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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise A, Question 1

Question:

In each of parts (a) to (d), given values refer to the general triangle:

B

A
(a) Giventham=8cm,A=30°,B=72 °, findh.

(b) Given thaa =24 cm,A=110°,C =22 °, findc.
(c) Given thab=14.7cmA=30°,C=95°, finda.

(d) Giventhac =9.€6cm,B=68.£°,C=83.7°, finda.

Solution:
(@) B
3 cm
C‘r
A4 b
a b

USing sin A = sin B

b 8

sin 72° T sin 30°

8 sin 72°
sin 30 °

(Check: as72° >30°,b>8cm.)

> =15.2cm (3 s.f)
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(b) B

A 110°

. a c
Using SnA =

sin C

c 24

sin 22° 7 sin 110°

24 sin 22°

= C= sin 110 °

=9.57cm (3 s.f)
(As110° >22°,24cm =)

()

14.7cm

ZABC=180° - (30+95) ° =55°

. a b
Using sin A

= sin B
a 14.7

sin 30° ~ sin55°

14.7 sin 30 °
sin 55 °

= a= =8.97 cm (3 s.f)

(d)

«BAC=180° - (68.4+83.7) ° =279°

. a c
Using sin A

= sin C
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a 9.8

sin 27.9° ~ sin 83.7°

9.8 sin 27.9°

= as=s sin 83.7 °

=4.61cm (3s.f)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise A, Question 2

Question:

In each of the following triangles calculate the values arfidy.

(b)

yem
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(d)

()
xcm

5.9cm

yem

Solution:

@

T.5em

x=180- (57+39) =84
. a b
USIngsinA

= sin B
y 7.5

sin 57° ~ sin 84°

7.5 sin 57°
> Y= “gne- =632(3sf)
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(b)

yem

. a c
Using sinA

sin C

X 25

sin 30° ~ sin 112°

25 sin 30°

=> X= gi112- —135@3sf)
+B=180° - (112+30) ° =38°
. b __c
Using sinB " sinC
y 25

sin 38° T sin 112°

25 sin 38 °
> Y= gni12c & 16.6 (3 s.f)

(©)

x=180- (60+35) =85
. b a
USIngsinB

= sin A

y 8

sin 85° ~ sin 35°

8 sin 85°
= Y= oname = 13.9 (3 s.f)
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(d)

x=180- (50 +50) =80
. a c
lJsmgsinA =

sin C

y 8

sin 50° ~ sin 80°

8 sin 50 °
=> Y= nsoc - 6.22 (3 s.f.)

4
(Note: You could use the line of symmetry to split the triangle into two right-angled triangles and use cos ')50 ° =

()
xem

5.9¢cm
yem

2,C=180° - (56.4+72) ° =516°

. a C
Using sin A

= sin C
X 5.9
sin 56.4° ~ sin 51.6°

5.9 sin 56.4 °
= X= "o o16e —6.27(3sf)
. b c
Using sinB ~ sinC
y 5.9

sin 72° T sin 516°

5.9 sin 72°
= YT sinsi6° 7.16 (3s.f)
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a C

Usmg sin A = sin C

X 6

sin 36.8° ~ sin 53.2°

6 sin 36.8 °

= XZ §ins32°

=4.49 (3s.f)

,B=180° - (36.8+53.2) ° =90°

. b c
Using sinB " sinC
6 y
sin 53.2° ~ sin 90°
6 sin 90 °
=> Y= ns3ze = 7-49(@3s.t)

(Note: The third angle is 90° so you could solve the problem using sine and cosine; the sine rule is not r
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise A, Question 3

Question:
In APQR, QR = ¥ 3cm, « PQR =45 ° and~ QPR = 60 ° . Find (aPRand (b)PQ.

Solution:

_ p
“ sinP

. q
(a) Usmgm

PR \3

= sin 45° = sin 60 °
\ 3 sin 45
= PR="_"c- =141cm@3sf)

(The exact answer is/ 2 cm.)

. r p
(b) Usmg sin R = sin P
PQ V3
sn 75° = sineo- IANgIER=180° - (60+45) ° =75° ]
V3 sin 75°
= PQ="g - =193cm(3s.f)
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Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise A, Question 4

Question:

TownB is 6 km, on a bearing of 020°, from tovnTownC is located on a bearing of 055° from tomand on a
bearing of 120° from towB. Work out the distance of tovC from (a) towrA and (b) towrB.

Solution:

A

4BAC=55° -20° =35°
2« ABC=20° ('Z angles) + 60° (angles on a straight line) =80 °
<ACB=180° - (80+35) ° =65°

[

. b
(a) Usmg sin B = sin C

AC 6

sin 80° ~ sin 65°

6 sin 80 °
= AC= ~ 5. =652km(3sf)
. a c
(b) Usmg sin A = sin C
BC 6 6 sin 35

=3.80 km (3 s.f)

sin 35° = sin 65 ° = BC = sin 65 °
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise A, Question 5

Question:
In the diagram AD =DB =5cmz ABC =43°

and « ACB=72°.
Calculate (apB and (b)CD.

A

Solution:

D Scm

(d) InAABD, « DAB =43 ° (isosceleg\).
So - ADB=180° - (2x43°) =94°

a

d
As triangle is isosceles you could work with right-angled triangle, but using sing e

sin A:
AB 5
= sin 94° T sin 43°
5 sin 94°
= AB= oo =73lcm@3s.f)

(b) INnAADC, ~ ADC =180° -94° =86"° (angles on a straight line).
So ~CAD=180° - (72+86) ° =22°

. a c
Using snA

sin C

CD 5
sin 22° ~ sin72°
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5 sin 22°

= CD= 75, 7,- =197cm@3s.f)
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Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise B, Question 1

Question:
(Note: Give answers to 3 significant figures, unless they are exact.)

In each of the following sets of data for a triangRC, find the value ok:
(@ AB=6cm,BC=9cm,2« BAC=117°, - ACB=x".

(b)) AC=11cm,BC=10cmz ABC=40°, 2 CAB=x".
(c)AB=6cm,BC=8cm,«BAC=60°, ~ ACB=x"°.

(d) AB=8.7cm, AC =10.8cmxz ABC=28°, « BAC=x".

B

A

Solution:

Using=—— =7,
sin x ° sin 117 °
= 6 — 9
. 6 sin 117 °
= sinx°® = 7 g (=0.5940..)

( 6 sin 117 ° \

> x° =sin"1 k 5 ] =36.4° (3s.f)

= x=36.4
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(b) [ B
4()°
10cm
A C
Ilecm
. sinA sin B
Using— — =7,
sin x ° sin 40 °
= 0 - 1
. 10 sin 40 °
= sinx® = 7 7 (=0.5843.)

( 10 sin 40 ° \

> x° =sin~1! =35.8° (3s.f.
U (3s.f)

= x=35.8

()

. sin C sin A
Using™ - =7,
sin x ° sin 60 °
= 6 ~ 8
. 6 sin 60 °
= sinx°® = 7 g (=0.6495..)

1 ( Gsin60°\

= X° =sin” e =40.5° (3s.f)
N

= x=40.5

@ B

A 10.8cm C

PhysicsAndMathsTutor.com

Page2 of 3



Heinemann Solutionbank: Core Maths 2

. sinC sin B
Using=— =7
sin C° sin 28 °
= 87 ~ 108
. R 8.7 sin 28 °
= sinC°® = =7 ;5 (=0.3781..)

( 8.7 sin 28 ° \\

= C° =sin! K 108 )

> C=222° (3s.f)

> x° =180° - (28+222) ° =129.8° =130° (3s)

= x=130
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise B, Question 2

Question:
(Note: Give answers to 3 significant figures, unless they are exact.)

In each of the diagrams shown below, work out the value of

(a) B
5.8cm
7.2cm
c
A
(b) B
4.5¢m
6.2cm
c
A
(c) B
V2em
3V2em
c
A

(d)
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(e) B

7.9¢m
C

4 10.4¢cm

() B

12.4cm

A
9.7cm C
Solution:
(a) B
5.8¢cm
7.2¢cm
C
A
. sinA sin C
Using— — ="
sin x ° _ sin 67.5°
= 58 — 72
] 5.8 sin 67.5°
= sinx° = T(= 0.7442...)

1 ( 5.8 sin 67.5° \

= X° =sin~ k 72 ) =48.09 °

= x=48.1(3s.f)

(b) B

4.5¢m
6.2¢cm
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. sinA sin C
Using— — ="
sin x ° sin 80 °
= 45 T 62
. R 4.5 sin 80 °
= sinx°® = T o (=0.7147..)

( 4.5 sin 80 ° \

> x° =sin71 k o2 ] =4563°
= Xx=45.6(3s.f)
(©) B
V2 em
3vV2cem
C
A
. sin A sin C
Using™ — ="
sin x ° _ sin 50 °
= N2 T 342
) V2 sin 50°
= sinx® =" 2, (=0.2553

1 ( sin 50 ° \

= X° =sin k 3 ) =14.79°
= x=14.8(3s.f.)

(d)

Angle ACB=180° -70° =110°

. sinA sin C
Using™ — ="
sin x ° sin 110 °
= 8 — 10
. o 8 sin 110 °
= sinx°® = 7 o= (=0.7517..)

1 ( 8 sin 110 ° \

= X° =sin” k 10 / =48.74 °

> x=487(3sf)
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(e) B
7.9¢cm
(o
4 10.4em
. sin C sin B
Using=— =7,
sin C sin 55 °
= 79 104
. 7.9 sin 55°
= sinC= ~ 104 (=0.6222..)
N (7.95in55°\\ o
= C=sin k 104 ) = 38.48

x° =180° - (55+C) °
> x=86.52=86.5(3s.f)

(f) B

12.4cm

A
9.7¢m C
. sinB sin C
Using™ — ="

sin B _ sin 60 °
= 97 T 124

. 9.7 sin 60 °
= sinB= T (=0.6774..)
=> B=4265°

x° =180° — (60+B) ° =77.35°
> x=77.4(3st)
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Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise B, Question 3

Question:
(Note: Give answers to 3 significant figures, unless they are exact.)
In APQR, PQ =15 cm, QR =12 cm and PRQ = 75 ° . Find the two remaining angles.

Solution:

Y

P R

. sin P sin R
Using b =
sin P sin 75 °
= 12 - 15
. 12 sin 75°
= sinP= " (=0.7727..)

( 12 sin 75 ° \

= P=sin~? =50.60 °
N

Angle QPR =50.6 ° (3 s.f.)
AnglePQR=18C° - (75+50.€) ° =54.£°(3s.f

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise B, Question 4

Question:
(Note: Give answers to 3 significant figures, unless they are exact.)

In each of the following diagrams work out the valuex ahdy:

(b) B
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Solution:

@

.
1 yom ¢
. sinA sin C
Using™ — ="
sin x ° sin 75°
= 39 ~ 55
. R 3.9 sin 75°
= SInX" = 55

1 ( 3.9 sin 75° \

= X° =sin~ k 55 / =43.23°
= x=43.2(3s.f)

So L ABC=180° - (75+43.2) ° =618°

. b c
Using sinB ~ sinC
y 55
sin 61.8° ~ sin 75°
5.5 sin 61.8°
> y= sin 75 ° =5.018

> y=502@3s.f)
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(b) B

10.8 cm

yem

A
. sinA sin C
Using™ — ="
sin A sin 45°
= 85 — 108
. 8.5 sin 45°
=> sinA= T 5
( 8.5 sin 45° \

x° =180° — (45+A) ° =101.2°
> x=101(3sf)

. b c
Using sinB ~ sinC
y 10.8
sinx° ~ sin 45°
10.8 sinx°
> Y= T e =14.98

= y=15.0(3s.f)

In AABC, 7 = cos 20° = x=7 cos 20° = 6.578 = 6.58 (3 5.1

sin D sin A

In AADC, using—— =

a

siny®° sin 100 °
= x - 122

. X sin 100 °
= siny°® = T oo

1 ( x sin 100 ° \

>y ° =sin k 122 ) =32.07°
- y=321(3st)
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(d) B

ycm

787

A D Scem C

In ABDC, «C=180° -78° =102°

. sinB sin C
Using= — ="
sin x ° sin 102 °
= 5 ~ 6
. 5 sin 102 °
= sinx° =" o

6

( 5 sin 102 ° \

> x° =sin~1! k 5 ] =54.599 °
= Xx=54.6(3s.f)

In AABC, « BAC=180° -102° - (10+4#) ° =134°
So ~ ADB=180° -10° -13.4° =156.6°

d a
Using 5.5 = sna INAABD
y _ 6
= sin 156.6° ~ sin 13.4°
6 sin 156.6 °
= VY= Tgnsa- - 1028=103(3sf)
(e) B

C
D
. sin C sin A
In AABC, using=™— =",
sin x ° _ sin 24 °
= 6.4 7
] 6.4 sin 24 °
= sinx° = 7
6.4 sin 24°
> x° =sin"? ( I } =2183”
. a d
In AABD, using sinA — sinD
y 6.4

sin 24° T sin 120°
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6.4 sin 24 °

sin 120° - 3-0058

= y=

= y=3.01(3s.f)
(The above approach finds the two values independently. You coulgfiistl and then use it to find but then ify is
wrong then so wilk be.)

®
A
D 8.5¢cm
. sin D sinB |
Using—,— = —, InABDC
sin x ° _ sin 80 °
= 62 — 85
6.2 sin 80 °
= x° = 85

1 ( 6.2 sin 80"\

= X° =sin~ k 85 } =4592°
= x=45.9(3s.f.)

In AABC, ~ ACB=180° — (80+x) ° =54.08 °

. sinA sin C
Using= — ="
sin A sin 54.08 °
= 62 75
. 6.2 sin 54.08 °
=> sinA= T o

= A=sin! (%) =42.03°

Soy° =18C° - (42.0:+134.1) ° =3.87(3s.f.

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise B, Question 5

Question:

In AABC, AB=xcm,BC= (4-x) cm, « BAC=y° and « BCA=30"°.

1
Given that siny ° = —,, showthak=4( V2-1) .

Solution:

. a c
Using sinA ~ sinC

A-x X

= siny® ~ sin30°

= (4-x) sin30° =xsiny°

1 1
> (4-x x 5 =XX TS

Multiply throughout by 2:

4-x=xV2
X+ \V2x=4
x(1++V2) =4
4
X= 1442
Multiply ‘top and bottom’ by v 2 - 1:
4(N2-1) 4(N2-1)
X= (N2-1) (N2+1) — ;1 =4(2-1)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise C, Question 1

Question:

(Give answers to 3 significant figures.)
In AABC, BC =6 cm, AC=45cmandz ABC =45 °:

(a) Calculate the two possible values afBAC.

(b) Draw a diagram to illustrate your answ

Solution:

(@) A

B 6cm C

x>45°
So there are two possible results.

. sin A sin B
Using— — =7,

sin x ° sin 45 °

6 4.5

6 sin 45°
4.5

x° =sin~1 (%)

x° =705° (3s.f)or109.5°

sin x° =

(Gsin45°\\
N

or180° -sin™1

(b)

DrawBC =6 cm
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Measure angle of 45° 8t(BX).
Put compass point C and open out to 4.5 cm. Where arc mBX are the two possible positionsA.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise C, Question 2

Question:
(Give answers to 3 significant figures.)
In each of the diagrams shown below, calculate the possible valkesdthe corresponding valuesyof

A
Sem
12 em
B
C

(@)

yem C
(c) 15
4 cm Scm
A
}_:l cm (
Solution:

(@)

Scm

12em

™
| |
e
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. sinB sin C
Using= — ="

sin x ° sin 40 °

12 8

. R 12 sin 40 °
Sin X~ = 8

[123in40°\\ (123in40°\

x° =sin~1 or180° -sin !
. ) L\ )

X° =74.6° orl1l05.4°
X =74.6 or 105 (3 s.f)

Whenx = 74.6,y = 180 — (74.6 + 40) =180 - 114.6 = 65.4 (3 s.f.)
Whenx = 105.4y = 180 — ( 105.4 + 40) =180 - 145.4 = 34.6 (3 s.f.)

(b) B

yem C
. sinC sin A
Using=™— =,
sin x ° sin 25.6 °
42 = 21
. o 42 sin 25.6 °
Sin X~ = 21

x° =sin~1(2 sin 25.6°)or180° - sinl (2 sin 25.6 °)
x° =59.79° or120.2°
x =59.8 or 120 (3 s.f)

Whenx = 59.8,
angleB=180° - (59.8° +25.6° ) =94.6°

. b __a
Using sinB ~ sinA

y 21 21 sin 94.6°
sin946° ~ sin256° — YT sin2s6° 48.4 (3s.t)
Whenx = 120.2,
angleB=180° - (120.2° +25.6° ) =34.2°

. b a
Usmg sinB ~ sinA

y _ 21 _ 2 sin3z342°
sin342° = sin256° - YT sin2s6° 273 (3s.t)
© B

4cm Scm
A
yem (
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. sinA sin C
Using— — ="
sin A sin 50 °

5 4

5 sin 50 °
4

(53in50°\ (Ssin50°\\

A=sin"1 or180° -sin !
v ) R,

sin A=

A =73.250r106.75

WhenA = 73.247,

x=180 - (50 +73.247) =56.753 .. =56.8(3s.f)
. b c

Usmg snB — sinC
y _ 4 _ 4sinx°

sinx° = sin50° = y =~ sinso° — 437 (3 Sf)

WhenA = 106.75,
x=180 - (50 + 106.75) =23.247 =23.2 (3 s.f)
=2.06 (3 s.f.)

4 sin x
sin 50 °

As abovey =

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise C, Question 3

Question:

(Give answers to 3 significant figures.)

In each of the following casesABC has « ABC =30 ° and AB = 10 cm:
(a) Calculate the least possible length th@tcould be.

(b) Given that AC = 12 cm, calculate ACB.

(c) Given instead that AC = 7 cm, calculate the two possible values ACB.
Solution:

(@)

AC is least when it is at right anglesBG.
AC

UsingsinB= o

AC
. . _ AC
sin 30 ° = 10

AC =10 sin 30° =5
AC =5cm

(b) A

10 sin 30°

sin C= 12

PhysicsAndMathsTutor.com

Pagel of 2



Heinemann Solutionbank: Core Maths 2

( 10 sin 30 ° \

C=sin"1 k ” / =24.62°
2 ACB =246° (3sf)

() A

B C; ¢

As7cm < 10 cm,z ACB > 30 ° and there are two possible results.

Using 7 cm instead of 12 cm in (b):
10 sin 30 °
7

(103in30°\ (103in30°\

C=sin"1! orl180° -sin1
L\ .7 )

sin C =

C=4558° or134.4°
ZACB=456° (3s.f)or134° (3sf)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise C, Question 4

Question:
(Give answers to 3 significant figures.)

Triangle ABC is such that AB = 4 cm, BC = 6 cm and ACB = 36 ° . Show that one of the possible values.0ABC
is25.¢° (to 3 s.f.). Using this value, calculate the lengtAC.

Solution:
dcm
36°
B 6ecm C
As4<6,36° <« BAC, so there are two possible values for arfgle
. sin A sin C
Using™ — ="
sin A _ sin 36 °
6 4
. 6 sin 36 °
sinA= — ,

4

l(ﬁsin36°\ (65in36°\

A=sin" or180° -sin"1
Y v o)

A=61845 .. ° orl18.154 .. °
WhenA = 118.154 ... °
/ABC=180° - (36° +118.154 .. ° ) =25846 .. ° =258° (3sf)

C

b
Using this value for« ABC and 5 = Gn ¢

AC 4
sin 25.8° ~ sin 36°

4 sin 25.8°

= AC= —_ - =296cm(3s.tf)

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise C, Question 5

Question:
(Give answers to 3 significant figures.)

Two trianglesABC are such that AB = 4.5 cm, BC = 6.8 cm andACB = 30 ° . Work out the value of the largest
angle in each of the triang|

Solution:
4.5cm 6.8cm
30°
A (.-"
As 6.8 > 4.5, angld > 30 ° and so there are two possible value\for
. sinA sin C
Using ™~ =7

sin A sin 30 °

6.8 4.5

A=sin"1 (% ) or 180 ° - sin~ 1 ( 6.8 T:OO )

A=49.07 .. °or130926 .. °
WhenA =49.07 ... °,angl8is the largest angle

«4ABC=180° - (30° +49.07 .. °) =1009 .. ° =101° (3s.f)
WhenA = 130.926 ... °, this will be the largest angle

ZBAC =131° (3s.f)
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Edexcel Modular Mathematics for AS and A-Level

Thesineand cosinerule
Exercise D, Question 1

Question:
(Note: Give answers to 3 significant figures, where appropriate.)

In each of the following triangles calculate the length of the third side:

(@) B

(C) .r"]

4.5¢cm

(d) B
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B

(e)
10 cm 10em
A
C

(f) B
6.5¢cm
A = C
3.6cm
Solution:
(@) B

8.4cem

A

Usingc? = a2 + b2 - 2ab cosC
AB?=6.%+8.4-2x6.5x8.4xcos 20°

ABZ=10.1955 ...
AB =\[10.1955 ... =3.19cm (3s.f)
(b) B
2em
A

1cm

Usinga? = b? + ¢2 — 2bc cosA
BC2=12+22-2x1x%x2 xcos 60 °
BC?=3

BC= V¥3=1.7:cm (3s.f.
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(©) A

4.5cm

B &l
5.5¢m C

Usingb? = a2 + ¢2 — 2ac cosB
AC2=5R+4%-2x55x 4.5 x cos 160 °
AC2=97.014

AC =\97.014 ... =9.85cm (3s.f)
(d) B

bcm

Usinga? = b? + ¢2 — 2bc cosA
BC?=62+52-2x6x5xcos 45° =18.573
BC=\18573 .. =4.31cm(3sf)

(e) B

10 cm 10em

C

(This is an isosceles triangle and so you could use right-angled triangle work.)

Usingb? = a2 + ¢2 - 2ac cosB

AC2=10P+ 107 -2 x 10 x 10 x cos 40 ° = 46.791

AC = \|46.791 ... =6.84cm(3s.f)
() B

6.5cm

108°
5.6cm
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Usingc? = a2 + b? — 2ab cosC
ABZ2=6.7+5.66—-2x65x56xcos 108° =96.106

AB = \| 96.10¢ ... =9.8Ccm (3s.f.
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Thesineand cosinerule
Exercise D, Question 2

Question:
(Note: Give answers to 3 significant figures, where appropriate.)

From a pointA a boat sails due north for 7 kmBoThe boat leaveB and moves on a bearing of 100° for 10 km until it
reache:C. Calculate the distance C from A.

Solution:

7km e

Al-

Using the cosine rulds® = a2 + ¢2 — 2ac cosB
AC?2=107+72-2x10x 7 x cos 80 ° = 124.689

AC = \| 124.68¢ ... =11.zkm (3 s.f.
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Thesineand cosinerule
Exercise D, Question 3

Question:
(Note: Give answers to 3 significant figures, where appropriate.)

The distance from the teg, to the flagF, on a particular hole on a golf course is 494 yards. A golfer's tee shot travels
220 yards and lands at the pdgwhere « STF = 22 ° . Calculate how far the ball is from the flag.

Solution:

Using the cosine rule:
t2=f2+ s - 2fs cosT
SF2 = 2207 + 494 — 2 x 220 x 494 cos 22 ° =90903.317

SF=\9090331 ... =30Lf .. vards=230Zyards (3sf
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Thesineand cosinerule
Exercise D, Question 4

Question:
(Note: Give answers to 3 significant figures, where appropriate.)

In AABC,AB= (x-3) cm,BC= (x+3) cm, AC =8 cm andz BAC =60 ° . Use the cosine rule to find the
value ofx.

Solution:

A 12.7cm C

Usinga? = b? + ¢2 — 2bc cosA

(x+3)2= (x-3)2+8-2%x8x Kk-3)cos 60°
X+6x+9=x2-6x+9+64-8k-23)

X2+ 6Xx+9=x2-6x+9+64-8&+24

6X +6Xx+ 8x=64 + 24
20x = 88

88

X= % =44
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Thesineand cosinerule
Exercise D, Question 5

Question:
(Note: Give answers to 3 significant figures, where appropriate.)
In AABC, AB=xcm,BC = (x-4) cm, AC =10 cm andz BAC = 60 ° . Calculate the value gf

Solution:

B

(x—4)cm

A 10cm C

Usinga? = b? + ¢2 — 2bc cosA
(x-4)2=10F+x2-2x 10 xx cos 60 °
X2 — 8x + 16 = 100 +x% - 10x

10x — 8x =100 - 16

2x = 84

X =42
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Thesineand cosinerule
Exercise D, Question 6

Question:

(Note: Give answers to 3 significant figures, where appropriate.)

In AABC,AB= (5-x) cm,BC= (4 +x) cm, z ABC=120° and AC =y cm.
(a) Show thay? = x2 - x + 61.

(b) Use the method of completing the square to find the minimum vajfearid give the value offor which this
occurs

Solution:

B (4+x)em ¢

Usingb? = a2 + ¢2 — 2ac cosB

2= (4+x) 2+ (5-x)2-2(@4+x) (5-x)cos 120 °

V=16 +&+x2+25 - 1k+x2+ (4+X) (5-x) (Note:2 cos 120° = - 1)
V=16+&+x2+25-10k+x2+20 +x - x2=x2 - x + 61

(

1 1
(b) Completing the squarg? = L X- 5 ) 2+61- 7

(1)

> Y= Kx— 2]2+60%

. ) 1 \\ ) _ 1
Minimum value ofy< occurs WhenK X= 3 ) =0, i.e. wherx= 75
So minimum value cy? = 60.7°%.
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Thesineand cosinerule
Exercise E, Question 1

Question:
(Give answers to 3 significant figures.)

In the following triangles calculate the size of the angle marked *:

(@) B

(b) B

(c) B
2.5¢cm

3.5em

4em

(d)
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€ A4
6 cm 14 cm
¢ 9¢em B
() Y 3.8¢cm s
6.2cm 6.2 em
C
Solution:
(@)

10cm
a2+ 2 - p2
Using cosB = ac
82+ 42 - 1% 20 5

COSB= ", g4 = " @~ " 16

5
B=cos 1! ( - E) =108.2 .. ° =108° (3s.f)
(b)

2412

Using cosC = 2ab
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72+ 282 - 252
f— —_— - — o
cosC= 5,754 =0 = C=90

(©) B
3.5¢cm
A
d4em
C
B2+ 2 — a2
Using cosA= = o

cos A= 2x4x25 T 2

(1) _

A=cos 1 K 2) =60°

42428 -38 1

(d)

10¢cm

_ a2+ p? - ¢
Using cosC = 2ab

72+ 10° - &
cosC= 710 =0.6071

C=cos 1(0.6071..) =52.6° (3s.f.)

© 4

14 cm

6 cm
C
9cm B
a?+b?-c2
UsingcosC= = =
9+ 6% - 142

cosC= ", 9xg = —07314 .. = C=137° (3s.f)
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(f) 3.8cm
A B
6.2¢cm 6.2 cm
C
a2+ 2 - p2
UsingcosB= = o

6.2+3.8-62 3.8
COSB= "5 62x38 = 2x62

=0.3064

(This is an isosceles triangle so you could use-angled triangle trigonometn
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Thesineand cosinerule
Exercise E, Question 2

Question:
(Give answers to 3 significant figures.)

A helicopter flies on a bearing of 080 ° frakto B, where AB = 50 km.
It then flies for 60 km to a poir@.
Given thalC is 80 km frorrA, calculate the bearing C from A.

Solution:
C,
Ny 60km
1
| 80km TN
1
1

Hlkm

.

The bearing o€ from B is not given so there are two possibilities@using the data.
The angleA will be the same in each ABC.

_ b2+ 2 - a2
Using cosA = obe
802 + 502 - 607

COSA= ", aoxs50 = 0.6625

A=485"°
Bearing ofC fromAis80° +£48.£° =128.t° or31.t°
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Thesineand cosinerule
Exercise E, Question 3

Question:
(Give answers to 3 significant figures.)

In AABC, AB=5cm, BC =6 cmand AC =10 cm.
Calculate the value of the smallest ar

Solution:
B
Scm 6cm
s
A 10cm C
The smallest angle S as this is oppositaB.
a+p?-c?
Using cosC = ab
6%+ 107 - 52

cosC= ", 6x10 =0.925
C=22:° (3sf.
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Thesineand cosinerule
Exercise E, Question 4

Question:
(Give answers to 3 significant figures.)

In AABC, AB =9.3cm, BC =6.2cmand AC = 12.7 cm.
Calculate the value of the largest an

Solution:

A 12.7¢m C

The largest angle B as it is opposit&C.
a2+ 2 - p2
Using cosB = oac

6.22+9.2-12.7
CoOsB= ", gox93 = —0.3152

B=108.37 .. =10¢° (3sf.
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Thesineand cosinerule
Exercise E, Question 5

Question:
(Give answers to 3 significant figures.)

The lengths of the sides of a triangle are in the ratio 2:3:4.
Calculate the value of the largest an

Solution:

B

2kem 3kcm

A 4kcm C

The largest angle will be opposite the sittecrh.
2+ 2 - b2

Using cosB = oac

9 + 4@ - 16K
cosB= T, gxk = — 025

B=104.47 .. ° =104° (3sf.
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Thesineand cosinerule
Exercise E, Question 6

Question:
(Give answers to 3 significant figures.)
In AABC, AB=xcm,BC=5cmand AC= (10x) cm:

_ 4x-15
(@) Show that cos« ABC = ~—

(b) Given that cos « ABC = - % work out the value of. x
Solution:
(@) B
xem < Scm
C
4 (10-x)cm

52+x2- (10-x) ?
cosB= T L 5xx

25 +x2 - (100 - 20x+ x2)
10x

25 +x2 - 100 + 20x- X2
- 10x

20x- 75
10x

5(4x-15)
10x
4x- 15
2x

1
(b)AscosB= - 7

4x- 15 1
x -7
7(4x-15) = - 2x
28x—-105= - 2x
30x= 105
105

1
X= T3 =33
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Thesineand cosinerule
Exercise F, Question 1

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

In each triangle below find the valuesxpf andz

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 2

O
Jcm

tbem

Scm

(@)

(h B
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20.4¢em

Solution:

(@)

Icm

sin C sin A

Using=™ =

a

sin x ° sin 56 °

4.2 5.7

4.2 sin 56 °
57

( 4.2 sin 56 ° \

x° =sin~1 =3765 .. °
()

sin x° =

x=37.7(3s.f)
Soy° =180° - (56° +37.7° ) =86.3°
y =86.3 (3s.f)

. b a
Using sinB

sin A

z 5.7 5.7 siny°

siny®° = sins6° = Z= sin 56 °

(b)x° =180° - (48° +84° ) =48° =

PhysicsAndMathsTutor.com
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I14.6cm

As «B= «c, z=146
Using the line of symmetry through
y

2
0 _ —
cos 48° =456

= y=29.2 cos 48° =19.5(3s.f)

(c) B

300 1209
yem

x° =180° - (120° +30°) =30°
Using the line of symmetry through

10
=11.5(3s.f)

y

cos 30° = > y=

cos 30 °

As AABC is isosceles with AC = CB,= 11.5 (3 s.f)

@ p

. sin A sin B
Using— — =7,
sin 130 ° sin x ° . R 6 sin 130 °
28 - & = sinx°® = 7 o =0.35908

> x=21.0(3sf)

PhysicsAndMathsTutor.com

Paged of 8



Heinemann Solutionbank: Core Maths 2

Soy° =180° - (130° +x° ) =28.956

. c a
Using Snc =

sin A
z 12.8
siny® ~ sin 130°

12.8 siny

= Z= " 1s0- -8.09(s.f)

© B

jcm

6em Scm

A

_ 2+b?-c2
Using cosC = 2ab

32+52—62
COSX® = ", ,3x5 = —0.06

x =93.8 (3s.f)
. sin B sin C
Using— — ="

C

siny®° sin x °

5 6
. R 5 sin x°
siny"~ = 6

(5sinx° \\ o

° =sin~1 =56.25
) L)

y=56.3 (3s.f.)
Using angle sum for a triangle
z° =180° - (x+y) °~=29926 .. °
2=29.9(3s.f)
(f) C
8 cm

12¢m
8cm

A

PhysicsAndMathsTutor.com
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Using the line of symmetry throudh
6

8

(3

y° =cos! L) = 41.40

cosy”’ =

y=41.4 (3 s.f)

As triangle is isosceles
2=y=41.4(3s.f)

Sox°® =180° - (y+z) "~ =97.2°
x=97.2 (3s.f)

(9) R

sin A sin C

Using™, — = ",

sin x° sin 40 °

105 9.5

10.5 sin 40 °
9.5

(105 sin 40° )

x° =sin~1 or180° -sin 1
\ 95 )

sin x° =

x° =4527° or134.728 ... °
x=45.3 (3 s.f.)or 135 (3 s.f)

[

. ) b
Using sinerule_—— =

(105 sin40° )

\

9.5

sinB " sinC
z 9.5
siny® ~ sin40°
_ 9.5 siny°
2= §in40°
Whenx = 45.3
y° =180° — (40+45.3) ° =94.7° sp=94.7 (3s.f)
9.5 siny°
2= oo a0- =14.7(3sf)
Whenx =134.72 ... °
y° =180° - (40+134.72
9.5 siny°
2= oo a0 =1.36(3sf)

Sox=453y=94.7,z=14.7
orx=13ty=5.272=1.3¢

PhysicsAndMathsTutor.com
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(h) B

Xem

4.8cem (?

Usinga? = b? + ¢2 - 2bc cosA
X2=4.8+9.6-2x48x9.6xcos 45° =50.03
x=7.07 3sf)

sin C sin A

Using=™ = 7, (As 9.6 X%,y > 45 and there are two possible valuesyfpr

siny® sin 45 °
96 X
9.6 sin 45°
X

( 9.6 sin 45° \ ( 9.6 sin 45° \

y° =sin~1 or180° -sinnl | ————
L\ ) v )

siny° =

y° =7367 .. °o0rl0632 .. °

y=73.7 (3 s.f.) or 106 (3 s.f.)

Wheny = 73.67 ...

z° =180° - (45+7367 .. )°=6132 .. °
2=61.3(3s.f.)

Wheny = 106.32 ...

z° =180° - (45+106.32 ... ) ° =2867 .. °
2=28.7 (3s.f)

Sox=7.07y=73.7,z=61.3
orx=7.07,y =106,z= 28.7

(i)

A
D
20.4ecm
vy
2+ 2 - b2
Using cosB = 2ac
208 +12.%-15.¢

Cos X° = ox204ax123 = 0.6458

x° =49.77 ... °

x=49.8 (3s.f)

In the righ-angledAABD

PhysicsAndMathsTutor.com
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sin x° = %3 = y=123 sinx°® =9.39 (3s.f)

In right-angled\ ACD
sin z° = T = 0.60199

15.6
z° =37.01 .. °
2=37.0(3s.f)

Sox=49.§,y=9.3C2z2=37.C

© Pearson Education Ltd 2C
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Thesineand cosinerule
Exercise F, Question 2

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

Calculate the size of the remaining angles and the length of the third side in the following triangles:

(@) B

6.8cm

Solution:

(@)

sin C sin A

Using=™ =7,

sin C sin 40 °

85 10.2

8.5 sin 40 °
10.2

( 8.5 sin 40 ° \\ R

C=sin"1 — =32.388

sin C=

C=324° (3sf)
AngleB=18(° - (40+C) ° =107.6 .. °
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B=108° (3s.f)

. b __a
Using sinB T sinA
10.2 sinB
b= "G, 0. =151cm(3sf)

6.8cm

Usingc? = a2 + b? — 2ab cosC
ABZ=6.8+4.%-2x68x49xcos 110° =93.04

AB=96458 .. =9.65cm (3s.f)
. sinA sin C
Using= — ="
. 6.8 sin 110 °
sin A= — o =0.66245

A=4149° =415° (3sf)
SoB=18C° - (11C+A) ° =28.E° (3sf.

© Pearson Education Ltd 2C
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Thesineand cosinerule
Exercise F, Question 3

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

A hiker walks due north fromA and after 8 km reach& She then walks a further 8 km on a bearing of 12@. \Work
out (a) the distance froA to C and (b) the bearing («C from A.

Solution:

() £z ABC=180° -120° =60°
As « A= « C, all angles are 60°; it is an equilateral triangle.
So AC =8 km.

(b) As « BAC =60 °,
the bearing oC from A is 060°

© Pearson Education Ltd 2C
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Thesineand cosinerule
Exercise F, Question 4

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

A helicopter flies on a bearing of 200° frokto B, where AB = 70 km. It then flies on a bearing of 150° fidto C,
whereC is due south cA. Work out the distance (C from A.

Solution:

N#*
I

From the diagramz ABC=180° - (20+30) ° =130°

. b c
Using sn B

= sin C
AC 70

sin 130° ~ sin 30°

70 sin 130 °
sin 30°

AC = 107km (3 s.f.

AC = =107.246

© Pearson Education Ltd 2C
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Exercise F, Question 5

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

Two radar station andB are 16 km apart andlis due north oB. A ship is known to be on a bearing of 150° frAm
and 10 km fronB. Show that this information gives two positions for the ship, and calculate the distance between these
two positions

Solution:

Na
|

A

16km

B

sin C sin A

Using the sine ruleT— =

sin C sin 30 °

16 10
. 16 sin 30 °
sinC= ——, =08

C=sin"1(0.8) or 180 ° -sin1(0.8)

C=53.1° or126.9°

ZACB=531°, ACB=127"° (3s.f)

(Store the correct values; these are not required answers.)

TriangleBC,C, is isosceles, sG,C, can be found using this triangle, without findidG, andAC,,.

Use the line of symmetry throudh

1

5 GG

cos £CCB= "y

= C,C,=20 cos « C,C,B=20 cos £« AC,B=20 cos 53.1°
=> C,C,=12km

© Pearson Education Ltd 2C
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Thesineand cosinerule
Exercise F, Question 6

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

Findx in each of the following diagrams:

(@)

(b) B

10em

Solution:
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C

xem D S5cm

In the isoscelee\BDC: ~ BDC=180° - ( 50 + 50 ) ° =80°
So ~ BDA=180° -80° =100°

. . . sin A sin D
Using the sine rule idMABD: — — =
sin A sin 100 °
= 5 = 8
. 5 sin 100 °
= sSinA= — o

8

( 5 sin 100 ° \

SoA=sin"1 = 37.9886
L\

Angle ABD=180° - (100+A) ° =42.01 .. °
. b d

Usmg sin B = sin D
X 8

sinB ~ sin 100

_ 8 sin B _
X= sin 100 ° - 5436
x=5.44 (3 s.f)
(b) B
xXam
E D
6cm
e
r'y
A C
10cm
2+ d2-a?
In AADC, using CoOsA= — 4
62 + 102 - 72
cosA= . sx10 =-0.725
SoA=4353 ... °
a b
Using the sine rule id\ ABC: nA = SnB

X 10
So =

sin A sin 60 °
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10 sin A
sin 60 °

> X= =7.95(3s.f)

()

38cm C

In AABC,c=11cmb=3.8cm, 2 ACB=130"°

. sin B sin C
Using— — ="

3.8 sin 130°

sin B = — 55 =0.2646
B=15.345 ... °
So0A=180° - (130+B) ° =34.654 ... °
In AADC,c=24cmd=3.8cmA=34654 ... °

Using the cosine rule? = ¢2 + d? — 2cd cosA
SoDC2=2.42+ 3.8 -2 x 2.4 x 3.8 x cosA = 5.1959
= DC=2279 .. cm.

. . sin C sin A
Using the sine ruleT— =

a

2.4 sin A

sin x° = bc = 0.59869

x =36.€ (3s.f.
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Thesineand cosinerule
Exercise F, Question 7

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

In AABC, shown below, AB =4 cm,BC =X+ 2) cmand AC =7 cm.

(a) Explain how you know that 1 x< 9.

(b) Work out the value of for the cases when
(i) « ABC=60° and
(i) « ABC =45 ° , giving your answers to 3 significant figures.

Solution:

(a) As AB + BC > AC
4+ (x+2) >7
> X+2>3

> x>1

As AB + AC > BC
4+7>x+2

> 9>x
So1<x<9

(b) Usingb? = a2 + ¢2 - 2ac cos B
()7%2= (x+2)2+42-2x (x+2) x4x cos 60°
49=x2+4x+4+16-4 (x+2)
49=x2+4x+4+16 - & -8
Sox? =37

= X=6.08(3s.f)
(i) 72= (x+2) 2+42-2x (x+2) x4 xcos 45°
48=x2+4x+4+ 16— (8 cos 45° ) x— 16 cos 45°

PhysicsAndMathsTutor.com
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Sox?+ (4-8cos 45° X— (29+16 cos 45° ) =0
orx2+4(1-+vV2)x- (29+8V2) =0

—bi\]b2—4ac

Use the quadratic equation formula oa with

-8 cos 45° =4(1-V2) = -1.6568 ...
(29+16 cos 45° ) = - (29+82) = -40.313
7.2% (3 s.f.) (The other value  is less thar — 2.)

X 0 oo
1o n
|AH
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Thesineand cosinerule
Exercise F, Question 8

Question:

(Note: Try to use the neatest method, and give answers to 3 significant figures.)

In the triangle shown below, cosx ABC = 3

Calculate the value of

(x+ 1)em

A .
2cm A

Solution:

(x+ 1)ecm

2cm

5
Usingb? = % + ¢? - 2ac cos B where cosB = 3

o | o

(x+1)2=62+22-2x6x2x
X2+ 2x+1=36+4-15
X2+ 2x-24=0

(x+6) (x-4) =0
Sox=4 (x> -1)
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Thesineand cosinerule
Exercise F, Question 9

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

In AABC, AB = V2 cm, BC =+ 3cm and ~ BAC = 60 ° . Show thatz ACB = 45 ° and findAC.

Solution:

. sinC sin A
Using=— =7,
) V2 sin 60 °
sinC= — 53— =0.7071
( \/Zsin60°\
C=sin"1 42 =45°
R
B=180° - (60+45) ° =75°
. b a
Usmg sinB ~ sinA
AC V3
sin 75° ~ sin 60°
V3 sin 75°
SOAC = " e0- =193cm(3s.f)
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Thesineand cosinerule
Exercise F, Question 10

Question:

(Note: Try to use the neatest method, and give answers to 3 significant figures.)
In AABC,AB= (2-x) cm,BC= (x+1) cmand« ABC =120 °:

(a) Show thaA\CZ = x2 — x + 7.

(b) Find the value cx for whichAC has a minimum valu

Solution:

A

(2—x)cm
120°

(x+1)em C

(a) Using the cosine rule? = a2 + ¢2 — 2ac cosB

AC%2= (x+1)2+ (2-x)2-2(x+1) (2-x) cos 120°
ACZ2= (X2+2x+1) + (4-&+x2) + (x+1) (2-Xx)
ACP=X2+2X+1+4 - K+ X2 - X2+ 2X—X+2
AC?=x2-x+7

(b) Using the method of completing the square:

(1)

X2-x+7= Kx— 2)2+7—%E Kx—%}2+6%
This is a minimum wher — % =0,i.ex=
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Thesineand cosinerule
Exercise F, Question 11

Question:

(Note: Try to use the neatest method, and give answers to 3 significant figures.)

\5
TriangleABC is such that BC = 5/ 2 cm, £ ABC = 30 ° and £ BAC = ¢, where sing = s - Work out the length

of AC, giving your answer in the foria \ b, wherea andb are integer:

Solution:

A

B — C
S5V2em
. b a
Usmg sin B = sin A
AC 5V2
sin 30 ° = sin 6 °
AC = 5v2 sin 30°
s
( s )
N2 si ° x
c= T [ sv2 ) [ gsinaoe | =ai10
\ )\ J
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Thesineand cosinerule
Exercise F, Question 12

Question:
(Note: Try to use the neatest method, and give answers to 3 significant figures.)

The perimeter ofAABC = 15 cm. Given that AB = 7 cm and BAC =60 °, find the length&C andBC.

Solution:

B

7cm

o0 C

A

Using the cosine rule? = b? + ¢2 - 2bc cosA
witha=xb= (8-x) ,c=7andA=60"°

X2= (8-x)2+72-2(8-x) x7x cos 60°
x2= 64— 16+ X2+ 49 - 7 (8 —x)

X2 =64 - 16+ X2 + 49 - 56 + &

> 9Xx=57
57 _ 19 1
> X= g =73 =63
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Thesineand cosinerule
Exercise G, Question 1

Question:
Calculate the area of the following triangles:

(@) B

(b) A

()

A

Solution:
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1
2

Area = 5 x7.8x86xsin 45° =23.71 .. =237 2@s.f)

(b) A

100°

2.5¢em

|~

Area =3 x25x35xsin 100° =4.308 .. =4.31%@Bsf)

2

(©) B

A C

1
Area =, x6.4x6.4xsin80° =2016 .. =20.2%@®@sf)
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Thesineand cosinerule
Exercise G, Question 2

Question:

Work out the possible values »fn the following triangles:

(b) C

Area=
12.4ecm?®

. 8.5¢cm
6.5¢cm

Solution:
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Using area =7 ac sim

1
400 = 7 x40 x 30 x sinx °

a0 2

H o —
Sosinx° = 600 = 3

x=41.8 (3 s.f.)or 138 (3 s.f)

(b) C

Area=
12.4ecm?®

. 8.5¢cm
6.5¢cm

1
Using area =7 bc siA

1 .
124=7 x85x6.5xsik°

Lo 224
Sosinx°® = 27625 = 0.04488

x =26.7(3 s.f.)or 153 (3 s.1

PhysicsAndMathsTutor.com
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() _ '
6cm

x° Area =
12y 3 ¢em?

8em

A

1

Using area =7 ac sim

1 :
12V3= 7 x6x8 sinx°®

o 12V3 N3
Sosinx°® = o = 5
x =6Cor12C
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Thesineand cosinerule
Exercise G, Question 3

Question:

A fenced triangular plot of ground has area 1260Fhe fences along the two smaller sides are 60 m and 80 m
respectively and the angle between thed ° . Show thaf = 15(, and work out the total length of fenci

Solution:

Using area =7 ac sifB

N |~

1200 = 7 x 60 % 80 x sirg °

1200 1

2400 ~ 2

6 =30 or 150
but asAC is the largest sid®, must be the largest angle.
So# =150

sin °

Using the cosine ruld? = a2 + ¢Z - 2ac cosB to find AC
AC? =607 +80°- 2 x 60 x 80 x cos 150 ° = 18313.84
AC=1353 ...

AC =135 m (3 s.f)

So perimete = 6C + 80 + 135 = 27Em (3 s.f.
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Thesineand cosinerule
Exercise G, Question 4

Question:

In triangleABC, shown below, BC = ¥+ 2) cm, AC =xcm and « BCA =150 ° .
Given that the area of the triangle is 5 2cmork out the value of, giving your answer to 3 significant figures.

A

B (x +2)cm

Solution:

(x +2)cm

Area of AABC = %x (x+2 ) sin 150 ° cm

SoSz%x (x+2\ X%
\ J

S020=x(x+2)

orx2+2x-20=0

) ) ) -b+\b? - 4ac
Using the quadratic equation formua a

-2+ V84
2

Asx>0,x=3.5¢ (3 s.f.

X = =3.582 ... or —-5.582
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Thesineand cosinerule
Exercise G, Question 5

Question:

In APQR,PQ= (x+2) cm,PR= (5x%) cmand 2« QPR=30"°.
The area of the triangle & cn?:

1 )

(a) Show thafA = \10+3(_X2 15

(b) Use the method of completing the square, or otherwise, to find the maximum valaadgive the corresponding
value ofx.

Solution:

1
(a) Using area ofAPQR = 7 gr sin P

Acmz=§( ) (x+2) sin 30 ° cm

)

Bx — 2x + 10 - x2 / x

)

N |-

1
:A:E

I T

1
> A=7 10 + X — %2
(b) 10 + X - X2
= - (x¥¥-3x-10)
Y, ] .
= x-17 2-27-10 (completing the square)
I
[ i, ]
= x-17 [ 2-12
LU 2

‘]

IOPEUN G
B Gy
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1 1
The maximum value of 10 G- x2 = 12 2 whemx = 1 2

E VSN S § 1

The maximum value dAis 7 k 127 ) 16 - Whex=17.
(You could find the maximum using differentiatic
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Thesineand cosinerule
Exercise G, Question 6

Question:

3
In AABC, AB = xcm, AC = (5 +x) cmand £ BAC = 150 ° . Given that the area of the triangle i 3 2cm

(a) Show thak satisfies the equatioff + 5x — 15 = 0.

(b) Calculate the value x, giving your answer to 3 significant figur

Solution:

(5 +x)cm
. l .
(a) Using area ofABAC = 7 bc sin A
3 1
35 cnP= X (5+x ) sin 150 ° cm
3 1 r —| 1
=z _ = 2 -
347 2 | X+ X | X 2
= 15=5+x?
> x2+5x-15=0
) _ _ -b+\b? - 4ac
(b) Using the quadratic equation formula a
-5+ 85
x= — 5, =2109 .. or -7.109

Asx>0,x=2.11(3s.f.
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Thesineand cosinerule
Exercise H, Question 1

Question:
(Given non-exact answers to 3 significant figures.)

The area of a triangle is 10 énThe angle between two of the sides, of length 6 cm and 8 cm respectively, is obtuse.
Work out:

(a) The size of this angle.

(b) The length of the third sic

Solution:

A

6cm

HD
B 8cm C

. 1 .
(8) Using area oAABC = 7 ac sinB

1
10 cnP= 5, x6x8x sing° cm?

S010 =24 sing°

s 10 5
Sosing° = o4 = 12

= 0=24.60r155(3s.f)
As @ is obtuse, « ABC = 155 ° (3 s.f)

(b) Using the cosine rul®?2 = a2 + ¢2 - 2ac cosB
AC?=8%+6°-2x 8 x 6 x cosB = 187.26

AC =13.68 ...

The third side has length 13.7m (3 :
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Thesineand cosinerule
Exercise H, Question 2

Question:
(Give non-exact answers to 3 significant figures.)

In each triangle below, find the valuexond the area of the triangle:

(@)

2.4cm 1.2¢cm

3cm
b
(b) 6bcm
Scm
(c) Scm
icm
Solution:
(@)
24em 1.2cm

3em

Using the cosine rule:

FP+12-24
COSX® = T, 3x12, =0.65

x=cos”1(0.65) =49.458
x=49.5 (3s.f)
Using the area of a triangle formula:

1
area =5 x1.2x3x sik® cm?=1.367 ... cm=1.37 cn?(3s.f)

2
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® 6cm

Scm

Using the sine rule:
sin x ° sin 80 °

5 6

5 sin 80 °

o =0.8206

sin x° =

x=55152 ..
x =55.2 (3s.f)

The angle between 5 cm and 6 cm sides is 180 ° — (8D +

Using the area of a triangle formula:

Al

1
area =3, x5x6Xx sin( 100)6} c? = 10.6 cnf (3 s.f.)

(€) S5cm

Jcm

Using the sine rule to find angle opposite 3 cm. Callytiis

siny® sin 40 °

3 5

3 sin 40°

1 o -
siny® = s

> y=22.68

Sox=180- (40+y) =117.3 ... =117 (3s.f)
1
Area of triangle =3 x3x5x six® =6.66 cn? (3s.f.)

2
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Thesineand cosinerule
Exercise H, Question 3

Question:
(Give non-exact answers to 3 significant figures.)

The sides of a triangle are 3 cm, 5 cm and 7 cm respectively. Show that the largest angle is 120°, and find the area of the
triangle

Solution:

A 3cm C

S5cm

Tcm

B

Using cosine rule to find angke
cosA= 5. 3.5 = —05
A=cos 1(-05)=120°
1
Area of triangle =3 x3 x5 xsifh cn?=6.495 ... cm=6.50 cn? (3 s.f)
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Thesineand cosinerule
Exercise H, Question 4

Question:
(Give non-exact answers to 3 significant figures.)

In each of the figures below calculate the total area:
@ 10.4.cm C

100°

(b)

3.9¢m

A < 2 4¢m _,_C

Solution:

(@) 10.4 cm C

100°

D

BD )
In ABDA: 5, =sin 30.6°

= BD=8.2 sin 30.6° =4.174
AngleABD =90° -30.€° =59.£°
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1
Area of AABD = 7 x 8.2 x BD xsin 59.4° =14.7307 ... ém

N |-

Area of ABDC = 7 x 10.4 x BD x sin 100° =21.375 ... &nm

Total area = area ok ABD + area/ABDC = 36.1 cn? (3 s.f.)

(b) B

D<— 2. 4¢cm —»>

In AABD, using the sine rule to findt ADB,

sin « ADB sin 75°

3.9 - 4.8

. 3.9 sin 75°
sin £ ADB = T

( 3.9 sin 75° \

< ADB =sin~ ! T 1a =51.7035 ... °
)

So «ABD=180° - (75+ £ADB) ° =53296 .. °
1
Area of AABD = 5 x 3.9 x 4.8 xsin « ABD cm?*=7504 .. cm
In ABDC, « BDC=180° - 2 BDA=12829 .. °
1 :
Area of ABDC = 5 x 2.4 x 4.8 xsin « BDC cn?=4.520 .. cm

Total area = area (\ABD + area olABDC = 12.C cm? (3 s.f.
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Thesineand cosinerule
Exercise H, Question 5

Question:
(Give non-exact answers to 3 significant figures.)
In AABC, AB = 10 cm, BC =a V¥ 3 cm, AC = 5V 13 cm and 2~ ABC = 150 ° . Calculate:

(a) The value oé.

(b) The exact area (AABC.

Solution:

5V13em

(a) Using the cosine rule? = a2 + ¢2 — 2ac cosB
(5V13) 2= (aVv3) 2+10P-2xav3x 10 x cos 150 °
325 = 32 + 100 + 3&
3a2+30a-225=0
a’+10a-75=0
(a+15) (a-5) =0
= a=5asa>0

1
(b) Area of AABC = 3 x 10 x 5V 3 x sin 150 ° crm =125V 3 cn?
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Thesineand cosinerule
Exercise H, Question 6

Question:
(Give non-exact answers to 3 significant figures.)

In a triangle, the largest side has length 2 cm and one of the other sides has/|2rgth Given that the area of the
triangle is1 cm?, show that the triangle is ri¢-angled and isoscel

Solution:

V2em

area=lcm’

2cm

Using the area formula:
1
1=7 x2x\2xsing°

1
= sm9°=ﬁ

= @=450r135
but asf is not the largest anglé must be 45.
Using the cosine rule to find
x2=22+ (V2)2-2x2xV2xcos 45°
XX=4+2-4=2
Sox= V2
So the triangle is isosceles with two angles of 45 ° .
It is a righ-angled isosceles triang
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Thesineand cosinerule
Exercise H, Question 7

Question:
(Give non-exact answers to 3 significant figures.)

The three point#, B andC, with coordinate®\ (0,1) ,B(3,4) andC (1, 3) respectively, are joined to form a
triangle:

4
(a) Show that cos« ACB = - ¢.

(b) Calculate the area AABC.

Solution:

VA

A(0,1)

r
X

(@AC=) (1-0)2+ (3-1)2=+5=b
BC=\(3-1)2+ (4-3)2=+5=a
AB=\(3-0)2+ (4-1)2=+18=c

_ _ a?+b? - ¢
Using the cosine rule: co€ = 2ab
5+5-18 -8 -4
CSC= 5% Vsxvs = 10 = 5

(b) Using the area formula:

1 1
area of AABC = Zab sinC= 5 x V5x V5xsinC=15 cnf
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Exercise H, Question 8

Question:
(Give non-exact answers to 3 significant figures.)

The longest side of a triangle has lengthx 2L ) cm. The other sides have lengthgs {1) cmand &+ 1) cm.
Given that the largest angle is 120°, work out:

(a) the value ox and (b) the area of the trianc

Solution:

(a) Using the cosine rule:
(2x-1)2= (x+1)2+ (x-1)2-2(x+1) (x-1) cos 120°
2 -4x+1= (X+2X+1) + (-2+1) + (x¥¥-1)
A2 - Ax+1=3C+1
X2 —4x=0
x(x-4) =0
= Xx=4asx>1

(b) Area of triangle

(o) () ]

X x+1 X x-1 x sin 120° c
\ )\ J

N |-

1
= 5 x5x3xsin 120° crh

1 V3
= 5 x5x3x cnd

15V 3

= cm?

4

=6.5( cm? (3s.f.
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