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Start each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1. (12 marks)

@

®)

©

()

®

®

Evaluate ¥/6.91x107 correct to three significant figures.

Factorize 2x° +x— _28 .

2x+3 x+2

Simpli -
plify 3 4

Express (2\/§+1)(2—, \/5) in the form a\/§+b.

A pair of jeans were discounted by 15% to a selling price of $63.75.

Find the original marked price of the jeans before the discount
was applied.

Solve the following inequality. |'3x ~5 ] >2.

Marks




Marks
Question 2. (12 marks) Start a new writing booklet.

. 2x-1 3x+2 2
(a) Solve the equation ==
N x -9 2
®) Sl s
3 sl D+ fQ). 1
(©) Consider f(x) = {Zx— 3 fxst Evaluate f(-1)+ /(1)

1 . . 1
i = either
@ Determine whether the function f (x) = is odd, even or neitt :

odd nor even. WORKING MUST BE SHOWN.

(e) Skétch graphs of the following furictions and state the domain of each.

, 3 ,
O ry=g
2
Gy y=[2-34.
. 0 i
® Solve 2sin® x =1 where —180° < x <180°.

Question 3. (12 marks) Start a new writing booklet.

(®

/

NOT TO SCALE

The line / passes through C (~ 1, 2) and has equation y =2x+4.

The point B has coordinates (l, - 6) and the line 4B is parallel to line /.
Copy the diagram into your examination booklet writing the coordinates of

" B and C onto this diagram.

@) Find the length of the interval BC.

(iiy  Find the midpoint of BC.

(i) ~ Write down the slope of the line / and find the angle / makes with
the positive x—axis.

(iv)  Show that 4B has equation y =2x-8.

W) If P is a point which lies on 4B and on the line y =2, find the
coordinates of P.

(vi)  Find theperpendicular distance of P from the line /.

(vii)  Find the size of £ABC to the nearest minute.

Question 3 continued on next page,

Marks
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Question 3. continued. Question 4. continued.
(b) A regular polygon has interior angles measuring 156°. 1 (© .
How maty sides does the polygon have? North

nv Ay

(©) The curve y = ax* —2x—14 has a gradient of 10 when x = 2. Find the value of a. 2

Marks NOT TO SCALE
Question 4. (12 marks) Start a new writing booklet. ) v
A tourist drives 35km from the town of Pine Vale (P) on a bearing of 140°T
to the town of Radiatagrove (R).
(8 Consider f(x)=x* —5x : ) He then drives 42km on a bearing of 38°T to the town of Spruceville ().
Copy this diagram into your writing booklet.
® Using f'(x) = lim S - &) or otherwise differentiate f(x) 2 :
"0 h (@)  Showthat ZPRS="78°. 1
from first principles to show that f'(x)=2x-5. ‘
' (i)  Show that the distance from Spruceville to Pine Vale (SP) is 494m, 1
(ii) Find the gradient of the tangent when x = 1. 1 correct to the nearest kilometre.
111 ind the equation of the normal through the point (1, —4). . 111 ow the size o = to the nearest degree.
Find the equation of th 1 through the point (1, —4) 2 Show the size of ZSPR = 57° to th degr 1

(iv)  Hence, or otherwise, find the bearing of Pine Vale from Spruceville. 2
(b)  Find the exact value of cot330°. 2 Show all necessary working..




Question 5. (12 marks) Start a new writing booklet.

. (8)

®)

©

(@

E

NOT TO SCALE

ABC is an isosceles triangle in which 4B = AC and Z/BAC =64°.
BCis produced to E.  BD bisects £ABC and CD bisects ZACE.

Copy or trace the diagram into your writing booklet and mark on it all the
given information.

@) Find the size of ZABC giving reasons.

(ii)  Find the size of ZBDC giving reasons.

By expressing secf and tané in'terms of §in@ and cos& , show that
sec? O —~tan? 0 =1.

If sinf = ~{}1— and tan@ >0 find the exact value of cosf .

Given the eque{tion 3x* +7x—4=0 hasroots o and B, without finding
o or B evalate o” + >,

Marks

Question 5. continued.

(e

D

C

ABCDisa paraHelogram. DC is produced to E. AE cuts BC at F.
AD =16cm , CE =9cm and BF =10cm .

@) Prove that AABF is similar to AECF .

() Find 4B.

Marks




Question 6. (12 marks) Start a new writing booklet.
(@)  Forthe parabola (x—2)* =8(y+3)
@) Find the coordinates of the vertex.

(ii)  Find the value of the focal length.

@iii)  Find the coordinates of the focus.

g ey
(iv)  Find the equation of the directrix.
() Sketch the parabola labelling the vertex, focus and directrix.
®
> A
) B

i N\
/ D\

NOT TO SCALE

AB=Tem, BC=4cm, ED = 6cm. Find 4D giving reasons.

© Express 9x* +2x~5 inthe form ax(x +1) +b (x +l) +c.

@ For what values of & will the expression kx* —4x -+ always be positive?

Marks

Question 7. (12 marks) Start a new writing booklet.

2
(&  EBvaluate lim 3x__2_£2_£
oo 42y

(b)  Find the value of k for which the equation x* — (k + 4) x+(k—3)=0 has

1) one root equal to —2.
(ii)  roots which are reciprocals of each other .

(iif)  roots which are equal in absolute value but opposite in sign.
(c) Pind all real numbers x which satisfy the equation x* = 8(x2 +6) .
(d) Differentiate

3x* -5
2x+1"

@ Yx+7).

(e)  Find, as a relationship between a, b and ¢, the condition for the quadratic
equation in x '

(az —bz)x2 +2b(a—c)x+(b2 —cl)= 0

to have equal roots. Simplify your answer as far as possible.

End of paper

Marks




%W INDEPENDENT TRIAL EXAMS — 2010
MATHEMATICS - YR 11 PRELIMINARY
EXAMINATION - MARKING GUIDELINES

| Ouestion 1

Question 3

(a)

Y o A N ) W IR S 4

N ~

(vii)

'sinf)—;-(%#%/l—i)

o)

6 =40°36"

)

@

M

b)

(n—2)180
n
(n—2)180 =156n.
180n—-360=156n
24n =360
n=15

=156

®

c)

\ y=ax’-2x-14
y'=2ax-2
Atx=2 y'=10
F10=2a(2)-2
12=4a

a=3

)

)

(i)

1+-1 -6+2
2 72

53)

(0.2)

®

(i)

m=2
tanf =2

6 =63°26'

M
)

(iv)

y+6=2(x-1)
y+6=2x-2

y=2x-8

MUST SHOW

)

4 | 6.91x10° =0.4103564 )
=0.0410 (1)
b) | 2x?+x~28 =2x* +8x—T7x—28
=2(x+4)-7(x+4) (1)
=(2x-7)(x+4) 6))
¢y 2x+3__x_+2=4(2x+3)—3(x+2) W
3 4 12
_ 8x+12-3x-6
B 12
5x+6
B T 6]
d) (2«/§+1)(2—\/§)=4\/§—6+2—ﬁ 1)
=3J3-4 )
e) | 85%xCost =$63.75 1)
Cost =63.75+0.85
Cost = $75.00 6]
D Bx-5/22
3x—522
3x>27
7
x2§ m
OR
—(3x—-5)22
—3x+522
-3x2-3
x<1 €))]
Sx<1 or xZZl
3
Xuestion 2
aj 2x-1_3x+2
| s a4
| 4(2x-1)=5(3x+2)
8x—-4=15x+10 (65)]
-14="7x
X==2 0.

)

Solve y=2
2x—-8=2
2x=10

and y=2x—8

)
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b) »-9 M(Y"FB) 1
x2+x—12—-(x+4)M M
x+3
~ x+4 )
V)] f(-1)=-3
F(1)=2(1)-3
=-1
S+ r()=-3+-1
=4 M
d) 1
f(x) - 24
1
f(a) - a4
1
e
1
A -4
= /()
. even function )
€)
@ ‘
Domain:- All real x, but x ;t% 2)
€)
(i pl
-2 -1 2-1 2 3 4
3
Domain:- Ajl Real x. (2)
h sin? x=l
2
sinx:i% 2)

x=45°135°,—45° ~135°

(vi)

)

)
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SP? =352+ 42> —2x35x42xcos78

SP =+/35% +42* —2x35x42x% cos 78 (1)
=49 km

Question S

iif)

sind _sin78

42 49

sin 78 %42
9

0 =sin™ (s11178 X 42)
49

=57°
OR

sind =
SHOW (1)

492 4352 —42°
2x49x35
1862

73430

g =cos™ (E
35

=57°

0s

a)

d)

oz+[J’=-Z

3’ aﬂ:ﬂ%
(a+,3)2 =a’+ > +2ap

o’ + f? =(a+ﬁ)2—2aﬂ

()

— M

(1 each) |

iv)

LPSR=180—(57 +78)

=45°
Bearing = 180+38+45
=263° ]

Q)

:T‘)‘u estion 4
Wb fx)=x"-5x
, . flx+h)-f(x
g )
2 4 )
=lim(x+h) —5(x+h)—(x —5») a
-0 h
=1hn}2\+2xh+hz—§x/—5h—}’\+%
h—0 h
. }{(2x+h—5)
-~y 0
=lim (2x+h~5)
=2x-5
B F(x)=25-5
F)=2(1)-5
=-3 ()
i) Gradient ofnormal=%
1
y+4=§(x—l) (1)
3y+12=x-1
x—3y-13=0 )]
b
) cot330° = 1
tan330°
_ 1
tan 30° )
L
L
V3
| =—3 M
o)
9| ZPRS =(180-140)+38
=40+38 SHOW 1)
=78°
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D

i)

AB||DE  (opp sides of parallelogram |[)
In VABF and VECB

ZAFB = /EFC (vertically opposite £'s =)
Z/ABF = ZECF (alternate £'s AB || DE)(1)
~VABF ||VECF (Bquiangular) (1)

i)

FC=16-10
=6 (opp sides of |logram =)
AB _BF
CE CF
AB 10

9

(corresponding sides in
similar V's are proprtional)

AB=—x9

=15 )

B
i) | £4BC=(180-64)+2
=58° ‘
(base /'s ofisosceles V are equal) (1)
i) | ZDBC=58+2 (base £'s ofisosceles V
=20° are equal
ZACB=58° (base /'s of isosceles V=)
ZACE =180-58
=122°(/sum of straight line BCE)
ZACD = %LACE '
= l x122
2 (1
=61° (given CD bisects LACE)
ZBDC =180~(29+(61+58))
=180-148
=32° (£ sum of VBCD) (1)
b) | sec’—tan® =1
LHS =sec* §—tan® 0
1 .sin*@
" cos*f . cos* O
1-sin®@
= 1
cos” M
_cos’ 4
cos” 6 -
=1
=RHS
19 sind = —% (Brd or 4tﬁ quad)
tand>0  (Istor 3rd quad)
. 0 in 3rd guadrant
11
4
105
c059=——~1 M Jios (O
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N . Let x=1 i ‘ ©) 5" =8(x*+6) ‘
¢ acstion 6 94+2-5=2a-14+2 %“es“"” : A g dg
L a _ =
| (x-2) =8(y+3) 6=2a~12 342X _6 iRy —48=0
. 2a=18 3 -2x—6 . A x* ¥ X 81" —48=
@ | Vertex =(2,-3) )] a = lim — =lim Letm =
o - - ) 3w 40y w4 2>< etm=x
0 (x=2) =4(2)(y+3 PV 2 g aq_
(x-2) (2)(r+3) 9x* +2x—5=9x(x+1)~7(x+1)+2 * m” —8m—48=0
a=2 ® o T 2 6 (m—12)(m+4)=0
(ii)) | Draw sketch as you go to help answer the .—.4x+k . . 3 T 2 m=12 or m=-4 M
question. Get parabola with the correct Positive definite, k>0 M = }3_{2 )
concavity. V<0 ) 2 2 x =12
Focus =(2,—1) ) 16—-4k" <0 3 x=1412
: : - 2 =2 1
(v) | Directrix y=—5 M 4k2 >16 -2 M x* =-4 (no real solution)
(v) y k*>4 b) xz—(k+4)x+(k—3)=0 L ox=4243 o)
T k>2, k<=2 . ) o ox=
1 k>2 ) et roots be « and f
. a+ﬂ=k+4, aﬂ:k—?) d) d 352 _5 6x(2x+1)_2(3x2_5)
i) | Oneroot= -2 ; i) - = 3 M
2 dx\ 2x+1 (2x+1)
) (=2) —(k+4)(-2)+k-3=0 ) ,
G = 442830 122667 +10
=9 (2x+1)
fr=-3 ) :6x‘+6x+7]0 )
OR : (2x+1)
L Let o and —2 be the roots.
y=-3 a-2=k+4 i) 5 2
. . x)=(2x+7
< a=k+6 : f( ) ( l)
. ) ~2a=k-3 - =(2x+7)s )
) | AE_4B (|| lines cut off intercepts =2(k+6)=k~3 . 2 3
ED BC k-12=k-3 fi(x)=5(247)52
AE 7 . . ‘
= th atio 3= — 3
6 4 in the same ratio) ? =227y )
7 k=-3 5
AE =—x6 = .
4 ) Let the roots be ¢ and l I
! : & 5 3(2x+7)
AE=10= ) Use product of roots. _ —
2 1=k—3 : : e) | Consider the discriminant
AD = AE+ED bea : M V=4b* (a-c) —4(a® - 5) (5 —c*)
= 101“'6 iif) | Let the roots be ¢ and —cx . =4 (@ ~2a04¢")=4(a'b" - ' - e’ 4 )
2 Use the sum of roots. = T2 — 8blac + APEE “AnRE + 4D +4a’c AV
=16% ) O0=Fk+4 =4(b4—2bznc+alcz) [6))
i . k=-4 (1) = 4(p? = ?
| 9xt+2x 5 =ax(x+1)+b(x+1)+c (b - ac)
! Lt . For equalroots V=0
I x=— :
9-2-5=c | 4(p* ~ac) =0
c=2 (1) b =ac 6))
9x* +2x—5= ax(x+1)+b(x+1)+2
Let x=0
~5=b+2
b=-7 o
B 9x2+2x—-5=ax(x+1)—7(x+1)+2
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