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2 2018 MATHEMATICS EXTENSION 1 PRELIMINARY COURSE ASSESSMENT TASK 2

58 Marks
Attempt Question 1 to 5

Write your answers in the writing booklets supplied. Additional writing booklets are available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 1 (10 marks)

In the diagram A, B (-4, 1), C (-2, 5) and D (3, 0) are the vertices of a parallelogram.

A
Y
C(-2,5)
B(-4,1)
D@B,0)
A
(a) Find the length of the interval BC. 1
(b) Show that the equation of the line through Band Cis2x —y + 9 = 0. 2
(c) Find the angle of the inclination that CD makes with the positive direction of the x-axis. 2
(d) Find the midpoint of BD. 1
(e) Hence, or otherwise, find the co-ordinates of A. 1
(f) Find the perpendicular distance from D to BC. 2
(9) Find the area of the parallelogram ABCD. 1
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2018 MATHEMATICS EXTENSION 1 PRELIMINARY COURSE ASSESSMENT TASK 2 3

Question 2 (13 marks)

(a) Find the acute angle between the lines y = 3x — 5 and 3x + 5y — 2 = 0 giving your answer to the
nearest minute.

(b)  The point C (5, 3) divides the interval AB externally in the ratio 3: 1. If B has coordinates (4, 1) find
the coordinate of A.

(c)  Find the value of k if the points A (-2,8), B (3, 6) and C (6k — 4,12 — 2k) are collinear. 2

(d)  Find the equation of the line passing through the point (1, 2) and through the point of intersection of
the lines3x —2y—1=0and 2x + 3y —4 = 0.

2
(e)  Sketch the region on a number plane where the following hold simultaneously.
(Use at least a third of a page) 3
y < x?—3x
y>Xx
Question 3 (15 marks)
(a) Differentiate with respect to x and simplify fully with common denominator where
necessary.

(i) y=6xvx 2
(i) y = (2 = 5x3)7 2
i)y = —3x%V2x + 1 2

. 5-3x
(Vy=—3= 2

Question 3 continues on page 4
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4 2018 MATHEMATICS EXTENSION 1 PRELIMINARY COURSE ASSESSMENT TASK 2

Question 3 (continued)

(b) Forthecurvey = x3 —4x2 + 5,

i. Find the equation of the tangent at x = 2. 3

ii. Find the equation of the normal at x = 2. 1

(c) Differentiate the following function from first principles. 3
f(x) = 5x — x?

Question 4 (12 marks)

(@) Convert 4% radians to degrees. 1
(b)  Prove that 4 sin x cos x cos 2x = sin 4x. 2
() (i) Write down the expansion of cos(x + y). 1

(ii) Hence find the exact value of cosi—: as a single fraction (Do NOT rationalise the denominator) 2

(d) Giventhattan8 = 15—2 find the possible values of cos g. 3

(&) Solvev3tan3x = —1,where—-r<x<m 3
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Question 5 (8 marks)

[ww]

Diagram not to scale

J0m

50m

(a) The diagram represents part of the inside of two of the walls (built vertically and at right angles) of a
parking station. AEF represents the horizontal floor. AE is 50 metres and EF is 30 metres. AB and BC
represent the ramp climbing up the two walls.

1

The ramp climbs at angles a and 8, where tan @ = % andtan 8 = -

(i) Find the length of FC.
(ii) Hence show that the distance of AC = v3625.

(iii) Find £ABC to the nearest minute.

(b) Show that sin3x — cos3xtanx = 2sinx

End of Examination M
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2018 Year 11 Ext 1 task 2 suggested solutions

Question 1 Question 2

a) Angle between two lines

a) BC=,/(-4+2)2+(5-1)2

—virie o et LT
=20 =2V5 1+mym,
my =3, mz=—§
5—(1
b) y-1= _Z_E_{D (x +4) 5
3+§ 9
6 =tan! — =tan~! ——|
y=2x+8+1 1+3x-%
2x—y+9=0 =77°28'

2x—y+9 =0as given

b) min=-3:1
50 _ 5 _ A(x,y), B(4,1)
e C(5.3)

-2-3 -5
tan~1(—1) = 135°
_ nx; +mx; 3 ny; + my,

- m+n m+n
d) Midpoint = (#,%) _ 1x —3(4) _ 1y, —3(D)
( 1 1) —-3+1 ’ -3+1
22 ~10=x-12, —-6=y-3
x=2,y=-3
e) midpoint of C(—2,5) and A(x,y) A=(2-3)

is same as midpoint of BD

( 1 1):(—2+x Sﬂ)

272 2 2 B
C) Myp = Mcp
ra=ly=-4 6-8 12-2k—6
342 6k—4-3
| +b +| 2 6—2k
axl yl c _——_— = —
f J_d=— 5 6k—7
) 2\/az+b21
_12x3+ (D X049 _12k + 14 = 30 — 10k
J22+ (—1)2
15|
== —16 = 2k
NG
155 15
= """ =35 or — units ~k=-8
5 V5
g) A=bXxh

2v/5 x 3v5 = 30 u?
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d) 3x—2y—1+k(2x+3y—4)=0
3()—2(2) -1+ k(1) +3(2)—4) =0

—2+4k =0

k_1
2

1
3x—2y—1+§(2x+3y—4)=0

6x—4y—2+2x+3y—4=0

8x—y—-6=0

e)

1- correct shape of curves
1- correct points of intersection
1- correct lines/shading

Question 3

a) (ly= 6xVx = 6x;

(i) y = (2 — 5x3)7
u=2-"5x3
u' = —15x2
y =7x—15x? x (2 — 5x3%)°®
= —105x%(2 — 5x3)°

(i) y = —3x%V/2x + 1

1
v=+v2x+1, v = —
V2x +1

y =uv' +vu

N

—3x

=———6xV2x+1
Y V2x+1

—3x%—6x(2x+ 1)
v2x +1

—3x?% —12x% — 6x
V2x+1

3 —15x% — 6x

V2x+1

3x(5x + 2)

V2x + 1
. 5—-3x
(iv)y ==
u=5-3x, u' =-3
v=x?-5 v =2
dy —3(x*—5)—2x(5 - 3x)
dx (x2 —5)2

3 3x%2 —10x + 15
- (x2-5)2
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b)

.dy_ 2

(|)E—3x — 8x

tx=2 P 3u)-8@2)=-4
atx = 2, o =

Equation of tangent:m = —4, (2, —3)
y+3=—-4(x—-2)
y=—4x+5

.. 1
(il) Mpormar = Py (2,-3)

1
+3=—(x-2
y 2 x—2)
x—4y—14=0
/ — qi SR —F ()
c) f(x) = lim =——=

~ 5(x+h)—(x+h)?—(5x — x?)
= lim
h—-0 h

5x + 5h — x% — 2xh — h? — 5x + x?2

= Jm h
. Sh—2xh—h?
= lim———
h—=0 h
_ i R 20— h)
= h
=5-—-2x

Question 4

a)

47t 180
3 T
= 240°

b) 4sinxcosxcos2x = sin4x
LHS = 4 sinx cos x cos 2x
= 2(2sinx cosx) cos 2x
= 2sin2x cos 2x
= sin4x
= RHS
c) (i)
cos(x +y) = cosx cosy —sinxsiny

(ii)

12
T T s

= c0S—co0s— — sin—sin—
3 4 3 4

11 \/§X1
2°Vz 272
1

<7n) _ T N s
cos = cos(3 4)
s

—3
2v/2

d) tanf = >
12

13 - - ,

12

. cos0 = + o2
. COS =t33
20

cos@ = 2 cos 5—1

6 cosf+1
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e) V3tan3x=-1, —n<x<m

tan3x = ——, —3r<3x<3nm
V3
(3x), = =
b6
3y = nz nz +57r T
X=T 61 T 6; T 6! 6)
T 6
_ 5t 11n 17w T 7t 13w
*T 1818’18’ 18’ 18 18

Question 5
a)
t —1—BE * BE =10
ana—g——o oo =
t —1—CD ~CD =5
mf=g=3 “P=
(i) FC=10+5
=15m

(ii) FA? =502 + 307

FA =+/3400
CA? = 152 + 3400
CA =+3625m
(iii) AB? = 10? + 507
AB =+/2600
BC? = 30% + 5%
BC =925
ABC = 2600 + 925 — 3625
cos< 2 x V2600vV925
2ABC = 91°57'

b) sin3x —cos3xtanx = 2sinx
LHS = sin3x — cos 3x tan x
sin x

=sin3x — cos3x X
CcoS x

cosx sin3x — cos 3x sinx

Cos x

_ sin(3x — x)

COoS X

sin 2x

Cosx

2sinxcosx

CcoSs x
= 2sinx

= RHS




	11-2018-ext1-assess2
	11-2018-ext1-assess2 suggested solutions

