A-LEVEL MATHEMATICS « EXERCISE SHEET

2.4 Differentiation (product, quotient,
parametric, implicit)

Name: Class: Date: Total: 14 marks

o parametric equations Z%{ 7 fit o product L]

S|

KEY WORDS parametric
o implicit 55, ¢ quotient rul

Objective

Build the skills to answer exam questions on differentiation {4} — standard derivatives
(e*, Inz, trig), the product FEFEN] and quotient rules FFi%N], and parametric £
%% and implicit @3 differentiation.

You must be able to:

o differentiate ¢, Inz, sinx, cosz, tanz
o apply the product and quotient rules
« differentiate parametric and implicit relations

1 Worked examples

B Product rule & implicit
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maximum
dy _ .
=0 falling

mmmmun
dy _
=0

rising

stationary points: % =0 - use % or first-derivative sign to classify

A stationary point (% =0) is still found by differentiating — now with the

product/quotient/chain rules

y = 6x cos(x? + 1). Product rule (u = 6z, v = cos(z? + 1)):

d
& 6 cos(x? + 1) — 122?sin(z” + 1).
dx
d d
Implicit: for 22 + y? = 25, differentiate: 2z + Zy—y =0= w__ T
dx dx y

2 Practice

2.1 Differentiate y = x2e®.

sinx
2.2 Differentiate y = .
T
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3 Exam-style questions

3.1 %(ln(sx)) equals:

d .
3.2 A curve has parametric equations x = t?, y = > — 3t. Find d—l’/ in terms of ¢, and the

value of ¢ at the stationary point(s).

3.3 A curve is defined implicitly by 2 + zy + 3> = 7.

d
(a) Find % in terms of z and y.

(b) Find the gradient of the curve at the point (1,2).
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[

Solutions
dy
2.1 — = 2zxe” 2e” = pe®(2 4 ).
gp = 2xe” tate” = ze 242)
2.9 dy xcosz —sinz
Tdr 22 ’

1
3.1 C. In(3z) = In3 + Inz, so the derivative is —.
x

dz d dy 32—
328 o W _gp g dy 373

i i . o ; stationary where 3t2 — 3 =0 =t = £1.

d d d 2
3.3 (a) differentiate: 2z +y + r% + Zyd—i =0; ﬁ = 7$x++2§
dy 242 4
b)at (1,2): — = ——— = ——.
(b at (L2): G0 = =142~ 75
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