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FORM ONE TOPICS 

1. NUMBERS 

1) Juma’s mother has a garden with Tomatoes, Cabbages 

and Water Lemons. There are 4 rows of Tomato each with 

30 in it. 6 rows of Cabbages with 25 in each and 3 rows 

of Water Lemon. How many plants are there? 

2) Find the LCM of the following numbers, written as 

products of prime numbers using exponents:  

23 × 3 × 52;       23 × 3;       2 × 33 × 5;     24 × 3 × 5 

3) (i) Find the solution of the following inequality, and graph 

it on a number line: |4𝑥 − 9| ≤ 3. 

(ii) Represent −4 < 𝑧 ≤ 5 on a number line where 𝑧 is an 

integer. 

4) Jim’s school is 13 Km from his home. If he goes to school 

daily in the month of February of the year 2018, how 

many kilometers will he walk in that month? 

5) Divide the LCM of the numbers 420, 264, 180, 𝑎𝑛𝑑 360 to 

the GCF. 

6) Three bells are set to ring at intervals of 30 min, 40 min, 

and 48 min. If they are started together, how many times 

are they going to ring together in period of fortnight? 
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2. FRACTIONS 

1) Write down the next 5 numbers when you start at 
5

5
 and 

count backwards by  
1

8
’s? 

2) (i) Write True or False. All whole numbers are also 

improper fractions: …………………. 

(ii) Simplify: 4 + 3
1

4
÷ 1

1

2
×

3

4
 

3) If  
2𝑎−𝑏

6𝑎−5𝑏
= −3, find the ratio  5𝑎: 2𝑏. 

4) Simplify: 
5

1

3
÷

1

4

1÷(3
1

4
−

5

8
)
. 

5) In a mixed school five sevenths are girls. If there are 36 

boys in the school, find the number of students in that 

school. 

 

3. DECIMALS AND PERCENTAGES 

1) Calculate the commission earned on each of the 

following: 

Sales Total sales Commission 

(a) 𝑇𝑠ℎ𝑠. 400,000 3% 

(b) 𝑇𝑠ℎ𝑠. 20,000,000 10.2% 

(c) 𝑇𝑠ℎ𝑠. 700,000 
3

1

2
% 

 

2) A black smith has two types of gold alloys: one contains 

80% of gold, and another 55%. If he wants to make 200g 

of 70% gold alloy, how much of each alloy must he use? 

3) The prices of corn and rice are in the ratio  2: 3. How 

many sacks of corn should I sell in order to get enough 

money to buy 6 sacks of rice? 

4) Express 2.0151515 … in the form of   
𝒂

𝒃
 , in its simplified 

form where a and b are integers and   𝑏 ≠ 0. Hence find 

the value of   
𝑎+𝑏

𝑎×𝑏
. 
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5) Angela spent 35.5% of his money to buy Oxford book. If 

she was left with 22,000 shillings, how much money did 

she have? 

6) Solution A contains 65% of concentrated Hydrochloric 

acid, and solution B contains 90% of the same acid. How 

many liters of each solution must be used to make 200 

liters of 80% Hydrochloric acid? 

7) Mary sells her car for 𝑇𝑠ℎ𝑠. 2, 500, 000. If it originally cost 

her 𝑇𝑠ℎ𝑠 4, 000, 000, find; 

a) The loss in  𝑇𝑠ℎ𝑠. 

b) The percentage loss. 

 

4. UNITS AND MEASUREMENTS 

1) (i) Divide the following and give your answer in meter 

(23𝑘𝑚74𝑑𝑎𝑚80𝑑𝑚) ÷ 6 

(ii) Multiply 2𝑘𝑔 850𝑔 𝑏𝑦 25. 

2) The age of Asha is 
2

3
 of that of her friend Juliet. If 2 years 

ago, the sum of their ages were 21 years, what is the 

present age of Asha? 

3) Trains run from Dar es Salaam to Morogoro every after 

quarter an hour. One train left Dar es Salaam at 3:08 

pm. 

a) At what time will the next train leave in 24 hour 

clock system? 

b) Will Peter be able to catch a train at 3:35 pm? 

4) A roll of string is 13.5m long. Pieces of length 2.30m, 

1.8m, 2.37m and 0.95m are cut off. The remaining part 

is divided into congruent pieces of length 3.2cm. How 

many congruent pieces are there? 

5) Water is flowing at a speed of 20𝑐𝑚/𝑠 in a pipe with 

internal diameter of 4.2cm. How long (to the nearest 

hours) will this pipe take to fill a 2000 liters SIMTANK? 
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5. APPROXIMATIONS 

1) What is the weakness and the strength of rounding off 

numbers (give numeral examples) 

2) Express 24.939560 to: 

a) One significant figure. 

b) Nearest hundredths. 

c) Nearest hundreds. 

d) Three decimal places. 

e) Nearest whole number. 

3) Estimate the value of:
595×253

99×34
 

4) Given 18; 21; 21.6; 24; and 27. Which of the given 

numbers is the best estimate of 6
3

4
× 3

1

5
? (show all 

workings to support your choice) 

5) Given  𝑋 = 3.354, 𝑌 = 5.834, 𝑍 = 2.789. Round each number 

to one decimal place and use the result to obtain the 

value of: 𝐴 =
𝑋𝑌

𝑍
 Leave your answer in 2 significant 

figures. 

 

6. INTRODUCTION TO GEOMETRY 

1) Define the following terms as used in geometry: 

a) A reflex angle. 

b) Supplementary angles 

c) A straight angle. 

d) An obtuse angle. 

e) Complementary angles 

f) A right angle 

g) An acute angle 

h) Corresponding angles 

i) Alternate angles 

j) Vertical opposite angles 

2) (i) Two angles are supplementary angles. One angle is 

four times the other. What are the angles? 
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(ii) Construct an angle of 600 using a pair of compasses 

only. 

3) The degree measure of two supplementary angles is in 

ratio 3:2. Find the measure of each angle. 

4) A regular polygon has an exterior angle of 180, find the: 

a) Size of interior angle. 

b) Number of sides and number of triangles in that 

polygon 

c) Its sum of interior angles. 

5) Given the figure below: 

            M 

 

 

 J 

                              L 

 

 K 

a) Name the circle above. 

b) Identify isosceles triangles 

c) Name Radii, diameter, sectors and identify any two 

major arcs and minor arcs. 

d) How arcs related to circumference of a circle. 

 

7. ALGEBRA 

a) Solve by elimination method: {

1

𝑥
+

1

𝑦
=

3

4

3

𝑥
−

1

𝑦
=

1

4

 

b) The solution to the system 𝐴𝑥 + 𝐵𝑦 = 7 𝑎𝑛𝑑 𝐴𝑥 − 𝐵𝑦 = 13 

is  (−1,3). 

i. Find A and B. 

ii. Solve by elimination method: {
13𝑚 + 15𝑤 = −11
13𝑚    +   11𝑤 = 7

 

c) When the number of boys and girls put together in a 

class add up to 72. If twice the number of boys exceeds 

        P 
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the number of girls by 12, find the difference between the 

number of girls and boys in the class. 

d) A swimming pool can be filled by two pipes P and Q in 48 

minutes. If pipe Q alone can fill this pool in 2 hours, how 

long will it take for pipe P alone to fill the pool? 

e) Find the greatest common factor of 𝑥3𝑦2 and  4𝑥𝑦4. Hence 

factorize completely the expression  𝑥3𝑦2 − 4𝑥𝑦4. 

 

8. NUMBER II 

a) Use the definition of absolute value to find the value of 

each of the following: 

i. |
3

9
| 

ii. |2 + −3| 
b) (i) Order from least to greatest. 

−14, −15, |−14|, 12 𝑎𝑛𝑑 |−16| 

(ii) Find the solution of the following 

inequalities            |2𝑥 − 4| ≥ 4. 

c) With examples define each of the following terms: 

i. Irrational number 

ii. Rational number 

iii. Real number 

iv. Associative property 

v. Commutative property 

vi. Distributive property 

d) (i) Solve the inequality: |
𝑥

2
−

3

4
| ≥ 1. 

(ii) Solve the following absolute value equation: 

|15 − 2𝑥| = |3𝑥 − 5| 

e) Solve the inequality: 
𝑥

3
− 8 ≤ 3 −

2𝑥

5
. 

 

9. RATIOS, PROFIT AND LOSS 

A. Water flows from a tap, at the rate of 27𝑐𝑚3 per second, 

into a rectangular container of length 60cm, breath 30cm 
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and height 40cm. if at 6.00p.m. The container was half 

full, what will be the height of water at 6.04p.m? 

B. Two alloys, A and B, are each made up of copper, zinc 

and tin. In alloy A, the ratio of copper to zinc is 3:2 and 

the ratio of zinc to tin is 3:5. 

i. Determine the ratio,  𝑐𝑜𝑝𝑝𝑒𝑟: 𝑧𝑖𝑛𝑐: 𝑡𝑖𝑛, in alloy A. 

ii. The mass of alloy A is 250kg. Alloy B has the same 

mass as alloy A but the amount of copper is 30% 

loss than that of alloy A. Calculate: 

(a) The mass of tin in Alloy A. 

(b) The total mass of zinc and tin in alloy B. 

iii. Given that the ratio of zinc to tin in alloy B is 3:8, 

determine the amount of tin in alloy B than in alloy 

A. 

C. Three partners Amina, Bosire and Karuri contributed a 

total of 𝑇𝑠ℎ𝑠. 4 800 000 in the ratio 4:5:7 to buy an 8 

hectares piece of land. The partiners set aside 
1

4
 of the 

land for social amenities and sub divided the rest into 

15m by 25m plots. 

(a) Find: (i) The amount of money contributed by Karuri. 

             (ii) The number of plots that were obtained. 

(b) The partners sold the plots at 𝑇𝑠ℎ𝑠. 50 000 each spent 

30% of the profit realized to pay for administrative costs. 

They shared the rest of the profit in the ratio of their 

contributions. 

(i) Calculate the net profit realized. 

(ii) Find the difference in the amount of profit earned by 

Amina and Bosire.  

D. A customer paid 𝑇𝑠ℎ𝑠. 5 880 for a suit after she was 

allowed a discount of 2% on the selling price. If the 

discount had not been allowed, the shopkeeper would 

have made a profit of 20% on the sale of the suit. 

Calculate the price at which the shopkeeper bought the 

suit. 



8: 
 

WAJA BOYS’ SECONDARY SCHOOL. 

FORM THREE HOLIDAY PACKAGE April 15, 2020 

EDUCATION GIVES VICTORY AND POWER 

E. A businessman makes a profit of 20% when he sells a 

carpet for Tshs. 36 000. In a trade fair he sold one such 

carpet for Tshs. 33 600. Calculate the percentage profit 

made on the sale of the carpet during the trade fair. 

 

10. COORDINATE GEOMETRY 

A. Solve the system graphically. 

(𝑖) {

𝑥

3
−

𝑦

3
= −1

𝑥

2
−

𝑦

3
= 4

 

(𝑖𝑖)    {
𝑦 − 𝑥 = −1
2𝑥 − 𝑦 = 4

 

B. Name the Quadrant on which each point is located 

(𝑖) 𝑀(5,9)             (𝑖𝑖)  𝐷(−3,1)        (𝑖𝑖𝑖)  𝑁(−2, −1) 

C. (i) If a line 𝒂𝑥 + 𝒃𝑦 = 12 goes through points (1, −2) and 

(4,1), find the values of a and b. 

(ii) Write down the equation of a line which passes 

through points  (−4,5) 𝑎𝑛𝑑 (3, −1), in the form of  

𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 

D. The points (2𝑎, 𝑏 − 2) and (2,0) are on the line whose 

slope is 
1

2
 and another points (𝑎 + 1,3𝑏) with slope 4 are 

on the second line. Find: 

(a) The value of a and b. 

(b) The equations of each line. 

(c) Point of intersection of the lines. 

(d) x intercept and y intercept of each line. 

E. If a line through (𝑝, 2) and (3, −1) intersects a line 

through (𝑞, 2) and (0,4) at (1,5). Find the values of p and 

q. 

 

11. PERIMETERS AND AREAS 

a. The height of a parallelogram is half the length of its 

base. If the height of that parallelogram is  5
1

2
𝑚, 

determine it total surface area. 
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b. The rectangular school garden has the length of 100m 

and width of 70m. 
2

5
 Of the garden area is grown 

tomatoes and the remaining part is grown onions. 

Determine the area that was grown onions. 

c. The perimeter of the triangle ABC below is 40cm. find its 

shortest length or side. 

                C 

 

 2𝑥 − 9 

         𝑋 + 5 

      

 

                 A      3𝑥 − 2         B 

d. Two pipes, one with internal diameter of 30 mm and 

another 40 mm, runs into a lager pipe as shown on the 

figure below. Find the internal diameter D of the large 

pipe that will enable it carry all the water from the small 

pipes. 

 

 

 

 

     D 

 

 

 

e. The total surface area of a cone is 5984𝑐𝑚2. If its base 

radius is 28 cm, find the slanting height. 
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FORM TWO TOPICS 

 

1. EXPONENTS AND RADICALS 

1) (i) Determine the value of x from the following expression 
  23𝑥−1 × 8𝑥−1 = 256. 

(ii) Find the value of m from: (
3

4
)

𝑚
= (

4

3
)

2𝑚−1
 

2) Given that  3𝑛 = 1.2. Without using tables find the value of: 
92𝑛−1

27𝑛−1 

3) (i) Make W the subject of the formula: 𝑊𝑓 = (
𝑊

𝑅
− 1)

1

𝑅
. 

(ii) Make n the subject of the formula:  𝑥 =
(𝑛−2)180

𝑛
. 

4) (i) Simplify completely )18(8)32(24   

(ii) Rationalize the denominator of 
23

1


and hence evaluate 

23

1


if 2 = 1.414 

5) (i) Rationalize the denominator and simplify: 
√3

√24−√3
 

(ii) Simplify: √
3

2
÷ √

3

8
 

6) Simplify each of the following: 

(𝑖) 
2𝑥−1−2𝑦−2

(𝑥𝑦)−4  

(𝑖𝑖) (
3𝑎2

4𝑏
) (

2

𝑎
)

−4

 

(𝑖𝑖𝑖)  5√5 − 2√20 + √125 

(𝑖𝑣) √50 + √18 − √8 

(𝑣)  Rationalize the numerator;   
√48 + 5√2

√48 + √18
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2. ALGEBRA 

a) Given that 𝑎 ∗ 𝑏 =
𝑎2𝑏

𝑎+𝑏
, find: 

i. 1 ∗ 3 

ii. The value of X if (1 ∗ 3) ∗ 𝑋 =
9

22
. 

b) A regular polygon has exterior angle of 400. Find:- 
i. The number of sides of the polygon. 

ii. The size of each interior angle. 
iii.  Sum of interior angle of the polygon. 

c) (i) Verify by substituting 𝑎 = 2 and 𝑏 = 1 that 𝑎2 − 𝑏2 is not 

equal to  (𝑎 − 𝑏)2. 

(ii) Factorize and then simplify where possible. 

 36(𝑥 + 2𝑦)2 − 25(2𝑥 − 𝑦)2 

d) (i) A piece of wire 𝑦 𝑐𝑚 long is bent to form a square. Find 

the area of the square. 

(ii) Factorize 𝑎2 − 11𝑎 + 10 by inspection. 

e) (i) Factorize 6𝑥2 − 11𝑥 + 4 by splitting the middle term. 

(ii) Find the factors of  15𝑡2 − 14𝑡 − 8. 

(iii) Factorize completely:  𝑥2 − 𝑥𝑦 − 2𝑦2. 

 

3. QUADRATIC EQUATION 

a) (i) If 𝑥2 + 8𝑥 + 𝑄 = (𝑥 + 𝐾)2. Find the values of K and Q. 

(ii) Given that the expression 16𝑥2 − 72𝑥 + 𝑀 is a perfect 

square, find the value of M. 

b) (i) Solve the following equation by using quadratic formula: 

x2+2x-3=0. 
(ii) Find two positive numbers which differ by 5 and whose 

product is 126 
c) If (a – b)2 = 20 and a2 + b2 = 10, find ab. 
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d) (i) The factors of a quadratic equation  2𝑥2 − 𝑏𝑥 + 3 = 0, 

are (𝑎𝑥 − 1) and  (𝑥 − 3). Find the values of a and b. 

(ii) Solve graphically the equation 𝑥2 − 𝑥 − 2 = 0; use the 

graph above to solve the equation 𝑥2 − 𝑥 − 6 = 0. 

e) Solve the following set of simultaneous equations:     

i. {
2𝑥 + 𝑦 + 1 = 0

4𝑥2 + 𝑦2 = 25
 

ii. {
𝑎 + 𝑏 = 4

𝑎𝑏 = 3
 

f) (i) Find two consecutive numbers such that the sum of their 

squares is equal to 145. 

(ii) Solve graphically: {
𝑦 = 𝑥2 + 9𝑥 − 12

𝑦 = 𝑥 + 1
 

 

4. LOGARITHIMS 

a) (i) If 0.000701 is expressed in the form of 𝐴 × 10𝑛, where 

1 ≤ 𝐴 < 10, and 𝑛 is an integral, find the value of  𝑛. 

(ii) Evaluate the following using logarithms. 
3.476 × 0.001476

(0.1764)3 × 19.76
 

 

b) (i) Solve for x in: 𝐿𝑜𝑔(4𝑥 + 1) = 𝐿𝑜𝑔(𝑥 − 7) − 2𝐿𝑜𝑔2. 

(ii) Solve the equation: log(𝑥 − 1) + 2 = log(3𝑥 + 2) +

log 25 

c) Given that log 4 = 0.6021 and  log 6 = 0.7782, without 

using mathematical tables or a calculator, 

evaluate   log 0.096. 

d) Given the expression below prove that: 
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1

log𝑚 𝑚𝑛
+

1

log𝑛 𝑚𝑛
= 1 

e) (i) Simplify the following expression: 
1

3
 log(x – 3) + log5 – 2log(x + 2) 

(ii) Given the  log 𝑥 = 4̅. 7321, determine  log √𝑥
3

. 

 

 

5. CONGLUENCE 

a) Prove that the sum of the interior angles of a quadrilateral is 

four right angles. 

b) ABC is an isosceles triangle in which 𝐴𝐵̅̅ ̅̅  𝑎𝑛𝑑 𝐴𝐶̅̅ ̅̅  are equal. If 

D is the mid-point of  𝐵𝐶̅̅ ̅̅ ̅, prove that  ∆𝐴𝐵𝐷 ≡ ∆𝐴𝐶𝐷. 

c) ABCD is a quadrilateral such that 𝐵𝐴̅̅ ̅̅ = 𝐷𝐴̅̅ ̅̅  𝑎𝑛𝑑 𝐴𝐶̅̅ ̅̅  bisects 

angle DAB. Prove that  𝐷𝐶̅̅ ̅̅ = 𝐵𝐶̅̅ ̅̅ . 

d) In ∆𝑃𝑄𝑅, X is the mid – point of   𝑃𝑄̅̅ ̅̅ , Y and Z are the mid – 

points of 𝑃𝑅̅̅ ̅̅  and 𝑄𝑅̅̅ ̅̅  respectively. If XYRZ is a parallelogram, 

prove that  𝑋𝑌̅̅̅̅̅ = 𝑄𝑍̅̅ ̅̅ . 

e) ABCD is a quadrilateral in which 𝐴𝐷̅̅ ̅̅  is parallel to 𝐵𝐶̅̅ ̅̅ . O is 

the point of intersection of the diagonals. If 𝐴𝐷̅̅ ̅̅ = 𝐵𝐶̅̅ ̅̅ , prove 

that ∆𝐴𝑂𝐷 ≡ ∆𝐶𝑂𝐵. 

 

6. SIMILARITY 

a) Prove that any two equilateral triangles are similar. 

b) A triangular field ABC is such that AB=36m, BC=24m, and 

CA=18m. if the mid – point of AB is P, use scale drawing to 

find the length of PC. 

c) Which of the following figures are always similar? 

i. Circles 

ii. Hexagons 

iii. Rhombuses 

iv. Rectangles 
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v. Squares 

vi. Congruent polygons 

d) Given that 
𝐴𝐵

𝐾𝐿
= 2,

𝐵𝑇

𝐿𝑆
= 2 𝑎𝑛𝑑 

𝑇𝐴

𝑆𝐾
= 2, 

i. Name the triangles which are similar. 

ii. Identify the corresponding angles. 

e) Prove that ∆𝑋𝑌𝑍~∆𝑋𝐵𝐴 and hence calculate 𝑍𝐵̅̅ ̅̅  

 
 

 
 

 

7. GEOMETRICAL TRANSFORMATIONS 

a) Find the image of the point 𝐷(2, −5) after a reflection in the 

y axis. 

b) A translation takes the origin to (-6,1). Find where it takes 

(2,-5). 

c) Draw a parallelogram ABCD with vertices 𝐴(2,5), 𝐵(5,5), 

𝐶(6,8), 𝐷(3,8). Find and draw the image parallelogram 

formed by the translation which moves the origin to (2,4). 

d) Find the image of the point 𝑁(−2,3) after a rotation of 2700 

clockwise about the origin. 
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e) Draw a triangle PQR with vertices 

𝑃(0,0), 𝑄(0,3) 𝑎𝑛𝑑 𝑅(3,0). Draw triangle P’Q’R’ by an 

enlargement factor of 2. 

 

8. PYTHAGORAS THEOREM 

a) The lengths of the three sides of a right angled triangle 

are  (𝑥 − 1)𝑐𝑚, (𝑥 − 8)𝑐𝑚 𝑎𝑛𝑑 𝑥𝑐𝑚. Find the value of x. 

b) A man travels 15km due north and then 8km due west. How 

far is he from his starting point? 

c) ABCD is a quadrilateral in which  𝐴 = 𝑐 = 900. Prove 

that  𝐴𝐵2 + 𝐴𝐷2 + 𝐶𝐷2. 

d) The sides of a rectangle are 5cm and 7cm. Find the length of 

a diagonal. 

e) A ladder just reaches the top of a wall 18m high when the 

end of the ground is 8m from the wall. Find the length of the 

ladder. 

 

9. TRIGONOMETRY 

a) The shadow of a post is 6m longer when the angle of 

elevation of the sun is 300 than when it is 600. Find the 

height of the post. 
b) P and Q are two pegs on level ground, and both ie due west 

of a flagstaff. The angle of elevation of the top of the 

flagstaff from P is 450and from Q is  600. If P is 24m from 

the foot of the flagstaff, find PQ. 

c) A ladder of length 12m is set against a vertical wall. 

i. If it makes an angle of 280 with the wall, how far up 

the wall does it reach? 



16: 
 

WAJA BOYS’ SECONDARY SCHOOL. 

FORM THREE HOLIDAY PACKAGE April 15, 2020 

EDUCATION GIVES VICTORY AND POWER 

ii. If it reaches 10m up the wall, what angle does it make 

with the horizontal? 

d) When the angle of elevation of the sun in 550, a tower casts 

a shadow 20m long. Find the height of the tower. 

e) Find the value of each of the following: 

i. 
𝑠𝑖𝑛900

𝑐𝑜𝑠00+𝑐𝑜𝑠600 

ii. 
√3

3
𝑐𝑜𝑠300 − 2𝑡𝑎𝑛450 

 

 

10. SETS 

a) There are 100 form two students in a school. Of these, 68 

students play football and 35 students play hockey. Ten 

students play neither game. If F and H are sets of those who 

play football and Hockey respectively; 
(i) Draw a Venn diagram to illustrate this information. 

                    (ii) Find  𝑛(𝐹 ∪ 𝐻). 

                    (iii) Find  𝑛(𝐹 ∩ 𝐻). 

(iv) Shade a region represented by (𝐹 ∩ 𝐻) in your Venn 

diagram. 

b) A club held swimming tests in Crawl (C), Backstroke (B) and Diving (D) 

for 72 members. Those who passed crawl were 49, 30 passed 

Backstroke and 30 passed Diving but not Crawl, 6 passed Crawl and 

Diving but not Backstroke while 6 passed neither. Find the number of 

members who; 
i. Passed at least two tests. 

ii. Passed at most one test. 

c) Study carefully the Venn – diagram below 
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                          Given that: 𝑛(𝐴 ∪ 𝐵) = 𝑋. Find X, hence find 𝑛(𝜇). 

d) In a class of forty students, each must take at least one of 

the two subjects, Commerce and Biology. If 24 take 

Commerce and 20 takes Biology, what percentage of 

students takes both subjects? 

e) In Form II examination results, 3 students passed physics, chemistry and 

mathematics, 10 passed physics and mathematics, 10 passed physics and 

chemistry while 7 passed chemistry and mathematics, 3 students passed 

physics only, 3 students passed mathematics only and 1 student failed all 

the three subjects. 
 

i. Draw a Venn diagram to illustrate the results 

ii. How many students were there in that class 

iii. How many students passed chemistry 

 

f) If the universal set U = {1, 2, 3, 4, 5}, A = {1, 2} and B = {2, 4}. Find:- 
i.            uBA  

ii.  A  
iii. )( AnBn  

g) In a class of 50 students, 30% of them are footballers, 60% 

are volleyballers and the remaining are athletes. Prepare 

a horizontal bar chart to represent this data. 
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FORM THREE TOPICS 

1. RELATIONS 

1) Write the relation represented by the graph below: 

 
2) A relation R is given by 𝑅 = {(𝑥, 𝑦): 3𝑥 − 2𝑦 ≤ 6, 𝑥 + 𝑦 ≤ 0 𝑎𝑛𝑑 𝑦 < 0}. 

Find the domain and range of 𝑅. 

3) Draw the graph of the inverse of the relation R and find the domain 

and range of the inverse.  𝑅 =  {(𝑥, 𝑦) 𝑥 ≤ 𝑦 𝑎𝑛𝑑 𝑦 ≤ 2} 

4) Given that 𝑅 = {(𝑥, 𝑦): 𝑦 ≥ 𝑥2 + 1 𝑎𝑛𝑑 𝑦 ≤ 5}, find: 

i. 𝑅−1 

ii. The 𝑑𝑜𝑚𝑎𝑖𝑛 𝑎𝑛𝑑 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑅−1 

5) Draw the graph of: 

𝑅 = {(𝑥, 𝑦): 𝑥 > −2, 𝑥 < 2, 𝑦 > 2 𝑎𝑛𝑑 𝑦 < 2} 

i. Shade the required region. 

ii. State the domain and range of R. 

6) If 𝑅 = {(𝑥, 𝑦): 𝑦 = 2𝑥 + 1}, find: 

a) The set of ordered pairs which belongs to R from the 

following set of domain {−2, −1, 0, 1, 2, 3} 

b) The domain and range of the relation. 
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2. FUNCTIONS 

1) Given the function 𝑓(𝑥) = 3 − 4𝑥 + 𝑥2 
i. State the domain and range of 𝑓(𝑥). 

ii. Sketch the graph of 𝑓(𝑥) without a table of values. 

iii. Using the sketch in part (ii) solve the equation 6 − 4𝑥 + 𝑥2 = 0 

iv. Find  𝑓−1(2). 

2) A function 𝑓(𝑥) is defined as: {

|𝑥| 𝑖𝑓 − 3 ≤ 𝑥 < 3

𝑥2  𝑖𝑓 3 ≤ 𝑥 < 5
5            𝑖𝑓 𝑥 ≥ 5

 

i. Find 𝑓(−2), 𝑓(10) and 𝑓(−3) 

ii. Sketch the graph of   𝑓(𝑥). 

iii. Find the domain and range of  𝑓(𝑥). 

iv. For what values of 𝑥 is 𝑓(𝑥)  = 16? 

3) Given the quadratic equation: 4x2 – 20x + k = 0. For what value of k 
i. Are the roots of the equation equal 

ii. Is one of the roots zero 

iii. Is one of the roots 6? 

4) Given that 𝑓(𝑥) = −𝑥2 + 𝑥 + 6, 

i. Draw the graph of 𝑓(𝑥) for  −3 ≤ 𝑥 ≤ 4. 

ii. Determine the values of x when  𝑓(𝑥) = 0. 

iii. Find the value of 𝑓(0). 

5) (a) Given that 𝑓(𝑥) = √2𝑥 + 1, 

i. Find 𝑓−1(𝑥) 

ii. Find the domain and range of  𝑓−1(𝑥). 

(b) Divide 𝑃(𝑥) = 𝑥3 − 3𝑥2 + 6𝑥 − 8 by 𝑄(𝑥) = 𝑥 − 2, 

hence find the factors of 𝑃(𝑥). 

6) A function 𝑓(𝑥) is defined by the following values: 

𝑓(𝑥) = {

−1 + 𝑥 𝑖𝑓 𝑥 < 0
2 𝑖𝑓 𝑥 = 0

1 − 𝑥 𝑖𝑓 𝑥 > 0
 

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

7) The function f is defined as: 𝑓(𝑥) = {

2𝑥 + 1 𝑖𝑓 𝑥 > 2
−1   𝑖𝑓 − 2 < 𝑥 ≤ 2

𝑥        𝑖𝑓 𝑥 ≤ −2
 

i. Sketch the graph of 𝑓(𝑥). 

ii. Find the domain and range of 𝑓(𝑥). 

iii. Find 𝑓(5), 𝑓(10) 𝑎𝑛𝑑 𝑓(−5). 

iv. State whether the function is one-to-one or not. 

 

3. STATISTICS  

1) During the holidays Shaman Spent his day as shown in the table 

below: 
Activity  Meals Studies Watching TV Sleeping Others 

Time (hours) 2 3 5 8 6 

            Illustrate the above information in a pie chart. 

2) The table below shown the length of 40 orange tear leavers.  
Length (mm) Cumulative 

frequency 

118 -126 3 

127 -135 7 

136- 144 17 

145- 153 29 

154- 162 34 

163 -171 38 

172- 180 40 

 
 

i. Determine the modal class of data and  hence calculate the 

mode  

ii. Determine the median class of data and hence calculate the 

median  

iii. Draw the histogram of the data points.  
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3) The marks below were obtained from 32 pupils in Mathematics 

Examination 
52  48  37  45  38  39  29  46  50  42  35  32  28  34  37  64   

48  52  58  37  67  48  62  54  57  34  64  58  42  37  54  36   

a) Construct a frequency distribution table for the given data starting 

with 24 − 29, 30 − 35, etc. 

b) Draw the histogram and use it to estimate the mode. 

c) Find the mode by using appropriate formula and compare it to the 

answer obtained in (b) above. 

4) The following frequency distribution table shows scores of marks in a 

Mathematics contest. 
Class interval 40 - 49 50 - 59 60 - 69 70 - 79 80 - 89 90 - 99 

Frequency  2 4 7 9 5 3 

Calculate: 

i. Mean score 

ii. Median score 

iii. Mode  

5) Students made the following scores in a mathematics Exam: 
80 92 64 48 78 74 58 71 85 87 82 87 96 56 67 

70 72 49 74 75 74 76 67 86 34 83 62 60 56 57  

i. Construct the frequency distribution table. 

ii. Calculate the mean. 

iii. Calculate the mode. 

iv. Calculate the median. 

v. Draw the Histogram and use it to estimate the mode. 

vi. Construct the cumulative frequency graph and from it find the 

median score.  

6) The frequency distribution table given below is for the number of workers 

absent in 52 working days. 
Number of absence 0 - 4 5 - 9 10 - 14 15 - 19 20 - 24 25 - 29 

Frequency  5 8 17 15 3 4 

i. Find the mean. 

ii. Find the mode. 

iii. Find the median. 

iv. Draw the histogram and use it to estimate the mode. 

v. Draw the Ogive and use it to estimate the median. 

7) The examination scores of 33 students are given on the following 

cumulative frequency table. 
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Class interval 40 - 49 50 - 59 60 - 69 70 - 79 80 - 89 90 - 99 

Cumulative Frequency 2 4 9 17 29 33 

i. Find the mean score. 

ii. Find the median and the median class. 

iii. Find the mode and the modal class. 

8) The table below is the frequency distribution of the masses of 45 

pupils in a class 
Mass (kg) 43 48 53 58 63 68 

Number of pupils 3 8 13 11 7 3 

 

                  (a) Calculate the  

i. Modal class 

ii. Mode 

(b) Draw a cumulative frequency curve for masses of 45 pupils and 

use it to estimate the median length. 

 

4. RATES AND VARIATIONS  

1) (a) If  y2 varies directly to  (𝑥 − 1) and inversely to  (𝑥 + 𝑑) and  if 

𝑥 = 2, 𝑑 = 4 for 𝑦 = 1 then find 𝑥 when 𝑦 = 2 and 𝑑 = 1  
(b)If 12 workers can finish the repair in 10 days, how long will 30 

workers take? 

2) (a) Juma bought motor vehicle spare parts from Japan worth 

5900,000 Japanese Yen. When he arrived in Tanzania on 1st Jan, 

2018 he was charged custom duty of 25% on the spare parts. If the 

exchange rate were as follows: 
                             IUS dollar = 118 Japanese Yen 

                             IUS dollar = 76 Tanzania Shilling  

Calculate the duty he paid in Tanzania shilling 

(b) 15 men can dig a trench 45m long in 5 hours, how long would it 

take 16 men to dig a trench 40m long?  

3)  A firm employs 15 men working 44 hours in a week. If 7 men are ill, 

how many hours a fortnight would the rest have to work to make up 

the time lost? 
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4) (a) Given Mariachi Forex Bureau 
Currency (X) Buying Selling 

Us dollar $ 2250 2380 

G.B.P £ 3350 3500 

Kenya (Kshs) 23 25 

A tourist from New York travelled to Tanzania to have a glance at the 

beautiful scenery of Mt Kilimanjaro with $ 1200 and £ 8500. He exchanged 

three fifth of the dollars and 0.88 of the pounds into Tanzanian currency. If he spent 

85% of this amount, find his balance in (Kshs.) Kenyan currency. 

(b) T varies jointly with the square toot of X and inversely with the square 

of Y. When X=9 and Y=8 then T=6 find T when 𝑋 =
1

4
  and 𝑌 =

1

6
. 

5) A hawker sells handkerchiefs at 500/= each. He sold 50 

handkerchiefs in the first week. In the second week, he sold 20% 

more than in the first week. In the third week he sold 10% more 

than in the second week. Each week he receives a commission of 8% 

on the price of the first 20 handkerchiefs sold and 12% for any 

handkerchief sold in the excess of 20. 
a) Express the number of handkerchiefs sold in the first week as a 

percentage of the number sold in the third week. 

b) Calculate the commission he received in the third week. 

c) If in the fourth week the hawker received a commission of 2000/=. 

Calculate the number of handkerchiefs he sold in that week. 

6) The average weight of 15 pupils decreased by 1kg, when 

one of them whose weight is 40kg is replaced by another 

pupil. Find the weight of the new pupil. 
7) (a) A house girl was employed under a condition that she will be paid 

635/= for a day she attends work and 275/= for a day she won’t 

attend; at the end of the month of 30 days she was paid only 

17610/=. Find the number of days she attended work and those she 

missed. 
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(b) Two years ago, the mother’s age was three times the square of 

her youngest sibling’s age. In three years’ time, her age will be four 

times her mentioned Sibling’s age. Find their present ages. 

 

5. SEQUENCES AND SERIES 

1) (a) (i) Find the sum of the first four terms of geometric progression 

which has first term of  1 and common ratio of  
1

4
. 

(ii) The Arithmetic mean of 3 and 𝑥 is 4, find the value of  𝑥.  

(b) The 5th tem of the arithmetic progression is 23 and 12th term is 37. 

Find:  
i. First term  

ii. Common difference  
 

2) The sum of the first 8 terms of an AP is 236 and the sum of the first 6 

terms of the same series is 147. Find the sum of the first 12 terms of 

the series. 
3) (a) If the sum of n terms of a geometrical progression with 

the first term 1 and the common ratio 2 is 31, find the 

number of terms. 

(b) The fourth and fifth terms of an arithmetic progression 

are 45 and 50 respectively. Find: 

i. The common difference. 

ii. The first term. 

iii. The tenth term. 

4) Find the sum of 20 terms of the series: 

log 2 + log 4 + log 8 + log 16 + ⋯ 

5) The first term, the fifth term and the seventh term of an 

arithmetic progression are the second, third and fourth 

terms of a geometric progression. Find the common ratio of 

the geometric progression. 
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NOTE:  

 Using complete secondary Basic mathematics 

(Msemwa P.B), answer ALL questions involving 

ALL topics in form ONE and form TWO. 


