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Differentiation 12E
1 a Lety=x*+x1
W st (-1)x?
dx
=4x3—x?

b Lety=2x>+3x7?
Y _ 5x2X° 7+ (=2)x 3x
dx
=10x*—6x°

3 1

c Let y=6x2+2x 2+4

3_ 1
Y _3, 6x2 1+(—1Jx2x 2 40
dx 2 2

1 3

=9x2-x 2

2 a fx)=x3-3x+2
f'(x) =3x*—3
At (-1, 4),x=-1
f'(-1)=3(-1*-3=0
The gradient at (—1, 4) is 0.

b f(x) =3x%>+2x*
f'(x) = 6x + 2(—1)x 2= 6x — 2x 2
At(2,13), x =2
2 1

f'(2)=6(2)—2(2) 2= 12—2 =11§
The gradient at (2, 13) is 111.

3 a f(x)=x*—5x
f'fx)=2x—-5
When gradient is zero, f'(x) = 0.
2x-5=0
X=25
When x = 2.5,y =1(2.5)
= (2.5)? - 5(2.5)
=-6.25
Therefore, the gradient is zero at
(2.5, -6.25).

b f(x) =x3—9x2+ 24x — 20
f'(x) =3x*—18x + 24
When gradient is zero, f'(x) = 0.
3x2—18x+24=0
3(x*—6x+8)=0
3x—4)(x—2)=0
X=4o0rx=2

3 b Whenx=4,y=1(4)

=43-9x42+24 x4-20
=—4

Whenx =2,y =1(2)
=23-9x22+24x2-20
=0

Therefore, the gradient is zero at (4, —4)

and (2, 0).

3
f(x) = x2 —6x+1.

3 1
f'(x) = =x?>-6
x) 5
When gradient is zero, f'(x) = 0.
1
Ex2 -6=0
1
X2 =4
X=16
When x = 16, y = f(16)
3
=162 -6x16+1
=-31

Therefore, the gradient is zero at
(16, -31).

f(x) = x 1+ 4x
f'(x)=—x2+4
For zero gradient, f'(x) = 0.
X 2+4=0
1
7:
x=tr
2
1
When x = ,y:f(—j
2
1t (1
! @ (zj
=2+2
When x=—-—,y = (—EJ
2
)" 1
-(3) )
=-2-2

Therefore, the gradient is zero at (4,4)
and (—1,-4)
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42 '—ety:z‘/f f Lety:%/hzi
1 X
= 2x2 1o
d 1) 1 = x3+=x"
2o 2
dX 2 ﬂ_lx_g 1X_2
_ 2 x 3 2
-1 2yi3
X g Lety= X+
X
3 2x 3
b Lety= ~ T X
- -1
:3X—2 dy =2+ 3X
—0N_ -2
d_y:3( 2)X_3 &—0 3X
dx 3
=—6x° =-=
__6 X’
X 3x° -6
h Lety= X~
c Let -1 X
kS _%¢ 6
_1 5 X X
- 3% =3x—6x1
d_yzl(_ )x* d—y:3+6x*2
dx 3 dx
— 6
=34+—
_ 1 %
Cox
2x° +3x
1, I Lety= X
d Lety—gx (x-2)
: , _2x% 3x
— 4 43 -1 T
- 3X 3X X2 X2
5 1
g_y:%)@ §><3X2 = 2x2 +3x2
X 3 !
_ 4X3 22 dy=5X2 +§X 2
=2X - X
3
) j Lety=x(x*—x+2)
e Lety= —+x =3 — X2 + 2X
X
1 Y _axe_ox12
= 2x° +x2 dx
q 1 1 k Lety = 3x%(x?+ 2x)
—y:—6X74+—X 2 = 3x* + 6x°
dx 2 dy , )
6 N 1 d—:12x +18x
-_°2 ., - X
Xt 2Ux
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4 |

X

= 12x? —8x+3—g
X

=12x2 - 8x+3—-2x1
d_y: 24X — 8+ 2X7*

Lety = (3x— 2)(4x+1]

dx
= 24x—8+£2
X
f(x) = x(x + 1)
=X+ X
F'f(x)=2x+1
Gradient at (0,0)=f'(0) =1
2X—6
f(x) = —;
X
_2X 6
- N - X2
= 2x ' —6x7°
f'(x) = —2x2> +12x7°
2 12
s
Gradient at (3, 0) = f'(3) = _3%+z_§
_.2,12
9 27
=2
9
1
fx) = —=
(x) T
1
= X_E
_3
f'(x) = —=x 2
_3
Gradient at (4,2) :f(lj = _l(ij ?
4 2\ 4
= _lx 23
2
=4

5

SolutionBank

d f(x) = 3x—i2
X

=3x — 4x 72
f'(x) =3 +8x3
Gradient at (2,5) =f'(2) =3+ 8(2)®
=3+ § =4
8
12
f(x) = —=+x
px

1
=122,y f(2)=3
p

1
fri) = —sx 2yt
2 p

_3
—Ex 241

p

f'(2) = —3(2)‘g+1
P

6
2pv2

+1

g‘o

a f(x)=(2-x)°

9 9 8 9 7 2
=2 +(1)2 (—x)+(2J2 (=x)"+ ...

=512 — 2304x + 4608x?

b f(x) ~512 — 2304x + 4608x?
f'(x) ~ —2304 + 2 x 4608x? 1
= 9216x — 2304
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