
:                                𝐴 × 𝐵  

𝐴 =  
1 3 5
2 4 6

 
2×3

    , 𝐵 =  
3 6 9
4 7 10
5 8 11

 

3×3

 

𝐴 × 𝐵 = 𝐶

=

 
 
 
 

𝑐11                                                 𝑐12                                   𝑐13

 1 × 3 + 3 × 4 + 5 × 5    (1 × 6 + 3 × 7 + 5 × 8)    1 × 9 + 3 × 10 + 5 × 11 
 
𝑐21

 
𝑐22

 𝑐23

(2 × 3 + 4 × 4 + 6 × 5) (2 × 6 + 4 × 7 + 6 × 8) (2 × 9 + 4 × 10 + 6 × 11)  
 
 
 

 

𝐴 × 𝐵 = 𝐶 =  
40 67 94
52 88 124

 
 
 



        Determinate: 

        𝐴                         𝑛 × 𝑛                                                   

  𝐴    det 𝐴     𝐷  

 

𝑓𝑜𝑟  𝑛 = 1  ⟹   𝐴 =  𝑎11 = 𝐷 

 

𝑓𝑜𝑟    𝑛 = 2    ⟹    𝐴 =  
𝑎11 𝑎12

𝑎21 𝑎22
 = 𝑎11𝑎22 − 𝑎12𝑎21 = 𝐷    

 

𝑓𝑜𝑟   𝑛 = 3  ⟹   𝐴 =  

𝐚𝟏𝟏 𝐚𝟏𝟐 𝐚𝟏𝟑

𝐚𝟐𝟏 𝐚𝟐𝟐 𝐚𝟐𝟑

𝐚𝟑𝟏 𝐚𝟑𝟐 𝐚𝟑𝟑

 

𝐚𝟏𝟏 𝐚𝟏𝟐

𝐚𝟐𝟏 𝐚𝟐𝟐

𝐚𝟑𝟏 𝐚𝟑𝟐

 

 

=  a11a22a33 + a12a23a31 + a13a21a32 −  a31a22a13 + a32a23a11 + a33a21a12  

 



:                        
1 2 3
4 −1 5
6 7 0

       ,               ,                               

       

1.    𝐴 = +1  
−1 5
7 0

 − 2  
4 5
6 0

 + 3  
4 −1
6 7

 = 127              

 

2.    𝐴 = +3  
4 −1
6 7

 − 5  
1 2
6 7

 + 0 = 127                                     

 

3.    𝐴 = −4  
2 3
7 0

 − 1  
1 3
6 0

 + 5  
1 2
6 7

 = 127                        

 



:       .                                                 

𝑥 + 2𝑦 + 𝑧 = 0
3𝑥 − y − 2z = 9

4𝑥 + 3y − 3z = 3
 

𝐷 =  
1 2 1
3 −1 −2
4 3 −3

   ,     𝑊 =  
𝑥
𝑦
𝑧
  ,        𝑏 =  

0
9
3
   

𝐷 =  
1 2 1
3 −1 −2
4 3 −3

  
1
3
4

   
2

−1
3

=  3 − 16 + 9 − (−4 − 6 − 18) = 24   

 

𝑥 =
𝐷𝑥

𝐷
   ,   𝑦 =

𝐷𝑦

𝐷
    , 𝑧 =

𝐷𝑧

𝐷
 

𝐷𝑥 =  
0 2 1
9 −1 −2
3 3 −3

  
0
9
3

   
2

−1
3

= 72  



𝐷𝑦 =  
1 0 1
3 9 −2
4 3 −3

  
1
3
4

   
0
9
3

= −48 

 

𝐷𝑧 =  
1 2 0
3 −1 9
4 3 3

  
1
3
4

   
2

−1
3

= 24 

 

𝑥 =
𝐷𝑥

𝐷
=

72

24
= 3   ,   𝑦 =

𝐷𝑦

𝐷
=

−48

24
= −2    , 𝑧 =

𝐷𝑧

𝐷
=

24

24
= 1 

 

  3 +  −2 2 + 1 = 0  ⟹ 0 = 0 

𝑇𝑜 𝑐ℎ𝑒𝑎𝑘 ∶                             3 3 — (−2) − 2 1 = 9  ⟹ 9 = 9   

4 3 + 3 −2 − 3 1 = 3   ⟹   3 = 3     



:       .                                                 

𝑥 + 5𝑦 + 2𝑧 = 1
𝑥 + y + 7z = 0
−3y + 4z = 1

 

𝐷 =  
1 5 2
1 1 7
0 −3 4

   , 𝑊 =  
𝑥
𝑦
𝑧
  , 𝑏 =  

1
0
1
  ,   𝑥 =

𝐷𝑥

𝐷
   ,   𝑦 =

𝐷𝑦

𝐷
    , 𝑧 =

𝐷𝑧

𝐷
 

𝐷 =  
1 5 2
1 1 7
0 −3 4

 
1
1
0

  
5
1

−3
= −1  , 𝐷𝑥 =  

1 5 2
0 1 7
1 −3 4

 
1
0
1

  
5
1

−3
= 58 

𝐷𝑦 =  
1 1 2
1 0 7
0 1 4

 
1
1
0

  
1
0
1

= −9   , 𝐷𝑧 =  
1 5 1
1 1 0
0 −3 1

 
1
1
0

  
5
1

−3
= −7  

𝑥 =
𝐷𝑥

𝐷
=

58

−1
= −58  ,   𝑦 =

𝐷𝑦

𝐷
=

−9

−1
= 9   , 𝑧 =

𝐷𝑧

𝐷
=

−7

−1
= 7 

−58 + 5 9 + 2 7 = 1   ⟹   1 = 1 



:                                         :        

 𝑊 =  A−1  B   , A−1 =
 AC 

T

D
                        ,   D ≠ 0     

:  AC 
T

                             AC =  

C11 C12 C13

C21 C22 C23

C31 C32 C33

      ⟹        AC 
T

=   

C11 C21 C31

C12 C22 C23

C13 C23 C33

    

⟹  A−1 =

 

C11 C21 C31

C12 C22 C23

C13 C23 C33

 

D
 =

 

 

C11

D

C21

D

C31

D
C12

D

C22

D

C23

D
C13

D

C23

D

C33

D

 

 
  ⟹           

𝑥
𝑦
𝑧
 =

 

 

C11

D

C21

D

C31

D
C12

D

C22

D

C23

D
C13

D

C23

D

C33

D

 

 
 

b1

b2

b3

  

𝑥 =  
C11

D
× b1 +

C21

D
× b2 +

C31

D
× b3 

𝑦 =  
C12

D
× b1 +

C22

D
× b2 +

C23

D
× b3 

𝑧 =  
C13

D
× b1 +

C23

D
× b2 +

C33

D
× b3 



:      .                                                          

    2𝑥 + 3𝑦 − 4𝑧 = −3  

    𝑥 + 2𝑦 + 3𝑧 = 3      

    3𝑥 − 𝑦 − 𝑧 = 6 

D =  
2 3 −4
1 2 3
3 −1 −1

 = 60 ,  AC =  
1 10 −7

7 10 11

17 −10 1

  ⟹  AC T =   
1 7 17

10 10 −10

−7 11 1

     

 

A−1 =

 
1 7 17

10 10 −10
−7 11 1

 

60
=

 

 

1

60

7

60

17

60
10

60

10

60

−10

60
−7

60

11

60

1

60

 

 
=

 

 

1

60

7

60

17

60
1

6

1

6

−1

6
−7

60

11

60

1

60

 

 
  



𝑇𝑜 𝑐ℎ𝑒𝑎𝑘      A−1𝐴 = 1     

 

 
𝑥
𝑦
𝑧
 =

 

 

1

60

7

60

17

60
1

6

1

6

−1

6
−7

60

11

60

1

60

 

 
 
−3
3
6

   ⟹   𝑥 =  
1

60
  −3 +  

7

60
  3 +  

17

60
  6 = 2  

𝑦 =  
1

6
  −3 +  

1

6
  3 +  −

1

6
  6 = −1 

 

𝑧 =  
−7

60
  −3 +  

11

60
  3 +  

1

60
  6 = 1 

 

 

 



 

:      .                                                          

    𝑥 + 𝑦 + 𝑧 = 6  

    2𝑥 + 3𝑦 + 𝑧 = 11      

    3𝑥 + 2𝑦 + 2𝑧 = 13 

D =  
1 1 1
2 3 1
3 2 2

 = −2 ,  AC =  
4 −1 −5

0 −1 1

−2 1 1

  ⟹  AC T =   
4 0 −2

−1 −1 1

−5 1 1

     

 

A−1 =

 
4 0 −2

−1 −1 1

−5 1 1

 

−2
=

 

 

4

−2

0

−2

−2

−2
−1

−2

−1

−2

1

−2
−5

−2

1

−2

1

−2

 

 
=  

 

−2 0 1
1

2

1

2
−

1

2
5

2

−1

2

−1

2

 
   

 𝑇𝑜 𝑐ℎ𝑒𝑎𝑘      A−1𝐴 = 1     



 

 
𝑥
𝑦
𝑧
 =  

 

−2 0 1
1

2

1

2
−

1

2
5

2

−1

2

−1

2

 
  

6
11
13

   ⟹   𝑥 =  −2  6 +  0  11 +  1  13 = 1  

𝑦 =  
1

2
  6 +  

1

2
  11 +  −

1

2
  13 = 2 

 

𝑧 =  
5

2
  6 +  

−1

2
  11 +  

−1

2
  13 = 3 

 

 

 

 

 

 

 



                              

Integral 
 

Derivative  

 𝐜𝐨𝐬𝐡 𝐮 𝒅𝒖 = 𝒔𝒊𝒏𝒉 𝒖 + 𝒄 

 

𝒅 𝒔𝒊𝒏𝒉 𝒖

𝒅𝒙
= 𝐜𝐨𝐬𝐡 𝐮 .

𝒅𝒖

𝒅𝒙
 

1 

 𝒔𝒊𝒏𝒉 𝒖  𝒅𝒖 = 𝐜𝐨𝐬𝐡 𝐮 + 𝒄 

 

𝒅 𝐜𝐨𝐬𝐡 𝐮

𝒅𝒙
= 𝒔𝒊𝒏𝒉 𝒖 .

𝒅𝒖

𝒅𝒙
 2 

 𝒔𝒆𝒄𝒉𝟐𝒖 𝒅𝒖 = 𝒕𝒂𝒏𝒉 𝒖 + 𝒄 

 

𝒅 𝒕𝒂𝒏𝒉 𝒖

𝒅𝒙
= 𝒔𝒆𝒄𝒉𝟐𝒖.

𝒅𝒖

𝒅𝒙
 3 

 𝒄𝒔𝒄𝒉𝟐𝒙 𝒅𝒖 = −𝒄𝒐𝒕𝒉 𝒖  + 𝒄 

 

𝒅 𝒄𝒐𝒕𝒉 𝒖

𝒅𝒙
= −𝒄𝒔𝒄𝒉𝟐𝒙.

𝒅𝒖

𝒅𝒙
 4 

 𝒔𝒆𝒄𝒉 𝒖 𝒕𝒂𝒏𝒉 𝒖𝒅𝒖 = −𝒔𝒆𝒄𝒉 𝒖𝒖 + 𝒄 

 

𝒅 𝒔𝒆𝒄𝒉 𝒖

𝒅𝒙
= −𝒔𝒆𝒄𝒉 𝒖 𝒕𝒂𝒏𝒉 𝒖 .

𝒅𝒖

𝒅𝒙
 5 

 𝒄𝒔𝒄𝒉 𝒖 𝒄𝒐𝒕𝒉 𝒖𝒅𝒖 = −𝒄𝒔𝒄𝒉 𝒖 + 𝒄 

 

𝒅 𝒄𝒔𝒄𝒉 𝒖

𝒅𝒙
= −𝒄𝒔𝒄𝒉 𝒖 𝒄𝒐𝒕𝒉 𝒖 .

𝒅𝒖

𝒅𝒙
 6 

 



𝑭𝒊𝒏𝒅 
𝒅𝒚

𝒅𝒙
 𝒇𝒐𝒓 ∶ 

1.  𝑦 = 𝑐𝑜𝑠ℎ25x 

𝑑𝑦

𝑑𝑥
= 2𝑐𝑜𝑠ℎ 5𝑥. 𝑠𝑖𝑛ℎ 5𝑥. 5 

 

2.  𝑦 = 𝑙𝑛 𝑡𝑎𝑛ℎ 2𝑥  

dy

dx
=

𝑠𝑒𝑐ℎ22𝑥. 2

𝑡𝑎𝑛ℎ 2𝑥
 

 

3.  𝑦 = 𝑡𝑎𝑛−1 sinh 𝑥  

dy

dx
=

cosh 𝑥

1 + 𝑠𝑖𝑛ℎ2𝑥
 

 

 



  
cosh 𝑥

sinh 𝑥 + cosh 𝑥
𝑑𝑥 

 

 

𝑒𝑥 + 𝑒−𝑥

2
𝑒𝑥 − 𝑒−𝑥

2 +
𝑒𝑥 + 𝑒−𝑥

2

𝑑𝑥    ⇒    
𝑒𝑥 + 𝑒−𝑥

𝑒𝑥 − 𝑒−𝑥 + 𝑒𝑥 + 𝑒−𝑥
𝑑𝑥 

 

 
𝑒𝑥 + 𝑒−𝑥

2𝑒𝑥
𝑑𝑥 ⇒    

1

2
 

𝑒𝑥(1 + 𝑒−2𝑥)

𝑒𝑥
𝑑𝑥   ⇒   

1

2
  𝑑𝑥 +  

1

2
 𝑒−2𝑥 𝑑𝑥 

 

⇒  
1

2
𝑥 −

1

4
𝑒−2𝑥 + c 


