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Answer All questions.

For each question there are four suggested answers labeled (a), (b), (c) and (d). When
you have selected your answer to a question, draw a cross (x) on the letter for the answer
you have chosen in the Separate Answer Sheet provided. - :
Mark only one answer for each question on the separate answer sheet.

Where necessary do all computations on the question paper.

When you have finished answering, please attach your answer sheet at the top of this

question paper. Only the answers marked on the Answer Sheet will be considered for
evaluation.

01. 2—1—6~) Yis equal to
343

36 49 -36 49
(2) 9 (b) | 36 (c) 70 (d} 36
02. —— isequal to
xxx
(&) > (b) % (c) 1 GV
03. In(40) is equal to
In(8)
‘ ' 3 . In(5) . In(5)
| (a) lns (b) In(40) —In(8) (c) 1+ln(8) (d) n(2)

32 .
04. wf can be expressed, with 4,B8,C,D, E, constants, in the form
" +D(x-D '

A B C ‘ Ax+B C D
(a) 7 + 2 (b) 2 + 7+
‘ x+1 x-1 (x-1) x+1 (x-1) x-1
© Ax+B C ) A+Bx+C D E
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" The roots of the quadric equation ax® +bx+c =0, where a,c=0are @ and f3.

The value of > +——'17=
aff® fa
-b b ~h b
@ = ® = © == o Z
c C c c

- Given that the roots of the equation ax® +bx+c =0, where a,5,c#0 are & and

B Then the roots of the equation cx* +2bx+4a=0.

1 1 -1 -1
—and — = and —
@ e ® ™
(c) % and g , @ % and %
Given that x¥ = y* where x,y ,z are positive real numbers, then
(@)  log.(y)=log,(x) (b)  yin(z) =xIn(y)
©  log,(x)=log,(») @  yn(x)=zln(y)

The réemainder when (x* +2x* —x+6) is divided by (x+3) is

(a) -6 (b)) -0 (c) 48 (d) 54

The complete set of values of x for which 6x? > 11x+10 is

(a) f23<qc<% b) x<'“% and x>%
(c) “%<x<% | (d) x<‘% and. x>%

Given that |z| =2 and arg(z) = 2% thenz=

@ 1=V B -1+

(© —B3-i d —3+i
— | 3 1.,
The amplitude of the complex number T——z is

® -Z © = @ =

@ % 6 : 6 6
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Make use of the following diagram for QUestions
(19) to (22). A(1,2),B(-3,4),C(4,-1) and D(5,-2) are -
the vertices of the quadrilateral ABCD.

19.

00023

The value of (3 +1)° is equal to

‘ — ) — 64 d) 64
@ o - © @
cos38+cos78 = :

(a) —25in50sin 28 (b) 2cos26cos 56

(c) 2sin 268sin 58 (d) 25in 28 cos 58

All solutions of the equations sin 28 =sin 2« are obtained by taking all integefs
values of » is

() nr—(=1)"2a (b) 2nr+ (-1 2
(€) mr+(-1)"2a @) 2az-(-1)"2a

If 6=BT” then cos&d=

-1 1 3 -3
- b il x2 d NS
@ 5 O @ @ =
7cos@+24sin @ can be expressed with o acute in the form
(@  25cos(f-a) ® 25 sin(9+%)
(c) 25cos(8 +a) (d)  25sin(f-— %)
If A+B+C =x the tan(4+26)+ tan(B — ) +tan(C — &) is equal to
@ O | (b)  tan3d
(<) tan(4 +26) tan(B - &) tan(C - &) - (d) tan &

If t =tané the value of —ﬂn—%’———is equal to
_ 14+cos28 ‘
-1 1
(@ - (b) P () ¢ d -
A(L2)

D(5,2) C(4,-1)
The length of the line segment AC is

(@ 243 () 22 © W2 @ 2
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The co ordinate of the mid point of the line segmenf BDis -

(@ (L) ) (11 © LD @ (41

The gradient of the line AB is

@ 1 & -1 | OFA @ “%

. The acute angle between DC and CB will be

(@  tan™ (%sz ® tan™'(2)
)  tan” (%) @ (4,)

The equation of the line through B parallel to the line AC is

(@) x—yp+3=0 () x+y+3=0

(c) x+y=-3=0 (d) x—y-3=0

' A circle, whose centre is the point (a,-b) passes through the origin the equation of
the circle is

(@) x*+y +ax—by=0 (b) X*+y —ax+by=0

(€)  x*+y*+2ax—2by=0 ) x+y"-2ax+2by=0

The circles Cy and C; have equation x*+3”—4y =0 and x* +3* —4x=0
respectively. The point (1,1) lies

(a) outside both circles (b) . inside both circles

(c) on circumference of C; (d) inside C; and outside C;

llm x—l‘l -_a—" .
x —a| ——— | isequal to
X—a

(a) na"' - (b) —na"™ (c) —na™! (d) —na"™
fim (sin5x+x) |

x—=0| ————|=

sinSx—x

3
(2) 3 b 3 () -3 (d) -4
] A
Z(ln i2x3|)=

1 "

@ = ® 3 @ 5 o @ 6
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There is a stationary value for the function y = x* —3x—3

(8 x=32,y=-5~1 (b) x=zI, y=5,1

(c) x =.i1, y==5-1 (d)

@  xln(2) )
(c)  2xIn(2) (d)

x=3%2,y=15

21n|x[
In[2|.2*
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25080 @00 BErne & JSmon gbd Q&SE)&S.

=lz—z,|08 88 z; ® z, ©Bben o0

@  |z+z

Ecscj)o falavle] eBmm g— 29 coalOejen.

Z! —Z,

@) 8 {ﬂf—z-’—}=§ a8 |z|=|z| 00 ecuds.
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06.

07.

" 08.

X+ +2gx+2f,y+c =0 Bafo @ x'+y +2g,x+2f,y+e, =0
Des @EENS cleam BP oem ghu3mdn Gwealn.

P¥+y +2x-4y-11=00dom & x-y+1=0 oog DO 4 @ B &
edeom od.

03] AB 8dndnn » Biduned o@mogce,

(ii) A=) B &t ool § ¢ & qif Dadon peded edemn ool
g Sadned ©fnoMme, DM,

X® y goecs 8o BEgedg a o b gdm:ddid edeamn mbs AB &o@

cbmed afmome ~+>=1 88 ones DosH. X & y grees @n

a
_ , a.
B8eb@s a]—mm L qoim:aeddns edean noe CD oog =L@ed
1

oPnofe @oale. AB & CD ot cba) ecwm edecan Ba Q QuBBec

DD oK.

(7)) cues AB 8o &8 & Q om Bg @Est MNom 6og ebided
efndein /x+ly =000 coddss.

(i) cRcabe a6 %(cos X)=-sinx QO cosiouln.

(ii) oan oo _@mx Smens gloEgan oSS,

{er) x* tan? (x3 ) (em) In |sec x-+tan 'x| {gt) tan™ [ " 2x - )

—-X

(iii) y=sin(msin™ (x)) =8

2
(l—'xz)d y—xﬂ+mzy=0 20 cmsidaim.
: dx dx

- &P quiddH. -
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Beokens HPbHe LLGMOEEDED

‘alghGhTabHed Biglient 11 LT QEH

BoHf g 2009/2010

MAF 1301/MAE 1301- gl &sfigb—~ elamssrar 1L

et - 3 D& LT EOTEIBET

Erem - 23-12-2009 ) GRID:- .U 09.30 — (.11 12.30

@b almssenEsn alaml wafsdgs.

01. i. Bweimalany &(HEGE.
a' —x' {d+x . ax’ +x'
@ —2ox+x* ) (e -5 a*—ax+xt
il. MeeumD g HRGLDE CaLTHSMS HilHE &.

. 2
log, (xp)=7 log, [Ec;]=5

B+1

il. sweIG x* — px+g =0 @ Srassn o, B ead R Geirsrar. fbﬂmm@m —
- @ BuRhen apebibainsd QBT EHllp & SN L& &6,
02.i. f{(x)=(cos7x+cos 34:)2 -F(sin 7x+sinx)2 STad SULILL Gl
(a) f(x)=4cos’3x eramés a1 (Ha.
1) f(x) B @benion) QUDIOTEEMSYD, SAHGODHS AUYIOTEHDBILLD ET.LL_{,JQ[&i.-

— 3
"l tan39=w 6Taud - &I (B,
‘ 1-3tan @4

(a) #=tan™ (%) inppib @ = tan™ (1—95) gy, tan (30 —a) =1 etands &1’ Ga.

ili. sin28+cos28 =sinf —cosf+1 eraligd S0 Lpeil QUTFIS HTe Benea
S TNy (1AL 2 SV = = £ 8
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03. 1 [1+£] Beng! FHDI-L efsded x Ee - sugpieLTaig IFHHNGHE QEsLEID
7

Bemeoules, x° @sm (& SO &L ) % gTeords Ui Defengi. EEkGh 1 QhaE @b
Gmi @@Glausummn@m

(a) n @6l QUEIOTENHGSE & EwHH.

(b) Bsi alflaled, x° B GamiEHSED ET60IDS.

1. B6NEG <2hAMSOETULD, BhM GUETEGDETYD AETMIL Gpelol b [Harulsd
DD 6T 61T 60T

(2) v meman &rrﬁﬂumrrsm m@&%&rﬂeb ‘RUEGLHHSTID?

- (b) GeweusuaaipaD eThHeman afisaisd @@rﬂ@u@g’ﬁg}eumb.
() @aiGar aufulgud SpHuis Gual BmEEs
(B) eveveor BpadEehd @dmIE Hihbeed _
() erebeor e e Homnld oo el @ Bmsmed

O9x

4 i, .
(1+x)(l—2x)

—-@ USHHL Dsianons sTHESenroHs.

il (x—2) wppib (x—3) @Ay EreiGD gpaprd we P x° +ax’ +(b-2)x+c -1
i aneisigh. Gogib (x—3) seug edTpIDb Ue udgpid x* +ax® +bx B
siMafuTGeDaS STLLL Geatar. a,b byt cayAuaipapl Gums.

iii. sTebeum Qo x E@EHEGLD 0‘ ;&1 ETENLISENET [BYDlaNss.

' ¥ 10x+27 7 2

05 i. a+ib erai@ibh aealsd eTHSEIMIESE. BHG i° =—1ay®D.
(1+)(2+1)
( )
3+

1+1

® 1

il, HasQevan O WG PN af&sD sTaMIDMmD UETIDIES.
Oeieu(heUEmsUDemD Pnias.
@) |z + 2| =|z, — 2, | eretier, z, WhDID z; SBLPHT BldaHEaET GHUTSD g

Z|+22

®) sﬂé&fm{ }:% stafin |z,|= |2,

z,— z,
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06 et st x* + )" +2gx+2fy+c =0 wppib x*+ 3 +2g,x+2f,y+c, = Ostam Bk
Ganemiong @hlushatar syl Qslaldds.

al Lbx> +y* +2x—~4y-11=0 opmd x~y+1=0 eremuan A4 ppib B @ Qe Geamman.
aive (HeL6ITeLDEMDE & 6l B

(a) ABm el L oned Qamai. sul L @ dwsiun®

{c) 4 mm@m B @@mn_na&é Qgsdsugid sSrullL el HBhg BIST Garamomsgh
UL L HEeir FLoahLIn

07 x—wés wppd y-—BiFa hduapomp aodppbd b g dusbe Qe B GEICsTH AB uldr
GFIDEDILITL T 601 f-i‘-%;—=] D460 EUmEGDIESILL OTQLORT [fipia s,
a "
2 - 2 ’
X DDOID y— B SHbmema (LpemmBEw %—— , ?%@mmmgﬁkﬁ) Qan_@b CpTean® CLD @
: 1
Faun L& erais. Garhast AB whpd CD erdiuar ol GanGib ysiel O @sn
6T Gn IBEDETIE T lTEs. LjsTem (h k) g AB 165 Bmagonudar, O @J_rrnug,ﬂtm_sm
Doamagh Gan_rag Ax+ky =0 etan Poieys.

08 i.gpad ségasosl utalsg %(eosx}=—sinx B Hoe|s.

il. x fss ol
(a) x* tan® (x’)

(b) In |secx +tan x|

2x
tan™
(c)tan [I—sz
4y dy

iii. y=sin (msin”l (x)) 6TeuAT, (IFx )dxz —x;+mzy=06rsm BIia)E.

X LA NemiDu L gy * R
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The Open University of Sri Lanka

Foundation Course in Science

Final Examination 2009/2010

MAF 1301/ MAE 1301 — Pure Mathematics — Paper II

Duration: Three (3) Hours

Date : 23-12-2009 Time : 9.30 am — 12.30 pm
Answer FIVE Questions only. |
1. i. Simplify as far as possible
a'-x'" ) (d+X y a’x* +x*
A d?-2ax+x* ) \ax* -3 a-ax+x°
ii. Solve the simultaneous equations
.2 ) 4+
log, (xy)=7 log, [EJTJ =5 '

iii. The roots of the equations x* — px+q =0 are denoted &, . Find the

o+l and B+l
o

quadratic equation whose roots are

2. i. Given that f (x)=(cos7x+ cosx)2 +(sin 7x +sin :vc)2
(a) Show that f(x)=4cos’3x :
© ~(b) Write down greatest and least value of f(x)
3tanf—tan® 4
T 1 3tn’g |
(@) If @ =tan™ [%) and o =tan™ (1—5;-) show that tan(38-a)=1

ii. Show that tan 3@ =

iii. Find the general solution in radians of the equation
sin26 +cos28 =sin @ —cosf +1

3. i. Inthe binomial expansion _[1 +£] is ascending powers of x, the coefficient of
n '

x* is 6 given that » is a positive integer.

(a) Find the value of n ‘
(b) Evaluate the coefficient of x° in the expansion.



ii. A group of four boys and six girls are to be seated in a row
(a) How many possible arrangements are there
(b) What is the number of arrangements

() There isa girl at each end
( ﬂ) All the boys are seated together

(») All the boys are seated at one end of the row

. i.Express ox 5 in partial fractions
(1+x)(1-2x)
ii. Both (x 2) and (x-3) are factors of the cubic polynomial
* +ax® +(b~ 2)x+c—1. Also given that (x-3) is a factor of the cubic

‘polynomial x* + ax +bx. Evaluate a,b and c.

iii. Prove that for all real x
1

1
<_..__ -
X +10x4+27 7 2

O Express in the form a+ib, where =-1

(1+1)(2+9)
@5

®) 1+1
1 i

ii. Define the modulus and argument of a complex number
prove that '

(a) If |z, -+-zzl=|zl — z,|, the difference of amplitudes z, and z, is g—
() If amp{ +zﬂ} = then |z,|=|z|
z, 2

. Express the conditions that the circles x* +3* +2gx+2f,y+¢, =0 and
x* 4y’ +2g,x+2f,y+¢c, =0 should be orthogonal.

The circle x* + 3* +2x—4y—11=0 and line x—y+1=0 intersectsat 4 and &.

Find
~ (a) the equation of the circle on AB as diameter

(b) the equation of the circle through 4 and B orthogonal to the given circle.
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7. Prove that the equation of the straight line 4B which makes intercepts a and 4

" onthe x and ¥ axes representing £+-§;—=I
_ a

Write down the equation of the straight line CD whose intercepts on the x and y
22 2 '
axes are %and - respectively. Find the co-ordinates of Q, The point of

intersection of AB and CD. Prove that, if the point (h,k) lieson 4B then the
equation of the line joining Q to the Origin is fx+ky =0,

- 8. i. Using the first principle prove that %(cos x)=-sinx

ii. Differentiate with respectto x
(a) x°tan’ (x3)

(b) Injsecx+tanx|

| (c) tan“'( 2x2]
I=x*,

. 2 . . .
fii, If y=sin(msin'[ (x)) prove that (1~x2)%—x%+mzy=0




