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QUESTION 1 [5 Marks]

State whether the following are true or false:

) g% =1 [1]
b) log,a" = a [1]
c) log(a — b) = loga — logb 1]
d) If y = log, = then y* = a 1]

e) 2log /2 = log 2 1]

QUESTION 2 [19 Marks|

Workout the following without a calculator:

-y

a) ﬁ leave your answer in the form a + bi [4]

b) V243 + /81 — v/128 — /200 — /300 — 21/16 leave your answer in simplified

root form. 3]

3—v3

c) Rationalize the denominator: W3 [4]

3+/3
—4
_1} leave your solution with positive exponents [4]
e) Evaluate 3() — 2(8) [4]

QUESTION 3 [29 Marks]|

a) The product of two positive consecutive odd numbers is 5183. What are the two

numbers? [7]
b) Solve 3(3z — z%) > 3 — z give your answer in interval notation. [7]
c) logy x > logy(4 — z) represent your solution on a number line and in interval
notation. [5]
d) Solve 2zy = —10 and z + y = 4 simultaneously 6]
3ol 4 5 3 ’
°) ove.$+1+$_1—2$2_2 4

QUESTION 4 [13 Marks]
a)Given the arithmetic sequence: 4,7,10,13,...

i) Find the 14" term [4]
ii) Find n if a,, = 301 3]
iii) Find the sum of the first 100 terms 3]

3]

b)Find >~ 16(0.1)*1
k=1



QUESTION 5 [11 Marks]

a)Find the coefficient of the z* in the expansion of (% + 3z)° [4]
b)Consider the sequence: 0.2,0.02,0.002, ...

Find:

i) Common ratio [2]
ii) A formula for the n term a, and state whether the sequence is geometric or
arithmetic [3]
iii) The 20" term in the sequence 2]

QUESTION 6 [12 Marks|

a)Prove the following Trigonometric identitity:

(sinz + cosz)? = 1 + sin(2x) [4]
b)Find the exact value of sin 105° and cos 105° without using a calculator, leave
your answer with a rational denominator 8]

QUESTION 7 [11 Marks]

Virgin Active interviewed 200 NUST Students and Staff members to find out how
many of them are currently members of Virgin Active. The information was
summarized in a Venn diagram as seen below:

U

E S F: Females

S: Staff Members
V: Virgin Active Members
X a

\'

From the Venn Diagram
a) What is x?

1]
b) How many female staff members were interviewed? [1]
c) How many male students are members of Virgin Active? [1]
d) How many staff members are not part of Virgin Active? [1]
e) How many Males are not Virgin Active members? 1]
f) How many staff members are Virgin Active members? 1]
g) From those interviewed, how many members does Virgin Active have? [1]
h) How many female students are part of Virgin Active? [1]

2



i) From those interviewed, how many are male or staff member?
j) How many Female students were interviewed?
k) How many male students were interviewed?

TOTAL MARKS: 100
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