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1. ALGEBRA
Quadratic Equation

For the equation ax* +bx+c¢ =0,

_ —b++b? —4ac

2a

X

Binomial expansion

(a+b)"=a" +(Da“b+(2}a“b2 +...+(:ja“br +..+b",

n I “1)..(n-
where n is a positive integer and L n(n=1)..(n=r=+1)
r) ri(n-r)! r!

2. TRIGONOMETRY
Identities

sin® A+cos®> A=1
sec’ A=1+tan® A
cosec’A=1+cot’ A
sin(A+ B) =sin Acos B = cos Asin B
cos(A+B) =cos AcosB Fsin Asin B
tanAttanB

1¥tan AtanB
sin2A =2sin Acos A

cos2A =cos® A—sin® A=2cos’ A—1=1-2sin* A

tan(A+B) =

tan2A = Zta—nf
1-tan® A
Formulae for AABC
a b C

sinA:sinB :sinC
a’=b?+c?-2bccos A

A =%absinC
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1 Represent the solution set of (k + 2)2> 13k — 16 on a number line. [4]
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6
2 The equation of a curveis y = 3(§+ aj . The normal to the curve at x =% is parallel to
the line 5y +4x=2.

(a) Show that a= . [4]
64

[3]

(b) Find the equation of the tangent to the curve at x =% :
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3 The binomial expansion of (1—3x)", where n> 0, in ascending powers of x is [5]

1-6px+54x" +0x° +....
(a) Find the value of n, p and g.

(b) Find the coefficient of x3 in (1 — 3x)" (1 + 2x) [2]
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A

F

In the diagram, DEFG is a cyclic quadrilateral in which DE = FE and DG is parallel to EF.
The tangent to the circle at F meets DG produced at A.
(a) Show that angle GFA = angle EDF. [3]

(b) Show that triangle FGA is isosceles. [4]
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5 The diagram shows two rods, AB and BC, of lengths 30 cm and 70 cm respectively. The
rods are fixed at B such that angle ABC = 90° and hinged at C so as to rotate in a vertical
plane. The rod BC makes an acute angle 6 with horizontal ground.

The height of A above the ground is h cm.

70 ¢m

(a) Show that the height, h cm, can be expressed in the form psinf — g cos 8 , wherep  [3]

and g are constants to be found.

(b) Express h in the form Rsin(0—a), where R >0 and o is an acute angle. [3]

(c) Find the value of 4 for which h =20 cm. [2]
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6 The table below shows some values of x and y.

8

5.3

12.3

27.3

61.5

(a) On the grid provided, plot In y against x and draw a straight line graph

[3]

Inat € gra lent o your stralg t line an ence expressylnt e 1Torm or ap®, where a
(b) Find the gradient of ight line and h in the form of ab*, wh [4]

and b are constants.

(c) By drawing a suitable line on your graph, solve the equation ab* = e%™

Jurongville Secondary School
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10
7 (a) Find the range of values of ¢ for which the curve y = x(5x—12) does not intersect [3]

the line y = 2x — c.

(b) By expressing x* —4x+7 in the form of (x— h)2 +k, where h and k are constants, 3]
explain why x* —4x + 7 is always greater than or equal to 3.
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(c) Solve the simultaneous equations [3]

y=2x?—6x—4
y+2x =12
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8 (a) Solve log, x* —3log, 4 =log, 2xlog,16. [5]
(b) Solve the equation 64" x8* =</16> . [4]
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D (5,4)

/c

B (-3,4)

A (0, 1)

The vertices of the rhombus are at the points A (0, 1), B (=3, —4), Cand D (5, 4).
(a) Find the equation of AC. [3]
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(b) Find the area of ABCD. [4]

(c) The equation of linepis —5x + 3y = 7. [2]
Show that the line p does not intersect the line AB.
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10 (a) Show that di (xcos® X) = €0s® X —2X COS XSin X . [3]
X

(b) Hence, find j Xsin 2x dx . [5]
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2 [3]

(c) Find the value of [ x sin2x dx

3
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11 xcm

xcm

45 cm

xcm

60 cm

A manufacturer uses a 60 cm by 45 cm of rectangular sheet of metal to make a scoop.
The scoop is made by cutting out squares, of side x cm, from the corners of the sheet and
folding the remainder as shown.

(a) Show that the volume, V' cm3, of the scoop is given by V = 2x° —165x? + 2700x.. [3]
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(b) Given that x can vary, find the value of x which gives a stationary value of V . [4]

(c) Determine the nature of this stationary value and hence explain whether the [3]
manufacturer will be satisfied with the product.

End of Paper
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