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THE OPEN UNIVERSITY OF SRI LANKA
FOUNDATION COURSE IN SCIENCE

FINAL EXAMINATION - 2010/2011

MAF1301/MAE1301 —- PURE MATHEMATICS — PAPER 1
DURATION — 1 % HOURS

DATE : 17" December 2010 TIME: 1.30 p.m. — 3.00 p.m.

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 of 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 attaché your answer sheet at the top of this question
paper. Only the answers marked on the Answer Sheet will be considered for evaluation.

01. Iflog,(y)=2

a) x=2y b) x=y* c) =y d) y=2x

02. log(3) — 2log(2) +%log16 is equal to

a) log(80) b) 10 c) 0 d) 2log(12)
-t 3
2 4
03. !;{?o_ simplifies to
1:X3
' L 1
a) 1 b) p? c) p? d) p

04. f(x)=x* —3x* + 6x—2 has remainder 2 when f(x) in divided by
a) x—1 b) x+1 c) Xx+2 d) 2x—1

05. x*—3x*+2x~6 has afactor
a) x+3 b) x-3 c) x—2 d) x+2

06. If—tP _ 9 .
(x-Dx-3) x-1 x-3
a) p=-2,q=1 b) p=Lg=1 c) p=lg=-1 d) p=lg=-2

the values of P and q are
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If x>+ px+6=0 has equal rootsand p>0; p is

a) W24 by V6 c) 48 d 0

If x* +4x+ p=(x+g)* +1, the values p and q are
a) p=2,4=35 b) p=54g=2 ¢) p=-lg=5 d p=-2,9=5

If the equation 2x* +3x+1=0 has roots @, #, the equation whose roots are i,% is
o

a) 3x* +2x+1=0 b) X +3x+2=0

c) x*=3x+2=0 d) 2x* +x+3=0

If @ and f are the roots of the equation x* — px+g =0 the value of a” + #* is
8  p-gq b) p'+2g ¢  p'-2g d p

The length of the line giving (3,-4) to (-7,2) is

a) 2413 b) 16 Q) 2434 d) 2\/5.

The midpoint of the line joining (-1, -3) and (3, -5) is
a) (1,1) b)  (1,-4) c) (2,—-8) d) (1,-1)

The gradient of the line perpendicular to the join of (—1,5) and (2, -3) is
3 1 8 -8
a - b - — d —
)3 )3 P 3 )3

The line joining (1, 3) and (a, b} has unit gradient
a) a—b=2 b) b—a=2 c) at+b=2 d) b—a=4

The equation of the line with gradient 1 passing through the point (h,k) is
a) y=—x+k~-h b) y=x+k+h

c) y=x+h-k d) y=x+k-h

If the equation ax® +by* +3gx+ 2y + ¢= 0 represents a circle through the origin
a) g=0 and f=0 b) c=0
c) a=b and c=0 d) c=0,g=0 and f=0
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The radius of the circle 2x” +2y* —4x+12y+11=0

Wi A

2) 2 2

Question No. 17, centre of circle is

a) (1,-3) b) (-1,-3)
d [ 1 J
—f—is
de\l+x
-1 1
a —_ b
) (1+x)? ) 1-x
(EIZH)IS

a) 2x b) 2xe™ ™
i Inx+1 i
dx 2x

1 1 1

—_ b -
) 2 ) x+1 2x
If x* + y* =4 then P i

dx
a) 2x+2y b) 4-x*
2

Ify——-cosx+sinx;ix‘r is
a) cosx—sinx b) -y

cosx+sinx

If x=cos& andy = Cos@ + Siné, % is

a) 1-Cot8 b) 14 Cot8
3sinx~4sin’ x is equal to
a) sin 2x b) sin 3x

c)

V2

3

G-D)

In(1+x)

2xe

1 1

x+1 x

cos(2x)

1+tan @

cos2x

d)

d)

d)

d)

d)

d)

N b

(=3.-1)
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(x* +De”

1 1
x+1 =x

d)

I-tan @

cos3dx
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30.

The number of roots of the equation Cos@—sin @ = 0 between 0"and 180" is
a) 0 b 1 ) 2 d 3

The polar from of the complex number i—-l—i is equal to
—1

oo T T o

a) Cos;ﬂSm-é— b) Cosz-i-zSzn A

c) CosZ +isinZ d) C'osz—jc +iSin 2z
2 2 3 3

If P(z) in any complex number represented in the Argand diagram the number
@(Ziz) correctly represented by

Y & (22 Z.).
3) 8 U,L%) Y P(2) b) A «
Al w ~ Pc%)
o 2@ 5 > M
p!
c) (2 d) AY

2 / P <

1 3 :

. > A 3] > %

If (1+x)" =cgte,x+e,x7 + 3’ ++e, x" then cy+c, +c,+e;+e, =
a) 2 b) - 2° c) ol d) 2

21
In the expansion of [x + -:ﬂ the coefficient of the term independent of x is

1 | 1
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d) p=1,g=-2.
d) 0.
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THE OPEN UNIVERSITY OF SRI LANKA
FOUNDATION COURSE IN SCIENCE

FINAL EXAMINATION - 2010/2011

MAF1301/MAE1301 — PURE MATHEMATICS - PAPER II

DURATION - THREE (03) HOURS

DATE : 17" December 2010 TIME: 9.30 a.m. — 12.30 p.m.

Answer FIVE questions only.

01.  (a)

®

02. (a)

(b)

03. (a)

O

(c)

If log, (&) = x, write down an expression for b in terms of gaand x.

log, ¢

Hence prove that log_ ¢ =
log, 5

Given that log,(6) =m, and log,(5) = n, express log, 10in terms of m and .

The roots of the quadratic equation x* — px+g=0 are & and B. Find the
quadratic equation where roots are @ — pa® and #° - pfA*.

i. If p(x)=p,x"+p,_ x"" +.et p, is divided by (x—a), then show
that the remainder is p(a).

ii. If QO(x)=x*+/x"+gx®>-16x—12 has factors g(x+1) and
(x—2), then find the constants 4,g and remaining factors.

Resolve the expression 7~ > into its simple partial fractions.
(x2 +1)fx—1)

Prove that
l+cos&+sind 14cosf

l1-cos@+sinf  sing

If sin & +sin 268 + sin 36 + sin 46 = 0, show that & is either a multiple of %or a

multiple of 2?”

Find the general solution of the equation 4sin & =sec®



04.

0s.

06.

07.

08.

(@)

(b)

(a)

®)

(a)

(b)
(a)

(b)

(a)

(b)

Ify= cos[e’r +£), show that d—'g’
: -4 dx

00058

Find d_y when
dx

i. ¥ =Injsec2x + tan 2x]

14247
1+ x?

and simplify your answers.

2
2x

=& _
dx

(i +1)

Find the Modulus and one value for the argument of ~—2Z-

-1

: 2+6i — 4
Express each of the complex numbers z, =(1-)(1+2i)),z, = 3+ 6'1 )2y = 7 I

—1 -1

in the form a+bi where a and b are real.

If z,z,,z, are represented by points p,,p,,p, respectively in an Argand

diagram prove that P, lies on the circle with P, P; as a diameter.

Find the number of ways in which a committee can be chosen from 6 Boys and
6 girls.

i if it must contain 2 boys and 2 girls.
ii. If it must contain at least 1 boy and 1 girl.
iii. If either the oldest boy or the oldest girl must be included but not both.

Write down the greatest term of the expansion (2x+3y)'® when x =1/2 and y=1.

Write down the conditions for two straight lines a,x+5,y+¢, =0 and
a,x+b,y + ¢, = 0 are parailel and perpendicular to each other.

One side of a rhombus lies along the line 5x + 7p = I and one of the vertices is
{(3,-2). One diagonal of the rhombus is the line 3y = x + I. Find the co-
ordinates of the other vertices and equations of the three remaining sides.

Find the equation of circle whose ends points of the diameter P;(x;,y;) and
Pix2.y2). -

The equation of circle is S = (x — 1 )* + (y — 1)* —4 =0. Prove that the straight
line U=x+y—2 =0 intersects the above circle at points A and B. Write
down any circle passing through points A and B. Hence find the equation of the
AB as diameter.

-Copyrights reserved -
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bl alemEsEhioh aloml waldgs.

01.(a) log,(b)=x erafieir, b @henear GETamaIMU @ WHDID X o minsaafsd TN,

: . _log, ¢t
BFakphg log, = Tog. s 67607 [BlIR .

r

log,(6) =m whmibp logg(5) =n erameyd ol log,10 m m wpmib n e piliybEssM
GarmeuLIL{H HHIb.

) x*—-px+g=0 ETEMEID  EHLie FHOUITL Ly 607 mer&&:sﬁ a , f ByEHLD.
o’ — pa opmib 5 —ppt B EIsIDEnD EP BRI &b QBTEmIL..
@by & SLOSHLTL I & & e,

02.() ()  px}=p,x"+pud ot py @ (x—a) b axpdsTed 158 p(a) sTancs
ST ([HE.
(i)  (x+1) wpmib (x-2) stsimem O(x) = x* + 7’ + gx’ —16x—12 B siyaiast safa,
wiiledldsa /7, g WD B sryais sTalUaIDmDE &S,

(b) x—2 - @ UeHLIdaors shSSmybs.

(xz +1)(x—1)

1+cosf-+sind _ 1+cosé
03.(2) 1-cos@+sind sin

GT&T [HlieY .

(b) sin@+sin28+sin36 +sindd =0 erafidn, & Qang! g— B U LG SDlebang) 2?77
T h WLhiG 6Tk &L (H.

(c) 4sinf=sech sramayd &LoSUTL L6l QUTEIGLET o Bamand e,

04.(a) (O y=1n|55:02x+tan2x|
i 1+2x°
if ==t
W) Y 1+x?
. dy . .. .
sTauiEYD Guim ) — B STais 0hpid 8105 S 6D (T EDHE

2
(b) y=cos|e" +Z} arafia, i:v—=92—e”y oTamd &I ([H.
4 dc*  dx

1
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i+1)*
05. (a) ( )4 B @ LD[DDJLD alFFHHNT @h QUDIDTEMD eTamIeUDIDE TS,

(i-1)

M z=01-i)(1+2i), z =23t61_i, z =;fi eTaanID ReudeuT(n SbsGeaitameTyd a4+ ik

sTaTEID aulp6llsh SIHHGIMIEG®. BkG a WPMID b eTETUA GLEWEEST.

2, Zy, Z; GTEOUET (WODPGW ysTafwst B, P, B etd@lcuDpred Dydel eufiul &#Hed
GPEGGwaid, BF @ ol Lioned arai. el s F e aiatsar Hpas.

06. (2) WD FpaismeniyD, D QUATEDETYD QST G @amalhba
(Teirer(HeIamaIDEDD 6THSmam eufEsmed pTGUBGESEIND 6TarH asnwm&

(D) o5 BSranf YharsameTyD, Eranh QUATSMSTLD QT s (HLnTsr

(i) EEHOUDSH QM WMEUD @ OUDTmEILD QT @Hiiledr

(i) euUZ - DpEbenlpll T BDOG GG ES 2l QUAT 2 _siTauThislLL.
Beuanii(BID <BHEUMTE0 B 6L(EHLDEVEVT].

) x=1/2, y=13y50bGurg (2x+3 y)]a sTeimgnip  Gemepeuular WB&l Quiw e milsmu
TIPS

07.(2) ax+by+c =0 wppb ax+b,y+c, =0 ereigd @raii® CriCaETBSsT ETADTA
FINHAFIOTEUSXGID Q&GS ETEUGDGHONAT [HhSENETHET 6T(LHHIS.

(b) 20 SMUFHITHEH @ ubsd Sx+7y=1 sdngid Ganllpsr eyfGuyd o Fisallsd
QI (3,-2) o BGID. FTLSGHITHH gpemeall L hiseflsd 3y=x+1 gelpl sTairgmud
GBI e AT 6T &l Jeein o Fdlsafell  QhelTdn MiBT WHDID 168 apdDl LGS
SFLOAUT([HSST STEILIDENMNE I 6001éb.

08.(a) wpeey ushelmer F(x,y) wbmh Ax,,y,) edusubap 60 LIonGd  Gsmai
BUL L et FLOBHTLITL L& & aHiTes.

(b) et gwodun@ S=(x—1)+(p-1)’~4=0 aygb. U=x+y-2=0 smngd
GrCar® GugusTer el L Gy A whpid B etamgyb Usiafssfed el Geul @b sreum
Poes. A wpgd Beraignid ysTalesT Sanml 1o Gasdamid eEmulaid sul L GHen
SaLT® 6TWHe. BHO®bEH 4Bm el lred AsTai el L SHdr S me &
ST re.



