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DIPLOMA IN INFORMATION AND COMMUNICATION TECHNOLOGY (DICTN)
MAT1103: FUNDAMENTALS OF MATHEMATICS
FINAL EXAMINATION: JANUARY / FEBRUARY 2016 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.

g0 , 1 3.3\ 2
. T 3 P 1q T 3) 7
(1 (q_g,r) ( 5T (3 marks)
NG
(i1) (2x3y—2)-1 (3 marks)
(b) Factorize completely the following polynomial.
2x%—18 (3 marks)
(¢) Rationalize the denominator of the following expressions.
: V5
(i} N (3 marks)
VZx+y
ii 3 marks
(i) VZx—y (3 marks)

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

x2-2x-3 _ x%+2x-15
x2-=4  x24+3x-10

(1) (6 marks)

. x2z—4xyz+ay?z
(ii) (4 marks)
3xyz—6y%z




MATI1103 (F)/ Page 2 of 4

Question 2

(a) Solve the following equations for x.
) 2x=1—-+2-—x (4 marks)
Gy 2|3x+8]+1=9 (5 marks)

{b)  Solve the following inequalities.

(i) -4 <5 —3x <17 . (3 marks)
.. x—1
(i) 3+ —2-—| <10 (4 marks)
(iii) 3 l3x2— 1| > 15 (5 marks)
(c) The lengths of the sides of a triangle are y%, v+ 1, and 7 meters. If the perimeter is 20 meters,
what is the value of y? (4 marks)
Question 3

(@} A line passes through the points (-4,1) and (-2,3).

(i) Find the midpoint between these two points. , (2 marks)
(i) Calculate the distance between these two points. (2 marks)
(iii) Find the slope of that line. (2 marks)

(b) Find the equation of the line that passes through the point (1, -2) and perpendicular to the line
3y = 2x+6. (5 marks})

(¢) Given a polynomial p(x) = 2x* + 5x% —x — 1.
(1) Show that (2x 1) a factor of P(x) . (2 marks)
(i)  Find the results if P(x) isdividedby (x+1). (5 marks)
(d) Find the simultaneous solution of the following system.
2x —y—2z=-3

x+3y+z=-1
5x —4y +3z=10 (7 marks)
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Question 4

(a)  Given (x) = —2x* + 12x + 15.

(i) Find the y-intercept and x-intercepts. (3 marks)
(i) Find the vertex point. (2 marks)
(ii) Sketch the graph f (x). (3 marks)
®) TetFf(x) = (x+2)?and g(x) = 2;_:1 .

Find the followings:

4] f + 95 (3 marks)
@ Feg® (3 marks)
(i) g7 '(x) : (4 marks)

(c) Sketch the graphical solution of the following system of inequalities:
x—2y=4
2x + 2y =2 14
x=0
y=0 (7 marks)

Question 5

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

() e1+3% = 39 | (2 marks)
(ii) 42x+1 = gl-3x (4 marks)
(i)  4log(l—>5x) =2 ‘ | (4 marks)
(v)  logg(x +2) —logg 3 = 2logg (x + 2) (5 marks)
V) log,(x+3)+logy(2—x)=1 (5 marks)
(b)  Find the exact value of x if log, 5° = 3. (2 marks)

(c) If p=log5, express logl25 in terms-of p. (3 marks)
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Question 6
(a)  Find the 3rd term in the binomial expansion of (x% + J—lc)g. (4 marks)
(b)  Expand (x — 2y)* in descending powers of x. (5 marks)
(c) Given the arithmetic sequence, —3,—8,~13, ......., —163. Find:
(i The number of terms (4 marks)
(i)  The sum of all terms. (3 marké)

(d) Given k— 3, k+ 1 and 4k - 2 are first 3 terms of a geometric sequence.

{1 Find the possible values of k. (5 marks)
(i)  Find the first term and common ratio for each value of & (4 marks)
~THE END ~
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