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Mathematics 2 Unit 2000

QUESTION 1. (Start a new booklet)

(a)

(b)

(©

(d)

(©)

®

-~ =

Calculate _4325 correct to two decimal places.
18.9%x 4.6

Factorise 3x?—-x-10.

Find a primitive of x” —35.

Find the discriminant of the equation 3x* +4x+12=0.

and state whether the roots are real.

Evaluate log,279936.

Solve and mark on a number line the values of x for which [x - 2[ <8.
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Mathematics 2 Unit 2000

QUESTION 2. (Start a new booklet)

Let 4, Band C be the points (0,13), (8,7) and (1,6) respectively.

(a) Show that AC and BC are perpendicular.

(b)  Show that AC = BC.

(c)  Find the area of the triangle 4BC.

(d)  Write equation of the circle passing through 4 and B with the centre at C.

(¢)  This circle cuts the y-axis in points 4 and K. Find the coordinates of point X.

(f)  Find the area of the sector ACB.
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Mathematics 2 Unit 2000

QUESTION 3. (Start a new booklet)

(a) Differentiate the following functions:

(i Vil+iInx
(i)  xe

tanx

(i)

- X

(b)  Evaluate the following integrals :

M [(8x+5)a

(ii) J; % sec’3xdx.

(¢)  Consider the parabola with equation (x - 3)2 = 12( y+ 2) .
Find the coordinates of the focus of the parabola.
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Mathematics 2 Unit 2000

QUESTION 4. (Start a new booklet)

(a)  Ared, ablue and a green die are thrown. Find the probability that

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

® O

(if)

the red die shows a four, the blue die a six and the green die a three ;
a four, a six and a three turn up ;

a five does not turn up on any face ;

all three faces show the same number ;

the total score on the three dice is exactly 4 ;

Find the equation of the locus of a point P(x, y) that moves so that
the line PA is perpendicular to line PB where A4 = (—1,4) and B= (5, 12).

Describe all main features of the locus.
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Mathematics 2 Unit 2000
QUESTION 5. (Start a new booklet)

(@ Solveforx: 25 x125*=].

(b)  Consider the curve given by y = 6x* —8x° +3.

. ., ay
Find —= .
) n e

(ii)  Find the coordinates of the two stationary points.

2
(iii)  Find all values of x for which d—}; =0.
dx
(iv)  Determine the nature of the stationary points.

(v)  Hence sketch the curve y =6x*—8x° +3.
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Mathematics 2 Unit 2000

QUESTION 6. (Start a new booklet)

(a) A satellite has a radioisotope power supply. The power output in watts

-0.004¢

is given by the equation P = 70e where ¢ is the time in days.

(i) How much power will be available at the end of the year ?

(i)  If the equipment aboard the satellite requires 10 watts of power

to operate properly, what is the operational life of the satellite ?

b)
C_ j NOTTO
L3 a=210km SCALE

A plane flew 180 km when the pilot discovered a course error of 14°.
The pilot immediately corrected his course and after flying another 210 km

reached the destination.

(i) What would have been the total distance if the course error

Lad wn I
had not been made ?

(i) At what time did the aircraft arrive, if it was originally expected
to land at 2 p.m., given that the plane flew at 300 km/h ?
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Mathematics 2 Unit 2000

QUESTION 7. (Start a new booklet)

(a) Use the trapezoidal rule with 4 function values to approximate the
definite integral Jf‘(—x2 +13x - 12)dx.

(b)  Find the volume of the solid formed when an area between y = In(2x)

and the y-axis is rotated about the y-axis from y=1toy =6.

4
i Sketch y=——.
© @ eteh y=-"7

(i) Anareabetween y = —-:l_—l and the x-axis from x=0tox =38
x
is cut into two parts of equal areas by a vertical line x = k.

Calculate the value of k.
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Mathematics 2 Unit 2000

QUESTION 8. (Start a new booklet)

(a)

(b)

(©)

Upon arrival at the campsite, a group of students began setting up their
8 tents, one at a time. With practice, they found that each tent took only
90% of time to assemble as the previous one. That is, the first took

20 minutes, the second takes 18 minutes and so on.
(i)  Find how long the 8" tent took to assemble.

(ii)  Find the total time taken to assemble all 8 tents.

For the last phase of preparations before the Olympic Games, swimmers

started a new training schedule. On the first day they had to complete 26 laps
'~ of the pool. Each succeeding day they increased their training by 6 laps, until

their daily schedule reached 200 laps. They then continued swimming 200
laps daily for a total of 15 days to fully complete their training schedule.
(Note : Length of the pool = 50 m.)

()  On which day did they first complete 200 laps ?

2

(i)  Find the total length (in km) completed by the swimmers.

How much should parents deposit into a savings account on the day their
daughter is born, so that when she reaches the age of 18, she can collect
$10 000 to help pay her University studies, given that the investment

is compounded monthly at a rate of 4% per annum ?
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Mathematics 2 Unit 2000

QUESTION 9. (Start a new booklet)

(a)

T - NOT TO SCALE

Copy the diagram into your booklet.

Given : PORS is a rectangle. Diagonals PR and SO meet at 4.
Q is the midpoint of PT. PT=PR.

Prove : AR L AT .

(b) A closed cylinder with radius 7 and height & will hold a volume of 2507 cm’.

500
r

() Show that the surface area S =27’ +

(i) Find dimensions of the cylinder so that it will have the least surface area.

Page 10 of 12




Mathematics 2 Unit 2000

E

QUESTION 10.  (Start a new booklet)

(a) )
(iD)

Solve 1-2sinx=0 for 0<x<2r7x.

Sketch the graph of y=1-2sinx for 0<x <2x.

(b) A particle P moves along the x-axis. The velocity v, in cm/s is given by

the equation v=1-2sin¢ , t 20, where ¢ is the time in seconds.

Initially the particle is 2 cm to the right of the origin.

@
)
(i)
(iv)
)

Find an expression for the position of the particle at time 7.
In what direction is the particle moving when =0 ?

When does the particle change direction during the first 7 seconds ?

Determine the distance travelled during the first -725 seconds.

Particle Q moves along the x-axis so that its position is given by
the equation x=6+1¢+2cost , t 20. Describe the motion of

particle Q relative to particle P.
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Mathematics 2 Unit 2000

STANDARD INTEGRALS

1
| X" dx =— “yC, n#-1; x#0,ifn<0
n+
1
j——dx =lnhx+C, x>0
x
1
Je‘”‘dx =—e®+C, a#0
a
1.
J.cosaxdx =—sinax+C, a#0
a
. 1
jsmaxdx =——cosax+C, a#0
a
1
fseczaxdx =—tanax+C, a#0
a
1
Jsecaxtanaxdx =—secax+C, a#0
a
1 1 g X
J. 5 2dJc =—tan'=+C, a#0
a“ +x a a

L1 x
=sin'=+C, a>0, —a<x<a

1
lT= :

JJ—;T%__?dx =1n(x+\/x2—a2)+C,x>a>0

jﬁdx =ln(x+\/x2+a2)+C

NOTE : Inx=1log,x, x>0
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QUESTION 1. ) \/ iy -13) =50 =5V2 units AL 1
432.5 432.5 ,} 8 + 7 6 «/—5 —Sw/—umts Aw. 2
@ Roxa6 3694
=4.974695 Al 1
(©)  Arcaadpc = ACXBC _ 205 x24s Al 1
= 4.97 (to 2d.p.) Aw.2 2 2
= 25 units® Aw. 2
(b) 3x'—x-10= (3x + 5)(x —2) Aw. 2 (d) Centre C(l,é) and radius » <@Y5 units Al 1
Equation : (x- 1)2 + (})-6)2 =50 Aw.2
3
© j(x’ —5)dx=58--5x+c Aw. 2
e int dX, x=0.
@ A= b —dac (® ForpozmsAanz , x
=16—144 (0-1) +(y-6) = 50 Al 1
=-144 < 0 Al 1 (y—6)2 - 49
There are no real roots. Aw.2 y—6 =17
y = —lorl3
In279936
(e) 1Og6 279936 = T Al 1 - K(O,—-l) Aw. 2
=7 Aw.2
(f) Area of sector ACB
® Ix—2l <8
-8< x-2 <8 _m_50m Al 1
-6< x <10 AL 1 2‘; 4
=77r units’* = 39.3 units’ Aw. 2
i @ Aw. 2
10 . -6
QUESTION 3.
A(0,13)
-~ d 17 1o
7 . E) _ 3 2
7/ @ (0 z[(1+1nx) } ——2—(1+lnx) X~
/
/ 1
|I 2xVl+Inx Aw. 2
\ C(1,6)
\ / d
\ // (i) —[xe’] =1Xe +x-¢
\\ s/ ax
S = /,/ =ex(1+x) AW 2
9~
QUESTION 2 (- %) (tan ) - tanx- (1 x]
. (iii) ._gi_[tanxJ_ dx dx
3os | 1-x (1-2)
(a) m,=-——= -7 ’
0-1 (1 -—x)sec‘ x— tanx(—l)
me =0l Al 1 - 2
sc < 1 7 : (l—x)
2 2
M omy, = —Tx L= _ sec’ x—xsec 2x~i—tanx Aw. 2
1-x
AC L BC Aw. 2 ( )




6

(8x+5)4

Y —16y+48 =—x* +4x+5

. 6 l
OO [ (s = Al 1
1
13
32 32
= 245685 Aw.2
x 5
(i) J'g'sec2 3xdx l=|:tan3x} Al 1
0 3 3
tanzr-—tano
__ 3
3
= ﬂ Aw. 2
3
() V(3,-2) andu=3 Al 1
parabola concave upwards, .. F' (3, 1) Aw. 2
QUESTION 4.
i) P(R=4,B=6,G=3)= Aw. 1
@@ P ) ( } TE w
(i) P(R=4,B=6,G=3)+P(R=4,B=3,G=6)

(b

( +P
+P(R=3/B=6,G=4)+P (R=3,B=4,G=6)
+P(R=6,B=4,G=3)+P(R=6,B=3,G=4)

—6x| ——|=-L Aw.2
216 36
sY 125
(iii) P(R=3,3=3,6=§)= = Aw. 1
6) 216
\/3 1
(iv) P(same number)=6>< | =— Aw. 1
36
) P(Total = 4) =P(1§ =2,B=1,G= 1)
+P(R=1,B=2,G=1)+P(R=1,B=1,G=2)
=3X ——1-— =-L Aw.2
216 72
m, X mg=-l1
y;4x_¥;1_%=_1 Al 1

x+1 x-5

Stationary point at (1,1) is a minimum.
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x'—dx+y* -16y+43 =0 Al 1
2 2
(x-2) +(y-8) =-43+4+64
(x-2) +(y~-8) =25 Aw.3
(if) The locus of point P is a circle with
centre in (2,8) and radius = 5 units Aw.2
QUESTION 5.
(a) 25" %125~ =1
(5) x(3) " =5°
52: -6—-3x = 50
5Zx+6—3x = 50
2x+6-3x=0
=6 Aw. 2
(b) y=6x'-8x"+3
) P 24x° —24x Aw. 1
dx
(i) Y _o AL 1
- dx
24x° -24x° =0
24x{x-1) =0
Casel: x=0,y=3 Al 1
Case2: x=1 y=1 Aw.3
(iid) 4y _g
dxl
72x* —48x =0
24x(3x-2) =0 Al 1
Case 1: =0
Case2: x =% Aw. 2
(iv) Nature of stationary point at (1,1) :
f()=72-48=12>0
Al 1




(iv) Nature of stationary point at (0,3) :

c b
sinC  sinB
x | 05| o 0.5 c __ 180 Al 1
sin154 02° sinll 58’
b | .9 0 -3 _ 180xsin154 02’ AL
dx sinl1 58’ '
. . . 0x0.437848175
Stationary point at (0,3) is c= 1800 3 8.
a horizontal inflexion. Aw. 2 0.20736
¢ =380.1 km Aw. 6
) A
5 e ’ (ii)  The plane flew altogether 390 km,
et i.e. extra 9.9 km at 300 km/h.
4B needing extra time
i d 99
=8 | =—=—
3 v 300
=0.33 hrs. =2 min. Al 1
21 " .. The aircraft arrived at 2.02 PM. Aw. 2
1
> x
-1 qQ 1 2 Aw.2
QUESTION 7.
QUESTION 6. @ y=-x+13x-12
(@ ()  P=70e"" x 2 4 6 8
P = 70 —0.004%365
¢ y | 10 24 30 28
P =16.3 watts Aw. 1
Al 1
“ —0.004¢ h
@ 70e>10 Al-1 1 =2{r(2)+27(4)+27(6)+ /(8]
e—Ov(XMl > l
2
= 2[10+2x24+2x30+28] AL 1
eOAOOM <7 ‘r‘ﬁ
0.004f <In7 AL 1 =10+28+ 60 +28
; In7 =126 \“ € Aw. 3
0.004
t <486.4
t =486 days Aw. 3 (®) y =log, 2x
2x =e’
e,v
x=— Al 1
(®) b=180km C a=210km 2
14° of &}
A c Ver J’ (_J & AlL 1
2
— T ¢ 2y
a _ b =2 J‘[e dy
sind sinB 2]
nle
e AL 1
2o _ 50 A
sinl4 sinB
. T P
sing = 180xsinl4 AL =5 (¢ —¢) units Aw. 4
210 L
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(e
. a(l —r)7
(i) s,=
-
7
x=-1 20x[1—(—9—)
_ I_ UO)
4 -
-2
10
=104.34 min.
=104 min. 30 sec.
N (b) Arithmetic Series with =26 and d =6.
£ 4 s dx O T =a+(n-1)d
ii dx = Al 1 "
(i) J; x+1 J; x+1
200 =26 +(n-1)x6
k dx ¢ dx
J:,xﬂ A 200 =26 +6n-6
k 6n=180
[in(x+1)] = [in(x+1)] Al 1
0
n=30
In(k+1)~Inl=In9 - In(k+1) On the 30" day they completed for
the first time 200 laps in one day.
2In{k+1)=In9+1Inl
2In{k+1)=1n9 AlL1 .
(i) Sy =S +S
2in(k+1)=2In3 =2 (a4 i)+S
2
k+l=3 =—3—Q(26+200)+[14><200]
2
k=2 Aw. 4 =3164 +2800
= 5964 laps
The swimmers completed a total of
5964 x50 m =298.2 km
QUESTION 8. © A =Px 14 ——
100
9 216
(a) Geometric Series with a=20 and r = I 4
10000 = P x| 1+-12
(i) T=a 100
20| 2 7 Al 1 1 Y"
=0 ' 10000 =P X| 1+——
300
=9.566 min. 10000 =2.051974826P
=9 min. 34 sec. Aw. 2 P =$4873.35

Aw.

N~

ALl

Aw. 2

Al l

Aw. 3

Page 4 of 6




£

QUESTION 9.

@ p S
60°
A
T+ 60°
60°
Q4 R
T Al 1
AP = AR= AQ = AS (diagonals of a rectangle
Y oare equal length and
bisect each other) Al 1
PT =PR (given)
—1—PT = lPR
2 2
S~ PO = AP

Hence AP = AR= AQ = AS =PQ =QT.

AAPQ is equilateral (all sides are equal length) Al 1

AQTA is isosceles (2 sides are equal length) Al 1

LPQA=-PAQ =60° (angles in an equilateral A)

£LTQA4=120° (exterior angle of a A)
ZLOAT = 180°—-120° =30° (base angle of isosceles A,

given that the sum of interior
angles in a A =180°) Al 1

LPAT = LPAQ + LOAT = 60° +30° =90°
ZRAT =180°-90°=90° (PAR is a straight line)

o AR L AT. Aw. 6

® © V=m'h
2507 = mh

250

S =2m+2mrh

S=2m'+2nrx 2520
.

500z

S=2m’+

(iD) S =22 +500m™
s _o
dr
dmr —500m =0

A = 50(2)71
r

r’ =125
r=>5
Whenr=5:

as 10007
T = 4T+ —
ar’ r
10007
125

=47+

Minimum value occurs when » =5 cm.

When r =35, h=25520 =10 cm.

. The cylinder will have the least surface area

whenr=5cm and £=10 cm.

Al l

Aw. 2

ALl

ALl

Al 'l

Aw. 4
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QUESTION 10.

(@) (i) 1-2sinx=0 forO0<x<2m
2sinx=1
. 1
sinx =—
2
/4 Srm
X=—or — Aw. 2
x o < w
(i)
>
1 Aw.2
®) () = _[(1 ~2sint)dr
x=t+2cost+C Al 1
Whent=0,x=2 ~.C=0
x=t+2cost Aw.2
(i) 0)=1>0 particle is moving towards
right, away from the origin. Aw. 1
T
(iii) v=0 whent= -é-seconds Aw. 1

x

(iv) x= f vt + Al 1
A .

x
J-; vat
s

=[t+2cost]f+

X

[t+2005 t]z

6

={ %+2cos%)—(0—2coso)}

N ERE
o
+(§+o)—(%+2x-‘/2§]

= 0.255649583+|—o.684853256|

=0.94 cm Aw. 3

(v)  Particle Q moves in the same direction

as particle P and is at all times 6 cm

to the right of point P.
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