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_2_
1 i;t 3t 6 b %=80—4y
d_ = 2t - 3 dy dA
! Putting — =0 for maximum area:
dy
2 §A=2’T” 80 — 4y =0
—=2n y=20
dr Substituting in (1): x =40
So area =40 m x 20 m = 800 m?
12
3 =—=12t"
g t 7 a Total surface area = 2mrh + 2mr?
dr L, 12 2mrh + 2m”? = 600m
i rh =300 -/
When 7 = 3 Volume = nr?h = nr(rh) = nr(300 — %)

dl"_ 12_ 12 4 So V= 30071:7"_7[7"3

& 3 9 3 47
b For maximum volume, O =0
r

4 A=4nr?
“ e (;—V =300 — 3’
dr "
When 7= 6 300 — 3m? =0
a4 ’ =100
—=8nx6 r=10
dr Substituting 7 = 10 into V gives:
= 48n 7'=300m x 10 — 1 x 103 = 2000

Maximum volume = 200071 cm?
5 s=t"+8¢

ds =2t+8

dr

When =5,

Q =2x5+8=18

dt

6 a house

A A
Y garden Yy
Y Y

) -
< X -

Let the width of the garden be x m.
Then x + 2y =80
x=80—-2y (D)
Area 4 = xy
= (80— 2y)
=80y — 2y°
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o

Let angle MON = 0 radians

Then perimeter P =2r + rf (1)

and area A =%r29

Area = 100 cm?

l}"2492100
2

re = 200
r
Substituting into (1) gives:
P=2r+ 200
r

Since area of circle > area of sector

w2 > 100
100
r>, ) —
T

b For minimum perimeter, @ =0

r

dpP 200
—=2-
dr r
)20,
r
=100
r=10
Substituting into (2) gives:
200

P=20+ 2 =40
10

Minimum perimeter = 40 cm

9

Solution Bank

a

Let the rectangle have dimensions 27 by
xcm.

Perimeter of figure = (27 + 2x + mr) cm
Perimeter = 40 cm, so

2r +2x + r =40

40— zr-2r
X=—
2
Area = rectangle + semicircle
=2rx+—mr’
2
Substituting x = A0=zr=2r :

2
A :r(40—nr—2r)+%nr2

= 40r - 2r* —lrcr2
2

) d4
For maximum area, — =0

dr
%=40—4r—nr
dr
40—4r—7r=0
40
=
44+m
When 7 = 40 ,
44+m
2
4= 40x 40 5 40 —ln 40
447 447 2 (4+m

1600 1 40 Y
= —|2+—m
447 2 447

1600 _4+Tc>< 1600

4+mn 2 (4 +my
_ 1600 B 800

441 447
_ 800

447

. 800 )
So maximum area = cm
4+m
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10a Total length of wire = (18x + 14y) mm
Length = 1512 mm, so
18x + 14y =1512
_1512-18x
14
Total area 4 mm? is given by:
A=2yx6bx
1512-18x
14
1512—18xj

14

Substituting y =

A= 12x(

= 1296x — gxz

b For maximum area % =0:

%=1296—£x
dx 7
1296—¥x=0
‘o 7 %1296 _ 1
216
When x =42,
A=1296X42—¥ x 422
=27216
Maximum area = 27 216 mm?
2
(Check: d 124=—£<O .. maximum)
dx 7
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