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DIPLOMA IN INFORMATION AND COMMUNICATION TECHNOLOGY (DICTN)
MAT1103: FUNDAMENTALS OF MATHEMATICS
FINAL EXAMINATION: AUGUST 2015 SESSION

Instructions: This question paper consists of SIX (6) questions. Answer any FOUR (4) questions
in the answer booklet provided. All questions carry equal marks.

Question 1

(a) Simplify the following expressions. Leave your answer without using negative exponents.

-2

' 252 y573
@) ( Ty 727 ) (3 marks)
. 3x3y~* 3 mark
(iD) (3x2y~3)2 (3 marks)
(b) Factorize completely the following poiynomial.
3xZ+ 3x — 36 (3 marks)
(c) Rationalize the denominator of the following expressions.
1
(1 AW (3 marks)
V2x+3
.t 3
(ii) WoT (3 marks)

(d) Simplify the expressions completely. Assume that all variables represent positive variables.

3x247x+2 x2—x
xZ2+2x 3xZ+x

(1) (5 marks}

x%—4x+4 | x—2
x+2  x245x+6

(i) (5 marks)




Question 2
(a) Solve the following equations for x.

G |2x—3|+3=12

8x+43
3

_1=x

(ii)

(b) Solve the following inequalities.

@  7<4x—1<15
i) |2"5""’"| > 6
Qi) —4+2(x—2)+3] <3

MATI1103 (F)/Page2of 4

(4 marks)

(5 marks)

(3 marks)
(4 marks)

(5 marks)

(c) A piece of 42 cm long copper wire is bent into the shape ofa rectangle whose length is twice

its width. Find the dimensions of the rectangle.

Question 3
(a)  Given a function f(x) = —x* — 4x + 5.
(i)  State the x-intercept and y-intercept of the function.

(i) State the minimum/ maximum value of the function.

(iii) Sketch the graph and clearly show the axis of symmetry.

(b) A line passes through the points (7,5) and (3,2).
(1) Find the equation of that line.
(ii) Calculate the distance between these two points.

(iii) Find the midpoint between these two points.

(4 marks)

(3 marks)
(3 marks)

(4 marks)

(4 marks)
(2 marks}

(2 marks)




MATI1103 (F) / Page 3 of 4
(¢)  Given f(x) = x* + a3 —3x% —4x— 1.
(i) By using the Factor Theorem, determine whether (x + 1) is a factor of /().
(3 marks)
(i)  Divide f{x) by (x + 1) to determine the quotient and the remainder.
(4 marks)

Question 4

(a) Solve the following equations. Give the answer up to 4 significant figures where necessary.

) g1 =5 (4 marks)
() 2e2% =78 (4 marks)
(iii) logs(x +2) =logy 7+ loga x (4 marks)

(b)  Use the laws of logarithms to express the following expressions into a single logarithm and
then evaluate its value without using calculator.

@) logyg 25 +logqg 4 (3 marks)

(i) log,80—log, 5 (3 marks)

(c) Given that logsa = 3 and logzb = 4. Find the following:

® ab (3 marks)
G 2 logs (bis) (4 marks)
Question 5
() Letf(x)=3x*—5and g(x) = 2% .
Find the followings:
O  F+9@ (3 marks)
Gy (f.gx{2 (2 marks)
(i) (Feg)(@) (3 marks)

(v) g7'(x) | (4 marks)



(b) Findthe simultaneous solution of the following system.

x+2y+z=38
2x+y-z=1
x+y—2z=-3

(¢) Sketch the graphical solution of the following system of inequalities:

x <4
VEX
3x +5y =15

Question 6

(a)  Find the 7th term in the binomial expansion of (2x — 3y)*2.

(b)  Expand (2x? — 3y)* in descending powers of x.

(c) Given a geometric series 1 —% + L Find:

16°
(i) the common ratio, r

(i)  the n™ term of the series {express in power of n}
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(6 marks)

(7 marks)

(3 marks)

(6 marks)

(2 marks)

(2 marks)

(iii)  the sum of terms from the 7% term to 15 term (leave your answer in exponent

form)

(4 marks)

(d) In an arithmetic progression, the sum of the first ten terms is 520 and the 70 term is twice

the 3" term. Find:
(1) the first term, a, and the common difference, d

(i)  the sum of terms from the 7% term to 30" term.

~The End ~
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(5 marks)

(3 marks}






