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2
Mathematical Formulae

1. ALGEBRA

Quadratic Equation
For the equation ax” +bx+c =0,

—b++b* —4ac

2a

x =

Binomial Expansion

2. TRIGONOMETRY

Identities

sin? A+cos’4=1
sec’ A=1+tan’ 4

cosec’d =1+cot*> 4

sin(A4 £ B) =sin Acos B £ cos Asin B
cos(A =+ B) =cos Acos BFsin Asin B
tan 4 £ tan B

tan(d+B)=————
lFtan Atan B

sin2A =2sin Acos 4
cos2A=cos> A—sin* A=2cos* A-1=1-2sin’* 4
2tan A

tan2A=——2—
1-tan” 4

Formulae for nAABC

a b ¢
sind sinB sinC

AP =b+c*—-2bccos A

A=labsinC
A
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1 Find the value of n for which the division of 2x" +4x* —~10x—20 by x—2 gives a
remainder of 40. [3]
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2 By using suitable substitution, solve 5"** — 6(5" ) +1=0. [4]
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The diagram shows the curve y = p+gcosrx for 0< x< 3 The curve has a minimum

. T . . 7
point at (E ; —IJ and a maximum point at (?’ SJ ’

(a) Find the value of each of the constants p, g and r.

(b) State the number of solutions of the equation p +gcosrx =0 for —% Ex< % .
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4 (a) Using factor theorem, show that the polynomial P(x)= x* —7x* +2x+40

is divisible by x* —2x-8. [2]

(b) Factorise P(x) completely. 3]
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(¢) Hence solve the equation P(x) =3(x+2)(x—4). [2]

AMKSS 3E EOY AM 4049/2024 [Turn Over



5

. 5 V2 3
Given that sin 4 = B where 5 <A<7m and cos B = 3 where 7 < B <27, without using a

calculator, find the value of

(a) secd,

(b) cos(4-B),

(©) cosé
o
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6 (a) Show that the curve x* —3px+3p—1=0 has real roots for all values of p. [3]

(b) Find the range of values of ¢ for which the curve y =x* —2(q—3)x+25 lies

entirely above the x—axis. [4]
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7 -~ In a Physics lesson, a tennis ball launcher was built. The projectile motion of the tennis ball

can be modelled by the equation s =2t~ % t* +1, where height, & metres, of the projectile

above the ground is related to ¢, the time in seconds for the motion.
1 .
(a) Express 2¢ —gtz +1in the form of a(t+b)* +c, where a, b and c are constants

to be determined. [3]

(b) Sketch the graph 4 =2¢ —%t?‘ +1 for h20. [2]
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(¢) Show that the tennis ball is at least 2 metres above the ground for more

than half of its motion time. [3]
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The diagram shows a parallelogram 4ABCD whose area is (5 +42 ) cm?. The line CE is
perpendicular to the line ABE. The length of AE is (1 +52 ) cm and the length of 4B is

(3 +2 ) cm. Express in the form p+ qx/i , where p and ¢ are integers,

(a) the length of CE, [4]
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(b) the area of triangle BEC. [3]
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a

dy=4x+k

» X

@)

The diagram shows the curve y = 3\/; and the line 4y =4x+k where k is a constant.
The line intersects the curve at points 4 and B.

(a) In the case where the line is a tangent to the curve, find the value of . [4]
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(b) In the case where k =8, find the coordinates of 4 and B. [4]

AMKSS 3E EOY AM 4049/2024 [Turn Over



16

2x-17

m in partial fractions. M

10  Express
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11 . (a) Without the use of a calculator, find the value of log,m x log, 2. [2]

(b) Given that log,(2y —4)—log,(x+1) =4, express y in terms of x. (3]
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12 (a) Prove that (secx+ 1)(cosecx—cotx)=tanx. (4]
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(b) Hence find the values of x between 0° and 360° which satisfy the equation
2tan’ x—5 =3(secx+1)(cosec x —cot x).
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13 (a) (i) Find the first 3 terms in the expansion of (1+ 2x)’. [2]

(ii) Hence find the coefficient of % in the expansion of (1—3x)*(1+ 2x)’. [2]
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13
() @) Write down the general term in the binomial expansion of (2x2 - lj . [1]
%
(ii)  Write down the power of x in this general term, [1]
1 13
(iii) Hence explain if there is a term in x in the binomial expansion of (sz - —) S [
P
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14

The diagram shows the cross-sectional view of a rectangular box ABCD stuck in the gap

between a vertical bed frame and wall. The width of the box, AB, is 76 mm and its

depth, BC, is 28 mm. Point 4 is 15 mm from the top of the bed frame.

(a) Show that H mm, the vertical distance of point C from the top of the bed frame, is
given by H =15+76cos@+28sin6 . [2]
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(b) Express H in the form p+ Rcos(6—a), where p is a constant, R >0 and
0° < <90°. [4]

(¢)  Find the value(s) of & when H =92 mm. [3]

END OF PAPER
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