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Total marks — 80

10 marks

o Attempt all Questions
e Allow about 15 minutes for this section

70 marks

e Attempt all Questions
e Allow about 1 hour 45 minutes for this
section



Section | 10 marks

e Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10
e Each question is worth 1 mark

1 Whatis 2 as a fraction with a rational denominator?

2+\E

4-243

(A) e
;

44243

(B) 3
7

(©) 4-243

(D) 4+243

2 What is the solution to the inequality |2x+1|<3?

(A) Xx>1or x>-2
(B) Xx>1or x>2
©) x<lor x>-2
(D) x<lor x>2

3 The diagram shows the graph of the function y =5x—x*.

What pair of inequalities specify the shaded region?

(A) y<5x—x*and y<0.
(B) y<5x—x*and y>0.
(C) y>5x—x* andy<0.
(D) y>5x—x*and y>0.
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4 The two buildings below are standing on level ground. The horizontal distance between the
buildings is 18.5 metres and the angle of elevation between the buildings is 32°.

NOT TO SCALE
32

<— 185m—~=

What is the difference in the vertical height (h) between the top of the two buildings?

A) 9.8m

(B) 11.6 m
©) 15.7m
(D) 29.6m

5 What is the area of triangle PQR to the p
nearest square metre?

3~ 192m NOT TO SCALE
(A) 141 m? [

& ' )
(B) 146 m? 159m | ¢

(C) 283 m? /

(D) 296 m?
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6 The points A, B and C have coordinates (2,0), (1,8) and (8,4) respectively. The angle
between the line AC and the x-axis is 4.
.‘.
A B(18)

NOT TO SCALE

C'(8,4)
Ly
0 |
X
A2,0)
What is the equation of line AC?
(A) 2x-3y-4=0 (B) 3x—-2y-4=0
(C) 2x-3y+6=0 (D) 3x-2y-6=0

7 What is the point of intersection of the lines y=x+2 and y=-x+47?
A) 12

(B) 21
© @3

(D) 3.2
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8 In the diagram below, ABC is a triangle and DE is parallel to BC.
A

NOT TO SCALE

- B

Given that AE =15, BD=1.3 and EC =0.9, what is the value of AD correct
to two decimal places?

(A) 2.17
(B) 5.25
© 7.50
(D) 9.33
9 If y= 2./x , then which expression for g—y is correct?
X
dy 1
A R A
(A) X Ix
dy 2
B e A
(B) X Ix
dy X
C — =
(©) =
dy
D =2
(D) i

10  What is the equation of the tangent to the curve y =x*—2x at the point (1,-1)?

(A) y=-1
(B) y=1
© y=X+2
(D) y=x-2

End of Section |
Section Il commences on the next page
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Section 11 70 marks

e Begin each question in a SEPARATE writing booklet.
e Show all relevant mathematical reasoning and/or calculations.

Question 11 (10 marks) Use a SEPARATE writing booklet

(1.49)> -1.98

correct to:
J11.62+8.34x2.72

@ Evaluate

(i) 2decimal places,
(ii) 3significant figures.

(b) A copper sphere has a mass of 700 g. Calculate the radius of the sphere, correct

to 1 decimal place, given that 1cm®of copper has a mass of 8.95 g.

2% +3x—2

(©) Simplify i 1

(d)  Simplify 450 —/32.

() Expand and simplify (2y+3)(4y—3).

()] Express 0.21é as a fraction in its simplest form.

(Show all working steps.)
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Question 12 (10 marks) Use a SEPARATE writing booklet Marks

(@)  Factorise x°+2x*—25x—50. 2
(b) Solve simultaneously: 3
Xy =-12
X—y=7

(© The diagram shows a regular pentagon ABCDE. Sides ED and BC are produced

to meet at P.

NOT TO SCALE

Copy or trace the diagram into your writing booklet.
0] Find the size of ZCDE. 1

(i) Hence, show that AEPC s isosceles. 4
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Question 13 (10 marks) Use a SEPARATE writing booklet

@ Find the distance between the points (1,3) and (-3,0).

(b) Find the values of a and b if (4,1) is the midpoint of (a,b) and (-1,5).

(©) Show that the points (3,8), (6,14) and (-3,-4) are collinear.

(d) Find the gradient of the line that makes an angle of 120° with the x-axis
in the positive direction.

(e) Find the equation of the straight line that passes through (-2,3) and has
a gradient of —4.

()] Find the perpendicular distance between (-3,2) and 5x+12y+7=0.
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Question 14 (10 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

(d)

(€)

State the range of the function y=3"+1.

State the domain of the function y= N
X+3

Show whether the function f (x) = x*> —x is odd, even or neither.

A function is defined as follows:

x+1if —2<x<3
f(x)= .
4if x>3

Q) Draw a sketch graph of the function y = f (x) for the given domain.

(i)  Evaluate f(-2)+ f(2)—f(5).

Indicate on a diagram using shading, the region for which the following

inequalities hold simultaneously:

y<x’+1 and x*+y*<9.
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Question 15 (10 marks) Use a SEPARATE writing booklet

(a) Differentiate from first principles, f(X)=x>+X,

using the formula. f ‘(x) = lim f(x+ hf)1 - .

(b) Differentiate with respectto X:

i =2
X

(i) x*(5x+3)°

(c) The circle below has centre O and OB bisects chord AC.

Copy or trace this diagram into your writing booklet.

Prove that AOAB is congruent to AOBC .
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Question 16 (10 marks) Use a SEPARATE writing booklet

(@) Simplify Y1+tan’@.

(b)  Write down the exact value of cos(—150°).

B3

(c)  Solve the equation: sin@ = - for 0° <9 <360°
(d) (i) Sketch the graph of y=cosx for —180° < x <180°.

(if) How many solutions to the equation cosx = > are there

in the interval —180° < x <180°.

(e) Asif leaves home (H) and travels on a bearing of 248° for 109.8 km to a place at A.

He then turns and travels for 271.8 km on a bearing of 143°to a place at B.

Asif then turns and travels home (H) on a bearing of «.

An incomplete diagram of Asif’s journey is provided below.

(i) Copy and complete the diagram above by marking on the information provided.

(i) How far does he travel on the final part of the journey?
(Give your answer correct to 1 decimal place.)
(iii) Evaluate «.

(Give your answer correct to the nearest degree.)
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Question 17 (10 marks) Use a SEPARATE writing booklet Marks

2

(@) Find the equation of the normal to the curve y = 4X

at the point where x=2. 3

(b) In the diagram below, AB=25, BD=15, AC=20, CE=12 and BC|| DE.

A
NOT TO SCALE
25 20
B C
15 12
D E
(i) Prove that the triangles ABC and ADE are similar. 3
(i) If DE=20, find the length of BC. 2

3 —
(© Evaluate lim X =27 .
x—3 (X _3)

End of Section |1
End of Examination
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Year 11 Mathematics TASK 4 2013 solutions

Year 11 Mathematics Yearly examination - TASK 4, 2013
Section I (Multiple Choice) - Solutions

Solution Criteria

2 __ 2 2-\3
2443 2+3 2-43
1 4-23 1 Mark: C
C4-3
=4-2\3
2x+1<3
2x+1<3 and 2x+12-3
2x<2 2x 24

x <1 x=-2

1 Mark: C

Point 4 lies of the x axis (¥ =0).
To find x when y =0 substitute into y =5x—x’.
0="5x—x
=x(5-x)

3 _ ) 1 Mark: B
" x=0orx=35 Point 4 is (5,0)
Inequalities are y <Sx—x” and y20.
Test by substituting points into the inequalities.
(2,1):1<5x2-2 and 120 True.

tan32° =1—:§
' Mark: B
i h=18.5xtan32’ I Mar

=11.56008301~11.6 m

A =labsinC
2

=%><15.9><19.2xsin73

=145.970358...
5 ~146 m? 1 Mark: B




Year 11 Mathematics TASK 4 2013 solutions

Gradient of AC
m = y2 —yl :———4_0 :izg
x,-x 8-2 6 3
6 | V7N =2m(x—xl) 1 Mark: A
—0==(x-2

y 3( )

3y=2(x-2)

2x—3y—-4=0

Point of intersection has the same y value.

x+2=-x+4 y=x+2
7 2x=2 y=142 1 Mark: C

x=1 =3

Point of intersection is (1, 3)

2 = L2 (ratio of intercepts theorem)

1.3 09
8 AD=1.3><1.5 1 Mark: A

0.9
=2.17 (2d.p.)
=L

9 Q—Zx—l-x2=i 1 Mark: A

dx p) Jx

y=x*-2x At the point (1,-1) —Z:l=2><1—2=0
b

Q=2x—2
10 | * 1 Mark: A

Point slope formula  y—y, =m(x—x)

y=(-)=0(x-1)
y=-1




Cim

—  Section II - Solutions
— Question 11
~ (2
L (1:49) —198 _ _ .040993...
J11.62+8.34%x2.72
n () ~0.04Q2d.p) O,
(.") ~ 0.0410 (3 signficant figures)
(by =7 8.964 - e
w~ i 3 '/ 2
[ q - £.9¢ cm i’
2 ( O,
700 4 - 700x 7.9< = 18-2122905...
i
4 3
V = 3
2V = 4T
3V
(3 = G
2| 3V
= =
3 3y 78.2122905...
o s [mamni O
~ = ~Jle-¢7180897...
v = 2. 652948372...
v = 2-7 em (u-f.) @
(C\’ 24 4+ 3% -2 (Z—;;//j(gc—FZ)
= —_— ~
4% — | = (27(-#1)_(;}‘/':5 _
X472
. . 2«41 | 0,




Q. ) g -T2 - e - lalz ®
- glz — 41z
=, ©
Qll. (& (29+3)(4g-3) = 8B¢’= byt 129 =T
R -1 R i M S
all. (£ et £ = o0-21%2
[00x = 21-3
(000x = 213- 3

u

(000 — [00x 2032 — 218

900 = 1712 - o
1%z

S < = %o
I
x = 15




QUQ’-‘IN« (2

A :x:g—!' 24 - 26%x — S0

A 7

xz(x+z>~2§(f:c+2_\l 0)
fk2 Nl 26)

4]

1

(x+2) (x+5) (vc'S‘). ® |

(1) xy = — 12 — ©
=49 = 7 =)
‘F(ou«@-' X = 74’9
y = x— 7 = D

Do NOT write anything, or make any marks below this line



/ Mavks \\

() (i)
lwm\/l( onh{; -ﬂ(

an& fe; ol J.o%m bh,

(9’—- 2.> «£ ISOD \ w.’-f’&w'{' w:'H‘E?fA

() /CYE = s (00%0115. /
- S
- 10g°. O

(i) Z>cE = /yEC = 36" (L sem A avec s 180° & O

base Zs of isosceles ADEC ace e?wl>

L BCE = £8CY - 36" (£Bcy=108° iwdernal Lo pudagn)
= 0g° - 36°
= ‘720

ZPCy = 180 — (‘?2°+ 35") (4 BCP is a s‘-f*/aﬁbf qug/:.)

o

o "TZ i

L EpC 4+ 72°+ 26+ 36" = 180° (ZLsva of AEPC s 20°) )

L EPC = 26° N

/\/ou,J JCEP = LEPC = 24°

and AEPC ¢ coscales (e?va! base ﬂmjfts)d

Do NOT write anything, or make any marks below this line



&l; (“‘\ - \] (7(1—11)2 + (9&" 9i>z (‘133 ("?' D}

!

J(-z- 0+ (o= 3)®

uw

16 + 4

\J ("" 4:)2' 1= ("' 332-

R = & gnte. O) o
| o [ —
(L\ ~o+—(=%) +6 "
M (\4'}15 = M 2 . Z )
[&! bt
2 = & z = |
a-( = § b+s = 2
. a=9 O b=-2 O
. S e - B ] !
(&  (3.8) (6, 1€) . . |
Y- Yz - Y i
Using ‘f'wa-fo-‘w"' ‘gva{tZ, 2=, = A~ X
- -8 -
-2 = 6-%
2(y-8) = 6(x-3) i
0 = Gx-?tg + G
.2'.(—-\}'\’ 2 = 0O @
g_qb;—l_ (-gl—é\; :n+u 27('-"}}_-[-2 = O \ N ]
LHS = 2(D-(-)+ 2 )
N
= -6+ 4 + 2 /
)

-

@A . points _ave collinear,




Q3. (c) AHQ,MML.'\/e, colvtion :
A, % Az Yz \ Z, % 7 Yz
(3,8)  (6,14) * (6 14) (=3, -%)
\
Y2 =9 { Ya - %
M, = Ay - X [ M, =  A~-X
‘ -4~ ¢
T -3- ¢
¥-% | ___-}3—
M, = ¢£-3 . L |
¢ |
m.1 __T:'_-’i- pm—— | i L . ®_ S
| WL, = L, ._@ - I - =
Gine Ha  grodient of Lot intervals s egual e mewy=2
Ha fm&s are collinear,
Y A
A3, (a(\ \\ W = 1"4149
\ = dan (20°

\@ | 3 = Han (180"~ 60°)
\ ) = — Hanbo’

"

_G 106

1

- 1-7;8 (24.p)

Q3. (+)

il .‘}"
y-—-y, = VV\(?C—— x.\
I 7 w =
A S ~4 (x - () 0,
4-3% = -4« — §
I
- 3='4>c—'>' ge 4x+34§=o©
llmfrf"b*)wﬂ*c} is'('-z"}-{-(z(z")-;--ri _.tﬂ__ T

=i

{

il

f_\ =

St T
NS+ 1z

NoC o

©




g ®
\ !
@ (‘*\ 1 Zo:a Vamnge : g > |
— 7 [P — < /
‘;'x
/N
Y 7

domai all (e'a{ X, x#+-3

(Y- () @

o
C,
A~
"\'\
o
i\

(cxx=ste-x) + x

W

3
= = X + X

=——(_x;——>c> @

=

— £

—fumc';fok S 00(0( :

@) (‘3 /P(’q A
+ >
i / (2)
2 V/ =
{ */ . ¢ —t >
—Z/" Lo 2 3 4 X
(—z)—()

-1 + 3 — 4

L)

(W (2 A+ £6) - #(97

1\l

=2 (D

Do NOT write anything, or make any marks below this line
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PRI
\. e P ' \)

z

z

z
\}}47(,4*1 0 1+>5 £ 9

Test (0,0) : g < | Tost fo,0): o L/1zé q
o < o+ o <9
O <\ P o
Trvo_ . /Mﬂ//(‘;
/ (D cicele \
® ga(alool-a
N0 egion = doted patabola

\

N

— solid c:'(c/7

-

Tick this box if you have continued this
answer in another booklet.

Do NOT write anything, or make any marks below this line




P15 g_)

h=20 h

e e b - 2] ()

= o  xXFE 2= 4 ) E FxAh T

h20 N
h20 In

= il ,,.,,Cb,*21+‘
oo e ) 5

=) = 2oc 4|

£lx) = lim £(xc+h) - ﬂcﬂ’a_ £(0)= 2+

91-__\/ . ox®
olx |
e ©
x©
l‘ﬁ) v = I"2.<51_ 3 3>5 u, e v{ = (5‘2: A B_JSLF
= 2L V' = 5(5x243)
—— { & )

’Ol\i = (/‘Vi + Vu'
O

ke ’25(‘51-%_3_)(+ + (57'“3)57( 22:®

h

vooNn

x (S 3)4_( 25% + 2(ox 3)>
x(Sz3)t (2%x 4 b) @)

= 2&(

5% 43Y

0,



The circle below has centre O and
c OB bisects chord AC.

C

7

ln D0oAB and AOBC 2
/ U
@ A6 = CB (Og bisecds chord AC) (S}
OB s common 0 o (9\,
oA = ocC (Q?Va,[ (adil\‘ (S\;

AoAR = AokC (sss)




@fé (‘l\ m& 2 Jseczg

i
-
o
e}
(v
©

(‘o\ cos (-— Ifo") - — cos30
N } ) % @
= o R — -

o = 60"‘ 126" £5¢ 0<9¢ 360 @

g

(A il

iy 2 coltions. (D




®

~

4° - Qo‘?fﬁ) + (271-9)2 = 2(10‘?«9)(37{.9\/c097§0 ©

A% = 70 483-07519... _
d = 265 4804273 ...
dictanee s 2655 hw  (ld-p) 0
(i) sin O sin7S e
27( -8 T 245 486467%...
2718 « ¢inTS
sin9 = 265 4864€7%...
s ® =  0-9888904zg4 ...
& = 1.4%382758... -
P t?-c{f{asvzf&‘-__@
=i oL = 34L-S4li7z4.. = 347" (wm;iiﬂg@
- (s} O

Do NOT write anything, or make any marks below this line
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Z
Q7 (A\ U= V= 4-x
u’= 2L \/' z —|
d [ ! ( 2
) vv — Uv 2) 4
;l';: v A+ xX=2 Y = 4-2 =2 = a2,
24 (4-2) = %" (V)
- 5 x\ 4] ,L-'
T (%-x) (2,2) wy="T3%
8% — 2% 4 % y=9, = my (% = x,\’
\
- (_4-7951 y— 2 = 773 (x—a\'
b glli Z
- % = 2 = 3 X + ‘E;
< - X
= |
(4= x\ O 3y = (L, = —x + 2
At x=2. : L+3,—-8 = O (_D
g a9y g2 - F §
—— =
dx (4-2)
L=2 I}
_____ = %
My = 3 -
|
My = —_/.; ! iy I i
Q7. (V) () [n ArgC and AADE

LA is common®

ZAge = L ADE (_a.?val Cor(effom{.idj Zs} fC”//)E.:') 7

(0

LACE = LAED (equal comsspouding Ls  BC//E) )

Arec Jl AA>e

(Q?vfa n:[v(af> 0

g¢ AB
/{:\ '""'5—; = ﬁ @ (Maﬁzu'mq ;(otﬂ( o'lC similar Ac i -Mg_ Same nn‘h)
ks 8¢ 25 -
—_—
20 = 4o &
20w ?
gc = =0 = l2:5 ©

~

-4




N

2 LA
QT (&) g X — *7 i (f/@'f(xﬁ 3x + 1)
>3  (2-3) ~ 273 (%)
y 7

= [im (xz—i— 3x + ﬁ)

X -7 3

= BY+ 36) + 1

S ' S () R




