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The Open University of Sri Lanka

Foundation Course in Science

Final Examination 2006/2007

MAF 1301/MAE 1301 - Pure Mathematics — Paper I

Duration :- Three (3)'H0urs

Date :- 27-10-2006 Time:- 9.30 am. - 12,30 pm.

Answer FIVE questions only.

01. (a) Show that log_(b) = ! .

log,(a) -

1 N 1 ]

Hence show that + =1.
log,(abc) log,(abc) log_ (abc)

(b) Simplify the expression

02. (i) Given that o and P arc the roots of the equation px* — gx + r = 0, find the quadratic
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equation whose roots are — and “~,
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(i1) Express (1 in partial fractions.
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(i) Ax) =29 + k* + Ix — 3 is divisible by the factors (v - 1} and (x + 3).

Determine k and /,
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03 (i) Find the largest term of the expansion (3,r~— 7)5—} when x = 1/3.
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(i) Find the term which is independent of x in the expression of (Sx + i ) .
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(iif) Find the number of different ways of arranging the lctters of the word
'KAHATAGASDIGILIYA'.

(iv) Prove thatx* + x+ 1 >0 whenx e R.
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04.(1) State de Moivre's theorem for a positive integral index.
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(ii) If z=cos 6+ isin O then prove that z" +—=2cosn@. Where n € 7
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Hence show that z* + 1. 2cos 36 using the expression of | z4+— | prove that
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4cos’@= cos3 O+ Icosh.

(111} Express the complex numbers z; =1 +/, z2=-1 + i/, z3=-1 ~j and z3 = | ~ { in polar
form. Hence plot z|, 22, 23, 24 in argand diagram.

05. (i) Prove that \E{cosz[%— @ ]“ cosz(% +6 ]} =sin 26 .

(i) 1f9+¢=% show that (1 tan6)(1 + tang) = 2.

Deduce the value of’ tan g—

(iii) Prove that cos@ + cos(6 + ) -+ cos(f + 2a) + cos(38 +a)=4 cos% cos & cos(@ +-39£)

Assuming that ¢ is not a multiple of —J_; deduce a general expression form the values of

@ which satisfy the equation cos& + cos(é + @) + cos(0 + 2a) + cos(@ + 3a) = 0.

06. (1} Given that Bh_l:osme =1. Hence prove that glfo(mge ]= 1.
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(iii) Differentiate with respect to x:
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07. f w,=ax+by+e;, (i=12) are two straight lines what is the mean b.y u +Au, =0

where A is a parameter.

ax+byve=0, ax+by+d=0, ax+ by +c =0and ax + by +d’ =0 are sides of
parallelogram. Without finding the edges of the parallelogram find the cquations of two -
diagonals.

08. (i) Prove that the circles x* + P 42x -3 =0, x +y* — 6x - 6y + 9 = 0 touch each other
externally and find the equations of their common tangent.

(i1) Show that the line x + 3y = 1 touches the circle, ¥ +y2 —3x-3y+2=0, and find the co~ .
ordinates of contact. Prave that by calculation that the point (3, 5/2) lies outside the -
circle and calculate also the length of the tangent drawn to the circle from P. '
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