<C3> DIFFERENTIATION

Answers - Worksheet G

1 a % = 2x¢(2 = X + X322 — N)X(-1) 2

= X(2 — X)*(4 - 5%)
grad =-1
Ly-1=—(x-1 [y=2-x]
b grad of norma =1
Ly-1=x-1
y=X
whenx=0,y=0 .. passesthrough origin

3  a P(=3,0), Q(L0) 4
b %zlx(x—1)3+(x+3)><3(x—l)2

= (x= D)(x— 1) +3(x + 3)]

= 4(x + 2)(x — 1)?
SP: 4(x+2)(x-1)°=0
x=1(@Q) or -2
o R(=2,-27)

5 a aA y=0 .x=1 6
dy _ 2x(x*+3)—2(x—1)x 2x
dx (x*+3)?
_ 6+4x=2¢
(x*+3)?

. grad= % .. grad of normal = -2

L y—-0=-2(x-1)
y=2-2X
b SP 6+4x-2x" _

' (2 +3)?
2(1+x(3-x)=0
x=-1,3

o (-1,-1),83)

7 a f/(x)=1x+/2x+12 +xx %(2x+12)’%><2

= (2x+12) 2 [(2x + 12) + X]
_ 3x+12

T 2x+12

_ 3x/2x+12 - (3x+12) x 1 (2x+12) *x2
2x+12
- 3(2x+12) — (3x+12) — 3x+24

(2x+12)? (2x+12)
- 3(x+8)
(2x+12)

F7(x)

3
2

Nlw
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dy - Ix(2x+3) — xx 2 - 3
dx (2x+3)? (2x+3)?
grad=3

Ly+1=3(x+1) [y=3x+2]
at (0,0), grad = £

. grad of normal = -3

Sy =-3x
3X+2=-3x
x=-3 (3.1

% = 1x/Ax+1 + xx1(4x+1)Fx 4

6x+1

Vax+1

= (AX+D) 7 [(4x+ 1)+ 2x] =

6x+1 _ 5yax+1 =0

Vax+1

6x + 1 =5x(4x + 1)

204 -x—-1=0

(5x+1(4x-1)=0
=43

f/(x) = %x% x (x—3)%+ X* x 3(x— 3)?
2x* (3x—3)(x—23)°

=9 (x-1)(x-3°  [k=3]

SPr 2x*(x-1)(x-3)*=0
x>0 .. x=1,3
- (4,-8),(3,0)
3x+12
SP. =
\2x+12
X=-4
- (-4,-8)
fr(-4=2

f”(=4) >0 .. minimum
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