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< > DIFFERENTIATION Answers
1 a ¥=x+6 b ¥ =gx+2 c ¥=3e 12 d ¥ =18x— 3
dx dx dx dx
2x+6=0 8x+2=0 3 -12=0 18x—3x=0
x=-3 x=-1 X =4 3x(6-x)=0
X=x2 x=0,6
e ¥=32 10x+3 f ¥ =1-o0x2 g y=x-3¢+3x-9 h ¥ =1y7% _>
dx dx dx
3¢—10x+3=0 —ox7= Y=3-6x+3  Ix*-2=0
(Bx-1)(x-3)=0 »=9 - 6x+3=0 Xt=4
=1,3 X=%3 3(x-1)*=0 x=4i
x=1
2  a f'(X)=4x+2 b f’(x) =6x—6x c F/(X)=9¢-1
. Ax+2>0 o BX—6X>0 L -120
x> -1 6x(1-x) >0 Xz 1
0<x<1 x< -3 and x> 1
d f/(x)=3¢+12x-15 e f(x)=x>— 12 + 36x f f/(x)=2-8x7
53+ 12x-1520 f/(X) = 3x° — 24x + 36 5 2-8x°20
3x+5)(x-1)=0 53¢ -24x+36=0 >4
x<-5and x>1 3(x-—2)(x-6)=0 X<-2 and x>2
Xx<2 and x>6
3 a f/(x)=3¢+4x b f’(x)=27-3¢ c f()=2¢-x—-4x+2
5 3¢ +4x<0 s 27-3¢<0 f/(X) =6x°—2x—4
X(3x+4) <0 X¥>9 s B —2x-4<0
-2 <x<0 Xx<-3 and x>3 2(3x+2)(x—1)<0
-2 <x<1

4 a (x+1)factor ... f(-1)=0
s -1+k+3=0
k=-2

b f/(X) =3¢ -4x

53¢ —4x>0

X(3x—-4)=0
x<0 and x> 3
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DIFFERENTIATION Answers page 2
Y —ox+2 b ¥ =10x-4 ¥ -32_3
dx dx dx
SP: 2x+2=0 SP: 10x—4=0 SP: 3x*-3=0
x=-1 =2 X¥=1
(-1,-1) (%, %) x=t1
(-1,6), (1,2
Y =12 + 6x e ¥-o_g Y -3 _18x-21
dx dx dx
SP 12¢ +6x=0 SP: 2-8x?%=0 SP: 3¢ —18x—-21=0
6x(2x+1)=0 X=4 3x+H(x-7)=0
xz—%,o X=+2 x=-1,7
Y - _x?_gx h ¥ =3¢ _6 A )
dx dx dx
SP: —x2-8x=0 SP: 3t —6=0 SP: 6x 7 —2=0
xX=-1 Xt =2 X =3
X= -3 x=4 X= %
Y — 4o b ¥ =32¢_3 Y — 32+ 18x
dx dx dx
SP: 4-2x=0 SP: 3¢ -3=0 SP: 3¢ +18x=0
X=2 X¥=1 3x(x+6)=0
d’y _ > — 4 _
— == X=%1 Xx=-6,0
dx
d’y
(2,9): max 2 =6Xx =6x+18
X
d’y _ dy_
(-1,2 F__& max (-6, 100): —18, max
X
2
1,-2): &Y =6, min (0, -8): d_32’=18, min
dx? dx

Y —32_12x—36
dx

SP: 3¢ -12x-36=0
3(x+2)(x-6)=0

X=-2,6

&Y —gx—12
dx?

(-2, 55): d & =-24, max

(6, 201) =24, min

e ¥ —a¢_16x
dx

SP: 43— 16x=0
4x(x*-4)=0
x=0,%£2

&Y _ 19216

dx?

2

(=2, -18): ﬂ = 32, min

©0,-2): & y——16, max

(2, 18) =32, min
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Y —g_ gx?
dx
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ﬂ=2x 3x

dx

SP: 2x-3¢=0
X(2-3x)=0
x=0, %

2

9Y —2_6x

dx

Y —_12+12x— 3¢
dx

SP: —12+12x-3%°=0
-3(x-2)*=0
X=2

= (2, -4): point of inflexion

h ¥ =_g+14x- 6%
dx
SP; —8+14x—-6x°=0

-2(3x-4)(x-1)=0

- 4
x-1,§

=14-12x

b ;—‘i =3¢ +6x+3

SP: 3¢ +6x+3=0
3(x+1)°=0

x=-1
2
9Y ~6x+6
dx?
(-1, -1): _y=o
X

| <1 -1 >-1

X
dy
dx

+ 0 +

- (-1, -1): paoint of inflexion

e ¥ —ox_16x2

dx
SP: 2x—16x2%=0
=8
X=2
i{ =2+32¢°
dx

.’y _ :
(2, 12): v 6, min
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= (0,-2): min

Y — ¢ + 12
dx
SP 43+ 12 =0

4C(x+3)=0
x=-3,0
iz=12x2+24x
dx
(-3, -298): —y=36,min
0.-1): o
x|—3<x<0 0 >0
& + 0 +
dx

= (0, -1): point of inflexion
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?’ = 3% + 6X

SP: 3¢ +6x=0
X(x+2)=0
x=-2,0

2
Y —6x+6
dx

(-2, 4): dy——6,max

. M: i
(0, 0): v 6, min

A 4

/ o (0,0

d _g_ oyt
dx
SP. 3—-2x2 =0
1
2 — 3
X2=3
— 4
X=3
ﬂ:)(%
dx®
(4 _A)-ﬂ:g
9 37" X2 8 !
Ya
0 X
(g!_%)

ﬂ:]_—x_2 C y=3X2—6X+3
dx dx
SP: 1-x72=0 SP: 3 -6x+3=0
X¥=1 3(x-1)2=0
x=x1 x=1
2
Y~ e 9 —ex-6
dx dx
d? d?
(-1, -2): d_xg=_z, max (1, 0): d_xgzo
2
(12)'% 2, min X |<1 1 >1
X
dy
Ya o + 0 +
V -~ (1, 0): point of inflexion
12 Ya

O

'_\
D
O
<V
y

/ (1,0 X
%:3xz+8x—3 f y=x'-8¢+12
SP. 3¢ +8x—3=0 K = 453 — 16x
(Bx—1)(x+3)=0 SP: 4x®-16x=0
x=-3, 3 Ix(x+2)(x—2)=0
2
Y —6x+8 x=-2,0,2
X
2 2
(=3, 13): 9Y =10, max 9Y —12_16
2 2
dx dx
2 2
(1, -5l4): d_V:1o, min (=2, -4): Mzsz, min
X
a1y V1t (0, 12): dy——16 max
.d o
(2, -4): d_xg_sz, min
o e 74
©, 12)
(3, -5%) / \
0 X
(-2, -4) 2,-4)
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