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1.  Write the gap as a positive or negative number. Is the sequence increasing or decreasing?  
(2 marks) 

 
 a) 306, 295, 284, 273  ________  increasing / decreasing 
 
 b) −35, −30, −25, −20, −15 ________  increasing / decreasing 
 
2.  Use the pattern rule to write the first five terms of the sequence. (6 marks) 
 
 a) Start at 105 and add 8 each time.    ____________________________________________ 
 
 b) Start at 105 and add −8 each time.  ____________________________________________ 
 
3.  State the starting number and gap for each sequence. Write a rule for the linear sequence.  

(8 marks) 
 
 a) 430, 445, 460, 475  Starting number: _______ Gap: _______ 
   
     Rule: ________________________________________________ 
 
 b) 510, 500, 490, 480  Starting number: _______ Gap: _______ 
   
     Rule: ________________________________________________ 

 
4.  Substitute the given values of the variables and evaluate the expression. (3 + 5 marks) 
 
 a) 6n + 9,  n = 5   Bonus► 30A − 40B − Y,   Y = −25, B = 10, A = 7 
 
 
 
5.  Make a table for the sequence. Find the gaps between the term values. Is the relation linear?  

(15 marks) 

 a) Start at 5 and add 4   b) Multiply the term number  c) 4, 12, 36, 108 
     each time.       by 25 to get each term. 
 

Input 
(A) Output (B)  Input 

(n) Output (y)  Input 
(A) Output (y) 

1  
 

 
1   

1  

2  
 

 
2  

 
2  

3  
 

 
3  

 
3  

4  
 

 
4  

 
4  

 
    linear / non-linear      linear / non-linear                    linear / non-linear  
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6.  Complete the table. Write the number you must add to or subtract from “Gap × n” to get the  
term value (v). Fill in the blanks to describe in words how to get the term value from the  
term number and write a formula for the sequence. (16 marks) 
 
a)         b) 

Term 
Number (n) Gap × n Term 

Value (v) 
 Term 

Number (n) Gap × n Term 
Value (v) 

1  15  1  2 

2  25 
 

2  11 

3  35 
 

3  20 

        
               Add _____              Subtract _____ 
 
       Multiply by _____ and then add _____.       Multiply by _____ and then subtract _____. 
 
       Formula: ___v =__________________       Formula: _______________________ 
 
 

 /50 + 5 marks 
  
 



Unit 3: Patterns and Relations   Answer Key 

Quiz (Lessons 1–4)  
 

Quizzes and Tests for Grade 7 — Alberta  13 

C
O

P
Y

R
IG

H
T

 ©
 2

02
2 

JU
M

P
 M

A
T

H
: 

T
O

 B
E

 C
O

P
IE

D
. 

1.  a) −11 
decreasing 

 b) +5 
increasing 

2. a) 105, 113, 121, 129, 
137 

 b) 105, 97, 89, 81, 73 

3. a) 430, +15 
Start at 430 and add 
15 each time. 

 b) 510, −10 
Start at 510 and 
subtract 10  
each time. 

4. a) 39 

 Bonus  
  −165 

5. a) 5, 9, 13, 17; 
gaps: +4, +4, +4; 
linear 

 b) 25, 50, 75, 100; 
gaps: +25, +25, +25; 
linear 

 c) 4, 12, 36, 108; 
gaps: +8, +24, +72; 
non-linear 

6. a) gaps: +10, +10; 
Gap × n: 10, 20, 30; 
Add 5; 
Multiply by 10 and 
then add 5. 
v = 10n + 5 

 b)  gaps: +9, +9; 
Gap × n = 9, 18, 27; 
Subtract 7; 
Multiply by 9 and 
then subtract 7. 
v = 9n − 7 
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1.  a) Find the coordinates of the points. (4 marks) 
 
     A (     ,     )  B (     ,     ) 
 
     C (     ,     )  D (     ,     ) 
 
 b) Plot and label the points. (4 marks) 
 
     E (4, 8)   F (8, 14) 
 
    G (11, 5)  H (0, 0) 
 
 
2.  Does the graph show a linear relation? Explain why or why not. (6 marks) 
 

a)            b)       c) 
 
 
 
 
 
 
 
 
 
    _________________      _________________           _________________ 
 
   _________________      _________________           _________________ 
     
 
3.  A linear relation is given by the formula y = 3x − 2. (10 marks) 
 
 a) What is the coefficient of x in the formula? ____  
 
 b) What will be the y-coordinate of the point on the graph when x = 1? 
            Plot this point on the grid. 
 
 c) How will the value of y change in the graph when x increases by 1? 
           Plot another point on the grid for x = 2, using this change in y.  
 
 d) Draw a line through the two points to sketch the graph of the linear relation. Use a ruler. 
 
 e) Extend the line to predict the value of x when y is 7. _______  
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Time (minutes) 

C
os

t (
do

lla
rs

) 

/50 + 5 marks 

4.  a) Write the gaps between the output values in the table. Is the relation linear or non-linear?  
     Is the relation increasing or decreasing? (12 marks) 

     i)            ii)               iii) 
Input (A) Output (B)  Input (n) Output (y)  Input (A) Output (y) 

1 9  1 2  1 2 

2 5 
 

2 8 
 

2 5 

3 1 
 

3 9 
 

3 8 

 
  linear / non-linear    linear / non-linear       linear / non-linear 

 
  increasing / decreasing   increasing / decreasing      increasing / decreasing 

 
 b) Match each relation from part a) to its graph. (6 marks) 
           A.           B.     C. 
 
 
             
 
 
 
 
 
 

   _____    _____         _____ 
 
5.  The graph shows the cost of making a          Cost of Calling Austria 
 telephone call to Austria. 
           
 a) If you talked for 2 minutes, how much would 

you have to pay? (2 marks)  
 
 b) How much does the cost rise every minute? (2 marks) 
 
 c) How much does it cost to talk for 3 minutes? 
           Extend the line to find out. (4 marks)  
 
 Bonus► How much would it cost to talk for an hour? 

           Hint: Find a formula for the relation. (+5 marks) 
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1. a) A (2, 4), B (10, 12), 
C (4, 11), D (9, 7) 

 b) Teacher to check. 

2. a) Yes, because the 
graph is a straight 
line. 

 b) Yes, because the 
graph is a straight 
line. 

 c) No, because the 
graph is not a 
straight line. 

3. a) +3 

 b) Teacher to check 
grid. 
y = 1 

 c) Teacher to check 
grid.  
y increases by 3; 
(2, 4) 

 d) Teacher to check. 

 e) x = 3 

4. a) i) −4, −4; 
linear, 
decreasing 

  ii) +6, +1; 
non-linear, 
increasing  

  iii) +3, +3; 
linear, 
increasing 

 b) A. iii; B. i; C. ii 

5. a) $8 

 b) $4 

 c) $12 

 Bonus 
  Cost = 4 × time, so 

for an hour, or 60 
minutes, the cost is  
4 × 60 = $240. 
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1.  State the starting number and gap for each sequence. Write a rule for the linear sequence.  
(8 marks) 

 a) 225, 250, 275, 300  Starting number: _______ Gap: _______ 
 
     Rule: ________________________________________________ 
 
 b) 611, 599, 587, 575  Starting number: _______ Gap: _______ 
 
     Rule: ________________________________________________ 
 
 
2.  a) Substitute the values of the variables. What is the value of the expression? (6 marks) 
 
         i) 15a + 22, a = 6   ii) g − 50p, p = 7, g = −100 
        
 
 

 
     b) Substitute the values of the expressions from part a). Is the equation true or false? (4 marks) 
 
            i) 15a + 22 = 114, a = 6  ii) g − 50p = −450, p = 7, g = −100 
 
 
 
3.  Complete the table. Find the gaps between output values. Is the relation linear or non-linear?  
 Is the relation increasing or decreasing? (15 marks) 
 
 a) Multiply the term number         b) y = 100 − 15n   c) 200, 100, 50, 25 

by 40 each time. 
    

Input (A) Output (B)  Input (n) Output (y)  Input (n) Output (t) 

1   1   1  

2   2   2  

3   3   3  

4   4   4  

 
linear / non-linear            linear / non-linear        linear / non-linear 

 
increasing / decreasing           increasing / decreasing       increasing / decreasing
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4.  Consider the sequence given by the rule: Start at 4 and add 9 each time. 
 
 a) Write the first five terms of the sequence.   ____________________________ (2 marks) 
 
 b) What is the gap for this linear sequence?  _____ (1 mark) 
 
 c) How can you write the starting number as the gap minus another number? 4 = 9 − ____ (1 mark) 
 
 d) Complete the table for the sequence. (7 marks) 
 

Term  
Number (n) 

Term 
Value (v) 

Repeated 
Addition Multiplication 

1 4 9 − ____ ( ___ × 1) − ___ 
2  (9 + 9) − ____ ( ___ × 2) − ___ 
3    
4  (9 + 9 + 9 + 9) − ____  
5    

 
 e) Write an expression for the given term of the sequence using multiplication. (3 marks) 
 

i) 10th term: ________   ii) 95th term: ________    iii) nth term: ________ 
 

 f) Write a formula to find the term value (v) from the term number (n). v = __________ (1 mark) 
 
5.  Ali’s boat rental store charges $30 to rent a boat for one hour and $10 for each additional hour. 

  
a) Complete the table. (4 marks)   b) Is the relation linear? (2 marks) 
 

Number of 
Hours (n) Cost (C) 

1  
2  
3  
4  

 
 c) Write a formula to find the cost (C) of renting the boat for n hours. (3 marks) 
 
 
 d) How much would it cost to rent the boat for the given length of time? (4 marks) 
 

      i) 8 hours __________   ii) 24 hours __________  
 
Bonus► Mona’s boat rental store charges $400 to rent a boat for 2 days. If you needed a boat for  
                48 hours, whose store would you rent from, Mona’s or Ali’s? Explain. (+5 marks)
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6.  a) The formula represents a linear sequence. Find the value of y when x = 1 for the formula.  
(6 marks) 

      i) y = 10 − 2x    ii) y = 11 − 3x   iii) y = 11 − 2x  
   when x = 1, y = ____     when x = 1, y = ____     when x = 1, y = ____ 

 
 b) Write the coefficient of x for each formula from part a). (3 marks) 
 

i) coefficient of x: ____  ii) coefficient of x: ____ iii) coefficient of x: ____ 
 

c) Each graph represents a linear sequence. Find the value of y when x = 1 for each graph.  
    Plot the point. (6 marks) 
   A.    B.     C. 

 
 
 
 
 
 
 
 
 

d) Find the change in y as x increases by 1 in each graph from part c). Show it on the graph.  
    (6 marks) 

 
 e) Each graph in part c) corresponds to a formula in part a). Match the formulas and graphs.  
           Explain how you did the matching. (9 marks) 
 
 
7.  The graph shows Satra’s distance from home as they drive back home from the library. 
 
 a) How far is Satra from home after … (3 marks) 
 
     i) 2 minutes?      ii) 8 minutes?   iii) 5 minutes? 
 
 
 b) How far is Satra’s home from the library?  

Explain how you know. (3 marks) 
 
 
 c) How much time has passed when Satra is 11 km 

from home? (1 mark) 
 
 d) How long does it take Satra to get home? 

Extend the line to find out. (2 marks) 

Satra’s Distance from Home 

Time (minutes) 

D
is

ta
nc

e 
fro

m
 h

om
e 

(k
m

) 
 

/100 + 5 marks 
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1. a) 225, +25 
Start at 225 and add 
25 each time. 

 b) 611, −12 
Start at 611 and 
subtract 12 each 
time. 
OR 
Start at 611 and add 
−12 each time. 

2. a) i) 112 

  ii) −450 

 b) i) 112 = 114, false; 
ii) −450 = −450, true 

3. a) 40, 80, 120, 160; 
gaps: +40, +40, +40; 
linear, increasing 

 b) 85, 70, 55, 40; 
gaps: −15, −15, −15; 
linear, decreasing 

 c) 200, 100, 50, 25; 
gaps: −100, −50, 
−25; 
non-linear, 
decreasing 

4. a) 4, 13, 22, 31, 40 

 b) +9 

 c) 4 = 9 − 5 

 d) v R A M 

4 9  
− 5 

(9  
× 1) 
− 5 

13 (9  
+ 9) 
− 5 

(9  
× 2) 
− 5 

22 (9  
+ 9 
+ 9) 
− 5 

(9  
× 3) 
− 5 

31 (9  
+ 9 
+ 9 
+ 9) 
− 5 

(9  
× 4) 
− 5 

40 (9  
+ 9 
+ 9 
+ 9 
+ 9) 
− 5 

(9  
× 5) 
− 5 

 

 e) i) 9 × 10 − 5 

  ii) 9 × 95 − 5 

  iii) 9n − 5 

 f) v = 9n − 5 

5. a) $30, $40, $50, $60 

 b) yes 

 c)  C = 10n + 20 

 d) i) $100 

  ii) $260 

 Bonus 
  Ali’s store would 

charge $500, which 
is more than the 
$400 Mona’s store 
charges, so I would 
rent from Mona’s 
store. 

6. a) i) 8 

  ii) 8 

  iii) 9 

 b) i) −2 

  ii) −3 

  iii) −2 

 c) Teacher to check. 

 d) Teacher to check. 

 e) A matches with ii 
since it shows a 
starting value of 8 
and a gap of −3. 
B matches with iii 
since it shows a 
starting value of 9 
and a gap of −2. 
C matches with i 
since it shows a 
starting value of 8 
and a gap of −2. 

7. a) i) 12 km 

  ii) 6 km 

  iii) 9 km 

 b) 14 km, since that’s 
how far Satra is 
when x = 0, before 
they start driving 
home 

 c) 3 minutes 

 d) 14 minutes 
 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.3

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 1

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly true

  /PDFXNoTrimBoxError false

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputCondition ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU (Webcom Inc. job options - created 01/15/2015)

  >>

  /ExportLayers /ExportVisiblePrintableLayers

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks true

      /AddPageInfo true

      /AddRegMarks false

      /BleedOffset [

        9

        9

        9

        9

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /HighResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 9

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



