QUESTION 1 [15 MARKS]
: ) (a) In the diagram below y = f(x) is given
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R On separate diagfams, and without the use of calculus, sketch the following graphs. Indicate clearly any
Ap ril 2009 asymptotes, any intercepts with the coordinate axes, and any other significant features.
1
®» vy= 2
S
@ y=-J/® | 2
@i y=e® , ‘ 2
General Instructions )
@) y=f@2-x) 2
All questions are of equal value TOTALMARKS: 75
®  y=ri) 2
Working time - 2 hours + WEIGHTING: 30 %
5 minutes reading time I
Write using blue or black pen = Start each question in a new (b)  Given the fupctlon f(x)= 2" Jx_
: booklet . . . . A
Board approved calculators may be ‘ @ State the domain of this fanction !
used
All necessary working should be (i)  Show that f (x) is a decreasing function and hence find its range 1

shown in every question

Standard Intograls Table is sttached @it Draw aneat sketch of f (x): J2—+/x. ;showing all important points. . 3




QUESTION 2 (START A NEW BOOKLET)

@ Find [ 7xy{4x” -3) dx
®) Find | o

- x—1

(c) Evaluate

®

tan x.sec* x dx

© e Iy

(i)

© tmmy | ¥

, by using the substitution ¢ = tan >
cosx+2 2

Find the values of A and B such that

e’ A B

(e" +2Xe" +1) (e" +2) ‘ (e" +1)

x

Hence find ITZ—zdx.
e +3e™ +

p
@) I,,=_[cos”xdx nz0
0

() Showthat 7, ="=11

n

(i) Hence evaluate | cos*xdx

ot a
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QUESTION 3 (START A NEW BOOKLET)

@

)

©

@

0]

Find the equation of the circle such that the points A (3,-1)and B (9,3)
are at opposite ends of a diameter.

/

State the foci, directrices and eccentricity of 4x” +25y —100= 0

2 2
Prove that for any point P on the Hyperbola iz— - %2— =1, the difference of its distances
-a

from the foci, S and S'is constant.

2 2
Find the equation of the tangent to the Ellipse, x—2 +2_=1 from the point (x1 , yl).
a

B
Hence explain why the equation of the chord of contact from the exterior point (Jc0 s yo) is
XXy | Vo

_._._.+—-=
a® b?

43

NOTTO
R SCALE

The point P[ cp,-c— ),where p#x1,isa point on the hyperbola xy = ¢” . The normal to the
p

hyperbola at P intersects the second branch at Q. The line through P and the origin O intersects the

second branch at R.
@@ Show that the equation of the normal at Pis py — ¢ = r (x—-cp)

@i) Show that the x coordinates of P and Q satisfy the equation

1 ¢’
x* - c[p - ——)x ——=0
FT P’

/@ Find the co-ordinates of Q and deduce that the ZORP is a right angle.

[15 MARKS]




QUESTION 4 (START A NEW BOOKLET)

[15 MARKS] QUESTION 5 (START A NEW BOOKLET) [15 MARKS]
S5+1i
(a) Express the complex number z = Y in polar form. 2
—2i ‘ . 7 . 1
(a)  Using Integration by parts, to show jsin(ln x)dx = —;(sml—cosl) +E. 4
1
(b) Find the square roots of the complex number z =5 — 12i . 2

) Without the use of calculus, sketch the following graph. Indicate clearly any asymptotes, any intercepts
with the coordinate axes, and any other significant features.

(¢) Ifz=-2—iand w=3+ 4i show on separate Argand diagrams the points represented by ' ly‘ - (x - IXx h 2)(x B 3) 3
0] Coz4w 1
(ii) z2Z +w 2

(¢©)  Normals to the ellipse 4x* + 9y* = 36, at the points P(3cosa,2sina) and Q(3cos f,2sin )
are at right angles to each other.

: . . Show that:
(d) P represents z on an Argand Diagram. z satisfies | z—2i | =1 3sina
: @) the gradient of the normal at P is — 2
. . : . 2cosa
® Sketch the locus of P as z varies. 1
(ii) 4cotacot = -9 2
& «~ (i)  Find the maximum and minimum values of Arg(z) where — < Arg(2) < 7z 2
o -~ (i) Find the complex npmber z,, in polar form value, when Arg(z) takes a minimum value. 1 : (@  The complex number z is represented in the Argand diagram by a point P.
Mark on your sketch the position z,.
P moves so that lz +5|—l z—5l=4.
° (e) Given that z° = ~i
7 ’ @) Explain why the locus of P is the right branch of a hyperbola. 1
@) Find the 6 roots of unity in Polar Form. 2
) (i)  State the foci and find the Cartesian equation of this hyperbola. 2
(if) Sketch the roots on an Argand Diagram 1
@i)  Explain why there are no conjugate complex numbers in your answer 1 (iff)  Find the length of the latus rectum. 1

END OF PAPER




EXTFZL —vi< 11 v L\
ScoTS colEGE (Suggesred Ans)

D 10 P '- )
l | n

i
-L[& ~1{\ Ve T e:—e‘
} | ,1
] -1 — ' 2
j\ | / ))
. ‘ |

W

e Cxt < Tre [N LU Ly uestion |
"X P

V)

lu)




(A ‘
v T

‘@ _%ﬁsﬁﬁ;
D"DWMJJ A
%xZi%

) Le)- (2 Ki}
x¥@a-%@~)“%
T e Bk [ LAy sshooc

P ?@% ve o Alroy decreon -
L Peym Ag) - O UtZ
Q@ﬂ%& Qéj\<ﬁ 5 o




- 5
y ﬂ‘anx_secxéx
¥ o o S

Teu fauis ) s
S=bdonix + sechleuae
. g
[Vi‘cm /z/)t“cur\')—x E
&+ 4 (6)
Y+ % 5%
* e L e
i L= g
o C)X: L
{ ‘ 2— ;;)F- Sec?y
T = <
/° V-t e R ot
| [+ ' K‘% ”“=_ ’I'“,cm/wq
( [t 24245 X=9 s feed
DT e =2
| he2
o 3 |
[ —
1 = ten /j
%Lgfﬁ& ;3/ S

)

TRC 4 TS [F X LY 5 S (o, L

e = PEH) T RERT)
€>/< NS+ S + MZ}%
Petl= | JaRVACE RS




0 N
ON-1 = Un\/
One” - Qnﬁ%/

Cxt £ Hrelrian L0901 - yuesTion A

AV = Cos X U = Caos Ml
V = Sinx d\)_ = n-| @Jn~l)< —%SV\X

| e |
- [S““%ﬁ'*l t 3 D) G Fokx

= (n-D j( |~ Casx ) Cas o

- e }@;";@K — - Og@x o

e

= N~ \/Ib"@ - (- OCV\
‘f‘:[)’\ ~ - /__Eyvz)

A -1
LY\’ Y:/\) ngz)




) D Potl = Gl 9) ,: o
@ f;i’i,/ ’ o _92?_ M_‘%L ﬁ’(%’ CP}
MB - § 32427 - Txt - 3
: > P = ~CpP
M = 13 ctﬁaobe'/- , P = ——C%E)l 3 PCK )
- (><~6§LT @,D =13 Mo “fl/DL
| m'\bmmL—_ p’—
b) %<: “+ g/ [E.l (P&j 'ﬁ) ﬁf—{—\’\/‘o 45 b@j‘ﬂ/‘&_
o O( 6) e ~Zkc XYy=c® =D
< ’LLS | e\‘% T PY-Cc= Pcp)
- =[] Pecrang D
~Gs . D [’}(s t%—l & ] C’L
e S
Pu-c - pCt
~ =P L RPCE = —~ D)
; 5,:%29/3 ot < - PPle-cP)
1
e 7! g xeps
- e@m’—@ﬁ\*zﬂ .
+ SoX-Cp X — = D
X = P

\S/ 2 Jo. %ﬂcﬁD“ PSXX"C/@L = O

b Pad s%ﬁn%[j%e el




- . R
-

%\S@- Wéd‘cc owe X' | Xp | T "A""“‘ — —~ - -
o oL 3+ (@rb)™- 5-12¢
Xpe P " A 502 o G acbi =5 12
5 6 HOLABL=2  obfes  ZabiiZ
K= G5 Ar ¢ \LgﬁJGé‘
‘ [ 15+ 130C b
' bl*—k 56536 = O

Tz

[yl ~4=°.

SUJD A X&’C
5 s
%:%/3 GEL PR J &6
R ( ) ‘ ﬂ\/ | 2
=

Rop
-~ b |
= )/ s §i 'F—).‘—“E
P C Lpe—p*
o3




s t?Ct—C- _’/re LY (AN, Lt} \V\J‘ ~DL Ty % st — [N R S > | ._\J\)VJ\ VTN

d) \ ) Sm(@/\?s}&
uE N e -1 Y =S
» S N Ju = K(Q\S(/Q/V\K)E/
;ﬁ\%(zwm,;\ U//\% = Bgr\(@/\X) -+ &‘—C@ (@V\k)dx >
o B ! - -
Arg(E)re- B de-t - et
e | <
(PO - \]_:7) QS% /If &SW(QV\%BI *“ - QyCQ’“fj'“/_L'
63 ZQ, _ _( —_—
. : =y T 2L —
Z, - | Cis (B+% ) = Cs(3)Gert™ < +]
S T= e EmiGaile)

Zy - 1cls (3% | |

s lcs(E . s |
%é: \CLSQ%E = \CBQ%)SGSfﬁT ) /

g-@ =\ CIS(”TE@Tr

/*;: | Z 3

=
E\\

—
\ \




<
(- 5131536
%X * \%&%; D
- —Bx
\ﬁﬂ
O(tqDTAm: &___ZL,’%()(
T 2CSmn
Prown = +2.Sinx
2 s ™

S.Wﬂan) &) wmenn 732%_%%

we knou 2SSt 3SmB . -]
PGl 2@3(}2

ggt Q‘.TOW\OS TOA@
| Lﬁwo{@rﬁ‘”q




