Y

<t /1—\ I i
5

27 fx)=22" —3aP - 31x + 68
28 41‘—6\/3__-}* +B3n-6=0

20 o (3a* -5y . 3t +t0

4+ C
84 20

1 2¢
2 a
4
b o

¢ 0+Z_p
2

20?1202 -1 —24(20x° —1402° = 3a+5)
(4t + 1t (4x? +1)°

4 a ex2+C b —--%-cos(xj)-i-c
23

5 (2x cos 2x+ sin 2a)e B

3
X

6 y=im—xt 1521
3
2'& e:@:
7 Ay b
“ -z 1+e%%

cosxy —sinx

SINX + COS v

253
8 25-

I+lny~xlnx
O L

e.l‘

10
it

i2

i7

a 0=mun" (4) b 3°32
a x=y+é b P=(1+e 1)
¢ x—~(1+epy=0
2

a X ' 1 b -nlcosxz|+C

fanx  SINXCOSK

3 2

cosjxy — T %

o —--——(3 )+C‘ b 52 +C

2 x<—1-
4
(o0, 0)
a x<l1.§ b x>1.5 ¢ x=135§
f(@)y=-2<0forallx
¥=3a>0forall ez 0
©, 0y
x=-3,2
a (1,-4) b (0,9
¢ (I,Dand (2,0) d (0,1),(1,0) and (-1,0)
(2,0
-~ <x <l
(00, -5) U (-3, )
a x=2,5 b 2<x<3 € x<2,x>3
=—12
a:i—é—,b:»»é
€ &x3.r2—ﬁz‘+27
dx

b The quadratic function has 2> 0
P~ 4ac=-288 <0
So 3x? — 6w+ 27 >0 for all x.

The functon 1s monotonic increasing for all x.

Y&

4
"2y

f‘ﬁ'«%@”&‘

e

L
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e A

\
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i8 )

&

ey

19 ﬁ
- i -
20 Ry
B -2 5 ¥
¥
2 T4
24 \g
]

22

23

24 22

]
.
=Yy

25 4=-1.75

3
‘== 20 27 y=-—20

g e

Errss O UL

0, -1); show y" < 0 on LHS, "> 0 on RHS

(0, 0), minimum

(-2, 11); show f'(x) > 0 on LHS and '(x) <G on
RHS

4 (-1,-2), minimum 3 (4, 0) minimum
& (0, 5) maximum, (4,-27) minimum
7 (0, 5) maximum, (2, 1) minimum
8 (0,-3) maximum, (I, ~4) minimurn,
(-1, ~4) minimum
€ (1, 0) minimum, (~1, 4) maximum
10 m=-3 11T x=-3 minimum
12 x= 0 minimum, r=-1 maximum
P 50
13 R B
dv 2t
b (5, -20) maximum, (5, 20) minimum
14 L 13-;.-.J minimum
15 (2.06, 54.94) maximum, (-2.06, -54.94) minimum
16 (4.37,54.92) minimum, (—4.37, -54.92) maximum
3600 — 227
17 o i
V3600 - x?

b (42.4, 1800) maximum,
{(—~42.4,-1800) minimum

ISBN 9780170413367
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Exercize &6 .03 20 a (0,-8),2,2
1

d
1 v>-= 2 x<3 b =6 - 15221
3 e
3 y=-8<0 4 y'=2>0 At (0, -8):
] b o
5 (cmz§J 6 .(1,9) -
7 (1,-17) and (1, —41) T@&
8 (0,-2):y"<0onLHS, y">00nRHS -f—r- 20
g 2<x<l Y
10 a No krarcise .04
b Yes — point of inflection at {0, 0
¢ Yes —point of inflection at (0, 0) G T > U, e > I < T <0
X i 4
d  Yes — point of inflectdon at (0, 0) 3 5
e No ¢ _f‘;l_)’_>0’é_1<0 d di<0,i—i>0
. dx 7 da? de 7 da?
Yk 2
& o ay
o 35 (), i 3 ()
e —-> —3 >
dP _ d*P
2 a —>0,—<0
dz dr?
< > b No, the rate is decreasing.
\v/ 3 n
¥
12 Y
b
4 a 7
i

TN/ IS

e
nY

b

¥ Yi

13 None: (2, 31) is not a point of inflecdon since
concavity does not change. .
12 . /
14 Show that = >0foralla=0. . / .
X
15 a (0,7).(1,0)and (1,14 b (0,7 //
16 a 1227+ 2420 and there are no points of '
inflecton.

b The curve is always concave upwards.
17 2=2 18 p=4 19 s=3,b=3

ra
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10

7
/

|

S

BN

ATl

S

AN <0 AM
ar ’ df‘}‘

@ The number of fish is decreasing.

¥
-

>0

b The populadon rate is increasing.

< P

2500+
\*

&= [

The level of educaton is increasing, but the rate
of increase is slowing down.

The population is decreasing, and the rate of
change in populadon is decreasing.

T

€O ™ O W B 0 b e

O

10

11
i2

13
14
15

P
{
i
™
m
€
£

¥

& .05

(1, 0), minimum

(0, 1), minimum (flat)

(2, ~5% " = 6 >0 so minimum
(0.5,0.25); %" = -2 < 0 so maximum

0, -5% " (x) <0 on LHS, f"(x) > 0 on RHS
Yes — point of inflectdon at (0, 3)

(=2, -78) minimum, (-3, =77} maximum
(0, 1) maximum, (-1, -4 minimum,
(2,-31) minimum

(0, 1) maximum, (0.5, 0) minimum,

(-0.5, 0) minimum

a (4, 176) maximum, (5, 175) minimum
b (451755

(3.67,0.38), maximum

{0, —1) minimum, (-2, 15) maximum,
(=4, 1) minimum

a s=4 b {é, 0], minimum
m=—4 -
a=3,b=-9

¥

67 f@y=a"-3x-4
4]
24

a7 T T T ot

s I 1 2 3 AF
N
—6-

I i

§

oo
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3 (1, 0) point of inflection 7 (-1, 43) maximum, (4, —82) minimum

y (-1,43) 5 71
2 \ 3_ 0.
y=2x -9 - 24x+30
1
o 20+
3
4
1A
s T Y S A (4, -82)
-2 -1 1 27
? 8 a (0,-7) minimum, (-4, 25} maximum
5 0.0 b (2,9
< v
Y& 4
. i e 30+ o
< y=a % 25} - y=2 +6" =7
- 23
~ 20-
il 3 ¥ h T 1 T bl
-3 -2 - 1 2 3% ]
L1 15
""'2”" (“"“2. 9} 1(3_
é f 5
6 T T ¥ T T T T T T
¥4 -4 -5 4 3 2 2 1 2 3 4+«
T fo= / =
. o _10-10,-7)
- - ¥
17 - ﬁ é i X . . . .
-1 @ (0, 3) maximum, (2, —13) point of inflection,
[ 2] {4, -29) mimimum
é ¥ F
1+
0, 3]
. /o
7 T T T
B 7/{
/ _10-
~20
; i
¥ ~304
y
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. e , 1,1 .
10 (-3,-25) minimum, (-1, -9) point of inflection, 13 (0, 16) maximum, 7 log] point of inflection,
(1, 7) maximum (2, 0) minimum
Yi
109 4,7
i\ 51 (©0,16) y=Qx+1)x-2)*
) - .
- Y3 7 iF
(_is "9) 10
~15 . DT T
204 y=24+% -3~
—251 '
_3,-25
( ) 304 ) ,
¥ i4 %m— — 2 0 for any x
11 (-2,-33) minimum, (0, -1) maximum, v drw)
(1, —6) minimum ¥

‘}i
fey =3t ad - 1252 10

w2 {34

—3 0
(-2,-33) |

12 (-2, 0) maximum, (0, —16) point of inflection,
(2, -32) minimum

¥a
0Ty = e+ 2y =
4° f 2
R = 07
¥
(0, ~16)
-3
¥ (2,-32)

R
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== -2 (e43)
6. @, 6.5)
3 (3, 3.46)
g\
6 4|2 / 4 6 8 *
24
i (35_346)
~6 @, -6.5)
4

2 Maximum value is 9, minimum value is -7.

i Yk

1) 4 (03

;
9

2.5)

5 Maxdmum value is -2.

6 Maxmum value is 5, minimum value is ~16 3

7 Global maximum 29, local maximum -3,

3.

global minimum -35, local minimum -35, -8

8 Minimum -25, maximum 29

/

2

E ¥

I I

i 20

H

§ 10

i (0,2
<t T

- i
! 10

~20
-3}-25) -30

3, 29)7
T

y=r 42!

1
1
1
|
|
|
|
|
f‘ ¥
|
|
|

% Maxmum 3, minimum 1

| ¥

e T : £ ) :
-4 Sl L2 —!l li 2 :lf -!’r ¥ B B S R S I B N g
3 N ) -4 -3 -2 -1 1 2 3 3%
{4 ~7) Flay=9 s :
! ~10 : ¥ :
‘ 10 Maximum o, minimum —co
' : ¥4 o
3 Maximum value 1s 25. 3 o
4 Maximum value is 86, minimum value is -39. 7a- 15
: Yk T2 1 CN
(~3.86) 100 | -
- ey T T T > T =’:
| e 1 23 4°
5 Fl =207+ 347 - 36w+ 5 T P
z | 2
X& 5 . S R}
324 |Nd 2 3% ‘
\J(s,—m
-0y 0
] ("! T 9}
AN
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| ——
Y

estigation

) .30 .
The disc has radius 20 cm. (This result uses

Stewart’s theorem — research this.)

Frarcize .08

See worked solutions for full proofs.

L

10

50
x
P=2x+2y A=xy
Egmy a 390,
2
x -
S=x+y S =2m* + 2k
a x+y=30

2 2
o o[l

o x‘?‘+y232802:78400 b A=xay

10 2y
V= 2(10 - 22)(7 - 22)
Profit per person = Cost — Expenses

= (900 — 100x) — (200 + 400x)

700 km

12 680 v 801‘ 801‘

- o |

680 km
# = (700 — 758 + (680 — 807)°

. J -7
Distance AB: d = Ja~ +(.5°

Diswance BC: d=7 ~ x
7—x
4

Exercise 6.09

See worked solutions for full proofs.

T 2516m 2 7.5km
3 a y=30-u«
b Maximum area is 225 m?
a4 a 4000 _
X
P=2x+2y
b 63.2mby632m ¢ $12322.88
3 4mby4m 14 and 14
7 -2.5and 2.5
8 ¥»=125m,y=1.25m
9 a V=x(30-22)80 - 2x)
2 3
[ x:6-35-cm ¢ 74074 cm
i0 a ai-xh
?.a:.
S=2nrr+ )
b Radiusis3 m.
17200
11T a S=2n'+ ! b 2324m?
-
12 «
1Zcm
X
Y
xz +y2 = 12?
A :aq}':xv'}i%—x‘z
b 72 cm?
¥
A= (x - 10)(y -~ 10)
b 100 cm’

14 L.12m’

15 a 75mby7.5m

16 160.17 cm?

7 1.686m,1.32m

18 a 4 =(200 -804 + (120 - 60
b Minimum distance 24 km

19 @ d=(~2x+5) ~ (dw—2aH)

=240 —bx+ S

b 03

b 24m

‘fﬁﬂ"“%~
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20 a s= 4
t
Sot= i
5
1500
5
Cost of tip taking ¢ hours:
C = (* + 9000):
:(¥-+9000)5§99
5
= 1500[5+ 9000 ]
¥
b 95 kmh™ ¢ 52846

; :
lest yourset

A 2 C 3 D 4 C

(~3,~11) maximum, (-1, -15) minimum

g’ &
H

o,
A

1
R
&

50 m
r>—]

)

10 a

e
S=2m + 2w
b 39cm
11 @ (0,0)and (-1, 1)

3 80 W) O L o

=h

g

inflection

-1, 1;
Ty Ig {0,

3

d Maximum value 513, minimum value 0

(0, 0) minimum, (-1, 1) horizontal point of

12

a / ' h

125 - 22
2x
V=xih

=h

b 6.45 cm by 6.45 cm by 6.45 cm
13 150 products

14 a y=v25-+2

1

A :Ea.y
b 6.25m’
13 (0, yand (3,-74)
16 179
17 Y&
- . -
¥
18 .}iﬂ
1204
1004
B0 y= u;h
60
gL 3 40+
)
\ 2(}'
TR S aON 1 7 3+
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i@ yi d Yh
) y=12 cosdr g Jr’zm(x‘z—i}(x+1)
1-\ /\ / 6-
H ] T e 4_
X
1 " opn m oSw o Infmow 7
8 4/8 7 8 4 g
24 - -
-1 N2 3 4 %
r 21 .
20 o Ya —4- \s\
\\
64 —6-1 N
5- 8- \
A
4 ¥ :
j.f=x2+x F
3 Chalien: & EX2
2 1 7
1- y = afw —
5 3
A T
wl 3 X
b
H
2 X<—m a4
3 16m?
& 27,2025
3 £(0.6) = f'(0.6)= 0 and concavity changes
o 6 Proof. See Worked Soludons. »=s5=12.5
7 y=2+2x+3
1 .
8 a (O,—} , maximum
2
¥ b Domain: (~co, @), range:({), i:k
2
14 _)'ﬂ , e O+, O+ . -
34 v
i
2 ; I+ ¥ = !
: T2
- : : . : > /\
~5 =2 1 2 3o Rl n T E I I
- j T T 12 3w
. H y= Y+ I
-2+ : S |
EERRS 1
v ‘L ¥
)’FM%’%%
?’?22 PMATHS IN FOCUS 12. Mathematics Extension 1 ISBN 9780170412367



9 a y=0a(0,0) b 1unié
b ¥ >0onLHS and RHS 7 a 4.41 units’ b 491 units?
¢ ¥ <0onlHS y">00nRHS ¢ 4.5 units’ d 4.5 unis?
'ﬂe Yi 8 25n III}itSZ
; P
| 11 M e
| > @ Fone
~~~~~~~~ *+7"’"’* b i 2.5 units’ i 8.0 units?
i
= o1 /0,0 . r 10 a 224 umis? b 33units® ¢ 1 unid
K3
H =
| 241 11 @ i 6unis’ il 14 units’
|
! ¥ . . . )
i b i V2 unic? BE n(ﬁ+2)uilltsz
11 Minmmum -1, maximum - — 4 4
12 87 kmh™ > 12 a 60.625 units’ b 73.125 units’
Evarcise 7 07
T o 7 10 g T a 2.3 b 10
S _z ¢ 2.4 d 0.225
1 @ 4.125 units b 6.625 units ’ 9 o 18 b 27
% a 1.17unts® b 1.67uniss ¢ 1.27 units’ 2 a 039 b 041
- . .
d 152 unis 2 ,  4a 108 b 0.75 ¢ 0.65
.3 . s
3 a 65 unjﬁ b 5unirts ¢ 132 unis d 0.04 e 0.0
T{l+2
d —( ):i(zi-ﬁ)unizsz e 6.5 units’ 3 a 751 b 165 ¢ 650.2 ,
82 16 6 a 289m’ b 39.25m? ¢ 745 kmr
A o 28 units’ b 156unis® ¢ 140 unics’ d 49225 m?
e 3«5« units? 5.5 units’ ¢ T unis? -
7 4 7 e S
e %{e+e“) e 23 unice’ 1 a8 b 10 ¢ 217
“ d -1 e 10 f s4
& a m | .
6 g 3? h 16 i S0
4] 2
2 a — b 21t c 0
3 4
- 2 1 14
4 d 4= e 1= f o4
3 3 q 3
g 0 h 2% i 0
3
2
i 6= k 100 1 54
3 2
m 15— n 22> a 00128
6 3
¥
/- bm"%
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