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PRE ACE

This booklet was prepared to address the shortcomings noted in Mathematical Tables (MT) 
which were used in National Examinations. It was observed that candidates used Mathematical 
Tables and Mathematical ormulae (M ) in National Examinations which were different from 
one school to another. The documents had different contents  produced in different formats  
and by different authors. Some of these documents had many tables  formulae  and contained 
worked examples while others did not have. 

The National Examinations Council of Tanzania (NECTA) has prepared this booklet containing 
MT and M  in order to have a common standard document. This document brings uniformity 
to all candidates in examinations and fairness among candidates. The document aims to help 
candidates to perform various computations while answering uestions. 

secondary schools  NECTA  Tanzania Institute of Education (TIE)  University of Dar es Salaam 
(UDSM) and Dar es Salaam University College of Education (DUCE). They reviewed text and 
reference books  syllabi  past papers  marking schemes  examination formats and mathematical 
tables that were in use. These documents guided them in preparing the NECTA version of the 
MT and M .  

Despite the fact that the use of calculators is growing rapidly  the need of mathematical tables 
is still inevitable. This booklet is the only authorized tool that will be used in all national 
examinations in solving mathematical problems. On the other hand  the candidates who are 
allowed to use calculators may use non programmable calculators only.

It is expected that the booklet will be useful to candidates  students and other people in contexts 
where these tables and formulae are applicable.

Dr. Charles E. Msonde
EXECUTIVE SECRETARY
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1 INTRODUCTION

The purpose of preparing this booklet is to have an authorized document that will be used 

schools whereby different mathematical tables were used.

The booklet contains the following Mathematical Tables: Common Logarithms, Antilogarithms, 
Sines, Cosines, Tangents, Square Roots, Reciprocals, Cube Roots, Natural (Naperian) Logarithms, 
Normal Distribution, Poisson Distribution and Binomial Distribution. It contains some formulae 
and constants from the topics taught in Basic Mathematics, Additional Mathematics, Basic 
Applied Mathematics and Advanced Mathematics. The few selected formulae and constants in 
this booklet are the ones which are not easily memorized by candidates but they are needed in 
solving mathematical problems. Also, it contains selected examples which are given at the end 
of some tables. 
Mathematical Tables such as Reciprocal of Trigonometric Ratios, Inverse of Trigonometric 
Ratios, Cubes and Hyperbolic Functions are not included in this booklet, because their use 

of a number, candidates may use the tables of logarithms and antilogarithms. Furthermore, to 

reciprocal by using cosines and reciprocal tables respectively.

The contents of this booklet, in the following part, are divided into three categories; Mathematical 
tables, Mathematical formula and Constants in sections 2, 3 and 4 respectively.
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2 MATHEMATICAL TABLES 
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or log x10log x       
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or log x10log x       
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Antilogarithms 

10x
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Degrees to Radians 
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Sine of an Angle 

sin x  

x  
0  6  12  18  24  30  36  42  48  54  Mean Differences (Add) 

0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1  2  3  4  5  

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

x  
0  6  12  18  24  30  36  42  48  54  1 2 3 4 5

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9



NECTA

11

Mathematical Tables

Mathematical Tables

sin x  
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Cosine of an Angle 
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cos x

x 0  6  12  18  24  30  36  42  48  54  
Mean Differences 

(Subtract) 

0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1  2  3  4  5  

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

x 0  6  12  18  24  30  36  42  48  54  1 2 3 4 5

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9



NECTA

15

Mathematical Tables

Mathematical Tables

cos x
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Tangent of an Angle 

tan x  

x
 

0  6  12  18  24  30  36  42  48  54  Mean Differences (Add) 

0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1  2  3  4  5  

0 3 6 9 12 15 

1 3 6 9 12 15 

2 3 6 9 12 15 

3 3 6 9 12 15 

4 3 6 9 12 15 

5 3 6 9 12 15 

6 3 6 9 12 15 

7 3 6 9 12 15 

8 3 6 9 12 15 

9 3 6 9 12 15 

10 3 6 9 12 15 

11 3 6 9 12 15 

12 3 6 9 12 15 

13 3 6 9 12 15 

14 3 6 9 12 16 

15 3 6 9 13 16 

16 3 6 9 13 16 

17 3 6 10 13 16 

18 3 6 10 13 16 

19 3 7 10 13 16 

20 3 7 10 13 17 

21 3 7 10 13 17 

22 3 7 10 14 17 

23 3 7 10 14 17 

24 4 7 11 14 18 

25 4 7 11 14 18 

26 4 7 11 15 18 

27 4 7 11 15 18 

28 4 8 11 15 19 

29 4 8 12 15 19 

30 4 8 12 16 20 

31 4 8 12 16 20 

32 4 8 12 16 20 

33 4 8 13 17 21 

34 4 9 13 17 21 

35 4 9 13 18 22 

36 4 9 13 18 23 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

x 0  6  12  18  24  30  36  42  48  54  1  2  3  4  5  

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9  



NECTA

17

Mathematical Tables

Mathematical Tables

tan x  

x
 

0  6  12  18  24  30  36  42  48  54  Mean Differences (Add) 

0.0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9  1  2  3  4  5  

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

Mean Differences ceases to be 
sufficiently accurate 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 

x
 

0  6  12  18  24  30  36  42  48  54  1 2 3 4 5
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9



NECTA

18

Mathematical Tables

Mathematical Tables

Square Root    
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x  Mean Differences (Add) 
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x  Mean Differences (Add) 
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Square Root  
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x  Mean Differences (Add) 
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1
x

 Mean Differences (Subtract) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

4.8 

4.9 

5.0 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 



NECTA

26

Mathematical Tables

Mathematical Tables

1
x

 Mean Differences (Subtract) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

8.8 

8.9 

9.0 

9.1 

9.2 

9.3 

9.4 

9.5 

9.6 

9.7 

9.8 

9.9 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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Cube Root   

3 x  Mean Differences (Add) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

5.0 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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3 x  Mean Differences (Add) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

8.8 

8.9 

9.0 

9.1 

9.2 

9.3 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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3 x  Mean Differences (Add) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
9.4 

9.5 

9.6 

9.7 

9.8 

9.9 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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Cube Root 

3 x  Mean Difference (Add) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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3 x  Mean Difference (Add) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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3 x  Mean Difference (Add) 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 

94 

95 

96 

97 

98 

99 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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Natural or Naperian Logarithms 

ln x  or loge x  

x 0 1 2 3 4 5 6 7 8 9 
Mean Differences (Add) 

1 2 3 4 5 6 7 8 9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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ln x  or loge x  

x 0 1 2 3 4 5 6 7 8 9 
Mean Differences (Add) 

1 2 3 4 5 6 7 8 9 

4.8 

4.9 

5.0 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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ln x  or loge x  

x 0 1 2 3 4 5 6 7 8 9 
Mean Differences (Add) 

1 2 3 4 5 6 7 8 9 

8.8 

8.9 

9.0 

9.1 

9.2 

9.3 

9.4 

9.5 

9.6 

9.7 

9.8 

9.9 

x 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
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Binomial Distribution      

( ) ( , ) 1
n

n xx

x r

n
P X x B n x p p

x
 

  x 0.01 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 n x   

n = 1 0 1 

  1 0 

n = 2 0 2 

  1 1 

  2 0 

n = 3 0 3 

  1 2 

  2 1 

  3 0 

n = 4 0 4 

  1 3 

  2 2 

  3 1 

  4 0 

n =5  0 5 

  1 4 

  2 3 

  3 2 

  4 1 

  5 0 

n = 6 0 6 

  1 5 

  2 4 

  3 3 

  4 2 

  5 1 

  6 0 

n = 7 0 7 

  1 6 

  2 5 

  3 4 

  4 3 

  5 2 

  6 1 

  7 0 

n = 8  0 8 

 1 7 

  x 0.01 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 n x   
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( ) ( , ) 1
n

n xx

x r

n
P X x B n x p p

x
 

  x 0.01 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 n x   

  2 6 

  3 5 

  4 4 

  5 3 

  6 2 

  7 1 

  8 0 

n = 9 0 9 

  1 8 

  2 7 

  3 6 

  4 5 

  5 4 

  6 3 

  7 2 

  8 1 

  9 0 

n = 10 0 10 

  1 9 

  2 8 

  3 7 

  4 6 

  5 5 

  6 4 

  7 3 

  8 2 

  9 1 

  10 0 

  x 0.01 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 n x   

 



NECTA

38

Mathematical Tables

Mathematical Tables

Standard Normal Distribution 

21
21

2
( )

z zP Z z z e dz
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21
21

2
( )

z zP Z z z e dz
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21
21

2
( )

z zP Z z z e dz
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Poisson Distribution   

( ) ( )
!

xn

x
x r

eP X x P
x

 

   

x  0 1 2 3 4 5 6 7 8 9 10 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

3.0 

x  0 1 2 3 4 5 6 7 8 9 10 
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( ) ( )
!

xn

x
x r

eP X x P
x

 

   

x  0 1 2 3 4 5 6 7 8 9 10 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

5.0 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.2 

x  0 1 2 3 4 5 6 7 8 9 10 
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( ) ( )
!

xn

x
x r

eP X x P
x

 

   

x  0 1 2 3 4 5 6 7 8 9 10 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

8.0 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

8.8 

8.9 

9.0 

9.1 

9.2 

9.3 

9.4 

x  0 1 2 3 4 5 6 7 8 9 10 
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( ) ( )
!

xn

x
x r

eP X x P
x

 

   

x  0 1 2 3 4 5 6 7 8 9 10 

9.5 

9.6 

9.7 

9.8 

9.9 

10.0 

x  0 1 2 3 4 5 6 7 8 9 10 
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3 FORMULAE  

Algebra 

If ,  and  are roots of a cubic equation of the form 023 dcxbxax , then 

         b
a

, c
a

 and 
a
d . 

Binomial Expansion:  

1 2 2 3 31 1 2
...

2! 3!
n n n n n nn n n n n

a b a na b a b a b b . 

Sequences and Series 

Amount of money accumulated at the end of t  years: 

1 ,
100

nt

n
rA P

n
  where  n  is a number of compounded periods per year. 

           Also, 

1 ,
100

n

n
RTA P   where  n  is a number of years and T is the interest period. 

Sum of n terms of some series: 

1 1
1

n

n

G r
S

r
  ;    1

1 2 ( 1)
2nS n A n d  ;  

1

1 1
2

n

k
k n n ; 

2

1

1 1 2 1
6

n

k
k n n n ; 23 2

1

1 1
4

n

k
k n n . 

Trigonometry 

Sine rule:  
c
C

b
B

a
A sinsinsin . 

Cosine rule:  A2bccba 222 cos . 

Compound angles: 

BABABA sincoscossinsin ;  BABABA sinsincoscoscos . 

BA
BABA

tantan1
tantantan . 

Factor formulae: 

sin sin 2sin cos
2 2

x y x yx y ; sin sin 2cos sin
2 2

x y x yx y . 

cos cos 2cos cos
2 2

x y x yx y ; cos cos 2sin sin
2 2

x y x yx y . 
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Statistics 

Mean: 1

N

i i
i

f d
x A

N
,  where i id x A  and A is assumed mean. 

Standard deviation  of grouped data: 
2 22 2 2f x x fx fx fd fd

N N N N N
, 

  where Axd  and  
N

fd
d . 

Standard deviation by coding method:  
22fu fu

c
N N

, where ix Au
c

. 

  Median 2 b

w

N n
L c

n
;   Mode 1

1 2

tL c
t t

 . 

Lower quartile:  1
4 b

w

N n
Q L c

n
;  Upper quartile: 3

3
4 b

w

N n
Q L c

n
. 

Percentile:  100
i

b

i
p

iN f
P L c

f
  ,  1,2,3,4,...,99i . 

Perimeters, Areas and Volumes 
Perimeter of a regular polygon having n sides inscribed in a circle of radius r:  

 1802 sinP nr
n

. 

Area of a regular polygon of n sides inscribed in a circle of radius r:  

 21 360sin
2

A n r
n

. 

Total surface area of a circular cone: lrrA . 

Total surface area of cylinder: 2A r r h . 

Total surface area of a right pyramid: A = area of lateral surface + area of base. 
Total surface area of a right prism: A = area of lateral surface + area of base. 
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Volume of a right prism: V = area of base  height. 

Volume of a right pyramid: V = 1 × .
3

base area altitude  

Volume of a spherical shell with external radius R and internal radius r : 3 34
3

V R r . 

Matrices and Transformations 

Matrix of reflection in the line inclined at an angle  passing through the origin: 

2cos2sin
2sin2cos  

 The matrix of anticlockwise rotation of a point through an angle  about the origin: 

cossin
sincos  

The Earth as a Sphere 

Distance between two places measured along Great circle: 
180

Rl . 

Distance between two points along the parallel of latitudes:  

180
cosRl , where  is the degree of latitude and  is the difference in 

longitudes and R is the radius of the Earth. 

Probability 

Probability of two mutually exclusive events A and B : ( ) ( )P A B P A P B . 

The probability of two independent events A and B : ( ) ( ).P A B P A P B  
Probability of occurrence of event A provided that event B has occurred:  

/
( )

P A B
P A B

P B
. 

Expectation and Variance of Discrete and Continuous Random Variables  

Discrete Random Variable X Continuous Random Variable X 

All x
E X xP x  E X xf x dx  

2 2

All x
E X x P x  2 2E X x f x dx  

22 2Var X E X E X  
22Var X E X E X  
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Standard Distributions 
Distribution of X Probability Function Mean, E(X)  Variance, Var(X) 

Binomial B(n, p) x n xn
p q

x
 np  1np p  

Poisson xP  
!

xe
x

   

Normal 2( , )N  
21

21
2

x

e   2  

 

Differentiation 

Differentiation of a function xfy  from First Principles: 

  
h

xfhxfxf
dx
dy

h 0
lim . 

Product Rule:  d dv duuv u v
dx dx dx

. 

Quotient Rule: 2

du dvv ud u dx dx
dx v v

. 

Chain rule:   

dx
du

du
dy

dx
dy . 

Standard Derivatives of Some Functions 

xx
dx
d 2sectan  cosec cosec cotd x x x

dx
 

sec sec tand x x x
dx

 2cot cosecd x x
dx

 

( )f x f xd df xe e
dx dx

 '( )ln ( )
( )

d f xf x
dx f x

 

( ) ( ) ( )lnf x f xd df xa a a
dx dx

 1log
lna

d x
dx x a

 

2

1

1

1cos
x

x
dx
d , 1x  

2

1

1

1sin
x

x
dx
d ,    1x  

1

2

1sec , 1
1

d x x
dx x x

 2
1

1
1tan
x

x
dx
d  

2
1

1
1cot
x

x
dx
d  cosech cosech cothd x x x

dx
 

sech sech tanhd x x x
dx

 2coth cosechd x x
dx
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1
2

1coth
1

d x
dx x

,    1x  
2

1

1

1sinh
x

x
dx
d  

1

1cosh
2

1

x
x

dx
d  ,   1x  1

2

1tanh
1

d x
dx x

 , 1x  

 
Implicit differentiation of ( , ) m nu x y x y :  

nmnmnm ymx
dx
dyynxyx

dx
d 11 . 

Taylor’s series of a function xf  at ax : 

( )
2 ... ...

2! !

n
nf a f a

f x f a x a f a x a x a
n

 

Integration 

Integrand  Possible Substitution 

  
2 2

1
a x

 or 2 2a x  sinax  or cosax  

  2 2

1
x a

 or 
2 2

1
x a

 tanax  or sinhax  

  
2 2

1
x a

 or 2 2x a  secax  or coshax  

  
2 2

1
x a x

 or 2 2x a x  sechx a  

  
2 2 2

1
x a b x

 or 2 2 2x a b x  cosechabx  

ln
f x

dx f x C
f x

, 0xf . 

udv uv vdu c . 

cosec ln cosec cotx dx x x c  or cosec ln tan
2
xx dx c . 

sec ln sec tanx dx x x c  or sec ln tan
4 2

xx dx c . 

t-substitution:  
2

tan xt ,  21
2sin

t
tx , 2

2

1
1cos

t
tx  and 21

2
t

dtdx . 

Arc length:   
2

1
b

a

dys dx
dx  ;   

2
2 drs r d

d  ;  
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2

1

22
t

t
dt

dt
dy

dt
dxs . 

Area of a sector from  to :  21
2

A r d . 

Coordinate Geometry 

Coordinates of a point ( , )P x y dividing the line segment connecting points 1 1( , )A x y and 

2 2( , )B x y  in the ratio : :  

Internal division: 2 1 2 1( , ) ,x x y yP x y . 

External division: 2 1 2 1( , ) ,x x y yP x y . 

An angle  between two intersecting lines 11 cxmy  and 22 cxmy :  

1 1 2

1 2

tan
1
m m

m m
.  

Perpendicular distance from a point 1 1( , )P x y to a line 0cbyax :  

22

11

ba

cbyaxd . 

 Equation of a circle when the end points of a diameter are ),( 11 yxA  and ),( 22 yxB : 

1 2 1 2 0x x x x y y y y . 

Equation of a circle with centre fg,  and radius cfgr 22 :  
02222 cfygxyx . 

Equations of angle bisector between the lines 0111 cybxa  and 0222 cybxa : 

 
2

2
2

2

222

2
1

2
1

111

ba

cybxa

ba

cybxa
. 

Area of a triangle whose vertices are 11 , yxA , 22 , yxB  and 33 , yxC : 

 1 2 3 2 3 1 3 1 2
1
2

A x y y x y y x y y . 
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Conic Sections 

   Conic Section Parabola Ellipse Hyperbola 

Standard Form 
axy 42  1

2

2

2

2

b
y

a
x  1

2

2

2

2

b
y

a
x  

Parametric form 
atat 2,2  sin,cos ba  

tan,sec ba  
sinh,cosh ba  

The condition for a 
line cmxy  to 
be a tangent to m

ac  2222 bmac  2222 bmac  

Eccentricity 1e  1e  
222 1 eab  

1e  
1222 eab  

Foci 0,a  0,ae  0,ae  
Directrices ax  

e
ax  

e
ax  

Asymptotes - - bxy
a

 

 

Permutations and Combinations 

Permutations:     !
!

nn
r n r

P   

Combinations:    !
! !

nn
r n r r

C   

where ! 1 2 3 .... 3 2 1n n n n n . 

Sets 
For finite sets A, B and C: 
n A B n A n B n A B . 

n A B C n A n B n C n A B n B C n A C n A B C . 

Complex Numbers 
Exponent of a complex number z :  

cos sinn nz r n i n , 
thn  root of a complex number :   

1 2 2cos sinn

k
k kz r i

n n
,  where 0, 1, 2, 3, ..., 1k n . 
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Hyperbolic Identities 

2
cosh

xx eex  
2

sinh
xx eex  

xix coscosh  and xix coshcos  xiix sinsinh  and xiix sinhsin  
 

1sinhcosh 22 xx  sinh sinh cosh cosh sinhx y x y x y  

cosh cosh sinh sinhcosh x y x y x y  1 2sinh ln 1x x x    

1lncosh 21 xxx  ,   1x  
 x

xx
1
1ln

2
1tanh 1 ,  1x  

Vectors 

Cross Product: 

a b c a c b a b c . 

Volume of a parallelepiped having A , B  and C  as edges : 

 A B C B C A C A B . 

Differential Equations 

A differential equation 0,, dyyxGdxyxF  is exact if yxG
x

yxF
y

,, . 

General solutions for a Second Order Differential Equation
2

2 0d y dya b cy
dx dx

: 

Double roots: xy Ax B e . 

Two distinct real roots: x xy Ae Be . 

Complex roots: cos sinxy e A x B x . 

Numerical Methods 

Newton-Raphson iterative method:  

1
n

n n
n

f x
x x

f x
. 

Secant iterative method:  

1
2

1

n n
n n n

n n

x xx x f x
f x f x

. 
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Trapezoidal rule:  

0 1 2 1
1 2 .....
2

b

n na
f x dx h y y y y y , where 

n
abh   

 and n is a number of strips.  
 

Simpson’s rule:  

0 1 3 1 2 4 2
1 4 ..... 2 ...
3

b

n n na
f x dx h y y y y y y y y , 

 where 
n

abh  and n is a number of strips.  

4 CONSTANTS 

3.1415926  
2.718281e  

1 Nautical Mile 1.852Km 

1 Radian 180 = 57.2958 degrees 

Mean radius of the Earth 6371Km  
Mass of the Earth 245.977 10 Kg  
Acceleration due to gravity, 29.8  or  10 /g m s  
 
 



Standard Normal Distribution

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

-1.2 0.11507 0.11314 0.11123 0.10935 0.10749 0.10565 0.10383 0.10204 0.10027 0.09853 

-1.1 0.13567 0.13350 0.13136 0.12924 0.12714 0.12507 0.12302 0.12100 0.11900 0.11702 

-1.0 0.15866 0.15625 0.15386 0.15151 0.14917 0.14686 0.14457 0.14231 0.14007 0.13786 

-0.9 0.18406 0.18141 0.17879 0.17619 0.17361 0.17106 0.16853 0.16602 0.16354 0.16109 

-0.8 0.21186 0.20897 0.20611 0.20327 0.20045 0.19766 0.19489 0.19215 0.18943 0.18673 

-0.7 0.24196 0.23885 0.23576 0.23270 0.22965 0.22663 0.22363 0.22065 0.21770 0.21476 

-0.6 0.27425 0.27093 0.26763 0.26435 0.26109 0.25785 0.25463 0.25143 0.24825 0.24510 

-0.5 0.30854 0.30503 0.30153 0.29806 0.29460 0.29116 0.28774 0.28434 0.28096 0.27760 

-0.4 0.34458 0.34090 0.33724 0.33360 0.32997 0.32636 0.32276 0.31918 0.31561 0.31207 

-0.3 0.38209 0.37828 0.37448 0.37070 0.36693 0.36317 0.35942 0.35569 0.35197 0.34827 

-0.2 0.42074 0.41683 0.41294 0.40905 0.40517 0.40129 0.39743 0.39358 0.38974 0.38591 

-0.1 0.46017 0.45620 0.45224 0.44828 0.44433 0.44038 0.43644 0.43251 0.42858 0.42465 

-0.0 0.50000 0.49601 0.49202 0.48803 0.48405 0.48006 0.47608 0.47210 0.46812 0.46414 0.0 

nnnn

dx

Common Logarithms of Numbers 

or log x10log x       

x 0 1 2 3 4 5 6 7 8 9 
Mean Differences (Add) 

1 2 3 4 5 6 7 8 9 

1.0 0.0000 0.0043 0.0086 0.0128 0.0170 0.0212 0.0253 0.0294 0.0334 0.0374 4 8 12 17 21 25 29 33 37 

1.1 0.0414 0.0453 0.0492 0.0531 0.0569 0.0607 0.0645 0.0682 0.0719 0.0755 4 8 11 15 19 23 26 30 34 

1.2 0.0792 0.0828 0.0864 0.0899 0.0934 0.0969 0.1004 0.1038 0.1072 0.1106 3 7 10 14 17 21 24 28 31 

1.3 0.1139 0.1173 0.1206 0.1239 0.1271 0.1303 0.1335 0.1367 0.1399 0.1430 3 6 10 13 16 19 23 26 29 

1.4 0.1461 0.1492 0.1523 0.1553 0.1584 0.1614 0.1644 0.1673 0.1703 0.1732 3 6 9 12 15 18 21 24 27 

1.5 0.1761 0.1790 0.1818 0.1847 0.1875 0.1903 0.1931 0.1959 0.1987 0.2014 3 6 8 11 14 17 20 22 25 

1.6 0.2041 0.2068 0.2095 0.2122 0.2148 0.2175 0.2201 0.2227 0.2253 0.2279 3 5 8 11 13 16 18 21 24 

1.7 0.2304 0.2330 0.2355 0.2380 0.2405 0.2430 0.2455 0.2480 0.2504 0.2529 2 5 7 10 12 15 17 20 22 

1.8 0.2553 0.2577 0.2601 0.2625 0.2648 0.2672 0.2695 0.2718 0.2742 0.2765 2 5 7 9 12 14 16 19 21 

1.9 0.2788 0.2810 0.2833 0.2856 0.2878 0.2900 0.2923 0.2945 0.2967 0.2989 2 4 7 9 11 13 16 18 20 

2.0 0.3010 0.3032 0.3054 0.3075 0.3096 0.3118 0.3139 0.3160 0.3181 0.3201 2 4 6 8 11 13 15 17 19 

2.1 0.3222 0.3243 0.3263 0.3284 0.3304 0.3324 0.3345 0.3365 0.3385 0.3404 2 4 6 8 10 12 14 16 18 

2.2 0.3424 0.3444 0.3464 0.3483 0.3502 0.3522 0.3541 0.3560 0.3579 0.3598 2 4 6 8 10 12 14 15 17 

2.3 0.3617 0.3636 0.3655 0.3674 0.3692 0.3711 0.3729 0.3747 0.3766 0.3784 2 4 6 7 9 11 13 15 17 

2.4 0.3802 0.3820 0.3838 0.3856 0.3874 0.3892 0.3909 0.3927 0.3945 0.3962 2 4 5 7 9 11 12 14 16 

2.5 0.3979 0.3997 0.4014 0.4031 0.4048 0.4065 0.4082 0.4099 0.4116 0.4133 2 3 5 7 9 10 12 14 15 

2.6 0.4150 0.4166 0.4183 0.4200 0.4216 0.4232 0.4249 0.4265 0.4281 0.4298 2 3 5 7 8 10 11 13 15 

2.7 0.4314 0.4330 0.4346 0.4362 0.4378 0.4393 0.4409 0.4425 0.4440 0.4456 2 3 5 6 8 9 11 13 14 

2.8 0.4472 0.4487 0.4502 0.4518 0.4533 0.4548 0.4564 0.4579 0.4594 0.4609 2 3 5 6 8 9 11 12 14 

2.9 0.4624 0.4639 0.4654 0.4669 0.4683 0.4698 0.4713 0.4728 0.4742 0.4757 1 3 4 6 7 9 10 12 13 

3.0 0.4771 0.4786 0.4800 0.4814 0.4829 0.4843 0.4857 0.4871 0.4886 0.4900 1 3 4 6 7 9 10 11 13 

3.1 0.4914 0.4928 0.4942 0.4955 0.4969 0.4983 0.4997 0.5011 0.5024 0.5038 1 3 4 6 7 8 10 11 12 

3.2 0.5051 0.5065 0.5079 0.5092 0.5105 0.5119 0.5132 0.5145 0.5159 0.5172 1 3 4 5 7 8 9 11 12 

3.3 0.5185 0.5198 0.5211 0.5224 0.5237 0.5250 0.5263 0.5276 0.5289 0.5302 1 3 4 5 6 8 9 10 12 

3.4 0.5315 0.5328 0.5340 0.5353 0.5366 0.5378 0.5391 0.5403 0.5416 0.5428 1 3 4 5 6 8 9 10 11 

3.5 0.5441 0.5453 0.5465 0.5478 0.5490 0.5502 0.5514 0.5527 0.5539 0.5551 1 2 4 5 6 7 9 10 11 

3.6 0.5563 0.5575 0.5587 0.5599 0.5611 0.5623 0.5635 0.5647 0.5658 0.5670 1 2 4 5 6 7 8 10 11 

3.7 0.5682 0.5694 0.5705 0.5717 0.5729 0.5740 0.5752 0.5763 0.5775 0.5786 1 2 3 5 6 7 8 9 10 

3.8 0.5798 0.5809 0.5821 0.5832 0.5843 0.5855 0.5866 0.5877 0.5888 0.5899 1 2 3 5 6 7 8 9 10 

( )
z xP Z z z e dz


