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YEAR 11

" YEAR 11 YEARLY EXAMINATION

2008

MATHEMATICS
EXTENSION 1

Time allowed - 2 hours
(Plus five minutes reading time)

DIRECTIONS TO CANDIDATES

Attempt ALL questions.

The 7 questions are of equal value. Start each question on a new page.
All necessary working should be shown.

Write your teacher's name and your name on the cover sheet provided.

At the end of the exam, staple your answers in order behind the cover
sheet provided.

QUESTION 1

(a)

(b)

e

@

(e)

Calculate, to the nearest minute, the acute angle between the lines x-2y =4
and 3x+y=35.

Find the exact value of cosl5°

2x+1

X —

Solve <1

Solve 9" +6(3")-27 =0

The quadratic equation x* +16x+% =0 has one root three times the other. Find
k.

QUESTION 2 (Start a new page)

(&)

()

(e

1-cos28 _

s

Prove that tan@.

Solve for 0° < 4 <360°

() cos(26-30°) = i;-

(i) 7cos’ @ -sinfcosf =3
Find f'(x) if f(x) = Gx* ~2x)"

. 24 2x43
Evaluate |1 X hexd
MGy



QUESTION 3 (Start a new page)

(a) n n+3
Simplify 4;721

(b) P(26,-16) divides the interval AB externally in the ratio 8:2. If A is (4,-1), find
the coordinates of B.

-5x —(2k+1)x

() Find the number of terms in the series e* +e +e>* +e>* +..+e

(d) PQ is a tangent to the circle. Find the value of x.

(e) If the equation x? —(k+1)x = 3k —4 has real roots, find the range of values ofk.

QUESTION 4 (Start a new page)

(a)

. . x AT
The limiting sum of a geometric series 1+3* +3 43 155. Findx.

(b) Prove by mathematical induction that for n>1, 11" - 5" is divisible by 6.

{0 AB and CD are perpendicular chords of a circle, centre O. Prove ZDAB = ZOAC .
C

x-2 dy x?
Ify="-—", thaty+—=—= .
@ Y x+2 prove thaty & (x+2)?

QUESTION 5 (Start a new page)

(a)

(b)
(e

In the diagram below ABCD is a square of side 15 cm leaning against a wall at
an angle @ to the vertical and as well to the ground XY.

F B

15cm
A

()  Show that BD =152 cm

(ii) Hence by using triangle DBE prove that the perpendicular distance
from B to the line XY is 1542 sin(45° + 6)

(iii) By using triangles DAG and BFA find an expression for the length of
FG.

(iv) Hence prove that sind +cosé = 2 sin(45° + )
Find the equation of the parabola with focus (2,3) and directrix y = -1

The elevation of a hill at a point P due east of it is 35. At a point Q due south of
P the elevation is 25%. If PQ = 300m, find the height of the hill to the nearest
metre.

QUESTION 6 (Start a new page)

(a)
®)

©

Using first principles find % if y=2Vx.

Consider the function y =

3+x*

@ Show that the function is even.

(i) Find the coordinates of any stationary points and determine their
nature.

(iii)  Sketch the curve.
(iv)  State the range of the function.

f % =§ show that tan4 =4tanB.
sin(A —



QUESTION 7 (Start a new page)

(a) A parabola is represented by the equations x = 2af, y = at®.

@ Find d_y: ﬁ and hence find 2
da - dt dx

1
(i)  Hence find the equation of the normal to the parabola at P (2ap,ap?) 9
(b) @ Ifr= tan%, find expressions for sina and cosa in terms of ¢. 2
(i) Using part (i) solve v3sina —cosa =1 for 0° < & <360° 3
() Sam and Bob set out from two towns. They travel on roads that meet at right
angles and they walk towards the intersection. Sam is initially 15 km from the
intersection and walks at 3 km/h. Bob is initially 10 kin from the intersection
and walks at 4 km/h.
@ Show that their distance apart after ¢£hours is given by
D* =25¢* —170¢ +325. 1
(i)  Hence find how long it takes them to reach their minimum distance
apart. 3

END OF PAPER
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