KILLARA HIGH SCHOOL

TERM 1| EXAMINATION 2002

2 UNIT MATHEMATICS

Time Allowed: 3 hours

Instructions:

Attempt all questions

All questions are of equal value

Approved calculators may be used

Start your answer (o each question on a new page

Question | (/4 marks) Sequence + Series

(2)
(b)

©

(d)
(e)

Which term of 16, 14, 12, 10, .... is -287 (2 marks)

If the 10th term of an AP is 34 and the 20th term is 84 find @ and . Hence find the 30th term.
(4 marks) .

Evaluate f (10 =3 (2 marks)

n=|

How many termsof 1 +3+9+27. . are needed for the sum to exceed 3000”7 (3 marks)

Ifx, 2, y arethe first 3 terms of a GP and . . 7 are the first 3 terms of an AP_ find x and v
(3 marks)

Question 2 (/4 marks) Circular Trigonometry

(2)

(b)

Express in circular measure interms of n (2 marks)

(i) 45° | (ii) 240"

Convert to degrees and minutes (2 marks)



(c)
(d)

(e)

(N

M % (i) 1-93¢
Find the area of the minor segment of a circle when = 12¢m. and 0 - 60" (2 marks)

Without using graph paper and using 0 < x <2n as domain, sketch the following lunctions on
the one set of axes
x

(i) y=cosx (ii) y =cos 'j (-1 marks)

The longer "hand" of a clock is |- 06m in length. How far does its tip move in 45 minutes?
(2 marks) ’

A sprinkler is set to water a sector of a circle with an angle of 75" at the centre 11’ the range of
the sprinkler is Sm calculate the area watered. (2 marks)

Question 3 (/4 marks) Calculus

(a)

(b)

(c)

(d)

Expand and simplify (i) cos(x+ %) (2 marks)
() tam{x - %‘-) (2 marks)

What is the period of y  3sindx? (I mark)
What is the amplitude of y' = Scas2x? (1 mark)

Diflerentiate with respect to x
(i) sin(6-x) (1 mark)

(ii) 3x-cosix (2 marks)

(e) Integrate with respect to x

(i) cos(5+x) - (I mark)

(i) x'-sin(x+2) (2 marks)



(f)  Find the primitive function of 3 cosx +2sin2v (2 marks)
Question 4 (14 marks) Calculus and Trigonometry

(a)  Give the primitive functions of
(i) 5x? (ii) % (2 marks)
(b)  Evaluate
| 3
(i) L xldx (ii) Jll(.v2 -2+ J)drx (4 marks)

(c)  Find the first derivative of

i) (r+dy (2 marks)
«\ _COSX _
(1) T - siny (2 marks)

(iit) (5x+tanx (2 marks)

(iv) sz—_sl (2 m"s)

Question § (/4 marks) lﬁtegmion

(a)  Find the area enclosed between the y axis the curve x =2+ | and the lines v - | and y = 3
(3 marks)

(b)  Find the volume of the solid created when the curve y = x? 4 x is rotated about the x axis between
x=|andx=2. (3 marks)

(c)  Apply the Trapezoidal rule using three function values to calculate _[: _-2\;dx (4 marks)

(d)  Find the area enclosed between y=x2-9 and y=x-3 (4 marks)



Question 6 (/14 marks) Quadratic + Parabola

(a)
(b)
(c)

(d)

(e)

What values of m will make the expession x? + 6x + m positive delinite (2 marks)
Write 3x? +2x+5 inthe form A(x— 1) +B(x- 1)+ C=0 (2 marks)

If a and f are the roots of the equation 2x? -3x+4=0 find

() a+p
(i) ap

(i) a? +p?

(iv) 248

B g (4 marks)

Given 2tan?0 - tan0-6=0
(i) Substitute x =tan0
(ii) Factorise and solve for x

(iti) Solvefor 0 if0<O<2n (4 marks)

Find the equation of the parabola with vertex (-3, 4) and directrix with equation v = 1. (2 marks)

Question 7 (/4 marks) ldentities and Geometry

(a)

(b)

- . 3 3 :
Simplify (i) T 1 P (1 rfmrk}

(ii) —2%3% + :%:'-g— (! mark)

A and B are two gun emplacements on the coastline 2km apart. ( is a target at sca such that
ZBAC =60"37" and ZAB('=64"18" What is the range from A to target at (" at sea.
(4 marks)



(c)  Find the vaiue of the pronumeral giving reasons for your answer (3 marks)

B
D
S B
(@) X \ L
\ A gilt box with a square face (ABCD) is tied with ribbon crossing
c at K, L. M. N the midpoints of each respective side
b M Prove that KI. =~ NM (5 marks)

Question 8 (14 marks) Applications Derivative
(a)  For the function f{x)=2x' -8y find

(i) the first derivative (/ mark)
(ii) the second derivative (/ mark)
(iii) hence find any stationary point(s) and explain their nature(s) (2 marks)

(b)  Find the equation of the normal, at x - % to the curve y - tan(3x) (3 marks)

(c)  Ifthe gradient of the tangent at the point (x,)) on a given curveis ' 2vindy and the curve passes
through the point (%. %) tind the equation of the curve. (2 marks)

(d) A new high school is to be built in a suburb where one side faces a road and the other 3 sides create
a rectangular block. If the fencing available for these 3 sides is 700m find the length of road frontage
that will give a maximum area. (3 marks)

In

(¢)  Find the area enclosed by the curve ) = 3 cos(x : 2) the v axis and the lines x - —"5 and x - T

(2 marks)



Question 9 (14 nunrks)

(a)

(b)

(c)

(d)

(¢)

Write 1-23 as a mixed fiaction (2 marks)

Anna borrows $30000 from her Credit Union @ 1-6% per month reducible interest. She repays

the loan over 3 years in equal monthly instalments. What are her repayments each month?
(3 marks)

Find the perpendicular distance from the point (3, 4)to the line Sy 3120 (2 marks)

On a number plan sketch the lines

(i) 2x1 v =4 and (i) v -3x106

(ifi) Clearly label the region in which 2¢ 1y <4 and y23v 16 (/ muks)

Express x? - 2x=8y—25 in standard form and hence find
(i) the co-ordinates of the vertex

(i) the co-ordinates of the focus (3 marks)

END OF PAPER
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