SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS

SEPTEMBER 2005

Yearly Examination

YEAR 11

Mathematics Extension

General Instructions Total Marks - 80 Marks
* Reading time — 5 minutes. * Attempt Questions 1 -4
*  Working time — 90 minutes. » All questions are of equal value.

»  Write using black or blue pen.
* Board approved calculators may
be used.
* All necessary working should be
shown in every question if full marks Examiner: P. Bigelow
are to be awarded.
 Marks mayNOT be awarded for mes
or badly arranged work.
o Start eaciNEW section in a separate
answer booklet.



Total marks — 80
Attempt Questions 1 - 4
All questions are of equal value

Answer each SECTION in a SEPARATE writing booklet.

Section A(Use a SEPARATE writing booklet)

Question 1(20 marks)

(@)

(b)

(€)

(d)
(e)

(f)

(9)

(i)

(ii)

(i)

(ii)

(iii)

(i)

(ii)

(iii)

(iv)

(i)
(i)
(iif)

Find

. X*+x-20
lim ————
x-4  X—4

. 4-x+2x°
x=o X°+7x—9

Findx in the following

8X - 2)(—4

log, 36=2
V3 _

Iog3? =X

Differentiate the following
6
y= (7 - 2x)

y=7x°+4x-17

f (x): xm

4
()= );:5

Write down a quadratic equation with rootsl &7.

If f(x)=+x*+16 find f'(3).

Find the equation of the tangentye x* + 3x + 4 at the point

wherex =0.

For the paraboldx + 2)° = 4y -8, find the:
coordinates of the vertex;

coordinates of the focus;

equation of the directrix.

Marks



Section B(Use a SEPARATE writing booklet)

Marks
Question 2(20 marks)
(a) a, andy are the roots ok® + 4x*> +8x+16 = 0.
Write down the values of:
(i) a+pB+y !
(i) aB+py+ay 1
(i)  aBy !
(iv) 1 + 1 + 1 1
a By
(v) a’+ [ +y° 1
(b) Derive the equation of the normal 16 = 4ay at P(2as, asz) 2
() Write cosx —+/3sinx in the form Acos(x + @) where A >0 2
andO<a< n
2
(d) Solve:
(i) 4 <3 2
x+1
3 2
y 3.2 )
(i) x-1 X
(e) Find the coordinates of the point which digdiee intervaAB, 2
whereA is (-4,0) andB is (3-7), externally in the ratio 3 : 2
(f) (i)  Show that-4 is a zero ofx® - 3x* =18x + 40. 1
(i)  Hence solvex® —3x*-18x+40=0 2

(9) Solvesin2x =cosx for 0< x <27 2



Section C(Use a SEPARATE writing booklet)

Question 3(20 marks)

(@)

(b)

()

(d)

(e)

(f)

(9)

(i)
(ii)

(i)

(ii)

(ii)

Find the acute angle between the likes-y-7=0 and
x—3y+3=0.

Find the general solution of the equation 2&es/3=0
Write down the expansion of iA-B).

Find the exact value ofin15°.

The polynomialx® + 2x* + ax + b has a factor ok + 2 and
when divided byx — 2 the remainder is 12.
Find the values oh andb.

If OSHSE prove thattanéd = Jw
2 1+cosd

Hence show that the exact valuetahg isv2-1

Show thatcot x + tan x = 2cosec2x .

Hence, or otherwise, prove thettls =2+ J3

Show that if2cod = x+% then2cos¥= x> +% .

You may use the identitgos3A = 4cos® A — 3cosA

Marks



Section D(Use a SEPARATE writing booklet)

Question 4(20 marks)

(@)
(b)

()

(d)

(€)

(i)

(ii)

(i)

(i)
(iii)

(i)

(ii)

Differentiate f (x) = 3— x+ x* using first principles.
Sketch the following without calculus:
y=(x-1)(x+3)(x-7)

y=(x-2)(x+3)

P(2 P, p2) andQ(Zq,qz) are points on the paraboid = 4y .

Show that the equation of the chord joinla@ndQ is given

+
byy=[E§3]x-pq

Find the coordinates of the midpoi&t, of PQ.

If the chord, joiningP andQ, passes througfi 0) Zind the
locus ofZ.

3 1
@ and ¢ are acute angles such tlatsgd = — andsing=— .
¢ g 5 @ NG

Without finding the size of either angle, show titat 2¢ .

Using the result above, find the exact valuesiof3z

Given thatlog,a =2 andlog. b = 3, find the value ofog, c.

End of paper

Marks
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QUESTION 2

(@)
)
(i)
- (iii)
(iv)

Cd) @)

x°+4x* +8x+16=0
. 3 2
a+ﬁ+y=__z_=_4 d) (i) ;_—i->-; x=1,x=0

[multiply by (x —l)zxz]
3x2(x -1) =2x(x —-1)2
3x° —3x%=22x" —4x%+2x

aff + By + ay=§=8

(¢4 =-——:—16

pr 2 +x*-2x=20

1, 1,1 of+fyray 8 1 2(x* +x-2) =0

a B vy afy -16 2 x+2 x 1 =0

(a+ﬁ+7)2—2(aﬂ+/3y+ay)=16—2x8=0 /f$ﬁ/

x2=4ay (Zas,asz) 2<x<0 or x>1

x2

Tda @ mn=3-2 (40) (3-7)
y'=-zic-=-x—(grad.of tangent) PO e Sl SO Rl 4 U
g‘g 2a m+n m+n
y'=—s=s(x=2as) x=3x3—2x—4 :3x-7—2x0
2a y
3-2 3-2

grad.of normal = ~ — (17,- 21)
s

. 2 1
eqn.of normal is y-as™ = - --(x ~2as) , ,
s ; : _ _ _
x4 sy=as’ +2as M () P(-4)=(4) -3(-4) -18(—4)+40=0

o
_ x> =T7x+10
3 2
cosx —yBsinx = Acos(x + a) x+4 fx’~3x" ~18x+40
cos X — -\,?Tsinx = Acosxcosq — Asinxsina .x3 +4x”
equating coefficients - Acosa =1, Asina =B -Tx*-18x
tana = a= g— A=2 ZTIxt-28x
- 10x +40
cosx—-\ISTsinx =2005(x+ ?) 10x +40
0 +0
remainder=0 ..- 4 is azero of P(x)
4
'FH—1|< 3 M 2 -3x"-18x+40=(x+4)(x -5)(x-2) =0
4<3|x+1| (lx+1]>0) ' ¥=-425
(@) sin2x -cosx =0
4<3(x+1) or4<3(-x-1) : Vsinxcosx —cosx =0
3x+3>4 or -3x-3>4 cosx(2sinx—l)=0
3x>1 or -3x>7 1
1 cosx=0 or sinx = —
x> or X<—— 2
3 3 T 3w 7w 5m
X=—y— Of X=—— -
272 6 6
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