<C3> DIFFERENTIATION Answers - Worksheet E

1 a f(x)=x[x’+3x°(2) + 3x(2)* + 2°] b f'(x)=1x(x+2) +xx3(x+2)
=x"+6x° + 12x* + 8x = (x +2)°[(x +2) + 3x]
f/(x)=4x"+18x* +24x + 8 =2(2x + 1)(x +2)?
2  a =lxe+xxe b =1x@x+1)Y+xx5x+1)°
=e'(1 +x) =+ D)[(x+ 1)+ 5x]
=(6x+ Dx+1)*
¢ =1xInx+xx L d =2xx(x— 1P+ x3x— 1)
X
=Inx+1 =x(x— 1)’[2(x = 1) + 3x]
=x(5x = 2)(x - 1)
e =3¢ xmn2x+x*x L f =2xxe™+x*x(—e™)
X
=x’3In2x+1) =xe™(2 - x)

g =8 x(5+x)+2x*x3(5+x) h =2xx(x—-3)"+x" x4(x-3)
=2x°(5 + x)7[4(5 + x) + 3x] =2x(x — 3)°[(x — 3) + 2x]
=2x°(20 + 7x)(5 + x)* = 6x(x — 1)(x - 3)°

3 a =1x2x-1) +xx3Qx-1)"x2 b =12¢xe™ P +3x*xe™ P x2
=(2x - 1)[(2x - 1) + 6x] =6x’e™ (2 +x)

=@8x-1)2x-1)

¢ =1xx—1+xxi(x-1)" d =2xxln(x+6)+x2xﬁ
X
1 2
=2 (x=D7[2(x - 1) +x] =2xIn(x +6)+ =~
x+6
_ 3x-2
247x -1
e =1x(1-5x)"+xx4(1 - 5x)° x (=5) f =1x(x-3’+@x+2)x3(x-3)
= (1= 5x)’[(1 - 5x) — 20x] =(x-3)[(x-3)+3(x+2)]
=(1-25x)(1 - 5x)° = (4x +3)(x - 3)°
g =4x xe¥+ x' x3e” h :1><1n(x2—1)+(x+1)><2;1><2x
2o
= Lyseh + = 2 _ +M
sx e (4 +9x) In(x"—-1) =D

=In (- 1)+ 2=
x-1

i =2rx Sxrl +x L GBx+) 7 x3

= Lx(Bx+1) 7 [4G3x + 1) + 3x]
_ x(15x+4)

RN
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£/(x) =4 x & + 4x x 3e™
= 4¢™(1 + 3x)
f/(0)=4x1x1=4

£/(x)= 5 x In 3x + (5x — 4) x +
X

~5In3x+5-4

X

f(L)y=0+5-12=—

b e+ xx2e¥
dx

SP:  ¢™(1+2x)=0

e x (v = 3) + 2 x 4(2x - 3)* x 2

& \

= 2x(2x — 3)°[(2x — 3) + 4x]
SP:  6x(2x— )(2x—3)*=0
x=0,1,3
~ (0,0),(3,4,(5,0)
Y orxe™ 447 x (—4e™)
dx

SP: 2xe™™(1-2x)=0

x=1

|

>-<‘.
—_
<

Il
—_

& = Ix(x=2) +xx4(x—2)

dx
=(x—2)[(x - 2) + 4x]
=(5x-2)(x - 2)°

grad = -3
y—1==-3(x-1)
[y=4-3x]

x=1 y=0

Y gxin2n+@x—1)x L

dx X
—4ln2x+4-1

X

grad =2

“y=0=2(x-7
[y=2x-1]

£/(x) =2 x (x> +2)° + 2x x 3(x* + 2)* x 2x
=207 + 2)[(x* + 2) + 6x7]
=2(7x* + 2)(x* + 2)*
f'(-1)=2x9x9=162

£/00) = 1x72 x(1 = 20 + x753(1 = 20)%(~2)
X7 (1= 2x)[(1 = 2x) — 12x]

Ly (1 = 14x)(1 - 2x)
f(3)= 3 X2x(=3)xy=—3

% = 1x(x—4) +xx3(x—4)
= (x — 4)’[(x — 4) + 3x]
SP: 4(x—1)(x-4)"=0
x=1,4
. (1,-27), (4, 0)

jﬁ = 1xJx+12 +xx L (x+12)7

=L (x+12) 7 [2(x + 12) +x]
3(x+8) _
2Mx+12

x=-8
. (-8,-16)

SP:

% =-3x(3-x)’+(1-3x)x33 -x)’x(-1)
=33 -x)[(3 —x)+ (1 —3x)]
SP:  —12(1-x)3-x’=0
x=1,3
. (1,-16), (3, 0)

=1 .y=3e

=6xxe +3x° xe

&\@ﬁ

=3xe"(2 + x)
grad = 9¢
wy—3e=9%((x-1)

[y=3e(3x—-2)]

x==-2 :.y=8
% 2 X x+6 XX L (x+6)7
_ -1 _ x(5x+24)
=1x(x+6) [4(x+6)+x]—7x2 XT%
grad =-7
—8=-7(x+2)
[y=-Tx—-6]
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7 a x=1 ..y=1 b x=2 -.y=0

dy _ SO - N2 dy _ _5)y+ 1
. 2xX(2-x)y +x x32-x)x(-1) . 1 xIn(Bx-5) x><73 — X3

= x(2 = x)’[2(2 = x) - 3x] —In(3x—5)+ 33"5

—

=x(4 - 5x)(2 - x)* grad =6
grad = —1 - grad of normal = —
. grad of normal = 1 Ly=0=—-1(x-2)
Ly—1=1x-1) x+6y—-2=0

x—y=0

¢c x=0 .y=-1 d x=8 ..y=16

%=2x><e3"+(x2—1)><3e3" %=1xx/x—4 +x><%(x—4)_%

=™ 2x +3(x* = 1] =L (x—4) 7 [2(x—4) + x]

=e¥(3x*+ 2x - 3) — 3x-8

2\Vx -4

grad = -3 grad =4
- grad of normal = -, grad of normal = —%
Lytl=1(x-0) Ly—16=—L(x-8)

x—=3y-3=0 x+4y-72=0

8 a 1 ~.y=e

x=
2 2
% =1xe* +xxe’ X2

= e (1+2:4)
grad = 3e
~y—e=3e(x-1)
[y=eBx-2)]
b x=0 = y=-2e¢
y=0 = x=2

. =1 2 =2
. area 2><Ze><3 se
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