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Introduction to Matrices 
 
Write down the order of these matrices. 

(a) (3
1

)  (b) (
0 3
2 −2
4 1

) 

 

(c) (3 2 6) (d) (0.5 0
1.5 1

) 

 
 

Work out: 

(a) (4
1

) + (−2
0

) (b) (−2
3

) − ( 4
−1

) 

 

(c) (−1 0
4 7

) + (2 −3
0 −2

) 

 

(d) ( 5 0.5
−0.5 3

) − ( 2 1
−4 0.5

) 

 
 

Work out: 

(a) 2 × (
3
0

−1
) (b) 4 × ( 3 −1

0.5 6
) 

 

(c) −3 × (11
−8

) (d) 1
2

× (
4 −6
2 0
3 8

) 

 
 

Given that 

𝐴 = (−2 3
0 5

)     𝐵 = ( 4 −1
−3 7

)     𝐶 = (−2 0
8 −3

) 

 
Find: 
(a) 𝐴 + 𝐵 − 𝐶 
(b) 𝐶 − 𝐵 
(c) 2𝐴 
(d) 𝐴 + 2𝐵 
(e) 3𝐶 + 𝐵 
(f) 4𝐵 − 𝐴 
(g) 2𝐴 + 3𝐶 
(h) −4𝐵 + 𝐴 + 2𝐵 
 
 
 
 

Introduction to Matrices 
 
Write down the order of these matrices. 

(a) (3
1

)  (b) (
0 3
2 −2
4 1

) 

 

(c) (3 2 6) (d) (0.5 0
1.5 1

) 

 
 

Work out: 

(a) (4
1

) + (−2
0

) (b) (−2
3

) − ( 4
−1

) 

 

(c) (−1 0
4 7

) + (2 −3
0 −2

) 

 

(d) ( 5 0.5
−0.5 3

) − ( 2 1
−4 0.5

) 

 
 

Work out: 

(a) 2 × (
3
0

−1
) (b) 4 × ( 3 −1

0.5 6
) 

 

(c) −3 × (11
−8

) (d) 1
2

× (
4 −6
2 0
3 8

) 

 
 

Given that 

𝐴 = (−2 3
0 5

)     𝐵 = ( 4 −1
−3 7

)     𝐶 = (−2 0
8 −3

) 

 
Find: 
(a) 𝐴 + 𝐵 − 𝐶 
(b) 𝐶 − 𝐵 
(c) 2𝐴 
(d) 𝐴 + 2𝐵 
(e) 3𝐶 + 𝐵 
(f) 4𝐵 − 𝐴 
(g) 2𝐴 + 3𝐶 
(h) −4𝐵 + 𝐴 + 2𝐵 
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Matrix Multiplication 
 
Is it possible to multiply the matrices 
shown? 

(a) (
2
0
4
) × (5 −1

4 0
)   

 

(b) (−7 4) × (2
6
) 

 

(c) (1 0
4 −3

) × (3 2 5
6 0 −1

) 

 
 

Work out: 

(a) (4
2
) × (−2 5) 

 

(b) (0 3
2 5

) × (−1 3
0 6

) 

 

(c) (4 7 −2) × (
0
1
5
) 

 

(d) (1 −2
3 7

) × (−1 4
0 −2

) 

 

(e) ( 0 2
−5 3

) × ( 1 6
−3 0

) 

 

(f) (−2 1
8 0

) × (−3 5
1 2

) 

 
 

(a) Given that 

(−2 𝑎
−4 3) (

3
7) = (229 )   

work out the value of 𝑎. 
 

(b) Matrix P = (2 3
𝑎 𝑏)  

Matrix Q = (1 1
0 1)  

You are given that PQ = QP. Work out 
the values of 𝑎 and 𝑏. 

 
 

Matrix Multiplication 
 
Is it possible to multiply the matrices 
shown? 

(a) (
2
0
4
) × (5 −1

4 0
)   

 

(b) (−7 4) × (2
6
) 

 

(c) (1 0
4 −3

) × (3 2 5
6 0 −1

) 

 
 

Work out: 

(a) (4
2
) × (−2 5) 

 

(b) (0 3
2 5

) × (−1 3
0 6

) 

 

(c) (4 7 −2) × (
0
1
5
) 

 

(d) (1 −2
3 7

) × (−1 4
0 −2

) 

 

(e) ( 0 2
−5 3

) × ( 1 6
−3 0

) 

 

(f) (−2 1
8 0

) × (−3 5
1 2

) 

 
 

(a) Given that 

(−2 𝑎
−4 3) (

3
7) = (229 )   

work out the value of 𝑎. 
 

(b) Matrix P = (2 3
𝑎 𝑏)  

Matrix Q = (1 1
0 1)  

You are given that PQ = QP. Work out 
the values of 𝑎 and 𝑏. 
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Using the Identity Matrix 
 

𝐴 = (−1 3
2 −2)      𝐵 = (−2 0

4 5) 

(a) Given that 𝐵 + 𝐶 = 𝐼, find 𝐶  

(b) Given that 𝐷 − 𝐴 = 𝐼, find 𝐷 

(c) Given that 𝐵 + 2𝐼 = 𝐸, find 𝐸  
 
 

(a) Given that  

( 𝑥 −2
−7 𝑦 ) (3 2

7 5) = 𝐼 

Find the values of 𝑥 and 𝑦. 

(b) Given that  

( 4 −1
−7 2 ) (2 𝑝

𝑞 4) = 𝐼 

Find the values of 𝑝 and 𝑞. 

 
 

(a) Find 𝐼2 

(b) Given that 2𝐴 + 𝐼2 = ( 6 −4
−1 5 )  

    find 𝐴. 

 
 

(a) Given that (𝑎 𝑏
𝑐 𝑑) (3 −2

4 −3) = 𝐼 

     find the values of 𝑎, 𝑏, 𝑐 and 𝑑. 

(b) Given that (−5 3
3 −2) (𝑎 𝑏

𝑐 𝑑) = 𝐼 

     find the values of 𝑎, 𝑏, 𝑐 and 𝑑. 

(c) Given that 

( 𝑥
1
2

−2 𝑦
) (

1 𝑧

−
2
3 −

4
9

) = 𝐼2 

     find the values of 𝑥, 𝑦, and 𝑧. 

 

Using the Identity Matrix 
 

𝐴 = (−1 3
2 −2)      𝐵 = (−2 0

4 5) 

(a) Given that 𝐵 + 𝐶 = 𝐼, find 𝐶  

(b) Given that 𝐷 − 𝐴 = 𝐼, find 𝐷 

(c) Given that 𝐵 + 2𝐼 = 𝐸, find 𝐸  
 
 

(a) Given that  

( 𝑥 −2
−7 𝑦 ) (3 2

7 5) = 𝐼 

Find the values of 𝑥 and 𝑦. 

(b) Given that  

( 4 −1
−7 2 ) (2 𝑝

𝑞 4) = 𝐼 

Find the values of 𝑝 and 𝑞. 

 
 

(a) Find 𝐼2 

(b) Given that 2𝐴 + 𝐼2 = ( 6 −4
−1 5 )  

    find 𝐴. 

 
 

(a) Given that (𝑎 𝑏
𝑐 𝑑) (3 −2

4 −3) = 𝐼 

     find the values of 𝑎, 𝑏, 𝑐 and 𝑑. 

(b) Given that (−5 3
3 −2) (𝑎 𝑏

𝑐 𝑑) = 𝐼 

     find the values of 𝑎, 𝑏, 𝑐 and 𝑑. 

(c) Given that 

( 𝑥
1
2

−2 𝑦
) (

1 𝑧

−
2
3 −

4
9

) = 𝐼2 

     find the values of 𝑥, 𝑦, and 𝑧. 
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Rotations Using Matrices 
(a) (b) (c) 
By considering the unit 
square, determine the 
matrix which describes 
a rotation 90° clockwise 

about the origin.  

Describe fully the single 
transformation 

represented by the 

matrix (0 −1
1 0 )  

By considering the unit 
square, determine the 
matrix which describes 
a rotation 180° about 

the origin. 

(d) (e) (f) 

The point (1,−6) is mapped onto the 
point (𝑎, 𝑏) when rotated 90° anti-

clockwise about the origin. Using matrix 
algebra, find the values of 𝑎 and 𝑏. 

The point (𝑐, 𝑑) is mapped onto the point 
(2, 4) when rotated 270° anti-clockwise 

about the origin. Using matrix algebra, find 
the values of 𝑐 and 𝑑. 

A triangle with vertices at (1, 1), (5, 2) 
and (4,−1) is rotated 180° about the 
origin. Use matrix algebra to find the 

coordinates of the vertices of the rotated 
triangle. 

(g) (h) (i) 
Use matrix algebra to show that a rotation 
of 90° clockwise about the origin, followed 

by a rotation of 180° is equivalent to a 
rotation of 90° anti-clockwise about the 

origin. 

The point (𝑎, 6) is mapped onto the point 
(𝑏,−4) following a rotation of 90° anti-
clockwise about the origin. Use matrix 
algebra to find the values of 𝑎 and 𝑏. 

The point (𝑥, 2𝑦 + 6) is mapped onto the 
point (2𝑥, 𝑦 − 7) following a rotation of 
90° clockwise about (0, 0) . Use matrix 
algebra to find the values of 𝑥 and 𝑦. 
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Reflections Using Matrices 
(a) (b) (c) 
By considering the unit 
square, determine the 
matrix which describes 
a reflection in the 𝑥-

axis.  

 Describe fully the 
single transformation 
represented by the 

matrix (0 1
1 0) 

By considering the unit 
square, determine the 
matrix which describes 
a reflection in the line 

𝑦 = −𝑥.  

(d) (e) (f) 

The point (−4, 2) is mapped onto the 
point (𝑎, 𝑏) when reflected in the 𝑥-axis. 
Using matrix algebra, find the coordinates 

(𝑎, 𝑏). 

The point (𝑐, 𝑑) is mapped onto the point 
(7,−5) when reflected in the line 𝑦 = −𝑥. 
Using matrix algebra, find the coordinates 

(𝑐, 𝑑). 

A triangle with vertices at (0, 5), (4, 3) 
and (1,−1) is reflected in the line 𝑦 = 𝑥. 
Use matrix algebra to find the coordinates 

of the vertices of the reflected triangle. 

(g) (h) (i) 

A triangle with vertices at (0, 1), (1, 0) 
and (3, 2) is reflected so its vertices map 
to (0,−1), (−1, 0) and (−2,−3). Find 
the transformation matrix and the line of 

reflection. 

The point (−2, 𝑎) is mapped onto the 
point (𝑏, 3) following a reflection in the 

line 𝑥 = 0. Use matrix algebra to find the 
values of 𝑎 and 𝑏. 

The point (𝑥, 3𝑥 − 7) is mapped onto the 
point (𝑦 + 3, 𝑦) following a reflection in 

the line 𝑦-axis. Use matrix algebra to find 
the values of 𝑥 and 𝑦. 
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Reflection and Rotation Matrices 
 
A triangle with coordinates (3,2), (5,2) 
and (3,6) is transformed by the matrix 

(−1 0
0 1

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

A triangle with coordinates (-3,2), (-5,2) 
and (-3,5) is transformed by the matrix 

( 0 1
−1 0

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

A triangle with coordinates (2,3), (4,3) 
and (4,7) is transformed by the matrix 

( 0 −1
−1 0

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

A triangle with coordinates (3,1), (5,1) 
and (3,5) is transformed by the matrix 

(−1 0
0 −1

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

The transformation matrix ( 𝑎 2
−1 1

) maps 

the point (3,  4) onto the point (2,   𝑏). Work 
out the values of 𝑎 and 𝑏. 
 
 
 
 
 

Reflection and Rotation Matrices 
 
A triangle with coordinates (3,2), (5,2) 
and (3,6) is transformed by the matrix 

(−1 0
0 1

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

A triangle with coordinates (-3,2), (-5,2) 
and (-3,5) is transformed by the matrix 

( 0 1
−1 0

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

A triangle with coordinates (2,3), (4,3) 
and (4,7) is transformed by the matrix 

( 0 −1
−1 0

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

A triangle with coordinates (3,1), (5,1) 
and (3,5) is transformed by the matrix 

(−1 0
0 −1

). By pre-multiplying, find the 

coordinates of the transformed triangle. 
Draw this transformation on a grid and 
hence describe it fully. 
 
 

The transformation matrix ( 𝑎 2
−1 1

) maps 

the point (3,  4) onto the point (2,   𝑏). Work 
out the values of 𝑎 and 𝑏. 
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Enlargements Using Matrices 
(a) (b) (c) 
By considering the unit 
square, determine the 
matrix which describes 
an enlargement about 
the origin with scale 

factor 3.  
 

 

Describe fully the single transformation 

represented by the matrix (
5
2

0

0 5
2

)  

 
 

Use matrix algebra to show that an 
enlargement of scale factor 2 about (0, 0), 
followed by an enlargement of scale factor 

1.5 about (0, 0) is equivalent to an 
enlargement of scale factor 3 about (0, 0). 

 
 

(d) (e) (f) 

The point (−5, 3) is mapped onto the 
point (𝑎, 𝑏) when enlarged by a scale 
factor 2 about the origin. Using matrix 

algebra, find the values of 𝑎 and 𝑏. 

The unit square OABC with coordinates 
O(0, 0), A(0, 1), B(1, 1) and C(1, 0) is 

mapped to OA’B’C’ under matrix (−5 0
0 −5). 

Use matrix algebra to find the coordinates 
of A’, B’ and C’. 

The point (𝑐, 𝑑) is mapped onto the point 
(−1, −4) when enlarged by a scale factor 
0.5 about the origin. Using matrix algebra, 

find the values of 𝑐 and 𝑑. 

(g) (h) (i) 
Use matrix algebra to show that an 

enlargement of scale factor 2 about (0, 0), 
followed by an enlargement of scale factor 

−0.5 about (0, 0) is the same as a 
rotation of 180° about the origin. 

The point (𝑎, 3) is mapped to the point 
(6, 2𝑎) when enlarged with scale factor 

𝑏 about the origin. Use matrix algebra to 
find the possible values of 𝑎 and 𝑏. 

The point (𝑥 − 4, 𝑦) is mapped to the 
point (2𝑦, 2𝑥 − 18.5) when transformed 

under the matrix (−5 0
0 −5). Find the 

values of 𝑥 and 𝑦. 
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Harder Transformations Using Matrices 
(a) (b) (c) 
Find the single matrix that represents an 
enlargement about the origin with scale 
factor 3, followed by a rotation of 90° 

clockwise about the origin. 

 Find the single matrix that represents a 
reflection in the y-axis, followed by a 

rotation of 180° about the origin. 

𝑃 = (3 1
0 −1)    𝑄 = (0 2

1 −1) 

Matrices P and Q represent different 
transformations. Find the single matrix 

that represents transformation P followed 
by transformation Q.   

(d) (e) (f) 

The point P (4, −2) is mapped to the point 
Q following a reflection in the line 𝑦 = 𝑥, 
then an enlargement with scale factor 2 

about the origin. Use matrix algebra to find 
the coordinates of point Q. 

The point (𝑎, 𝑏) is mapped to the point 
(−5, 1) following a rotation of 180° about 
the origin, then a reflection in the x-axis. 
Using matrix algebra, find the coordinates 

(𝑎, 𝑏). 

The matrix ( 0 𝑏
−2 4) maps the point 

(𝑎, −3) onto the point (−9, 5). Use matrix 
algebra to find the values of 𝑎 and 𝑏. 

(g) (h) (i) 

The transformation matrix ( 𝑎 2𝑏
−𝑎 3 ) 

maps the point (2, −1) to the point (6, 7). 
Find the values of 𝑎 and 𝑏. 

The transformation matrix (𝑏 2𝑎
𝑎 −𝑏) maps 

the point (6, 3) to the point (24, 𝑏). Find 
the values of 𝑎 and 𝑏. 

Point (𝑐, 4) is mapped to the point (−2, 𝑑) 

by the transformation matrix (𝑐 −3
2 −1). 

Use matrix algebra to find the two possible 
values of 𝑐 and 𝑑. 
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Combining Matrix Transformations 
 
Find the matrices that represent the 
following transformations: 
(a) A reflection in the 𝑥-axis, followed by 
a rotation through 180° centre the origin. 
(b) An enlargement with centre the origin 
and scale factor 2, followed by a 
reflection in the line 𝑦 = 𝑥. 
(c) A reflection in the 𝑦-axis followed by a 
reflection in the line 𝑦 = 𝑥. 
(d) A reflection in the line 𝑦 = 𝑥 followed 
by enlargement about the origin with 
scale factor 3. 
 
 

Point (3,−2) is transformed by the matrix 

(1 −1
0 1

) followed by a further 

transformation by the matrix (0 2
1 0

). 

(i) Work out the matrix for the combined 
transformation. 
(ii) Work out the co-ordinates of the 
image point of 𝑃.  
 
 

Point (−1,4) is transformed by the matrix 

( 3 −1
−2 2

) followed by a further 

transformation by the matrix (1 0
3 −2

). 

(i) Work out the matrix for the combined 
transformation. 
(ii) Work out the co-ordinates of the 
image point of 𝑊. 
 
 

The transformation matrix ( 0 −1
−1 0

) maps 

a point 𝑃 to 𝑄. The transformation matrix 

(1 0
0 −1

) maps point 𝑄 to point 𝑅. Point 𝑅 

is (−4,3). Work out the coordinates of 
point 𝑃. 
 
 

Combining Matrix Transformations 
 
Find the matrices that represent the 
following transformations: 
(a) A reflection in the 𝑥-axis, followed by 
a rotation through 180° centre the origin. 
(b) An enlargement with centre the origin 
and scale factor 2, followed by a 
reflection in the line 𝑦 = 𝑥. 
(c) A reflection in the 𝑦-axis followed by a 
reflection in the line 𝑦 = 𝑥. 
(d) A reflection in the line 𝑦 = 𝑥 followed 
by enlargement about the origin with 
scale factor 3. 
 
 

Point (3,−2) is transformed by the matrix 

(1 −1
0 1

) followed by a further 

transformation by the matrix (0 2
1 0

). 

(i) Work out the matrix for the combined 
transformation. 
(ii) Work out the co-ordinates of the 
image point of 𝑃.  
 
 

Point (−1,4) is transformed by the matrix 

( 3 −1
−2 2

) followed by a further 

transformation by the matrix (1 0
3 −2

). 

(i) Work out the matrix for the combined 
transformation. 
(ii) Work out the co-ordinates of the 
image point of 𝑊. 
 
 

The transformation matrix ( 0 −1
−1 0

) maps 

a point 𝑃 to 𝑄. The transformation matrix 

(1 0
0 −1

) maps point 𝑄 to point 𝑅. Point 𝑅 

is (−4,3). Work out the coordinates of 
point 𝑃. 
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Trigonometric Proof  

 

(a)  Show that  

𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛2𝜃 ≡ 1 − 2 𝑠𝑖𝑛2𝜃 

(b)  Show that 𝑡𝑎𝑛2𝜃 ≡ 𝑠𝑖𝑛2𝜃
1−𝑠𝑖𝑛2𝜃

 

 
 

(a) Prove that 

 
1

cos 𝑥
− cos 𝑥 ≡ sin 𝑥 tan 𝑥 

(b) Show that 1 + 𝑡𝑎𝑛2𝜃 ≡ 1
𝑐𝑜𝑠2𝜃

 

 
 

(a) Prove that 

 
𝑠𝑖𝑛4𝑥+𝑠𝑖𝑛2𝑥 𝑐𝑜𝑠2𝑥

𝑐𝑜𝑠2𝑥−1
≡ −1 

(b) Prove that  

(2 sin 𝑥 − cos 𝑥)2 + (sin 𝑥 + 2 cos 𝑥)2 ≡ 5 

 
 

(a) Show that 

tan 𝑥 +
1

tan 𝑥 ≡
1

sin 𝑥 cos 𝑥 

(b) Show that 

1
cos2𝑥 − 1 ≡ tan2𝑥 

 

 

 

 

 

 

 

Trigonometric Proof  

 

(a)  Show that  

𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛2𝜃 ≡ 1 − 2 𝑠𝑖𝑛2𝜃 

(b)  Show that 𝑡𝑎𝑛2𝜃 ≡ 𝑠𝑖𝑛2𝜃
1−𝑠𝑖𝑛2𝜃

 

 
 

(a) Prove that 

 
1

cos 𝑥
− cos 𝑥 ≡ sin 𝑥 tan 𝑥 

(b) Show that 1 + 𝑡𝑎𝑛2𝜃 ≡ 1
𝑐𝑜𝑠2𝜃

 

 
 

(a) Prove that 

 
𝑠𝑖𝑛4𝑥+𝑠𝑖𝑛2𝑥 𝑐𝑜𝑠2𝑥

𝑐𝑜𝑠2𝑥−1
≡ −1 

(b) Prove that  

(2 sin 𝑥 − cos 𝑥)2 + (sin 𝑥 + 2 cos 𝑥)2 ≡ 5 

 
 

(a) Show that 

tan 𝑥 +
1

tan 𝑥 ≡
1

sin 𝑥 cos 𝑥 

(b) Show that 

1
cos2𝑥 − 1 ≡ tan2𝑥 
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Solving Trigonometric Equations 
 

Solve for 0 ≤ 𝑥 < 360°, giving your 

answers to 1 decimal place. 

(a)  sin 𝑥 = 0.78 

(b) 2 tan 𝑥 = 5 

(c) 16 cos2𝑥 = 9 

(d) tan 𝑥 + 2 = 5 

(e) 4 sin2𝑥 − 1 = 0 
 
 

Solve for 0 ≤ 𝑥 < 360°, giving your 

answers to 1 decimal place. 

(a) 5 sin 𝑥 = cos 𝑥 

(b) sin 𝑥 + cos 𝑥 = 0 

(c) 7 sin 𝑥 = 3 tan 𝑥 
 
 

Solve for 0 ≤ 𝜃 < 360°, giving your 

answers to 1 decimal place. 

(a) sin2𝜃 − 3 cos2𝜃 = 0 

(b) 2 cos2𝜃 − cos 𝜃 − 1 = 0 
(c) tan 2𝜃 + 3 tan 𝜃 = 0 
(d) 2 sin 2𝜃 + 7 sin 𝜃 + 5 = 0 

 
 

Solve for 0 ≤ 𝜃 < 360°, giving your 

answers to 1 decimal place. 

(a) 2 cos 2𝜃 + 3 sin 𝜃 = 3 
(b) 2 sin2𝜃 = 3 − 3 cos 𝜃 
 
 
 
 
 
 
 
 

Solving Trigonometric Equations 
 

Solve for 0 ≤ 𝑥 < 360°, giving your 

answers to 1 decimal place. 

(a)  sin 𝑥 = 0.78 

(b) 2 tan 𝑥 = 5 

(c) 16 cos2𝑥 = 9 

(d) tan 𝑥 + 2 = 5 

(e) 4 sin2𝑥 − 1 = 0 
 
 

Solve for 0 ≤ 𝑥 < 360°, giving your 

answers to 1 decimal place. 

(a) 5 sin 𝑥 = cos 𝑥 

(b) sin 𝑥 + cos 𝑥 = 0 

(c) 7 sin 𝑥 = 3 tan 𝑥 
 
 

Solve for 0 ≤ 𝜃 < 360°, giving your 

answers to 1 decimal place. 

(a) sin2𝜃 − 3 cos2𝜃 = 0 

(b) 2 cos2𝜃 − cos 𝜃 − 1 = 0 
(c) tan 2𝜃 + 3 tan 𝜃 = 0 
(d) 2 sin 2𝜃 + 7 sin 𝜃 + 5 = 0 

 
 

Solve for 0 ≤ 𝜃 < 360°, giving your 

answers to 1 decimal place. 

(a) 2 cos 2𝜃 + 3 sin 𝜃 = 3 
(b) 2 sin2𝜃 = 3 − 3 cos 𝜃 
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Single Pure - Trigonometric Equations

Patrons are reminded that drawing the relevant graph is a good idea and that tan ✓ ⌘ sin ✓
cos ✓

. Also,
(cos something)2 is written as cos2 something.

Give all answers as either exact or to 1 decimal place.

1. Solve sin ✓ = 1
2 for 0

� < ✓ < 720�. ✓ = 30� or ✓ = 150� or ✓ = 390� or ✓ = 510�

2. Solve cos ✓ =
p
3
2 for �360� < ✓ < 360�. ✓ = ±30� or ✓ = ±330�

3. Solve sin ✓ = 1p
2
for �360� < ✓ < 360�. ✓ = �315� or ✓ = �225� or ✓ = 45� or ✓ = 135�

4. Solve tan ✓ = 1p
3
for 0� < ✓ < 360�. ✓ = 30� or ✓ = 210�

5. Solve 2 sin ✓ + 1 = 0 for 0� < ✓ < 720�. ✓ = 210� or ✓ = 330� or ✓ = 570� or ✓ = 690�

6. Solve cos2 ✓ = 1 for 0� < ✓ < 720�. ✓ = 180� or ✓ = 360� or ✓ = 540�

7. Solve sin2 ✓ � 3 = 1 for �360� < ✓ < 360�. no solutions

8. Solve sin ✓ = 2
3 for 0

� < ✓ < 360�. ✓ = 41.8� or ✓ = 138.2�

9. Solve 2 tan ✓ + 1 = 6 for �360� < ✓ < 360�. ✓ = �291.8� or ✓ = �111.8� or ✓ = 68.2� or ✓ = 248.2�

10. Solve 3 sin ✓ + 1 = 0 for 0� < ✓ < 360�. ✓ = 199.5� or ✓ = 340.5�

11. Solve 3 sin ✓ = 5 cos ✓ for 0� < ✓ < 720�. ✓ = 59.0� or ✓ = 239.0� or ✓ = 419.0� or ✓ = 599.0�

12. Solve 5 cos2 ✓ = 1 for �360� < ✓ < 0�. ✓ = �296.6� or ✓ = �243.4� or ✓ = �116.6� or ✓ = �63.4�
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Single Pure - Quadratics In Disguise
To spot a quadratic in disguise you are looking for an equation where the power on one of the
variables is twice that on the other. For example

(whatever)18 + 4(whatever)9 � 5.

This can then factorise to
((whatever)9 + 5)((whatever)9 � 1),

or you can complete the square to

((whatever)9 + 2)2 � 9.

Solve the following:

1. x4 � 13x2 + 36 = 0. x = ±2 or x = ±3

2. x4 � 15x2 � 16 = 0. x = ±4

3. x4 + 5x2 + 6 = 0. No real solutions

4. x6 + 7x3 = 8. x = �2 or x = 1

5. 2x4 = x2 + 1. x = ±1

6. x + 3 = 4
p

x. x = 1 or x = 9

7. 12x4 = 2x2 + 4. x = ±
p
6
3

8. 2(sin x)2 + sin x � 1 = 0 in range 0 < x <
360. x = 270 or x = 30 or x = 150

9. 4x4+144
73 = x2. x = ± 3

2 or x = ±4

10. 2(cos x)2 + (cos x) = 6. No real solutions

11. x = 2
p

x + 3. x = 9

12. 6x2/3 + 5x1/3 � 4 = 0. x = 1
8 or x = � 64

27

13. (x2 � 4x + 1)2 + (x2 � 4x + 1) � 12 = 0.
x = 2 ±

p
6

14. 2✓ + 15 = 11
p
✓. ✓ = 9 or ✓ = 25

4

15. x2 + 72
x2
= 17. x = ±3 or x = ±2

p
2

16.
p

z � 2 4pz = 3. z = 81 (only)

17. 22x � 12 ⇥ 2x + 32 = 0. x = 2 or x = 3

18. t = 4
p

t + 1. t = 9 ± 4
p
5

19. 22x + 8 = 9 ⇥ 2x . x = 0 or x = 3

20. 2
p

x + 9p
x
= 9. x = 9

4 or x = 9

21.
⇣
1
x

⌘2
+ 1 = 8

⇣
1
x

⌘
. [Do this question in two

ways.] x = 4 ±
p
15

22. 2(cos ✓)2 = 8 cos ✓ + 21. No real solutions

23. x8 + 4x4 = 3. x = ± 4
q
�2 +

p
7

24. 22x + 1 = 2x+1. x = 0

25. 22x + 128 = 3 ⇥ 2x+3. x = 3 or x = 4

26. 81 + 32x+1 = 4 ⇥ 3x+2. x = 2 or x =

27. a2x + a4 = ax+1 + ax+3. x = 1 or x = 3

Only attempt the following if you have studied
logarithms.

28. 22x � 13 ⇥ 2x + 42 = 0. x = log2 7 or x = log2 6

29. 42x � 9 ⇥ 4x + 14 = 0. x = log4 7 or x = 1
2

30. 32x + 10 = 7 ⇥ 3x . x = log3 2 or x = log3 5

31. 22x � 5 ⇥ 2x+1 + 25 = 0. x = log2 5 (repeated)

32. 32x � 3x+2 + 20 = 0. x = log3 4 or x = log3 5
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@nathanday314

The Factor TheoremSolving Trig Equations with…

Solve each equation in the given region:
Round answers to 1 decimal place, where appropriate.
 

1)  𝟔 𝐬𝐢𝐧𝟑 𝒙 − 𝟓 𝐬𝐢𝐧𝟐 𝒙 − 𝟑 𝐬𝐢𝐧𝒙 + 𝟐 = 𝟎, for 0° ≤ 𝑥 < 360°,
2)  𝟏𝟐 𝐜𝐨𝐬𝟒 𝒙 − 𝐜𝐨𝐬𝟑 𝒙 − 𝟏𝟖 𝐜𝐨𝐬𝟐 𝒙 + 𝐜𝐨𝐬 𝒙 + 𝟔 = 𝟎, for −180° ≤ 𝑥 < 180°,
3)  𝟔 𝐭𝐚𝐧𝟓 𝒙 + 𝟑𝟓 𝐭𝐚𝐧𝟒 𝒙 + 𝟔𝟐 𝐭𝐚𝐧𝟑 𝒙 + 𝟑𝟓 𝐭𝐚𝐧𝟐 𝒙 + 𝟔 𝐭𝐚𝐧𝒙 = 𝟎, for 0° ≤ 𝑥 < 180°.

4)  𝟐 𝐜𝐨𝐬𝟑 𝒙 + 𝟑 𝐬𝐢𝐧𝟐 𝒙 − 𝟖 𝐜𝐨𝐬 𝒙 − 𝟔 = 𝟎, for 0° ≤ 𝑥 < 720°,
5)  −𝟑𝐬𝐢𝐧(𝒙) 𝐜𝐨𝐬𝟐 𝒙 + 𝟏𝟏 𝐬𝐢𝐧𝟐 𝒙 − 𝟏𝟔 𝐬𝐢𝐧𝒙 + 𝟓 = 𝟎, for −360° ≤ 𝑥 < 360°,
6)  𝐭𝐚𝐧(𝒙) 𝐬𝐢𝐧𝟐 𝒙 − 𝟑 𝐬𝐢𝐧𝟐 𝒙 − 𝟏𝟎 𝐬𝐢𝐧 𝒙 𝐜𝐨𝐬 𝒙 + 𝟐𝟒 𝐜𝐨𝐬𝟐 𝒙 = 𝟎, for −360° ≤ 𝑥 < 0°.

7)  𝟔 𝐬𝐢𝐧𝟒 𝟐𝒙 − 𝟓 𝐬𝐢𝐧𝟑 𝟐𝒙 − 𝟏𝟒 𝐬𝐢𝐧𝟐 𝟐𝒙 − 𝐬𝐢𝐧𝟐𝒙 + 𝟐 = 𝟎, for 0° ≤ 𝑥 < 180°,
8)  𝟓 𝐜𝐨𝐬𝟓 𝟑𝒙 − 𝟏𝟗 𝐜𝐨𝐬𝟒 𝟑𝒙 − 𝟗 𝐜𝐨𝐬𝟑 𝟑𝒙 + 𝟕𝟗 𝐜𝐨𝐬𝟐 𝟑𝒙 − 𝟒𝟒 𝐜𝐨𝐬𝟑𝒙 − 𝟏𝟐 = 𝟎, for 0° ≤ 𝑥 < 120°,
9)  𝐭𝐚𝐧𝟒 𝟒𝒙 + 𝟓 − 𝟐𝟕 𝐭𝐚𝐧𝟐(𝟒𝒙 + 𝟓) − 𝟏𝟒 𝐭𝐚𝐧(𝟒𝒙 + 𝟓) + 𝟏𝟐𝟎 = 𝟎, for 0° ≤ 𝑥 < 90°.


