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TERM 1 EXAMINATION Monday, 3™ March

Mathematics

General Instructions . Total marks — 120

Reading time — 5 minutes

Working time -- 3 hours

Start each question in a new booklet

Write using black or blue pen

Board-approved calculators maybe used

A table of standard integrals is provided at the back-of this paper

All necessary working should be shown in every quéstion

"Attempt Questions 1-10

_All questions are of equal value
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Question1 (12 Marks)

()

(b)

(c)

(d)

(e

®

Start a new booklet

Evaluate correct to three significant figures,

3t +12?
\1'231-122

Factorise: 2x3 +16

Solve:

Find integers a and b such that

2
345

Differentiate x* +3x™

—a+b5

Find the values of x for which |x + 1| <5

Marks
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Question 2 (12 Marks) Start a new booklet Marks

(a) Sketch the graph of y = 2x + 3 on the cartesian plane, showing clearly

the x and y intercepts.

(b) Differentiate:

0y

-

(c) A yacht race follows the friangular course as shown in the diagram. The course
from P to Q is 1.8 km on a bearing of 058°. At Q the course changes direction.
The course from Q to R is 2.7 km and ZPQOR = 74°

R

(1) What is the bearing of R from Q7
(i)  What is the distance from R to P?

(ii1)  The area inside this course is set as a “no-go’ zone for other boats

while the race is on.
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What is the area of this ‘no go’ zone?

Question 3 (12 Marks) Start a new booklet Marks

(2)

(b)

(c)

(d)

(¢)

Find the coordinates of the midpoint of the interval joining the points 1
(2, 1) and (4, -3).

Find the equation of the tangent to the curve y = x> —2x at the point (-1, 3). 2
Find the exact value of such that ﬁ cos@ =1 for 0" <4 <360° 2
Shade the region in the number plane defined by y > Oand y <9—x* 2
¥
/
/5:’(5 5)
l,.,r""‘”"‘\ Ji% -
v \\\
/ N NOTTO
.\ /
\ \\y/
\ P
e _“m.//
L2, 1)
/ .
9 / X

The circle in the diagram has centre N. The line LM is a tangent to the circle at P.

(1) Find the equation of LM and leave your answer in the 2
formax + by +¢=0

(i)  Find the distance NP. 2

(iii))  Find the equation of the circle 1
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Question 4. (12 Marks) Start a new booklet

Marks
(a)  Differentiate, from first principles, f(x)=2-x? 2
(b)**+ The equation of a parabola is x* =8(y +3)
() Find the coordinates of the vertex of the parabola 1
(i)  Find the equation of the directrix of the parabola 2
(©)
NOTTO
SCALE
D
| In the diagram, ABC is an isosceles triangle with AB = AC and ZBAC =38°.
Copy or trace the diagram into your answer booklet.
Find the size of ZACD. You must give reasons for your answer. 2
d)  Evaluat fim* =4 2
e:
( ) A =2 x—2
(¢)  Find the valuesofk for which the quadratic equation 3

2 —(k+4)x+(k+7)=0)

has equal roots
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Question 5. (12 Marks) Start a new booklet Marks

(a) Solve the equation m* —m—1= 0, correct to three decimal places 2

(b)  Find the exact value of sec 210° 2

(c) Find the equation of the normal to the curve x* = 8y at the point 4
where x =4.

(d) Letaand 8 be the roots of the equ;tion x* ~5x+2 = 0. Find the values of:
(D o+ 1
(i) «pf 1
(i) (x+ DB+ : 2
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Question 6. (12 Marks) Start a new booklet Marks
3
(a) Show that 1 —x+x* — =" for x=-1. 2
[+x 1+x
()  The roots of the quadratic equation px* —x+g =0Oare -1 and 3. 2
Find p and g.
(©  Solve: 4 —5(2")+16=0 3
(@ () Given f(x)= —x—l , evaluate f(—;—j — £(=2) 1
x p—

(i)  Show that f(x)= —x—l is neither an odd function nor an even function. 2
x p—

(e) Prove (1-cos&)(1+secd)=sinftan b 2
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Question 7 (12 Marks) Start a new booklet Marks
(a) For what values of x is2x* > x? 2
(b)  Find a primitive function of 6-x~ 2
(c) (i) Find the sum of the interior angles of a regular 11 sided 1
polygon.
(ii)  How large is each exterior angle to the nearest minute? 1
(d)  Express 5x* +2x—3 in the form A(x+1)* + B(x+1)+C 2
(¢)  For the parabola defined by , x* +4x—8y+12 =0find the 2

coordinates of the focus.

()  Forall x in the domain —2 < x < 2, a function, f(x)is such that f(x)<0, 2
£'(x)>0 and f"(x)<0. Sketch a possible y = f(x) in this domain.
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Question 8. (12 Marks) Start a new booklet

(a)

(b)

e

Ve
N
R )

The diagram shows the graph of a function y = f{x)
(1) Sketch the graph y = f '(x).
(ii)  For which values of x is the derivative, f'(x), negative?

(iii) 'What happens to f '(x) for large values of x?

Consider the curve given by y =7 +4x> —3x*

(1) Find the coordinates of the two stationary points.
(ii)  Determine the nature of the stationary points
(iii)  Find the point of inflexion.

(iv)  Sketch the curve for the domain —1<x<2

) State the greatest value of y in the domain.

Marks
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Question 9. (12 Marks) Start a new booklet

(a) Iftanf= —g and cos @ is positive, find the exact value of siné

(b)
4 Y

Y
/NN
n X

¢

™~y

ABCD is a parallelogram. The point X lies on CD, the point Y lies on 4B,
and AX = CY = BC, as shown in the diagram.

Copy the diagram into your writing booklet.

1) Explain why £4DX = £CBY

(ii) Show that AD = AX

(ili)  Show that triangles ADX and CBY are congruent.

(iv)  Hence prove that AYCX is a parailelo gram.

QUESTION 9 1S CONTINUED ON THE NEXT PAGE

Marks
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(©) An enclosure is to be built adjoining a barn, as in the diagram. The walls of

the barn meet at 135°, and 117m of fencing is available for the enclosure,

so that x + y =117 where x and y are as shown in the diagram.

(1)

3

B
Sl Barn

ﬁgg :

R sla

s £ -
_\5 : = RS

Show that the shaded area of the enclosure in square metres is given by

A=ll7x——-3-x2
2

Show that the largest area of the enclosure occurs when y = 2x.

2
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Question 10. (12 Marks) Start a new booklet Marks

(a) Simplify:

(b)  Plot the points 4(0, 1), B(4, 0) and C(0, 2) on a number plane
in your answer booklet.

® Show that the length CB is twice that of C4
6'{) i) A point P(X, ¥) moves such that the length of PB is

twice that of P4. Show that the locus of P is a circle,
and determine its centre and radius.

(c)
Farmhouse
Fa =
; Claire’s
) path
250m NOT TO
Eront i SCALE
D il.?rus depot gle G "p .
| 2000 m -

The diagram shows a farmhouse F that is located 250 m from a straight section
of road. The road begins at the bus depot D, which is sitrated 2000 m from the
front gate G of the farmbouse. The school bus leaves the depot at 8 am and
travels along the road at aspeed of 15 m s™!. Claire tives in the farmhouse, and
she can run across the open paddock between the house and the road at a speed
of 4 m s, The bus will stop for Claire anywhere on the road, but will not wait
for her.

Assume that Claire catches the bus at the point 2 on the road where LGFP=0.
(i} Find two cxpressions in terms of 6, one expression for the tune taken for
the bus to travel from [ to £ and the other expression for the time taken

by Claire to rim from Fto P.

(iiy Whatis the latest tine that Claire can leave homie in order (o catch the bus?
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STANDARD INTEGRALS

1
n a4l Lo
X = o~ x20, ifn<
Jx dx | nx~l; x#0,1f 0
(1

~ifx =lhx, x>0

x
of

( I

e™ dx =—e™, a#0
) a

1.

cosaxdx = —sinax, a=0

[ 1

sinaxdx = ——cosax, a0
J .

( 2 1

sec”axdx =Etanax, a=0

1
fsecczx tangxdy = —secax, a# 0

I T _x

J LY

a” +x° o a

i 1 . __]x

e o =sn” —, a>0, —a<x<a
J a2 =52 a

([ 1 : 2 2
—dx =In|x+~x“—a°) x>a>0
J .r—?__.Z

NxC—a

J‘—lmdx = in(x+'\f'x2+a5)

NOTE : lnx=log,x, x>0
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