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Consolidation Questions
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equation of the tangent, stationary point, local maximum, local minimum, global maximum, global minimum,
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chain rule, product rule, quotient rule, function of a function.

Formulae

Chain rule

If y = f(u) whereu = g(x), theny’ = f'(u) u'(x)

Product rule

If u and v are functions of x, and y = uwv, then

y' =uw' +u'v
Quotient rule

Given the quotient y = %where u and v are functions of x then

. uv—u
y 2
Table of standard derivatives
I
f(x) f(x)
ax™ anx™ 1
Inx 1
X
e* e*
sin x COS X
CoS X —sinx
tan x sec? x
cosecx —cosecx cotx
secx secxtanx
cotx —cosec? x
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1. Differentiate:

4 2
a. el 1307 4 pp2t c. m

b. 4In2x —In(3x+ 1) T
d. In| [—
1+x
2. Find the function f'(x) where f(x) is
3. sin= — V™ c. 3cos?2x
5
b tan (E) d. sec’x —tan®x
' 2
3. Find Zif
dx
a. y = sin(cos 2x)
X
b. y=1In (sec;)
c. y=sin*(x?)
4. Differentiate:
a. y= 4x nx2 d. p(x) _ sin3x
ex
b. f(t) =sin®tcost .. qo) = soc? x
c. g(8) =etand—1) ' x
5. For the given curve, find the value Of% at the specified point:
—ve—x. (11 — cot3(m—x): (3Z
a. y=xe ,(1,9) b. y=cot’(mr—x); (4,1)

6. Let f(x) = cx + In(cos(x)). For what value of cis f” G) =6?

7. Find the equation of the tangent to the curve y = (2x + 3)e?* at x = 0.

8. Find the equation of the normal to the curve y = cos(2x) at x = E.
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9. Suppose that f(x) = M sinx + N cos x for some constants M and N. If f (%) =3and f’ (%) =1,

find an equation of the tangent linetoy = f(x) atx = 3%1.

10. Given f(x) = e?*(2 — x?)
a. Use calculus to find the coordinates of the stationary points on the graph of y = f(x).
b. Show that f"'(x) = —2e%*(2x?% + 4x — 3).
c. Hence, or otherwise, determine which stationary point is a maximum and which is a

minimum.

11. The diagram shows part of the curve with equation y = f(x) where

f(x)=x(1+x)Inx  {x >0}

y

A
The point A is the minimum point of the curve.
a. Find f’(x).

b. Hence show that the x-coordinate of A is the solution of the equation x = g(x), where

_1+x
g(x) = e 1+2x
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