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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax” +bx+c=0

—b+b* —4dac

2a

X =

Binomial expansion
(a+b)" =a" + " a"'b+ " a" b 4+ " a""b"+---+b",
1 2 r
n nm-1)..(n—r+l)
rl(n—r)! r!

where 7 is a positive integer and ( j
r

2. TRIGONOMETRY

Identities
sin® A+cos’ A=1
sec’ A=1+tan’ 4
cosec’ A=1+cot* 4
sn( A+ B)=sin Acos BtcosAsin B
cos(A* B)=cos Acos B ¥sin Asin B
tan A+ tan B

lFtan Atan B
sin 24 =2sin Acos 4

cos2A=cos’ A—sin> A=2cos’> A—1=1-2sin’ 4

1:@1112,4:—“8“1;61
1—tan”“ 4

tan(4A+ B) =

Formulae for AABC
a b c

sin 4 B sin B B sin C
a’ =b*+c¢* —2bccos A

A= lbcsin A
2
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1 Without using a calculator, find the values of p and ¢, for which the solution of

the equation x+/108 —\/ﬁ = X\/g is %;/E [5]

[Turn over
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(a)  Itis given that f(x)=2x’-17x" +41x-30.
Show that (2x—3)1is a factor of f(x). [1]

(b)  Express f(x)as a product of three linear factors. [3]

() Hence, solve f(x)=0. [1]
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(d) Information about another function g(x)is given below.
1. g(x)gives a remainder of 2 when divided by (x—3).
2. g(x)gives a remainder of 2 when divided by (3x—-1).
3. g(x)1is a quadratic function.

Suggest a possible function for g(x)in the form ax” +bx+c . [2]

(e) Factorise x°+27 y3 . [1]

[Turn over
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3 For a particular curve, d—); =6sin2x—4cosx.
dx

The curve passes through the point Q(O, 5) and the gradient of the curve at Q is 2.
Find the equation of the curve. [5]
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(b)

7

State the range of principal values for
(i) sin'x,

(i) tan'x.

sin 60° x tan 45°

Without using a calculator, evaluate
cos30°

+cos? 45°.

[1]

[1]

[3]

[Turn over
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A farmer wants to enclose a rectangular pen against a long, straight barn wall. The
barn wall forms the entire top side of the pen, so no fencing is needed there.

Fencing is required for:

e the bottom longer side (length L metres), using standard fencing at $1 per
metre.

e thetwo shorter sides and one internal dividing fence (each of length
x metres), using reinforced fencing at $4 per metre.

The internal dividing fence runs parallel to the shorter sides and splits the pen into
two equal sections.

The farmer has a total budget of $120.

The diagram below shows the rectangular pen.

barn wall

A
v

(a) Show that the total area of the pen, 4 m*, is given by 4=120x—12x".

[3]
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(b)  Hence, find the maximum area of the pen. Justify that the area found is a
maximum. [4]

[Turn over
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A particle travels in a straight line such that the velocity of the particle, v m/s,
t seconds after leaving a fixed point O, is given by v=¢>—9¢+20.

Find the total distance travelled by the particle in the interval £ =0 to t=7.

[7]
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(a)  Solve the equation 3> —4(3")+3=0. [3]
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(b) Solve the simultaneous equations.

Y
2 -9
x2

log, y+log,(x+2)=4+log, x [5]

[Turn over
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2 —
th:% , show that Q 2

(a) Given that y = -2) & = (x—2)3 .

[3]

x> —4x+3

(b)  Find the range of values that the curve y = W
x —

1S increasing. [2]



15

2 —
() Hence, determine whether the gradient of the curve y:% is [3]
x_

increasing or decreasing for x # 2.

[Turn over
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N

The diagram shows a circle passing through the vertices of triangles XYZ and

WXY . MN is atangent to the circle at ¥ and the chord XZ is parallel to the tangent
MN . The chords WY and XZ intersectat V' .

(a) Prove that triangle XYZ is an isosceles triangle.

(2]



17

(b) Show that triangle YXW is similar to triangle YVX . [3]

(¢) Given that WY is the diameter of the circle and the ratio of WX : XY =3:4,
find the ratio of ZY : ZX . [3]

[Turn over
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10 A student stands on the roof of a building and throws a ball upward. The height of
the ball above the ground, /# metres, at time ¢ seconds after it is thrown, is modelled
by A=15-5¢+10¢ .
(@)  Express & in the form /= a(t—b)* +c, where a,band care constants. [3]

(b)  Hence, find the maximum height reached by the ball and the time at which
this occurs. [2]
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10 (o) A bird is perched at a height of (k+10) metres above the ground. The ball

hits the bird at # =1 +§ seconds. Find the value of k. [4]

[Turn over
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11  The diagram shows part of the graph of the curves y =+/32x and y=-2x+5. The two
graphs intersect at point 4.

y
y=+32x
/
B
A
y=-2x+5
0 1 "

(@)  Show that the coordinates of 4 and B are (0.5,4)and (1, NG ) respectively. [2]
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1 a\/i—b

(b)  Calculate I (\/32x +2x —5) dx , leaving your answer in the form T
0.5
where a and b are integers. [4]

(c) Hence, or otherwise, find the total area of the shaded regions, giving your
answer correct to 3 decimal places. [2]

[Turn over
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22
The temperature, 7 °C, inside a greenhouse over a 24-hour period is modelled by
T =15+6sin il +8cos z
12 12
where ¢ is the number of hours after 00 00 hrs.

A plant will begin flowering when the temperature first reaches 24°C.

(a) By expressing 6sin (%j +8cos (%J in the form Rsin (% + a] , Where

0<a <, find the time, to the nearest minute, at which the plant begins
flowering. [6]

(b) Find the maximum temperature inside the greenhouse and state the first time
at which it occurs, to the nearest minute. [3]
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(c) Find the value(s) of # when the temperature inside the greenhouse is 10°C.  [3]

END OF PAPER
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