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    1 Find the rank of matrix [
4 −3 6

12 −9 18
20 −15 30

] 

 

2 
Find the rank of matrix [

−3 4 6
5 −2 −3
3 1 −4

] 

 

3 
Find the rank of matrix [

1 3 4 5
1 2 6 7
1 5 0 10

] 

 

4 
Reduce to Normal form and find the rank of matrix [

1 1 1 −1
1 2 3 4
3 4 5 2

] 

 

5 
Reduce to Normal form and find the rank of matrix [

8 1 3 6
0 3 2 2

−8 −1 −3 4
] 

 

6 Solve the equations by matrix method  

𝑥 + 𝑦 + 𝑧 = 3, 𝑥 + 2𝑦 + 3𝑧 = 4, 𝑥 + 4𝑦 + 9𝑧 = 6  
 

7 Test for consistency and if possible, Solve the equations   

2𝑥 − 𝑦 + 𝑧 = 9, 3𝑥 − 𝑦 + 𝑧 = 6, 4𝑥 − 𝑦 + 2𝑧 = 7, −𝑥 + 𝑦 − 𝑧 = 4      
 

8 Test for consistency and if possible, Solve the equations   

2𝑥 − 𝑦 + 3𝑧 = 1, 3𝑥 + 2𝑦 + 𝑧 = 3, 𝑥 − 4𝑦 + 5𝑧 = −1    
 

9 Test for consistency and if possible, Solve the equations   

𝑥 + 𝑦 + 𝑧 = 2, 2𝑥 + 2𝑦 − 𝑧 = 1, 3𝑥 + 4𝑦 + 𝑧 = 9  
   

10 Test for consistency and if possible, Solve the equations   

𝑥 + 2𝑦 − 𝑧 = 3, 3𝑥 − 𝑦 + 2𝑧 = 1, 2 𝑥 − 2𝑦 + 3𝑧 = 2, 𝑥 − 𝑦 + 𝑧 = −1    
11 Solve the following equations 

𝑥 + 2𝑦 + 3𝑧 = 0, 2𝑥 + 3𝑦 + 𝑧 = 0, 4 𝑥 + 5𝑦 + 4𝑧 = 0 , 𝑥 + 2𝑦 − 2𝑧 = 0 
 



12 Solve the following equations 

𝑥 + 𝑦 + 2𝑧 = 0, 𝑥 + 2𝑦 + 3𝑧 = 0, 𝑥 + 3𝑦 + 4𝑧, 3𝑥 + 4𝑦 + 7𝑧 = 0 
 

13 Solve the following equations 

𝑥1 + 𝑥2 − 𝑥3 + 𝑥4 = 0 , 𝑥1 − 𝑥2 + 2𝑥3 − 𝑥4 = 0 , 3𝑥1 + 𝑥2 + 𝑥4 = 0 
 

14 Solve the following equations 

2𝑥1 − 𝑥2 + 3𝑥3 = 0 , 3𝑥1 + 2𝑥2 + 𝑥3 = 0 , 𝑥1 − 4𝑥2 + 3𝑥3 = 0 
 

15 Solve the following equations 

𝑥1 − 𝑥2 + 𝑥3 = 0 , 𝑥1 + 2𝑥2 + 𝑥3 = 0 , 2𝑥1 + 𝑥2 + 3𝑥3 = 0  
 

 

16 Find the Eigen values and Eigen vector of the smallest Eigen value of the matrix  

[
8 −8 −2
4 −3 −2
3 −4 1

] 

 

17 Find the Eigen values and find Eigen vector of the greatest Eigen value of the matrix  

[
2 −1 1
1 2 −1
1 −1 2

] 

 

18 Find the Eigen values and Eigen vector of the smallest Eigen value of the matrix  

[
1 −6 4
0 4 2
0 −6 −3

] 

 

19 Find the Eigen values and find Eigen vector of the greatest Eigen value of the matrix  

[
3 10 5

−2 −3 −4
3 5 7

] 

 

20 Find the Eigen values and find Eigen vector of the greatest Eigen value of the matrix  

[
3 −1 1

−1 5 −1
1 −1 3

] 

 

21 
Find Eigen values of the matrix         [

3 10 5
−2 −3 −4
3 5 7

] 

 

22 
Find Eigen values of the matrix         [

−2 1 1
−11 4 5
−1 1 0

] 

 



23 
Find Eigen values of the matrix     [

9 −1 9
3 −1 3

−7 1 −7
] 

 

 

 

24 
Find Eigen values of the matrix      [

4 6 6
1 3 2

−1 −4 −3
] 

 

25 
Find Eigen values of the matrix      [

2 −2 3
1 1 1
1 3 −1

] 

 

26 
Verify Cayley-Hamilton theorem for the matrix     [

1 1 2
3 1 1
2 3 1

] 

 

27 
Verify Cayley-Hamilton theorem for the matrix     [

1 3 3
1 4 3
1 3 4

] 

 

28 
Verify Cayley-Hamilton theorem for the matrix     [

7 −2 1
−2 10 −2
1 −2 7

] 

 

29 
Verify Cayley-Hamilton theorem for the matrix     [

4 2 −2
−5 3 2
−2 4 1

] 

 

30 
Verify Cayley-Hamilton theorem for the matrix     [

1 1 3
1 3 −3

−2 −4 −4
] 

 

31 Simplify 
(𝑐𝑜𝑠5𝜃−𝑖𝑠𝑖𝑛5𝜃)2(𝑐𝑜𝑠7𝜃+𝑖𝑠𝑖𝑛7𝜃)−3

(𝑐𝑜𝑠4𝜃−𝑖𝑠𝑖𝑛4𝜃)9(𝑐𝑜𝑠𝜃+𝑖𝑠𝑖𝑛𝜃)5   

 

32 
Simplify 

(𝑐𝑜𝑠2𝜃−𝑖𝑠𝑖𝑛2𝜃)5(𝑐𝑜𝑠3𝜃+𝑖𝑠𝑖𝑛3𝜃)6

(𝑐𝑜𝑠4𝜃+𝑖𝑠𝑖𝑛4𝜃)7(𝑐𝑜𝑠𝜃−𝑖𝑠𝑖𝑛𝜃)8  

 

33 
Simplify [

1+𝑆𝑖𝑛(
𝜋

8
)+𝑖𝑐𝑜𝑠(

𝜋

8
)

1+𝑆𝑖𝑛(
𝜋

8
)−𝑖𝑐𝑜𝑠(

𝜋

8
)
]8  

 

34 
Simplify [

1+𝑐𝑜𝑆(
𝜋

9
)+𝑖𝑠𝑖𝑛(

𝜋

9
)

1+𝑐𝑜𝑆(
𝜋

9
)−𝑖𝑠𝑖𝑛(

𝜋

9
)
]18  

 

35 Prove that [
1+𝑠𝑖𝑛𝛼+𝑖𝑐𝑜𝑠𝛼

1+𝑠𝑖𝑛𝛼−𝑖𝑐𝑜𝑠𝛼
]𝑛 = 𝑐𝑜𝑠𝑛(

𝜋

2
− 𝛼) + 𝑖𝑠𝑖𝑛𝑛(

𝜋

2
− 𝛼) 

 



36 Using De Moivre’s Theorem Prove that 

 𝑐𝑜𝑠4𝜃 = 𝑐𝑜𝑠4𝜃 − 6𝑐𝑜𝑠2𝜃𝑠𝑖𝑛2𝜃+𝑠𝑖𝑛4𝜃 

 

37 Using De Moivre’s Theorem Prove that 
𝑠𝑖𝑛5𝜃

𝑠𝑖𝑛𝜃
= 16𝑐𝑜𝑠4𝜃 − 12𝑐𝑜𝑠2𝜃 + 1  

 

38 Using De Moivre’s Theorem Prove that 
𝑠𝑖𝑛6𝜃

𝑠𝑖𝑛2𝜃
= 16𝑐𝑜𝑠4𝜃 − 16𝑐𝑜𝑠2𝜃 + 3  

 

39 
Find all values of the (

1

2
+ 𝑖

√3

2
)

3

4  

 

40 Solve 𝑥5 = 1 + 𝑖 and find the continued product of the roots 

 

41 Find the value of 𝑡𝑎𝑛ℎ𝑙𝑜𝑔𝑥 𝑖𝑓 𝑥 = √3 

 

42 Solve the equation 7𝑐𝑜𝑠ℎ𝑥 + 8𝑠𝑖𝑛ℎ𝑥 = 1 for real values of x 

 

43 Prove that[
1+𝑡𝑎𝑛ℎ𝑥

1−𝑡𝑎𝑛ℎ𝑥
]𝑛 = 𝑐𝑜𝑠ℎ2𝑛𝑥 + 𝑠𝑖𝑛ℎ2𝑛𝑥 

 

44 If 𝑢 = 𝑙𝑜𝑔𝑡𝑎𝑛(
𝜋

4
+

𝜃

2
) then prove that 𝑐𝑜𝑠ℎ𝑢 = 𝑠𝑒𝑐𝜃 

45 If 𝑐𝑜𝑠ℎ𝑥 = 𝑠𝑒𝑐𝜃 Then prove 𝑥 = log(𝑠𝑒𝑐𝜃) + 𝑡𝑎𝑛𝜃) 

 

46 Using Maclaurin’s series prove that  

𝑙𝑜𝑔𝑐𝑜𝑥 = −
𝑥2

2
−

𝑥4

12
−

𝑥6

45
−  − − − − − − − − − −  

 

47 Using Maclaurin’s series prove that log(1 + 𝑡𝑎𝑛𝑥) = 𝑥 −
𝑥2

2
+

2𝑥3

3
−  − − − − − −       

48 Expand in powers of x, 𝑒𝑥𝑠𝑖𝑛𝑥  

 

49 
Expand [

1+𝑒𝑥

2𝑒𝑥 ]
1

2 by using standard expansions  

 

50 Show that 𝑠𝑖𝑛𝑥𝑠𝑖𝑛ℎ𝑥 = 𝑥2 −
8𝑥6

6!
+  − − − − − − 

 

51 Expand in powers of 𝑥5 − 𝑥4 + 𝑥3 − 𝑥2 − 1 in powers of (x-1) 

 

52 Expand 𝑙𝑜𝑔𝑡𝑎𝑛 (
𝜋

4
− 𝑥) 𝑖𝑛 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑓 𝑥 

 

53 Expand 𝑠𝑖𝑛 (
𝜋

6
+ 𝑥) 𝑢𝑝 𝑡𝑜 𝑥4 𝑎𝑛𝑑 𝑓𝑖𝑛𝑑 sin (300, 30′) 

 

54 Expand 𝑓(𝑥) = √1 + 𝑥 + 2𝑥2  𝑖𝑛 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑓 (𝑥 − 1) 𝑢𝑠𝑖𝑛𝑔 𝑇𝑎𝑦𝑙𝑜𝑟′𝑠 𝑡ℎ𝑒𝑜𝑟𝑒𝑚 

 



55 Expand of 𝑓(𝑥) = 𝑥4 − 3𝑥3 + 2𝑥2 − 𝑥 + 1  in powers of (x-3)  

 

56 Evaluate lim
𝑥→0

𝑒2𝑥−(1+𝑥)2

𝑥𝑙𝑜𝑔(1+𝑥)
 

 

 57 Evaluate lim
𝑥→0

𝑥𝑥−𝑥

𝑥−1−𝑙𝑜𝑔𝑥
 

 

58 
Evaluate lim

𝑥→
𝜋

2

log [𝑥−
𝜋

2
]

𝑡𝑎𝑛𝑥
 

 

59 Evaluate lim
𝑥→1

(𝑥2 − 1)tan (
𝜋𝑥

2
)  

60 Evaluate lim
𝑥→0

1

𝑥2 − 𝑐𝑜𝑡2𝑥  

 

61 

If 

2 2

log
.

x y
u

x y

 
  

  , then prove that 
2 2u u

x y y x

 


   
 

 

62 

If          

1sin
x y

u
x y


 

     then prove that 

i) 

tan
,

2

u u u
x y

x y

 
 

   
 

ii) 

2 2 2
2 2 3

2 2

1
2 tan tan

4

u u u
x xy y u u

y xx y

  
         

63 Find the extreme value of the function  

   ,f x y xy a x y  
 

64   3 3Determineextreme values f , = 3x y x y xy 
 

65 2 2 2
3 2 2

2 2
If then find i) , ii) 2

x

y u u u u u
u x e x y x xy y

x y x x y y


    

   
     

 

66 
1. If    1 1, tan tan

1

x y
u v x y

xy

 
  


then find

 

 

,

,

u v

x y




 

67 2 2

If , prove thaty z z
z x

x y y x

 
 

     
68 

 If , , & , , , prove that 0.
u u u

u f l m n l x y m y z n z x
x y z

  
         

    



69 
2 2 2 2 2

2 2

2 2
If log then find 2

x y u u u
u x xy y

x y x x y y

    
   

        
70 3 3

1If tan , prove that sin 2
x y u u

u x y u
x y x y

    
   

     
71   2 2Determineextreme values f , = 6 12.x y x y x  

 
 

72 
If 

2 2 2 2 2 2, ,x v w y w u z u v      then prove that 
 

 

, ,
16

, ,

x y z
uvw

u v w





 

73 
If u = sin−1 (

x
1
4+y

1
4

x
1
5+y

1
5

) , then  prove  that
 

  x2
∂2u

∂x2 + 2xy
∂2u

∂x ∂y
+ y2 ∂2u

∂y2 =

1

400
tanu(tan2u19)         

     and  x
∂u

∂x
+ y

∂u

∂y
=

1

20
tanu. 

74 
If u = f(ey−z, ez−x, ex−y), then prove that

∂u

∂x
+

∂u

∂y
+

∂u

∂z
= 0    

75 If x=uv and y=u/v prove that JJ’=1                                       

76 If X =еv.Sec u and y = еv.tan u, prove that J.J’ = 1 

77 
Use Gauss elimination method to solve 

𝟐𝒙+ 𝒚 + 𝒛=𝟏𝟎; 𝟑𝒙+ 𝟐𝒚 + 𝟑𝒛=𝟏8;  𝒙+ 

𝟒𝒚 +𝟗𝒛=𝟏𝟔 

78 
Use Gauss elimination Method to solve    

𝑥+4𝑦− 𝑧=−5; 𝑥+𝑦−6𝑧=−12;                   3𝑥− 𝑦− 𝑧=4 

79 
Use Gauss elimination method to solve 

𝑥+ 3𝑦− 2𝑧=5;  2𝑥+ 𝑦− 3𝑧=1 ,   3𝑥+ 2𝑦− 𝑧=6 

80 
Use Gauss elimination method to solve 

𝑥 + 2𝑦 + 3𝑧= 14;  4𝑥+5𝑦+7𝑧=35;    3𝑥+ 3𝑦+ 4𝑧=21 

 

81 
Apply Gauss-Jordan method to solve the equations 

𝒙 + 𝒚 + 𝒛=𝟗,   𝟐𝒙− 𝟑𝒚 + 𝟒𝒛=𝟏𝟑,        𝟑𝒙+ 𝟒𝒚 + 𝟓𝒛=𝟒𝟎 

 

 

 
 



82 
Apply Gauss-Jordan method to solve the equations 

𝒙 − 𝒚 +𝟐𝒛=𝟓,   𝟑𝒙+ 𝟐𝒚 +𝒛=𝟏𝟎,    𝟐𝒙 −𝟑𝒚 −𝟐𝒛=−𝟏𝟎 

 

83 
Apply Gauss-Jordan method to solve the equations 

𝒙 + 𝒚 + 𝒛=𝟓,  𝟐𝒙+ 𝟑𝒚 +𝒛=𝟏𝟎,  𝟑𝒙− 𝟐𝒚 +𝟐𝒛=𝟑 

 

84 
Apply Gauss-Jordan method to solve the equations 

𝒙 +𝟑𝒚 +𝟑𝒛=𝟏𝟔,  𝒙 +𝟒𝒚 +𝟑𝒛=𝟏𝟖,   𝒙 +𝟑𝒚 +𝟒𝒛=𝟏𝟗 

85 
Use Jacobi’s iteration method to solve 

𝟐𝟎𝒙+ 𝒚 − 𝟐𝒛=𝟏𝟕,  𝟑𝒙 +𝟐𝟎𝒚 − 𝒛=−𝟏𝟖,   𝟐𝒙 −𝟑𝒚 +𝟐𝟎𝒛=𝟐𝟓 

86 Use Jacobi’s iteration method to solve 

             𝟏𝟎𝒙+ 𝒚 −𝒛=𝟏𝟏.𝟏𝟗,  𝒙 + 𝟏𝟎𝒚+𝒛=𝟐𝟖.𝟎𝟖,    −𝒙+ 𝒚 + 𝟏𝟎𝒛=𝟑𝟓.𝟔𝟏 

 

87 Use Jacobi’s iteration method to solve 

𝟏𝟓𝒙+ 𝟐𝒚+ 𝒛=𝟏𝟖,  𝟐𝒙 +𝟐𝟎𝒚 −𝟑𝒛=𝟏𝟗, 𝟑𝒙 −𝟔𝒚 +𝟐𝟓𝒛=𝟐𝟐 

 

88 
Use Jacobi’s iteration method to solve 

𝟒𝒙+ 𝒚 +𝟑𝒛=𝟏𝟕,  𝒙+ 𝟓𝒚 + 𝒛=𝟏𝟒,    𝟐𝒙− 𝒚 +𝟖𝒛=𝟏𝟐 

 

89 
Use Gauss-seidel method to solve     

𝟖𝟑𝒙+𝟏𝟏𝒚− 𝟒𝒛=𝟗𝟓,   𝟕𝒙+ 𝟓𝟐𝒚 +𝟏𝟑𝒛=𝟏𝟎𝟒,  𝟑𝒙 +𝟖𝒚 + 𝟐𝟗𝒛=𝟕𝟏 

 

90 
Use Gauss-seidel method to solve 

𝟏𝟎𝒙+ 𝟐𝒚+ 𝒛=𝟗,  𝟐𝒙+ 𝟐𝟎𝒚 −𝟐𝒛=−𝟒𝟒,   −𝟐𝒙+ 𝟑𝒚 + 𝟏𝟎𝒛=𝟐𝟐 
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