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» Attempt ALL questions
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* Start each question on a new page.
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Question 1: (12 marks)

Solve x-3 <i
X

Given the lines Li:3y=x+1 and Ly:3x-4y =12
Show that the acute angle formed by them is equal to the acute angle formed
by L, and the x-axis.

If (x—2) is afactor of P(x) = x> +2x2 +kx —6, find the remainder when
P(x) is divided by (x —1).

From the set of six letters A, B, C, D, E, F

How many different sets of three letters may be chosen?
How many of these include the letter A?

tanA
e Simpli
) plty sinA—sin® A
{f Differentiate with respect to x, x? In(x? + 1)
Question 2: (12 marks)

(a)

Use the substitution v = x2 +1 to evaluate

3
[rx x2+1 dx

X
Find J'e X” dx
e

cos X sinx
R - NP (K
sinx +cos x sSinX + cos x

Prove that 7, + 1, =%

Prove that 7, -1, = %an.

Find the value of Prove that 7, and Prove that 7 2

Use the substitution v = sinx to evaluate f cos®x dx
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Question3: (12 marks)

(a)

(b)

Two parallel tangents to a circle whose centre is O are cut by a third tangent at
Pand Q. Show that angle POQ is 90°.

Find the coordinates of the focus and the equation of the directrix for the curve
x% =4(x+y) and hence sketch.

Find the equation of the tangent to the curve B: y = 2x? at the point P given by (t,2t2).
The point Qlies on the curve C: y = x2 +1 with the same abscissae as the point P,

Show that the equation of the tangent to C at Q is y =2x+(1-12).

As “t" varies find the locus of the point of intersection of these two tangents.

Sketch this locus.

Question 4: (12 marks)

(a)

Prove the identity LSA, =tan2A
cosecA—2sinA

Ris the region enclosed by the coordinate axis and the curve

y =+2cosx -1 for Osxs%

Sketch the curve for 0< x <27, showing where it crosses the x-axis and
the minimum point.

Prove that the area of R is (1 —%) square units.

If R makes a revolution about the x-axis, prove that the volume of the resulting
x{r-3)

solid is cubic units.

f @ and B are the roots of 2x? +4x+1= 0, find the values of:

a2ﬂ+aﬁ2

1 1
+

o’ a’p
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Question 5: (12 marks)

Show that cotd + tan% = cosech

Find constants A, B, C and D such that
4 2xt —x = A +B(x-1)*+C(x-2)+D

2%

Consider the function f(x) = 7
1+3x

Show that f(x) is an odd function.

Find the coordinates and nature of any stationary points.
Find the coordinates of any points of inflection.
Identify any asymptotes of f(x).

Sketch the curve showing all essential features.

Question 6: (12 marks)

xcm
Xcm 0

A sector OAB, of a circle is such that, when its radii are x cm, then ZAOB = (7 — x) ) radians,
and x varies from O to 7«

. 273
Prove that the area of such sectors has a maximum value of _chz

2
Prove that the maximum perimeter of such sectors (E;—zj cm
and discuss the minimum.

The area of AAOB is denoted by f(x).

2 .
Prove that f(x) = X me.

Show that, when f(x) is maximum, x +2tanx = 0.
By sketching a graph of y =tanx and a suitable straight line, show that the solution

of this equation is close to 37”

Taking 37” as a first approximation to this root, use Newtons Method to obtain the

better approximation 3”; 2 .
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Question 7: (12 marks)

in2
(a) Evaluate lim 22 4x
x>0 x

iVen ¥y =acos| —x |+ 08Iinf —x |+ ¢, use mathematical induction to show
b) G ’; b"; thematical induction to sh 4

that for all positive integers of n:

d"y [ﬂ' " r T (= T
=|—| [acos| =x+n— |+ bsin| —x+n—
dx” 2 2 2 2 2

n
where d—r},i is the n™ derivative of y.

dx

(c) A 5m fence stands 4m from the wall of a house. A farmer wishes to reach a point A 5
on the wall by the use of a ladder L that can reach from the ground outside the fence
to the wall as shown in the diagram below. Let £ZADB = 4.

A
L
5m
0
B C D
e
L Showthat L=—_ 4
sin@ cosé

i.  Hence find the fength of the shortest ladder that can reach from the ground outside the fence to the wall.
Express your answer correct to 1 decimal place.
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6) 6"# { d"
‘)ﬁ

I
I, = j

W

0

~

(2]

I, ¢« I,

cosx.
h
LYLS T ¢

Sin X
StaX t+OSK

J WK +Sta % dL

Sta X + oIt

fldx.

f]l{ EO:E

<
Hen fﬂfff\#;

(ﬁ)l'; - I,
o

N———
StaxX. + losSx

n
‘3‘/ /(n) A%

= [«(K(Su\xf-lonk-)/ :

¢a\(é&;“:). dn(ot1)
“n(E) - )

- %L~ “»\-L&

= A2 - F 2

= A 2.
'le\.

Henegs fhoven e

:[‘A(Su\ £+~s£)- v(a\(.rmo -5 02]

@) Fiuo 7 ¢ z,

From ¢ ¢ Gi)
I‘*-:;= E bl @

I, °I;_-'—i‘4\& "'@
Or®

z__r’ > E‘#:‘/ 2

R 1S/ ot pA
2 L2y,

I

&

-/(:osxdn. wr Siax
o

din= @52 alx
S da = da

@5 x.
Al.fo

M = Srax.
‘-" .{lﬂ‘)c
coand s s 1-gg? X

whem x o

DN}

X o
T

"= S:v\{'
AT O o/

[
- 3
I‘/éw- e
. LoSX.
/]
jca:‘x. + dun
[ -]
jl--a.. do-
) !
T [ w
[ %/
o
-31)-0

%+

]
7~

1

b




LORP = L0Sg = 90°
LORP ¢+ LOSQ = 180°

Now RP[[sq ¢ Co-interior
anyles ace sv,,o!menhvy

But LORP § cOS® are
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