Getting Started with Calculus
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Introducing the Differential

Calculus: The Quotient Rule
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In this activity, we explore ways to differentiate
harder functions. The focus here is on functions
which can be expressed as a quotient of two

simpler functions.

Open the file CalcActXX_Quotient_Rule_EN.tns
on your handheld and follow along with your
teacher to work through the activity. Use this
document as a reference and to record your

answers.

EXERCISES
sin(x)

1. Consider the example >
X

In this activity, we consider the case of the
derivative of a quotient function, of the form

ulx]

vx)

Discuss and conjecture what you think might

] B

be the result of %(%)?

VLI

. How might this be expressed as a product?

2. Use the product rule to evaluate the derivative of this function.

d u(x)

3. Use the product rule to establish a quotient rule for —(——)

ax v(x)

4. Try the following examples and then check your method and results using the supplied

spreadsheet and the program diff_quotient:

0 sin(x) K2 x—l) c KA (ln(x))
dx cos(x) Cox x+1 Coax o x
9, e d  1+x’
d —( e. —( )
dx cos(x) 0x /1 = x2
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SUGGESTED SOLUTIONS

sin(x)
X 2

= sin(x) * x

2. g (sm(x)) = i(sm(x) *x7?) = sin(x) * g —(x ) +x7? *i(sin(x)
0x dx Jx
i (sm(x) _ cos(x)  2sin(x)
o xt X X’
8 = ) ) =) * ) v * )
v(x)*— - u(x)*—
] (u(x)) u(x )* % 0V +v(x)*3_u= ox : ox
v(x) ox v

[NOTE dlfferentlatlon by substitution required here.]

4,
9 sin(x),  cos(x)*cos(x) - sin(x) *[-sin(x)] _ cos®(x) +sin’(x) sec? ()
ax cos(x)” cos’(x) - cos’(x) -
0 09 x-1 (x+1)*1 (x- 1)*1 2
Coox x+1 (x+1)° C(x+1)?
%k 1 %
0 In(). * T g
c. —( ) = > =—
ox X X X
g i( e’ _ cos(x)*e* —e” *[-sin(x)] _ e’ *[sin(x) + cos(x)]
" 9x cos(x) cos’ (x) cos’(x)
VI-x? *2x —(1+x%)* ! ,
.. _(1+x )= 241 = x? _ x*(x°=3)
X V-7 I-x’ (x* =D *1-x7
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