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Mathematical Formulae
1. ALGEBRA

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

_ —b++/b? —4ac

2a

X

Binomial Theorem

where n is a positive integer and no__nt :n(n—l) """" (n—r+1).
r) (n-r)tr! 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 Acos BFsin Asin B
tan AttanB

1¥tan Atan B
sin2A=2sin Acos A
cos2A=cos? A—sin® A=2cos* A—1=1-2sin’ A

tan(A+B) =

an2a- 2EA
1-tan A

Formulae for AABC
a b C

sinA:sinB :sinC
a’=b?+c®—2bccos A

AzlbcsinA
2
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Answer all the questions.
Section A (41 marks)

1 A man bought a new car. The value of the car depreciated with time so that its value, $P, after
t months’ use is given by P =175 000e™™, where k is a constant.

(@)  Find the value of the car, $P, when the man bought it. [1]

The value of the car is expected to be $162 000 after eight months’ use.

(b)  Show that k =0.01. [2]

()  Use the result from part (b) to determine the age of the car correct to the nearest month,
when its value reached half of the original value when the man bought it. [2]
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2 A calculator must not be used in this question.

(@)  Show that cot15° =+/3+2. [4]

(b)  Use the result from part (a) to find an expression for cosec*15°, in the form p+q\@
where p and g are integers. [2]
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3 Given that Iom(Ze“ —ge‘“j dx :%, where m is a positive constant,

(@)  show that 4e*™ —12e*" +5=0. [3]

(b)  Use the result from part (a) and a suitable substitution to find the value of m. [4]
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4 The point A lies on the curve y=xInx. The tangent to the curve at A is parallel to the line
y=2x+3.

(@)  Find the exact coordinates of A. [4]

The normal to the curve y=xInx at A meets the line y=2x+3 at the point B.

(b)  Show that the x-coordinateof B is k(e—2), where k is a constant to be found.  [3]
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5 (@ Prove the identity 1—00s2x+sin 2x =tan x. [3]

1+cos2x+sin2x

(b)  Hence solve the equation 1-cosax+sin2x _ 3cot2x for 0° < x <180°. [4]

1+c0os2x+sin2x




The diagram shows two rods AB and BC rigidly hinged at B so that angle ABC =90°. The
lengths of AB and BC are 2 cm and 8 cm respectively. The point C is fixed on horizontal
ground and the rod BC rotates in a vertical plane with the rod BC inclined at an angle é to the
ground.

(a) Show that the height, h cm, of A above the ground is given by h=asin&-bcosd,
where a and b are integers to be found. [2]
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(b)  Using the values of a and b found in part (a), express h in the form Rsin(6-a),

where R >0 and OSaS%. [4]

()  Hence, state the maximum value of h and find the corresponding value of 6. [3]
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Section B (49 marks)

7 The cubic polynomial f(x) is such that the coefficient of x° is 1 and the roots of f(x)=0 are

m, 2m and (1-m), where m> 0. It is given that f(x) has a remainder of 30 when divided by
1-x

(@)  Show that 2m*—3m?+m—-30=0. [3]

(b)  Hence, find a value for m and show that there are no other real values of m which satisfy
this equation. [4]
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L x-1
8 Itisgiventhat y= :
: ¢ J1+X
dy . . X+3 i
(@  Show that == can be written in the form —=—=—, where p is a constant. [4]
dx py/(1+x)’

(b)  Giventhat y ischanging at a consant rate of 0.6 units per second, find the rate of change
of x when x=3. [2]



13

X+3

— dx.
3y(1+ x)3

3
()  Use the result from part (a) to evaluate JO

[4]
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The diagram shows a cylinder of radius r cm inscribed in a sphere with a fixed internal radius
of 8 cm.

(@  Given that the curved surface area of the cylinder is S cm?, show that
ds 8r(32-r%)

g _ 5
dr 64— r? Bl
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(b)  Given that r varies, show that S has a stationary value when the height of the cylinder
is equal to twice the radius of the cylinder. [3]

(c)  Determine whether this value of S is a maximum or a minimum. [2]
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10 The equation of a circle is x*+y? +4x—6y—-12=0.

(@)  Find the radius and coordinates of the centre of the circle. [4]

(b)  Find the shortest distance of the centre of the circle to the line y=2x-3 and hence
explain whether the circle intersects the line y =2x-3. [6]
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Continuation of working space for Question 10(b).
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0

The diagram shows part of the curve y=1-sinx passing through the point A. The curve
touches the x-axis at the point B.

The gradient of the tangent to the curve at A is 1 and the normal to the curve at A meet the
x-axis at C.

Show that the area of the shaded region is %(;z—l)unitsz. [12]
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Continuation of working space for question 11.

END OF PAPER
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