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() The diagram below shows the graph of the curve f(x) = x* + 6x + 8.

1. (a) (i) Let p and q be any two propositions. Complete the truth table below. ; .
o / S) =x1+6x+8
P q P—4q a—p (P—a)A@—p) Y POV WO W R A
T T
T F
F 1
F F
[3 marks]

(i)  Hence, state whether the statements g —> p and (p—> q) A (q — p) are logically
equivalent. Justify your response.

(2 marks]

(b) Let x and y be negative real numbers and let z be any real number. Use a counter example
to show that the statement “if x > y then xz > yz” is false.

(c) The expression f(x) = 6x° + px? + gx + 2 is divisible by 2x — | and has a remainder of 2
when divided by x— 1.

Calculate the values of p and 4.

(d) (i) Solve the logarithmic equation log, (¥ - 9) - log, (x +3) =3.

(i)  Show that Y320x? + V125x° simplifies to 13xV5x .

(i)  On the axes provided above, sketch and label the graph of g (x) = |v* + 6x + §|.
[3 marks]
7.8 “I} let _!'fT] =Tx+ 2. Prove [hﬂtf is I}ijccti'.'r:. (i)  On the same axes, sketch and label the inverse of f for x > =3. |5 marks]

. 2c+ 3 - =
_ (d) Given that g (x) = ~T3 prove that g "'(2) does not exist.
(b)  Theroots of the cubic equation 3’ —x*—2x + | =0 are @, fand y. Determine the equation X

11 1
whose roots are LT and —.

s ]
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() (i Let p and q be any two propositions. Complete the truth table below.

p q ~q (~qrp) pVanrp)
T T
T F
F T
F F
[3 marks]

(i)  Hence, state whether the statements (~q A p)and p vV (~q A p) are logically
equivalent. Justify your response.

[2 marks]

(b) Determine the values of a, 4, and ¢, such that

-’

Zx?—?x+12=a{x—2.){x—1)—b(x—3)+c.

(c) Solve the inequality |3x + 2| = 4.

(d) Solve the logarithmic equation log, (x +2) + log, (x +6) = I

@  Letf(x)= 3“x—+‘ and g(x) = e+ 1.

(i)  Show that f~'(x) = 4 .
x-3

(ii)  Hence, or otherwise, write an expression for (f ' o g) (x).

(b) Solve the equation 6 — 2—1 - —4% =0.

(¢)  The function f(x) = 2x* — px* + gx — 10 is divisible by x — 1 and has a remainder of -6
when divided by x + 1. S

Calculate the values of p and q.

(d) The roots of the equation 2x* —x* +3x— 1 =0 are a, B, and y.

3 +
Given that af + ay + fy = —;— and j oz ﬁ + a—ly- = i;gyi}—' , determine the equation

whose roots are —l—, L and .]_

a’ p ¥y
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1. () (i) Let p and q be any two propositions. Complete the truth table below. i A H I / b
p q ~p ~q pPVq ~pVa | ~PV~q 2
T T H
T F
F I L
F F H |
! Sl
[4 marks] ! s I
(ii)  Hence, state whether the statements ~(p V q) and ~p V ~q are logically equivalent. !
Justify your response. i
............................... 5 ma..r.l.(.SI
(b) (i)  Write the converse of the statement “# is an integer = 7 is an integer”.
.......................................................................................................................... O —
.................................................................................................................. [lmark] o Skeceh the inverss of
(ii)  For two real numbers x and y, the operation * is given by x * y =x* +3? . Prove b)  Show that the inverse of /is a function. [4 miarks]
that * is closed in R.
- o 3 % F ax ) - = -
(iii)  Determine whether the operation * is commutative. (11) Prove that f'is one to one.
(c) The function f(x) = ax® + 3x% — b is divisible by 2x — 1 and has a remainder of —=5 when {i 'I.i) [J‘Ctﬁrlﬂ | ne “"hﬁth er f is Dn‘[ﬂ._

divided by x + 2.

Calculate the values of a and b.

(b)  Solve the equation | x*—4 | = 3x-2.

(d) Solve the logarithmic equation log, x + log, x + log x =T.



(c) Given that o, B, and y are the roots of the equation 2x° —x* + 3x — 1 = 0, determine the

(i)  Determine f ' ° g.

equation whose roots are e 3 . 2
a’B’y
2019
ool B g
i ; uation > — o — =\
1. (@  The quadratic expression f(x) = ax’ + 12x + b is divisible by x — 3 and has a remainder (‘G) Solve the €q oF R1~¥
—27 when divided by x + 6.

(i)  Show that the values of the constants @ and b are 3 and —63, respectively.
(d) Let the roots of the equation 2x* — 5x* + 4x + 6 =0 be , f and y.

(ii) Hence, determine the factors of f. B  Seeaivaion i i iy B

(b) Solve, for real values of x, the inequality |3x — 4] < 6. (i)  Hence, or otherwise, determine the equation with roots &?, f* and y”.

Note: (af)* + (ay)* + (By)* = (af + ay + py)’ — 2apy(a+ f + 7)
ab

(¢) A binary operation is defined on the set of rational numbers by a * b = o d+P+y=(a+p+y)}—2ap+ay+py)
Prove that * is commutative.

(d) Use mathematical induction to prove that 5" — 1 is divisible by 4 forn € N .

(a) LetA={x:xe R x>1}.

A function f: 4 — R is defined as f(x) = x* — x. Show that f'is one-to-one.

Let fix) = 3x + 1 and g(x) = e™.

(i) Determine /.
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. 4 . . . .
(a) Given that f(x) = =5 and g (x)= —;— , determine the domain of the composite function

S (&)

(b) Solve the inequality =3|2x - 5| +2 > — 4.

(c) Solve the logarithmic equation log, x — 4 log_5 =—3.

(d) Prove that the function f'(x) = 3x — 2 is bijective.

(a) The roots of the cubic equation x> — 9 = 0 are a, fand y. Determine the
with roots (& — 1), (f — 1) and (y — 1), given that
@a-DE-D+@-DE-D+BE-DE-D=12

(b)  The function f(x) = 2x* — px* + gx — 5 is divisible by 2x — 1 and has a remainder of 7 w
divided by x — 1. Calculate the values of p and q.

(c) Let P be the proposition that if n* + 3 is odd then n is even for all integers n. Provide a
proof by contradiction for this proposition.

Hint: Let n* + 3 be odd and assume that » is odd. Show that the assumption that » is odd is
incorrect.

Logic and Reasoning

It we have the conditional statement, ~p — q then:

Converse:

- Inverse:

Contrapositive:
Prove (pvV Q) A~p = ~p Aq.
Prove ~(pA~q) = ~p Vq.

Prove ~(pA~q) A (~pV ~q) = ~p.

PMI

Using PM.1. show that P,: 6™ — 1 is divisibleby 5, ¥ n € N.
Using P.M.I. show that 3% — 1 is divisible by 16, ¥V n > 1.
Using P.M.1. show that )}, r = %(n)(n +1).vn=1.

Using PM.1. show that ', (4r—3) =n(2n—1),vVn € N.
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Using P.M.1. show that ¥7'_; mraverialel vneN.

Past Paper Question — 2017 Paper 2

Use mathematical induction to prove that,

1

= forn € N.
n(n+1) n+l

1 1 1
E+E+§+m+

Surds
3442
Simplify £ - £
Simplity
3vV5 + 243
2+/5 - 443

Past Paper Question — 2008 Paper 2 ROR #1 b) (i1)

Without using calculators or tables, evaluate

Ve+v2 | V6-42
V6-v2 © V6++2

Past Paper Question — 2005 Paper 2 #3 a)

Show

4
m+ﬁ=m

Past Paper Question — 2004 Paper 2 #3
(1) Show

(i)  Solve 2¥ + 227¥ =5

Past Paper Question — 2008 Paper 2 TT #2 a)

Without using calculators or tables, evaluate,

2710 4 910
274 4+ 911



Logs

Past Paper Question — 2009 Paper 2 #1 ¢)
Solve the equation log, x = 1 + log, 2x ,x > 0.

Past Paper Question — 2012 Paper 2 #2 ¢)

Without the use of calculators or tables, evaluate

(1) logio G) +logio @) +logyo G) +logyo G) +logyo (%)-

(i) %32, logo (=

r+1/°

(i) %32, logo (==

r+1/°

Past Paper Question — 2014 Paper 2 #2 b)

Given that a® + b® + 3a%b = 5ab?, show that 3 log (a_-;-b) = loga + 2 logh.



