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NATIONAL FRIDAY, 21 MAY
QUALIFICATIONS 1.00 PM - 4.00 PM MATHEMATICS
2004 ADVANCED HIGHER

Read carefully

1. Calculators may be used in this paper.
2. Candidates should answer all questions.
3. Full credit will be given only where the solution contains appropriate working.
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p Marks
Answer all the questions. 3

1. (@) Given f(x) = cos’x & * —'75“ <x< % , obtain f’(x) and evaluate f'(%). 3,1
)DL e a2 3
(b) ifferentiate g(x) = A
2. Obtain the binomial expansion of (a* — 3)*. 3
3. A curve is defined by the equations
x = 5co0s 6, y = 5sin O, (0L 0<2m).
d
Use parametric differentiation to find 2?:— in terms of 6. 2
3
Find the equation of the tangent to the curve at the point where =% 3
4. Given z = 1 + 24, express z*(z + 3) in the form a + ib. 2
Hence, or otherwise, verify that 1 + 27 is a root of the equation
2+ 32252+ 25=0.
Obtain the other roots of this equation.
5. Express — in partial fractions. 2
Xi—=%X—6
Evaluate f 1—1—dx 4
0x*—x—6
I/‘\\\\ 3
@ Write down the 2 X 2 matrix M, associated with an anti-clockwise rotation of
% radians about the origin. 2
Write down the matrix M, associated with reflection in the x-axis. 1
Evaluate M, M; and Hescribe geometrically the effect of the transformation
represented by M, M,. 2
7h Obtain the first three non-zero terms in the Maclaurin expansion of
f(x) = e* sin x. 5
8. Use the Euclidean algorithm to show that (231, 17) = 1 where (g, b) denotes thé
highest common factor of a and b.
Hence find integers x and y such that 231x + 17y = 1. 4
e i 1
9, Use the substitution x = (. — 1)? to obtain | — gy . 5
A J (1+x) /
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e Marks
@ Determine whether the function f(x) = x* sin 2x is odd, even or neither.
Justify your answer. 3
11. A solid is formed by rotating the curve y = ¢ ** between x = 0 and x = 1 through
360 ° about the x-axis. Calculate the volume of the solid that is formed. 5
12.  Prove by induction that — (xe*) = (x + n)e” for all integers > 1. 5
13.  The function f is defined by f(x) = - 50 % # -2, and the diagram shows part of
its graph. X
/ “y
BT
(a) Obtain algebraically the asymptotes of the graph of f. 3
(b) Prove that f has no stationary values.
(c) Does the graph of fhave any points of inflexion? Justify your answer.
~(d) Sketch the graph of the inverse function, f~!. State the asymptotes and
domain of f7. 3
14. (a) Find an equation of the plane 7, containing the points A(1, 0, 3),
B(0, 2, -1) and €(1, 1, 0). 4
Calculate the size of the acute angle between 7, and the plane &, with
equationx +y— 2z = 0. 3
(b) Find the point of intersection of plane 7, and the line
x—11 =15 =12
S D/ ; 3

4 5 2

[Turn over for Questions 15 and 16 on Page four

[X100/701] Page three



15. (a)
(b)
16. (a)
(b)
(c)

[X100/701]

A mathematical biologist believes that the differential equation

xd—y—3y=x4 models a process. Find the general solution of the
X

differential equation.

Given that y = 2 when x = 1, find the particular solution, expressing y in
terms of x.

The biologist subsequently decides that a better model is given by the
d

equation e
dx

Given that y = 2 when x = 1, obtain y in terms of x.

Obtain the sum of the series 8 + 11 + 14 + . . . + 56.

A geometric sequence of positive terms has first term 2, and the sum of
the first three terms is 266. Calculate the common ratio.

An arithmetic sequence, 4, has first term a and common difference 2,
and a geometric sequence, B, has first term a and common ratio 2. The
first four terms of each sequence have the same sum. Obtain the value
of a.

Obtain the smallest value of 7 such that the sum to n terms for sequence
B is more than twice the sum to 7 terms for sequence 4.

[END OF QUESTION PAPER)]

Page four

Marks



N 0= -
€= 191147~ 2
2942729142~

(e VN::.B :
(240 )1

J.TuiTD z
T L2 -

v — ——e

UG = %N
Y0l = xgahg

.m,hn.gm-wn\m-@
iy z
A.Qm.-x\.v = 4 -h

1]

=

T

——

(A
4
=G

\NL?
G <

—

 Z

7z v o ausg -0
<
TFC

-

TG -x

i
-« By

9®- =
SUISG -
e =
0]
XD
(~)8]

6

(£42) ;2

npr

P o,
gs - NVJ S SRy
NG =1 MG -y (s)
: (s
A 13420900 -wBRG R -0 -
5
NE) 4 .
DR (LN L)L (D) . ) B
J?XJ:V
X0 UDLYS - z
LX) ..--a
(70 AT (3RiD - (0.6
AKY
X,y - (b g
Q =
(N3 -
Am_. s -\ \vwﬁs_v\ i Aww;
XGUS 1) ym? -
Aﬁomg_nm - w_”_dw .

am? (kUs) vy 4 v X

xioy @ YD < (M

! 9 | NﬁJﬂ. AL k_lln [
my% NOT R pveapy ~P



|~ ov
O 1/ sxm-Y W Wl

(- o)
- 0
2 T gus

._I! r
Zus- I Slalys)] m I XROOR- Y @

; € £
TW T o,
S 9
. e T-TWw7 -
| S ¢ S
.154 | w HO: I v- Nf& w\
@N;_ﬁ T - lexly L :
(ene (s0e L |
WO - Jluh =P T T
mN?v\vm, . n., Y- X2 X
/! - T %
§ v
| - Ve c:x
5. -8
g.\. ,M_,ﬂ.’ N\ uX\ g

v

'
TN
o)

\
<
~—
A

L
—
«~J

—
X
—
<
€
3

3 v
] - 7 ®,

,Nﬂﬂ._ 2 v C¢--2
Ampwm e imbwu

STy 20 - 28

[
G127 -:2 =
D=1+ 23742 2y -2 -+2 -
Qz-00z41) 42070 - 20720 -2 ¢
((z-V)-2]{(z4)-2)

. o-1 SV 93 \ VoV z gy e

|oR)
14 =2 0S
m.u =

ST 0 S- 014 Or-
mo.rfa:g pSIOﬁn
R3)2 - 67 13¢-,3€ 1.3

Gz7y 25 -I8
\)Q‘

"
—~
-
oy
—
1
")
—
3
3
P



Orxs -1 o

OVrg- 9,; 5,& .

(Lx1-Q1) XT -L -
T I}X\ M.\;XN;NI - ~
Ix%uw; - §X¥g-L | |2 9XC < L
o p ; - LX1-Q - SaLxl - 0
- QXY=L <L, LA = )
Jﬁ% E P_XM\_MN =N & O\ kﬁ_/\md - 1§ @
D I+ T~ - _
N n ] ..my;
IR T X AN -
SR 2 5
N ,-DN = SR X Yok~ X \y -
gvsw J.:N% : SR RS VAR 0 7500 700 N RN -
0 £ (B L)
.Euﬁ\w 3NV A A..PMZ \,x; S S IR VD S AR N N NAUINY
ARE) (. mgb h
«J/wc\«é.m -1 ) .M _\mw |ﬂ!
R S 2R RS 2 A AU
re(-nIC = XP AT AN
A % B MX\ 4 .NX\ } X ) / X,V
\-Mg X
. i XS 2 = M) L
~\rx‘% =Tr & 47 |5v =X @ -
—r e x\;uﬂ E co%oﬁ/wm ﬁo L
= puD G- B \- ov -
IEC XSG - [\ %59 = Ao J.r ov )
??w-_ﬁxm-:é = - o\.ﬁo Vo= ey



hod DN QU
Ey/ = % P )

,,@?ﬂe [NOZU0Y

DS T=h o5

%
AR

m.

\1)

|

YAXRY

O=T*X

UL NP ﬂp
wﬁ o\ =\

WU e of

MTN? J zw
(143 4% ) %2

Lw? 4 x2(3W)

240
3-0

O TPWP &

1z ,%
Sr AR e

i oy
) A Qe 390 N

o
(2 e @

R

X
T- 1=

/BN

7%
¢-% < g@

Q/p/ E@)G /Eccusﬁ

20 g@ ma B

Qe

-

1}

wa kP
™Y

_,DQ,
AXSS y% u,f.Z

A Sl y,owz WO

1)

(x2¥)

G

nd

|\ A0y Ay 0s )
: VL) -y
xoct@\.
W N
x 0¥y 2 X ?3& V- N - U
L
(Uﬂ..c.rxwv - ﬂx x.v c.u
3
(P01
AAM;V . J;NM-V n, ¢
,,Ts,v N-w 6o-
XP xy-2 ra 0 -
?
D (x-2) L ,% e
(94 -= (x-) tu_%
Séé x
0 WD e
Y Ly ° ?mc,m@ .
(XT-) WS v ﬁ
XZ7WS\Y - 2_ ¢

)

Sy



L6 - 5
T ugdr- =0
G SV R TP R Y\
I
-
-] o)
,_ S| Ec 7~y ODG% Loy c@ﬁ\ﬁ 9@2
0-2-hhaxg- iyl
Q=P
O V41¢-012-
(20 2ANTS
0- Pre-eng b3

n

q - Anf Jw‘
J

(e-1) T4 (v :. ?w -
FIR IR I

___. AWVQV < q-3 -
m,ﬁg-ﬁmv um-munww.

g 30 quod 0o -
200 (ou
70)

OR

- CL. :_w

%

)

O- ¢

0= (v )
(259

Q =
nN )0 - - f\vzw

oA Y



D4

R}

y)u

i
o
a3

o8
oy
-
sl

X
~ID

=i

1y
=)

\w“mw U

J
+
~
<
o)
+
I~
X
3]

xP(xg ;Q . @@

Xm r:vo : Mm@

W

nWKo: XG - mmﬁ (Q
-
O ¢ Tk my

X tx -h

A0

IR = ﬂﬁ T
w6
N ) W
oo - (875
X
T -
e X -
»-xéu ;
xng- 9 °
") .-xm.._AQ : N ﬁ,
WX ( 2 SR04 DUy
x X
mx\ nﬁ, ¢ - @ﬁ
X1
SR e (@)
(8s¢) wa
- 3
f-uyh
0= 0-1Z-CHIC iy -
0= z-hiy A A0S
U+ -2,
SIS =1
:_.\HJ n%\ u.%aﬂ on

X



L= S

381 LS TR
meuuw ﬂwm -mw
W\ IS ;
5 =S o LN 4
A mobeg NIXRE
e
U =T
7| =D
[ARI IR v T RS
gy -
DEEDLADT 4D = 0wy C ¢
70 +DY
(340)+(hav) 4 (7 W 40 VT i
M=\ 7 ) o

=1 o9 OL:.)LANZ,Q
0= -d42d
A4 )7 - 7¢
MLLV )2 -
@tﬂdﬂﬂﬂm Y7
E-: Y
(]
TLJ -c)
WS 7 (g
— ?

e (98] 0 < ) § g o

L1
A < -

9 = [\- ,:m
T C.g fx = 3G
CC /5 lﬁ ucﬁ

Y )
D gD 2RI

w g G @
~O ]



