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Question 2

f(x)=x>+5x*+17x-10

(@) (i)
f(0)=0+0+0-10=-10<0
f(2)=2°+5x2°+17x2-10=52>0
Crosses the x axis, has a root, between 0 & 2 because it changes from -ve to +ve
3 Try half way bewtween 0 and 2 i.e.x=1
@ f(x)=x>+5x*+17x-10
f()=1+5+17-10=13
13>0
At x=1 the curve is above the x axis
.. the root lies between 0 and 1
so x=1 is a closer estimate
(@)(iii) | Try half way between 0 & 1 ie. x:%

f(x)=x>+5x*+17x-10

3 2
fhy =L sl 17kt o10- 0125
272 7% 2

So the root lies between x:% and x=1

.. the root is closer to x=1 then x=0

(b)

The area below y=3 forms a cylinder when rotated about the y axis
The radius, r =1 and the height h=3

=V =zr*h

V =713=3r

The area rotated above the line y = 3is:

V= 7Z'LG x’dy = ﬁff% dy = QﬁLG y*dy

-on[ -y,

=97z><1 =3?7runits3

Total Volume =37 + 37” units®

6r 37z 97 . 4
=+ =""units
2 2 2




(©)

x*+6x>—x-30=0
Let the roots be a, B, & (a + )
a+p+a+p=-6

200+2 =-6
a+pf=-3 .00
af(a+B)=30
af(-3)=30
af=-10 ..(2)
from (1) =-3— 3 sub into (2)
(-3-8) p=-10
-38-4°=-10
36+ =10
B°+38-10=0
(B-2)(p+5)=0
Lp=20r f=-5

The three roots are 2,-5 and 2-5
ie.2,-3, &-5




Question 3

8x8x8=8°=512

@ ()
(@) (ii) 8x7x5 (or °R,) =336
(@) (i) 3 =58
(b) scr (Xz )G‘r (Ejr _ 6Cr 2 37 x Y22
X
We want 12-3r=0
sr=4

The term independent of x is °C, x3* =1215

() (i) | tang =m
m-dy_dy/dp_2a_
dx dx/dp 2
@G a1
SP 2a
1[a2—1j
m==
2\ a
2,
m==|a-—
2 a
(c) (iii) _
tan g = | T
1+mm,

(a3 |
a—E a—-—
tan @ = a

_at+l
a(a’® +1)

(©) (iv)

tan @+ tan g

tan(6 =
an( +’B) 1-tanftan g

1
~+a

1—1xa
a

L0+ p :% since both angles acute




O W1 1 6 5 then 2,8:%

5"
“B=7

a= tan%:L = P(2,))




Question 4

(@)

X

e
3+¢e*

f(x) =

f'(x) =

_ 3 +e*—e
(3+ex)2
3e*

= > >0 for all x
(3+ex)

(b)

3’ (3-¢)
(3+ex)3

3e*(3-¢%)
(3+ex)3

-.0=3e"(3-¢%)

~0=(3-¢)

e =3

. x=In3

X

f(x) =

Let 0=

e B eIn3

(3+e*) (3+e™)
3 1

(3+3) 2

.. Inflection point = (In3, %)

(©)

f(x) >0 for all x
since e* >0 for all x

e <3+¢e*

(d)

e” 0
m =——=
x> 3+e*  3+0




(e) y4
y= L
(0,1/4) M )
0 »

(f) | f(x) has an inverse because for each value of x it has only one
value for y. Also it is monotonic increasing over its domain.
Also it passes the horizontal line test

(9) X
X =

3+e’
x(3+e)=¢’

3x+xe¥ =¢’

3x=eY —xe’

3x=e’(1-x)
3X _ o

1-x




Question 5

@ (i) sin2x=2sin’x 0<x<rx
25in XCos X = 2sin® x
sin xcos X =sin’ x
0 =sin xcos x —sin® x
0 =sin x(cos x —sin x)
0 =sinx (no solution 0 < x < 7)
cosx—sinx=0
COS X =Sin X
_sinx

1=——
COS X

tanx =1

X==
4

(@) (i) O<x<£ tanx <1
4

_sinx

" cosx

..SIN X < COoS X

<1 &sinx>0&cosx>0

-.sin% X < sin X cos X

. 2sin® X < 2sin X oS X
. 2sin® x <sin 2x
i.e.sin 2x > 2sin® x

(@) (i) A:jf(sin 2X —2sin? x)dx

= J“‘(sin 2% — Z.E(l— cos 2x)jdx
0 2

T

[#(sin2x—1+cos 2x)dx
0

s

&

= —L:ost—x+£sin2x
| 2 2 0

= —£c052x£—£+lsin2x£ - —1c052x0—0+lsin2x0
2 4 4 2 4 2 2

“fo-Z+r) (211040
42 2

=1-Z units®
4




(b) (i)

p=0.015 ..q=1-0.015=0.985
Probability of exactly one jackpot prize
="°C,(0.985)°(0.015)"

~0.1309

(b) (i)

P(at least one jackpot) =1—P(no jackpots)
=1-0.985" ~ 0.1403

(b)(iii)

To exceed $200 000 it must make it to the
200 000

8000
The probability of 25 games without a win

=0.985 ~ 0.0653

= 25th game




Question 6

(@)(@) | Intriangles PRT and QPT

ZTPR=/RQP (angle in the alt. segment )
ZT in common

. APRT|||AQPT (AA)

(@ @) | QT _PT ny ,
oT " RT (corresponding Z's on [||A'S)
. PT?=QT xRT
() () cosf):@:E
OT X
(b) (i) | 1 =r«POQ
| =3(z-0)

X
| =3(r—cos*=
( 3)

CYD | _37 _3c0s2 2
X
gl =-3 1 > xdd (Ej =-3 _19 xdi3x_1
X x| x X
1—(3] 1--3
X X
=-3 1 x—3x72 |= -9 X 1
2_9 x*-9 X
x? x?
% 1 8
-9 X x/x2-9
X

Since x>0 then the significance of % being negative

is that | decreases x increases and as | increases as x decreases.




(0) (V)| PT? =32 -x*=9-x?

S PT =4/9-x?

| = 3|:7Z—C081 E}
X

S= 3{7[—C051§i|+\/9—xz

X
O)v)| ds_ds_dx
dt dx dt

:i 3{7z—coslé}+\/x2 -9 x%
dx dt

X

1
_4d 37r—3cos‘1§+(x2 —9)E x%
dx X dt

_1
— _—9+1(x2—9) 2 % 2X x% from part (iii)
Xyx?-9 2 dt

(s
xx2—9 x2—9 ) dt

Now when x=10 and % =2 then:

_( -9 10 }
= + x 2
101102 -9  10*-9
10491 01
_[_QHOOJXZ

104/91

91x2 91 a
= =——ms

10491 5




Question 7

(@) Intitial conditions:
Att=0:x=V cosa
Att=0:y=Vsina
In the horizontal plane
X=0

Xx=C,
Att=0:x=Vcosa
C, =V cosa

x=V cosa
x=Vtcosa +C,
C,=0

S x=Vtcosa

In the vertical plane:
y=-9

y=—-0gt+C,
Att=0:y=Vsina
C,=Vcosa
Ly=—-gt+Vsina

y= —%gt2 +Vtsina +C,

att=0y=h
~C,=h

y:—%gt2 +Vtsina +h

(b)

Now from x =Vtcosa =t = sub into

(0RY24

2
yz—lg( X j PV sina+h
2 \Vcosa V cosa

2

—0X X .
Y=g ——+ sina+h
2V cos“a cosa
2 -
O Xsina
Y=+ +h
2V cos“a cosa
y=x22_—gz+xtana+h

2V cos”
g

y=h+xtana —x*

2V2cos® a




(©)

The ball clears the fence then at x=R, y>h

.'.h+Rtana—R2%2h
2V cos’ a

9
Nicos’a

R(tana—Rszo

Rtana —R?

2V2cos’ a
9
NVicos’a
9
2V2cos’ a
2V % cos® atan > Rg
V32 ZL

2cos’ atana
V32 ZL
2sina cosa

tana —R

tana >R




(d) If the ball hits cap C then when x=r+Ry=0
and V2 Z_L
2sina cosa

g

Now y =h+xtana - x> ———
2V °cos® «

_ 9
2V2cos’ o
h +(r+R)tana (r+R)Zg

.'.O:h+(r+R)tana—(r+R)2

(r+R)2 (r+R)2 _(r+R)22V20032a
0 h L tane g
(r+RY (r+R) 2’cos’a
g h tan o
= +
2V2cos’ a (r+R)2 (r+R)

9 _ h N tana |, ,,
2¢0s% & (r+R)2 (r+R)
gR

Now since V2>—~=-
2sina cosa

g h tana gR
> +
2c0s’ a (r+R)2 (r+R) |2sinacosa

Zsmacom{ h +tana]R

2cos’a (r+R)2 (r+R)
tana > h >+ tana R
(r+R)" (r+R)
tana > Rh Rtan o

+
(r+R)" (r+R)
(r+R)2tana2 Rh+Rtana(r+R)
(r+R )Ztana—Rtana(r+R)2 Rh

tana(r+R r+R))2Rh
tana(r2+2rR+R2 Rz)z Rh
tana( )>Rh

tana > (r2 +|’R)

tana >

Rh
(r+R)r




(€)

If V <50 then V* < 2500
gR
2sinacosa
oR
2sinacosa
oR
2500
oR
2500
Now g=10 R=80
10x80
2500

From (c)V? >
.. 2500 >

2sina cosa >

sin2a >

oSN 2a >

sin2a zﬁ
25

-.18.6° <2 <161.3°
9.3 < <80.7°
Now it will be closest to the fence on its steepest trajectory
-.a=80.7°
Rh
(r+R)r
Using R=80 & h=1 and r=distance from the fence
80x1
(r+80)r
6.09(r+80)r >80

Now tan ¢ >

. tan80.7° >

(r+80)r zﬂ
6.09

r’ +80r >13.14
r’+80r-13.14>0
The minimum positive value for r :

(e —80++/80° —4x13.14

2

r~0.16m
The closest point is 0.16m from the fence
or 80.16m from the point O




