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PERIMETER AND AREA PROBLEMS 
1. Calculate the perimeter and area of each of the following shapes. 

(a)  

 

(b)  

 

(c)  

 

(d)  
 

 

(e)  

 

(f)  

 
2. Calculate the area of the shaded region. 

(a)  

 

(b)  

 

(c)  

 

(d)  

 
 

3. The front of a garage, excluding the door, needs to be painted. 

(a) Calculate the area of the region that needs to be painted assuming that the  
door is 1.5m high and 2 m wide.  (See the diagram at the right for all other 
dimensions.) 

(b) If one can of paint covers an area of 2.5 m2, how many cans will need to be 
purchased? 

(c) If one can of paint sells for $19.89, how much will it cost to buy the paint?  (Include 
13% HST.) 
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4. Bill wishes to replace the carpet in his living room and hallway with 
laminate flooring.  A floor plan is shown at the right. 

(a) Find the total area of floor to be covered. 

(b) Laminate flooring comes in boxes that contain 2.15m2 of material.  
How many boxes will Bill require? 

(c) One box costs $43.25.  How much will the flooring cost?  (Include 13% HST.) 
(d) When laying laminate flooring, it is estimated there will be 5% waste.  How much waste can Bill expect? 

5. As shown in the diagram, a pizza shop has a 
weekend special.  What should be the diameter of 
the Galileo Special pizza so that both specials 
contain the same amount of pizza?  (You may 
assume that the pizzas all have the same thickness.) 

6. The area of the following rectangle is 26xy  square 
units and its width is 3x units.  What is its length? 

 

7. The area of the following triangular garden is 96 2m .  
Determine the value of x. 

 

8. The following square and equilateral triangle both 
have the same perimeter.  Find the value of x. 

   

9. The perimeter of the following triangle is 75 m.  Determine 
the length of each side of the triangle. 

 

10. The following rectangular field has a width of 2a 
metres and a perimeter of 10a – 6 metres.  What is 
the length of the field? 

 

11. A flag that is to be 
made of three 
different materials.  
What is the total 
cost of the flag? 

Answers 

1. (a) P  65.3 m, A=230 m2 (b) P=26, A 24.5 
(c) P  67.3 cm, A=160 cm2 (d) P  294.2 m, A  3706.5 m2 
(e) P  26.56, A 36.56 (f) P  21.42 m, A  25.42 m2 

2. (a) A 47.3 m2 (b) A=200 mm2 
(c) A  18.9 cm2 (d) A  257 cm2 

3. (a) A=7.85 m2 (b) 4 cans (c) $89.90 

4. (a) A=30 m2 (b) At least 14 boxes, probably 15 
(c) $684.22 (d) About 1.5 m2 of waste (∴15 boxes are needed) 

5. About 35.4 cm 

6. 22l y=  units 
7. 8x =  

8. 15x =  
9. 11x =  lengths of sides: 13, 25, 37 
10. 3 3l a= −  units 
11. Red: $37.50  Green: $25.00  Blue: $25.00 

Total: $87.50 
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VOLUME AND SURFACE AREA PROBLEMS 
1. A cone has radius of 8 cm and slant height of 10 cm.  What is its surface area to the nearest tenth of a cm2? 

A 670.2 cm2 B 804.2 cm2 C 452.4 cm2 D 640 cm2 

2. What is the volume of this pyramid, to the nearest tenth of a cubic centimetre? 
A 677.1 cm3 B 231.8 cm3 C 338.6 cm3 D 225.7 cm3 

3. A sphere has radius 7 cm.  What is its volume to the nearest tenth of a cubic centimetre? 
A 1436.8 cm3 B 615.8 cm3 C 4310.3 cm3 D 205.3 cm3 

4. Find the surface area and volume of each object.  Round your answers to one decimal place. 

(a)  

 

(b)  

 

(c)  

 

(d)  

 

 

5. The shape at the right is 

a 

___________________ . 

What is the maximum 
volume of a cone that 
would fit in this shape? 

6. The shape at the right is a 

___________________ . 

What is the volume of this 
shape? 

7. Carmine is packing 27 superballs 
in 3 square layers.  Each ball has 
diameter 4 cm. 

(a) What is the minimum volume 
of the box? 

(b) What is the surface area of the 
box? 

(c) How much empty space is in the box? 

8. Expressions are given for the 
volume and base area of a 
rectangular prism.  What is the 
height of the prism? 

9. As shown below, sand is being 
poured from one container to 
another.  The sand flows from the 
shaded part to the unshaded cone.  
The shaded part starts full of 
sand.  By the time the shaded part 
is empty, the unshaded cone is 
filled to the top. 
 
What is the height of the 
unshaded cone? 

10. Brad has a cylindrical 
container that is open at 
the top.  He wants to paint 
the outer surfaces of the 
container, including the 
bottom. 
 
Calculate the area of that 
surface that needs to be 
painted. 
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11. Calculate the surface area of the cone shown below. 12. The playing chips of a board 
game are stored in 
cylindrical plastic cases.  
The plastic cases have a 
volume of 25120 mm3 and a diameter of 
40 mm. 
 
If 50 playing chips can fit tightly into the 
plastic case, what is the approximate 
height (thickness) of each chip? 

13. Including the ends and the floor, calculate the surface 
area of the tent shown below. 

14. The mould shown 
at the right is used 
to make a candle 
in the shape of a 
square-based 
pyramid. 
 
What is the 
volume of the 
mould? 

Answers 
1.  C 2. D 3. A 

4.  (a) A  435.8 cm2, V  382.7 cm3 (b) A=416 cm2, V=480 cm3 (c) A  2027.7 m2, V=5888 m3 (d) A  4178 cm2, V  19160 cm3 

5.  square prism, 14.1 cm3 

6.  rectangular prism, 2324x y  cubic units 

7.  (a) 1728 cm3 (b) 864 cm2 (c) 823.2 cm3 

8.  2 34h a b=  units 

9.  Vol. of shaded part = vol. of cylinder + vol. of small cone = ( ) ( ) ( ) ( )2
2 2.5 2

2.5 4 91.6
3

π
π +   volume of unshaded cone 

∴height of unshaded cone = 
( )
( )2 2

3 91.63 9.7
3

Vh
rπ π

=   cm 

10. Area to be painted = area of bottom + area of lateral surface ( ) ( )( )220 2 20 50 7540π π= +  cm2  

11. First use the Pythagorean Theorem to calculate the radius of the cone ( 6.6r  ).  Then ( )( ) ( )26.6 12 6.6 386A π π+   cm2 

12. Each chip is about 0.4 mm thick. 

13. The tent has a surface area of 14.5m2  

14. The mould has a volume of 500 cm3 
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SOME CHALLENGING PROBLEMS THAT INVOLVE THE PYTHAGOREAN THEOREM 

 

 

 

Answers 
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PROBLEMS ON ANGLE RELATIONSHIPS IN TRIANGLES 
1. Find the measure of each indicated exterior angle. 

(a)  

 

(b)  

 

(c)  

 
(d)  

 

(e)  

 

(f)  

 
2. Find the measure of each indicated exterior angle. 

(a)  

 

(b)  

 

(c)  

 

(d)  

 

(e)  

 

(f)  

 
3. Find the measure of each indicated angle. 

(a)  

 

(b)  

 

(c)  

 
(d)  

 
(e)  

 

(f)  

 
(g)  

 

(h)  

 

 

x
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4. One interior angle in an isosceles triangle measures 42°.  Find the possible measures for the exterior angles. 

5. Find the measure of each indicated angle.  Hint: Divide the quadrilaterals into triangles.  
(a)  

 

(b)  

 
(c)  

 

(d)  

 

6. Find the measure of each indicated angle. 
(a) In the following diagram, line segment EB bisects 

(divides into two equal angles) ABD∠ .  What is the 
measure of ABE∠ . 

 

(b) Find the value of x. 

 

(c) Find the value of x. 

 

(d) What is the 
measure of 

FEG∠ ? 

 

Answers 
 1. a) 115° b) 116° c) 111° 
 d) 120° e) 55° f )  85° 
 2. a) 138° b) 130° c) 61° 
 d) 123° e) 143° f )  90° 
 3. a) 105° b) 145° c) 124° d) 110° 
  e) x = 95° f) x = 50°; y = 115°; z = 130° 
 g) x = y = 55°; z = 70° h) x = 45°; y = 15°; z = 30° 

 4. 138°, 138°, 84° or 138°, 111°, 111° 

 5. a) 110° b) 86° 
 c) 120° d) 125° 

 6. a) 65° b) 62° 
 c) 140° d) 54° 
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PROBLEMS ON ANGLE RELATIONSHIPS IN POLYGONS 
1. Find the sum of the interior angles of each polygon. 

a)  b)    c)    d)    

 

2. Find the sum of the interior angles of each polygon. 

a)  b)    c)    d)    

 

3. Find the sum of the interior angles 
of a polygon with each number of 
sides. 
a) 11 sides b) 14 sides 
c) 18 sides d) 24 sides 

4. Find the measure of each interior 
angle of a regular polygon with 
each number of sides. 
a) 3 sides b) 20 sides 
c) 9 sides d) 16 sides 

5. Find the number of sides in each 
polygon given the sum of its 
interior angles. 
a) 720° b) 1980° 
c) 2340° d) 4140° 

 

6. Determine the value of x. 

 

7. Determine the value of x. 

 
8. Determine the value of y. 

 

9. A Ferris wheel has six 
sides of equal length.  
The exit ramp of the 
Ferris wheel is in the 
shape of a trapezoid 
and has an angle of 
incline of 20°. 
 

Determine the values 
of x and y. 

Answers 
 1. a) 540° b) 360° c) 900° d) 1260° 
 2. a) 1440° b) 720° c) 360° d) 1080° 
 3. a) 1620° b) 2160° c) 2880° d) 3960° 
 4. a) 60° b) 162° c) 140° d) 157.5° 
 5. a) 6 sides   b) 13 sides 
 c) 15 sides   d) 25 sides 

 6. 36x = °  
 7. 97x = °  
 8. 70y = °  

 9. 80x = ° , 160y = °  
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MORE CHALLENGING PROBLEMS ON ANGLE RELATIONSHIPS IN POLYGONS 
1. Determine the values of x and y. 

 

2. Determine the value of a b c d e+ + + + . 

 

3. Pravin designs a lightning bolt using two quadrilaterals 
and one triangle as shown below.  Determine the values 
of x and y. 

 

4. An eight-
pointed star 
quilt is to be 
made using 
quilt pieces 
exactly like 
the one shown 
at the far 
right. 
 
Is it possible 
to make the quilt using pieces like the given piece?  
Explain. 

 
Answers 
1. 60x = ° , 133y = °  

2. 180a b c d e+ + + + = °  

3. 93x = ° , 111y = °  

4. Since eight pieces are needed to make the quilt, DAB∠  and DCB∠  should both have a measure of 
360

45
8
°
= ° .  Using the fact 

that the sum of the interior angles of a quadrilateral is 360°, it follows that DAB∠  and DCB∠  actually both have a measure of 
( )360 2 130

50
2

° − °
= ° .  Therefore, it is not possible to make the quilt using the given pieces. 
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