Answers - Worksheet F

@) DIFFERENTIATION

1 a f/(x)=24+6x-3x

b 24+6x-3x*20
¥ =2x-8<0
(x+2)(x-4)<0
-2<x<4

d 2 -1
3 =a(x+%x)

= _ 1,72
2x > X

2 a Yopliisx-12
dx

SP: 12X +18x—12=0
2> +3x-2=0
Qx—-1)(x+2)=0

x=-2, 3

5 (=2,26) and (4, —3')
2
b i—{ =24y + 18
2
(-2,26): £ =_30 .. maximum
dx

2
(&, -3 d—); =30 .. minimum

(0,2)

2,0 om0 x

b fx)=@x+2)x*—2x+1)
=X =20 +x+2x*—4x+2
=x’—3x+2
f'(x)=3x"-3
x=0 . y=2, grad=-3
Loy—2=-3x-0)
y=2-3x

()
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XY¥+x—2=0 6 a d—y=2x+%x%
dx
2
(x+2)(x—1)=0 b jx—{=2—%x‘f
2
x=-2,1 a<b .a=-2,b=1 R RIPANEL AN
dx dx
%=2x+1 =2x(2—%x%)-i-2x+%x7 - 6x
gradat 4 =-3 =4x—%x7% +2x+%x% —6x
. grad of normal = § =0
“y=0=3(x+2)
3y=x+2
x—-3y+2=0
grad at B=3
tangentat B: y—0=3(x—-1)
y=3x-3
atC, x-3(3x-3)+2=0
=1
L O D)
Y — gy 8§ a Y-u7
dx dx
grad at M= —+ atA, y=-5, grad=1
. grad of normal = 4 Lyt5=1(x-2)
Ly=3=4x-4) [y=4x-13] [y=x-7]
dx—13=2+12 b grad of normal at B=1
X
4’ — 15x—4=0 . grad of curve at B=—1
Ax+1Dx-4)=0 SoAx—-T7=-1
x=4(at M) or — x=3,y=23)-73)+1=-5
S N(—%,-14) o B(3,-5)
£/(x) = 2x — 16372 10 a %=3x2—2x+2
SP: 2x—16x%=0 at (1, -2), grad =3
x'=8 Loy+2=3x-1)
x=2 3x-y-5=0
s (2,12) b SP when 3x* —2x+2=0
£7(x)=2+32x7 b’ —4ac=4—-24=-20
f72)=6 b* —4ac <0 .. no real roots
f”(x)>0 .. minimum .. no stationary points
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dy _ 3.3
11 a ==1-3x" 12 a y
dx «—>
gradat P= 1 V
Ly=1=4x-4)
y = +x which passes through (0, 0) z
b grad of normal = -4
cy—l=—4(x—4) [y=17-4] %
atQ, x=0 = y=17
warea= 4 X 17x4=34 2x+z=25
4 2x+2y=40
.. length and width (25 — 2x) and (20 — x)
b volume = x(25 — 2x)(20 — x)
17 =x(500 — 65x + 2x%)
=2x" — 65x° + 500x
\ > ¢ Y =62 130x+ 500
<> dx
4 SP:  6x” — 130x + 500 =0
2(3x - 50)(x-5)=0
x=53
2x <25 ~ox<12.5
x=35
d max volume = 1125 cm’
V1
W = x — 130
2
when x = 5, jx—lz/ =-70
2
jx—l; <0 .. maximum
13 a Y=9+6x-37
dx
SP: 9+6x-3x"=0
=3(x+Dx-3)=0
x=-1,3
- (-1,-3) and (3, 29)
2
b L2 =6-6x
2
(=1, -3): jx—f — 12 .. minimum
dzy .
(3,29): — =-12 .. maximum
dx
¢ 3<k<29
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