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Letʼs find the gradient of the line first

 

Now, using the straight line equation,

 

 

To find y-intercept or  , sub  

 

 

 

  can be written as

 

 

 

Here, we can easily see   and  

  and  

 

Gradient =  =2.5−1
8−5

 =1.5
3 2

Y = mX + c

lg y = 2  +x c

c  =x 1 and  lg y = 5

5 = 2 × 1 + c

c = 3

lg y = 2  +x 3

y = A× b  x

lg y = lg(A× b ) x

lg y = lgA+ lg b  x

lg y =  lg b+x lgA

lg b = 2 lgA = 3

b = 10 =2 100 A = 10 =3 1000

y = 1000 × 100  x
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Make sure your calculator is set in degrees mode before drawing anything

In  

 

  (if you extend the graph till 360, there will be 6 cos waves)

 

https://www.desmos.com/calculator/k1iuqcsfur

y = a cos bx + c,  a = amplitude,   =
b

360° period,  and c = vertical shift

(b)amplitude = 4

(c) =  =
b

360° 6

b =  =6
360° 60°

https://www.desmos.com/calculator/k1iuqcsfur
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In any function  ,   will always be the point on the 
graph which is both an x-intercept and stationary point. 

Since 2 is both an x-intercept and stationary point,  

  leads to an x-intercept of 1.5, meaning when  , it is 1.5

 

If b  3 and c = 2, they cancel out  

 

f(x) = (x + a) (x +2 b) −a

−a = −2 → a = 2

(b+ cx) (b+ cx) = 0

b+ 1.5c = 0

3 + (−2 × 1.5) = 0

a = 2,  b = 3,  c = −2
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Using the graph, we see that when   is greater than 3 and smaller than 0.5, 
and   is greater than 1, we get our values

 

Take the log of both sides

 

 

 

Collect like terms

 

 

 

 

 

https://www.desmos.com/calculator/f0eplqltwi

x

x

−3 ≤ x ≤ −0.5 and x ≥ 1

log 5 =2y−1 log(6 × 3 )y

(2y − 1) log 5 = log 6 + y log 3

2y log 5 − log 5 = log 6 + y log 3

2y log 5 − y log 3 = log 6 + log 5

y(2 log 5 − log 3) = log(6 × 5)

y(log  ) =3
52

log 30

y(log  ) =3
25 log 30

y = 1.604

https://www.desmos.com/calculator/f0eplqltwi
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Multiply both sides by  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e2x

e −4x 4e +2x 3 = 0

Let u = e2x

u −2 4u + 3 = 0

(u − 3)(u − 1) = 0

u = 3 or u = 1

e =2x 3 or e =2x 1

2x = ln 3 or x = 0

x =  ln 3 or x =2
1 0

 =
dr
dV 4πr2

r = 6 →  =
dr
dV 4π6 →2

 =
dr
dV 144π

 =
dt
dV

24cm s ,   =3 −1
dV
dr

 144π
1

 =
dt
dr

 ×
dV
dr

 

dt
dV

 =
dt
dr

 ×144π
1 24

 =
dt
dr 0.0531
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Solving for  

 

 

 

Solving for  

 

 

 

3  =QR 3  (
x − 8
y − 5)

2 =PR 2  (
x − 4
y − 7

)

3  =(
x − 8
y − 5) 2  (

x − 4
y − 7)

x

3(x − 8) = 2(x − 4)

3x − 24 = 2x − 8

x = 16

y

3(y − 5) = 2(y − 7)

3y − 15 = 2y − 14

y = 1
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As you can see we get 2 triangles if we draw a rough sketch. The triangle of a 
has an angle of 30° and the triangle of c has an angle of 60°.

Donʼt forget to change your calculator to degrees!

In triangle a,   (opposite over hypotenuse)

https://www.desmos.com/calculator/fbwlqi44n9

sin 30° =  5
x

https://www.desmos.com/calculator/fbwlqi44n9
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  (adjacent over hypotenuse)

 

 

 

In triangle c,  

 

 

 

 

 

 

Since  

 

Collect like terms

 

 

 

x = 5 sin 30°

x = 2.5,  since x is going in the negative direction, x = −2.5

cos 30° =  5
y

y = 5 cos 30°

y =  ,  since y is going in the negative direction, y =2
5  3 −  2

5  3

∴ a = −2.5i −  j2
5  3

sin 60° =  10
y

y = 10 sin 60°

y = 5  3

cos 60° =  10
x

x = 10 cos 60°

x = 5,  since x is going in the negative direction, x = −5

∴ c = −5i + 5  j3

a+ b = c,  b = c− a

b = (−5i + 5  j) −3 (−2.5i −  j)2
5  3

(−5i) − (−2.5i) = −5i + 2.5i = −2.5i

(5  j) −3 (−  j) =2
5  3 5  j +3  j =2

5  3
 j2

15  3

∴ b = −2.5i +  j2
15  3
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Since weʼve found both x and y, we need to find the angle  

 

 

 

Since this angle   was found from above the y-axis, to get the bearing we add

 

Magnitude r =  (−2.5) + (  )2
2

15  3 2

Magnitude r =  6.25 + 168.75

r = 13.2

https://www.desmos.com/calculator/fbwlqi44n9 PS this is not a 100% accurate image, it is 
simply used for visual purposes and comprehension.

θ

tan θ =  

x

y

tan θ =  −2.5
 2

15  3

θ = 79.1°

θ

270° + 79.1° = 349.1°

https://www.desmos.com/calculator/fbwlqi44n9
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Shaded area = Curve area − Line area

Curve area =  6x −∫ 0
5 x dx2

= [  −2
6x2

 ]  3
x3

0
5

= [3x −2
 ]  3

x3

0
5

= [3(5) −2
 ] −3

53
0

= 75 −  3
125

Line area =  ×2
1 5 × 5 =  2

25

Shaded area = 75 −  −3
125

 =2
25

 6
125
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Let  ,  

 

 

 

  

 

 

 

 

 dx +∫ (2x−6)3
1 cosx dx∫

2x − 6 = u  =
dx
du 2,  dx =  2

du

  +∫ u3
1

2
du cosx dx∫

 u du +2
1

∫ −3 sin x + c

 ×2
1

 +−2
u−2

sin x + c

 
+−4

(2x−6)−2

sin x + c

 dx∫ 2x
x +2x +18 4

 +∫ 2
x7

x +3 dx2x
1

 +2×8
x8

 +4
x4

 ln x +2
1

c

 +16
x8

 +4
x4

 ln x +2
1

c
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Range of f(x) : x = 0 → f(x) = 0,  x = 3 → f(x) = 2.25

Domain of f(x) = Range of f (x)−1

Range of f(x) = Domain of f (x)−1

∴ Domain of f (x) :−1 0 ≤ x ≤ 2.25

Range of f (x) :−1 0 ≤ f ≤−1 3

 =
 5x+1

3x
x

3x = x  5x + 1

3 =   or x =5x + 1 0

5x + 1 = 9

5x = 8

x =   or x =5
8 0
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https://www.desmos.com/calculator/uahxh4fdyp

y =  

3 8x + 33

x =  

3 8y + 33

https://www.desmos.com/calculator/uahxh4fdyp
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(ii) When   has an exponent of less than 0, the value is less than 1. Since we 
want   for  , 

  is the smallest value possible.

(iii) 

 

 

 

Donʼt forget, calculator in radians mode!

To find the arc length  , we know the radius is 24 but not the angle  

 

 

 

8y +3 3 = x3

8y =3 x −3 3

y =3
 8

x −33

y = 3
 8

x −33

g (x) =−1
 

3
 8

x −33

e

x ≥ 1 g(x)

k = 0

gh(x) = g(e )4x

=  

3 8(e ) + 34x 3

=  

3 8e + 312x

rθ θ

Sector area =  r θ2
1 2

432 =  24 θ2
1 2

864 = 576θ
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In triangle AOD,  , since AO  y

Since,  

Shaded area = triangle area - sector area

 

   

 

 

θ = 1.5 rad

Arc length = rθ

24 × 1.5 = 36 cm

cosα =  

y
OD

OD = y cosα

OD = DB, OB = 2y cosα

Triangle area =  bh =2
1

 2y cosα×2
1

AD

Triangle area =  2y cosα×2
1

y sinα (sinα =  )
y
AD

Triangle area =  2 cosα sinα2
y2

Sector area =  r θ =2
1 2

 (y cosα) α =2
1 2

 cos α×2
y2

2 α

2 2
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Factor out  

 

Term independent of x happens when  , this will happen at  

 

 

 

 

 

 

Coefficient of   happens when  , this will happen at  

 

 

 

 

 

 

 

 

Shaded area =  2 cosα sinα−2
y2

 cos α×2
y2

2 α

 cosα2
y2

Shaded area =  cosα(2 sinα−2
y2

α cosα)

(ax) ×6 (  )
x2
b 3 C  

9
3

Term independent of x:  C  ×9
3 (ax) ×6 (  ) =

x2
b 3 84a b6 3

84a b =6 3 −145, 152

a b =6 3 −1728

(a b) =2 3 (  )3 −1728 3

a b =2 −12

b = −  

a2
12

x6 (ax) ×8 (  )x2
b 1 C  

9
1

Coefficient of x :6   C  ×9
1 (ax) ×8 (  ) =

x2
b 1 9a b8 2

9a b =8 −6912

a b =8 −768

a ×8 −  =
a2
12 −768

a =6 64

a = 2

b = −  =22
12 −  =4

12 −3

a = 2,  b = −3
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Sub this value in the curve equation

 

 

Collect like terms

 

Using the discriminant, we want to find one root only since it is a tangent

 

 

 

 

 

 

 

Since   is a positive constant,

 

To find the coordinates,

 

 

 

 

x = k − 3y

(k − 3y) +2 y +2 2y − 9 = 0

k −2 6ky + 9y +2 y +2 2y − 9 = 0

10y +2 (2 − 6k)y + k −2 9 = 0

b −2 4ac = 0

(2 − 6k) −2 4(10)(k −2 9) = 0

4 − 24k + 36k −2 40k +2 360 = 0

−4k −2 24k + 364 = 0

k +2 6k − 91 = 0

(k − 7)(k + 13) = 0

k = 7 or k = −13

k

k = 7

10y +2 (2 − 6k)y + k −2 9 = 0

10y +2 (2 − 6 × 7)y + 7 −2 9 = 0

10y +2 (−40)y + 40 = 0

y −2 4y + 4 = 0

(y − 2)(y − 2) = 0
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Sub y  2 in the line equation

 

 

y = 2

x = 7 − 3(2)

x = 7 − 6 → x = 1



Additional notes

Websites and resources used:

● Desmos graphing calculator


