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e  Write your name and class at the top of this page, and at the top of each answer sheet.
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answers.

e All necessary working must be shown. Marks may not be awarded for careless or badly arranged
work.
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QUESTION 1: (20 MARKS)

Marks

3

(a)

(b)

(c)

(d)

(e)

®

2x

x+1

Find | dx

Find [
4x —x?

Find |x?e*dx

Evaluate |sin® xdx
0

(1) Find values of A, B and C for which
Ax+D? + B D+ Clx+1)(x~1)=8x—4

8x—4

m in the form

and hence, or otherwise. express

A B C
+ —+
x—1 (x+1)~ x+1

(i1)  Using your solution to (i) above. find

8x—4

— " &
(x=D(x+1)"



QUESTION 2: (20 MARKS)

Marks

(a)

(b)

(©)

(d)

1)

(i)

(iii)

(iv)

(@)

(i)

(i)

5

For the hyperbola %—}7 =1 find

The foci
The equations of the directrices
The equations of the asymptotes

The length of the major axis

The point P(Sté) lies on the hyperbola x'=9

Prove that P is the midpoint of the line MN where M and N are the points
where the tangent to the hyperbola at P cuts the x and y axes respectively.

Show that the midpoint of PM lies on another hyperbola and give its
equation

1
Derive the equation of the tangent to the hyperbola A—7 —LVT =1
a b

at the point P (asec®, btan6)
Give your answer in the form Ax-+By=1

The tangents at the points P (asec8, btan6) and Q (asecc, btanc) meet at
right angles.

5

Prove that sinfsina = - é—
e
2 2

P is a point on the hyperbola A—7—Z—7 =1 whose fociare S and S .
PERNE

Use the focus-directrix definition of the hyperbola to prove that |PS - PS]

is a constant



QUESTION 3: ( 20 MARKS)

Marks
3 (a) Find the values of a and b so that 2 is a double root of the polynomial
xtrax® —3xt —bx+4=0
2 (b) (1) Find (in expanded form) the equation whose roots exceed by 1 the roots of
xP+6x7 =3x+1=0
4 (i1) If . B and v are the roots of the polynomial x* -2x? +3x—4
prove that g%y +y’a’ +a’p? =-7.
Show that the polynomial whose roots are g%y>.7°e* and o f’
is  x*47x7 -32x-256
4 (¢) Solve the quartic equation x* +2x" +x> -1=0 given that one root is
1 i3
-——+
2 2
3 (d) (i) Using deMoivre’s Theorem, or otherwise. obtain an expression for cos40 in
terms of cosO
(NOTE: (x+a)* =x*+4x’a+6x’a®> +4xa* +a*)
4 (i1) By considering the roots of the equation 16x* —16x> +1=0 and using the

substitution X = cos6 and your answer to part (i) above,

show that coslcoss—”coszcos”—” :L
12 12 12 12 16
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QUESTTION 2

a)

by 1)

ii)

¢) i)

-,

B foei (+2,0)

i) ae =2
SLe= /\w

a. V2

divectucesal x = 1 - e -2

e 2

Sox =11

i)  ye=tx
v)  2V2

Egn ol tangent at P :

x 17y = 6

AtM(y=0)x=—06¢

AIN(x=0)y=1*

. Mid point is ﬁ?xmv , M_yow
2 2

ie. GF‘.WV which is point P.

P(31,2), M{61,0)
Mid point of PMis A,s 3 v

227

ie. If X =% & ¥ = J-then XY HNM

which is the equation of a hyperbola,

Y
QNbN

Differentiating :
=0

iy
. ,QN,,\M and at P
dx  a‘y

So the equation of . .ngental U is:

y--btan0 = bsecl (x—asecO)
atané
fang sced 3
ic. yhng tan* & = xseel, —-sec” ¢
b a
. xsec( 13
ic. se¢” 0~ tan’ @ = wsecl)  yland
a b

xsech tana @
1e, ~——— - nuw.l‘ e =2
a b

u) Since langents arc perpendicular:

bsecl® bseca
e X = =]

alan@ atana

Q1 L sinfsina
"a’ cos@ cosa cosOcosa
2
te. sin@sina = .NWN
B VR
d) ™ T 7
\\
i 3 —FX
5 D W 4
|PS—PS|=|ePM —ePM|
=e|PM ~ PM'|
2a
=ex—

e
=2a which is constant

@ (e) 7(0)- Wy ae ~Icbrty s O

.. w
TWY: ben oaw ~bn - b |
Pla) = lo 4+8a~1>—-2b+h>0 ®

=>» &vﬂ.-“vdo(«mv.v o
o b= D ()

4_mv.u = Wu.\w. un Y2 -k = P.y Ab
,u,or),olv.u,GnG ()

@) o ¥ 1L =€
- o~ ="Z w .\,..\\,U,
b =4
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