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SECTION A

UESTION 1 -
(a) Show that ! ! is rational
JT+2 -2 '
' x*-5
Find Li
(b) Fmn Lim ——
() Differentiate:
G) 2 4x(2x*-1)
B x-5
@) 2x+3
2 3
(iii) (7x - 6x)
. ree 1
(d Simplify fully: log, AP7 -log, §-+ logs125
-~ (e) Solve the inequation

Solve for m: 2" -3x2"-10=0

|3x-1] = 5 and graph the solution on a number line.




QUESTION 2

(@) For the parabola (x 4‘-2)2 =8(y-1), find:
(i) the coordinates kc‘)f its vertex
(ii) the coordinates its focus
(i)  the equation of its directrix.
(b)

B
Ay 45)

A not to scale
21)

\ B
In the diagram above, The points A and B have coordinates (2,1) and (4,5).
) Find M, the midpoint of AB.
(i)  Find the Gradient of AB.
(i)  Find the equation of the perpendicular bisector of AB.
(iv)  This perpendicular through M [ in part (iii) ] meets the y axis at D.
| Find the coordinates of D
(V) Find thp p__erpmdig:ular distance from D to AB

(vi)  Find the g’rqugf the triangle ADB

(© Find from first principles, the gradient of the curve

x” + x:at the point where x=1




SECTION B - START A NEW BOOKLET

QUESTION 3
(a) For the curve 2x>+ 3x”>—12x-2:
) Find any turning points.
(i) Determine the nature of each wnﬁng point.
(iii)  Sketch the curve -3 <x=2 showing all relevant features.

(iv)  Find the minimum value of the curve in the given domain.

(b) In the arithmetic series 2+5+8+11+....... Jfind:
@) the 15th term.

(i) the sum of the first 15 terms.

(c) a, b and 10 form an arithmetic sequence.
@) Write an equation in a and b using the above information:
a,band 18 form avgeometlic sequence.
(i) Write a second equation in a and b using the above information

(iii)  Solve the equations in (1) and (ii) to find 2 sets of values for a and b.

S




QUESTION 4

@

(®)

d

Find the value(s) of k if the roots of the equation x+kx+36=0

are real and distinct.

In an “organic” fruit shop only 60% of the oranges and 80% of the apples are really

organic. George bought 2 apples and one orange. What is the probability that at least

one of the three pieces of fruit was really organic?

~ Aclosed cylindricél can is made from 100x square centimetres of metal. If A is

the height and r is the radius,

(i)  show that h= 0,
.

(i)  Hence find an expression for the volume in terms of 7.
(i)  Find the maximum possible volume of the can and show why itis a

maximum. Answer to the nearest centimetre.

From a point O, an observer can se¢ a lighthouse L on a bearing of 285°.
An oil rig R can also be seen by the observer on a bearing of 215°. The lighthouse

is 12 km from the oil rig and on a bearing of 012° from the oil rig.

@) Find the distance, to the nearest kilometre, of the oil rig from the observer.

(i)  Find the bearing of the oil rig from the lighthouse.

END OF PAPER




,gegﬂ_ed,#—

- Questron
< 1 (52) o . (r=r2)
A) ——« '
(Fvz) ($%-2) (& -2) (ﬁrz)
. -2 - (G+r2)
] wrda | - Y
- Jv-2- 5:’“3:
— 3
- ’*% wk‘.\\f/é‘ 'S raﬁéna/(

' /
U -
ez V-2

(b) bwm =%
>S5 S | |
' Lo forise 2w S fato Factors fhot wanX camee(
e cant ,
Wl‘ﬂ\ > -5 ‘7‘ 2.0
Lt Aoes mof @x(s ( o /.
W#M/ e )
(c;)(,') /e,f*y s 2¢n(Zr -] )
= 4‘8}4«3-— L“L”"—*

)44 -2 i

7" =S /:fo}xm= - %
LY : - .-‘
() YT s v e
/:_ (2%#3),( —_ 2_(7(«"‘5—)

- ( 2+ 3)?

' 2 2t D -2 +I0

- 2> T &% T
J (2>erd)”

' Y

-

(j ) ('z»c.—r}yﬁ

3
“) e y = /7%,22— 6>¢) §
(/ j@ (7 62c.) (/4%-61/
ﬁ” b (7=3) (7o 62



(s /0«4" )
= 2 345
2
= //5__’
2
(6) /3%*’/ < S
-1 &S °L. —"(3%-045—*
o2 -3 2 ¢
o e
3

I=f “‘"Z/M
2 m—IO = O x |-10
| -3

(a.,g)(owz)»b S2
a~S="0 ot =S

a>§_ Ok:"'z'

™M 4
2 g 2. 2 -
r = 47 f " Grhce Z. ?O

2 2 =~-Z L\@} no SDWV‘



2¢, =2,
s/
Y 2
s
Mmf 2






43 - 2J5 ) t
AN&L: j"’q'gxp/w - 2)( -:2: /‘2 um/S
2.
- 2C
(c,) (7 = 2t #

Llugh) = (ern) T )

2
= ),CL(-ZML\'FLL + %"’(/\

£l ) = k) - 6]

h? O A § %(/
o bt L)
Y S



3.

2006 Mathematics Continuers 2-Unit Yearly: Section B solutions

(a) For the curve y = 223 + 32% — 120 — 2
(i) Find any turning points.

Solution: g—z = 622+ 62 — 12,
= 6(z® +2—2),
= 6($B+ 2)(37 - 1)>
= 0 when z = —2, 1.

.. Turning points are at (—2, 18) and (1, —9).

(ii) Determine the nature of each turning point.

2

Solution: d_y,_/ = 122 + 6,
dx?
= —18 when z = -2,

= 18 when z = 1.
.. Maximum at (—2, 18) and minimum at (1, —9).

(iii) Sketch the curve —3 < z < 2 showing all relevant features.

Solution: (-2, 18)

(1) —9)

S
l\D\."
N
N—
8

(iv) Find the minimum value of the curve in the given domain.

Solution: The minimum value is —9.




(b) In the arithmetic series 2+ 5+ 8+ 114 ..., find:
(i) the 15 term,

Solution: a =2, d=3.
U15 = 2+ (15 — 1)3,
= 44,

(ii) the sum of the first 15 terms.

Solution: Si5 = l75(.2+él4),
= 345.

(c) a, b, and 10 form an arithmetic sequence.
(i) Write an equation in o and b using the above information.

Solution: 10—-b= b—aq,
a = 2b—10.

a, b, and 18 form a geometric sequence.
(i) Write a second equation in a and b using the above information.

Solution: — =

(iii) Solve the equations in (i) and (ii) to find 2 sets of values for a and b.

Solution: b? = 18(2b — 10),
b? — 36b + 180 = 0,
(b—6)(b— 30) = 0.
.. b= 6or 30,
a = 2 or b0.




4.

(a) Find the value(s) of k if the roots of the equation 2+ kz + 36 = 0 are real and

distinct.
Solution: A >0,
ie., k?—4x36> 0,
k% > 122,

sok< =12, k> 12.

(b) In an “organic” fruit shop only 60% of the oranges and 80% of the apples
are really organic. George bought two apples and one orange. What is the
probability that at least one of the three pieces of fruit was really organic?

Solution: P(at least one) =P(not none),
—1-bxkxh
B
125

(c) A closed cylindrical can is made from 1007 square centimetres of metal. If h is
the height and r is the radius,

50
(i) show that h = - T
- Solution: Surface area, 1007w = 2772+ 277h,

50 = 72+ rh,

rh = 50 —r?,

h = 0 _ T.

T

(ii) Hence find an expression for the volume in terms of r.

Solution: Volume, V = 7r?h,

2

=qar‘|— -1},
r

= (50nr — 7r?), or
= (50 — r?)mr.




(iii) Find the maximum possible volume of the can and show why it is a maximum.
Answer to the nearest cubic centimetre.

av

Solution: —o_lr— = (50 — 3r?)m, "
= 0 when r? = =
i.e. when r = 5\/gcm.
d?V
d—'f'g_ = —671‘7",

< 0 when r > 0.

50
. Max. volume when 7% = T cm.

Max. volume = (50 — ) x 5\@ X cm®,
~ 427-516609974 cm® by calculator,
~ 428 cm®,

(d) From a point O, an observer can see a lighthouse L on a bearing of 285°T. An
oil rig R can also be seen by the observer on a bearing of 215°T. The lighthouse
is 12km from the oil rig and on a bearing of 012°T from the oil rig.

(i) Find the distance, to the nearest kilometre, of the oil rig from the observer.

N
Solution: L A ZLOR = (15490 — 35)°,
= 70°.
N ham ZORL = (35— 12)°,
129 - 230-
35° ZRLO = (180 — 70 — 23)°,
= 87°.
2z km T 12
sin87°  sin70°’
. 12 sin 87°
~ sin70° ’
R ~ 12-75263225 by calculator.
.. Rig is about 13 km from the observer.

(ii) Find the bearing of the oil rig from the lighthouse.

Solution: Bearing = 12°+ 180°,
= 192°T.




