Ouestion 3 (Begin a new page}

a) (1) Show that the x coordinates of the stationary points on the graph y = {f (x)}2
are the same as the x coordinates of the stationary points or intercepts on the
x —axis of the graph y = f{x).

i o . 1 . .
(i) f(x)= sin’x - 5 0< x<z. Onthe same axes, and without using further

calculus, sketch the graphs of y= f{x) and y= {f (x)}z.

¥
b) (i) Sketch the graph of y=x>4+Z showing any intercepts on the coordinate
x

axes, asympiotes, stationary points or points of inflexion

-

2
(1) The equation x* +=—% =0 has exactly two different real solutions.
x

Find the valus 6f % and the real solutions of the equation.

N o
o) (i) ¥ind fve*dx

{iiy Find _" {cos®x—sin’® x)dx

Qucstion 4 (Begin a new page}

3x

(x-Dd-x)

(1) Express f(x) in partial fractions.

(1)  Find the coordinates and nature of any turning points on the graph
y=5-

i) ketch the graph y = f{x) showing clearly the coordinates of any turning
points and the equations of any asymptotes.

(iv)  ¥Find the area ot the region bounded by the curve ¥ = f{x) and the x-axis

between the lines x=2 and x=3

a) Consider the function f(x)=



‘k.l-)

w_ 1
A TR

b) Constder the function f(x)=

(@

Sketch the graph y = f{x} showing clearly the coordinates of any points of
intersection with the axes and the equations of any asymptotes.
(i)  Usethe graph y = f(x) to sketch on separate axes the graphs
(@) y=|f(z)
(B) y=r1@
(r) y={f
Cuestion 5

{Begin a new page)

-

Z

a) (1} Show that the tangent (o the ellipse

£y

a2 b 2

in the first quadrant has equation bxcos@+aysind—ab=0.
1

=1 at the point P(ucos@,bsind)

{(ii) This tangent cuts the x-axis at point A and the v-axis at point B. Find the
minimum area of A AOB and show that when this occurs P is the
midpoint of AB.

3 {i) Show that the tangent to the rectangular hyperbola xy=4 at the point
{21 g,
{

) has equation «+4%y=4i.

{ii) This tang

e d
It

cuts the x-axis at point Q. Show that the line through Q which is
perpendicular to the tangent at T has equation *x—y =4z,

Question &

(iii) The line through Q cuts the rectangular hyperbola at the points R and S
Show that the midpoint M of RS has coordinates M(2t,—2t3}

{Begin a new page)

o fx+1
a) Find i

b) Evaluate f

¢) Evaluate

using the substitution ¥=x-1
x-1
2
i
& dx
1¢ —
wi2
l cosx+

dx using the substitution ¢ = tanf;;—

<



=4

@D L= Itan”x dx, n=0,12,........
o

show that I, +1,,= , =234 .

1
n—1
i

(ii) Hence find the value of jtans x dx.
[

Question 7 {Begin a new page)

a) The base of a particular solid is the region bounded by the parabola v = 4x
between its vertex (0,0) and its latus rectum. Find the volume of the solid if
every cross section perpendicular to the x-axis

i) is a square with one side in the base of the solid
(it}  is an equilateral triangle with one side in the base of the solid.

b) The equation x* +kr+2=0 hasroois a,Fand 7.

. - 1 1 1
) Findthe valueof —+—+—.

a By
(i1)  Find the monic equation wiih roots o, §% and »°.

(iii)  Show that the value of &’ + #° +#" is independent of k.

Question § {Begin ancw page)

2 2
a) An ellipse has equation o2 1.
25 16

(1) Find the ellipses eccentricity.

(ii) Find the coordinatcs of the foci S and $' and the cquations of the
directrices.

(ii)  Sketch the ellipse showing the above features,

(v}  IfP{x;, y:) isa point on the ellipse show thut PS+PS' is independent of
the position of P.



b} (1} Sketch the graph of y = x* — 4 showing the intercents on the axes.

(i)  Without using calculus, use the graph of y = x> —4 to sketch on separate

“axes the graphs of
(&) y=|x2—4|
1
(B) y=0o

(r) s =x"-4
In each case show clearly any intercepts on the axes and any asymptotes.
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