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THE OPEN UNIVERSITY OF SRI LANKA

DIPLOMA IN TECHNOLOGY — (FOUNDATION LEVEL 02)
FINAL EXAMINATION -2010/2011

MPZ 2310 — PURE MATHEMATICS II

DURATION - THREE (03) HOURS

DATE : 03" March 2011 TIME:9.30 a.m. to 12.30 p.m.

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

Answer any six questions only.

01. (a)  Prove the identity {xz -I-16y2}2 —49x%y* =x* —17x%y* +256y°
Hence ﬁmJi the factors of x* —17x’y* +256y*, By using the above results find
the positive integer solution of the equations.

x* ~17x%y* +256y* =204
x*—Txy+16y* =6

{Hint: find the values for (x+4y)* and (x-4y)’;

(b) Let f(x)=x2+24x+24+15

i. Find the values of A such that f(x) is positive for all real values of x.
ii. @ , B are the roots of the equation f(x)=0
L Find the set of values of A such that @ and S are réal.

IL Find the quadratic equation which has the roots 2a +a f and
28 +a f interms of 4.
c) Define log, a, where a and b are positive numbers, and show that
log, a. log!ﬂ b=1
Deduce that for any positive numbers 4, b and ¢

i. log,b.log,c.log,a=1

1 1
+ + =1
log, (abc) log ,(abc)  log, (abe)
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Using the principle of Mathematical Induction show that, for each positive
integer, n, n* +(n+1)* +(n+2)* is divisible by 9.

LetU, = ! forr=12.....
(2r—1)2r+1)
Find U, Upns
If S, for n=1,2,......
Z 2r-1) 21+1){2r+3) " _
Show that S, =+ 2)
32n+1)(2n+3)

Find the set of real values of x satisfying the inequality 2x + ilz >9;
x

A committee consists of 3 Civil Engineers and 4 Electrical Engineers. In how
many ways can they sit in a row if

1. They may sit in any order.

ii. An engineer of the same filed sit next to each other.

iii. . No two engineers of the same filed sit next to each other.

iv. The engineers of the same filed sit next to each other such that one
particular Civil Engineer always sits next to his wife who is an Electrical
Engineer.

14
Find the value of k if the coefficient of x* in the expansion [l-k kx] is equal to
x

%. For this value of k, find the term of the expansion that is independent of x;

Given that when the polynomial f(x)=x" +ax” +bx+2 is divided by x ~ 1, the
reminder is 4 and when it is divided by x + 2 the reminder is also 4. Find the
values of the constants a and b,

If z=Cos@+ jSinf; where # isreal. Show that L =l(1—- jtang)
: I+z 2 2

Express (i) ]iz -, (ii) 1;; in the form a +jb, where a and b are

real functions of @

Ifz=x+jY andz’=a+ jb; wherex,y,a, b are real, prove that

2x* =+Jati+b® +a
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By solving the equation z* + 62*+ 25 = 0 for 2%, or otherwise express each of the
four roots of the equation in the form x + jy.

(c) Solve the following system of equations.
3x+2y+42z=28
S5x—y+3z=19
2x+y—z=3

05. (a) Show that the triangle whose vertices are (1,1), {3,2), (2, -1) is isosceles.

(b)  One side of the thombus lies along the line 5x + 7y = | and one of the vertices is
(3, -2). One diagonal of the rhombus is the line 3y = x +1.
Find the caordinates of the other vertices and the equations of the remaining three
sides of the rhombus. Also find the area of the rhombus.

06.  Find the points of intersection of the circle. §=x*+ y* —6x+2y—-17=0 and the line
x=y+2=0. Show that an equation of the circle S; which has the above two points as
the ends of a diameter Is, x* +y* ~ 4y —5=0.

Show also that this circle and the circle S, = x* + y* —8x+ 2y +13 =0 touch externally.

07. (a) Evaluate the following limits.

. It VI+x -1 e It 3I3—‘1
1. x 3{) 1. x »oo —
VM+x-1 2x" +1

Cos9x — Cosl2x

2

iii. x—E0

X

!
2

. . d°y . dy
i If y=e"*Sindx; show that —6—+25y=0
(b) y=e¢e " Sindx; show tha = o ¥y

2

Differentiate the following functions with respect to x simplifying your answers where

possible.
V14 x® || 3+4cosx
Sin™ | =————
® x? P) |:4+ 3Casx]

()  A- closed box with square base is to be made out of a given quantity of car board

of area 300cm?. Find the maximum value of the box.
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Evaluate the following integrals.

1. J-—"-—z— 1. I—"'
25x° +16 Sinx + Cosx
i _[1 + Sinx de
1—Sinx

Evaluate the following definite integrals.

i
i ﬁ-\/l +S8in2x dx il. f% Sin3xCos2xdx

-

]

iil. J% Tan'x dx
o

Find the area bounded by the curve y = 25 —x? and x axis.
V3
2

Given that Sizfz£ = C'os£ = —L . Sin£ =
4 4 3

V2

; i 7T I 74
Find the values of Sin A 2,Cos AZ and Tan Ao

) C't;t.S'E = 1
3 2
Show that 22‘"::.11'1't (% 2) =Tan™" (12% 19)
Prove in the usual notation that in ABC acu;ce triangle ¢? = a® +b* — 2abCosc

Hence deduce the expressions for Cos 7 . Sz‘n% and SinC in terms of a, b and

c. Hence cieduce the sine rule for a triangle.

~ Copyrights reserved -
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