R, Area of a triangle using 1/2 ab sin C

ROBINSON Worked solutions

This topic online

n In triangle ABC, AB = 6 cm, AC = 9 cm and angle BAC = 40°.

Work out the area of the triangle. Give your answer correct to 3 significant figures.

9cm

40°

A 6cm B

Diagram NOT accurately drawn (2 marks)

Area s hal g % base x perpendiculor heagkt. IJ-'- the scdes around the geven o.ab(.e. are
o and b, the kc'\skt relative tobase a ts b s'm(mna(.e.), soarea = halg Xax b x

su\(o.na(.e.). Use :)ow calevlator ta d.e.aru. mod.e

Area = %o.b scn C with the two sides that enclose the qeven

ansLL

[~
Arca = %xcx‘lxsmno

27 % 0.6%42749... = IT7.35S..

Area

Area = 174 cm> (3 si)

2
1I7T.4 em
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n In triangle PQR, PQ = 8 cm, PR = 11 cm and angle QPR = 52°.

Calculate the area of the triangle. Give your answer correct to 3 significant figures.

11 cm

P 8 cm Q

Diagram NOT accurately drawn (2 marks)

Areo s hm(.oc X base X perpendicular ht&aht. IJ: the stdes around the Sx.ve.n o.nﬁLe.
are a and b, the ke.:.ak‘l: relative tobase a s b s'm(o.ns(.e.), $0 o.feo = ho.(.oc XoXbx

s;n(aA3Lb>. Use your calevlator in d.e.sre.e. Mmod.e

- o
Area = Ix%xIIXsmSZ

44 X O.7820LI... = 34.67T2..
PArea = 34.7 em® (3 soc)

Area

2
3. T em

n ABCD is a parallelogram. AB = 12 cm, AD = 7.5 cm and angle DAB = 65°.

Calculate the area of the parallelogram. Give your answer correct to 3 significant figures. (2 marks)

po.ra.(.(.e.(.oarmm = 2 identical trio.nSLQ.s

- | o
Area = ZXIX\ZX'I.st'm‘S

o
12 X 7.5 X sch 65
Area = 1.568...

8.6 em

AFQ.O.
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@) ' triangle DEF, DE = 9.4 cm, DF = 12.6 cm and angle EDF = 105°.

Calculate the area of the triangle. Give your answer correct to 3 significant figures.

12.6 cm

105°

D 94 cm E

Diagram NOT accurately drawn (2 marks)

Area s ho.(.J; X base % pe.rpe.nd:.r.u(.o.r keiakt. IJ’ the sctdes around the givea o.ns(.e. ore
o and b, the kubkt relative to base a is b su\(o.ﬂa(.e.), so afeo = ko.(.oc X a X bx

s:.n(o.ns(.e.). Use your caleculator in dcnrbz mod.e

The 050”“0('“- Area = %o.b sin C also worls For obtuse M\S(.e.s

(~
Area = % X 94 % 12.6 X sc 1OS

Areo = S9.22 % 0.96592... = S7.202..

Arco.

S7.2 em? (3 SJ')

2
97.2 em
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a In triangle ABC, AB = 9 cm and AC = 8 cm.
The area of the triangle is 30 cm?.
Angle BAC is acute.

Work out the size of angle BAC. Give your answer correct to 1 decimal place.

8 cm

A 9cm B

Diagram NOT accurately drawn (3 marks)

Area = ixﬂx%XsiAA=35$U\A

K sinA = 30,s0sn A = Z—i = 0.%333..

A = s:.A"(O.SB'S'S...) = 56.'442....0
Angte BAC = seu (14p)

sS4
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n In triangle PQR, PQ = 10 cm and PR = 12 cm.
The area of the triangle is 45 cm?.
Angle QPR is obtuse.

Work out the size of angle QPR. Give your answer correct to 1 decimal place. (3 marks)

- |
4S5 = ZxIOXlZXsu\P

4SS = (O sn P
¢O
o
sin ! 0.75 = u8.59... (acute)

©
P s obtuse, so use \BO - acute “"3("‘

P = |80° - 48.5"\...0

S
130

In triangle XYZ, XY = 10 cm and angle YXZ = 35°.
The area of the triangle is 42 cm?.

Work out the length of XZ. Give your answer correct to 3 significant figures.

35°

X 10 cm Y

Diagram NOT accurately drawn (3 marks)

= | °
Area — XIOXAZ X stn 35 =412
2

KZ = a4 = (10 % sen 3s°) = %4 = 5.7357..
KZ = \q.6u4..
KZ = 4.6 em (> sac)

4.6 em
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n In triangle ABC, AB = 8 cm, BC = 12 cm and AC = 15 cm.
a. Work out the size of angle ABC. Give your answer correct to 1 decimal place.

b. Work out the area of the triangle. Give your answer correct to 3 significant figures.

15cm
12 cm

A 8 cm B

Diagram NOT accurately drawn

o) AA3L0. ABC s opposcte AC. Cosine rule
cos & = AB246C2-AC2
2 x AD » 6C

- + 14y - 17
cos & = €4 tiMu-225 = -0.0%854..

2 X 8% 192
o
B = cos(-0.08854..) = 95.071... = 154 (1 )
4

b) Area = lXABX6CXsaA6=l
y 2

Areo = 4 x 0.99%€07... = 47.8\\... = 4+7.% cm? (3 soC)

(5 marks)

o

X b X112 X sen 95.0774...
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n A rectangle measures 9 cm by 4 cm.
A triangle has two sides of length 10 cm and 12 ¢cm, with an acute angle of x° between them.
The area of the triangle is equal to the area of the rectangle.

Work out the value of x. Give your answer correct to 1 decimal place. (4 marks)

Areo °f the re.c.‘(:o.na(.z =Ix 4 =3¢ em?

l o (»
Area of the 'l:rio.r\a(.e, = 7 XIOX\2Xsinx =60 stn

o o
O sinx = 3,50 %kn2x =04

x = sin(0.6) = 3¢.%¢A..
x = 3¢90 clp)

3¢.9
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m A and B are points on a circle with centre O.
The circumference of the circle is 40 cm.
Angle AOB = 68°.

Calculate the area of triangle AOB. Give your answer correct to 3 significant figures.

P

68°

Diagram NOT accurately drawn (4 marks)

Circumoczre.nc.e. = 2T, s0r =40 = (2T) = ¢.3¢60.

°
OA = 06=r35°Argm=%errxsm‘8

Area = % % €.3¢61...5 x 0.92718... = \8.798..

Areco. = 12.8 cm? (3 soc.)

2
1.9 em
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m A and B are points on a circle with centre O and radius 10 cm. Angle AOB = 80°.

The chord AB cuts off a segment of the circle (the region between the chord AB and the minor arc
AB).

Work out the area of this segment. Give your answer correct to 3 significant figures. (4 marks)

Se.amu\'(: = sector - ‘t(‘:.o.ﬂa(.e.

5&‘%0(‘ - 8_0 % 1r x |OI
3¢0

Sector 69.81...

T“’“‘&"" = !l xox10%xsnro
2

Tr:.o.ns(.z = y.24..

stmznt = ¢91.%9.... - 4l.24...

2
20.6 cm
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m ABCDE is a regular pentagon with sides of length 9 cm.

Work out the area of triangle ABC. Give your answer correct to 3 significant figures.

A 9cm B

Diagram NOT accurately drawn (4 marks)

Takerior 0.4\3(.& OJ' o re.su(.a.r pe.nto.sw\ = (s - ?.) X \%Oo +S = \O&o
Ta tr:.o.na(.e. ABC, AB = BC =9emand angle ABC = 108"

- \ °
Area = — X I % 9% sin \O8

2
Area = 40.5 x 0.95105... = 38.5\7..

Area = 238.5 em? (3 soc)

39S em
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m In triangle ABC, AB = 16 cm, angle BAC = 54° and angle ABC = 71°.

Work out the area of the triangle. Give your answer correct to 3 significant figures.

54° e

16 cm B

Diagram NOT accurately drawn

o °
Angle ACB = k0 -54 -7 =55
Use the stae rule to oca.ml BC

6C
°LNn A
&

Area

Area

2
120 em

AB
sin C

(5 marks)

[~
W XotnSH =9ASS =\5.202..

%xA%xBstu\e}=

N9.52... =120 em? (3 sl.)

\
2

o

X \6 X \S.802... X sin T\
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m ABCD is a quadrilateral. The diagonal BD splits it into two triangles.
In triangle ABD, AB = 9 cm, BD = 13 cm and angle ABD = 42°.
In triangle BCD, BC = 11 cm and angle DBC = 51°.

Work out the area of the quadrilateral ABCD. Give your answer correct to 3 significant figures

9cm

42°

B 51° 13 cm

11 cm

Diagram NOT accurately drawn

(5 marks)

o
Areo of trio.l\n(.z A60 = l X ITXRIZI X sen B2 = d9.\4Y4,,
2
Areo ooc tr:.o.ns(..e. 6C0 = l X \\ X \3 X sen 5'I° = §5.5¢S..
2

Total area = 239.14%... + $5.5¢S... = 4.T\O..

Area °f ABCO = %.7 em? (3 sac)

2
9.7 em
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