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SMF 3111 – MATHEMATICS I 

DATE: DECEMBER, 2016       TIME: HOURS 𝟐

INSTRUCTIONS:  Answer question one y and any other three questions   

 

QUESTION ONE (30 MARKS) 

a) In how many ways can a farmer at the market select together three different type of maize 

seeds from thirty available types and ten different varieties of beans from twelve different 

varieties available?        (3 Marks) 

b) Determine the total number of ways the letters of the word “HALLUCINATIONS” can be 

arranged?         (2 Marks) 

c) Given that , log Q = y and log R= z find in terms of and z the value of log 𝑝 = 𝑥 𝑥,𝑦 

         (3 Marks) 
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d) Three people A, B and C can do a piece of work in 45h, 40h and 30h respectively. How 

long can B take to complete remaining work, when he starts after A and C have worked 

for 13 h each.         (5 Marks) 
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e) Solve the following simultaneous equation using the matrix method.  (3 Marks)  

 2𝑥 = 3𝑦 + 7

5y = - 3x + 1 

f) Given that  32
32

3
32
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Find the value of a and b       (3 Marks) 

g)   Solve the quadratic equation      (3 Marks) 4𝑥 + 3𝑥3 = 5

h) Given that  and that when is divided by , the   𝑓(𝑥) =  3𝑥3 ― 2𝑥2 +𝑘𝑥 + 9 𝑓(𝑥) 𝑥 + 2

remainder is -35, find the value of k.      (3 Marks) 

i) (i)    Expand and simplify  up to the 4th term   (2 Marks) (1 ― ½𝑥)10

        (ii)   Hence evaluate  correct to 6 s.f.     (3 Marks) (0.99)10

QUESTION TWO (20 MARKS) 

a) Solve the equation 

 = Log (x - 4)       (3 Marks) log (3𝑥 + 2) ― 1

b) In an arithmetic progression the sixth term is 6 and the eighth term is 14. Find the sum of 

the first ten terms.        (4 Marks) 

c) Find the value of  which satisfies the equation 𝑥

        (3 Marks)     54
4

545
5

4   xx

 

d) The expression  is fully divisible by . 𝑥3 + 𝑘𝑥2 ―2𝑥 ― 4 𝑥 + 1

(i)  Find the value of k, hence solve the equation (5 Marks) 𝑥3 + 𝑘𝑥2 ―2𝑥 ― 4 = 0

(ii) Using the remainder theorem, find the value of the remainder when the expression 

is divided by        (2 Marks) (𝑥 + 2)

e) A photograph is reduced in the ratio 3:5 for a newspaper and further reduced in the ratio 

4:5 for textbook. Find the ratio of the newspaper to textbook.  (3 Marks) 
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QUESTION THREE (20 MARKS) 

a) The function  has a remainder 6 if divided by , and in 𝑓(𝑥) =  𝑎𝑥3 + 𝑏𝑥2 + 7𝑥 + 6 𝑥 ― 1

exactly divisible by . Find the value of a and b.    (4 Marks) 𝑥 ― 2

b) Matrix P =  . Find , the inverse of P, hence solve the equation;  (4 Marks) [3 ―5
5 2 ] 𝑃 ―1

 3𝑎 = 5𝑏 ― 9

    2𝑏 =  16 – 5𝑎

c) Given that  +    where a, b and c are real numbers, find the values of a,b 
3

5 ― 2 
1
5 = 𝑎 + 𝑏 𝑐

and c.          (4 Marks) 

d) Find the possible values of C if the equation  

+ (c +2)   has equal roots.     (4 Marks) 𝑥2 𝑥 + 𝑐2 = 0

e) Solve the equation  correct to three significant figures. (4 Marks) 3𝑥. 72𝑥 + 1 = 37

QUESTION FOUR (20 MARKS) 

a) A box holds eight red and four blue beads. Two beads are taken at random one after the 

other. If the first bead is replaced in the box after picking the second bead, find the 

probability that:- 

(i)  the first is red and the second is blue.    (2 Marks) 

(ii) The two beads picked are of different colours   (3 Marks) 

b) The mass of 100 students of Meru University are shown in the following frequency 

distribution table. 

Mass (kg) 53-57 58-62 63-67 68-72 73-77 78-82 83-87 88-92 

Frequency 2 12 25 27 10 9 3  

 

(i) State the modal class.       (1 Mark) 

(ii) Calculate the mean mass of the 100 students    (4 Marks) 

(iii) Calculate the standard deviation of the data.    (5 Marks) 

c) A chord AB divides a circle of radius a into two segments. If AB subtends an angle of 45

 at the centre of the circle, show that the area of the minor segment is  °
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    find the area to 3 significant figures given that a= 4cm(5 Marks) )22(
8

2

a

QUESTION FIVE (20 MARKS) 

a)  (i)     Calculate the remaining sides and angles of triangle PQR in which r = 12cm, p= 10  
            cm and angle P = 40        (5 Marks) °
(ii)     Find the angle in the domain given by the interval  which satisfy the [0°, 360°]

equation Cos  = 0.6       (4 Marks) 𝜃
   

b) (i)    Find the mean, the median and the mode for the following set of discrete data 147, 
151, 152, 151, 146, 156, 154, 155, 157, 148, 148    (4 Marks) 
 

(ii)   The ages of 60 women who visited ‘youthful hair saloon’ in the first week of January 
were distributed as follows; 

 

   Calculate the median age and the quartile deviation of the ages.   (7 Marks)  

Age 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 
Frequency 1 3 8 10 18 14 4 2 


