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WAJA BOYS’ SECONDARY SCHOOL 

FORM FIVE HOLIDAY PACKAGE-2 

BASIC APPLIED MATHEMATICS 
 

 

                          Friday April 17, 2020 

                                                                           

INSTRUCTIONS 

1. Answer ALL questions. 

2. All necessary workings and answers for each question done must be shown clearly. 

3. Non programmable scientific calculator may be used. 

4. All writing must be in blue or black ink; diagrams must be drawn in pencil and labeled in 

ink. 

5. SUBMIT THE PACKAGE ON THE REPORTING DAY TO YOUR SUBJECT’S 

MASTER WHILE WRITTEN IN A NEW COUNTER BOOK. 
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CALCULATING DEVICES 

1     By using non-programmable scientific calculator evaluate: 

           (a)     
√11.3

5
+𝑒𝑙𝑜𝑔5

(1.01)2𝑠𝑖𝑛(46°34´25´´)
  Correct to four decimal places         

           (b) ∑ (
𝑥

2𝑥+1
)

𝑥
5
𝑥=1            Correct to five decimal places                  

    2. (a)  If V = 
4𝜋𝑟3ℎ3

3(𝑟+ √𝑟2+ ℎ2)
3 where h = √𝑎 𝑐𝑜𝑠𝜃

4
 , r = -6log√𝑠𝑖𝑛2𝜃 and a = 0.963207 complete 

the table          below correct to five decimal places. 

               

             

(b)  Using non programmable calculator evaluate the value of M     given by M =  √
𝑠(𝑠−𝑎)

(𝑠−𝑏)(𝑠−𝑐)
 

where  a = 6.5877 , b = 7.8498 , c = 8.604 and  s =11. 5225 

3.   Using statistical mode of your non-programmable calculator, compute; 

(i)  mean                                                                                          

(ii) standard deviation                                                       

          (iii) Variance                                                                                

Class interval 10 - 14 15 – 19 20 - 24 25 - 29 

Cumulative 

frequency 

3 4 12 16 

  

(b) Using non programmable calculator evaluate
1

0.1
1

xxe
dx

x  

4. (a) evaluate the value of 
2

5 3
ln

log( )x

x

x x

 
 

 
  

    (b) Determine the value of 2 1
, ,p p

p
to five decimal places 

 
30

ln 2.345 3 1 3
 

2 2 2sin
p

e 

   
          

  

5. (a) By using non programmable scientific calculator evaluate the following; 

(i) 472835692 radians ( give the answer in 4 significant figures) 

𝜃 H r v 

20°    

40°    
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(ii) 

sin 2
3

1 1sin cot
2 2

  
    

       
     

leave the answer in 3 decimal places 

FUNCTION 

1. (a) Differentiate  function from relation 

            (b) You are given the function such that   

 

                    𝑓(𝑥) =  {
3           for x <  −2 
x               for x > 2

 x2 −  4  for − 2 < x < 2
  

                (i). Plot the graph of 𝑓(𝑥)  

i. State the domain and range of 𝑓(𝑥)  

ii. Is 𝑓(𝑥) a one to one function? State reason(s) 

2. Without using a table of values, draw the graph of 
2 4 5y x x    and use to solve  

2 4 5 0x x     

3. Sketch and state domain and range of the graph if
2

2

4

1

x
y

x





. 

4. (a) Find the range of the function : 1f x x  whose domain is given by 3x  . 

            (b) (i) Draw the graph of 𝑒𝑥 and 𝑒−𝑥on the same axis  

                   (ii) State the domain and range of of both functions above 

5. (a) If f(x) =√𝑥2 + 1 find the domain and range of f(x) 

(b) Draw the graph of    2xy   and its inverse on the same axes and then find the coordinates of 

their intersection. 

 

TRIGONOMETRY 

1.  Find all the angle which satisfy this section 4𝑠𝑒𝑐2𝐴 = 3𝑡𝑎𝑛𝐴 + 5 

 2. Show that  

         (i)  
𝑐𝑜𝑠𝜃−1

𝑠𝑒𝑐𝜃+𝑡𝑎𝑛𝜃
 + 

𝑐𝑜𝑠𝜃+1

𝑠𝑒𝑐𝜃−𝑡𝑎𝑛𝜃
 = 2(1 + 𝑡𝑎𝑛𝜃) 

          (ii)  cos 3𝜃 = 4𝑐𝑜𝑠3𝜃 − 3 cos 𝜃 

 3.(a)  By using special angle evaluate  
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(i) cos75 

(ii) tan105  

  (b) Find 𝑥 if 𝑎𝑟𝑐 𝑠𝑖𝑛𝑥 + 𝑎𝑟𝑐 𝑐𝑜𝑠𝑥 = 
5𝜋

6
 

4.(a) Prove that tan2  sin2  tan2 sin2 

(b) Eliminate  from the pair of equations x  sec  tan and y  sec  tan 

5. (a) If sin 𝐴 =
4

5
 , cos 𝐵 =

12

13
 𝑓𝑖𝑛𝑑 cos(𝐴 + 𝐵) where A is an obtuse angle and B is an acute 

angle. 

      (b) Given the triangle ABC if AB= 4cm, BC=5cm, and AC= 8cm find the largest and the 

smallest angle. 

 

LINEAR PROGRAMMING 

1. (a) What is the difference between Optimal solution and Optimal value? 

  (b) Maximize the function 4 3f x y  , subject to the constraints 0,  0,         7x y y x    , and   5 x  

2. A manager of plantation wants to plant wheat and pyrethrum. Wheat needs 3 men per hectare 

and pyrethrum needs 3 men per hectare. He has 48 hired laborers to maintain a hectare of wheat, 

he needs 250 Tsh while a hectare of pyrethrum needs 100 Tsh. Find the greatest possible area of 

the land he can plant the two crops if he is prepared to use 2500 Tsh. 

3. A craftsman wishes to decide how many of each type A and B charcoal stove he has to fabricate 

in order to maximize profit for this month.  Unit profit for type A stove is sh.1,000 and Unit profit 

for type B stove is sh.1,500.  Type A stove requires 1m2  of mild steel sheet per unit and type B 

requires 2m2.  He has only 12m2 of mild steel available.  He can fabricate at least 8 stoves per 

month.  How many of each type should be fabricated? 

4. Two partners are planning a fitness exercise program they can spend up to 1.5 hours per day on 

exercise some of the time will be spent on aerobic and the remaining on flexibility exercise. They 

would prefer to do more aerobic than flexibility but could not manage more than 60 minutes of 

aerobic. They discovered that aerobic use8 calories per minute and flexibility use 3 calories per 

minute. They wish to lose the maximum number of calories at which point will they lose this 

maximum number of calories and what is the maximum calories lose? 
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5. A company Manufactures two types of products A and B, the equipment in the factory allows 

for making at most 450 of products A and 200 of products B in a month.  If the costs of A and B 

are Tsh.600 and Tshs.900 respectively; The profit per unit of A and B are Tshs.125 and Tshs.200 

respectively.  During the Month of March 2016, the Company spent Tshs. 360,000 to manufacture 

these products to make the greatest profit. 

a) What will be the maximum profit produced? 

b) How much of each type should be made in March 2016 in order to make the greatest 

profit. 

DIFFERENTIATION 

1. (a) Find the stationary point of the curve 2 2y x x   and determine whether it’s maximum 

or minimum point. 

(b) The profit PT.shs on the sale of a certain car and the time t (hours) of its 

manufacturer are related by the formula 2250
10 100P t

t

 
   

 
, where t  3 

Find the maximum possible profit. 

2. (a) A wire of length L 100m units is to be cut into pieces. One piece is to be bent 

to form a circle and the other piece is to be bent to form a square. If the sum of 

the areas of the circle and the square is to be a minimum. What length of the 

wire should be used to form a circle? 

          (b) Differentiate from first principle   1 2f x x  . 

3. (a) Given that 
1 sin

1 sin

x
y

x





 show that 

1

1 sin

dy

dx x



 

   (b) If the minimum value of 3 2( ) 2 3 12f x x x x k    is one-tenth of its maximum value. Find 

the value of k . 

(c) Find the slope of the curve 2 22 3 2 8 0x xy y x y       at the point (1,3). 

4. (a) If f (3)  4 , g(3)  2 , f (3)  6 and g(3)  5 , find the values of 

'

f

g

 
 
 

 

     (b) Suppose the volume of cylinder disc 354 m . What will be dimension of the cylinder if the 

surface area is minimum? 

5. (a) If 3sin xy  4cosxy  7 , show that 
dy y

dx x
  

  (b) If  
2( 1) (3 4 )y x x   . Find ''y  
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(c) Find the derivative of 1sec (tan )y   

INTEGRATION 

1. (a) Evaluate the following  

i.   ∫ sin 𝑥𝑒cos 𝑥𝑑𝑥
𝜋

2
0

 

ii. ∫ 3𝑥2(𝑥3 − 1)41

0
𝑑𝑥          

       (b) Find the revenue function when the marginal revenue is R(x)= 200-0.2x and no revenue 

result at zero production level. What is the revenue at a production of level of 10 units?    

2. (a) Integrate 

(i) 2x dx  

(ii) sec2 tan 2x xdx  

(b) Find the area enclosed between the straight line y=4x and the parabola 2y x  

3. (a) Integrate 2 1x dx  

   (b) )   The total cost of producing a pair of suits is Tsh.50000 if  its marginal cost function of 

manufacturing 𝑥 suit is  3000−50𝑥 + 5𝑥2 find the total and average cost function when  the 

number of suit produced is 2.  

4.(a) Integrate 3cos d   

(b) Find the volume of solid of revolution generated when the region between the curve  24y x 

and the line 0y  and 4y  is rotated about the axisy  . 

5. Find the area under the curve 2 1, 0y x x     from 1y    to 0y  . 

STATISTICS 

1. (a) Define the following terms as used in statistics  

(i) Data  

(ii)  Information  

(iii)  Frequency  

(iv) Class interval. 

(v) Class limits 

(vi) Class mark 

(vii) Class boundaries 
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(viii) Class size 

(b)  Define the following statistical terms 

(i). Mean 

(ii) Mode 

(iii). Median 

(iv)  Variance 

(v) Standard deviation 

(vi) Quartile deviation. 

2. The following table gives the scores of sixty students in an arithmetic test.  

 

Scores  0 – 10 10 - 20 20 -30 30 - 40 40-50 

Frequency  5 7 15 25 8 

 

           Calculate the   (a) Mean – Use assumed Mean A = 25  

                                   (b) Median  

                                   (c) Mode  

3. The daily expenditure of 100 families is given below:_   

Expenditure  40-60 60-80 80-100 100-120 120-140 

No of families  5 25 F3 F4 5 

  

  If the mean daily expenditure per family is 8800/=  

            (a)  Calculate the missing frequencies F3 and F4  

(b) Calculate the median  

(c) Calculate mode 

4. (a) It is given that N 200, x 48 and 3 and it’s  required to find the values of x  and 
2x

. 

(b) The mean and variance of 7 observations are 8 and 16 respectively. If five of the observations 

are 2,4,10,12 and 14. Find the remaining two observations. 

5. (a) Find the quartile deviation of the following distributions 

97, 9, 14, 29, 87, 29, 38, 44, 100, 28, 27, 108, 111, 92, 79, 54, 39, 41, 99, 19. 
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(b) The following table shows distribution of marks on a final examination in Advanced 

Mathematics. 

Marks No. students 

3039 1 

4049 3 

50-59 11 

60-69 21 

70-79 43 

80-89 32 

90-99 9 

 

Find; 

(i)quartiles of the distribution 

(ii) the quartile deviation 

(iii) Mean, Variance and Standard deviation by assumed mean method  

(iv) The class interval with 10th and 90th  percentiles  

(v) Percentile range. 

ALGEBRA 

1. (a) The sum of two numbers is 35 and their difference is 21.  Find the two numbers. 

 

(b) The mass Mg, of a piece of wood varies directly with its volume, V cm3. If 200 cm3 of 

wood has a mass of 160g, find the relationship between M and V. Hence find the volume 

of a piece of wood of mass 1 kg.  

    2. (a) A Kenyan bank buys and sells foreign currencies as shown below: 

Foreign currencies Buying (Ksh) Selling (Ksh) 

1 Sterling pound (£) 130.10 130.54 

1 South African Rand  9.52 9.58 

 

A businessman on a trip to Kenya had £50000 which he converted to Kenyan shillings. While in 

Kenya, he spent 80% of the money and changed the balance to South African Rand. Calculate to 

the nearest Rand, the amount he obtained. 

   (b) Solve the following simultaneous equation 
 

 

log 3 2 log

log 3 3 0

a log b

a b

  


  
 

3. (a) The 3rd, 4th and 8th terms of an A.P forms the first three consecutive terms of G.P. If the 

sum of the first ten terms of A.P is 85. Find  

(i)First terms of A.P and G.P 

(ii) Sum of first 5 terms of G.P          
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           (b) A certain number of students living together in a hostel decided to buy a generator 

among them, the cost of it being Tsh. 900000. Before the generator was bought three of them 

moved away from the hostel and the remaining students had to pay Tsh. 15000 each more than 

they would have done. How many students were initially living in the hostel? 

4. (a) Evaluate the sum of ∑ (
1

2𝑟+1
)5

𝑟=1  

(b) Mr. Owondo deposited Tsh. 400,000/= in a bank at a compound interest 5% Semi-annually 

for 4 years.  Calculate the amount he received at the end of the period. 

 

5. Write the following series into sigma notation 
1

3
+

1

8
+

1

15
+

1

24
+ ⋯ +

1

35
 

 

 

 

 

ENJOY THE BEAUTY OF MATHEMATICS 


