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Other inequalities, Internal/External Division of an Interval,
3 Dimensional Trigonometry, the Quadratic Polynomial,
Locus, Further Trigonometry (excluding Integration),
Geometrical application of Differentiation, Series and Series
Applications

e There are FOUR (4) questions which are of equal value.
e Attempt all questions.

Show all necessary working. Marks may be deducted for badly

arranged work or incomplete working.
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Diagrams are NOT to scale.
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Write using a black or blue pen.
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Question 1

(a) What is the 20" term of the sequence defined by T =(n-1)(3+n) ?

(b) Given the equation of the parabola (x—3)* =16(y +2), find:

(i)  the coordinates of the vertex .

(it)  the coordinates of the focus.
(iii) the equation of the axis of symmetry.

(iv) the equation of the directrix.

(c) The quadratic equation 3x? —2x — 5 = 0 has roots « and . Evaluate :

) a+p
(i) ap?+ pa?
(i) a?+ B

(d) Find the coordinates of the point that divides the interval joining the points

(0,4) and (2,7) externally in the ratio 2 : 3.

2
(e) Solve —>4 .
x+1
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Question 2 (Start a new page) 15 Marks

(@) Find the obtuse angle between the linesy = 2x —1and3x — 2y +1 = 0.
Give your answer correct to the nearest degree. 3

(b) Find the limiting sum of the series8-4 + 2 - 1+...... 2

(c) Find A, B and C such that

3x2—x+3=Ax—-1DxE+2)+Bx—-2)+C. 3

(d) Find the primitive function of 4x—i2 . 2
X
(e) Given 2sin*@=3cosd, find all possible values of & where0’ <6 <360°. 3
(f) Given that tan A= 2tan B+ cot B, prove the following identity:
2tan(A—-B) =cotB 2
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Question 3 (Start a new page) 15 Marks

(@) A and B are the points (4, 2) and (1, 5) respectively. Find the equation of

the locus of a point Q (x, y) which moves such that QA is perpendicular to 2
0B.
(b)
(i) Express sin x+\/§cos X in the form Rsin(x+«), where R > 0 and 2
0" <a<90°.
(if) Hence, or otherwise, solve the equation sin x +\/§cos x=+/2 for 2
0° <x<360.
(c) For what values of k does the quadratic equation kx? —4kx—k +5=0 have 2

real, distinct roots ?

(d) Consider the curve y =x*—x* —5x+1

(i) Find the coordinates of any turning points and find their nature. 3
(if) Find any points of inflexion. 1
(iii) Sketch the curve. You do not need to find the x-intercepts. 2
(iv) For what values of x is the curve both decreasing and concave up ? 1
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Question 4 (Start a new page) 15 marks

(a) An open cylindrical can, without the top lid, has an external surface area of

2077 cm?.
(i) Letr be the radius and h be its height in centimetres. Show that 1
He 20—r? |
2r
(i1) Hence, show that the volume of the can is given by 1
V =10zr —im’3 .
2
(iii) Show that the maximum volume is obtained when the height of the 3

can is equal to its radius.

(b) A surveyor observes two towers A and B. Tower A is due north of the 3
surveyor with a height of 80 m, and Tower B is on a bearing of & (where
6 <90°) from the surveyor with a height of 120 m. The angles of elevation
of the tops of the towers A and B are 40° and 36° respectively from the

surveyor. The towers are 150 m apart on a horizontal plane. Calculate the
value of @ to the nearest minute.

(c) Mathew borrowed $100000 to buy an apartment, which he is going to rent.
He plans to repay $500 every fortnight from his salary. On every 4™ week he
will repay an extra $900 from the rent he receives. Interest on the loan is
6.5% p.a. reducing fortnightly.

Let A, is the amount owing on the loan after n fortnights and R=1.0025

(i) Show that A, = 100000R? — 500(R + 1) — 900 1
(ii) Show that 2
A, =100000R* —-500(R® + R* + R +1) —900(R?* +1)
100 100 2
(i) Hence show that A ,, =100000R** —500 R™=1_900x R > 1
R-1 R°-1
(iv)What percentage of the money paid in first 100 repayments will be 2

interest?

END OF PAPER
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