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Differentiation 12D

_9y2 _
1 a Z_ZX 6Xx+3 5 d y=—x2+gx
Y _ _
&—Z(ZX)—6(1)+O—4X—6 d_y:X+§
dx 2
1, At the point (1, 2),x=1
y==Xx"+12x dy 3
d 21 Substituting x = 1 into d_:X+E gives:
X
Y _ 2 (2% +12(0) = x+12 -
dx 2 Gradient =1+>=2=
2 2
y=4x"-6

d—y:4(2x)—0:8x
dx

y=8x"+7x+12
cdl—y:8(2x)+7(1)+0:16x+7
X

y =5+4x—5x°

dy

4 =0+4(0) ~5(2x) = 4-10x
X

y =3x°

d—y:6x
dx
At the point (2, 12),x =2

Substituting x = 2 into g—y =6X gives:
X

Gradient=6x2=12

y = X* +4x

d—y:2x+4
dx

At the point (1,5),x=1
dy

Substituting x = 1 into FYl 2X+4 gives:
X

Gradient=2x1+4=6

y=2x"-x-1

d—y:4x—1
dx

At the point (2, 5),x=2

Substituting x = 2 into j—y =4x -1 gives:
X

Gradient=4x2-1=7

y=3-x°

dy =-2X
dx
At the point (1, 2),x=1

Substituting x = 1 into (;_y =-2X gives:
X

Gradient=—-2x1=-2

y=4-2x°

dy =—4X

dx

At the point (-1, 2), x=-1

Substituting x = —1 into (;_y =—4x gives:
X

Gradient=—-4x-1=4
y=3+2x—x?

Whenx=1,y=3+2-1
=>y=4whenx=1

d—y:2—2x
dx
When x=1,d—y:2—2
dx
:>d—y=0 whenx =1
dx

Therefore, the y-coordinate is 4 and the
gradient is 0 when the x-coordinate is 1
on the given curve.

y=x"+5x—-4

ﬂ=2x+5
dx

2Xx+5=3
2Xx=-2
x=-1
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4 Substituting x = -1 into y = x? + 5x — 4: 7 a  The sketch of the graph is:
y=(-1)2+5(-1)-4=1-5-4=-8
So (-1, —8) is the point where the YA
gradient is 3.
5  Thecurvey = x?—5x + 10 meets the line
y = 4 when:
x> —5x+10=14 N 0
x? —5x+6=0
x—3)(x—2)=0
Xx=30rx=2 -8
Gradient of curve = g—i =2x-5 =

b f'(X)=2x—2+0=2x—-2
Whenx:3,%=2x3—5=l ®)
X
Vi

When x = 2, g—y:2x2—5:—1

X
So the gradient is —1 at (2, 4) and
1at (3, 4).
6  Thecurvey = 2x2 meets the liney = x + 3 /l +r
when
2x2=x+3
2x2—x—3=0 o)
(2x—-3)(x+1)=0
x=150r-1 ; ¢ At the turning point the gradient of
Gradient of curve = d_y = 4 y = f(x) is zero, i.e. f'(x) = 0.
X
When x=-1, dy =4x-1=—4
dx
When x = 1.5, g_y =4x15=6
X
So the gradient is —4 at (—1, 2) and 6 at
(1.5, 4.5).

7 ay=fx)=x>—2x—8
As a = 1 is positive, the graph has a \/
shape and a minimum point.

When x =0, y = —8, so the graph crosses
the y-axis at (0, —8).
Wheny =0,

x—2x—8=0
x+2)(x—4)=0
X =-2 or X = 4, so the graph crosses the
x-axis at (—2, 0) and (4, 0).

Completing the square:

X2—2x—8=(x—1%*-1-8
=(x—1)%-9

So the minimum point has coordinates

(1,-9).
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