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QUESTION ONE (COMPULSORY)

(a) Define a rational number. [3 Marks]
(b) Express 0.8333...... as a rational number [2 Marks]
(¢) f(x) = 2x+3and g(x) = x* — 1Find fg(x) [2 Marks]

(d) Find the value of x for which —~—

>_does not exist [2 Marks]
4x+3

(e) State whether the following sets are finite or infinite.
i. A set of all even numbers [1 Mark]
ii. A set of all babies born in Garissa County at 8.am this morning [1 Mark]

(f) Give the appropriate terminology for the following

. 5, -3 5 § [1 Mark]
i V2, \[5.e = [1 Mark]
(g9) For each of the following, state the set description, the type and draw the picture.
0) (a,b] @)  (ab) [2 Marks]
(h) Let a, b, c, be real numbers. State the properties of each of the following:

i. Ifa = bandb =cthena=c [1 Mark]
ii. a=a [1 Mark]
iii. Ifa=bthenb = a [1 Mark]

(i) Find the distance between —2 and —11 [1 Mark]

(1) Alinear equationis givenby 3x —4y —6 = 0.
Find its slope and state the point at which it crosses the y — axis. [3 Marks]

(K) Use matrices to solve the simultaneous equations

m — n= =5
3m-2n= —14 [2 Marks]
(I) Differentiate the function f(k) = k* [1 Mark]
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QUESTION TWO

(a) Express 0.2333...... as a fraction

13

(b) Evaluate |_62 4

(c) Use matrices to solve the simultaneous equations.
3p +2q = 12
4p—q =5

1 5 2
(d) Show that (1 1 7) is the inverse of
0 3 4

—-25 26 —-33
4 —4 5
3 -3 4
2
(e) The matrix (’16 xl ) is singular. Find x

QUESTION THREE

(a) Differentiate 4x2 + 2x from the first principles.

[3 Marks]

[2 Marks]

[3 Marks]

[4 Marks]

[3 Marks]

[4 Marks]

(b) Find the equation of the tangent to the curve y = 4 + x - 2x? at the point on the curve with an

X- coordinate of 1.

[5 Marks]

c) Find the coordinates of any stationary points on the curve y = x* + 2x2and distinguish between
Find th dinates of tat tson th * + 2x3and dist h bet

them.

QUESTION FOUR

(a) Use the chain rule to find the derivative of y with respect to x given that;

y=0@x*- 2"

(b) Differentiate with respect to x, the function y = (2x + 1)3(x — 1)*

(c) Find the derivative of the function.

_ GBx+1)*
T (5x-2)3
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[4 Marks]

[5 Marks]

[6 Marks]
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QUESTION FIVE (15MARKS)

(a) Show that the midpoint of the line segment with endpoint (a, b) and ( ¢, d) is the point with

coordinates [6 Marks]
(a +c b + d)
2’ 2

(b) Obtain the distance between the points P( x4, y;) and Q(x,, y,) and hence find the distance
between P(1,5) and Q (6,2) leaving your result as a surd. [4 Marks]

(c) For each of the following, let a, b, c represent real numbers. State the real number properties with
respect to addition.

Forexamplea +b = b +a : Commutative
. a + bis real : [1 Mark]
ii. a+ (b+c) = (a+b) +c ; [1 Mark]
(ma+c)= ab+ac : Define a rational number.

[3 Marks]
(n) Express 0.8333...... as a rational number [2 Marks]
(0) f(x) = 2x+3and g(x) = x* — 1Find fg(x) [2 Marks]

. . 2x+5 ]
(p) Find the value of x for which ——————does not exist. [2 Marks]

xX“—4x+3

(q) State whether the following sets are finite or infinite.
iii. A set of all even numbers. [1 Mark]
Iv. A set of all babies born in Garissa County at 8.am this morning [1 Mark]

(r) Give the appropriate terminology for the following
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iv. V2, 5e, T
(s) For each of the following, state the set description, the type and draw the picture.

(i) (a,b] (i)  (ab)

(t) Leta,b,c, be real numbers. State the properties of each of the following:

iv. Ifa = bandb =cthena =—c¢
V. a =a
Vi. Ifa=bthenb = a

(u) Find the distance between —2 and —11
(v) A linear equation is givenby 3x —4y — 6 = 0.

Find its slope and state the point at which it crosses the y — axis.
(w) Use matrices to solve the simultaneous equations

m — n= -5

3m-2n= —14

(x) Differentiate the function f (k) = k*

QUESTION TWO

a) Express 0.2333...... as a fraction

6 13
b) Evaluate|_2 Z4
¢) Use matrices to solve the simultaneous equations.
3p +2q = 12

4p—q =5

[1 Mark]

[1 Mark]

[2 Marks]

[1 Mark]

[1 Mark]

[1 Mark]

[1 Mark]

[3 Marks]

[2 Marks]

[1 Mark]

[3 Marks]

[2 Marks]

[3 Marks]
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1 5 2
d) Show that (1 1 7) is the inverse of
0 3 4

—-25 26 -—33
4 —4 5
3 -3 4
e) The matrix (x xz) is singular. Find x
1 1 '

QUESTION THREE

(d) Differentiate 4x2 + 2x from the first principles.

[4 Marks]

[3 Marks]

[4 Marks]

(e) Find the equation of the tangent to the curve y = 4 + x - 2x? at the point on the curve with an

X- coordinate of 1.

[5 Marks]

(f) Find the coordinates of any stationary points on the curve y = x* + 2x3and distinguish between

them.

QUESTION FOUR (15MARKYS)

(d) Use the chain rule to find the derivative of y with respect to x given that;

y=(@3x*=-2)*

(e) Differentiate with respect to x, the function y = (2x + 1)3(x — 1)*

(F) Find the derivative of the function.

_ (Bx+1)*
"~ (5x-=2)3

QUESTION FIVE (15MARKS)

Supplementary / special exam 6

[6 Marks]

[4 Marks]
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(d) Show that the midpoint of the line segment with endpoint (a, b) and ( ¢, d) is the point with

coordinates. [6 Marks]

(a+c b+d)
2’ 2

(e) Obtain the distance between the points P( x4, y;) and Q(x,,y,) and hence find the distance

between P(1,5) and Q (6,2) leaving your result as a surd. [4 Marks]

(F) For each of the following, let a, b, c represent real numbers. State the real number properties with

respect to addition.

Forexamplea +b = b +a : Commutative
iii. a + bis real ; [1 Mark]
Iv. a+ (b+c) = (a+b) +c : [1 Mark]
V. a(b+c)= ab+ac : [1 Mark]
Vi. a+0=0+a : [1 Mark]
Vii. a+(-a)=(a)+a=0 ; [1 Mark]

QUESTION SIX (15 MARKS)

(a) A city has three newspapers: A, B and C. Of the adult population, 1% read none of these
newspapers, 36% read A, 40% read B and 52% read C, 8% read A and B, 11% read B and C,

13% read A and C and 3% read all the three newspapers.
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Illustrate this information on a VVenn diagram.
What percentage of the adult population reads A only?

What percentage of the adult population reads B or C

iv. What percent of the adult population reads A or B but not C
(b)U = {alblcldlelflglhliljlkll}
M = {b,c,d,e, f}
N = {d;e;f;g;h;i;}
Q = {h,i,d,e, f}
Find;
. M uNuQ
ii. M nNnQ
iii M uNNnQ
viii. a+0=0+a
iX. a+(-a)=(a)+a=0
QUESTION SIX

[4 Marks]

[1 Mark]
[2 Marks]
[2 Marks]
(2Marks)
(2Marks)
(2Marks)
[1 Mark]
[1 Mark]

(c) A city has three newspapers: A, B and C. Of the adult population, 1% read none of these
newspapers, 36% read A, 40% read B and 52% read C, 8% read A and B, 11% read B and C, 13%

read A and C and 3% read all the three newspapers.
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Vi.
Vii.

viii.

(du

Illustrate this information on a VVenn diagram.

What percentage of the adult population reads A only?
What percentage of the adult population reads B or C
What percent of the adult population reads A or B but not C

= {ab,cd,e f,g,hijkl}
= {b,c,d,e, f}

= {d,e,f,g,hi}

= {h,i,d,e, f}

M uNuQ
M nNnQ
M UuNnNnQ
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[1 Mark]
[2 Marks]
[2 Marks]

[2 Marks]
[2 Marks]
[2 Marks]

Good Luck — Exams Office



