<C3> DIFFERENTIATION
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Answers - Worksheet E

a f(x) = xpC+ 3x%(2) + 3x(2)? + 29
=x"+6X° + 12 + 8x
f/(x) =4+ 18xX° + 24x + 8

a Z1xe+xxe
=€(1+x)

c =1><Inx+x><1
X

=lnx+1

1
X

e =3¢xIn2x+x>x
=x(3In2x+ 1)

=8¢ x (5+ %)%+ 2xX* x 3(5 + x)?
=235 + x)94(5 + X) + 3X]
= 2x3(20 + 7x)(5 + x)*

«

a =1x(2x-1)>%+xx3(2x—-1)?*x2
=(2x- 1) (2x-1) + 6X]
= (8x— 1)(2x — 1)*

C =1xx-1+xx3 (x—l)_%

=1 (x=1)7?[2(x— 1) +X]
— 3x-2
2Jx-1
=1 x (1-5%)*+ xx 4(1 - 5x)% x (-5)
= (1 - 5x)7[(1 - 5x) — 20x]
= (1 - 25x)(1 - 5x)°

(0]

«Q
I

1 4
43¢ x ¥+ x° x 3e™

% 3X
X e (4+9x)

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

b f/(X) =1x(x+2)°%+xx3(x+2)?
= (x+2)7[(x +2) +3x]
=2(2x + 1)(x + 2)*

b =1x(x+1)®+xx5(x+1)*
= (x+ 1)[(x + 1) + 5X]
= (6x + 1)(x + 1)*

d =2xx (x—1)°+x* x 3(x - 1)
=x(x— 1) 2(x— 1) + 3¥]
= X(5x — 2)(x — 1)?

f =2xxe*+xXx (-
=xe (2 - X)

=2xx (x— 3)* + % x 4(x - 3)°
= 2x(x — 3)[(x — 3) + 2¥]
= 6x(x — 1)(x — 3)°

=y

b =12¢x e 3 +3x*xe®*3x 2
=6xe*"3(2 +x)

= 2xxIn (x + 6) + X x —
X+6

o

X2
=2xIn(x+6) + —
X+6

—h

=1x (x—3)%+ (x+ 2) x 3(x— 3)?
= (x—3)7[(x—3) +3(x + 2)]
= (4x + 3)(x — 3)?

=y

=1><In(x2—1)+(x+1)><2il><2x
X_

=1In (X2— 1) + 2X(x+1)
(xX+D)(x-1

— 2Xx
—In(x2—1)+x—_1
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4 f/(X) =4 x e® + 4x x 3e* f/()=2x (¢ +2)%+2xx 30¢ + 2)* x 2x
= 4e™(1 + 3x) =20 + 2)7 (¢ + 2) + 6X7
f/(0)=4x1x1=4 = 2(7% + 2)(¢ + 2)°
f/(-1)=2x9%x9=162
f/(x) =5x In 3x + (5x — 4) x % F/(X) = 21X x(1 - 29° + %2 x3(L - 20(-2)
4 _1
=5In3x+5- ~ = 1x7 (1- 297 (1 - 2x) - 12x]
f/(1)=0+5-12=-7 = 1x7% (1- 14%)(1 - 2%)?
()= x2x(-5)x § =%
5 %=1><ezx+x><2e2X %=1><(x—4)3+x><3(x—4)2
SP. (1+2x=0 = (x—4)7[(x—4) +3x]
x=—-1 SP.  A(x-1)(x—4)°=0
(-1,-1e?) x=1,4
- (1,-27),(4,0)
% = 2xx (2x— 3)* + X x 4(2x — 3)*x 2 % =1x Jx+12 +xx 1 (x+12)
= 2x(2x — 3)3[(2x — 3) + 4%] = 1 (x+12) ?[2(x + 12) + X]
' _ 3= . 3(x+8) _
SP: 6x(2x—1)(2x—3)°=0 S
x=0,3,3 X=-8
= (0,0),(%,4),(3,0 . (-8,-16)
% = 2xx €% + X8 x (—4e™) % = 3% (3- %)%+ (1 - 3% x 33— X)?x (~1)
SP: 2xe®(1-2x)=0 =-3(3-X7(3-x) + (1 - 3X)]
x=1 SP: —12(1-x)(3-x°=0
%,2+%e*) x=13
-~ (1,-16), (3,0)
6 x=1 .y=1 x=1 . y=3e
OI—i=1><(x—2)4+x><4(x—2)3 %:6xxe?<+3x2xe?<
=(x-2)(x-2) +4X = 3xe(2 + X)
=(5x—2)(x—2)° grad = 9
grad = -3 s y—3e=9(x-1)
L y—1=-3(x-1) [y=3e(3x-2)]
[y=4-3x]
x=3 ~.y=0 X=-2 ..y=8
OI—i=4><ln2x+(4x—1)><% %:2xx Ix+6 +Xx L (x+6)”
= — 1 =1 7% = M
4In2x+4 < 5 X(X+6) 2[4(x+6) +X] N
grad =2 grad =7
L y—=0=2(x-3) S y—-8=-7(x+2)
[y=2x-1] [y=-7x-6]
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C3 DIFFERENTIATION
7 X= Ly=E 1 b x=2 ny= 0
dl - B0 2 %P+ ¥ A2 XX (D) Y= 1IN (3-8 + X e X3
=x(2-x)2(2-x) - 3% T
= x(4 - 5X)(2 - X)? grad =6
grad = - . grad of normal = -1
. grad of normal =1 wy-0=-1(x-2)
wy—-1=1(xx-1) X+6y—2=0
X-y=0
x=0 ~y=-1 d x=8 ~.y=16
% 2x x €%+ (X — 1) x 3™ %:1x«/x-4 +x><%(x—4)_%
= e¥[2x + 3(¢ - 1)] =1 (x=4) 7 [2(x—4) +x]
— 3 + . — 3x-8
e¥(3x°+ 2x - 3) o
grad=—3 grad:4
. grad of normal = . grad of normal = -1
wy+1=3(x-0) y-16= -4 (x-8)
x-3y-3=0 X+4y—-72=0
8 x=1 .y=e

2 2
? Ixe’ +xxe’ x2x
X

= e (1+29)
grad = 3e
T y—e=3ex-1)
[y=e(Bx-2)]
Xx=0 = y=-2e
y=0 = x=4%
. area= 3 x2ex 2 =2e
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