LINEAR LAW

1.1 Draw theline of best fit
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1.2 Write the equation for the line of best fit of the following graphs.
1 A 2 A
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1.3 Determine the values of variables from lines of best fit

1 | Thediagram below shows aline of best 2 | Thediagram below showsaline of best fit. From
fit. From the graph, find the graph, find
i. thevaueof ywhenx=0.5 i. thevaueof twhenw =38
ii. A the value of x wheny =7 ii. thevalueof wwhent= 1.6
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[2.8, 3.3] [3.6,22]
3 | Thediagram below shows aline of best 4 | Two variables, p and g are known to be linearly

fit obtained by plotting the graph of d
against t. The line intersects the vertical
and the horizontal axes at points (0,2) and
(6,0) respectively. Find

.

i

ii.
d

the equation of best fit
the value of t when d=3
the value of d when t=4

A

(0,2

6,0)

1

[a=-Lti2-32]
3 3

related as shown by the line of best fit in the
diagram below. The line passes through points
(1.6, 6) and (13.6, 30). Determine

i. theequation of best fit

ii. thevalueof gwhenp=15

thevalue of pwhenq=>5

Pa
13. 30)

(1, 6)

Oy

[p=2q+4, 5.5, 14]
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2.1 Reduce non linear relations to linear form

Reduce each of the equations to the form Y=m X+C wherea and b are constants.

Non-linear equation Linear equation Y X m C
1 |[y=ax*+bx B
— 3 2
2 |y=ax’+bx xlz=ax+b
3
y= 21 y
X
4 y= 2 x A
X
5 xy =2 px iz
X X
6 | X +by =axy 1
y
7 y=5_3x 5
X
8 yza(t:(;x) Xy
9 |y =ab* log 10 b
10 [y=ax" logyo @
11 |y =ax" b
12 | PV=a [5)

2.2 Determine values of constants of non-linear relations given lines of best fit

1

The diagram below shows the line of best fit
for the graph of y* against x. Determine the
non-linear equation connecting y and Xx.

o A

Y kP(0,4)

Q20

[y*=-2x+4]

2

The diagram below shows the line of best fit
for the graph of y? against 1 Determine

X

the non-linear equation connecting y and x.

o 4

y

A

(2,12)

P(0,2)

v
X |

[y =53]+l
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The diagram below shows the line of best fit
for the graph of lz against x. Determine the
X

non-linear equation connecting y and x.

y A
Y2 Q(6,12)
£ >
P(3,0) X
y
[ —2 = 4X—12]

X

The diagram below shows the line of best fit
y

for the graph of 2 against x. Determine

the non-linear equation connecting y and Xx.

y
A

2
//ﬁ, 5)
(24)

X

/

0 Vx
y 1
— =2x+3
[ =5%+3]

The diagram below shows the line of best fit
for the graph of 1og, y against x. Determine
the non-linear equation connecting y and Xx.

log,,y (2,6)

v

1(0,0) X

[logwy = 3x]

The diagram below shows the line of best fit
for the graph of log,o y against log 1o X.
Determine the non-linear equation

connecting y and x.
A

o

(02)

log,y

»
10U, X

[l0g10Yy = 210G X+2]
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The diagram below showstheline of best fit | 8 The diagram below shows the straight line
for the graph of xy against x. Determine the graph of Xy against X. Expressy in terms of
relation between y and x. X.
A
Xy Q(4,12) xy 4 (4,10)
P24) Ly
X Vx

4
[y=4-2] [ y=3-2]

X X

10 | Thediagram below showsthe line of best fit

The diagram below shows the straight line
graph of X’y against x. Expressy in terms of
X.

2 A
X 2y 4 (4,10) Xy Q(4,12)
1, 1) P(2,4) s
#X X
4
[y-2-2) =y

for the graph of X’y against x. Determine the
relation between y and x.
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11 | The diagram below shows the line when ¥ 12| The diagram below shows the line when ¥
X X

against x isdrawn. Expressy as afunction of against x isdrawn. Expressy as afunction
X. of X.
— A
X y
— A
X
34
5e
0 \ X
8, - >
®-3 0 X
(121 -1)
[y:—%x2+3x] [y:—%x2+5x]

13 | Thediagram below showsthe line of best fit 14 | The diagram below shows the line when
for the graph of lz against x . Determinethe Y against x isdrawn. Expressy asa
X

2
relation between y and x. f)l(mction of x.
lﬂ lﬂ
X2 Q(6,12) x2
4,5)
2,4)
- A
A >
P(3,0) X 0 >
1 3 2
[y=4x>-12x°] [ YZEX +3X7]
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15 | The diagram below shows the line when Y+1 16 | The diagram below shows the linewhen 1
X y
against x isdrawn. Expressy in terms of Xx. against x is drawn. Determine the non-linear
y+1 equationlconnecti ngy and x
» e
(0,8) y /- (8,10)
(4.2)
¢ — ol ”
(-4,0) X X
[y= ]
[y=2+8x-1] 2x-6
17 | The diagram below shows the line when X 18 | The diagram below shows the line of best fit for
y the graph of 1ogyo y against X. Determine the
against x is drawn. Determine the non-linear relation between y and x.
eguation connecting y and x A
X log,,y
10 (2’6)
y (3,6)
(0.3)
0l g .
x (0,0) X
X
=— =10%
[y 13 ] [y ]

19 | The diagram below shows part the graph of 20 | Thediagram below showsthe line of best fit for
logye y against x. Form the equation that the graph of log,o y against log 1o X. Determine
connecting y and Xx. the relation between y and x.

l0gi0 y log,y
3.4) (2,6)
(4 X (012)
’ | 104, X
— 10—4X+16
Ly ] [y= 100x?]
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21 | Thediagram below shows part the graph of 22 | The diagram below shows part the graph of
logyo y against 10gyo X. Form the equation that log , y against log, x. Determine the relation
connecting y and Xx. between y and x.

logio y T log, y
> 5,6
6  l0gw0x (56
° 04/2 |692 X
[y= I ] [y= X—Z]
Y~ 1000 16
23 | SPM 2003 Paper 1 Q10 24 | SPM 2004 Paper 1Q13

x and y are related by the equation y = px? +gx,

Diagram below shows a straight line graph of

where p and q are constants. A straight lineis y against x
X

obtained by plotting % against x, asshownin y 2.K)
the diagram below. X '

y h, 3)

X 0 | X

6,1)
> Given that y= 6x-x’, calculate the value of k and

0 X h [3 marks]
Calculate the values of p and q. [4 marks]
[p=-2.9=13] (=3, k=4l
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25 | SPM 2005 Paper 1 Question 13

y=kx*, where k is a constant.

Thevariables x and y arerelated by the equation

(a) Convert the equation y=kx* to linear

26

The diagram below shows a straight line graph
logy Y against X. The variablesx and y are
related by the equation y= ab* , whereaand b are
constants. Find the values of

form. () a
(b) Diagram below showsthe straight line (i) b
obtained by plotting log;ey against log;ex
logy, y logy, y
10 (2' h ) (31 7 )
(0,3 0, 1)
0| logy, X 0] Ng
Find the value of
(i) logio k
(i) h [4 marks]
[3,11] [ 10,100]

2.3 Obtain information from
(i) lines of best fit
(ii) equations of lines of best fit.

1. Use graph paper to answer this question.

The table below records the values of an experiment for two variables x and y which are related by

y=px°+ 9 where p and q are constants.
X
X 0.8 1 1.3 14 15 1.7
y 108.75 79 45.38 36.5 26.67 8.19

(a) Plot xy against x° using scale 2 cm represents 1 unit in x-axis and 2 cm represents

10 unitsfor y-axis.
Hence, draw theline of best fit

(b) From the graph, estimate the value of
(i) pandq

(ii)xwheny=E
X

[Answer:p=-16.67, g=95, x=1.458]

Linear law 10
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2. Use graph paper to answer this question.

Thetable below records the values of an experiment for two variables x and y which are related by y
where p and k are constants.
X 3 5 6 7 8 9
y 4.7 4.0 3.6 3.0 25 18
(a) Plot the graphy against x* [4 marks]
(b) usethe graph to estimate the values of
(i) p
(ii) k.
(iii) x which satisfy the simultaneous equation y_P +kx andy =2 [6 marks]
X X
[answer: p=5, k= -0.04, x= 8.60 - 8.75]
3. Use graph paper to answer this question.
Thetable below records the values of an experiment for two variables x and y which are related by
Y=pg" where p and q are constants.
X 3 4 5 6 7
y 5 10 20 40 80
(a) Plot the graph log 10 y against x [4 marks]

(b) Use the graph to estimate the values of
(i) p
(i) 9.
(iii) y when x=4.8
[answer: 1.995, 0.6166, 17.38]

[6 marks]

4. SPM 2003 Paper 2 Question 7
Use graph paper to answer this question.

P

+ kx

Table below shows the value of two variables, x and y, obtained from an experiment. It is known that x and y

arerelated by the equation y = pk"2 ,where p and k are constants

X 15 2.0 2.5 3.0 35 4.0
y 1.59 1.86 2.40 3.17 4.36 6.76
(a) Plotlogy against x*
Hence, draw the line of best fit. [5 marks]
(b) Usethegraphin (a) to find the value of
(i) p
(i) k [5 marks]

[ Answer: p=1.259 , k=1.109]
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5. SPM 2004 Paper 2 Question 7
Use graph paper to answer this question.

Table below shows the values of two variables, x and y, obatained from an experiment. Variablesx andy are
related by the equationy = pk * , where p and k are constants.

X

2

4 6 8 10 12
y 3.16 5.50 5.50 16.22 28.84 46.77
(@) Plotlogyy against x by using a scale of 2 cm to 2 units on the x-axis and 2 cm to 0.2 unit on the
log,o y-axis.
Hence, draw the line of best fit [4 marks]
(b) Useyour graph from (a) to find the value of
(i) p
(i) k [ 6 marks]
Answer :p =1.820, k=1.309

6. SPM 2005 Paper 2 Question 7
Use graph paper to answer this question.
Table below shows the values of two variables, x and y, obtained from experiment. The variablesx and y are
related by the equation y = px+ é , Where p and r are constants.

X 1.0 2.0 3.0 4.0 5.0 55
y 55 4.7 5.0 6.5 7.7 8.4

(a) Plot xy against x?, by using ascale of 2 cm to 5 units on both axes. Hence,
draw the line of best fit.

[5 marks]
(b) Usethe graph from (a) to find the value of
M p
(i) r [5 marks]
Answer :[ p=1.37, r=5.48]

7. SPM 2006 Paper 2 Question 7
Use graph paper to answer this question.
Table below shows the values of two variables, x and y, obtained from an experiment. Variablesx andy are
related by the equation y = pk***, where p and k are constants,

X 1 2 3 4 5 6
y 4.0 5.7 8.7 13.2 20.0 28.8
(@) Plotlogy against (x+1), using ascale of 2 cmto 1 unit on the (x+1) —axis and 2 cmto 0.2 unit on the
log y-axis.
Hence, draw the line of best fit. [5 marks]
(b) Useyou graph from (a) to find the val ues of
(i) p
(i) k [5 marks]

Linear law
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Answer for 2.1

Non-linear equation Linear equation Y X m C
— 2
1 |y=ax"+bx Y i y X a b
X X
— 3 2
2 |y=ax’+bx lzzax+b y X a b
X X2
3 _b 1 b a
y=—_+a y:b(1j+a y -
X X X
4 y=9+ax xy =b+ax® Xy x> a b
X
5 b 1 y b a
=b(—)+a =
-——+aX y 2 2
Xy =7 X X
6 | x +thy = axy 1:_9+a 1 1 -b a
y X y X
7 y:E_3X Xy:—3X2+5 Xy X2 -3 5
X
8 _ab-x 1 X 1 ab -a
- xy = (ab) = -a y 1
X X
9 |y =ab log,o Y = (log,o b)x+log,, a logio Y X logwb | logpa
10 [y=ax’ logioy l0g10 X b logio @
log,o y = b(l0g;q X) +10g;0 @
11 |y =ax" logy, Y =b(logy, X) + 2log,,a  10gioy l0g10 X b 2log a
12 | PV=a p_2 P 1 a 0
Y v
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