
Unit 3: Homework Assignment 
 

Assignment 3.1 Perimeter and Area of Composite Shapes 
 
Calculate the perimeter and area of each shape.   
 
1)        2) 
 
 
 
 
 
 
 
3)        4)  

      
 
 
Calculate the area of the shaded region. 
   5)         6)   
 
 
 

 
 
 
 
 
 
7)         8)   
 
 
 
 
 
 
 
 
 
 
 

64 m 

100 m 

6.2 cm 

9.8 cm 

6.8 m 

4.8 cm 

5 cm 



9) The front of a garage needs to be painted. The total area except for the door will 
be painted. The door is 1.5 m high and 2 m wide. 

A. How many square meters of paint will be needed? 
B. A can of paint covers 2.5 m2. How many cans of paint will be needed? 
C. A can of paint costs $24.50. How much will it cost to paint the front of the 

garage? 
 
10) Joe needs to replace the carpet in his living room and hallway with laminate 
flooring. A floor plan is shown below. 

A. What is total area of floor that needs to be recovered? 
B. Each box of laminate flooring contains 2.15 m2 of flooring 

material. How many boxes should Joe buy? 
C. One box costs $42.60. How much will the flooring cost?  
D. If Joe gets a coupon for 20% off, how much would the flooring 

cost? 
 
 
11) The school’s athletic director wants to seed the field and replace the fence. The field is shown at right. 

A. How many meters of fencing will he need to purchase? 
B. How many square meters will need to be seeded with grass 

seed? 
C. If seeding costs $1.45 per square meter and fencing costs 

$23.50 per meter, how much will it cost to seed and 
replace the fence for the field? 

 
12. Determine the area and the perimeter of the following shape 
below 
 

 
3.1 Answers: Perimeter and Area of Composite Shapes 
1) 𝑃 = 401 𝑐𝑚, 𝐴 = 9617 𝑐𝑚2 
2) 𝑃 = 15 𝑐𝑚, 𝐴 =  12 𝑐𝑚2 

3) 𝑃 = 34 𝑐𝑚, 𝐴 = 59 𝑐𝑚2 

4) 𝑃 = 56 𝑐𝑚, 𝐴 = 132 𝑐𝑚2 

5) 181 𝑐𝑚2  
6) 9.9 𝑚2  
7) 36 𝑐𝑚2  
8) 258 𝑐𝑚2  

9) 𝑎) 11 𝑚2 𝑏) 5 𝑐𝑎𝑛 𝑐) $122.50 
10) 𝑎) 30 𝑚2 𝑏) 14 𝑏𝑜𝑥𝑒𝑠 𝑐) $596.40 𝑑) $477.12 
11) 𝑎) 194.12 𝑚 ≈ 195 𝑚  b) $2206.86 c) $7782.44  
12)𝑃 = 80 𝑐𝑚, 𝐴 = 641 𝑐𝑚2 

  

50 m 



Assignment 3.2 Pythagorean Theorem 
 
1. A ramp leans against a wall, creating a right triangle.  The ramp varies 4 metres horizontally and 3 metres 
vertically.  Determine the length of the ramp.   
 
2.  A 10m ladder leans against a wall, creating a right triangle.  If the ladder must reach a height of 7m, how far 
back from the wall should the ladder be placed?   
 
3.  The 5 km of highway between City X and City Y is closed. There are two possible 
detour routes: one through Town A and one through Town B, as shown in the diagram 
below. How much shorter is the detour through Town B than the detour through Town 
A? 

 
4. Determine the length of the base of the large triangle. 
Express your answer to the nearest tenth of a millimeter.  
 
 
 
 
5. What are the lengths of b and c? Write your answer to the nearest tenth of a metre 
where appropriate. (below left)  
 
 
 
 
 
 
 
 
 
6. Anil is constructing a 5.00 m tall windmill supported by wires (above right). One wire must be 13.00 m long 
and the distance between the wires must be 16.75 m. Anil wanted to know what length to cut for the other 
wire. 
 
7. A Pythagorean triple is a group of three whole numbers that can represent the lengths of the sides of a right 

triangle. The smallest Pythagorean triple is 3, 4, 5. Which of the following are Pythagorean triples?  
a) 7,24,25  b) 3,6,8  c) 9,21,23  d) 31,35,38  

 
8. Determine the length of the hypotenuse below. 
 
 
 
 
 
 
 
 
 



9. The rectangle PQRS represents the floor of a room.  
 
Ivan stands at point A. Calculate the distance of Ivan from  
 a) the corner R of the room  
 b) the corner S of the room 
 
 
 
3.2 Answers: Pythagorean Theorem 
 
1. The ramp is 5m long.   2. The ladder should be placed about 7.14m back.    3. 18 km 
4. 12.0 mm   5. a) b= 4 m c = 7.2 m       6. 6.9 m   
7.a) yes b) no c) no d) no 8. 46 m 
9. a) 4.47 m b) 10.77 m 
 

Assignment 3.3 – Composite Shapes with Pythagoras 

 
Calculate the perimeter and area for each of the following shapes. 
 
1. 2. 3.  

 

 

 
 

4. 5.  6.  

 
 
 
 
 
 

 

 



7. 8. 9.  

 

 

 

 
10. Determine an expression for the perimeter of the following shape. 
 

 
  
 
 
 
 
 
 
 
 
 
 
 

 
3.3 Answers: Composite Shapes with Pythagoras  
1. 𝑃 = 26 𝑚, 𝐴 = 34 𝑚2 2. 𝑃 = 44 𝑐𝑚, 𝐴 = 112 𝑐𝑚2 3. 𝑃 = 39 𝑐𝑚, 𝐴 = 87 𝑐𝑚2 
4. 𝑃 = 63 𝑐𝑚, 𝐴 = 217 𝑐𝑚2 5. 𝑃 = 54 𝑐𝑚, 𝐴 = 297 𝑐𝑚2 6. 𝑃 = 60.1 𝑐𝑚, 𝐴 = 154.0 𝑐𝑚2 
7. 𝑃 = 134 𝑚, 𝐴 = 938 𝑚2 8. 𝑃 = 36 𝑚, 𝐴 = 82 𝑚2 9. 𝑃 = 43 𝑐𝑚, 𝐴 = 121 𝑐𝑚2 
10. 8𝑥 + 34 

 
Assignment 3.4 Optimizing Perimeter and Area 

 
1. What dimensions will provide the maximum area for a rectangle with each perimeter? 
 a) 28 m  b) 40 m  c) 48 m  d) 65 m 
 
2. A farmer is adding a rectangular corral to the side of his barn. The barn will form one side of the rectangle. 
The area of the corral is to be 50 m2.  

a) What dimensions use the minimum length of fence to enclose the corral? 
b) What is the minimum length of fence that can be used to enclose the corral? 

 
 



3. Farmer Fran has 30 segments of 2-m fence rails to build a pen for her sheep.  
 a) What are the dimensions of the pen with the maximum possible grazing area for the sheep, 
 assuming the fence rails cannot be cut?  
 b) How does your answer change if the fence rails can be cut? How much additional area does this 
 provide? 
 
Use this information to answer questions 4 to 7. Ashraf is 
building a garden in his large river garden backyard. He has 
144 ft of fencing, with which to enclose his garden. He also has 
the option of using the river or the patio walkway (or both) 
instead of fencing. 
 
4. Ashraf decides to build the garden somewhere in the middle of the backyard, as shown above. What are the 
dimensions of the rectangular garden with maximum area? What is the maximum area in this case?  
 
5. Ashraf decides to build the garden against either the river or the patio walkway. What are the dimensions of 
the rectangular garden with maximum area? What is the maximum area in this case?  
 
6. Ashraf decides to build the garden against both the river and the patio walkway. What are the dimensions 
of the rectangular garden with maximum area? What is the maximum area in this case?  
 
7. Consider your answers for questions 4 through 6. 

a) Order the three gardens from greatest to least area.  
b) Which garden design do you think Ashraf should choose? Why? 

 
8. Julia is an electronics technologist. She is designing a circuit board that has an area of 40 cm2. It must fit 
snugly inside a computer console.  
 a) What dimensions of the circuit board will have a minimum perimeter?  
 b) How would your answer change if the circuit board must fit in a slot which is only 5 cm wide? 
 Justify your answer. 
 
9. Angelina wants to build a 140-ft2 deck against her house. She is considering the options shown.  
a) Assume Angelina does not have to install railing along the sides of the 
house. Which option minimizes the amount of railing that Angelina needs to 
enclose her deck?  
b) What is the minimum length of railing needed?  
c) What other considerations might Angelina think about when choosing her 
design? 
 
3.4 Answers: Optimizing Perimeter and Area 

1. a) 7 𝑚 by 7 𝑚 b) 10 𝑚 by 10 𝑚 c) 12 𝑚 by 12 𝑚 d) 16.25 𝑚 by 16.25 𝑚 
2. a) 10 𝑚 by 5 𝑚 b) 20 𝑚 
3. a) 14 𝑚 by 16 𝑚 b) 15 𝑚 by 15 𝑚, increase by 1 𝑚2  
4. 36 𝑓𝑡 by 36 𝑓𝑡, 𝐴4 = 1296 𝑓𝑡2 
5. 36 𝑓𝑡 by 72 𝑓𝑡, 𝐴5 = 2592 𝑓𝑡2 
6. 72 𝑓𝑡 by 72 𝑓𝑡, 𝐴6 = 5184 𝑓𝑡2 
7. a) 𝐴6 > 𝐴5 > 𝐴4 b) Design from question 6, same amount of material but largest area for garden. 
8. a) 6.32 𝑐𝑚 by 6.32 𝑐𝑚 b) 5 𝑐𝑚 by 8 𝑐𝑚, 𝐴 = 40 𝑐𝑚2  
9. a) Design along one side of house b) 33.5 𝑓𝑡 c) Location of windows, doors, sunlight, etc.  



Assignment: 3.7 Surface Area and Volume 
 
1. Determine the surface area of a:  

a) rectangular-based prism with a length 9 m, a width of 2 m and a height of 5 m  
b) cylinder with radius 6 m and height 14 m  
c) isosceles triangular prism with a triangle height 4 cm, slant height of 5 cm, a base of 6 cm, and a 
length of 18 cm  
d) square-based pyramid that has a slant height of 6 cm and a square base of 5 cm  
e) cone with height 12 cm and slant height 13 cm  
f) sphere with diameter 6 cm  

 
2. Determine the volume of a: 
 a) rectangular-based prism with a length of 9 m, a width of 2 m and a height of 5 m.  
 b) cylinder with a radius of 6 m and a height 14 m.  
 c) a triangular prism with a length of 18 cm. The triangular base has a height of 4 cm and a base of 6cm.  
 d) a square-based pyramid that has a height of 6 cm and a square base with sides that are 5 cm.  
 e) a cone with a radius of 8cm and a slant height of 10 cm?  
 
3. What is the cost to make a box with dimensions 2 m × 4m × 3m if the cost of plywood is $1.70/m2?  
 
4. What is the cost to make a cylindrical drainage pipe (no ends) 20 m long and 1 m in diameter if metal costs 
$5.80/m2?  
 
5. What is the cost to make a solid steel wrecking ball with a diameter of 1.2 m if the cost of steel is $180/m3?  
 
6. What is the cost to fill a box 2 m × 4 m × 3 m with sand if the cost of sand is $2.25/m3?  
 
7. What is the cost to make a wooden square-based pyramid with a slant height of 8 m and base that is 10 m × 
10 m if the wood costs $3.75/m2? 
 
8. What is the cost to make an open conical crystal glass with a height of 18 cm and a radius of 4 cm if the 
crystal costs $0.17/cm2?  
 
9. What is the cost of material to make a basketball 30 cm in diameter if rubber costs $0.01/cm2?  
 
10. What is the cost to fill a cylindrical tank with liquid fertilizer if the diameter is 4 m, the height is 6 m and 
the fertilizer costs $6.50/m3?  
 
11. Booster Juice is offering a special conical cup for a limited time. What is the cost to fill the cup if the height 
is 15 cm, the radius is 5 cm and the smoothie costs $0.014/mL? (note: 1 mL = 1 cm3 ) 
 
Answers 3.7 Surface Area and Volume 
1. a) 146 m2   b) 754.0 m2  c) 312 cm2  d) 85 cm2  e) 282.7 cm2  f) 113.1 cm2  
2. a) 90 m3   b)  1583.4 m3  c) 216 cm3  d) 50 cm3  e) 402.1 cm3 
3. $88.40  4. $364.42  5. $162.86  6. $54.00 7. $975.00  8. $39.39  
9. $28.27  10. $490.09  11. $5.50  
 

 



Assignment 3.8 Surface Area Problems 
 
Calculate the surface area of each of the following composite shapes. 

1. 

 

2. 

 

3. 

 
4.  

 

5.  

 

6.  

 

 
7. What is the minimum amount of plastic needed to create a cylinder to hold a cone of height 9 cm and radius 
2 cm?  
 
8. What is the minimum amount of cardboard needed to make a rectangular prism to hold a cone with a 
diameter of 7 cm and a height 8 cm?  
 
9. How much cardboard is required for a box to exactly fit 3 golf balls with a radius of 2 cm?  
 
10. A storage shed is a rectangular prism, topped with a pyramid. The base is 8 m × 8 m and has 2.5 m high 
walls. The roof in the shape of a pyramid that is 1.3 m high but there is no ceiling when you go inside. Also, the 
floor of the shed is made from plywood. If sheet metal costs $15.50/m2, and the plywood costs $4.25/m2, 
what is the minimum cost to build the shed 
 
 
 
 



11. Jack decides to paint the exterior of his 
house with two coats of paint and re-shingle the 
roof. One 4-L can of paint covers 35 m2 and one 
bundle of shingles covers 2.25 m2. (Note: height 
from ground to peak of roof = 4.32m)  
 

a) How many bundles of shingles will he 
need for the roof?  
b) How many cans of paint will he need (you do not need to take windows and doors into account)?  
c) If one can of paint costs $49.99 and one bundle of shingles costs $55.99, determine the total cost of 
the project, including HST. 

 

 
12. A can of soup is 10.3 cm high and its diameter is 6.7 cm. How much paper is required to make the soup can 
label?  
 
13. Three tennis balls, each 8cm in diameter, are stacked in a cylindrical container. Determine the minimum 
amount of packaging required to make the container.  
 
 
 3.8 Answers: Surface Area and Volume 
  
1. 361.1 cm2   2. 368.52 cm2   3. 744 mm2   4. 1328 in2  5. 82.6 m2  6. 722 ft2 
7. 138.2 cm2   8. 322 cm2   9. 224 cm2   10. $2555.08  
11. a) 48 bundles of shingles b) 6 cans of paint c) $3375. 83  13. 217 cm2    
 
 
  



Assignment 3.9 Volume Problems 
 

Calculate the surface area of each of the following composite shapes. 
1. 

 

2. 

 

3. 

 

4.  

 

5.  

 

6.  

 

 
7. A solid cylinder fits perfectly into a rectangular box. If the box has dimensions 8 cm × 8 cm × 12 cm, then 
how much extra space is left in the box?  
 
8. A cone fits perfectly into a cylindrical box with a diameter of 12 cm and height 14 cm. How much extra 
space is left in the cylindrical box?  
 
9. How much space is contained in the cardboard house to the 
right if the height from the ceiling to the roof peak is 3 cm?  
 
10. The base of a storage shed is 8 m × 8 m and it has walls that are 
2.5 m high. It also has a roof in the shape of a pyramid with a slant 
height of 4.2 m. How much would it cost to fumigate the shed by 
filling it with gas if the gas costs $3.50/m3?  
 
11. A cylindrical gumball container is 20 cm high and has a radius of 6 cm. How many gumballs of diameter 3 
cm could fit into the container? Is the answer you calculated realistic? Explain.  
 



12. What is the volume of a hexagonal prism that has a height of 10 cm, each side of the hexagonal base is 3 
cm and the distance from each side to the centre of the hexagon is 2.6 cm?  
 
13. A marble column in the shape of a cylinder is 9.0 m high and 82 cm in diameter. If the mass of 1 m3 of 
marble is 3000 kg, find the mass of the column.  
 
14. The dimensions for a section of concrete pipe used to 
make storm sewers, is shown in the diagram to the right. 
Calculate the volume of concrete that is needed to make this 
section of pipe, to the nearest tenth of a cubic metre.  
 
 
15. The volume of a cylinder is 972 cm3. If the radius of the 
base is 5 cm, what is the height of the cylinder?  
 
16. Three tennis balls, each 8cm in diameter, are stacked in a cylindrical 
container.  
 a) Determine the minimum volume of this container.  
 b) Determine the volume of the empty space inside the container.  
 
17. To store his grain, Gary is building a cylindrical silo that must have a volume of 185m3. The height of the 
silo must be 15 m. What should the measure of the radius be, to the nearest hundredth of a meter? 
 
18. A farmer had this temporary hoop barn built to store hay bales. The diameter of the structure is 60 feet 
and the length is 100 feet. If the semi-cylindrical support posts are anchored to a cement foundation wall that 
is 1.2 feet off the ground, determine the amount of space inside of the structure.

 
 
 
3.9 Answers: Volume Problems 
1. 575.67 cm3   2. 416.52 cm3   3. 999 mm2   4. 2524.5 in3   5. 367.38 m3 
6. 905 ft3  7. 164.8 cm3   8. 1055.6 cm3   9. 1330 cm3  10. $657. 07  
11. 160 gumballs  12. 234 cm3   13. 14258.7 kg  14. 2.5 m3   15. 12.4 cm  
16. a) 1206.4 cm3  b) 402.1 cm3   17. 1.98 m   18. 148571.7 ft3  
 

  



Assignment 3.10 Rearranging Formula 
 

1.  Calculate the diameter of a sphere with a volume of 
330mm , to the nearest hundredth.   

 

2.  Calculate the volume of a cube with a surface area of 
23.7 cm , to the nearest hundredth.   

 
3. The surface area of a sphere is 113.04 cm2. Determine the volume of the sphere. 
 
4. A fountain firework is packaged in a conical container. Its volume is 210 m3. Its diameter is 8 cm. What is the 
height of the fountain firework, to the nearest tenth of a centimeter? 
 
5. The surface area of an orange is 147 cm2. What is the diameter of the orange? Round your answer to two 
decimal places. 
 
6. The area of the following shape is 272.55 mm2. Determine the perimeter of the shape. 

 
7. Twelve golf balls are packed into a box, as shown. The radius of a golf ball is 2.1 cm.  

a) Determine the minimum amount of cardboard required to make the 
box. 
b) Determine the amount of empty space inside the box.  
c) What percent of the box is empty space? 

 
 
8. A can of soup has a volume of 375 mL. 

a) If the height of the can is 12 cm determine the radius of the can. (Note: 1 mL = 1cm3) 
b) How much paper is required to make the soup label? 

 
9. The lateral area of a cone with slant height 14 cm is 132 cm2. 

a) Find the radius of the cone, to the nearest cm 
b) Find the height of the cone, to the nearest tenth of a cm 

 
 
10. A spherical balloon is blown up, covered in paper mache and painted. The surface area of the masterpiece 

is 400 cm2. A hole is drilled through the sphere in order to hang the sphere like a necklace from the ceiling. 
The chain used to hang the sphere must be 1.2 m on either side of the sphere. The chain costs $48/m, what is 
the total cost of the chain including 13% taxes? 
 
3.10 Answers Rearranging Formulas 

1.  mmd 86.3   2  
334.1 cmV    3. 113.10 cm3    4. 12.5 cm 

5. 6.84 cm   6. 66.85 mm    7.a) 564.48 cm2 b) 423.58 cm3 c) 47.64% 
8. a) 3.15 cm b) 237. Cm2 (ignoring the need for overlap at seam) 
9. a) 3 cm b) 13.7 cm  10. $141.02 

 



Assignment 3.11 Changing Dimension 
 

1.  Determine the effects on the dimensions below.   

i)  The sides of a square are quadrupled.   

a) What is the effect on the perimeter?        b) What is the effect on the area?  

ii)  The radius of a circle is tripled.   

a) What is the effect on the circumference?    b) What is the effect on the area?  

iii)  The radius of a sphere is doubled.  

a) What is the effect on the surface area?  b) What is the effect on the volume? 

 
2. If the length of the radius of a circle is a third of its original size, what will the area of the new circle be? 
 
3. If the length of the base's radius and height of a cone is doubled, what will the surface area of the new cone 
be? 
 
4. If the height of a prism is doubled, how much will its volume increase by? 
 
5. Describe the change in the volume of a rectangular prism if the: 
 a) length and breadth width by a constant factor of 3. 
 b) length, width and height are multiplied by a constant factor of 3. 
 
6. If the length of each side of a triangular prism is quadrupled, what will the volume of the new triangular 
prism be? 
 
7. Given a prism with a volume of 493 cm3 and a surface area of 6 007 cm2, find the new surface area and 
volume for a prism if all dimensions are increased by a constant factor of 4. 
 
3.11 Answers: Changing Dimension 
1.  i)  a)  The perimeter is four times larger.   b)  The area is 16 times larger.   
ii)  a)  The circumference is tripled.    b)  The area is 9 times larger.   
iii)  a)  The surface area is 4 times larger.   b)  The volume is 8 times larger.   
2. The area of the new circle will be 1/9 the original area. 
3. The surface area of the new cone will be 4 times the original surface area. 
4. The volume of the prism doubles if the height is doubled. 
5. a) the volume of the prism increases by a factor of 9 when the length and width are increased by a constant 
factor of 3. 
b) the volume of the prism increases by a factor of 27 when the length, width and height are increased by a 
constant factor of 3. 
6. if each side of a triangular prism is quadrupled, the volume of the new triangular prism will be 64 times the 
original shape's volume 
7. the volume is 31 552 cm3 and the surface area is 96 112 cm2. 
 
 
 


