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Mathematical Formulae 

1. ALGEBRA 

 

Quadratic Equation 

 

 For the equation ax2 + bx + c = 0, 

x =  

 

Binomial expansion 

, 

where n is a positive integer and  

 

 

2. TRIGONOMETRY 

 

Identities 

sin2 A + cos2 A = 1 

sec2 A = 1 + tan2 A 

cosec2 A = 1 + cot2 A 

 

 

 

sin 2A = 2 sin A cos A 

cos 2A = cos2 A – sin2 A = 2 cos2 A – 1 = 1 – 2 sin2 A 

 

 

Formulae for ΔABC 
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Δ =  

 
 

1 

Angles A and B lie on the same quadrant such that  and . 

Without using calculators, find the exact value of 

 

 

 
 

 (i) 
, 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 

 

 

 

 

 

 

 

 

 

 

 

(ii) , [2] 
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2 (a

) 
Solve the equation  

 

[4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 
 

(b) 
Given that , where , find the integer value of n. [4] 
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3  

 

 

 

 

 

 

 

 

  

The diagram shows part of the curve  intersecting the line . 

The point A lies on the curve and the tangent at A is parallel to the line . 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (i) Find the x-coordinate of A. 

 

[3] 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii

) 

Find the area of the region bounded by the curve and the line. 

 

[5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 

 

y  

 

A 

x 
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4 Starting from a point that is 3 metres from a fixed point O, a particle moves in a straight 

line. After t seconds, its velocity, v m/s, is given by  

 

 

 

 (i) Find the value of t when the particle first comes to instantaneous rest. [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (ii) Find an expression, in terms of t, for the displacement of the particle. [3] 
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 (iii

) 

Find the total distance travelled by the particle in 2.5 seconds. [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHIJ Katong Convent Prelim Exam 20214047/01 Sec 5NA 
 
 

____________________________________________________________________________ 
8                                                          

 

5 

 

The diagram shows two right-angled triangles, ABE and BCD.  

It is given that angle BDC = , AB = 7 cm and BD = 9 cm.  

h cm is the perpendicular distance from A to CD.  

 

 

 

 

 (i) 
Show that  

 

 

 

 

 

 

 

 

 

[3] 

 

 

 

 

 

 

 

 

 

 

 

 (ii) 
Express h in the form , where R > 0 and . 

[3] 

h cm 
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 (iii) 

 

 

 

 

 

 

 

 

Find the greatest possible value of h and the value of at which this occurs. 

 

 

 

 

 

 

 

 

 

[3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 (iv) 
Find the values of for which h = 10. 

[3] 
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6 (a

) 
Show that the straight line  always intersects the curve 

 at two distinct points for all real values of h where . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
[4] 

   

   

  

(b) 

Express  in partial fractions 

 

[6] 
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(c) 

 

 

Find all the angle(s) between 4 and 8 which satisfy the equation  

 

 

 

[4] 
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7 
 

ABCD is a field in the shape of a square with side 1200 m. A man started walking from A 

to C. He first walked along AB with a speed of 2.5 m/s. At a certain point P, he cuts 

across the field, walking with a speed of 1.5 m/s, in a straight line from P to C.  

 

 

 

 

 

 

 

 

 

 

 (i) Show that the total time taken by the man is given by   

  

, 
 

  where x m is the distance AP. [3] 

 

A P B 

C 
D 
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 (ii) Find the shortest time that the man would spend and the corresponding value of x. [6] 
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8 (i) Given that the tangent to the circle, C, with centre (4,5) at the point B is   
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find the coordinates of B. 
[3] 

 (ii) Find the equation of the circle, C. [2] 

      

      

     

      

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (iii)  The lowest point on the circle is D, show that D lies on the x-axis. [1] 
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(iv) Find the coordinates of the point at which the tangents to the circle at B and D 

intersect. 

 

 

 

 

 

 

[2] 
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9 The population y, in millions, of a bacteria colony was recorded in a laboratory 

experiment for a period of 25 minutes. It is given that , where x is the time 

measured in minutes and a and n are constants. The results are shown in the table below. 

 

x 5 10 15 20 25 

y 35.6 68.2 75.1 145.7 188.6 
 

 

 

 (i) 
Plot  against  on the graph grid on page 17, using a scale of 4 cm  

 

  to 0.5 units on the horizontal axis and 4 cm to 1 unit on the vertical axis. [3] 

    

    

 (ii) 

 

Use your graph to estimate   

  (a) the correct reading of y for which an error has been made, 

 

 

 

 

 

 

 

 

[2] 

  (b) the value of a and of n, [2] 

   

 

 

 

 

 

 

 

 

(c) 

 

 

 

 

 

 

 

 

 

the time in which the population reached 80 millions.  

 

 

 

 

 

 

 

 

 

[2] 
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End of Paper 

 

 

 


