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Exercise 8E
1 a Lety=x"+x" 3 b Whenx=4,y=1f(4)
. =4 -9x4+24x4-20
Y =40 + (1) ° — 4
or —
=4y — x 2 Whenx=2,y= (32) )
=2"—9x2°+24x2-20
b Lety=2x"+3x" =0
dy Therefore, the gradient is zero at (4, —4)
o 5x2x77 4+ (=2)x3x7 and (2, 0).
=10x*—6x° s
¢ f(x)=x2—6x+1
3 1 1
¢ Let y=6x2+2x 2+4 §x5—6
dy 3 %—1 1 —%—1 f'(x) = 2
——=—x6x? +|——x2x * +0 When gradient is zero, f'(x) = 0.
dx 2 2 1
L3 3¢ 6-0
=9x% —x 2 2
1
2 a fx)=x"—3x+2 x? =4
£(x) = 332 — 3 X~ 16
At (—1,4),)6:—1 When x = 16,y—f(136)
f(=1)=3(-1=3=0 =162 —6x16+1
The gradient at (—1, 4) is 0. — 31
) . Therefore, the gradient is zero at
b f(X) = 3x +2x (16 _31)
£'(x) = 6x + 2(—1)x 2= 6x — 2x° ’
At(2,13),x=2 d fx)= x '+ 4y
F1(2)= 6(2) —2(2) 2= 12— 2 =112 fi(x)=—x2+4
4 2 When gradient is zero, f'(x) = 0.
The gradient at (2, 13) is 115 . X 24+4=0
1oy
3 a flx)=x"—5x >
f'(x)=2x-15 xzil
When gradient is zero, f'(x) = 0. 2
2x-5=0 1 1
= When x=—,y=1f| —
x=2.5 5 y (2j

When =25, = 2.5 ¢
— (2.5) - 5(2.5) ’ :(lj +4(lj

=-6.25 2 2
Therefore, the gradient is zero at =24+2=4
(2.5, -6.25). 1 1
When x:——,y:f(——j
b f(x)=x — 9+ 24x — 20 2 >
£/(x) = 3x* — 18x + 24 yz(_lj +4(_1j
When gradient is zero, f'(x) = 0. 2 2
3x*—18x+24=0 =—2_2=-4
3( = 6x +8)=0 Therefore, the gradient is zero at (1,4)
3x—4)(x—2)=0
x=4orx=2 and (‘%»‘4)
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4 a Lety= 2x

= 2x2
9_2 1 7%
dx 2
-1
X
b Lety= %
X
=3x?
dy -3
—=3(-2)x
Y_3(-2)
=—6x°
:—i
x3
¢ Lety= 3%
X
:lx73
3
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dc 3
=
:—i
x4
1 5
d Lety= gx (x—2)
a2
3 3
d_y:fx3 z><3x2
dx 3 3
=ix3’—2x2
3
(3 Lety=—3+ X
1
=2x" +x2
d 1
Y 6xt+=x2
dx
6 1

f Lety= Pr+L
2x

1
=x3+lx‘1
2
2
LA
o Lety= 2x+3
2x 3
:__+__
X X
=2+3x"
d—y=0 3x7
:—i
X
2
h Lety= > =0
X
_3x 6
x X
=3x—6x '
d—y=3+6x—2
dx
6
:3+?
3
i Lety= 2x" +3x
Jx
2x*  3x
ST to
x2  x?
5 1
= 2x2% +3x2
3 1
%:5x2+§x2

j Lety=x(x*—x+2)
=x —x*+2x

Q=3x2—2x+2
dx

k Lety =3x*(x* + 2x)
=3x" + 6x°

d—y:12x3+18x2
dx
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4 1 Lety= (3x—2)(4x+lJ
X

= 12x° —8x+3—%
X

=12 —8x+3—-2x"

Y 484257
dx
= 24x—8+%
X

5 a fx)=x(x+1)
_ 2
=x"tx

f'(x)=2x+1

Gradient at (0, 0) =f'(0) =1

2x—6
2

2x 6

T2 2
X X

=2x"' —6x7"
f'(x) = —2x7 +12x~
2R

2 3
X X

b f(x)=

Gradient at (3, 0) =1'(3) = — 3 +

O | N

-

I
=
ol —

1 23
f'(x)= ——x ?
(x) 5%

1

Gradient at (4,2) = f’[_j -

4

5 d fix)= ?))c—i2
X

12
3
12
9 27

)

=3x —4x 2
f'(x)=3+8x°
Gradient at (2, 5) =f'(2) =3 + 8(2)°

—34+ 84
8

12

+X
X

1

fx) =

plx

1202y

p

1
£1(x) = —%xgx R

3
=——x 2+1
p
6 -2
f'Q)=-——2) 2 +1
p

=—6+1

2p\2

+1=3

6

2p\/56
T 2
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