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a)

b)

a)

b)

Define the following terms
i.  Population
ii. Complement sets

iii.  Geometric progression (3mks)
-1 ,
Show that (_ 1 0) has complex eigenvalues (3mks)

At Dan’s automatic shop 50 cars were inspected. 23 Needed new brakes, 34 needed new
exhaust systems and 6 needed neither repair.
1.  How many needed both repairs

ii.  How many needed new brakes but not new exhaust system. (bmks)
. Zyx-2
Evaluate lim —%-+—x-— (2mks)
x—>1Xx=3x+2
Prove that lirr;(Zx +1)=7 (3mks)
xX—
Obtain the derivative of the function y = Vx using the delta method. (4mks)
Differentiate (4mks)

i y=xz+3)*
ii. y=cos(x®-1)
Find the slope of the line tangent to its graph at the point (2,2) of the equation ~ (3mks)
y2 4+ xPy = Fx*
2
Find == given that y = e~3*cos4x (2mks)

QUESTION TWO (20MARKS)
Proof the DeMorgan's theorems

i. (AuB)l=4'nB!

ii. (AnB)l!=A'vuB? - (10mks)
KU ={abedf.g:hijk} X={acgikl andy={afhk}
Proof (a) above (10mks)

QUESTION THREE (20MARKS)

Define a matrix (1mks)
| 2 4 1 8 0 2
IfA=[0 4 5} B={1 ) O} andC=[1 3 5}
1 3 2 5 9 § " 1 B

Find %A 438~ 24 (3mks)

Compute the rank of A (6mks)




- 151 4

A=312 1§ ¥
01 -5 8
d) Find eigenvalues and eigenvectors of the matrix (10mks)

1 0 =1
A=(1 2 d
2 2 3

QUESTION FOUR (20MARKS)
a) The third term geometric sequence is 3 and the fifth term is %. Write down

the first four terms of the sequence. (6mks)
b) In an arithmetic progression, the thirteenth term is 27 and the seventh term

is three times the second term. Find the first term, common difference

and the sum of the first ten terms. (7mks)

¢) A geometric progression has positive terms. The sum of the first six terms is nine times
the sum of the first three terms. The seventh term is 320. Find the common ratio and the
first term. Find the smallest value of n such that the sum to first n terms of the
progression exceeds 10°. (7mks)

QUESTION FIVE (20MARKS)
a) Ina group of 100 customers at a big pizza, 80 of them ordered mushrooms on thir
pizza, 72 ordered pepperoni and 60 ordered both mushroom and pepperoni. (6mks)

i.  How many ordered mushroom and no pepperoni
ii.  How many ordered pepperoni but no mushroom
iii.  How many ordered neither of these two toppings

b) A survey of 85 students asked them about the subject they liked to study. 35 liked
math, 37 liked history and 26 physics. 20 liked math/history, 14 math/pysics and 3
history/physics. 2 liked the three subjects. (6mks)

i. How many like math or physics
ii. How many didn’t like the three subjects
iii. How many like math/history but not physics

¢) Differentiate the following and give examples in each case (8mks)
1. Set union and set intersection.
il Equivalent and equal set



