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Section 1 10 marks

e Attempt Questions 1 — 10

e Allow about 15 minutes for this section

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

1 The polynomial P(x)=x> - 4x* - 6x + k has a factor x — 2.
What is the value of k?

(A) 2
(B) 12
© 20
(D) 36

2 Which integral is obtained when the substitution u=1+2x is applied to Jx 1+2xdx?

r

(A) % (= 1)u du

W

r

(B) % (1= 1)Vu du

%

(©) J(u ~1)Vu du

(D) zJ(u—l)\/ﬁdu

Page 3 of 11



5 b4
The angle 6 satisfies sinf = T and 5 <f<m.
What is the value of sin267?

10
A —
W 3
10

B) IE}

120

(©) 160

120

® 169

In the diagram below, Q is the point of contact of the tangent OP.
Also, chords OS and SR are equal in length and ZPQOR = 72°.

R

The values of ¢ and d respectively are:

(A) 36° and 72°
(B) 36° and 54°
(C) 72° and 36°
(D) 72° and 54°
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The zeros of the polynomial function P(x) = x* —5x* +6x are ...

(A) 3,2,-3
B) 3,2

<© 0,-3,-2
D) 0,3,2

Which diagram best represents the graph y=x (1 -x)* (3 - x)*?

@ vy / ©
0 N1 3 x O N1 = >

B) Y (D) y Jr
T\ N
X
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The points A, B and P lie on a circle centred at O. The tangents to the circle at A and B
meet at the point 7, and ZATB = 6.

What is ZAPB in terms of 68?7

@w 2

6
B) 90°-—
(B) 3

<) o

(D) 180°-6

In the diagram below, 4B is a tangent to circle ACD, and AB =7.2 cm, BC =9.3 cm.

The length of chord CD, correct to one decimal place is ...

(A) 55cm
(B) 5.6cm
(C) 3.7cm
(D) 38cm
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10

Three circles with centres 4, B and C
touch externally in pairs with ZBCA = 90°,
as shown in the diagram. The circles with
centres 4 and B have radii 8cm and 12cm

respectively.

The length of the radius of the circle with centre C'is ...

(A) 2cm
(B) 4cm
(C) 6cm
(D) 8cm

. . .2 .
The complete solution to the inequality —=x—1 is
X

(A) x<0and1<x<2
B) x<-land 1<x<2
© x<-land 0<x<2

D) x<-land 0<x<2

End of Section I
Section II commences on the next page
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Section 11 60 marks

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

Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets
are available.

In Questions 11 - 14, your responses should include all relevant mathematical reasoning and/or

calculations.
Question 11 (15 marks) Use a SEPARATE writing booklet Marks
@  Solve —=*->1 3
x+3
(b)  Use the table of standard integrals to find jsec 3xtan3xdx. 1
. sinS5x
(c) Evaluate lim 1
=0 2x
(d)  Find the acute angle between the lines y=6x-1 andy = %x +2, 2
(e) Let «,fandy be the roots of the polynomial equation x’ — 3x*—2x+1=0.
Find; (i) aff+ Py +ay 1
(i)  apfy 1
(iii) = + X + ul 1
a B vy
i
® Use the substitution # = x* ~1 to evaluate .[ 3x(x* —1)°dx. 3
0
(g)  A(-5,6) and B(1,3) are two points. Find the coordinates of the point P which 2

divides the interval externally in the ratio 5:2.

Page 8 of 11



Question 12 (15 marks) Use a SEPARATE writing booklet

(®)

(b)

©

(d)

(©)

3 h
Evaluate: Z(%) n?

n=0

The function g(x)=20Inx - x* has a zero near x =5.

Use Newton’s method with one application to find a better approximation

to the zero. Express your answer correct to 4 significant figures.

For what values of xwill 1-tan? x +tan* x —tan® x +...

have a limiting sum for 0<x <27 ?

Find

j‘ COS X

@) dx

2 +sinx

@) [ -e")ax

(1) Prove that LI —sec” —
l+cosx 2 2

dx
1+cosx

z
2
(ii)  Hence evaluate I
T

3
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Question 13 (15 marks) Use a SEPARATE writing booklet

(2)

(b)

NOT
SCALE

N

P E—3 A

O« —B—¥% 5—»0
-]
O

A building is being constructed from pre-cast concrete slabs. A vertical wall
panel is being supported by two metal struts which are anchored at the variable
point A on the horizontal floor. The distance OB is 4 metres, the distance BC is
5 metres, the distance AO is x metres and the angle BAC is 8 radians.

@) Use the difference formula for tan to show that
tan@ = 25x
x°+36

(ii) Find how far along the horizontal floor the struts should be anchored
so that tan@ (and hence #) is a maximum.
Justify your answer.

(i)  Express 2 cos2x —+[6 sin2x in the form R cos(2x + a)where ais in

radians.

(ii)  Hence find the solutions, in exact form, to the equation
«/—2_cos2x—\/€sin2x= «/—2- for 0<x<2rx,

(c) Consider the function /(x)=¢e" - x.

(i) Show that the curve y = #{x) is concave up for all values of x.

(ii) Find the coordinates and nature of the stationary point on the curve y = /(x).

(iii) Hence show that e” = x +1 for all values of x.
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Question 14 (15 marks)

(2)

(b)

©

(d)

@

(ii)
(iif)
@(iv)

Use a SEPARATE writing booklet

1+sinx—cosx x
=tan—.

Use ‘¢’ results to prove -
l+sinx+cosx 2

For the polynomial P(x)=x’—kx* —x+2
() Find the value of kif x—1 is a factor of P(x).

(i)  Hence factorise P(x) completely.

The roots of the equation x’ —6x” +3x+m =0 are consecutive terms

in an arithmetic sequence. Find m.

‘jll

T(4t, 2t*)

The point S (4s, 2s? ), s >0, lies on the parabola as shown.

The normal at S intersects the parabola at the point T (4, 2t%),1<0.

Find the Cartesian equation of the parabola.
Show that the chord ST passes through the point (0,4 +2s%).

Show that ¢=—(s+ g) .
s
Explain geometrically why s #0.

End of Section 11
End of Examination
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Section |
Multiple Choice Answer Sheet

NSW Board of Studies Student Number
(Year 12 only)

Name:
(Year 11 only)

Class Teacher:

o Write your answers for Section | on this answer sheet.

o Shade completely only ONE answer for each question.

e To change an answer, erase your previous mark completely and then record your
new answer.
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A table of Standard Integrals, if required, is printed on the reverse side of this answer sheet




Standard Integrals

s

1
Jat—x° @
f .II ﬁ B
J \sz—az -
S

~

1
——cosax,

. a9 X
sin”™ =,
a

n#~-Lx#0,ifn<0

x>0

az0

az0

az0

a#0

a#0

a>0, —a<x<a

ln(x+\/x2—a2), x>a>0

ln(x+\/x2+a2)

Note Inx=log,x, x>0



Year 12 Mathemates Extension | - Half Yeady examination soltions

Section T - solutions s2eey
M.Céoka
@ () Pl = (Y- aley— ¢y + k = o
-20 + k = ©
k = 2o
@ —¢= (¥ ES /:cJTIZ(.J:c = j}z(u-t\) Jo. Zdv
dx = 2 P
dv = 2. dx = ﬁ) (v-) v dv .
= dv = dx
2+ = v—|
= 7 (v=r) o
- {
() (D) sin2® = 259 cos®
sl \3 = '215'* %x-%
L /% -"ie
2

Do NOT write anything, or make any marks below this line or outside borders
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P <’ &>+ b

u

(1]

péo x (%°— Sx + 6)

f(:() % (_:(.-Z)”/_x = 3\,

i @0 la-NeD) = o

X =0 2. 3%
2

. B
L LhoB = 2« (- F)
(1) (&) = 80— 9.
)
LAPB = %x (180— D)
. B
| = To- 2,

&) (<) AB” - BCy B

. (_{_237, = 4.3 » BD

BD = 5.574193648..

0o
\/
"

1.3 - ¢.5741%...

)
\o/

2-7 e (1dp)

(.:i:g\?z+ ((+lz‘)z - zo0

T
_r+l6¢+64’+ X 240r 144 = 400

2¢ 4+ 40 + 208 = 400
L B 2¢*+ 40¢ — 192 = O
(* % 200 - 9L = o0
(c=a)r + 24) =0
@ (c) C =4 -24
v=4 (r>o).

Do NOT write anything, or make any marks below this line or outside borders
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Se,c,‘kovx I - So’u"l‘foms

(x+g\f‘ 2x

(”) A *fu—/z’j 7 I« (‘H';) /DC =f'—-’§\
N s > N 7
2x (243) 2 (:c-:w;)z W
O z (43 — 2x[4+3)
(7(4-;)2- 2x(x43) < o

(43 ((x48) = 2x) <
@+2)(z- =) £ © O

Cou;[a&r 9

(+3)(z-2) | X< =3 e X2 3 Q)
»

9

N

{
/
2 sec3x + C @

N’
T
—
N~/
SN
A
r=y
r
w
N
ha
5
\VN]
8
S
L
1]

(integeal sheed) -~

- _Sin 5 s S s
6( 3 (o\ { i 2 = ,'-W/\ ., X -

N ’ e T <

< -0 X~7 O

Sik 8 s

- & IIIW\ 2 s {
e b
B> o (wl\ue Q = §'x>
S
- [ x =z

\

o

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

i



Let abe the required angle.

-m
We have tang =22
1+mm,

where m; = 6and m, )

So tan & = 7

() g+ By + oL¥ = -2,

FO+ ALY + XF

"
o

@(:E) ISx(x ~D’dx= 3du w'dx Let u=x*-1, so, %=2x

Also, since x =1, u =0andsince x =0,u = -1

0
= % I w’du (1mark) for function
-1
3 [u6 Jo
216 |,
1
= > (1 mark)

B

(1 mark) for terminals

(l:.&\‘.+s>




L2 Ye

M ° in

LY
A("g}.é\; B(‘gg\,

+ £ =2

(i) (3

=S 7

/ mX, + nx,

m'}’z‘)’ “9!\

P( m +wn

LN

M 4+

X

/

/ 9;(1) + (—Z){—f}_

‘:’(S) +.(-z)@\

=0 S + (-2) N S+ (-2)
[/ ¢ 4+ (O 1S - 12 \
i 3 3

\!

Do NOT write anything, or make any marks below this line or outside borders
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| s =
FANGEEY 1\ 2 W\ 2 R 13
(12) (6\> f/ (f)m - )0+ () + (3).2 4 z).3
\_/ n=o { [ }-
= o0 + T + =x¥+ + Tgx 9
?
f
o = 0 4+ F 4+ | + 7
sl = \
= 2% [= 8 = a2-{z¢% (1)
\ s
| (L\ Now, g(x)=2010gex—x2 i
So, g'(x)=20><—1——2x
x .
______ - =29—2x (1 mark)
X
Put x, =5
So, g(x,)=20log,5-25 i
— g'(x)=4-10=-6 -
g(xl)
Xy =X — i
P 8‘("51)
— 20log, 5-25
=5_____,_6_
=6.198126........... (1 mark)
So a better approximation to the zero would be 6.198 (1 mark)

(correct to 4 significant figures).

?
[ = 4a’x + dawx - _

()

y A ,-'m:'(.‘uj Sum exists '.10 [r‘ < |

I ‘e, - <« - “'th;( < | @

I V> dax > -

= - < 4= < |

- EmL +nm2x. Y- aanyc rosi-h‘ve,

i So  solve ‘{’umzx, < | 0,

I re. - < 4anx < ’

I . 3 s AN ,

L O<x<? ov¥ ’i’r<x = or _:f—-<x<2'ﬂ'_@

Do NOT write anything, or make any marks below this line or outside borders
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@) Ay () Method1

dx=loge(2+éinx)+c

J- CcOS X
2+sinx o

Since —d— (2 + sin x) =COSX
dx

- Method 2
I COSY gy = ] udx where u=2+sinx
2+sinx dx
y = Iu'ldu EZ:cos,x —
dx
= — =log, u+c F_
_ =loge(2+sinx)+c
(1 mark)
1 N 1
(11) I(er __e—x) dx — J'(elx e—xXer —e x)dx
0 0
- 1
- J’(e‘tx —e*—-¢* +e—2x)dx
0 e
1
= I(e“ —2e* +e zx)clx (1 mark) —
0
4x a2t
=& —2e5 -5 (1' mark)
I 4 2 ],
4 ~2 o
= EcpelE | £ gt
4 2 4 2
4 =2 R
:~e——2e—'e—-£+2+l
4 2 2
4 e
N (1 mark)
4 2¢° 4 =
@ (?-) (|) cos L = 2cos % ~ | (t)(;i) o
T =T z
[+ cos2x = 2cos = S‘L"[’—
x m—— _ | 2 X
([ 4+ cos = .Zcosz(f) | 4 o5 fxsec;' G(J(
x .
{ \ 3 3 <
2

I+ cosx © 2ed () ¢ z‘“( )

u
*
5

4

Do NOT write anything, or make any marks below this line or outside borders
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(a) @) Let ZBAO =«

Let ZCAO = & % —
SO,H=§—6¥ 54 NOT ]
So, tan § = tan(d — @) TO
tan & —tan SCALE
=————— (1 mark)
[+tand tan & _
9 4 4m
_x x L (N
O+« xX—»
1+ 2x2 &
X X
5
X X
_5 [x*+36 _
x %
5 x?
=—X 5
x x +36 -
So,tan @ = 136 as required. (1 mark) |
” 5x —
ii)) Now tané =
( x? +36
d(tan6) _(x* +36)5)— 2xx5x T
dx (x* +36)° .
_ 5x*+180-10x"
(x2 + 36)2
— _ 180-5x° =
(x2 + 36)2 _—
(1 mark)
Let d(tan®) -0 S
dx
- 0 ]
So, 180 S,v.2 ~0
(xz + 36) S
- Now, (x* +36) #0
S0,180-5x> =0
5(36-x*)=0 —
x=16
Reject x =6 since the struts can only support from one side of the wall
in this problem. So x=6 (1 mark)
Check for min/max.
d(tan 0) VAR
When x =5, ~=0.147 5 6 7
& % \
When x=7, d(@nd) _ 4 o599

dx
So we have a max at x = 6. So the anchor point A, should be located 6m from
the base of the vertical wall so that € is a maximum. (1 mark)



(B ) ®) @ ﬁcoszmegaiansRcos(Zx+a’) —

Now, R=+a®+b?

5

Also, tan¢ =

tano =

Mass &

So, o= o is a 1st quadrant angle

So /2 cos2x —+/6 sin2x = 2\/—2_cos[2x+—g£) @

| (ii) Now, \/Ecos.Zx - «/gsin 2x = \/:’Z 0sx<s27 a
becomes 242 cos(Zx + %J =2 from part (i)
So, cos(Zx + Z) = —J_—Z
3 24/2
/4 1
cos| 2x+— | =— -
=32 0
B Now, 0<x<27, so %S(Zx+%)$£?;£

So, _
n_ 7 Sz Tx 1lr 137 . @_fmfﬁﬁ
I+ =l = 2 D7 R

2 ? ) K

3 33 3 3 3
2= 0,4 6% 107 12n
3 3l 3B,
2T 5w ]
: AT (Dl
S

$o /9713‘0145._

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

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

—4 -



() () (i) n['(¥3= e - x
\-’/ -/ I

5

£ = & — |

1[’"(’() : ex > 0 fye all valves ot x G)

- -ﬁ(,() s Ccowncave vp £oc all  valves ot x .

(C\' (ﬁ) S‘ila'[- r‘!‘; occuv wJ\L&x 10'(1) =

o)
1Q. e — | = O

[
ie. X = O

Now  4() = e-0 =|

staf. f-" at (0, i\, CD

WAEIA' £=0 ~p”(o\/ = Q°=| 0O -\ Mc'tn.@){.'p. at /°;’>

(f:) (ff5\) 'ﬁ\/o>= eo—-O = |— 0 = | @

. X
ab\a( SN -(‘(:c\ = e—X IS Cconcave 7 'Q( q// KL
o
ML\ Q el 7( ?/i I B ~
% A i
N e 7 x4 | -ﬁr all vqfw;_o‘![\ x.(')

Do NOT write anything, or make any marks below this line or outside borders
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(%) @

[+ g -~ cosX

LHS = .
[ + sinxX + cos X
. 2t i
& , i +4* = ‘4"{‘
2¢ — +°

[ + T, 22
- 1+€* | + €%

(+ € + 2¢ ~-I.,l—-1€a
I+‘f?'+- 2¢ +( — -éa

2¢5 4+ 2¢
2+ 2%
2¢ (-é-’i-;\)
2 (1++4)
. 4
X
= "qu\/z

= RHS

(1]

@ (b) 6y

(& &)

(q x;- éxz—{— 3x + m = O

0)
Lot Hhe voofs be ,,(—a(),,d’,,(.;.p(

Subst, £=2 in egin for x :

(# (7(.-—\> 5 a 'putnlo( -#Alu P(l> = O

W

| —k - + 2
2 0,

e, O
Kk

L

it

P(:Q x.z-—-sz-:;+-2
xz(x.—-2> -:(1,._7.3

(o (1
(%= 2) (=D (x40,

iU

©

0

Al-,'uvm#vo, me#oj_!

wisi0ta was

Lomj d
accof-hw( -

34 = 6
o« =2 O

g- 24+ L +

nn

(o]
o. (O

m
m



(i) The point S(4s,2s?) lies on the parabola.

2
So, x=ds andy=2s". So, s=2 and y=2%
4 16
2
y= £8— is the Cartesian equation of the parabola. (1 mark)

(>i1) Find the equation of the chord ST.

The gradient of the tangent at any point on the parabola is given by % = %
e
4
At S, @A
dx 4
=5
The gradient of the normal at §is — E .
s
So the gradient of ST'is — S i (1 mark)
s
The equation of STis y—2s* = -l(x —45)
(other e7m-/.‘ou< acuf-ﬁu() B
y=—=+4+25’ (1 mark)
s
When x =0, y=4+2s
So the chord passes through the point (0,4 + 2s%) as required. (1 mark)
2 a2
(i) The gradient of STis —~. So, 22— _ 1 (1 mark)y
s 45 —4¢ s
(s—=t)(s+1) _ __1_
2(s—1) s
s+t

1 .
— —=-—= gince s#¢
2 s

s(s+1)=-2
t=—(s+ g) as required (1 mark)
s

(iv) If s=0, then § is the point (0,0). The normal to S would be the y-axis. The

point T would not exist since it would have to lie on the y-axis and could not
therefore lie on the parabola.

(Many answers acczfvle_ p_l ) (1 mark)

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