Question 6 (25 marks)
(a) Differentiate the function (2x + 4)? from first principles, with respect to x.

. e (1 dy
(b) () Ify—xsm(x), find I

. 1 4
(ii) Find the slope of the tangent to the curve y = xsin ( o ), when x = e
Give your answer correct to two decimal places.
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Q6

Model Solution — 25 Marks

Marking Notes

(a)

flx+h)—f(x) = (2x+2h+4)? — (2x + 4)?

L fe ) = £
m =

h—-0 h

. (2x+2h 4+ 4)% — (2x + 4)?
lim
h—0 h

(4x2 + 8hx + 4h? + 16x + 16h + 16)]\
- lim k —(4x% + 16x + 16) )

h—0 h

~ 8hx + 4h? + 16h
= lim
h—-0 h
=8x+ 16

or

flx) = (2x+4)? =4x* + 16x + 16
flx+h) =4(x+h)?>+16(x +h) + 16
= 4x? + 8hx + 4h? + 16x + 16h + 16
_ fx+h)—f(x)
lim
h—0 h
. 8hx +4h? + 16h
lim
h—0 h
=8x+ 16

Scale 10D (0, 2, 5, 8, 10)
Low Partial Credit
e any f(x+h)

Mid Partial Credit
. f(x+h)—f(x)

e |imito
h

High Partial Credit
(2x+2h+4)%—(2x+4)?

h

e |imit of

Notes:
- omission of limit sign penalised
once only

- answer not from 1% Principles
merits 0 marks
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(b)
(i)+
(ii)

d
d

1

— 4 1
y—x.smx
1 1
—y:sin—+ x(cos—) (——2)
X X X X
dy 11 1
— =sin—— —cos—
dx X X X
dy ~m m W
i sm4 4cos4
= 0-15

Scale 15D (0, 4, 7, 11, 15)
Low Partial Credit
e any correct differentiation

Mid Partial Credit
e product rule applied

High Partial Credit
e correct differentiation

Note: one penalty for calculator in wrong
mode
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