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Stewards Academy

Maths Spring 1

Year 10 Foundation

Blended Learning Booklet

Name:

Form:

Each week covers topics you would complete in your 3 Maths lessons that
week. Write out the title and LI and then complete the tasks.

All video links are online using the ClassCharts link.

The Knowledge Organiser on page 4 has further practice questions and page
numbers linking to your pocket revision guides for all the key information and
examples to help you with this unit.

Upload all work onto ClassCharts for feedback.
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SS% Stewards Academy
Week 1:

e LlI: lunderstand congruency criteria for any shape including triangles
e Ll: I can prove two triangles are similar using the correct notation and evidence
e Ll: I can find missing angles in triangles using simple angle rules and rules of congruency

Demonstration Videos:
https://corbettmaths.com/2012/08/10/congruent-and-similar-shapes/

https://corbettmaths.com/2013/04/15/congruent-triangles/

https://www.mathsgenie.co.uk/congruence.html

Important Information:
If you have two triangles with the same information, you can determine if they
are congruent or not and this helps to solve problem questions
1. Side, side, side (SSS)
Side, angle, side (SAS)
Angle, side, angle (ASA)
Angle, angle, side (AAS)
Right-angle, hypotenuse, side (RHS)

vk wn


https://corbettmaths.com/2012/08/10/congruent-and-similar-shapes/
https://corbettmaths.com/2013/04/15/congruent-triangles/
https://www.mathsgenie.co.uk/congruence.html
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Tasks:
Task 1:
Question 1: The following pairs of triangles are congruent, state the condition that shows
they are congruent.
(a) (b) (c)
Fcm
1Zem bem bem
:’ ;?cm 12cm . 18ecm
16em 3 1 d e
10cm fem Tem
18&m
(d) (e) (f)
Gem
10cm
0 mcm ™ T 0cm  09m
™ 10em \v
57° \57°
p— 110cm Llm
(g) (h) ()
Bem
B.3cm B3¢
8.5cm Bem Zem Jem 2cm Jem
B B.3cm Iem
Task 2:
Question 2: Shown are six triangles. 737 4bcm =
Which triangles are congruent? A B -
45 4 Ecm
FEW
D
4 bem % e
4 Bem
4.6cm
© CORBETTMATHS 2019

Hint: What do the angles in a triangle add up to?



\\5% Stewards Academy

Task 3:

Match up the triangles which are congruent and state the condition that shows they are congruent.

Note: some may not be congruent.

g3cm 2 dgm
- l}-'..;r{ Hem L &
T Co & om -
fom ——
"
T o
5 e 4 e 5 EM 3y
+ 106+ L -
$om S\ -
3_,—:—"';'.'-__’_'_'? Gem B Em o Gem 4o
'-L—'_'-rqu- & v
7em x"“-_hh_ Bm
r
[~ Bm
4 cen -, tEm ﬁ?m | &cm
& o

B Bem —e=—
5 e em ﬁif‘lllj-f
Bem Hem
ﬁ'ﬁ_ﬂfﬁl.f:m ;;.'ﬁ'-.:..l:. & o ":é/\%\l Bom
____‘—\—\____ g l-. Fom
el 5 &im :;"TH—JL
an” i S5m .
wlllli-l:rn ol '-"t"'"‘r,-"h é& -:::JT\-_{;F/
" Tom Bcm Eim
Nn g |:n"|_ ME_:T
£~ E‘M Iﬂ___:‘-:. E/’r}:}
B om & ey 5 o
RHS RHS RHS ASA
555 555 555 ASA
SAS SAS SAS ASA
Unknown Mot Congruent Not Congruent Unknown
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Task 4:
e Congruent Triangles N
Which of these triangles can you canstruct ‘
/™

a congruent (identical) copy of ?

Why can’t you make a congruent copy of the others?
What is the minimum amount of information you need to
Mot drawn accurately.

make a congruent copy?
a) b)
B Cm &0*
0"
acom gcom
d) e) f)
Bem 5
50
9em 75"
7
0 Jom
B5°
Scm
gl Beom h) L
10 cm dcm
FEmM
] 40°
B em
o cm
o

Hint: Revisit Autumn 2 booklet and constructing triangles
https://corbettmaths.com/2013/03/29/constructing-asa-triangles/

https://corbettmaths.com/2013/03/28/constructing-sas-triangles/

https://corbettmaths.com/2013/03/26/constructing-sss-triangles/



https://corbettmaths.com/2013/03/29/constructing-asa-triangles/
https://corbettmaths.com/2013/03/28/constructing-sas-triangles/
https://corbettmaths.com/2013/03/26/constructing-sss-triangles/

Task 5:

\\§% Stewards Academy

.

A B C
D E F
(g}  Which two shapes fit together to make 8 rectangle?
Answer and
i1
{b}  Which tawo shapes are congruent?
Answer and
i1
{z)  Which two shapes have the same ares as shape BY
Answer and
i2)
Q2.
Thesa two triangles are congruent.
Mot drawn
acourately
(g} Whatis the size of angle F?
Zircle your answer.
a7 448° a4° none of these
i1
(b}  What iz the length of PR?
Circle your answer.
5 cm Ecm 10 cm none of these
i1

(Total 2 marks)
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Week 2:

e LI: lunderstand the definition of similar shapes

e Ll: I can find missing information of two similar shapes

Demonstration Videos:
https://corbettmaths.com/2012/08/10/congruent-and-similar-shapes/

https://corbettmaths.com/2013/11/16/similarshapes/

Important Information:
You need to find the scale factor of enlargement to work out the missing sides.

Angles in similar shapes are the same!

Task 1:
Work out whether these shapes are similar or not
A B
L 12 m
3
4
4cm L
gcm £
E u
E LT (]
<
C D
15 mm

3 mm

12 cm
o
=
o0
m
3
wag
5 mim
ww gg

3.5cm
G & m H 12 cm
9m
36m 2.5¢cm 36 cm

ED
[Ty ]
-

18 m

10
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Task 2:

Question 2: These pairs of shapes are not similar.

Explain why.
(a) (b) b
. E 15em F A
cm 40c
A B 3em Scm 21em m
4cm 8cm € 4cm B
b c H g J 32cm
Question 3: Rectangles ABCD and EFGH are similar.
E F
Work out the size of EF
4 cm
12cm
4cm
D c H e
Question 4: Triangles ABC and DEF are similar. .
[a) Work out the length of DF _
Scm
[b) Work out the length of BC
A bem
£
Question 5:  Triangles GHI and JKL are similar.
(a) Write down the size of angle JKL H 13cm
b
(b} Work out the length of GI g ﬁ.-.m
& I | o
Question & Trapezium ABCD and trapezium EFGH are similar.
F 105cm 6
[a) Work out the length of EF p AW g
(b) Work out the length of AD ’ _D
i N . 9. 2cm

Question 7:  The triangles below are similar

[a) Find the size of x

¥ 25¢em
15em
(b) Find the size ofy oem B

11
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Exam questions:

Q1.
Triangles ABC and DEF are similar.
Mot draem
o accurately
A
8 am
X cm
.1-
B 3em C E B om F

(a} Work out the value of X.
i2)

b} Write down the size of angle 1.
i1

{Total 3 marks)
Q2.
These two shapes are similar.
Mot drawn
-~ accurately
b
8cm 12 cm
W
— 6 cm—3>
L
= xcm >

Work out the valua of X.
{Total 3 marks)

12
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Q3.

A pattern is made from fwo similar trapeziums.

Q4.

\\S% Stewards Academy

Mzt drawn accuratehy

< 18 em 2
A
4 cm
—D
25 cmi
L'
* 10 em - >
Show that the shaded ares is 284 cm?
{Total 4 marks)
Herz are two right-angled friangles.
Mot drawn
N accuratehy
o
fal
A0, 4)
i ] >
B8(-3,0) 0 Q (8, 0) '

N

B}

Azzume that triangles ADE and PQ0O are similar.

Waork out the area of triangle PQO.

12

In fact, QF is longer than it would be if the triangles were similar.

How does this affect your answer to part (a7

k1)
{Total 4 marks)
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Aand B are similar shapes.

B is an enlargement of A with scale factor 1.5

Mot drawn
accurately
A B
X
_ 9cm
W
5cm i

Work out the values of x, i and w.



\\S% Stewards Academy
Week 3:

e Ll: I can identify the hypotenuse in a right-angled triangle
e LI: I can use Pythagoras theorem to find the hypotenuse in a right-angled triangle
e LI: I can use Pythagoras theorem to find missing lengths in a right-angled triangle

Demonstration Videos:
https://corbettmaths.com/2012/08/19/pythagoras-video/

https://corbettmaths.com/2013/06/22/pythagoras-rectangles-and-isosceles-triangles/

https://corbettmaths.com/2013/06/22/showing-a-triangle-is-right-angled/

https://www.mathsgenie.co.uk/pythagoras.html

Important Information:
A right-angled triangle has an angle of 90°
The hypotenuse is the longest side!

a?+b*=c?

Task 1:

For each shape label the hypotenuse first, this will be your C2!

Question 1:  For each right angle triangle below, work out x 5
cm

(a) (b) (c)
3em B X Bcm 12cm %
dem Gem

Question 2: Calculate x
Give each answer to 2 decimal places.

(a) |: . (b) /] (© »
Bcm 12em 9m
Bcm

30cm
2m
(d) 4 2em (e) (f)
22mm 37mm x 8 yards
3.5cm
X
x 115 yards

15


https://corbettmaths.com/2012/08/19/pythagoras-video/
https://corbettmaths.com/2013/06/22/pythagoras-rectangles-and-isosceles-triangles/
https://corbettmaths.com/2013/06/22/showing-a-triangle-is-right-angled/
https://www.mathsgenie.co.uk/pythagoras.html
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Task 2:

Question 3:  Calculate x
Include suitable units and give each answer to 1 decimal place.

Tcm

@ u) S ) %33#@ ©
Im / - » 2m

Question 4:  For each right angle triangle below, work out x

3]
(a) 3em (b] x (<)
8 Gocm X 24cm
10ecm
12em

& CORBETTMATHS 2018 28em

Question &: Calculate x for each right angle triangle.
Give each answer to 2 decimal places.

(a) (b) ()
=
(d) (e) " (f)
X 19cm Sem
1.3km 35m /’3\
1.7km wim X
() (h) (i) 0.5cm
.
26
2l1lem
X
(i) (k) 90cm ()]
1icm i " 1km
3.5 "
BOmm Q0000 erm

16
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Task 3:

Highlight the relevant information for the last four questions and try to draw the triangle out.

FI3M0Y 3UY 511EY MOH "J3M0] 313
10 I5BQ 2U) WO W PUNOSE
23Uy 01 pue J=2wol B Jo dog waly

0 pAydeyge s1 UM diz wog v

£ AW S USIY MOH
"3 Wody KeMe WY7 51 0Ws S0
10 puaLy B 24008 A)21ELpanuwL
512314 2y} pue Suo) WQE
51231y Aw o} payselie Buuns ay)

Juod
1E]S AN WD) | LR JBY MOH 15
WG UL YLION Wi/ 12aea] |

H3ppe) 243 Jo dog U3 sjem auy
dn YLy Moy "Jesm 20 1o 3seq
U] WoJY 524320 §°| 51 A3PPE]
2} JO I58Q 2YL "Jem B Jsulese

2uluea) 51 aappe] Suo) 2J12W F Y

i
c Wil

4
y1dua Eulssiw 243 23eNoED

Wiy

wy

1duz Eulssiw 243 238N01ED

Wg'g

Lrg

sy1dua) Buissiue ayl 338noeD

W e

Wil

sy3dua] Bulssiw 2yl 23ENaED

r2yol 8esnes upwaan
21 IN0GE 1124 | JEYM JE2AZI 0F 2A0QE 2)083 AU 0 stamsue ok yur) {2oeyd [BUDSp | 03 PRPUNCS 242 SI2mMsue 1je) mo)Rq suotlsanb ayy Jamsuy

CE L1 6'EL A 9t L'E £ ¥id ch L £ 19t LE
z A X M A M 1 ) Yy 0 d o M
oL LS 81 £81 691 6'F 56 T+ '8 FEL £9 8'G 69
W 1 A r _ H 9 E| E a 2 g ¥
13yealgapo) selodeylhd
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Exam Questions:

1 A 4.8 cm B
3.6 ecm
Calculate the length of AC. C

{Total for guestion 1 is 3 marks)

A B
F
6.75¢c 17.55 cm
o
Calculate the length of A8,
{Total for question 2 is 3 marks)
3 4
14 em
i cm
B [
Calculate the length of BC.

Give your answer to | decimal place.

(Total for guestion 3 is 3 marks)

4.2 cm

5.6cm

Calculate the length of AC.
(Total for question 4 is 3 marks)

Calculate the length of the 40,
Give your answer to 3 significant figures.

C 10 m

19m

l14m A

(Total for question 5 is 4 marks)

18
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Week 4:

e LI: I can identify the adjacent, opposite and hypotenuse of a right-angled triangle given an
angle

e LI: I can decide which trig ratio to use to find a missing side in a right-angled triangle

e LI: I can use sin, cos or tan to find missing lengths in a right-angled triangle

e LI: lunderstand that tan is found by dividing sin and cos

Demonstration Videos:
https://corbettmaths.com/2013/03/30/trigonometry-introduction/
https://corbettmaths.com/2013/03/30/trigonometry-missing-sides/
https://www.mathsgenie.co.uk/sohcahtoa.html

Important Information:
You will need a calculator to complete the majority of these tasks

You will be using these three
buttons within this topic. Use the
videos to understand how to use
them and ask your teacher if you
are unsure!

19


https://corbettmaths.com/2013/03/30/trigonometry-introduction/
https://corbettmaths.com/2013/03/30/trigonometry-missing-sides/
https://www.mathsgenie.co.uk/sohcahtoa.html
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A right-angled triangle has 4 parts.

B = Theta is either angle. -g)
©
o]
L
—
1]
Adjacent
Hypotenuse — always opposite the right-angle & always longest.
Opposite — always opposite 6.
Adjacent — next to 6.
Remember this .... SOHCAHTOA
SOH CAH TOA
0 Adj 0
Sinﬂ=ﬂ Cmsﬁz—J Tanﬂ=ﬂ
Hyp Hyp Adj
O A O
sine| H CosB| H TanB| A

20




X

4
N\

Task 1

Sf Stewards Academy
k1:

P

Trigonometry: Labelling Right-Angled Triangles

o

For each triangle, label each side with a letter:
H: Hypotenuse [the longest side)
0: Opposite [opposite the labelled angle)
A: Adjacent [next to the labelled angle)

Al -

aysoddp O
A: Adjacent

A: Adjacent

21
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(_,— Choosing a Trigonometric Ratio to Use

22

For each triangle, decide whether you would use..,

SOH
CAH
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Task 3: (just Sin and Cos)
Match up the length of the missing side with one of the answers on the right hand side

A N A A N A R A R R A B A
—“|ln|S|m|lo|la|= nlo|ls|VYm|lo|ln|oa
NI S| G INR|N|B ||| S| N | D || n |
O []
B\ al ~\ . /5
T+ N =
£
L=
=
g =
5
=N gy ]
=
E
L&
‘ L
O V
v
£
2N o | ° 5
=
N
5
= o “-" (
O 0 V
En - E =]
T NS o 9,
‘ E
L=
4]

23
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Task 4: (Sin, Cos and Tan)

Question 2:  Pind the lengths of the sides labelled x below

E1
10em
I5°
¥
[d)
22* O
18cm
=)
50cm
X
L s0f
(i)
d km 60"
r

24

(b}

Aem

fc)

Gem

(f]

75cm i

W

| 17em

()]

1.3m

45°
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Exam Questions:

¥ CIm
20 cm

Wark out the value of x.

1 Y CIm

11 can

Work out the value of x,

The disgram shows two buildings. 4 and B.
The heights of the buildings are in the ratio 3= 5

Miat drawn acouratehy

/
A

/250 n
«—— 30m ——>

Work out the height of building B.

Answer metres
[Total 4 marks)

25
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Week 5:

e Ll: I can decide which trig ratio to use to find the missing angle in a right-angled triangle
e LI: I can use the inverse of sin, cos or tan to find missing angles in right-angled triangles

Demonstration Videos:
https://corbettmaths.com/2013/03/30/trigonometry-introduction/
https://corbettmaths.com/2013/03/30/trigonometry-missing-angles/
https://www.mathsgenie.co.uk/sohcahtoa.html

Important Information:

SOH CAH TOA

0 Adj 0
Sin9=ﬂ (.‘058=—j Tan9=ﬂ

Hyp Hyp Adj

0 A A
sine| H Cos®| H ﬁane A\

To find the missing angle you need to do the inverse of the trigonometry values on the
calculator, to do this you need to first press the shift button and then press sin, cos or tan
depending on which ratio you will be finding!

26


https://corbettmaths.com/2013/03/30/trigonometry-introduction/
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Task 1:

Find the missing angle using trigonometry and match it up to the answers below (the answer will be
to one decimal place)

r'

$
5 em 13cm e 8cm 8cm
C
7cm ik 6cm
10
. 14 cm
3 om 10 cm
14 em 12 cm
8 cm 12 em
9cm 7cm 13 em
[

7em 3cm 12 cm
20.6° 48.8° 48.6° 44.4°
14.5° 60.1° 35.5° 63.4°
67.4° 72.5° 31.0° 38.9°

27
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Task 2:

Question 1: Find the size of the missing angles in the triangles below.

1 (b) (c]
15cm 1
3 /)‘A fdem i
X
bcm

Bem

42cm

(d) (e)
Qem
jcm
q i 20cm & 48¢cm

(h]

() (i)
X 11cm 90cm
2.8cm .
[ - 1.2m

2 .5cm 15cm

[il
25em
9cm X 5km E/ /‘A
[

20cm
7.4cm

28
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WAy
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Exam Questions:

1  ABC s a right-angled triangle. B

12 cm

9 ¢

(a) Work out the size of angle B4C.
Give your answer correct to 1 decimal place

The length of side AF is reduced by | cm.
The length of side AC is still 9 ¢m.
Angle ACE is still 90°

(b) Will the value of cos ARC mcrease o1 decrease?
You must give a reason for your answer

(Total for Question 1 is 3 marks)

31
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A
16
5 mm T
B C
Calculate the size of angle BAC,
(2]
B 9 cm e

A

Calculate the size of angle ACE.
ey

The diagram shows a quadrilateral.

Mot drawn accuratehy

-

B em
Work out the size of angle X.

!-ﬂ.nE'n'er dagrees
(Total 4 marks)

32



\\§% Stewards Academy

AEC is a right-angled triangle.
O i= & point on AC.
EC is perpendicular to AC.

Sem

.
s
/ N

(]

ja} Use friangle ABC to write cos & in terms of X

cos 8 =

Mol drawn
accuralely

(1]

ib} By writing another expression for cos & in terms of X, or otherwise,

work out the value of X

33
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Week 6:

e LI: I know the exact value of sin and cos 0, 30, 45, 60 and 90 degrees
e Ll: I can solve worded problems involving pythagoras and trigonometry
e Ll: I can solve more complex exam style problems involving ratio and trig

Demonstration Videos:

https://corbettmaths.com/2013/04/20/exact-trigonometric-values/
https://www.mathsgenie.co.uk/exact-trig-values.html

https://corbettmaths.com/2013/03/30/trigonometry-introduction/
https://corbettmaths.com/2013/03/30/trigonometry-missing-sides/
https://corbettmaths.com/2013/03/30/trigonometry-missing-angles/

Important Information:

You will need to learn these off by heart — use the videos to explore how to
memorise them!

Exact Values of Trigonometric Functions

(@) 0* a0° 45° 60° 20

sin(8)| 0 1 | 73 1
: z 3

cos(8) | 1 V3 V2 1 0
z 2 :

tan() | 0 L@ L | v |
Ll
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Task 1:
Exact trigonometry values

Question 1: Write down the exact values of each of the following

(a] sin 30" (b) cos0® (c] tan 45°
[f) cos 60 (g) tan D (h) sin 45°
(k) cos90° (1) sin 60 (m) cos 45°

(d) sin 90°
(i) cos 30°

(n) tan 30°

Question 2: Write down the exact values of each of the following

[a) cos 607 +sin 30° (b) cos0° + tan 45° + sin 90°

[c) sin 30° + sin 90° [d) sin 45% + cos 45°

Question 3: Write down the exact values of each of the following

(c) cos 30° + sin 60°

(a) sin 45° + cos 45° (b) tan 30° + tan 60°
1 Write down the exact value of sin (45)

(1 mark)
2 Write down the exact value of cos (907)

{1 mark)
3 Write down the exact value of tan (30)

(1 mark)
4 Write down the exact value of sin (307)

{1 mark)
5 Write down the exact value of tan (43)

{1 mark)
6 Write down the exact value of cos (0%)

(1 mark)
7 Write down the exact value of sin (6()

{1 mark)
8 Write down the exact value of sin (0)

{1 mark)

35

() sin0®

(j) tan 60°



\\S% Stewards Academy

Task 2:
Question 1: Using the triangle below, explain each of the following.
(a) sin(30°) == (b)  ens(30%) = % (c) tan(30°) = v?

() tan(60°) = /3

R

(e) cos(607) =

s i

(d) sin{60°) =

Using the triangle below, explain each of the following.

Question 2:
: /2 3
(a) tan(45%) =1 (b) sin(45°) = % (€) cos(45®) = \"?
1
1
. o
Question 3: Conor says that cos(45°) = —
AT
Is he correct?
P

36
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Task 3:
Advanced trigonometry exam questions (also some at the end of Week 4 and 5)

B A ladder is placed against a wall.
To be safe, it must be inclined at between 70° and 80° to the ground.

5.8m

(a) Is the ladder safe?

(b) Calculate the length of the ladder.

6. The diagram shows two right-angled triangles.

5cm

alaﬂ

Calculate the value of x.
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0. The diagram shows a right-angled triangle ABC. (Non-calculator question)

40°

cu

10cm

Caleulate the length of BC.

12. Below is an equilateral triangle

(a) Calculate the height of the triangle.

Angle Sine Cosine | Tangent
40° 0.643 0.766 0.839
s0° 0.766 0.643 1.192
A
---..CIM

(b) Calculate the area of the triangle.

3
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The diagram shows the side view of a step ladder with a horizontal strut of length 48 cm
The sfrut is one third of the way up the ladder.

The symmetrical cross section of the ladder shows two similar friangles.

Mot drawn
" accurately
141cm frcm
48¢cm
y
Work out the vertical height, & cm, of the ladder.
A pentagon is made from a square and an isosceles tnangle.
Not drawn
accurately
A [125° A
12cm 12cm
W L
- 12cm -

Woark out the perimeter of the pentagon.
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Task 4:
Worded problems involving trigonometry exam questions

14. Aboy is flying a kite.

The string is held 80cm above the ground.
The kite is on a string which is 8m long.
The string makes an angle of 30° with the horizontal.

Calculate the height of the kite above the ground.

15. A helicopter leaves Bristol and flies due east for 10 miles.
Then the helicopter flies 8 miles north before landing.

{a) Work out the direct distance of the helicopter from Bristol.

SN | 11 -1

(3)

(b) Calculate the bearing of the helicopter from Bristol.
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Questions Cuestion Title
1 Ccormparing negative numbers and decimals
2 Algsbraic expressions
3 Cormparing fractions
4 Index form
Sa Writing algebraic exprassions
Sh simplifying algebraic exprassions
& MNumber bonds to 12
Ta Cutput from a function machine
7h Output from a3 function machine for negative input
3z Finding the mode from a bar chart
gb kd=an from a bar chart
BC Interpreting a bar chart
8d Interprating 3 statement about 3 bar chart
3= Factors of 2 number
ab simiple protabilty of single event
10 Reversing area caloulations
11 Number word problems
12 Comparing fractions, decimals and percentages
133 Drawing a tangsnt to a circle
130 Area of a circle
145/ Flans and elevations
15 Cube numbers
163 Similar triangles, finding lengths
16k similar triangles, finding angles
172/ sharing in a ratio
18 Best buys
123 Listing outcomes
130 Upper and lower bound calowlations
20 Calculating percentages
21 Ratic problems
223 Properties of 20 shapes
22 Congrusnce
238/ Error intervals
243 Anglas on parallel lines, sohving equations
24k Zolving eguations, angles on straight lines
253 Fractions of amounts
250 Probability of an event not happening
26 Factorising quadratic exprassions
27 solving inequzlities, integer solutions




