = ∫ 2 t2-2+2

1-t2
ⅆt = ∫ 2

1-t2
- 2 ⅆt = -2 t + ∫ 1

1-t
+ 1

1+t
 ⅆt

= -2 t - ln 1 - t + ln 1 + t +C = -2 x - ln 1 - x + ln 1 + x +C

= -2 x + ln
1+ x

1- x
+C

2.4 ∫0π
24

cos x ⅆx =x=t
2 ∫0π/22 t cos t ⅆt = ∫0π/22 t ⅆ(sin t)

= (2 t sin t) 0
π/2 - ∫0π/22 sin t ⅆt

= π + 2 (cos t) 0
π/2 = π - 2

2.5 由题意 A = g(0) = limx→0g(x) = limx→0
f (x)+2 sin x

x
= limx→0

f (x)-f (0)+2 sin x

x
= f ′(0) + 2 = 1 + 2 = 3

2.6 AX + I = A2 + X ⇔ (A - I) X = A2 - I = (A - I) (A + I)

易知 A - I =
0 0 1

0 1 0

1 0 0

可逆，故原⽅程的解为：

X = A + I =
2 0 1

0 3 0

1 0 2

2.7 增⼴矩阵： 
2 -1 1 -1 2

1 -2 2 1 4

1 -3 4 3 8

⟹R1↔R2
1 -2 2 1 4

2 -1 1 -1 2

1 -3 4 3 8

⟹R2 -2 R1
1 -2 2 1 4

0 3 -3 -3 -6

1 -3 4 3 8

⟹R3 -1 R1
1 -2 2 1 4

0 3 -3 -3 -6
0 -1 2 2 4

⟹R2↔R3
1 -2 2 1 4
0 -1 2 2 4

0 3 -3 -3 -6



⟹-1 R2
1 -2 2 1 4
0 1 -2 -2 -4

0 3 -3 -3 -6

⟹R1 +2 R2
1 0 -2 -3 -4

0 1 -2 -2 -4

0 3 -3 -3 -6

⟹R3 -3 R2
1 0 -2 -3 -4
0 1 -2 -2 -4

0 0 3 3 6

⟹
1

3
R3 1 0 -2 -3 -4

0 1 -2 -2 -4
0 0 1 1 2

⟹R1 +2 R3
1 0 0 -1 0

0 1 -2 -2 -4
0 0 1 1 2

⟹R2 +2 R3
1 0 0 -1 0
0 1 0 0 0

0 0 1 1 2

所以通解为

x1 = c, x2 = 0, x3 = 2 - c

3.1 f(t) = limx→∞ t1 + 1

x
2 tx

= limx→∞ t 1 + 1

x
x2 t

= t ⅇ2 t

f ′(t) = (tⅇ2 t)′ = ⅇ2 t + 2 t ⅇ2 t = ⅇ2 t(1 + 2 t)

3.2 
r (A) + r (B) - r (A + B) A r (A) B r (B) A + B r (A + B)

0  0 0

0 0
 0  0 0

0 0
 0  0 0

0 0
 0

1  1 0

0 0
 1  0 1

0 0
 1  1 1

0 0
 1

2  1 0

0 0
 1  -1 0

0 0
 1  0 0

0 0
 0

3  1 0

0 1
 2  0 1

1 0
 2  1 1

1 1
 1

4  1 0

0 1
 2  -1 0

0 -1
 2  0 0

0 0
 0
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