Differentiation
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[image: image2.png]Figure 2 shows part of the curve with equation
y=Qx—Dytan2x, 0€x<%,

The curve has a minimum at the point P. The x-coordinate of P s k.

(@) Show that k satisfies the equation

4k+sin4k—2=0.
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[image: image4.png]3. The curve C has equation

x=2siny.

(a) Show that the point P(dz. %] Ties on C.
®
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(©) Find an equation of the normal to C at P. Give your answer in the form y =mx +c.
‘where m and c are exact constants.
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[image: image5.png]4. (i) The curve C has equation

_x
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Use calculus to find the coordinates of the turning points of C.
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(i) Given that
Y=+,

find the vatue of L at v=L 13
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() Show that £(x)=

(b) Hence, or otherwise, find £'(x) in ifs simplest form.
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[image: image7.png]3. Acurve Chas cquation
y=xe

(@) Find %, using the product rule for differentiation.
(b) Hence find the coordinates of the furning points of C.
.

(©) Find %

(@ Determine the nature of each furning point of the curve C.
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[image: image8.png]. Acurve C has equation

y=c"tanx, xs(2n+l)%

(a) Show that the tuming points on C occur where tan x=~1

(b) Find an equation of the tangent to C at the point where ¥=0
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y=x5x-1).

() Differentiate 22 = 2% yith respect to .
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() Express f(x) as a single fraction in its simplest form.
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[image: image11.png]5. The functions f and g are defined by
fixdrelny x>0, xeR

gixme?, xeR

(a) Write down the range of g.

(®) Show that the composite function fg is defined by
fgixmxiede’, xeR

(©) Write down the range of fg
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[image: image12.png]8. (a) Express 3 cos§+4 sing in the form R cos(6— ). where R and a are constants. R > 0
and 0 < a < 90°.
@

(b) Hence find the maximum value of 3 cos6+ 4 sinf and the smallest positive value of

6 for which this maximum occurs
®
‘The temperature, £(9), of a warehouse is modelled using the equation
£()=10+3 cos(150° + 4 sin(150)°.
‘where 1 i the time in hours from midday and 0 < 1< 24.
(©) Calculate the minimum temperature of the warehouse as given by this model.
)

(@) Find the value of ¢ when this minimum temperature occurs
@
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[image: image13.png]3. Rabbits were introduced onto an island. The mumber of rabbits, P, f years afer they were
introduced is modelled by the equation

P=80c", teR 120

(a) Wite down the number of rabbits that were introduced to the island.

)
(b) Find the number of years it would take for the number of rabbits to first exceed
1000.
@
dpr
(c) Find .
& @

(@) Find P when %
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(ii) Given that x = tan y, show that %:
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() By writing secx as ——, show that 3% _gerrpan .
X
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Given that y = * sec3x,
&
b) find &
® fing &
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The curve with equation y = ¢ sec3x, —%< x< %, has a minimum turning point at
(a,b).

(c) Find the values of the constants @ and b, giving your answets to 3 significant
figures.
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