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< > DIFFERENTIATION Answers
1 a ¥=3¢ b ¥ =4-2« c ¥ -yx-8 d ¥ =_3?
dx dx dx dx
grad = 27 grad=-2 grad =4 grad = -1
2 a gi—6x+1 b ¥ =4¢+60
a(1,-1) gad=7 at(-2,0) grad=-8
c y=22-3x, ¥ =4x-3 d ¥ =ox+2x?
dx dx
at(2,2) gad=5 at(2,3) grad= 2
e ¥=2x+6 f ¥ ogo o3
dx dx
at(-3,-1) grad=0 a(3,6) grad=-12
3 af(=x+2x+1 b f/(x=1ix* c f’/)=1+83 d f/(x)=-9x*
f/(x) = 2x+2 fr4)=1 fr4)=2 f7(4) =-18
f/(4) = 10
4  a x(x-1)(x-3)=0, x=0,1,3 a %: x—5
=~ (0,0), (1,0) and (3, 0) b 4x-5=7
b ¥ =3¢-8x+3 x=3
dx
a(0,0) gad=3
a(1,0) grad=-2
a(3,0) grad=6
6 Y-32-8 a ¥=3¢+2x-4
dx dx
. 3 -8=4 gradatP——S
X =4 b gradat Q=
X=%2 s+ 2x - 4_—3
. (-2, 8) and (2, -8) AC+2x-1=0
(3x-1)(x+1)=0
x=-1(atP)or 1
2 -4
8 a ;ﬂ 2x, grad = 4 b (;—'Z=2x+3, grad =1
Ty—4=4x-2) [y=4x-4] Ly—2=x+1 [y=x+3]
c ;—‘i=4x—6, grad = — d =3x*-8x, grad=3
ny—4=-2(x-1) [y=-2x+6] L y+7=3(x-3) [y=3x-16]
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L -2X, grad=6
dx

S y+6=6(x+3)
y+6=6x+18
6x—-y+12=0

& =4x+5, grad=7
dx

Ly=2=7(x-3)
2y—4=14x-7
14x—2y—3=0

Y = ox, grad =2

dx

~. grad of normal = —3
Ly+3=-3(x-1)

2y+6=-x+1
X+2y+5=0

Y 328 grad=4
dx

~. grad of normal = —1
Ly+t4=-1(x-2)

dy+16=—x+2
X+4y+14=0

x
1]
N

Ly=4
=6x-5, gad=7

L y—4=7x-2)
y=7x-10
X=-3 . y=6

% =3x*+ 10x, grad=-3

gle

- grad of normal = 1
L y—6=1(x+3)
y=3ix+7

Y —ox 3 grad=1
dx

- grad of normal = -1

L y—2=—(x-2) [y=4-X
X —3x+4=4-x

X —2x=0

x(x-2)=0

x=2(@A) or 0

- B(0,4)

page 2

dy__ ~2 - _1
b&—ZX,grad 5

Ly-1=-3(x-2)
2y—-2=—x+2
X+2y—4=0

X

Nl

o
gle

=1-

N |w

, grad =

ENS

Ly+2=2(x-4)
y+8=x-4
X—4y—-12=0

b ¥ =6x+7, grad=-5
dx

. grad of normal = §

~. grad of normal = -3
wy-1=-3(x-3)

5y—-5=-3x+9
3X+5y-14=0

12 a ;_"i =3¢ + 6x— 16, grad =8

S y+10=8(x-2)

b 3+6x—16=8
X' +2x-8=0
xX+Hx-2)=0

x=2(aP) or -
- Q (-4, 50)

[y=8x-26]

IS

14 a f/(x)=3%+8x

b x=-3 -.y=-9
grad=3
S y+9=3(x+3)
y = 3x which passes through (O, 0)
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15

17

19

ay=0= 6+x-x=0 16

(2+X)(3-Xx)=0

Xx=-2,3
+vex-axis .. P(3,0)
x=0= y=6 ..Q(0,6)
b ¥ =1-2
dx
gradat P=-5
y=-5(X-23)
c gadaaQ=1
tangentat Q: y=x+6
- 15-5x=x+6

- 3

[y=15-5x

2
3.%)

grad of normal =2 18

. - _1
.. grad of curve= -

b % =3x 8% =0.75cm per second

a gradof | =-3
for curve, ¥ -ox_5
dx

LaA 2x—-5=-3
x=1
~ AL -D
b y+1=-3(x-1)

y=-3x+2

a B =3+10t

dt
t=06 = % = 9 metres per second

b 54=3t+5¢

5t°+3t—54=0

(5t+18)(t—3) =0
t>0 . t=3

", % = 33 metres per second
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