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SECTION A: Answer all questions (30 Marks)

. b).

QUESTION ONE
a) Find the product of (x + a) and (x — b) (2mks)
“Estimate the area of a spherical object if the radius tends to 3cm (2mks)
¢) What does the shaded region in each of the following figures represent? (2mks)
a. D,

g)

h)

A singular matrix is given by 4 = ()15 x_+22) determine the value of x using quadratic
formula. (5mks)

1
(2x?-3x+5)?2 (3mks)
How many terms of the sequence 1,3,9,27, ... must be taken for the sum to exceed 1,000?

Differentiate y =

(3mks)
Find all the Eigen values and the corresponding Eigen vectors for matrix A (6mks)
_(2 2
A= (5 —1)
Solve f%x2 +2x+3x7 1+ 2dx (2mks)

Suppose the total cost, C(q), of producing a quantity g of a product is given by the equation,
C(q) = 5000 + 5q N |

The average cost per unit quantity, A(q), equals the total cost, C(q), divided by the quantity

produced, ¢. Find the limiting value of the average cost per unit as g tends to co. In other

words, find (}erolo A(q) (5mks)
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SECTION B: Answer any two questions (40 marks)

QUESTION TWO
a) Tbe first, second and fifth term of an AP form consecutive terms of a GP Find the common
ratio. . (4mks)
L f2x%-3x+4  5x—4\ ... . e e
b) Evaluate lim k L e ), if it exists ‘ (4mks)
x-0 X 4 ’

¢) Acrectangular block has base dimensions cm by cm. Given that its volume is 1 800 cm3, prove

that the total surface area, A cm? is
A=12x2 +322
X

Calculate the value of x for which A has a stationary value. Find this value of A and determine
whether A is a maximum or a minimum (12mks)

QUESTION THREE

a) Find the maximum point m of the expression -;-m3 - %mz —12m + 26 (4mks)
- A e -b+Vb2-4ac
b) Show that the solution of ax? + bx + ¢ = 0 is given by x = Tac (4mks)
¢) Solve the following system of linear simultaneous equations using matrix method
x+2y+3z=2 » (7mks)
y+4z =2
S5x +6y =3

d) A bucket is inthe form of a frustum of a cone. The curved surface area of the bucket
is 120m cm®. The top and bottom radius of the bucket is8cm and 4 cm. What is the

slant height? _ (5mks)
QUESTION FOUR
1
2) FindZify = (2x2 — 1) (5mks)
b) Show that ——— = sinx.cosx (5mks)
tan x+cotx

c) If 1000 students in MMUST had assembled for a public lecture and the organizing committee
discovered that 300 students were doing Mathematics courses, 350 Physics courses, 450
Horticulture courses, 100 were doing both Mathematics and Physics, 150 both Mathematics

- and Horticulture, 75 both Physics and Horticulture while 10 students were not doing any of
the three courses.

i) Let x be the number of students doing both the three courses and represent this

information on a Venn diagram (2mks)

ii) Calculate the value of x (3mks)

iii) How many students were doing Mathematics and Physics but not Horticulture courses
(3mks)

iv) How many students were only doing one course (2mks)
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QUESTION FIVE
a) Find the third derivative of y = x* + 15x2 + 9x — 12
b) Solve the following

) f G+ Ddx

i) [(Bx? —x + 1)dx

iii) f_52(2x3 + 3x? —3x + 1)dx

(3mks)
(5mks)

c) Solve 1+ cos @ = 2sin?6 and find all the solutions for 0° < 6 < 360° (5mks) .

d) IfIisidentity matrix, A = (2 1), B = (2 -1 3) and € = 3

5), solve the

0 1 0 1 2 ~1 2
following
i. AB (1mk)
ii. A24+24-3I (3mk)
iii. A+ C—BTA (3mks)
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