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Trigonometry Mark Schemes

Question 1

Complete the table.

Degrees | Radians | sin cos tan
o F 2%
i s 2 M - B
R AT
ERE IR
270° 311 = o]

[5]

(@D The Tengeal of 2707 (like the tongent

ol every mu\tlfle of ‘70") s wndefined.
Samat;mes ‘OOI of ' fOO‘ ;5 usacl. 'tn

indicate this.
Question 2
Given that sin 8 =;§, where %Ke<n, find the possible values of cos 8 and tan 6. 2 o, .
cos B + sin 9 = | } F7t\na.3orean 1Jentit7'
[3]
0+ (2) = costO A =1

co5S S cos 7s
q _ \6
cos'@ = |- 55 = s

B APETS

cosB® = = e 2

-

ar . :
But for — 494'“-, cosB s nljmt\\la 50

cos B = ‘%“

5in B
cos B

t&ﬂe = ,57 Iée.ntl‘ty ‘Fa( to.ne

b -3 (8)

’EM\6=_—\,‘75—~5 %

—
‘to.ne‘ "t'
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Question 3

The following triangle shows triangle ABC, with AB=3a, BC=a and AC=7. Use cosine v 1 e ‘te ‘E;ng \/m] Je o? o

()" + 3a)" - 2(a)(3) (%)

2

4

z

49 = a"+ 9a” - 3o
Tot = HT = o' =T = a=J7

Use identity to find sinRBC

ganbe= [1-(3) = [3 =L

o V3
Given that cos ABC = %, find the area of the triangle. Give your answer in the form pT,

PHETSEIGIER Now vse %o(mu\o. Lo Tiad aceo of t(:anj\q
[7
\ M)
R(EO\:‘ 1(J7)(3J—J)(7_)

- Y @) (E) - 2%

*
C-L= Al+ \3 "’sz\acosc :Zg Cosine ru\e

2
cosze + 50 = | } ?7tL\mjorEmn '\Aentit}/
A _2\J3 e L
\ ) oarea of a Cee = Y i =
Area = = &\D sinC ;
27 tr\mnj\e
Question 4
2 ; . .
The following triangle shows triangle ABC, with AB = 15, AC = 20, BC= x. 0\) cos B * Slf\le = } ?7t‘na.3ofao-ﬂ lclent-ty
A ~
20 Use '\Jen’titr to fiad sin BAC
C
2
¢ ¢ 10
15 e + sin BARC =1
- ()
s n s
2 sin"BAC * 9 = \
(a) Given that cosB§C=%, find the value of sin BAC. . Byt 4 5
sin"BAC = 1 -5 = 5
(3]
(b)Find the exact area of triangle ABC. sin BAc = —:—

[3]
(c) By finding the value of x, show that triangle ABC is isosceles.

[3]
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The following triangle shows triangle ABC, with AB = 15, AC = 20, BC= x.

A

(a) Given that cos BAC = %, find the value of sin BAC.

sin BAC =

o

[3]
(b) Find the exact area of triangle ABC.

[3]
(c) By finding the value of x, show that triangle ABC is isosceles.

[3]

The following triangle shows triangle ABC, with AB = 15, AC = 20, BC = x.

A

(a) Given that cos BAC = % find the value of sin BAC.

[3]
(b) Find the exact area of triangle ABC.
[3]
(c) By finding the value of x, show that triangle ABC is isosceles.
[3]

of
\D> Areoa = _\Z ch; sinC } aree °

tr;nnj\e
Use %o(mw\& 'tn %-r\g afRo. Oﬁ 'tr‘.ov\j\z
1 J5
Acea = N (\S)(')—O)(_3'>

= & (300)(%)

3OZJ'§ - 505

Acea = S50[S units”

C) (_1 2 & 4+ b = Labesst } Cosina rule

Use cosine cule to find value of %

X’).. _ (\5)1 % (10)2 - ’)_(\53(7—0)(%)

= 225 + 400 - (00 (%)

= 7215 + 400 - 400 = 115
=> x=J215 =15
x =15, so AB=BC =1S.

Two sides oce EALUO.|, thecefore
trinmj\e RBC s isosceles.
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Question 5

A sector of a circle, OPQ, is such that it has radius 3.4 cm and the angle at its centre, 0, is

3n )
- radians,
(i) Find the length of the arc PQ.

(ii) Find the area of the sector OPQ.

4

Ace \g.«:’H« . ﬂ =¢H O wosT be
" ¢o~ilo~nbt

Acea 5 >E¢'tor & H:‘—;T ‘.‘).8

Question 6

Two non-congruent triangles both have sides AB = 5.3 cm, BC = 6.4cm and ACB = 38°

(i) Show that the angle BAC for one of the triangles is 132°, to 3 significant figures.

(ii) Find the angle ABC for the other triangle.

)

This is an UMTu of the

‘ombiqueus sine cule [4]

38

% )

These are the Twe

taos;ib]e 'tr;amjlas

6.4 / z

5.3

~—— A ——

’T‘;‘S ‘.s 1(5 XS FQ

SN ERLEIC CON £
(80 “"}

. a ~ —L B c ‘
(l) sin A - 5““8 Sl\nC. } Sln& cole

L. Y 5.3

a——— ——n A 6.4 .
sin BAC T 4in28° => sinBAC = = 5in38°
wm

BAC = sin” (£ 5ia28°) = 43.025304...°
. 0 ) *
5‘|n 9 = %5\n (iSO = 8) [Pf=fertf ef sine ‘Funr_tlon]
i e et o) = 2
or BAC 2180 - gin (5_3 Sin 28 ) = 131, 974695,
~ -]
BAc = 132" (3 s.4.)
% This can be seen in the symmetr;r of the sine graph.
(}i) Tas the ofher tr;anj\e,
BAC = sin” (£ ia28") = 43.025304...°

Thecefore

ABC = 180-38- s\ﬂ"( b s'm'38°) =93.274695...

ABC = 94.0° (3 +.4.)
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Question 7

A right-angled triangle has hypotenuse 8 cm. One of its other sides is 5 cm.

Find exact values for sin 6, cos # and tan 8, where 8 is the smallest angle in the triangle.

(6]
fe sure To ose goed Facem

'I'_‘- "'CL ’K\‘cr‘l Sllée-»l

Question 8

The diagram below shows the sector of a circle 0AB.

4 Not to
scale
5.4 cm
B
0 5.4 cm

(a) (i) Find the area of the sector OAB, giving your answer to 3 significant figures.
(ii) Find the area of the triangle OAB, giving your answer to 3 significant figures.

(iii) Find the area of the shaded segment, giving your answer to 3 significant figures.

[5]
(b) (i) Find the length of the arc AB.

(ii) Find the perimeter of the sector 0AB.

[3]

H e 15 X%
0 s ‘ ,_/’—-5"“\\:: swa\\cf‘- side
M o

51.«9 = % sOH

Lb&%’-’-ﬁ’;l CP\H
S

f'\(c \en:’H« = ﬂ = ('6

B 2
Aceo 5 seetor ® = "0

A
2

5

/N e L absinB

2 (i) area= o (‘5“131(1'1) SRS (G

a

6 sl be
\

. P PP

= 175 et (2 s.5.)

(I\I\X afRa = %_ LS"&)(SH\) sta (1.1) = 19.589 cwl

=13.6 cﬂ1 (’.'1 s.g-)

(i) meea s 1746 — 1958
2 1.9006..- Qm1

»

/_5‘?] LM-}' (6 5?)
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The diagram below shows the sector of a circle 0AB.

4 Not to
scale
5.4 cm
B
0 5.4 cm

(a) (i) Find the area of the sector 0AB, giving your answer to 3 significant figures.
(ii) Find the area of the triangle OAB, giving your answer to 3 significant figures.

(iii) Find the area of the shaded segment, giving your answer to 3 significant figures.
[5]

(b) (i) Find the length of the arc AB.

(ii) Find the perimeter of the sector 0AB.
[3]

Question 9

The canopy of a parachute and the outermost connecting cords form a sector of a circle
as shown in the diagram below, with the parachutist modelled as a particle at point 0.

Not to
A B scale
¢ 6 <
T
P rad
\V
o
81m
The area of the sector 0AB is 500 m?.
Find the length of one of the connecting cords on the parachute.
[3]
6 B v sT k’ <

ﬁrc \Eﬂ:"‘\'\ b /Q =
F\rea 5 Sec‘tof‘- P\:—"Z (18

by ca\val:am_‘: .

Ree \ea:_Hr\ 9

Acea 5 € GJL"
e St

f=ce

A=

Fol

o

e mu‘;t \>€-

i ro\l‘\mﬂb .

\D>(‘3 R : (g.tﬂ(l_ﬂ_sz L. 48 em

(HS Qerimeler

=9

T

= \'7.28 cw
g\ v 2
gcea. = A o0 Z Al (
@ 1 _ B\X
’?( - 200
L e 2L
3 700
g1
¢ =15

\2-«3{’(/« 5 (_ane,o:\-l'-:\) (E Ly

4+5.Y* 6. U?®

J

PR S (-8 =)
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Question 10

A plastic puzzle piece is in the form of a prism with a cross-section that is the sector of a
circle, as shown in the diagram below. The radius of the sector is 8 cm, and the angle at
the centre is 1.2 radians.

The height of the puzzle piece is 2 cm. (i 7 ﬁ“@l’\ - /;: (gyll(l 2> = 3 8, Ll C_“’“L

Not to
scale
ot 3
) = 484752 =76, §em
'\jekuw\e : -
2cm
A
" .
- \"’é,“':fmj = cr.ﬂ,:ﬂ,emw % et

(i) Work out the area of the cross-section.

(i) Hence, or otherwise, work out the volume of the puzzle piece.

3]

Aee \en:'ﬂ« H ﬂ =¢H B wusl be

] " e co«L:nmSE
Aceo 5 sector - P\':—a__ 6

Question 11

The circle sector OAB is shown in the diagram below.

ﬂ(‘(, \Er\:"—\'\ b ﬂ = rG e mus‘t \DQ_
The angle at the centre is g radians, and the line segments OC and BC have lengths of )

. in cow.l:amb .
i 2
8 cm and p cm respectively. ﬂ S]' é JL = H =—79 8
. ) ceo o) S5€clo 2
Additionally, €D is parallel to AB, so that AD = BC and OD = OC. —_—————
A ? e Not to

D scale

*) cadivs  seclec ORB = (g*%\ «r
fren = % (?*954(%)

B £
0 %(\”8> cm

)

Bpem C 8 cm

™
(a) Show that the area of the sector 0AB is A (p +8)% cm?.

[2]
(b) Show that the area of the triangle OCD is 16y/3 cm?.

[2]

50:
(c) Given that the area of the shaded shape ABCD is (—3"- - 16\5) cm?, find the value
of p.

[4]
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The circle sector OAB is shown in the diagram below.

The angle at the centre is g radians, and the line segments OC and BC have lengths of
8 cm and p cm respectively.

Additionally, €D is parallel to AB, so that AD = BC and OD = OC.

Not to
scale

A ?C"“

Bpem C 8 cm

(a) Show that the area of the sector 0AB is % (p +8)% em?

[2]
(b) Show that the area of the triangle OCD is 16y/3 cm?.
[2]

50:
(c) Given that the area of the shaded shape ABCD is (Tn - 16\/5) em?, find the value
of p.

[4]

The circle sector OAB is shown in the diagram below.

The angle at the centre is g radians, and the line segments OC and BC have lengths of
8 cm and p cm respectively.

Additionally, €D is parallel to AB, so that AD = BC and OD = OC.

Not to
scale

Bpem C 8 cm

(a) Show that the area of the sector 0AB is % (p +8)% em?

[2]
(b) Show that the area of the triangle OCD is 16v/3 cm?.

[2]

50:
(c) Given that the area of the shaded shape ABCD is (Tn - 16\/5) cm?, find the value
of p.

[4]
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N

TLUJM‘&

T (pr9) 36Fi = Y- B
g S0
Z(08) = 3

i 5
T 08 = 5

28
((yf g) = 100
8 T —: 1\s Voecavse T s
f-\— e \emsh F o
2 or - 13 Ve sy

P |
6;\ () c_mnlt \aR najmttde

SD \>= 2 cwm

For more help, please visit www.exampaperspractice.co.uk



http://www.exampaperspractice.co.uk

