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< > DIFFERENTIATION Answers
1 a f(X)=xC+3A2) +3x(2)% + 27 b f/(x) = 1x (x+2)*+xx3(x + 2)?
=x'+6x° + 12 + 8x = (x+2)7[(x+2) + 3%
f/(x) =4+ 18xX° + 24x + 8 =2(2x + 1)(x + 2)*
2  a =1xe+xxe b =1x(x+1)°+xx5(x+1)*
=&(1+x) = (x+ 1)[(x + 1) + 5X]

= (6x + 1)(x + 1)*

c =1><Inx+x><§ =2xx (x—1)3 +x* x 3(x — 1)°

=Ilnx+1 =x(x— 1) 2(x— 1) + 3¥]
= X(5x — 2)(x — 1)?

o

1
X

—

e =3¢xIn2x+ X x =2Xx €%+ X x (—€™)

=x(3In2x+ 1) =xeX(2-X)
g =8¢ % (5+x)°+2x* x 3(5 + x)* h =2xx(x—-3)*+x*x 4(x—3)*
=235 + x)94(5 + X) + 3X] = 2x(x — 3)[(x — 3) + 2¥]
= 2x3(20 + 7x)(5 + x)* = 6x(x — 1)(x — 3)°
3 a =1x(2x-1)>%+xx3(2x-1)?%x2 b =12¢x e 3+ 3 x e®*3x 2
=(2x- 1Y (2x - 1) + 6x] =6xe*"3(2 +x)

= (8x— 1)(2x — 1)*
1

C =1xx=1+xx1(x-17? d =2x><|n(x+6)+x2><m
1 2
=3 (x-D2[2(x- 1) +¥] :2x|n(x+6)+ﬁ
- 3Xx-2
2Ux-1
e =1x(1-5%*+xx4(1-5%°x%(-5) f =1x(x—3)°%+(x+2)x3(x-3)?
= (1 -5%)%[(1 - 5x) — 20X] = (x—3)(x—3) + 3(x + 2)]
= (1 - 25x)(1 - 5x)° = (4x + 3)(x — 3)?
g =§x%><e3x+x%><3e3x h =1><In(x2—1)+(x+1)><2il><2x
X —
— 13 a3 — 2 2x(x+1)
= 3Xe7(4+9x) In(x*-1) + DD
=In(¢-1) + =X
x-1

i =2xx A/3x+1+xXx 1 (Bx+1) 72 x 3

= Ix(3x+1D)2[4(3x+ 1) + 34
_ X(15x+4)

T 23x+1
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DIFFERENTIATION Answers page 2
f/(X) =4 x e® + 4x x 3e* f/()=2x (¢ +2)%+2xx 30¢ + 2)* x 2x

= 4e¥(1 + 3x) =20¢ + 2)°[(¢ + 2) + 6x]
f/(0)=4x1x1=4 = 2(7% + 2)(¢ + 2)°

£/ =5xIn3x+ (Bx-4)x ~
=5In3x+5- 4
X

f/(1)=0+5-12=-7

Y =1+ x x 26

dx

SP: eX(1+2x)=0
x=-1
(-3.-%¢"

% = 2xx (2x— 3)* + 3 x 4(2x — 3)° x 2

= 2x(2x — 3)¥[(2x — 3) + 4x]
SP. 6x(2x—1)(2x-3)°=0
x=0.4. 3
=~ (0,0),(%,4),(2,0
% =2xx € "+ X x (-4e™)
SP: 2xe®(1-2x)=0
x=

1 1A
5,2+ 2€9)

1..y=1
1x (x—2)*+xx 4(x— 2)°
(x—2)%[(x— 2) + 4X]

= (5x-2)(x—2)°
grad = -3
s y—1=-3(x-1)
[y=4-3x]
3 ~y=0
=4><In2x+(4x—1)><%

‘“<
1
11

(X

X

X =
dy
dx
_ 1
=4In2x+4- =
X
grad =2
s y-0=2(x-1)
[y=2x-1]

f'(-1)=2x9x9=162
f/(x) = %x‘% x(1- 2x)3 + X x3(1 - 2x)%<(—2)

1377 (1— 207 (1 - 2%) — 12¢]

Nl

1x72(1-14%)(1 - 2x)°

f(3)= 3 x2x(-3)x 4= -3

% = 1x (x—4)%+xx 3(x — 4)°
= (x—4)[(x-4) +3X]
SP. 4(x-1)(x—4)*=0
x=14
- (1,-27), (4,0)

% =1x /x+12 +xx 1 (x+12)2

= 1 (x+12) ?[2(x + 12) + X]

sp. (48
2N x+12

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

% =-3x(3-%°+ (1 -3 x3(3-%)°x (-1)
=-3(3-X7(3-x) + (1 - 3X)]
SP: —12(1-X)(3-x)?=0
x=1,3
- (1,-16), (3,0)

x=1 - y=3e
=6xx &+ 3¢ x &

= 3x€(2 +X)
grad = 9e
s y—3e=9(x-1)
[y=3e(3x-2)]

dy
dx

Xx=-2 .. y=8

% =2xX \/X+6 +X2x 1 (x+6)?

=1 -3 =
IX(x+6)2[4(x+6) + X 2/x56

grad = -7

L y—8=-7(x+2)

[y=-7x-6]
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y=1

Ey= 20 2 + @ x 32— X x (1)

=x(2-x)2(2-x) - 3%
= X(4 - 5%)(2 — X)?
grad =—
. grad of normal = 1
“y-1=1(x-1)
x—y=0
x=0 . y=-1

Y = oxx € + (3 — 1) x 3™
dx

= e¥[2x + 3(¢ - 1)]
= e¥(3+ 2x - 3)
grad = -3
. grad of normal = 1
wy+1=3(x-0)
x—3y-3=0

x=1 . .y=e

2 2
? 1xe" +xxe x 2x
X

=ex2(1+2X2)
grad = 3e
wy—e=3e(x—-1)
[y=e(Bx-2)]
Xx=0 = y=-2e
y=0 = x=4%
. area= 1 x2ex 2 =2e

X=2 y 0
Y - ><In(3x—5)+x><i><3
dx 3x-5

X—5
grad =6
. grad of normal = —1
wy-0=-1(x-2)
X+6y—-2=0

d x=8 ~.y=16

% =1x X=4 +xx 3 (x-4)

=3 (x4 [2x-4) +X
— 3x-8
2Ux—-4
grad =4
. grad of normal = —1
L y-16=-4(x-9)
X+4y-72=0
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