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THE OPEN UNIVERSITY OF SRI LANKA | '

DIPLOMA IN TECHNOLOGY — (FOUNDATION LEVEL 02) s
* FINAL EXAMINATION ~2009/2010

MPZ 2310 - PURE MATHEMATICS TI

DURATION — THREE (03) HOURS

DATE : 04.03.2010 TIME:9.30 a.m. to 12.30 p.m.

You can’t use mobile phones as a calculator. You can use non programmable calculators.

_Answer amy six questions only.

01. (a)  Prove the identify {x2 +69yl}2 —121x%y* =x* + 7xy” + 4096y"

Hence find the factors of x* +7x%y? +4096y°, By using above result find the
positive integer solution of the equétions._ ' |

¥ Txty? £ 4096y* = 4140
x* —1lxp +64y° =46 ' | !

(Hint: find the values for (8y+ x)° and (Sy - xz))

(b)  Solve the following equations

V4x+5—+x+3 =1, wherex >0

(c)  Solve the following equations.
2x4+3y~z=8 l
x+y—z=4
3x+2y+22z=6

02. (a) Find the partial fractions.

3

P =x+1 \ ‘X

- ixl élixz,-i-_li‘ - (x«-l)(x+3)(x+1)

() Ifa=x++x*+1 showthatx=%(a—1/a)

(C) Divide (;‘t‘sm - xz”’y —x"z + xmy—x"'z + 72 —y:")by(x"' e 2) |
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03. (a)
(b)
(c)

04 (@)

®

(©

05. (a)

(b)

(©)

Solve the equation log(x; + 1)— log(x2 -3x+ 2)= log(_l:2 —-x+ 1)
If x* +y* = Txy prove that log{x + y)=log3 +%logx+—;—logy

Given that a* =b & log, b=x

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

' i
Hence show that log,, 2010 = log,, 2010
log,, 67
. : . 1
Find the value +
' log; 2010 log,, 2010

Show that if a,b,c, are real, the roots of the equation

(b—c)x* +(c—a)x+{a—b)=0 are real, and they are equal if 2b=a+c;

- a, B are the roots of the equation x* + mx+ 7 =0 find m and » when

a+f-of=c + =61

Show that if the equations x* +bx+c =0 and x* +&'x+c' =0 have a common

root then (be' —b'c)p' —b)={c—c'}'.
Show that px’ +gx+ p will always have the same sign, if q lies between
2pand—2p. '

Let f(x)=x"—(a+b)x+(a®+b* —ab) Prove that f{x) can never be negative if

x, a and b qfe real.
Find the least value of the function g(x) = x" ~2x+10.

Sketch the graph of y = L .
T g
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06.

07.

08.
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(@ Find the values of Tan#,Secé and Sin@ such that
i. Sec@+ Tanf = —% ii. Sec@—Tanf=5

()  Prove the following identities.

Cosx

L. —— = Secx + Tanx
1—Sinx
.. Secx + Cosecx
il. e = Secx
1+ Cotx.
1+ Cosx
iil. Cosecx+Cotx+Tanx=—————
. SinxCosx .

v.  (1+Cotd) +(- Cot8) =2Co sec” &

V. Tan8 + Cot@ = Cosec@ Secd

~ The stralght line y=3x+2 cuts the lines y = mx and y=m'x atAand B respectively

where m,m' # 3. The point C is such that OACB is a parallelogram O being the origin.
i. Find the coordinates of C.
if. IfFOACBisa rhombus, show that 4(m +m' )+ 3(1 —mm' ) =0.

iii.  IfOACB is a square, show that its area is 4/5.

A=(21)and B=(23). Let P= (x,y)be a variable point such that the angle APBisa
constant. . ' -

i If APB =90° prove that P lies on the circle S, = x? 4 y* —4x—4y+7=0, What

is the locus of P? Justify your answer.

ii. If APB 135" prove that P lies either on the circle _
5, =x +y*~2x—4y+3=0oron the circle S, =x’ +y 2 _6x—4y+11=0.
Find the equation of common chord of the circles S: and S;.
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09. (a) Evaluate the following limits.

i St _53 x k) il i et >0251111.7c—351n.'2x
3—-x 3—-x .x

(b)  Find the differential coefficients of the following with respect to x;

. . . Sf1+x? |
1. y = e sinax +e™ cosbx ii. y =sec™ x<l1
1-x*

i, y=cos™ (23:2 —1)

cosx d’y dy )
() Ify=ae **, prove thatlF=E(cotx—smx)

10.  (a) Obtain the following integrals with respect tox

] 2x+1
- Ix2+1

i, j\/1+sm2xdx v, el

dx ii.

dx
J'1—<:os2;:c

(b) Letl, = J;% Tan"xdx where n is an integer and n> 1.

By considering Tan"x = Tan" *x(sec® x - 1)

Prove that (11— I)I ,=1- (n-1)1_,

Evaluate -ru% (T an’x— Tan“x)dx

11. (@  Anopen box with square base is to be made out of a given quantity card board of

o
63

(b) Find the area bounded by the curve y =16—x" and x axis

area S. Show that the maximum volume of the box is cubic units.

-Copyrighis reserved - i‘
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0. (@ 2+64y7F —121x%)* =x* +7x°y" +4006y* cbomes eRan noee.

Beo@ed x* 4+ 7xy? +4096y°, & e emoedes.
pom oBde Bméeﬂ |
x* +7x7y* +4096y" = 4140
X 1Ly +64y* = 46
 omog oisn nos O 58 Bee® —
(@ : By+z) e (Sy—x)i acm gons gwsn.)

(b) «/4x+5—4x+3=1, : x>0 ©S0nodn Do,

(c) oo oBundd Socel.
2x+3y—z=8
x+ty—z=4
3Ix+2y+2z=6.

02. (a) Gefen o) emyasda.

x*—x+1 . %

- (a1 )o? +1) ) _IL (x—1x+3Yx+1)

®)  a=x+Vr+l =B xzé(a—l/a) ap eoese.

(c) (x-l’“—x2’"y—x2'"z+x”'y—x"'z+22—yz)caesSen (x"-y-z) & cdese.
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04.
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(a)

®)

©

- (a)

(®)

(c}

]og(x3 +1)— log(x2 -3x+ 2)= 1og(.7c2 —x+l)ﬁmq&5m.
< "'J’l =7xy &B 10g(x+ y) =log3 +—;-logx+%logy 05 sosideiem.
a*=belog, b=x &8 gbd ciio® mBmens

log, y.log, zlog, x =180 essideEm.

log,, 2010
log,, 67

fo36 logg, 2010= B0 ecosideim.

1 1
+
log, 2010 log,, 2010

8 gumn eoIRs.

ab, @ ¢, DS a@m 50
(b-ch? +(c~a)c+(a—b)=0 & Be msdn @0 cesoL.
2b=a+c; 80 o8 e =P o 2O eosdde.

a,_ﬂ @ x!+4+mx+n=0 cBowomed 8 3.

@+ —of=o +f° =6l oo nom ed m @ n emL.

X ibrte=0e x’ +b'x+c' =0 o¥wowOED ez JEOE Hed =B
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F)=x2 —(a+b)x+(a’ +b* —ab) & x, aoe b WO €B. f(z)
Gomeo 5800n cadn (-embe @O soddein. s

g(x) =x* —2x+10. Goed ghne goxs emeee.

y=%.®m ocm geoed eg odoatl gEeen.
g(x o -

I

0010%




06.

07.
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(a) i. Sec@+Tanl = —-:1; i, Sec@—-Tan@ =5

o8mcdn s oS TanG,Sece @ Sinf goos eooss

(b) ¥ abonPse e o,

. Cosx :
1. = Secx+ Tanx
1-Sinx
. Secx+Cosecx
1. — = fSecx
1+ Cotx

‘ 1+ C
111 Cosecx+ Cotx+Tanx = O

: Sinx Cosx

iv.  (1+Cot8) +(1—Cot8) =2Cosec? @

V. Te alnﬁ—l- Cot@ = Cosect Sec@

y=mx o y=mx cfb@ ebd) eety y=3x+2 odm LD BEebEs A
@ B @omndeE ©8e8. 88 m,m %3. 8. OACB o@odkgos O
=08 C guesn 8850 g, 0 o8 8¢ eoesed.’

i. C goesed 2eibrno emasm.

'

ii. OACB ecigdect =8 4(m +m’ )+ 3 —mm’)=020 exeiOelen.

iii. OACB &88nogos o8 08 dbwden 4/5 & 99 eoefbede.

4=(2]) = B=(23)e8. P=(x,y) gueso APBenitie Seoncd Ooed

Bopme 8.

i, APB=90" &8 &® §,=x*+3’—4x—4y+7=0 Do O P

erese 850& 88 coaidsin. P euesed oln nue? 6@ S88wo

el moeie.

ii.  APB=135" oB Pememo S,2x’+)y'-2x-4y+3=0 Ousmo O
amems S, =x” +y° -6x—4y.|‘_?:¢11= 0 Badww On B5om 9O
eosidede. '

S;em S RedendE eel, emed e8mose eEiceie,
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