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= ALL questions are of c:qlul value

e All necessary wlr.srkln;, should be shown in every question. Marks may be deducied for
careless ar badl‘_l,r arranged work. ;

Slandard integrals are printed on the last page
s  Hoard upproved calculaiors may be used
= Answer cach question oo SEPARATE Writing Booller
+  You may ask for extra Writing Booklets if you need them.



QUESTION 1 (Start a ncw Booklet) Marks

{z1) Solve =

aalby o () - Skelch th!_'_s:e graph of p=(2 - 3x]

Giy . Henie, or otherwise, sobvie [2=3x] <ox =7 A 3
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QUESTION 2 {Start a new Booklet) Marks

(i) Fvaluate the fﬂl]&:awing: :
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QUESTION 3 (Start a new Booklet) Marks

fa) (i)  Assuming cos x = (, make lan x the subject of
sin (2 + #)= u vos &

(i Lise the result from (i to Fnd the exact value of tan x when

. 573 :
sin (x + =) =2 cos x and the value(shof x, U= x = g
‘. ¥
correct o 4 decimai places. _ 4
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QUESTION 4 (Start a new Booklet) Marks

{a)

Tweo circles r;l'::qual IELLILII‘: and with wntrr_-a' ar-A m’*d B n_apecrm_[} touch e ach
c}L‘mr evcrerrm]]y 1t E. Iit" rlﬂd H!} ars rangem.a rrf_'rﬂl B is) the -:,J_rc]c wrm centre A,

i [-i;l {Up\- tl‘tc d;dgram_ ' E O ..; Ty _ o

i EH) =+ Show Lhat BEAD isa.c }ch{‘ qmdrrhﬂc—-mi S -. 3

.._4_

S m.-{f“

~"1how th"l-t Lr:mgle BC ‘) is equﬂ’iteml

"-Eij} In |:hc dmj_,ram I::elnw AH is 4 diamcter of a ur{:]e v.,ho*:e cEntr in 1he point O3,
: The chﬁld X‘t’ passes Lhmu;gh M, the mid point of OB -AX and BY are joined.

PRI WL
e 3

X
R (i} Prove the two triangles formed (iriangles AXM ar'd.-I'ul‘lr B) are similar,
XM = 8 cox and YM = 6 cm, find the length of the u_hm of the circle.
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QUESTION 5 (Start a new Booklet) Marks

{a) (i  Show that the normal to the parabola 1f = day at the point
T(2at, at’) has cquation

Xt ty = Zal + L

(i)  Hence shaw that there is ooly one nermal to the parabola which
passes through its focus.

o} ] ' ;
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P(zat, at’) is a point on the parabola x* = day. 5 is.the focus of the parabola,
P € is the perpendicular from P tor the direcirix d of the parabold. 7
The tangent at P to the parabola cuts the axis of the parabola at the point R.

(i1 Show that the tangent at P ro the parabola has equation

b —y —at’ = 0.
(i) Show thar PR and Q8 biseor each other.

(iii) Show that PR and (S are perpendicular to each other,
State with reason what type of quadrilateral PORS is.



QUESTION 6 (Start a new Booklet) Marks

(@)  You arc given that 0.8 is an approximale roof of the equation e * — 03y =0,
Using onc application of Newton's Method, find a beter Approximation,
correct o 3 decimal places.

3
(b} (i) Dilferentiate cos® x, ' 3
%
' (i} Hence, find the exact value of I". 5in X cos’ T dx.
3 [}
| i )
I* is the point of interscction of the graphs ¥ = sec x and y = 2 sin 6
_ T ;
| in the domain 0 < %=,
b
£il Verify that Fis the point | Y2 |-
4

il The shaded region is rotated about the x - avis. Find the volunmie of tie solid of
resvolution formed.



QUESTION 7 {Start a new Booklet) Marks

. _ A
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| R (b)

LAS = cosAcos B -
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Solutions and Marking Scheme

Question 4

(a) i.

(a)

('m)

(4Avl

(1 mark)

£BCA = ZBDA = 900 (BC and BD are tangents to circle with centre A)
- £BCA + ZBDA = 1800
£BCA + £BDA + ZCAD + ZCBD = 3600 (Angle sum of a quadrilateral)
7. 1800 + ZCAD + ZCBD = 3600

ZCAD + ZCBD = 3600 - 1800

= 1800

. BCAD is a cyclical quadrilateral (Opposite angles add to 1800) (2 marks)

£BCA = ZBDA = 903 (Above)
- AB is the diameter of the circle which passes through B, C, A and D
(angle in a semicircle is 9000)

Now AE = BE (circle A and circle B have the equal radii, given)
o Eis the MP of AB ( the diameter)
.~ Eis the certre of the circle. » (2 marks)

AE = BE (above)

AC = AE (equal radii)

AB:ZAC ov AcC = A g (5'0dl-")
ZBCA = 90T (above)

AE = Ecg { vadia eirele
B Contra €)
In A ABC,
sin (ZCBA) = Opp/ Adj _ ' !
=.'51C,/lAB - A Acg [ un|’a+viq‘
= AC / 2AC .
= 1A s LCcAE = Go
~£CBA =300 no w L Acl] = 90" fram.
b p/c
Similarly in A ABD, . ot
ZDBA = 307, (2 marks) L ocaa - 3¢ °
(onjlc o m A)
CC8A = Az
Since A8 s lise of

5)/""[’1’\0“’(7




V. ZCBD = LCBA + ZDBA
= 300 + 300
=600
£BCD + ZCDB + ZCBD = 1800 (angle sum of a triangle)
£BCD + ZCDB + 600 = 1800
- £BCD + ZCDB = 1200
But ZBCD = ZCDB (base angles of isosceles triangle, BC = BD, tangents to a
circle from an external point are equal in length)
" £BCD = ZCDB = 600
~.A CBD is equilateral (all angles are equal) (2 marks)

(b) i £ZBAX = ZXYB (Angles subtended by common arc XB)
ZAXY = LYBA (Angles subtended by common arc AY)
ZAMX = ZBMY (Vertically opposite angles)
~& AXM (1] - A MYB (AAA) (2 marks)

We know that
AB = 20B (diameter = 2 x radius)
OB = 2BM (M is MP of OB)
".AB =4BM and AM = 3BM
Corresponding sides of similar triangles are in a common ratio.
. XM/BM =AM/YM
ie 8/BM = AM/6
or 6x8 =BMx AM
or 48 = BM x (3BM)
48/3 = BM x BM
BM = 4 cm and the radius = 2BM = 8 cm (2 marks)

D4 Ax M il 4 My g

B\\Mﬁ AM  _ x™
Y &8 Y —

o
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N
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10
Question 5

@ i x* = 4ay
Sy =x*/4a
dy/dx = 2x/4a = x/2a
~.m = X/2a =t (when x = 2at)
~.mof normal = - 1/t
(x1,y1) = (2ar, at?) \

now y -yl = (m of normal) (x - x1)
or y- at’=-1/t (x - 2ar)

ty - at’ = - x + 2at

X + ty = 2at + at’. (2 marks)

For the normal to pass throu gh the focus, (0,a) must satisfy the equation of the normal.
ie sub (0,2) into x + ty = 2at + ar®

0 +ta = 2at + ar®
0 =at + ar®
at + at® = Q
at(l +th =0
there is only one real solution: t = o.
. there is only one normal to the parabola which passes through its focus. (2 marks)

(b) i At PQ2at, ath), y = x%4a, . dy/dx = 2x/4a = x/2a and m = 2at/2a =t
Equation of tangent at P:
¥-Yp = m(x-x,)
y- at’ = t(x-2ar)
y - at’ = tx-2ar’
S -y —att =0 (D (2 marks)




ii

11
P(2at, at®)

Directrix has equation y = -a and thus Q(2at, -a)
R intersects the y-axis and so x = 0 at R and substituting this value into (1) yields:

iii

iv.

—y-a’=0
..y = —at’ and R(0, — at*)
S is the focus ie S(0,a).

Gradient of PR = my, =t (from above)
Equation of PR: tx—y—at’=0 y
Sy =tx - at’ (2)

Gradient of QS = my; = (v, = ys )/ (Xg ~ X5 )
= (-a - a ) /(2at-0)
= -2a / 2at
=-1/t
Equation of QS: Y =Y = Mg (X~ X )
y—a=-1tx-0)
Sy =X/t a (3
Let Intersection of QS and PR be M(x,; y,)

For M, set (2) = (3)

tx — at? =-x/t+a
tx — at®  =-x+at
t'x + x =at’+ at
x(¢+ 1) = at(c’+ 1)
Xy =at (4
Sub (4) into (3): S Yy =-at/t+ a

= -a+dd
=0

S M(xy, vy = M(at 0)

now the midpoint of QS = MP; (Va(x,, + X, ), V2 (yo + ys )
= MP,, ("2(2at + 0), Y2 (-a + a ))
= MP, (at, 0)
= M(at 0)

Similarly the midpoint of PR = MPp (Va(Xg + X3 ), V2 (yg *+ y5 )
= MP,, (V2(2at + 0 ), ¥ (at’ - at’ ))
= MP,, (at, 0)
= M(at 0)

PQ and RS bisect each oth:er at M since M is the midpoint of both PQ and RS.
(4 marks)

Gradient of PR = my, =t (from above)
Gradient of QS = m,,, = -1/t (from above)

So m,= -1/t
= _1/ Mypy

~.PR is perpendicular to QS. (1 mark)

PQRS is a rhombus since the dingonals QS and PR bisect each other at right angles.
(1 mark)
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QMCJhOﬂ 7

. -b 2
(4) o ¢ 6-/—5'—5 = =
_
- _ <. —
< /3 o+ o< d B - a7 =

2 2

o + 3 +5’1= (x¢f5+x>l»&(o</é+xb’+éb/>

(7 - 2 (%)

= b
2.5

25
(b\)(") V3 cos z - S = K cos(x+a<)

= R (COS x CoSX — S, Sl'/\oL)

£g e frng coe £y V3 = Rios x
/] = R
tan ¥ = _ A o= 2
= g
< = _E V3 oS x - Sihx = 2ecos/~ +

b - —-—
S
= T =+ T
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