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General Instructions
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e Working time — 2 hours

e Write using black pen

e Board-approved calculators may
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e In Questions 11-14, show
relevant mathematical reasoning
and/or calculations
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o Attempt Questions 1-10
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section
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Section 1

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 What is the domain of the function y = /x+4 ?

A yz2-0
B) »y>0

C) x>-+4
D) x>+4

P
2 The diagram shows the triangle POR where
PO=11cm, PR=18 cm and ZPRQ=40°.
Which expression correctly gives the value
of sin@? 11 cm 18 cm
18
A
11sin40 0 40°
11 Q k
B -
®) 18sin40°
11sin40°
C kil
©) T
18sin40°
D -
D) T
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3 A(3,y)and B(7,2)are points on the number plane. The gradient of 4B is m=-3.

What is the value of y?

(A) 14
1
B —
®) 14
©) -10
1
D -
D) 10
4 What are the solutions of the equation |3x—5| =107
(A) x=-515
(B) x=-5,5

2
C x=-1-,5
© 3

2

D x=-51—

D) 3

5 How many solutions are there to the equation x° —x* —5x=0?

@A 1
B) 3
<© o
O 2
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6 Solve sinQ:L,OS9S36O°.

2

(A)  0=45135
(B) 6=135,225°
(C) 6=225,315

(D) 6=315,45

A(x+h) —4x°

7 Simplify £1n3

(A 8h
(B)  8xh+8h
(C)  8x+8h
(D) 8«
8 The line y = mx—2is a tangent to the curve y =3x" —2x+1at the point (1,2) .

What is the value of m?

A 4

|
(B) 7
© 4
D) 2
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10

The function y = f'(x) is defined as:

/(%)

{x2+1 x<0

1—x? x>0

What is the range of f'(x)?

(A)
(B)
©)
(D)

y<-lLy=>1
all real y
y<-1,y=>1
-1<y<1

If 8" x 2% =2"x4>" what is the value of x?

(A)
(B)
©
(D)
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Section 11

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a)

(b)

(©)

(d)

(e)

®

(2

(h)

2 2
Evaluate f% correct to 2 significant figures.

Expand and simplify 5()c+3)2 —x(7 —2x).

Factorise 3x> +15x—72 .

4+

N;]

By

Rationalise the denominator of the expression

The point M (—4,1) is the midpoint of the points A(2,6)and B(k,—4).
Find the value of .

Determine if the function f(x)=3x"—4x"is even, odd or neither.

Find the equation of the circle with radius 3 units and centre (0,—4).

Shade the region defined by y>x"+1, x>0 and y <3. Show all y-intercepts

and points of intersection.

End of Question 11



St Aloysius College Year 11 Mathematics Preliminary Examination 2017

Question 12 (15 marks) Use a SEPARATE writing booklet.

(a) Differentiate the following functions with respect to x

()  f(x)=4x"-6x-9

(ii) f(x)=%
Gy =
3+x

(b) Differentiate from first principles f(x) =2x" —3x+7

(c) The diagram shows the triangle ABC. The coordinates of 4 are (0,6) and
the coordinates of B are(3,0). BC is perpendicular to AB. AC is parallel to

the x-axis.
y

4(0,6) 7 C NOT TO
SCALE

0] B(3,0)

(1) Find the gradient of line BC.
(1)  Show that the equation of the line BC'is x—2y—-3=0

(ii1))  Hence or otherwise, show that the coordinates of the point C are (15, 6) .

(iv)  Find the length of BC. Express your answer in exact simplified form.
(V) Find the size of ZACB, correct to the nearest degree.
(vi)  Find the area of triangle ABC .

End of Question 12

-7 -

[y

N
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Question 13 (15 marks) Use a SEPARATE writing booklet.

e _ 1 x<0
@ f(x)—{x+2 o
(i) Evaluate f(-4)+ f (—%J + /(0)

(i1)) Sketch y=f(x) for -3<x<3

: 4
(b) Given sinéd = 3 and tan @ > 0, find the exact value of

(1) cosé

(i) cotd

(c) Prove — 0 4 + Itcos4 =2cosec A

1+cos 4 sin 4

(d)  Find the gradient of the normal to the curve f(x)=(2x+3)’ at the point

where x=-1.

(e) ABCD is a quadrilateral, with the diagonal AC drawn as shown. E is a point
on AB, such that EC || AD. Find the size of ZAEC and ZBCE.

Question 13 Continues on Page 9

—_8—
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) The polygon MNOPQ is a regular pentagon £ OPS =60°, ZRSP =103° and
ZNRS =103° as shown in the diagram.

R

s>

(1)  Find the size of ZONP.

(i)  Find the size of ZONR.

End of Question 13

—9_
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Question 14 (15 marks) Use a SEPARATE writing booklet.

(a) Solve cos’ @ = % where 0<6<360°.

(b) Solve for x, log, ()H_ 120) =2.

(c) The diagram shows the graphs y=sinxand y =cosx+1for 0°<x<360°.

Y
4 y=cosx+l
d B
X
30° 90° 180° 270° 360°
y=sinx
(1) State the coordinates of the point 4.
(i1) Determine the y-ordinate of the point B.
(i)  Find the coordinates of the first point of intersection of the two graphs
for x>360°.
(iv) Let d be the vertical distance between the two graphs when x =30°.
Find the exact value of d.
(v)  Find the next value of x where the vertical distance between the two

graphs equals d.

Question 14 Continues on Page 11

—10 -
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(d) A yacht sails 640 metres from point P to point A on a bearing of 050°. It then
sails 960 metres from point 4 to point B on a bearing of 120°.

(1) Draw a clear diagram showing the above information.

(i1) Find the distance of point B from point P correct to the nearest metre.

(111) Find the bearing of point P from point B correct to the nearest degree.

End of Examination

-11 -
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Ql x4+ 4 20

x 2 -4
Q2 SnO . sin40°
(3 [
SInG = |8 5(:’\4—00

Q3 m:(jz"él A(3,3>
xz—x, 6(.7|2—)
m=-3
-3:z y-2
3-3
-3= y-2
-4
12 = y-2
» Y= |4 @
&4— \51’."5‘:\0
3x-5=10 3x-5=-10
2% =S 3x= =D
5= 5 x=z=-5
S
&5 DCB—JCZ—SDC,:O
x (x*-x-5)=0
X =0 x = —btlb*-4ac
2.6,
= (T J1+20
2,
= |3 2]




& - 45°135° ®)

QF Aim  4(x?+ thf—hz)-‘bﬁf_"
h->0 , _ih

m%&w%%’
fffff . 0 = 1.

U K (8x + 4h)

h>0 A

/(,Lm'  8x + 4h
- h>0

8. -

68 ys6x-2  (1,2)

M= 6(1)-2

 m=4 S ®

8




a+3 -2 3¢ -1

3(x+3) x-2 % 2( 3= -|>

2_ xz -2)(2

3x ¥ A2 ~ + 6x-2

2 e 7

4+ TIx =2
2 = 2

Anc+] = -2 ©
s R > 3
o 25

SECTON IC
Queston ||

O,) = 5.0990...

= 5.1

) =5(x*+6x+q) — Tx + 2x*
= B B0 s 485 - To &+ Jep*
= Ix"+ 23 + 45

<) (s 5% =24)

3 (2c +8)(x =3

) = 446 (2
Z 7
=457 +J12.
2 |
=487 24“"3 = 282 + J3
2_

e) M= (xnc, u)

. =4 = 2+k
2
-3 = l+\q’

= -10



£) £(x)= 3t -4x"

()= 3 (=) - 4(=)
= 3% - 4"

= £(x)

even

g) (x-h)*+ (y-R) =r*
o (x-0) v (yrd) =9
.‘x.z + L3+4)L= q

x<0

n) 7

/\ /\3st+ \
2 5;3

e

/N

\V

~
TS




.'&uesﬁor\ 8
a)l‘('(X) = 3x -6

-1
2

g ()= X.X

X2
‘ = ,‘_.Jc-—é
Flx)- L
=
10
il £ () = 6% (3+c*) - 2% (2%)
3t )™
= 18+ Bx* - 4%
L35 )

2]

\82@2 ¢ 2%

(3+x2)*
‘O) f(x)= 2x*-23x+3

£(oc+n)= 2(x+n)* - Y(xrh) + 7
= D (xt+2xh + ) - 3x -3h + +
= 2x?% 4+ dxh + 2h* - 32 -3h + 7]

()= f:«m 2ot Ay 2NF —FT- AW F - (23 vF)
| >0 e

e 4ol ¢ 2nE-3
h>0 he

= Am W (4> + 2k -3)
n=20
= e Yo + 2 -3
h-=>0
= 42 -3




A8 ~ =25
xz"xv
= 0-6
3-0
= -2
7 \
My =

i \3=6, x~23,3=0

\/

.

x-12-3=0

. o Il ]
. E(15,86)

el oe ) ¢ Gy ney™
=J(15-3)* + (6-0)2

=144+ 36

\&0
= 6

J,

aﬂ

ot

AG

"

('\

h 1}

, ) +(0-6)> tonb:- pB
f—



- - ‘
ve. A = bh
=1 .35 .65

Q(—4—) + Q(’—%) ¥ 6\((3): 4’

(.

WV

&h : 3
. L%
. COSO ===



C) 5inA _, 1+coshR - 2cosech
| v+ COSA SINA

LHS = sin*A ¢ (+CosA)”
(l+cosh)SinA (ltcosA)SINA

= SIN*A + | + 2cos”A + cosS*hA
(11 COSAYSINA

Il + 1+ 2 coshA
( \+cosA)SINA

2 (1 + cosAY
(lxeeSAYSINA

2 colechA

\

0

]

= RHS
d) £(x)= 2(2%¢3) x2

£'¢-1) = 2(2¢11)¢3) %2
= 4.



@) L CAD+T2°+ 84°=180° (angle sum of o
tongle is 150°)
L CAD=24°

L pO=LACE (alternate angles on
Parallel lines ave equal>

LRAEC + 38° 24°=1B0° (ongle sum of o
tMangle is 180°)
L REC= 118°

LBECH & = 80° (ungles on o SN@.QO
LBEC= &2

©2°+ G0°+ L BCE=1%0" (angle sum of a_

‘\viofxgke IS \80")

LBCE= 28°
£) i £PON = (K0(n-2) (irverior ongle of a
n regulosr  polygon)
= 108°
L ONP = 180°-108" (base angles of an
2 1Sosceles iw‘iaf\gle_
LONP = 36
Wi, reflex ZPON = 360°- 108" (anqgles ot o point

= 200" odd 4o 380°)

252°% 60°+ 163°+ 103°, 7 ONR = 540° (angle sum of
o pentagon

e QETGR 5 20T s S40°)

g
Une are sSupplemen \@
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A
> _
u = 8in(A0°)
|
L |
»

-

-
—
—

1.

(450° 1)

Y= c0530° + |

= Sin 30°
J

d= cos30°+ | —SN30°

‘J:id—\—l

2. 2

= 3 +2 -\

2

=3+

oV}

2

V.

COS 240°%+ | — Sin240°

U
J

W on

—_L +\+\f__3-_

. p 4

= “l+2+@

2

= b {3

2.

next walue of

s 240°




d) i. A\ 120°
50°(60°
& [10°
.5
i
SO
I\Soo ’)7
¥
a)0
B

ii. (PB) = 40" 4+ A60" — 2 « 640x ALO cOSILO®

PB = 1323 .4...

PB = 1223 m
. SN/ APB = sinlio®
G40 (555

&in LABP = g405iNII0°
15255

L ARP: 23.0....°
= 23°

. Bearing of from B = 360°-273°-60°
) = 233°



