
 

1. Binomial theorem 

2. Find the first four terms, in ascending powers of 𝑥 , in the binomial expansion 

of(1 + 3𝑥)8. 

3.  Determine the coefficient of 𝑥6in the binomial expansion of (1 + 3𝑥)8, 

4. Find, without using a calculator, the coefficient of 𝑥3in the expansion of (2 + 3𝑥)6. 

5. The third term in the expansion of (𝑥 + 𝑝)8 is 252𝑥6 .find the possible values of 𝑝 

6.  

 

7.  

8.  
 

9.  

 
10.  

 
11.  

https://www.revisionvillage.com/ib-math-analysis-and-approaches-

sl/questionbank/number-and-algebra/the-binomial-theorem/ 

 

https://www.revisionvillage.com/ib-math-analysis-and-approaches-sl/questionbank/number-and-algebra/the-binomial-theorem/
https://www.revisionvillage.com/ib-math-analysis-and-approaches-sl/questionbank/number-and-algebra/the-binomial-theorem/


12. Prove by mathematical induction that 𝑛! + (𝑛 − 1)! +

(𝑛 − 2)! = 𝑛2(𝑛 − 2)!  𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 ≥ 2. 

13.  

14.  
15.  

 

 
 

16. Prove by Mathematical Induction 

that 13+23+33+…+n3=n24(n+1)2 for all n≥1 

17. Prove by Mathematical Induction that 2n+2+33n is divisible 

by 5 for all n≥1 
18. Use Mathematical Induction to show 

that cos(x+nπ)=(−1)ncosx for all positive integers n≥1. 
 

https://www.matrix.edu.au/beginners-guide-year-12-

maths-ext-1/mathematical-induction/ 

 

 

 

https://www.matrix.edu.au/beginners-guide-year-12-maths-ext-1/mathematical-induction/
https://www.matrix.edu.au/beginners-guide-year-12-maths-ext-1/mathematical-induction/


19. Test  

20.  

21.  

22.  

 



23.  

 

24.  

25.  



26.  

27.  

28.  

29.  



30.  

31.  

32.  

Prove all the followings from 33-16 

33. The commutative laws: 

34. 𝑧1  + 𝑧2  =  𝑧2  + 𝑧1 

35. 𝑧1 𝑧2  =  𝑧2𝑧1 hw 

36. The associative laws: 

37. (𝑧1  + 𝑧2) + 𝑧3  =  𝑧1  + (𝑧2  + 𝑧3),  

38. (𝑧1𝑧2)𝑧3  =  𝑧1(𝑧2𝑧3) 

 

39. The distributive law: 𝑧(𝑧1  + 𝑧2)  =  𝑧𝑧1  + 𝑧𝑧2 



 

40  identity  

The additive identity 0 = (0,0) and the multiplicative identity 1 = (1,0) 

That is,𝑧 + 0 =  𝑧 and 𝑧 · 1 =  𝑧 

40. for every complex number 𝑧 . Furthermore, 0 and 1 are the only complex numbers 

with such properties 

 

41. Inverse  

For each complex number 𝑧 =  (𝑥, 𝑦) a unique additive inverse −𝑧 =  (−𝑥, −𝑦) 

• satisfying the equation 𝑧 + (−𝑧)  =  0.  

42. For any nonzero complex number 𝑧 =  (𝑥, 𝑦), there is a number 𝑧−1 such 

that𝑧𝑧−1 = 1   where 𝑧−1 = (
𝑥

𝑥2+𝑦2 ,
−𝑦

𝑥2+𝑦2)to here 

 

Find the followings from 17-23 

43. Cube root of 1 − 𝑖 
44. Forth roots of −𝑖 

45. Square roots of   
−1−√3𝑖

−1+𝑖
 

46. (−8𝑖)
1

3  

47. 𝑧 = √√6 − √2𝑖 

48. 𝑧 = 11/3 

49. 𝑧2 + 2𝑧 − 1 = 0 

 

50. Find the sum of squares of roots of the equation  2𝑥4 − 8𝑥3 + 6𝑥2 − 3 = 0  

51. Solve the equation 9𝑥3 − 36𝑥2 + 40𝑥 − 16 = 0if the roots form 𝛼 − 𝛽, 𝛼, 𝛼 + 𝛽 

52. Solve the cubic equation 3𝑥2 − 26𝑥2 + 52𝑥 − 24   if the roots of the form 𝛼𝛽−1, 𝛼, 𝛼𝛽 

53. Find all roots of 2𝑥3 + 4𝑥2 + 6𝑥 + 4 = 0 if the sum of second and third roots is equal to 

-1. 

54. Find the sum of squares of roots of the equation 𝑥3 − 2𝑥2 − 5𝑥 + 6 = 0. 

 

 



 

55. Q: Let 𝐵 = [

𝑎11 𝑎12 𝑎13

𝑎21 𝑎22 𝑎23

𝑎31 𝑎32 𝑎33

] with |𝐵| = 𝑚 𝑤ℎ𝑒𝑟𝑒 𝑚𝜖ℝ then calculate the 

following determinants with explain        

 [4.5 Marks] 

56.  |𝐶| where 𝐶 = [

2𝑎11 6𝑎12 2𝑎13

𝑎21 3𝑎22 𝑎23

𝑎31 3𝑎32 𝑎33

] 

 

57. |𝐷| where 𝐷 = [

𝑎11 𝑎12 2𝑎11 + 𝑎13

𝑎21 𝑎22 2𝑎21 + 𝑎23

𝑎31 𝑎32 2𝑎31 + 𝑎33

] 

 

 

58. |𝐸| where 𝐸 = [

𝑎13 𝑎23 𝑎33

𝑎12 𝑎22 𝑎32

𝑎11 𝑎21 𝑎31

] 

 

59. Q: If 𝛼1 and 𝛼2 are the roots of 𝑎0𝑥2 + 𝑎1𝑥 + 𝑎2 = 0 then 𝛼1 + 𝛼2 =
−𝑎1

𝑎0
 and 𝛼1𝛼2 =

𝑎2

𝑎0
 

 

60. Show that If 𝛼1, 𝛼2 and 𝛼3 are the roots of 𝑎0𝑥3 + 𝑎1𝑥2 + 𝑎2𝑥 + 𝑎3 = 0 then  

𝛼1 + 𝛼2 + 𝛼3 =
−𝑎1

𝑎0
  

and   

𝛼1𝛼2 + 𝛼2𝛼3 + 𝛼3𝛼1 =
𝑎2

𝑎0
 

𝛼1𝛼2𝛼3 = −
𝑎3

𝑎0
 

 

   

61. Solve the equation 3𝑥2 − 16𝑥2 + 23 𝑥 − 6 = 0 

If the product of two roots is 1 

https://www.nagwa.com/en/worksheets/529109865759/ 

greatest common divisior 

upper bound lower bound 

https://www.nagwa.com/en/worksheets/529109865759/


 

Find 𝑞(𝑥)and 𝑟(𝑥),for 𝑓(𝑥)(62-64) 

62. 𝑓(𝑥) = 𝑥3 − 12𝑥2 − 4𝑥, 𝑔(𝑥) = 𝑥 − 3 

63. 𝑓(𝑥) = 𝑥5 − 4𝑥3 + 2𝑥2 − 58 − 8, 𝑔(𝑥) = 𝑥 − 3. 

64. 𝑓(𝑥) = 𝑥4 + 7𝑥2 + 12𝑥  ,𝑔(𝑥) = 𝑥2 − 3𝑥 + 1. 

 

 

• Fill the following blanks 

65. If |𝐴3×3| = 5   then |
2

5
𝐴| =(𝑎)− − − − −.  

66. In cardans method the transformation (𝑏) − − − − − − − reduce equation  𝑥3  +

 𝑎𝑥2   +  𝑏𝑥 +  𝑐 = 0 to the norm form 𝑦3 + 𝑝𝑦 + 𝑞 = 0.    

67. (𝑘𝐴)−1 =(𝑐)− − − − −for scalar k and matrix 𝐴. 

68. A matrix is said to be in Reduced row echelon form it satisfies the following four 

conditions:  

• (𝑑) − − − − − −, (𝑒) − − − − − −, (𝑓) − − − − −and (𝑔) − − − − −

− −. 

69. For matrices 𝐴 and 𝐵 if 𝐴𝐵 = 0ℎ − − − − − − 𝐴 =  0 𝑜𝑟 𝐵 =  0. 

70. If 𝛼1, 𝛼2 and 𝛼3 are the roots of 𝑎0𝑥3 + 𝑎1𝑥2 + 𝑎2𝑥 + 𝑎3 = 0 then relation 

between root a are 

(𝑖) − − − − − −, (𝑗) − − − − − − − −, and (𝑘) − − − − − − − − −. 

71. The steps of Ferrari’s method to solve quartic equation  𝑥4 +  2𝑎𝑥3  +  𝑏𝑥2  +

 𝑐𝑥 +  𝑑 = 0 are 

(𝑙) − − − − − −, (𝑚) − − − − − − − and (𝑛) − − − − − −. 

 

72. Let 𝐴 and 𝐵 be two invertable matrices of order 𝑛 show that  (𝐴𝐵)−1 = 𝐵−1𝐴−1. 

 

73.  Find inverse of the matrix         

  

𝐴 = [
1 2 3
0 1 4
5 6 0

] 



74.  Use Gauss-Jordan elimination method to solve the following linear 

system.         

𝑥 − 𝑦 + 3𝑧 = 1 

2𝑥 + 𝑦 + 2𝑧 = 6 

−2𝑥 − 2𝑦 + 𝑧 = 3 

75.  

76.  

77.  

78.  



 

 

Solving_Systems_of_Linear_Equations.pdf 

 

 

 

 

Properties of Determinants - Differentiation and Integration of Determinants (byjus.com) 

 

79.  

 

80.  

81.  

82.  

file:///C:/Users/Zozan/Desktop/linear%20system/Solving_Systems_of_Linear_Equations.pdf
https://byjus.com/jee/properties-of-determinants/#:~:text=There%20are%2010%20main%20properties,and%20co%2Dfactor%20matrix%20property


83.  

 

Properties of Determinants - Differentiation and Integration of Determinants (byjus.com) 

84.  

 

 

85. Q 

86.  

https://byjus.com/jee/properties-of-determinants/#:~:text=There%20are%2010%20main%20properties,and%20co%2Dfactor%20matrix%20property


87. Q 

88.  

89.  

90.  

91.  

 



 

92.  

 

93.  

 

 

94.  

 

 

 



 


