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THE OPEN UNIVERSITY OF SRI LANKA

DIPLOMA IN TECHNOLOGY- FOUNDATION (LEVEL 01)
FINAL EXAMINATION - 2010

MPZ 1330/MPF 1330 - PURE MATHEMATICS II

. DURATION — THREE (03 ) HOURS

DATE : 04.03.2010 TIME: 09.30 a.m. — 12,30 p.m.

ANSWER (06) QUESTIONS ONLY.
YOU CANT USE MOBILE PHONES AS CALCULATORS. . R
YOU CAN USE NON PROGRAMMABLE CALCULATORS. R

01. (a)  Show that if a.b, ¢, are real, the roots of the eqila'tiéﬁu' -

(b—c)x* +(c—a)x+(a~b)=0 arereal, and they ar equal 1f b=a+c

(b) @,/ are the roots of the equation x? +mx+ 7= 0 ﬁndmand # when
A+ -of=a’+ =61
(c)  Show that if the equations x +bx+c=0 an X b'x+c' =0 Have a

common root then (bc’ —b‘ch‘ '—b)z (c—.c]).z .

02. (a) Show that pxt+ gx+p will always have the same SIgn, lfq lles between

"2pand— 2p.

(b}  Let f (x)=x —(a+b)x+(a +b - ab) Pro' :' ath’C) can never be_'

negative if x, a and b are real.

(c)  Find the least value of the function g(x) ==x2-2x+10 et

Sketch the graph of y = 1 .
S g(x)




03.

04.

0s.

(a)

(b)
(©)

(a)
(b)
(c)

(8)

(b)

(c)

Find the partial fractions.

Xt —x+1 ) . X

- (=17 1) ' " (x~1)x+3)x+1)

Ha=x+yx*+1 show thatx-—-é(awl/a)

DiVide (x3m _xlnry_xlrrlz+xmy_xnrz+22 ___y?.yjy(xm __]’—2)

Solve the equation log(f +1)—Ic'g(x2 —3x+2)= log(x3 —x+1)
If x* + 32 =7xp prove that 10g(x+y)== log3 +%logx+%logy
Giventhat ¢ = b e log,b=x

By using this definition show that log, y.log, zlog, x =1

2
Hence show that log,, 2010 = log,, 2010
log,, 67

1
+
logs; 2010 og,, 2010

Find the value

Prove the identity {Jr2 + 64}»2}2 —121x'y® = x* +7x%p? 4 4096"

Hence find the factors of x* +7x%y2 + 4096 »*, By using the ahove results
find the positive integer solution of the equations.

x*+7xy? + 4096y = 4140

x* =11y + 64y° =46

{Hint: find the values for (8 + x)* and (8y- x)? h

Solve the following equations

VaAx+5—yx+3 =1,where x>0

Solve the following equations.
2x+3y—z=8 |
Xty—z=4 .
Ix4+2y+2z=6

St e s



06.

07.

08.

(a)

(b)

(a)

(b)

(a)

(b).

ABC is triangle. O is the mid point of BC. OX and QY are the
perpendiculars from O to AB and AC respectively. If OX = QY, then

prove that ABC is an isosceles triangle.

Prove the following identities.
Cos68 — Cos48

=-Tan@
Sin6é + Sind@
SznA + S5in3Ad Y
Cosd+ Cos34

Tanf = 4/3 and @ is an acute angle. Find the values for
Sin26,Cos26 and Tan2€ . Deduce the values for Cos4@ and Sind6.

Find the values of Cos—zi;— by using —;E and —E—

Given that Sin% = %(«E - 1) . Find the exact values of cos /5.

Find the values of Tan @, Sec® and Siné such that
i. SecB-%—TanB:—% i, Sec8@—-Tanf =5

Prove the following identities.

. Cosx
1. — = Secx +Tanx
1-Sinx
. Secx + Cosecx
il. —_— = Secx
1+ Corx

1+ Casx

il Cosecx + Cotx+ Tanx = ————
SinxCosx

iv.  (1+Cot8) +(1-Cot8) =2Cosec? @

V. Tan8 + Cot0 = Cosec B5ect



09,

10.

11.

(a)

(b)

©

(a)

(b)

(a)

Evaluate the following limits.

2sin x —sin 2x

3
X

i x-i'—>3x-3] . x—t g
J=-x 3—x

Find the differentiai coefficients of the following with respect to x;

]

) . . o1+ x?
I y=e"sinax +e* cos bx 1. Yy =sec 1{1 },x<l
-_x"

fii.  p=cos™(2x? -1)

If y=ae™"  prove that i-% = Q(cotx ~sin x)
dv®  dx

Obtain the following integrals with respect to x

sz+lcir .. | J' dx

2 +1 1—cos2x

jii. I\II +sin2x dx iv. sz (x? + 1)dx
Let [, = J;% Tan"xdx where 1 is an integer and n > 1.

By considering Tan"x = Tan"x(sec? y — 1

Prove that (n—1)f, =1—(n—1)7

-2

Evaluate j;/" (Tcuf x—Tan 4x)cb:

An open box with square base is to be made out of a given quantity of card
3
s

board of area S. Show that the maximum volume of this box is p ﬁ

cubic units,
Find the area bounded by the curve ¥=16~x* and x axis
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