
 

























R
10x

p
x dx =

R
10x3/2 dx = 10(2/5)x5/2 + C = 4x2

p
x+ C

R
2x�1
x2 dx =

R
2/x� x�2 dx = 2 ln |x|+ x�1 = 2 ln |x|+ 1/x+ C

R
4x(1� x2) dx =

R
4x� 4x3 dx = 2x2 � x4 + C

R
12(1 + 4x)2 dx =

R
12u2 · 1/4 du = u3 + C = (1 + 4x)3 + C

0

@
1 2 �1 3
5 8 �2 23
2 6 �5 6

1

A !

0

@
1 2 �1 3
0 �2 3 8
2 6 �5 6

1

A !

0

@
1 2 �1 3
0 �2 3 8
0 2 �3 0

1

A

0

@
1 2 �1 3
0 �2 3 8
0 2 �3 0

1

A !

0

@
1 2 �1 3
0 �2 3 8
0 0 0 8

1

A 3

0

@
1 2 4 1 11
4 9 12 �1 40
5 10 16 1 51

1

A !

0

@
1 2 4 1 11
0 1 �4 �5 �4
5 10 16 1 51

1

A !

0

@
1 2 4 1 11
0 1 �4 �5 �4
0 0 �4 �4 �4

1

A

0

@
1 2 4 1 11
0 1 �4 �5 �4
0 0 �4 �4 �4

1

A 3

w w

�4z � 4w = �4 ) �4z = �4 + 4w z = 1� w

y � 4z � 5w = �4 ) y = 4(1� w) + 5w � 4 y = w

x+ 2y + 4z + w = 11 ) x = 11� 2(w)� 4(1� w)� w x = 7 + w

(x,y,z,w) = (7 + w,w,1� w,w) w



u = 1 + ex du = u0 dx = ex dx
Z

ex

1 + ex
dx =

Z
ex

u

du

ex
=

Z
1

u
du = ln |u|+ C = ln(1 + ex) + C 3

1� 4x2 = (1+2x)(1� 2x)

1� x

1� 4x2
=

A

1 + 2x
+

B

1� 2x
) 1� x = A(1� 2x) +B(1 + 2x)

1� x = (A+B) + (2B � 2A)x A+B = 1 2B � 2A = �1
B = 1/4 A = 3/4

Z
1� x

1� 4x2
dx =

Z
3

4

1

1 + 2x
+

1

4

1

1� 2x
dx =

3

4

1

2
ln |1 + 2x|+ 1

4

1

(�2)
ln |1� 2x|+ C

=
3

8
ln |1 + 2x|� 1

8
ln |1� 2x|+ C 3

u = lnx du = (1/x) dx
Z

3(lnx)2

x
dx =

Z
3u2

x
· du

1/x
=

Z
3u2 du = u3 + C = (lnx)3 + C 3

u0 = 1/x v = (lnx)2

u = �x
p
x = �x3/2 du = u0 dx = (�3/2)x1/2 dx

Z
6x2 e�x

p
x dx =

Z
6x2 eu

du

(�3/2)x1/2
=

Z
�4x3/2 eu du =

Z
4ueu du 3

= 4ueu �
Z

4eu du = 4ueu � 4eu + C = (�4x
p
x� 4)e�x

p
x + C 3

|A| =
����
6 2a
a 3

���� = 18� 2a2 = 2(9� a2) = 2(3� a)(3 + a) 3

|A| = 0 a = ±3

|A| =

������

1 1 s
1 2 s
s 3 9

������
= 1(18� 3s)� 1(9� s2) + s(3� 2s) = �s2 + 9 = (3� s)(3 + s) 3

|A| = 0 s = ±3

|A| =

������

t 1 4
1 t 4
1 4 t

������
= t(t2 � 16)� 1(t� 4) + 4(4� t) = (t� 4) [t(t+ 4)� 1� 4]

= (t� 4)(t2 + 4t� 5) = (t� 4)(t� 1)(t+ 5) 3

(t � 4)
|A| = 0 t = 1, t = 4, t = �5



x

y

�4 �3 �2 �1 1 2 3 4

�10

�5

5

10

15

20

25

30

x2 � 3x+2 = (x� 1)(x� 2) x = 1 x = 2
f(x) = x+3� 6/(x2 � 3x+2) f L

y = x+ 3
f x3 � 7x = 0 x = 0 x = ±

p
7 R

f x �
p
7  x  0

A =

Z 0

�
p
7
f(x) dx =

Z 0

�
p
7
x+ 3� 6

(x� 1)(x� 2)
dx

=


1

2
x2 + 3x

�0

�
p
7

�
Z 0

�
p
7

6

(x� 1)(x� 2)
dx 3


1

2
x2 + 3x

�0

�
p
7

= 0� (7/2� 3
p
7) = 3

p
7� 7/2

6

x2 � 3x+ 2
=

A

x� 1
+

B

x� 2
) 6 = A(x� 2) +B(x� 1)

A B x = 1 x = 2 A = �6 B = 6

Z 0

�
p
7

6

(x� 1)(x� 2)
dx =

Z 0

�
p
7

�6

x� 1
+

6

x� 2
dx = [�6 ln |x� 1|+ 6 ln |x� 2| ]0�p

7


6 ln

|x� 2|
|x� 1|

�0

�
p
7

= 6 ln(2)� 6 ln
2 +

p
7

1 +
p
7

R

A = 3
p
7� 7/2� 6 ln(2) + 6 ln

2 +
p
7

1 +
p
7
⇡ 1.73 3



A

|A| =

������

1 2 a
a 3 5
a 0 1

������
= a(10� 3a) + 1(3� 2a) = �3a2 + 8a+ 3 = (3� a)(1 + 3a) 1

a = 3 a = �1/3 |A| = 0
a |A| 6= 0

a = 3
0

@
1 2 3 1
3 3 5 3
3 0 1 3

1

A !

0

@
1 2 3 1
0 �3 �4 0
0 �6 �8 0

1

A !

0

@
1 2 3 1
0 �3 �4 0
0 0 0 0

1

A

a = 3 a = �1/3
3

0

@
1 2 �1/3 1

�1/3 3 5 �1/3
�1/3 0 1 3

1

A !

0

@
3 6 �1 3

�1 9 15 �1
�1 0 3 9

1

A !

0

@
�1 0 3 9
�1 9 15 �1
3 6 �1 3

1

A

0

@
�1 0 3 9
�1 9 15 �1
3 6 �1 3

1

A !

0

@
�1 0 3 9
0 9 12 �10
0 6 8 30

1

A !

0

@
�1 0 3 �9
0 9 12 8
0 0 0 110/3

1

A

a = �1/3
8
><

>:

, a = �1/3

, a = 3

,

a = 3
z

�3y � 4z = 0 ) y = �4z/3 x+ 2y + 3z = 1 ) x = 1� 3z � 2(�4z/3) = 1� z/3

(x,y,z) = (1� z/3,� 4z/3,z) z a 6= 3 a 6= �1/3

|A1(b)| =

������

1 2 a
a 3 5
3 0 1

������
= 33� 11a ) x =

11(3� a)

(3� a)(1 + 3a)
=

11

1 + 3a

|A2(b)| =

������

1 1 a
a a 5
a 3 1

������
= �a3 + 3a2 + 5a� 15 ) y =

(3� a)(a2 � 5)

(3� a)(1 + 3a)
=

a2 � 5

1 + 3a

|A3(b)| =

������

1 2 1
a 3 a
a 0 3

������
= 2a2 � 9a+ 9 ) z =

(3� a)(3� 2a)

(3� a)(1 + 3a)
=

3� 2a

1 + 3a
1

A2 =

0

@
1 1 0
1 0 1
0 1 1

1

A ·

0

@
1 1 0
1 0 1
0 1 1

1

A =

0

@
2 1 1
1 2 1
1 1 2

1

A6



|A| = 1(�1) � 1(1) = �2

A�1 =
1

�2

0

@
�1 �1 1
�1 1 �1
1 �1 �1

1

A
T

=
1

2

0

@
1 1 �1
1 �1 1
�1 1 1

1

A6

AB +BA =

0

@
1 1 0
1 0 1
0 1 1

1

A ·

0

@
0 0 1
0 1 0
1 0 0

1

A+

0

@
0 0 1
0 1 0
1 0 0

1

A ·

0

@
1 1 0
1 0 1
0 1 1

1

A

=

0

@
0 1 1
1 0 1
1 1 0

1

A+

0

@
0 1 1
1 0 1
1 1 0

1

A =

0

@
0 2 2
2 0 2
2 2 0

1

A6

Z 1

0
I(t)e�rt dt =

Z 1

0
10 e0.06t e�0.10t dt =

Z 1

0
10 e�0.04t dt 3

=


10

�0.04
e�0.04t

�1

0

= lim
b!1

⇥
�250 e�0.04t

⇤b
0
= lim

b!1
�250(e�0.04b � 1) = 250 3

S(t) t

S(t) = V (t)e�rt = 250 e
p
t/5 e�0.10t = 250 e(2

p
t�t)/10 1

S(t) u = (2
p
t� t)/10

S0(t) = 250 eu · u0 = 250 eu · 1

10

✓
2

2
p
t
� 1

◆
= 25 eu · 1�

p
tp

t
3

S0(t) = 0 1 �
p
t = 0

p
t = 1 t = 1

S0(t) 1�
p
t

t = 1 t = 1 S(t)
S0(t)

T

N(T ) =

Z T

0
I(t)e�rt dt+ V (T )e�rT 1

Z T

0
I(t)e�rt dt =

Z T

0
10 e0.06t e�0.10t dt =

Z T

0
10e�0.04t dt =


10

�0.04
e�0.04t

�T

0

= �250(e�0.04T � 1) = 250(1� e�0.04T )

S(T ) = 250 e(2
p
T�T )/10

N(T ) = 250(1� e�0.04T ) + 250 e(2
p
T�T )/10 = 250

⇣
1� e�0.04T + e(2

p
T�T )/10

⌘
3

0 1 2 3
N(0) = 250(1� 1 + 1) = 250

N(1) = 250(1� e�0.04 + e0.10) ⇡ 286.1

N(2) = 250(1� e�0.08 + e(
p
2�1)/5) ⇡ 290.8

N(3) = 250(1� e�0.12 + e(2
p
3�3)/10) ⇡ 290.1



2 3

T = 2.29

Ri x,y,z
100x+ 125y + 284z = C

C = 1.500.000

�25 25 �150
50 �75 120
20 15 20

�25x + 25y � 150z = R1

50x � 75y + 120z = R2

20x + 15y + 20z = R3

100x + 125y + 284z = C

)

0

BB@

�25 25 �150 R1

50 �75 120 R2

20 15 20 R3

100 125 284 C

1

CCA

(R1, R2, R3) = (1.000.000,�2.000.000, 200.000)

0

BB@

�25 25 �150 R1

50 �75 120 R2

20 15 20 R3

100 125 284 C

1

CCA !

0

BB@

�25 25 �150 R1

0 �25 �180 R2 + 2R1

0 35 �100 R3 + 0.8R1

0 225 �316 C + 4R1

1

CCA

!

0

BB@

�25 25 �150 R1

0 �25 �180 R2 + 2R1

0 0 �352 R3 + 1.4R2 + 3.6R1

0 0 �1936 C + 9R2 + 22R1

1

CCA

!

0

BB@

�25 25 �150 R1

0 �25 �180 R2 + 2R1

0 0 �352 R3 + 1.4R2 + 3.6R1

0 0 0 C � 5.5R3 + 1.3R2 + 2.2R1

1

CCA 3

C = 1.500.000 (R1, R2, R3) = (1.000.000,�2.000.000, 200.000)
C+2.2R1+1.3R2�5.5R3 = 0

�25x + 25y � 150z = 1.000.000
� 25y � 180z = 0

� 352z = 1.000.000

(x,y,z) = (�2.500, 20.454 6/11,�2.840 10/11) 2

�2.500 20.454 6/11 �2.840 10/11

(R1, R2, R3)

C + 2.2R1 + 1.3R2 � 5.5R3 = 0 ) �2.2R1 � 1.3R2 + 5.5R3 = 1.500.000 2

R1, R2, R3 > 0
R1 = R2 = R3

2R1 = 1.500.000 ) R1 = 750.000



R1 = R2 = R3 = 750.000

�25x + 25y � 150z = 750.000
� 25y � 180z = 2.250.000

� 352z = 4.500.000

(x,y,z) = (48.750, 2.045 5/11,�12.784 1/11) 2

48.750 2.045 5/11 �12.784 1/11


