36. Trigonometry

Notes
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interpret and use three-figure
bearings

apply Pythagoras’ theorem and the
sine, cosine and tangent ratios for
acute angles to the calculation of a
side or of an angle of a right-angled
triangle

solve trigonometrical problems in
two dimensions involving angles of
elevation and depression

extend sine and cosine functions to
angles between 90° and 180°
solve problems using the sine and
cosine rules for any triangle and the
formula

area of triangle = % absin C

solve simple trigonometrical
prablems in three dimensions

Measured clockwise from the north,
i.e. 000°-360°.

e.g. Find the bearing of A from B if the
bearing of B from Ais 125°

Angles will be quoted in, and answers
required in, degrees and decimals of a
degree to one decimal place.

Calculations of the angle between
two planes or of the angle between
a straight line and plane will not be
required.

https://drive.google.com/open?id=1kkHUec 9QulgMey-vZ2BATYGzrObxbKuY

Videos for understanding

https://www.youtube.com/watch?v=xE3BZXpCKqgE

https://www.youtube.com/watch?v=jZxgmsg 82E

https://www.youtube.com/watch?v=WqgBDpujbtlo

https://www.youtube.com/watch?v=I8LI7wPSvNI
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LJNIT | Pythagoras’ Theorem
and Trigonometry

Pythagoras’ Theorem

A

—

o

3 g

1. For aright-angled tiangle ABC, if 2C = 90°, then AB” = BC™ + AC”,
i et=a*+ b

2. Foratmangle ABC,if AB" = BC" + AC”, then =C = 90°.

Trigonometric Ratios of Acute Angles

A

hypdemuse
ippeEale

adjaceni

3. The side opposite the right angle O iz called the bypotenuse.
It is the longest side of a right-angled miangle.
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4. Tnamiangle ABC,if /€ =90%,

then =£Ecﬂhhﬂmnfﬁﬁ,msmﬂ=%.

iz called the cosine of /B, orcos B = adj

2 2| B

= e iz called the tangent of 2B, ortan B =

Bl R EA

hﬁ_l
3y
adj’

Trigonometric Ratios of Obtuse Angles

5. When fis obinze, 18 80° < f < 180°,
sin /= sin (180° - ),
cos A =—cos (180° - A).
tan A =-tan (180F - 7).

Area of a Triangle

6. Amufmt:%aamc

E

Sine Rule

a b _
inA _ smB _anC
dnd @B sinC

a P ¢

7. Inany AABC, the Sine Fnle states that

8. The Sime Rule can be used to solve a miangle if the following are given;
v two angles and the length of one side; or
o the lengths of two sides and one nom-included angle.
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Cosine Rule

9. Inany AABC, the Cosine Rule states thata’ = & + ¢ — 2be cos A
F=a'+c'-2accos B
=g+ -2abcos C

Bec -a

or {.‘EIE-.-’!.=T
1 rd rd
oz Be a +¢c -b

2ac

I .1 I
a+bh -
cnsC‘:T

10. The Cosine Bule can be usad to solve a triangle if the following are given:
»  the lengths of all three sides; or
*  the lenpths of two sides and an included angle.

Angles of Elevation and Depression
| S -+

11. The angle A measured from the horizontzl level X1 iz called the angle of elevaton

of O from X.

12, The angle B measured from the horizontal level PO s called the angle of depression of

X from .
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Example 1

Imthe Szure, A5 and O He om lewvel proond soch thar A8 = &5 m, BC = 50 m amad
AC =80 m_ T is vertically abowve O such that T = 30

T

30 m

Find
iy ACE,
iy the angle of elevadon of T fromn A.

Solution

(i  Wlsing cosine male,
AB = ACT + BC? — 2{ACKEC) cos ACB
655 = 607 + S0° — 2(G030) cos AC B
cos ACR = ﬁ
ACE=T718° (o 1 dp.)

(i I AT

- 30

TAC = 26.6% (ta 1 dp)
SoAngle of elevaton of T ffom A is 266
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Bearings

13, The bearing of a point A from another point £ is an angle measured from the north,
at & im a clockwice direction and iz written as a thres-digit number.
eE

Ny

N
M
A
/ Ly -
o
B s

The bearing of A fromm OF 15 O
The bearing of B from Fis 135%.
The bearing of C from iz 2307

Example 3

The fipure shows a pyramid w-ith a rectanegular base, ABCD and vertex T The
slamt edges WA, FE, PIC amnd W are all egual im length and the diagonals of the baze
imtersectat . AR =8 o, A = 10 o and TPV = 12 o

iy Find the lemgth of BT .

(ap Find the lemygih of WiC.

(i) Wrote domm the tangent of the angle between W and T

Soluticomn

LEN

10 oo

Tr=imge Pyvthasoras” Thaonsmna,
At = AR + BCT

1¥ =8% + BC™

BT = 36

B = 6 oo
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12 com

—

5 o [

Usinge Pyitlhagoras” Theorsm,
VT = VW + O
=12 4+ 5°
= 15
=13 cm

(i The angle between W and Wi 1= CVN
I ATINC,
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1 The two triangles below are simlar.

The lengths are in centimetres. SP1S01/13
105
a
b
5
4 T

Calculate g and b.
ANSWer @= e
b=
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I {a)
4 SP18/02/10

(e

/2

B

In trismgle ABC, ABC = 45° and Bi{C =65,
AC = 5om shorier than BC.

__ 5sinéS
() Showthat BO= g™ onas

(i) Find the length of BC.

|

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP]




)

TRIGNOMETRY 4024
Compiled by : Mustafa Asif

a & R 5

In mismzle POR, PO =13 cm, OR=6cnand RP = 10an.
OR is produced to 5.

(i) Find the value of cos PR, giving your answer as a fraction in its simplest form.

(i) Hence write down the value of cos PRS.
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g MIT1®/21/11

KOTTO
SCALE

A

The diagram shows the positions of two ports, A and &, wnd a Bghisouss L.
The bearing of § from [ is 062"
AR = 13km, AL = 14km and AL = 8km.

{2) Caloulete the bearing of 4 from L.

ettt ettt e 4]
(b) Aboatis located at .
Cis 11km from Fand BOA =907,
Tha baat travels to port A in a sTeight ling.
Find the distencs the boat awals.
ettt et km [2]
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(€) The boat then travels in a straight line from port 4 to port B.
It travels at an average speed of 3. 75kmM.

Calculate the time taken for the boat to travel from port 4 to port B.
Give your answer in hours and minutes.

______________ howrs ... minwtes [2]
0 BOTIOZ2 LSE)
P - o
- E
MOT TO
15 SCALE
11
5587
> y:]
PORY is a traperinm with P parallsl to 58 and S50 =90~
50 = 15cm, OR = 11 cm and B50 = 58°.
(@ Calculase PS.
Pi= . e £m [2]
(ify Czlculase the obfuse angle SR,
Angle SRO = .. e ]
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North
MT197226

The dizgram shows the posidons of two boats, 4 snd B, drawn to 2 scale of 12 m.
The actal distance botween the tvo boats is 2kim.

(a) Find m, giving your answer cormect o 1 siznificant fgure.

(b) Measure the bearing of 4 from B.

(c) Acthird boat is positioned at C.
{1z oo a bearing of 1207 fom 4 and oo a bearing of 195° fom B,

Find and label € on the diagram 2]

(d) Find by messarement the schwal distance in kilometres fom 4 to O

............................................. km 2]
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§ E

4

The diagram shows the positions of the boats, 4 and B, and a harbour, 5
AB = 4km 4H = fkm and ABH =70°.

() Caloulae AHE.

ARR = .

NOTTO

{if) The boat at 4 twavels in 3 sraight line to the harbour at 5
The average speed of the boat s pkm'h.
It takes 12 mimates 20 seconds for the boat fo travel from 4 1o 5

Calculae p.
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A boat mavels from P o).
Ar g, it murms throagh 807 and mavels to B as shown in the diapram

It ther returms foan R to 00, and then to P, following e same routs in reverse.
P = flkmand R = 9k

The first part of the joummey, from P 1o () to R, takes 3 hours.
The retum part of the jowrney, fTom K o) to P, mkes 2 hours.

{a) Caloulate the average speed for the whole jouwrney from P to O to / and back from B 1o () o P

AnTwer km/h[2]
(b} The bearing of (F from F is (407
(i) Caloalars the bearing of B from £
ANTWET e [1]
(@) Caloalate the bemring of P from .
Anmwer [1]1
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OM1E213

o3 132

174

The diagram shows 2 miangular field 4B
AB=93m BC=132m and 4C= 174m.

(a) Show that BAC = 48.6°, comect to 1 decimal place.

[31
(b} The field is sown with flower seeds.
Each square metre of the field 15 sown with 3 grams of sead.
The sead costs 58,50 for 100 grams.
Calculate the cost of the flower seed needed for the field.
Annwar § [4]
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5 ['.ﬁhnuf:pg-‘n:ﬂd:_;im“;lfgﬂ]

The diagram shows a pyraméd with a rectangular, horizontal base.
Vertex F of the pyramed &5 vertically above the centre of the base, E.
AR =62mand BC=43cm

The length of each sloping edze of the pyramid 15 9.5 cm.

{a) Shew that the height, EF, of the pyramid is 8 72 crn, comect w0 3 significant fizures.

[4]
(b} Calculate the vohmme of the pyramid.

AnTwer . o’ 2]
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() Calculate angle 4FE.

Amswer [3]
(d) Calculate the angle of elevation of F from the nddpoint of 4.

ARTWET 2]

B MT181117

D

The diagram shows a square ABCD joined to a nght-angled mangle BEC.
BE=f6cmand EC= Tem

Calculate the area of the pentagon, ABECD.

Answar y - e [3]
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10

MYTL8/21/10(b)

The bearing of B from A4 is 0536°.
B 15 2km due west of C.

Calculate AC.
(<)
D_
/ C]iﬁ
B 2lom C

C 15 the base of a cliff.

The top of the cliff. I, is vertically above C.

DC is perpendicular to BC and DC = 105m.

Calculate the angle of elevation of I from B.
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A yacht sails the tnangalar route shown.
The bearing of B from 4 s 1355
BC=3.7km, AC =2 8km and ARC = 42°,

(a) Show that CAB = 62.2°, comrect to 1 decimal place.

[31
{b) Find the bearing of 4 from C.

ARTWEF e [Z]
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{c) The vacht sails from 4 to B to C to 4.

Calculate the total length of the route.

Arswar Ekm [4]
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12

B NT“
= O/HN17213
4 ) 3300
£
c
The dizgram shows the positdons of three toams, 4. B and O
£ 15 due north of 4 and the besring of C' from 4 15 220°.
AR =25km and 4L = 38km.
{a) Find the beanmg of 4 from -
Answer e [1]
(b} Show that B = 30.4km commect to 3 siznificant figures.
[3]
{cy Calculate the bearing of C from B
ARTHEF e [4]
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A4 B
R
bl F g C
OVH17/21011
ARCD iz a ractangle.
F and {} are poinis on DC.
AQ and BFP mtersect at A

(a) Prove that triangle ARE is similar to misngle Q8P
Grive a reason for each statement you maks.

____________________________________________________ Bl
(b)
A
3
D 7 o C
In recrangle 4BCD, 4B =0rm and 4D =5cm.
D4@ = 55°, CBP = 35° and 40 is perpendicular to BP.
(i) Calculate 40
Annwer cm [2]
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(i) Calculate AR

Answer e cm [Z]
(iiify Calonlate the ares of mianzle ARE.

Awswer cm?® [Z]
{iv)  Calonlate the total area shaded in the rectangzle.

Answar e cm? [31
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X

O/MN17/22/11

ground.
The mast 13 mr;pmtedhyfnurmhksaﬂmh&dtuﬂmmastathdmmegmmiatpum
A, B Cand D.
¥ 15 the centre of the square ABCD.
PY=750m.

(a) Given that AB = 3.65m, show that 4T = 2 58 m comect to 3 sigmficant figures.

[3]
(b) Calculate the length of one of the cables used to support the mast.

Answer .. .. . m[2]
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(c) Calculate APE.

Answer
(d) The angle of elevation of X from A 15 77.0°.
{i) Calculate the height, XT of the mast.

Answer

(i) Calculate the angle of elevation of X from the midpoint of 4B.

Answer
15  The diagram shows the position of two villages 4 and B.
Morth MTITAS
A
B
{a) Measure the beanng of B from 4.
Answer
{b) The bearing of village C from .4 1s 263°.
Work out the bearing of 4 from C.
Answer
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(IGCSE QUESTION)

14

WNOTTO

The dizgram shows a field ABCD.

(a) Caloulate the ares of the fisld 4BCT.

m? [3]

{b) Calculate the perimeter of the field 4BCD.

m [3]
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{c) Caloulate the shomest distance from A o SO0

(d) Bis due north of 4

Find the bearing of O froom B
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(a)
15

12
AT

A B, Cand D are foar toms.
Biz 12km due north of 4, C is 8km due east of 4 and D is 15k due west of B.

{I) Calculate the distance of & from O

Amswer km [2]

(i) Calculate the bearing of 4 from D.

Answer [3]
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(b)
North

Morth

The diagram shows the position of a clock tower, T, and a statue, 5, drawn to ascale of 1 cm to 73m.

(i) Using measurements taken from the diagram find the actual distance between I and 5.

Anmwer . . em[2]

(i) A fountain F, 15 situated 450m from T on a bearing of 2107,
Draw and label F. [2]
(iif) Using measurements taken from the diagram find the beanng of F from 5.

Answer . . o
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18 (a) Calculate the interior angle of a regular nine-sided polyzon.
M/T17721/9

Answer . -[2]

(®)

o 11

ABCDE iz a pentagon.
AB=18cm, BC=16cm, €D = 11cm and E4 = Tem,
EAB = 115° and BOC = 28°.

(1) Show that BE=21.9cm, comect to 3 significant figures.

[3]
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(ii) Calcnlate angls DBC.

Answar [3]

(iii) The perimeter of the pentagon is 62 cm
Given that the area of miangle BDE is 109 cm?, calculste the obtuse angle DEE.

Answar [4]
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4 MIIT2YE

—
n [ &

ABCDE is the cross-section of a building.
All the lengths are given in memes.

{a) Calculste DC.

(b) Calculate angle EAB.
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{c) CTalculste the area of the cross-secton.

AEWEr e m? [<=]
{d} Amodel of the building is made using the scale 1 : 500
TWhat is the area of the cross-secdon of the model?
Give your answer in sgquare cewdmeires.
Awmswer cm? 21
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ONLE216 !
i
P A N
8 i
! ;
A i g
TR e G
5 i:'
E ] F
The four walls of a haldi mﬁiﬁ_da il ABCDEFGH.
T'is vertically above C'and &, o = ADT = 00=.
The cuboid has length 9m, width 8m and hedgit Sm.
IC=6m.
(a) Calculate the length of DT
ANTWET m[2]

(b) The roof is formed by four mangles, ABT, BCT, CDT and DAT.
Caloulate the total surface area of the roof
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{ch [I'b!ﬂhuﬂlpgnlidisi-utﬂufm.upu'pnﬁnlttﬁgﬂ]
Caloulate the total velume of the udding.

{d) Calculate the angle of elevation of T from H.

FACEBOOK.COM/CAMBRIDGE O/A LEVEL AND IGCSE(GROUP]




11

TRIGNOMETRY 4024
Compiled by : Mustafa Asif

ON162117

The diagram shows the postions of four islands at 4, B, & and I
A 15 due north of B. X

DAC=48" C4AB=55" and BCA =51°.

AC=19km and AD=2Tkm.

{a) Calculste the bearing of D from 4.

ARTWEF e [1]
(b) Calculate the bearing of 4 from C.

ARTWEF e [1]
() Calculate the distance betwesn 4 and B.

Answer km [3]
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{d) Calculate the distance between D and .,

Answer km [3]
(e) Aboat leaves D and sails, at a constant speed, in a straight line to 4.
It takes 3 hours and 36 minates to sail from D to 4.
Xis the point on D4 that is closest to C.

Calculata the tmme, comect to the nearest nunute, the boat takes to travel from D to X

AnSwar [4]
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()
ON16224
In the framework ABCD, BD
Bhd=27" BED=41° I!Eﬂmdﬂj}ﬂ'nugttmglﬁ.
() Find AD.
Anower m|2]
(@ Fmd CD.
AN m [3]
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(b) Intrangle POR, PO = 3m and OR = Sm.
The area of macsle POR = Sme

Find the two possible valoes of PR,

Amnwer POR = . B -[31
ARCT is a level playing feld. N1
AR = f53m BC = T0m and C4 = 110m.
Chd = 70°, D4C = 587 and Cis dus Sowth of B.
(a) Calculate the bearing of 4 fom O
Ammwer - M
(b} Calculate 450
AmTwer . m [3]
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(€} Thers are two varmical trees, 4AY and O each of height 17m one at each end of the path A
1)y Calonlate the amgle of elevaton of 17 fom B

AmmweT [2]
(@) A bird flies in a soaight Ine fom X oo 5
It takes 22 secomids.
Caloalate the averape speed of the bind.
Ammwer . Epa'h [3]
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24 Inthe diagram, the bearmg of B from A 15 170°.
The bearing of 4 from C s 060"
The bearing of C from B 1s x°.

M/IJ1612/17

Given that mangle ABC is 1sosceles, find the three possible values of x.

Answer x= ... OT e, O oo [3]
25 (a) M/TLIGE2LSS
A
31
- B
115

AR 13 vertical and CF 15 honzontal.
AB=31mand CE=115m.

Calculate the angle of depression of C from A.

—[31
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(b)

354
1100

E

Jand E are two positions at sea.

The base of a lighthouse 15 at L.
Jis due East of L and K is due South of L.
E1 =3534m and £J=1100m.

(i) Calculate LJK .

Answer

(ii} Hence find the beanng of K from J.

Answer
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6 (a)

ABCD represents the rectangular slopmg surface of a tmangular prism
ABEF 15 a honzontal rectangle. CE and DF are vertical.
CRE=15",DC=5mand AD=2m

{i) Calculate AC. MIL621/9
Answer . - ..m[2]
(i) Calculate CE.
Answer . - ..m[2]
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{iiiy Calculate FAE.

B) (D

10

A triangle has sides of 10om, 9cm and 6 cm and an angle of 6%, 35 shown i the diagram.
Calculate 8

(i) The mangle K&H bas sides of gom, bom and com el

a3 shown in the disgram. /\
It is given that KGH is an obtuse angle. r i

et (a®+ B%) [
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Marking Scheme

=)8.75
! Eg :; 2 70e e B2 for one correct www or B1 for %
or % oe seen
- 5sin 65 ) . _  BC  AC .
2(a)(1) 65— sings correctly obtained Ml for Z===2 "= oe soi and
Bl for AC=BC-5 oe
2(a)(11) 22.7t022.75
2(b)(®) 11 M2 for
10 BV 132=62+102—2 x 6 x 10 x cos PRQ
Or M1 for
132=62+ 10>+ (2) x 6 x 10 x cos PRQ
33 . 33
Al for 10 O for 60
. 1+
200G  [po "
3(a) 128[.0]° or 128.03° to 128.04° 4 | B3 for 66[.0] or 66.03 to 66.04
or
M2 for [cos L] =
14% +8% —13°
2x14x8
M1 for13?=142+82-2x 14
x 8 x cosL
After 0 scored. SC1 for 62 +
their BLA
3(b) 6.93 or 6.92 2 | M1 for 132 —11% isw
3 3 hours 28 minute: 2 3
3(¢) 3 hours 28 minutes M1 for 13
4(i 7.95 or 7.948 to 7.949 2
® M1 for cos 58 = i) oe
15
4(i1) 133.7 01 133.72 t0 133.73 4 | B1 for32and
M2 for sin R = 15 x sintheir32
11
or
M1 for ,15 =— 1
sinR  sintheir32
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TRIGNOMETRY 4024

Compiled by : Mustafa Asif

3(a) 20 000 2 | Bl for answer figs 8 or 400 000 s=en
or figs5 - figsd seen
(k) 235 to 240 1
3(c) Correct position of C 1 | Bl for bearing of 120° from .4 or
195° from B
3(d) 25610 2.96 2 | Dep on 2 marks in (c)
B1FT for correct measurement of their AC
S(e)1 388 or 3878 t0 38.70 3 in7
(=X = M2 for sjn[...]=45]ﬁﬂ'ﬂ
- af 45111’.1‘1]“|
it 6 A
or M1 for — ad =— 5 oe
sin[...] sin70
5 i1 202 or 2018 to 2019 3
()) o AL for il » 60 oe
125
or M1 for 6 - or ﬁmp
their time their ime
6(a) 6 nfww 2 | M1 for (2 x (6 +9)) / (time in hours)
6(b)(i) 130° 1
6(b)(i1) | 220° 1
7(a) 952 11742 —1322 M2 | or M1 for
cos A= 2 <2, 1942 - .
2%95%x174 1327 =95 +174° —2x95x174 xcos A
A =48.56[7...] or 48.57 Al
7(b) 1580 to 1581 4

M1 for % x95x174 xsin48.6

AND

M2 for their area x 3 + 100 x 8.50
or M1 for two operations correct in
their area x 3 + 100 x 8.50

or for 3 + 100 x 8.50 soi
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Compiled by : Mustafa Asif

M2 | A1 for AC? =43 +62° oe

8(a) X f 627
i -‘ ] 4 3\' 7
or FX?=95— LE or FA [ 5| =93
2 L=
6.2 .
Fri=o5'_| = ’ 2 .
o [ 7 ) or FP + LE] —95
2
[EF2 =] 9 5% — their AE? oe M1 | Dep on M2
or [EF: =:| theirFX* — [6 2 t
or [EF: =:| theirFY* — L;‘f]
8718 to 8.719 Al
7747 to 77. 2
3(b) 1747 t0 7150 lﬂfcr%xﬁ_zx-ﬂ-ﬁxﬁ.?l
: 38.1°or3809__° 3 3
© ot M2 for 2sin”{ 2% | oe
9.5
or M1 for sin™ | —— | oe
Altermative method:
3 2 2
M2 for cos AFB——— *23 —6.2
2x05=05
or M1 for
622 =05 +95° —2%0 50 5xcos AFB
8(d 76.1% or 76.2° or 76.14 to 76.18° 2 7
(d) or or o MI for tan[_]= 872
43=2
9 106 M1 for [BC? =] 6* + 72 or better and
. 6x7
M1 for [area triangle BCE =] % or 21
10(b) 13.7 or 13.70.... B1 for 146°
AND
M2 for V122 +22 —2x12x 2 x cos146
or M1 for 122+ 2% -2 % 12 % 2 % cos 146
Alternative
B1 for 9.95 or 9.948 10 9.949 o1 6.71[0...]
AND
M2 fory/their6.71 + (their9.94 +2)
or M1 for their 6.712 + (their9.94 + 2)*
10 3.0 or 3.00 to 3.01 5
(c) or3 03 M for tan ﬁgsll) oe
figs2
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Compiled by : Mustafa Asif

Tsin 47 2 7 3
@ | neap3Tsms Mg 228
28 sinCAE  sin4d2
OR
- g
CAB—si _]| 3. 7zn42
.28
OR
sinCAB  sindl
= and
3.7 28
sin=0.88[42..]
CAB =62.15[4.. ] Al
11(b) | [0]17.2° 2
M1 for 135+ 62.2— 180 oe
11(c) | 1050 10.6 4 | B3 for 405 to 4.06
OR
M2 for
V2.8 +377 —2x2.8x3.Txcos(180— 42 —62.2)
e
or M1 for
28 437 —2x28x3 Txcos(180—42—-62.2) oe
OR.
1 A7 -
A2 for 285in(180-42-62.2)
zin 42
; e L
or M for S0(180-42-622) _sind2
AR 28
OR.
T ey 47—
A2 for 375in(180-42-62.2)
sin 622
" — — ¥ i ¥
or M for S2M180-42-622) _sin622
AR 3.7
OR
Bl for ACB=758
12(a) | 040 1
12(b) | BC= M2 | or M1 for 257 + 387 — 2 x 25 x 38 x cos(360
J25% +387 —2 %2538 cos(360 — 220) —220)
BC= 5936 to 59.37 Al
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TRIGNOMETRY 4024

Compiled by : Mustafa Asif

12(c) 204.1 to 204.3[2..] 4 | B3 for 24110 24.3[2..]
OR
i —37
M2 for sin B = o 30360 220)
594
or M1 for sin B _ sin(360 —220)
38 594
and M1 for 180 + fheir B
13(a) ZARB = #FRQ, [vertically] opposite 3 | Bl for one pair of angles stated with reascn
ZRAB = ZROP, alternate [angles] or for two pairs with no reasons or incomrect
ZRBA = ZRPQ alternate [angles] Teasons
AARE and AQRF similar, equal angles
€ gle Bl for a further correct pair of angles with
reason
. _ 5 R
13(®)(@) [4Q=]18.72 or 8.717[...] “ | M1 for m555=i or si.113‘_‘r=i oe
AQ AQ
13(b)(u AR=17.37[2... 2 y . 4
(b)) | L ] [2--] M for mﬂj:T{R or smSS:% e
13(b)(1ia Area ARBE=7118.81t0 19.2[... 2
(L)1) | [Area 1 o [---] M1 for %xrﬁe#‘?j? %x9xsn35 pe
ot FT their AR 1 s -
Or — x their737xf9" —(their7.37)°
13(b)iv) | 19610197 l].f‘i‘l-"l:l- 3 M for tan 35 = FR oe
1 - ] their RO
55 . 516 /- or PR _ their RB
L 73 their RO their AR
& where their RQ = (their 8.72 — their
0.942 . 1.34 13T
n " 0 {
' M1 for their area ARE +

%x their RQ » their PR
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Compiled by : Mustafa Asif

14(a)

Mead to ses 2 58 roumded from & cormecthy
obtaimed 2 581 or better.

3

Method 1
A2 for AF =3.8500545 or (3.65+ ) =sin45
o

AF . 3652
Ml foreg —— —cosds o simdSa————
E 3 Cos ST T

Mlethaed 2
AL for such as
AF + AF =385 or 3.65° + 3.65° = AC" zol

3.45°
==

ALl for 4F° =

Al for AT =2.580[9.. ]

14

T3

ALl for 7.5° +2.58°

14(c)

. o 0Sm 365"
28.8% or 25imn” | —
|.~ rheir7. 33

M2 for 2sint| D= 3650

) - i therT 03 f

orcos [..]= tRairT 937 + rharT 937 —3.65°
2 w7 937

Or

. 0.5%3.65
M for sin],_Je—o o292
s

or 3.65° = thedr 7,037 + their7.03% — 2 ~their 7.03% =
cos [L..]

14D

1118 or 112

14(diz)

80.7°

15(a)

15(b)
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16 7040 or 7035, __. 3
@ o M1 for % «100 % 70 0e
M1 for %x 100 =110x=s1n 40 oe
16(b) | 374 0r3750r37441t0374.5... S | M2 for 110% +100% —2x110x100 x cos 40 oe
or M1 for implicit form
Al for 5250 or 5247. __.
(or 724 or 72.43 to 72.44)
M1 for 70% +100°
l1o6(c 643 or 64.27 to 64 .28 nfww 2 . istanc
© M1 for sind0 = M o
100
16(d) 235 3 | B2 for [angle ACBE=1]34.99 to 35 or
[angle ABC'=1]55[.0..]
70
or M1 for tan[ ACB | = —
100
100 ) _ _
or tan[ ABC] = 0 or equivalent trig ratio
17(a)(i) 14.4[2...] 2 | M1 for 12* + &
17(a)(ii 128.6° to 129° 3
(@) M1 for tan 6 = 1—%01‘ tan 6 = E
15 12
Al for 38.6to 38.7or 51.3 t0 51.4
After A0, SC1 for 90 + tan'l(%) evaluate
or 180 — tan'l(%) evaluated
17(b)(1) 472 to 488 2 | Bl for 6.3 t0 6.5 seen
17(b)(i1) F correctly placed 2 | M1 for either TF = 6 cm plotted or correg
angle
17(b)(iii) | 242° to 248° 1
18(a) 140° 2 | M1 for 180 — (360 = 9) or 180(9 —2) + 9
18(b)(1) | 21.89.... with at least 3| Milfor 7 +18 —2x7x 18 x cos 115
77+ 187 -2 x 7 = 18 x cos 115 seen A1 for 479.5 or 373 + 106.49.. or
373 +106.5
18(b)(11 18.8° to 19° 3 in2
(®)GD) © M2 for sinB = Lism28
16
or M1 for smB _ sin28 oe
11 16
18(b)(iii) | 93.47°to 95.5° 4 | B3 for 84.5t0 84.6
109x2

orM2forsmfF= ——— —  —
their DE x21.9

1
or M1 for 109 25 =% 21.9 = their DE = sin F
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19(a)

14.96 to 15[.0] ufww

3

M2 for 15.12-2* (=224.00)

aMiforDC+2 =151 or
15.1° = their 2% with horizontal line seen
or B1 for horizontal line and 2 so1

19b)

0746109753

of +11° - 151"

—_—¢
1x9x11

or B1 for 15,17 = 9%+ 11%-2:0x1 Lxcos[4] oe

M2 for cos [4] =

123.8 to 124.1 nfww

M3 for § x0x1 1xsin(b)+ 4 (4+6)x(a) oe with (a) #15.1

S01

or M1 for % % 9% 11 x sin (b) oe so1
and M1 for %X (4+ 6)x ((-') oe with
(a) # 15.1 s01

19(d)

495.5 10 497

FT (c) x4

B1 for (figs 5]2 sot
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20 (a) [DT=110.8 or 10.816 to 10.82 2 Ml for DT = 6"+ 9 oe
(b) 139 or 139 2to 1393 3 B1 for BT =10
M1 for sum of areas of four triangles
seen, with at least 3 of the following
correct: lexé, l><9‘><¢5,
2 2
1 ] 1 i
Ex 8xtheir DT | B x Qxtheir BT
(c) 504 2 Mlfor9=x8=5 or %x;‘xgxé
(d) 50.7° final answer 3 M1 for finding an acute angle in triangle
THG.
11 9
o tan|. .. 1= — i =
eg tan[..] 5 o an [...] T
A1 for 50.7[..]° or 39.28 to 39.3°
1 {a) 283" 1
(b} 035" 1
(<) [4B=]1534 or 1538[..] 3 Bl for ABC = T4
M1 for jﬂ_ =— 1
sm3l smABRC
(dj [ =] 20008 to 20.1 3 M2 for
[DE*=]19"+27* -2 x 19 x 27 = cos 48
or M1 for cosine formmla with one emmor
(e Comect working leading to 4 M1 for A =19 x cos 48

114 munutes or 1 hour 54 minutes

or for CX'=19 = sin 48

M1 for DX =27 — their AY
Or for DX = ,their DC* — their CX*

their DX
7 "

M1 for Time = 216=
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2 @

(id)

(b)

4.57

531 1269

-

M1 %=m52? oe

M2 for CD=_i o8 or
zin 4]

M1 fori=siu41 oe
cD

M1 for %x?rx 5xsin POR = 6 oe and

Al for 531 or

SC1 for supplementary angles from sin
FOR =k

(b)

(€) @

(i)

3268

922

13.60r13.7

16.5

4t

[ B~ ]

M2 for
65° =110° +70° = 2x110% T0x cos ACB
501 O

M1 for the cosine mle with one error.
and

Al for339 or 146.1 or 59.2 and

B1 ft for 360 —their ACB oe
SC2 for 109.1 or 37.0

M2 for
AD _ 110

sin(70 + 38)or(180— (70+ 38)) sin70

501 or

MI for 70 + 58 or 180 — (70 + 58)

M1 for tan YBC = %ﬂffﬂﬂ Hfo:E

17

Ml for Figs % sol and

Blfmﬂw%msni
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24 280, 295, 310 3* C2 for two correct values
OR
B2 for two from 70°, 40° and 55° seen
OR
B1 for 70° seen
or for 10° or 120° correctly positioned
on diagram
25 (a) 15.1 or 15.08(..... 3 M1 for tamﬁ?:ﬂorta.nif?:E
115 31
Alfor@=15.10r =749
®) @) 188 or 1877...... 2 | Ml forsinf= -
1100
(ii) 251 or251.2(....... 1ft 270 —their ZJK final ans.
26 (a) (i) 5.38 to 5.39 or V29 M1 for (AC?)=2? +5°
(ii) 0.517 to 0.518 M1 for %:sinlS oe
AF L
(iii) 68.8 to 68.9 M1 for T:(:OSIS oe or BC?>=BE?+ (theig CE)?
any complete alternative method
Al for 1.932 and
M1 for tan FAE = oe or ———
2cosl5 their( AF
(b) (@) 80.9(4....0r 81 Bl for 10 = 6" + 9% —2x6x9xcos &
or
B2 for cost :w
2x9x6
(ii) >
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