Question 4 (25 marks)

(a) Differentiate the function 2x* —3x—6 with respect to x from first principles.

(b Let f(x)=

2x2 , x#—2, xeR. Find the co-ordinates of the points at which the slope of the
X+

1
tangent to the curve y = f(x) is 7
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Question 4 (25 marks)
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(b) Let f(x)=

Differentiate the function 2x> —3x—6 with respect to x from first principles.

f(x)=2x*-3x-6
f(x+h)=2(x+h)> =3(x+h)—6=2x" +4xh+2h*> —3x-3h-6
f(x+h)— f(x)=4xh+2h> =3h

Limit(f(x+ - f(x)J - Limit[4xh+ 2k" _3hj = 4x-3

h h—0 h

2 ) ) ) )
x2 , x#—2, x€ R. Find the co-ordinates of the points at which the slope of the
X+

1
tangent to the curve y = f(x) is ry

2x
f(x)_x+2
Let u(x)=2x=u'(x)=2 and v(x)=x+2=V'(x)=1
, x+2)(2)-2x(1 4
F=GHDR-20 4
(x+2) (x+2)
, 1 4 1
X)=—=— = —
S &) 4 (x+2) 4
=16=(x+2)°
=>x+2=4or x+2=-+4 or X2 4+4x-12=0
=>x=2o0r x=-6 (x=2)(x+6)=0
=>x-2=0 or x+6=-0
=>x=2 or x=-6
—-12 4
—6)=——=3 and f(2)=——=1
J(=6) —-6+2 /@ 242

Points (—6,3) and (2,1)
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Question 4

()

(b)

Scale 15D (0, 5,9, 12, 15)
Low Partial Credit:
e Introduces f(x+ h)

Mid Partial Credit:
o f(x+h)— f(x) expressed (need not be simplified)

e RHS only

High Partial Credit:
L )= ()

h—0 h

(need not be simplified)

Scale 10D (0, 3, 7, 8, 10)
Low Partial Credit:

e FEither @ or ﬂ correct
dx dx

e No differentiation but writes f"'(x) = %

Mid Partial Credit:
e f'(x) correct but not simplified

High Partial Credit:
e Correct values of x from students work
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