Renshaw: Maths for Economics 2e 1
Chapter 6: Derivatives and differentiation
Answers to further student exercises

Exercise WS6.1
1. (a) By definition, the difference quotient for any function y =f(x) is

Ay _ f(xo +Ax) - f(Xp)
AX AX

Here f(x)=-2x+land Ax=x;—-xy =3-2=1

So A _[2@)+1-[2)+] _
AX 1

y=-2x +1
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1. (b) Following (a) above, we have f(x) =§x+9 and Ax =x; —Xp =2-1=1

AX 1 3 3 3

When x increases from 1 to 2, y increases from 9% to 9%.
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2. By definition, the difference quotient for any function y =f(x) is

Ay _ f(xo +Ax) - f(Xp)
AX AX

Here f(x) = ax +b with Ax = x;-xo With xo=xg and x;=x; (that is, the values of

Xo and x; are unspecified).

So Ay a(xg +Ax)+b —[axg +b] aAx
AX AX AX

=a

From the above we can see that we will always find that i—y =a, Whatever the
X

values of xo and x; (and hence of Ax).

Exercise WS6.2

1. Y _ 342
dx
2. Y_j
dx
3 dy 2
: —2 = 24x° +10x +12
dx
i 1_ -1 : : dy —2_ 1
4, Since =x""(an identity, true for all x), by power rule w2
X X
5. Since —== p~%5 (an identity, true for all p), we have q=p°°+2, so by power
o0
rule
dq 15 0.5
—=-05p " =-—"

Note that the rules apply in exactly the same way when the variables are
labelled p and g as when they are labelled x and y.

1
6 b 1372 o W L5405
dx 2 dx
7 g_y =2ax+b (Note, mistake in question: c is also a parameter)
X
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g_y =1-x2-05x70° (using power rule on each term).
X

(In questions 9 and 10, note that the rules apply in exactly the same way whatever

the variables are labelled.)

Exercise WS6.3

d_y = 2(x2 +9x)(2x +9)
dx

3_1 = (% +3)(6x% +5) + (2x3 +5%)(2x)

dy _ (2x-3x* +8x) - (x* +4x%)(2)

using quotient rule
. o1 (using g )

Let
du 2

u= (x3 -Dandv = (x2 + x)‘l. Then - 3x
X

and (using function of a function rule) j_v =—(x?>+1)72(2x). So, using product rule,
X

dy v du

dx dx dx
- (x3 —1)[—(x2 +1)2 (2x)} + (2 +x)713x?)

We know that: -ﬁs -@-x)"t. So, using power rule and function of a

function rule,

dy _ -2 _ -2
=D~ |D=-a-%)

(This question and others like it can also be answered using quotient rule.)
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