After completing tié nit. the students will be able to:
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Extend sine and cosine functions to angles between 90° and 180°.

Solve problems using the laws of sine, cosine and the area formulas for any triangle.
Solve simple trigonometric problems in three dimensions.

Apply concepts of trigonometry to real life world problems (such as video games,
flight engineering, navigation and sound waves).
Interpret and use three figure bearings.

Solve real life problems involving bearing.

Apply the concepts of bearing to real world problems.

7.1 Trigonometric Ratios or Functions

Consider an angle B of right angled lrlangle POM, wlh rlghfq.p-g

M, where OM is called adjacent side, "JIAE fr‘fﬁléﬁ gﬂbp ﬁq,bldﬂ
and PO is called hypn[enuse Th(.&h.“\.H i

adj.
(i) sined (sin ) \T‘Jﬁ}fﬁ- J‘ J flb cosine B(cos B) = hIFP

R } A
III\ILHI"-._,-:'

Opposiie side

Q0  Adjagent side M

[ hyp. _ ' I hyp.

(iii) cosecantd (cosee 0) = -5 = opp. (V1) secantf (sec ) o5 = opp.

| opp. . | _ adi
(v) tangent® (tand) = ad;, (Iv) cotangent B(cot 8) = tan® ~ opp.
The above six trigonometric ratios, are also called trigonometric functions.

Remember! Note

sin @ does not mean the product of sin and 6. sin cosh
The sin 8 is correctly read as sin of angle . tant = cosB ? s sin

Trigonometric Values for Special Angles
Trigonometric values for 0°, 30°, 45°, 60°, 90° and 180 are gwtﬂ incthe fﬁﬂuwh\g {ab!e

SR Ahped - 30° _ o 45%n 6I}d|~': ~790° T 180°
N Y AR B

AR @lﬁlj_ﬁ e ﬁ 3
i\][‘dj 5 j‘---“\"/j : l
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gkl h 7 5 5 0 |
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tan 6 0 _\E 1 V3 undefined| 0




Signs of Trigonometric Functions
The signs depend on the quadrant in
angle lies.

Consider a circle h

In 1% c;lu.-mlram:w‘>

smﬁ——:»[} cnsB—-—}{] lasmIB—"}i >0,
r ¥ X
r

r X
cosecO=—>0,secO0=—>0,cotb ="
i X ¥

Rl Adeof
W@M‘&gﬁjﬁ o

>0

Hence, in the 1* quadrant all trigonometric functions are positive.

In 2™ Quadrant: x < 0,y > 0

smB——}U CCISB-"—{ 0,tan ﬁ“l

r r e

I
<(), casecB_J—:vD secﬁ-—iiﬂcmﬁ-
y

¥

—-."l'

<)
‘.

Hence, in the 2™ quadrant sin and cosec functions are positive and all other trigonometric

functions are negative.
In 3 Quadrant: x<0,y <0

,ng“_< 0, cosB=
#

Hence, in the 3™
functions are e
In 4" Quadrant: x > 0, y<0

TR
(&mmws?:ﬁfg— <0, cnfu: ——: >0

wf\s\a&l&cm functions are positive and all other trigonometric

I X —~y ¥ x :
sin 0= —=< 0, ¢cos B==>0, tan@=—=<0, cosech=— <0, cotd=——<U_ seci= =50
—y x

r r X

_J,'

Hence, in the 4" quadrant cos and sec functions are positive and all other frigonometric

functions are negative.

Quadrant-11

Only sin # and cosec 9
are positive.

'

Quadrant-1

All positive.

o ANa ol fr\*\ J ;1 G@)m

\ r\\‘]ﬁ] \‘ﬂ \_S

Only tan H and col &
are positive.

t,;a@a** e
Quadrant-1V

Only cos # and sec #
are posilive.

¥




Trigonometric Values for Special Angles
i.  Trigonometric Ratios of 0°
Consider a unit circle with centy r{_,
P(x.y) on it such that mZAOP J\?m\

As P(x,y) lies

Se, x= 1L, y=0,r=
y 0 | |
sin 0° = ";=T=0 ., cosec 0°= Sin0° =0 = undefined
e e
cos (° = iy sec T
y_0 il
tan0°=}*=—|-=ﬂ, cot® = W_ undefined

ii. Trigonometric Ratios of 90°
Consider a unit circle with centre at O and take any
point PCx,) on it such that m£AQP = 90°

As P(x,y) lies on y-axis, \'\j j\gl( (\\\B’ @\J

a xsm:of: Li_;iy\\%?ﬁbﬂ%(\m@% =T =1

o % @ . a1 s e
cos90 -:—T—U , sec90° = 0s00° = 0 = uhdefined
tan 90° =-'E =E'J- undgﬁngd Cﬂtgﬂn = '{T}—= 0

iii. Trigonometric Ratios of 180°
Consider a unit circle with centre at O and take any

po:nt P(x,y) on it such that mZAOP = 180° As P(x,y) lies /—\
on x' — axis.
$O, x==1,y=0,r=| ‘"“iem Jﬁl}i 4.,

. o] _
sin 180°=f=%= 0, ’\{x E S&:@@E
~\ )
g | | ) \\b | ¥
cosec 180 = SinlBe 0 undcf‘mﬂj}x \;m(‘ ]
-1

I -
T_W cos 180° —1
0 ] -1

=—l- =0 , cot 180° = tan 180° = 0 undcf‘ned

cos]180° =

HI‘:: ‘~=IH

tan 180° =




Extending sine and cosine Functions to Angles Between 90° q B((L®iﬁg\u

a, Trigonometric Ratios of an Angle of tl}e Fq (ﬁt@‘
Consider a unit circle having r gily? | }a\ m\ﬁ Vi L

0(0,0)in the Cartesian coordin B $ing) P'{—sin
be any point in quadra t«.]: o5 th\al fercncc of the

circle, i\l}\ﬂ\? b

where m£MOP = #= m£YOP' <
mZMOP'=(90° + &) and m£LPOP’ = 90°

so, we have m£ZOP'M’' = m£YOP' (Alternate angles)

That is, the angle (90° + 6) is obtained by rotating the

angle @ counterclockwise by 90°

The coordinates of P' will be (—sin8, cos#), i.e. the new x-coordinates of P' becomes the
negative of the y-coordinate of the P and new y-coordinate of P' becomes the
x-coordinate of the P.

As we know that in unit circle, cosine and sine of any angle are represented by
x—coordinate and y-coordinate respectively. Therefore,

cos(90° + @) = x — coordinate of (90° + &) =-sin @ % @Huu
.I-""‘\.
90° + @) = dinat f9ﬁ°+ = =
sin ( y — coordinate of ( @3 &Q\Y\\’\\‘\A\ egg’ sin @

Hence, sin (90° + &) = cos@, cosee (902 cos (-6) = cos &
cos(90° + @) = — sinB .S #\F sec 0 tan (-6)=—tan 8
tan(90° + 6) = — cord 3o bdwe)--tane

b. Trigonom ns nf an Angle of the Form (180° - 6)

Let m£MOP = fand mZMOP' = (180° - 8)
Here APOM and AP'OM’ are congruent, such that
mOP' = mOP, mOM’ = mOM and mP'M’ = mPM
In APOM, we have :

. b a
sin@= —= and cos = —

mOP mOP
In AP'OM’, we have
; y—coordinate of P’ _ b p
sin (180° - &)= = —== = sing
: 9 mOP’ mOP’
y—coordinate of P' '-’-
180°— @) = i
i % mOP’ _ t‘a ’"*Tf"\?ag
Hence  Sin (180°— —s. 8\ "«\ x\jﬂ “quﬁec (180° = ) = cosec @
cus(lS{}“ﬂ; sec (180° - @) =—sec @
an (18082 -"13"5' cot (180°— f)=—cot 8

Example:1 Find the signs of the following:
Sol. (i) cos 75° (ii) cot 250°




(i) 75° lies in first quadrant, where cos is positive. _-ﬁﬂﬁﬁﬁu

(i) 250° lies in third quadrant, where cgf is! pos\imﬂpu \\ WG
Example:2 Without using calculator ﬂﬁ&x;ﬁé\‘@:{ﬁﬁ\‘vﬂ& of H&e following trigonometric
functions: (i) sin 120° t_'u} ca*t\‘.{{)ﬁ'\ f‘u )
sol. (i) sin 120° o )‘] \|| o

120° lies in M}ahi 11, where sin is positive.

sin 120° = sin(180° — 60°) = sin 60° " sin (180° - 6)=sin 6

¥3
2
(ii) cot 150°
150 lies in quadrant I, where cot is negative.
cot 150° = cot(180° - 30°) = - cot 30° .. cot(180° - @) =—cot O

=3

1. Find the signs of the iulluwinu. } f--wﬁji}
() sin 55° N ] ot
Sol. sin55° lies in the first quadranL whﬂ;&; Lls\ﬂ%a IVEL J ]
(ii) cos 145°
Sol. cos 145° lies in the rﬁg@m&n wherc cosine is negatwe
(iii) tan 111° \;x[]\“Ju'J

Sol. tan 111° lies in the second quadrant, where tangent is negative.
(iv) see 179°

Sol. sec179° lies in the second quadrant, where secant is negative.
(v) cosec 88°

Sol. cosec 88° lies in the first quadrant, where cosecant is positive.
(vi) sin 14° :

Sol. sin 14° lies in the first quadrant, where sine is positive.

2. Fillin the blanks:

|'|_'p“—

(i) tan(180°-@)=..tan @ (iv) cos(90° + @) = ...sin @

Sol. tan(180° - g)=—tan @ - Sol. cns{90“+8}=—sinﬂ

(ii) sin(180° - @)= ...sin @ (v) cosec(180° — N 50¢ 0
Sol. sin(180° - @)= +sin @ Sal ep l&ﬁi’\q‘ } e

(iii) tan(90° + @) = ...cot § ‘( P‘Aﬁ) £ cosec 0

e H T‘:‘ﬁ’!“’ ) = +cosec @
fl‘* exant value of the following trigonometric

Sol. tan(90° + ) =~cot @ O\
3. Without using nalc !a r?a\i{
functions. <[\ J
(i) sin 150° M
1

Sol: sin 150°= sin (180°=30°) = + sin 30 = 7 sin (180°-6) = sin6




(ii) tan 150° @
ik\,ﬂ“—“

Sol: tan 150°= tan (180°-30°) = — tan 30 %1@‘\ ﬂ \I thh) fgl)i 91 ~tanf
o _."."I""."' L \.\
(iii) see 150 I'\rJ \ u H\H‘ B
et 2
Sol: sec 150°= qeéxﬂﬁghmé )=—sec30°= o s.sec (180°-8) = —sech
W

(iv) cosec 120°

2
Sol: cosec 120°= cosec (180°-60°) = + cosec 60° = ﬁ Joeosec (180°-6) = —«osecd
(v) cos 120°

: o I
Sol: cos 120°= cos (180°-60°) = — cos 60° = - 5 008 (180°-8) =—osd

(vi) cot 120°
Sol: cot 120°= cot (180°-60°) = — cot 60° = — e S.cot (180°-6)= @@ij
"Gﬂ AN / @Io>
(vii) sin 135° ,\ 7 ‘{—' \\5\\_\\3 L
r“"‘ s —
Sol: sin 135°= sin {13{]°+4S°)\—#|-\§\§\' _.,' .sin (180°- @) = singd

(viii) sec 135° \ ) NHT\

Sol: sec 135°= sec (180°45°) = —sec 45°= _.[3 .".sec (180°-0) = —sech
(ix) cot 135°

Sol: cot 135°= cot (180°—45°) =— cot 45° = -1 ..cot (180°-8) = —cotd

1.2 Obligue Triangles

An oblique triangle is any triangle that does not contain a right angle. It can be
either acute triangle (all angles less than 90°) or obtuse triangle (one angle greater
than 90°). Following triangles are oblique triangles:

\\J ‘_\I

The Law of slnus i ;

If a, b and ¢ are the sides and o E- and y are the angles of opposite sides of any
triangle respectively. then the law of sines is:




(4]

= sin
Shl

singx
The law of sines is a relati
While solving a trlangle the Ia

and one side which is np[{ﬂW%

Example: 3

In a triangle AM

sol: As we know that
a+P+y=180°
o= 180° -
= |180° - 45° - 30°= 105°
Now, by law of sines
a 0 N6
siny

sina@ sinf
Far LD e

sin150° sinds5°  sin30°
a b

sin 75° am45’"‘

[sin 105° = sm(lSﬂ" 75°) = si
a

sin 30

Taking sin 75° v oy
asinds® GWU 4_ 6
= = = 4 4cm
sin75° 0.97 0.97

Skilled Practice!
Solved AABC in which
a=T77°,B=66° a=2cm
Sol: a:77°,B=66° a=2am
we know
o+ +y=180°
y=180°—a-f
= [80° = 77°~
= 37°
By law of sines
a b

66°

sin @ :m \%\ (\S\E\ o

: =h
SO sin '??“

i ™

SmTU m
‘afhzi the sndes of a triangle.
1§€

d to solve a triangle, if two angles

en angles are given,

45° y=30°, a = 6cm, calculate b and ¢,

C

a=6c¢m
Ol

sin30°
_6x(0. 5} 3.0
097 0. 97

sin 75°
axsin30°
S e

0.9135x2

0.9744
1.87=b
© b=1.87cm

o [
sina siny
2 c

sin ??“

sm 3 ?""
(g\@g\ﬁ : 2 =

0.6018x2
—_—

0.9744
1.2d=¢
c¢=1.24cm
= 1.87cm, c = |.24cm

So,r=37%b




Challenge! = ff“lf:) al“ 0
Can we use law of sines, when two sides and h;ﬂudﬁi Rhg m%m’ﬂ of a triangle are
given? ..: II,L o [

\
Sol. No, not directly if you have jﬂ xﬂ‘f\‘}}“@ WL te.ﬁttween them. You lack d for side o and J

for side. No pair is complete.

If you have only sﬁgﬂ E{N.'

The Law of cosings

[fa, band c are the sides and o, B and y are the angles opposite to the sides of any
triangle respectively, then the law of cosines is:

you do not have any angle to start the ratio

TR @ +h—c?
= —2abcosyorcosy= Sab
bz+ 1_a2
a*=b*+¢*—2bc cos o or cas o = d
2be
c?+al—h?
b*=¢*+a?~2cacos Borcas ff = —
Example 4: In AABC, a=3,b =5, ¢ = 7. Find the values of o, Band . F‘miﬁ
Solufion: Given that a=3p=Se=7 N IR
By using the cosines law, we have 0\ ,{U fﬁ T‘M 1B il
L \_" 9! -9 13
cosa = : =
ﬁﬁ AR5 0 14

af+c-—b* 3247252 9+49 Tl
cosfd = = =
2ac 2x3x7 42 14

= = — Q
B=cos [Id] 38.2
As a+PB+y=180°

¥=180°— a—i—lﬂﬂ“—ZIE“ﬂf 38.2°=120°

2. When two sides and their included angle of a triangle are given, then

VO

I )
Area of AABC = Eb{:sm o= ~1- acsmﬁ— %}h{u’fn , 1 (ﬁ—ﬁu'iﬂ'

7 4 )
Example 5: Calculate area nfnl;'\ ‘j ﬁ\sﬁ =3, 2,b=32andy=70°
Solution: Given that a=4.2 b ﬁ}»‘qﬁﬂmw

f&hﬂ&[ N\ ab sin y = [4 2)(3.2)sin70°

] !
= 5(4.2)(3.2)(0.94) = 6.31 square units




h When three sides of a triangle are given, then %, u;»“ M\fu
oG

Arca of AABC = Js(s a}{s b)(s E/TLF{)“T‘“SA\ @{é

Example 6: Calculate area of h@\p};\ cha 4cm, b=3cm, ¢ = Sem
Solution: Given l‘l’tﬁ £ cm ¢ =35cm

arb¥e 4434 12,
2 T

s—a=6—-4=2
s—b=6-3=3
s—c=6-5=1|
Area of AABC = Js(.s —a)s—b)(s-c)

= J6(2)3) (1) =36

Il

= 6em?
Skilled Practice!
Find area of AABC, in which i \
(i)a=8cm, b=9m,c=10cm {:i1u=51un,b 2.3 cm. L/E\J d\@{\_;@}ﬁ‘?u
Sol. @5 = a+i+c 3+92+1n_g'7_43 (V?i\‘{\ (T
o F\AHE\\ "J

5”%35(13.5-3}{13.5 9)(13.5-10)
= J13.5(5.5)(4.5)(3.5)

1169.4375 = 34.20cm?
(ii) a=6.lcm, b=2. 3cm, y= 80°

1
Area= 3 ab siny

= % x (6.1) (2.3) sin (80°)

= (7.015) (0.984)
=6.91cm?

s
cone
A

¢. When two angles an:l one side of :: triangle ?_\r: given {;h\ﬁ,{ _i;\
a*sinfsiny hsipa

Area of AABC =

Esm@ Q LSS : :
Example 7: Calculate ar Io\f E in which o = 35°, B = 65° a=2cm
Solution: As we ;ﬂﬁ
+y= 180°
35°+65°+ y= 180°
y= 180°-100° = 80°= B80°




Area of AABC = 2sina

_ (singssin %ﬂm

a*sinfsiny

~\[% '?\ to) T
ﬁ"n \I

Ao

YW “‘%

2sin35°

23\1‘1‘@ Bl
1)(0.98)

Skilled Practice!

Calculate area of AARC, in which

A=50°v=40° ¢c= 10cm

Sol. B=50°, y=40° ¢c= 10ecm
o+p+ y=180°

= 180" -pB— ¥

= 180 -50°—

cEsinla)sin( )

2sin(y)

Areca

40° = 90°

_ 10%sin(90°)sin (50°)

25m{40°}
100x1x0. ?a&%

: WBW" -
59.58cm?

(0 W Y‘u\

1. Solve the triangle ABC, in which

(i) a=6.1cm,b=84cm,q=42°

Sol: a=6.1 cm, b=84 cm. o = 42°
use law of sines

a b
sina _ sinp
6.1 2.4
sin42° T m
, 8.4xsin42° O\ \
sin 3 —E@ﬂ\w 2
B =sin-10.92
B =67.1°

o 20 ﬁuﬁf&
12)EN

T'%@@E ‘:f

\\ (el

r+B+y = 180°
y=180°-a-f
= 18042°-67.1° = 70.9°
use law of sines
b weally
sin Sit A
Niic Aol
| R
= g,«n@
‘3\ \J 3 sin67.1° 2
0.94x8.4
L
8b =c
So,c=8.becm, B=67.1° y=70.9°




M o e o il . . Tt
(i) a=122¢cm,c = 15.8 cm, y =50 @@@*
Sol.a=122cm, c=158cm,y=50 | ,5 (\SJU’ “*’3
use Iaw of sines \ i\ L U 0. 74,,(5 2
a \".'\ sinf} = e
sina \w sin 3 =0.77
122 N B =sin-! 0.77
sin  sinS50 B =50.6°
: 12.2 ; As we know
smiﬁ“xl—gjg- =sin & a+P+y =180°
0.76x12.2 o =180° =By
S = 180° - 50.4° — 48°
15.8
- =81.4°
0.59 =sina By | fei
sina =0.59 St
o =sin-1(0.59) a_ e
o =363° . sina  siny
a+B+y =180° m
B =180—-a-—y tf‘ in48
Bty es 0 ) Q@\&f\
B =093.7° \n\\> a % sin 81.4
use law nf‘sine Y\B\\\\E\l 5‘"48
C L
m =) Sln':rr " 0.?4 ! Ugg
b 158 ) SE R
sin93.7 = sinsS0 S'D.,H—ﬁ.?ﬂm,ﬂ.‘—SI.d' ,B—S'ﬂ.ﬁ'
15.8 - |(ivyb=48cm,a=4cm,p =T71°
b = Shsp° X sin 93.8° Sol: b=48cm,a=4cm,p=71°
it b
b :b?a x 0,998 sine — sinf
=20.6cm '4 X .4.8
So, b=20.6 cm, o =36.3° B= 93.7° sino. — sin71°
(iii) b = 5.2 ¢cm, ¢ = S5cm y = 48° sin71°x4 ST
Sol. b=5.2 cm, ¢ = Sem, y = 48° o r“j i)\
use law of sines .2 A \\}} \b}ﬁi@r
b e of\camies S 1w T
¥ FE\J ~
sinf SI?§J ¥ H\}\Bﬁ\mﬂ 0.79 =sina
5 ZK\IﬁJﬁ{M vl sin o =0.79
sinf3 5m4EE° a =sin10.79
sin48°x5.2 | a =52°
5 =sin 3 we know




a+B+y =180°
¥y =180°-a-
_180°T5€’°
=57°7 \ j\
By law of sine L L
f‘\ibT\M %
sinB ~ siny
48 ¢
gsin71®  8inS7°
ErRe | S
sin 57 X So9] =
0.8x4.8
09 . °
43 =¢

so,c=43cm.,a=52° .T"'S?n
(v) B=70°%b=28m,ca=100
Sol. B=70°b=8cm, a= 100

use law of sines

sin \\NW

sinl00° sm‘m"

8
a = Sin70° * sin 100°
¥ 0?;4 o
a =84cm
we know
a+tP+y =180°
y =180°-a—-J
y = 180° - 100°-70°
‘r — lﬂﬂ
use law of sines \ ol
b f-§ i J(A\

sinf3 Fﬂ'?f" j\ﬁ-\&\ H

M\M*

sin 70° sin10°

sin 10° x Soae =c

\B\\V g\mu

\ @m
\m\‘%ﬁ i

.I-‘._f-"
¢ —I.S cm
So, So,a=84cm,c =1.5cm. . y=10°
(vi) @ = 6cm, o = 55°, y = 60°
Sol. a=6cm, a=55° y=60°
we know
a+B+y =180°

B =180°a+y
B =180°-55-60
B:ﬁsk}

By law of sine
a

j\i\\m&@ %&S

sin 65° x GrTes =h
6

0.91 x 083 =b
6 =b
b =6¢cm
By law of sines
9. B
sinf  siny
6.h c
sin65  sin60°
o 6.b
sin =g o
sm-l&ﬁ ,@{ﬁjﬁﬁ&
\\&\S\E:g—
6.3 =c¢
¢ =63cm

So,c=64¢cm, b =6.7cm, =65°
(vii)e =7 em, B=34°,y = 64°
Sol.c=7cm, B=34°,y=64°
we know




oat+B+y =180° S A
a = 180°—B—y 0 *;f"\ﬂ‘g{‘ﬁﬁ@gﬂ}% X sin 92°
=1 80ra 84 o il I‘* (0 \}l_“*ﬁl—”:.ﬁ_‘a\.ﬁﬂ U 7 g
; i \\\ Y\ &\\\j \ﬁj; aSigyy 1 9992
By law of sines J X - g iy
.\ .\ L ; a S Cm
kaJNj %J By law of sines
sinB ~ siny - i g
b 7 sinf3. ~ siny
sin34° ~ sin64° 2 = g
7 sin77° — sinll®
AT R R sinl[°x12
smar
s 0.19x12 __
b =44cm : 0.97
By law of sines 24 =¢
a H) b 2 ,ﬁlﬁ\_’ ".I".
sina sinB DS &}aj}] i‘#cm y=11°
a f each triangle ABC.
sin82° n3 \ \fjﬁ\ | a-?t:m b = 8cm, y = 38°
Sol. a=7cm,b =8cm, y=38°
‘”M in34° % sin 82° ]
Arca = = ab sin
4‘4 x 0.99 : :
as == K ]
0.56 ' = = (7) (8) (sin 38°)
=77 cm 2 )

So,a=7.7cm, b =4.4cm, a=82° =28 (0.6157)
(vii)pb=12cm,a =92°, B =T77° =17.24 cm’ 3
Sol. b= 12 cm, a=92°, B =77° (i) a=11cm, ¢ =14cm,p = 51
We kn § : Sol.a=1lecm,c=l4cm, B =51°

e ow | :
a+p+y =180° Ar:a=iacsml3 f
= 180"“92‘2—?7 I fjlrll'lllll A
: =11° \ 5 LQ\ {é‘t\hﬁ {Lﬁ'ﬁ é\#\)
By law of sines \ \ H«k\?.j_& ‘?5 :
; 3\ \‘u = 59.84 e
AR (ili) b= Imc=9cm,a=78°
SiRg -Mﬁs Sol. b= 3m, ¢ =9 cm, o = 78°
a 12 : I
sin92° ~ sin77° Area =35 besina




= % (3) (9) (sin 78°)

{miinte

0 o
y T et
|
() LM c.L a=23, y=89°
SSﬁl c=6.6cm, a=23°, y=89°
We know
a+PB+y =180°
B =180°-a-y .
= 180°-23° — 89° = 68°
_ C*sinasin
Area = 2siny
G (6.6)*(sin 23°)(sin 68°)
= 2(sin89°)
_ 43.56(0.3907)(0.9272)
e 2(0.9998)
15.7799 ”
Cﬁig@ cm?

M Tnm c=8.2 cm

3Jem,b=47cm,c=82cm
a=53 ,b=47 ,c=8.2

a+b+ce
“3

8=

53447482
% 2

18.2
AR =90

Area = \[s(s—a)(s-h)(s—c) |
= /9.1(9.1-5.3)(9.14.7)(9.1-8.2)
= 9.1(3.8)(4.4)(0.9)

= \“3693

=117

=13.5(0.9781
=13. Z{Ecm’ : :,iﬂ; K\{g\
(iv) @ = 10 cm, o M‘J ,B;, 16)93
‘Sol.  a= m&n\ ~62°, B = 69°
We know
oa+P+y =180°
Yy =180—a -
= 1 80-62°-69° = 49°
a®sinfisin
aren = 2siﬁ& .
_ (10)*(sin69°)(sin 49)
& 2sin 62°
100(0.9336)(0.7547)
= 2(0.8829)
70.4588
~ 1.7658 :32? N \\\é\l
(v) ¢=4cm, B Nf\ % |
Sol. ¢ = 4cm, Bm"l\‘ y = 80°
We know
a+B+y =180°
o =180°-B-y
=180 °-36 — 80 = 64°
P ¢’ sinasin B
2siny
_ (4)*(sin 64°)(sin36°)
- 2(sin 80°)
_ (16)(0.8988)(0.5878)
& 2(0.9848)

(vill)a = 6.12¢cm, b = 33%
Sol. a=6.12 cm, b= 834c % L"‘"‘

\.

y 6.12+8.34+?.12
A 2

e {\ \O“H}EU
fw

ﬂ\u Md




21.58 O
= T 10.79 ,.\&n/r\di t _::- ,I :I
Area = \[s(s- 'i'—b}dsi%f{i\l O \H‘ e

= J'ﬂ ﬁ"}(ﬂﬂ“‘@%‘*‘té}’flo 79-8.34)(10.79—7.12)
WPUJMWM 67)(2.45)(3.67)
= 453.53=21.29cm?

1.3 Solve Simple Trigonometric Problems in Three Dimensions

Example 8: The diagram shows a prism. Triangle PQR is a cross section of the
prism, where
mPR =20cm, mMP=12cm,
m£PRQ = 30°, mZPQR = 90°
Calculate the size of the angle that the line MR
makes with the plane PQLN.
Sol. In right angled triangle PQR, we have

mPQ _
30 sin30° ] o fﬁr-‘n .
i rﬂl.l”"l.llr m \".,Il",_,'-‘ l%l
mPQ = 20%3 \*r’ﬁ\u’*‘a WU
o LSS
10¥m-

SGR

In right maglei‘b@‘n&lb MPR, we have

mMR = J(mi’i]z +(mMP) = J(20)" +(12)° = V400 + 144 = V542
=23.3238 cm '

In right angled triangle MLR, we have

~opp-_ 1O _
SINX " [yn 23,3238 S

x = sin~1(0.4287)
=25.4°
Example 9: The diagram shows a cuboid
ABCDEFGH, mAB = 8cm, mAF = 6cm,
mFC=16 cm. Find the length of mBC.
Sol. In right angled triangle AFC, we h\a

mAC ———J(mFC) mﬁiﬁ c}fﬁ]ﬁ@? IG‘)E \
= 256 }qsf#[\mm 83cm

In right an gled&ﬁgﬁglc ABC, we have
mBC  =.(14.83) —(8) =+220-64

156 =12.5¢cm




14 Concept of Trigonometry in Real Life

Example 10: A plane takes off at an aqglffb {e[: ,'*a" w L
12° and travels 2000 metres ﬂqﬁg?tﬁq \bqﬂu ow high is
Py

the plane after travehn%fl]liﬁ t:i‘latahhel;,
Sol. In triangle/, ;H

mBC

sin 12° =

2000

(0.2079)2000 = mBC
mBC =415.8m
The plane is approximately 415.8 m above the ground.

Example 11: In a sound lab, two microphones are placed ¢ =3 m apart and a saumi
source is 2 = 2m from one and b = 2.5 m from the other. Find the angle between the

sound paths a and b.
Sol. Herea=2m,b=25m,¢c=3m

Using law of cosines, we have fﬁ-\ I.f,;w-'.fjj@ﬁ
3 g.=T 2 4 2 W | At
=2 +b* =’ _2°+(25) - = 4+ﬁ12\51—j‘?\j Etlf);s
2ab zmxm wx\/ -
_‘: x&(&& )
8# L
U {| J

Solved Exercise 7.3

o,
=

1. Inthe trlanuular prism, find
(i) the length CF.
(ii) the length BF.
(iii) the angle BFC, correct to one decimal place,
Sol.(i) BC = 3cm, CE = 4¢m, FE = S5¢m
In right triangle CEF, we have

CF = (CE) +(FE)

0 ' Jem

(4}2 +(5)1 — I ﬁ = 25 oy rﬁll:;_‘\l H,_,.l'|-i|"|j,ll'|ll'5"-l
= J—_ 6.4cm 'I:' IH—E-1I'\||:,'_",I ‘.Rﬁl.l'l;;ﬁ:?;:; IIl (f_",._l'l. =
(ii) In nght triangle BCF, we hﬂ'f"? \xﬁ \/ .\r \ '-._ ( 'L-;"-.":. RNLSRY

'l.ll'll'|'|—'-

JBC | lr(Gﬁﬂ“a“ U
oY +(@) - o
=50 =7.1 em




(iii) In right triangle BCF. we have
opposite “.
Ad Jecent O\ =)

tand =

2. The diagram shows a pyramid with a
horizontal rectangular base PQRS, in which
mPQ = 16 ¢cm, mQR = 10 ¢m. M is the
midpoint of the line PR. The vertex, T, is

vertically above M and mMT = 15 ¢m.

Calculate the size of the angle betwsen TP and the /has

answer correct to 1 decimal place.
Rectangular base PQRS

T ol 1‘\
vertical hei| &"lﬁfw m‘

=15em
M is the mldpmnt of diagonal PR
In right triangle PQR, we have

PR =(PQ)" +(QR)
= J(16)" +(10)’
=256+100

PR =356 =18.868 cm

Sol.

3. The diagram shows a pyramid. The base, PQRS, is
a horizontal square of side 10 cm. Tha

mVM = 12 cm. l:alnulat the slzﬂlf?

Sol. In right triangle PQR we gg\»‘q l,;'. LIS

ﬁ=J£mﬂ+«;“r{%ﬁ\_)g
2 ' 2\/[) +(10)°

' =+/100+100

_I S’ e

15 cm.
‘_.—.-l-'- —

P . 16 cm ) :
\ Give your

” “:)v

\ r}"i?\ ﬁ R,};& dpmnt of PR

_—

PM-FR=

2

’g'ff’s =9.434 cm

In right triangle TMP, we have
_ Opposite

Adj Jacent

TM

PM

145

ZTMP =tan-!(1.590)
=57.8°

tanf =

tan@ =

i

§




= +/200 -

il s H.—‘ﬂ\ \To 'ﬁ H \‘ \_-\ I.—J _ VM

=250 Uﬂbﬁ“ tan ZVPM = 3=
PM is the haﬁﬁfﬁ

,J
=
Q
¥ L-
=
f.;-,@\
1:-:5;51'
= =
—
[
L

12
tan ZVPM ~
PM-P—,f-——-—z‘§5=J5_ocm J50
: ol (D 5
In right triangle VMP, use the ZVPM = tan™! (W_l]
tangent ratio s e

4. ABCDE is a square based pyramid, in which
W AF =mBE=mCE=mDE= 12 ¢cm and
- AB = 15 cm. Calculate the size of angle
DEB. Give your answer to the nearest

degree.
Sol. In |soscelcs triangle DEB, we have -

s
mEB=mED=12em ﬂ,ﬁﬁ 1‘4"7% C}\t
s

BD is the diagonal of th
mAB = 15¢cm. o &r\]

8D =(BA) +(AD)

- sy +(s)
=4225+225

=450 =21.21 cm
use law of cosine

(8D =(BE) +(DE)’ -2(BE)(DE)cos(<BED)

450 = (12)* + (12)* - 2 (12) (12) cos (£BED)

A0
450 = 144 + 144 — 288 cos (ZBED) (1 _ o NTARE S
288 cos ZBED = 288 - 43 i\m ,\\ U\ Sy
288 cos ZBED=-162 ¢ \ e x‘n

cos éw\%ﬁﬁﬂ

cos ZBED =—0.5625
ZBED = cos™ (-0.5625)
ZBED = 124°




— . — — e —

9. The diagram shows a friangular prism with a

horizontal rectangular base ABCD. mAB =~1

mBC =7 cm, M is the midpoint af AD: the, Sﬁr{gﬂl’e- s
is vertically above M ani 4. mMT. =6em. Calculate ,,

the size of the angle hetween TB and the base.
Sol. M is the mid point of AD
mMA =3.5em, mAB = 10cm
In right triangle BMA, we have
mMB = J(m)! +(ABY’
=\(35)' +
=12.25+100
=J112.25 = 10.59 cm

6. [n an isometric game, the camera is

the player is 10 units in lruuq}qrgn n
distance? A T\I\ S\AL

Sol. Let front diﬁmcw 10 units
Height from the ground AC = 10 units
Let Direct line sight BC = ? (Hypotenuse)

By Pythagoreas theorem
mBC = {mﬁ.ﬂ)z +(mﬁ)z
(10)" +(10)°
=4/100+100 =+/200
= 14.14 units

||"' '-,I‘-\J

in right triangle TMB we have

lanB—M—B*

6

tanZTBM = 1555

= =1 _ﬁ
<£TBM =fan [wsa)
£TBM =29.5°

fr L‘i\"l'l.g\\'

\a\dﬁ*\ ?\nlﬂg] from the ground. If
what is the direct line of sight

C

10

1. A surveyor spots the top of a tower at an elwntinn anmqmﬂﬁi is ﬂﬁﬁﬂmg

60 metres from the base. Find the height nf
Sol. O\
Let Height of the tower =
Distance of base [\ﬁ{f}ﬁ 60'm

Angle of clcvailt:l\

_ Opposite

tand =4 diacent

awer, (1))

.". e
\

se
A 60m B




Sol.

“Sol.

: X
¥ ARV
60 x tan s =x. \ "?“\B( \@ \MShY
60 x 0. 5 93
‘-.JF\J '.I_.«
NN
J\ x =319m
So, height of the pole = 31.9m
A boat crosses a river 80 m wide, at a 60° angle to the current. What distance

does the boat actually travel?

Width of the river = 80 m A B
Angle to current = 60°
Let distance travelled by boat = x m (Hypotenuse) = 80m
.~ _Adjacent 6
COSY ™ hypotenuse < s
=
80 &Y\ @ONNY
or=® o aNRS
80 KJ’ %ﬁ( ‘a\i\i\i U
0‘$ T e
04 \\\\m
QNS
AN 05 = 160

So, the boat actually travelled the distance = 160 m _
A listener hears a sound from two speakers. One is 6 m directly ahead and the
other is at 30° to the side, 6 m away. Find the distance between the speakers.

This forms a triangle with sides 6m, 6m and an included angle of 30°.

Let distance between speakers A and B =d
use Law of cosines

e*=a + b*- 2 ab cos 30°

d*=(6)*+ (6)*—2 (6)(6) (0.866) -

d? =36 + 36 — 72 (0.866) O\

#=72-6235 o q~:;<-’"§}‘{.<l’:£’E%‘"J--—“—-

d* =965 ), \\N\ﬂ ﬁj\ |
NN

d=3.1m
So, the dlstance between the spaakers =3.1lm




10. A 10 m ladder leans against a wall making an angla nL}'fr Wﬂ'{*ﬁhﬂ 'ground.
How height does it reach up the wall? ¢ N 0oy »,\\ TCAL

Sol. Let the height of wall, where tl]: Iaddeq /71 ( O\ VAL 1 B
Let the height where the lad r&,ﬁh"uﬁ thewalt = X rn

for right tnangle use remqaqf‘

e N
L hypotcnusc

sin 75° = % 435

0.966 = x
(0.966) (10) = x
0.66= x
x =966m
So, the ladder reaches up the wall at height of 9.66m
11. A lighthouse is located on a cliff 80 m above sea level. A ship is sputted at an
angle of depression of 12°, How far is the ship from the base of the

'-.j

Sol. Height of light house above the sea level=8 I] m PLLP= ‘C Jf"lf: L (G
angle of depression = 12° ,—;,-r’-. \\n ) \\\L K o
angle of depression = angle i’iﬂe‘i ?%\
I. | 80m

So, angle of elevation \rl[ﬁ? R
‘t{'lehase of cliff = dm

Let the distance oEqrj’F
use the trigonometric ratio tangent

8 :
A dm B
__opposite = TN
tand = 3 diacent d ~ 53125
80 d =376.4m
tan(12)° = So, the distance of ship from the base of
g0 cliff=376.4m
0.21256 =
-
il
TN _. .III{;.II-..I !

Cardinal directions are the four main points on a compass: North, South, East and West.
Ordinal directions are the four inter-cardinal points of a compass: NE, SE, SW, NW




W '
A bearing is a way of describing the d:rectugn ﬁ%\ d7a0) \,,1?‘5 N

point to another, measured in dcgree‘s H\l ion ina
clockwise manner. It is alvﬁ,{w ecp. -ﬂf igit ang!c between 60°. )

000°and 360°. pf] |\
For example, @l ying east has a bearing of 090°.

Example 12: In the diagram, the bearing of O from P is 060°. Find
the bearing of P from Q.

Solution: Extend the line NQ, so that angle NOW = 180° As
alternate angles are equal, therefore

060° =mLPOW
So, the bearing of P from Q0 = 180° + 060°
= 240°
Example 13: Abdullah sails a ship from point A to point Bon a 3
bearing of 080°. What bearing should he follow to return ﬁnm R
c@W

point B back to point A? {\J\, © \N'
Solution: The diagram s e Jn

Extend the line of the Jnungﬂ ang[e of 80° at B.

Bearing 0Q + 180“ A
= 260°

Example 14: Anlatmplane departs from an airport and travels 40 km due east, followed
by 50 km due north. The pilot then returns to the airport along the shortest possible route.
What is the bearing and the distance of the shortest route?

Solution: 4
To find 8
40
tan@ = =30 " 0.8
0 =tan-! (0.8)
= 38.66°

Bearing = 180°+ 38.66° = 218.66° s

57 | rt"_"_

Suppose x is the shortest route © \'\‘ i !
e \«., L
x? ——401+5ﬂ31ﬂ “1 1?»!: 1.?_5 \. g
= 1600 lﬁq{m‘a
ﬂdsﬁ
x = /4100 40 km
=64.03 km

The pilot will fly on a bearing of 218.66° for 64.03 km to return to the airport.




1. Find bearing of point rP#p uach plm\[nn . .
i* w WIS

\” 'I, "_F'-1'».j' kA

w

Sol.The angle from North to South (a straight line) is exactly 180°.
Since P is 040° counter - clock wise fromt the south line,
we subtract that valve from 180°
So the bearing of Point P = 180° — 040°

N
T T "n/-I"_WL
: 5 A ‘(\\"*:’wfb’] AUEE (i
r—‘ll = L] | ) M g |
¥ . IQ 0 ~ T\ ’f,r"“-i\f_?iﬁl'[:{}“\\j}}j L:_ll' iy
> A\ RIS
W JLNSE

W ‘ﬂf*ﬁ\l
] Quadrant of Point P = Northwest
Sol. Measure of given angle from the west line =020°
The angle from north clockwise to the west line = 270
Since P is 020° further clockwise =270
from the west line, we add it to 270°

So, the bearing of Point P = 270° + 020° = 290°
Nk

- T Ao i
(i) = "T ) -’r;’_""’ff'jl”nf'- W\

'.'\.|

Fq"n--'. "‘ll" HH
|.| I I||III'III|I.1III,I|I'|I||II||.

Wi 1
\\&M&n it of pmnt P = Southwest
Sol. Meas \ ﬁﬁﬂf?ﬁéﬁ anglc from the west line = 050°
The angle from North clockwise to the West line =270
Since P is behind the west line, we subtract it from 270°
So, the bearing of Point P =270° - 050° = 220°

.Ip w




,w o ﬁm .

. 73]
u“} = 1T r_l ...II. klln
e NN

Quadrant of point P = Southwest
Sol.  Measure of given angle from the west line = 075°
The angle from North clockwise to the East line =90°
Since P is 075° back (counter- ~clockwise) from the east line, we subtract it from 90°
So, the bearing of Point P = 090° — 075° = 0]5°

2. The diagram shows the positions of two ships P and Q. A 2
(i) What is the bearing of ship P from ship Q?
Sol. Measure of angle to the left of North = 060°

Measure of angle of full circle = 360°
Since, we clockwise:

: Bearing of Ship P ﬁ'om Sift 0 mﬁ\s’ﬁ L_rj K:o'\
(i) What is bearing of ship Q ggmb Z\\B

Sol. Since North Ilne = 060°
w]\f\ 2P+ msQ = 180°

mZQ =060°
Bearing of Ship Q from ship P = 180° - 060° = 120°
3. The diagram shows 3 places A, B and C. O
Find the bearing of:
() AfromC ! o
Sol. The line CA is 050° counter - clockwise from North. NES
Measure fo the angle of full circle = 360° ¢
Bearing of A from C = 360°= 050° = 310°
(i) CfromA _
Sol. A is now our starting point A ;r:ff“ﬁfh”‘
The North line at A and North line at C arerpar f\l [(elo=
So, angles are sum up to 180°, \ jo 8
Bearing of C from A = 18(}“@ E{}‘“—ﬁ
(iii) C from B

.\If\ N \j‘ 3

Sol. B is our startingpa ,
The North line at a_m:f North line at C are parallel so, interior angles are added up
to 180,
Bearing of C from B = 180° + 040° = 220° -




(iv) B from C 5\ O

1|'.

s
Sol. C is our starting point C r \\ / A2
The North line at C Icadmg S% b to right (clockwise)
No match is required here, T\B Al
Bearing = 040° - _ . r;J“J

4. Abdul Hadi wal m m nurtlt and then 300 m east.
() How far is he from his starting position?
Sol. Walk100m North and 300 m to East
forms a right-angled triangle
By Pythagores theorem
CI = ai ' b!
Distance = /(100)*+(300)2
= J10000+90000

= /100,000
=316.2m
(if) On what bearing should he walk to get back lgk

Sol. To return, he must go from his current po Lf;lt;s
First we fin " H‘ E’

Wi

NN
Nﬂﬁ‘[\u =tan-! (3)
B =71.6°
Current bcanng from start = 71.6°
The return bearing = 71.6° + 180° =251.6° or 252°
9. Three ships L, M, N are in the position shown in
the diagram. Ship M is North East of ship N. Find
the bearing of L from M.
Sol. From diagram
The line LM is horizontal (East=West)
The North line at M is perpendicular to LM
The bearing is measured clockwise from North line ey 1
at M'to the line ML. A ﬂ“f S
LM is due west from M, the angle is smTHI}f /ﬁ 1"{&, jﬂ '
Bearing of L from M= 270", O\
6. A ship sails 20 km on 2 h] r@\hb “How far south has the ship moved from
its original positian /Y ©
Sol. Bearing o hlp =120°
Angle from South = [80° - 120°
= 060°

m@““

st of start) back to origin.




South ward distance =20 (cos ﬂlﬁﬂ“) ¢ ; \ I,:‘?l‘,fﬂ‘"ﬁ
=20%0.5 ( 1"1’\'“’“ e
flﬁjm\ ‘-ﬂl E\".".i\ﬁ BU

7. Fatima walked suutiﬁt&k aﬁj&ﬁwﬁnan turned west for 1.3 km. Calculate

Hnrla‘s h\w{ﬂ r startlna point.
k to South =5.5 km

Walk to West = 1.3 km
Thus quadrant of place =1l
Find internal angle (a)
opposite (West)
Adjacent (South)

T3
S
atan (a) =0.236
a =tan'(0.236)

tan (a) =

a =133 Lra\ﬁ 51'-5
Bearing from her starting point = ﬁ E\ OU
AL J:r’f??v B\
8. An aircraft fiies 150@11&;9 *%nu ltm northeast {lﬁ“ from aast] What is
the tulali\di
Sol. Break thé "J leg into components
East = 100 (cos 45°)
= 100 (0.7071) = 70.71 km
North = 100 (sin 45°)
=100 (0.7071) = 70.71 km
Total distance to East = 150 + 70.71 =220.71 km
Total distance to North = 70.71 km
Total Displacement
Resultant = ,/(220.71)+(70.7)}
= /48712.9+4999.9
J53712.8 o, r/& S\ (@@WN
. T T s i:' 2
9. A ship sails 100 Im[,-qn ‘i(i@n an changes course and sails 120
km on a baa;gﬁqﬂ 1 e dlstam:a between the starting point and the
final puﬁﬂiﬂh
Sol. Bearing for 100 km = 045°
Bearing for 120 km = 135°

Difference of bearin = 135° — 045° = 090°




This means path forms a right-angled triangle use Pyth as (¢ mqn i
Distance = J“[}ﬂ')l +$]2ﬂ9i,i’.,i. "n,ll".I ".H'\\ II ':_* (e

‘ﬂﬁﬁ%ﬂ%ﬁﬁ =) 24400
»ﬁ l‘;Em

1. Four possible answers are given for the following questions. Choose the correct
answer.

(i) What is the value of cot 60°? I
(@) 0 (b) 1 © 3 =

(ii) All trigonometric ratios positive? 3
(a) I-quadrant (b) ll—quadrant (¢) HI—quadrant (d) IV—quadrant

(iii) coses@ positive in:

(a) I & lll-quadrants {b) 1 & IV—quadrants
: (c) 1 & II—gxadrants (d) I & IV—quadrants &H
iv) sin (90° +8) = o i
(a) si; 7 (b) —sin @ \9”““7‘ J,"T f,‘\ d O ~cos @
v) tan(180-6) = i \
S (a) ti:tm 7 i (b oJﬁ \ 'f ?\\ "ﬁ@}btﬁit 5,3 - (d) —tan &
(vi) What i ls true ahout\ﬂ' § \oll\s}nelk
ANRNRgo! o o Lot b
@ Sina sina Lﬁi ]ﬁ siny (®) sina  sinB  siny
a b c a a a
© sino. wnﬂ siny ) sino, _sfnﬂ _J'fﬂ']"
(vii) The law of law of cosines?
5 b*+a’ - - c+b -
(a) cosa= At (b) cosB= >ab
+b* 4+’
(c)cosy= ETab__ (d) cosy= = fon
(viii) Area of AABC =
1 I |
(a) Eab sin a (b) —bc sin B {c) 7 smﬂ:r,‘ (d) '*t“dc‘”sm B
(ix) Bearing is measured frnm \/7 "\[ Ix“\ ﬂ l (L 1)
(a) East (b), j‘(ﬁz H *1 “ H (kj Notth (d) South
(x) Bearing is written ag a:\| \\ |||\
(a) 1 ﬁgur_el_m__]h” ﬁﬂ \}igurcs (c) 3 figures (d) 4 figures

0 AR

|
(i) "J‘—E“ (i) I—quadrant (iii) I & ll-quadrants  (iv) cos & (v) —tan @




b c
(vi) sinol smB siny (Vmeasy S
(x) 3 figures

ATL Wﬂ\\/’\"kd

n{@ Tq.u;]@u U(ix) ‘North

2. Calculate tha ar

1881 ARBG, i

which.
(() a=4cm,b=6cm,c=8cm
s atb+c 4+6+8 18
Sol: s = 2 2 e

Area of AABC, = /s(s —a)(s—b)(s—c)
= \/9(9-4)9-6)(9-8)
= J9S5)3)1) =4/135

= 11.62 cm?
b=2.1cm,c=5cm,y=45°

(i)

' . ]
Sol: Area of AABC = 2 besiny

5 x5x%x2.1xsin45° Qf)
=525 % (0.7071)_ x| \\
=371em? NN NN N

(iii) ¢ =3.1 cm, y = 44°, a = 36°

Sol: We know
o+ p+y=180°

B=180°~a—y
= 180" - 36° — 44°
= 100°

X fﬂ\\\

¢’ sinasinP
2sin(y)
(3.1)*xsin(36°)xsin(100°)

5 2sin(44°)

_ 9.61x 0.5878 x 0.9844

2(0.6947) 5 #"Q
@) A
\\ \\ \\A

Area of AABC =

_ 5.5606 _

13894 4%’@ s

3. Solve the trian I‘l* BC, in which
(i) a=54cm,b=34cm,a=49°

rlllu

use law of sines

a b
sing _ sinf
54 34
sin49°  sinP
sin 3= 54 x sin 49°
sin B =0.629 x 0.7547
sin B =0.475
B =sin"!(0.475)
=28.37°
We know k,ﬂ = {j}(ﬂﬁ\ﬁ‘ﬁ
f_} (gm \)j A aﬁ
NS
: =180°—49° - 23.3?°
-r =102.63°
ML
sing siny
54 ¢
sind49° ~ sin102.63°
sin 102.63° x 07547 C
0.9758 = 0?54? =c
¢=698cm

So,c=6.98cm, P= 2337“]’:—10263“

{ii} o= 32°, JL?%;; :L‘ﬁ
1 cm

> a+;3+ =180
B=180°—o—y
= 180°-32°-48° = 100°
b C

Sol.a=54cm,b=3.4cm, aa=49°

sinB ~ siny




b 81 Ry = vm rﬁ.ﬁl

sin100° ~ sin48° T\reingee\S simage

LSS \“\Ii\@t\ﬁ‘g” 8-

i 48° xsin 100 .A\ n\\“‘nl R 4= g oW 32
81 WJ {o

b_0?43 a=m % (0.5299
b=107.3cm a=57.8cm

a C So, B=100° a=57.8cm, b=107.3cm
sina siny

4. The diagram shows a cuboid ABCDEFGH.

mAB = § ¢cm, mBC =7 ¢m, mAE = 3 cm
(i) Calculate the length of AG. Give your
answer correct to 3 significant figures.

AN
Sol: AG is the space diagonal of cudeH ‘uf” E\ﬁ \ x&\ \J £
AG= J{AB} +(BC)’ 42 ﬁﬁ\‘:ﬁﬁ
- el
= \/_ =9.11cm

(i) Calculate the size of the angle between 7G and the plane ABCD. Give your
answer correct to 1 decimal place. '

Sol. The projection of AG onto the base is AC.

=SP4 7 ol
8.60
= V25+49 tan Q= 0.348
_ 74 | Q = tan-! (0.348) .
=8.60 cm Q=19.2° X ['?\EW r}éwﬁud 2
AE U*xﬂi\\?'"”
AE J
tan Q= — L \\v Aol
AC

'- LA

5. The diagram ngqm@m;mfar prism ABCDEF. mAB = 8 cm, mBF = 14 cm,
MEF = 19¢m. -

(i) Calculate the distance between A and F
Sol: Looking at the right-angled triangle ABF




()

Sol:

Sol:

AF =y(AB)’ +(BF)’
= 82 +14] of\¢

J64+19§. TN T

& ,r'—x P‘I j

=16.1 cm

Calculate the angle between AF and the plane BCEF.

Since a 4B is vertical to the base plane BCEF, the angle is LAFB

AB
tan ZAFB= =—
BF

tan ZAFB = ]4

tan ZAFB =0.5714
ZAFB = tan-! (0.5714)

T

e
GO
= '\"Jlnlf {:‘Il\cl“: s

ZAFB =29.7° \wa A
Hashim walks 4 km due Nu W i:m ﬂue East. What is the
bearing from the mrtlﬁpq mﬂm HLﬂ‘hal position?

walk to North =4km RS

walk to East = 3km

This form a right triangle where the angle from North (6) is.

. opposile
tan (6) = Aq‘;acanr(Narfh]

tan (8)= ;,.‘

(m=mrw%1

(6)=036.9° .
The bearing is written in three figures = 036.9° N
A pilot files 200 km on a bearing of 045°, then | aﬁtﬂibﬁ?ﬂ S
bearing of 135°. How far s the plane !l’gmﬂtg n ginal position?

. AT h
: Bearing of 200 km f flight an LS So Distance =+200° +150°

Bearing of 150 kmk\%lihh 13
The difference een bearing = 135°-045° = /40000 + 22500

=090° = /62500

This means two legs of journey are perpendicular =250 km




I= Objective Type Ouestrons

/ Multiple (imm Questions prupured in the Ilghl of new Examination Te fltmqm
{Knowledge, I.Inderstandmg, Apph:atmn, Analytlcal & Conce ptual)

Trigonometric Ratio or Functions

1. In AOPM A PM which side is hypotenuse?

(a) © {b) oM (c) OP (d) Mp

P
2 In BA PM is opposite to 6. How is cos 0 calculated?
M :

0_ PM oP o :71?515:
@) OP b) oP _ {‘.:). OM- 1\ \ .'Td) PM
3. Sinf= ? ; WAt !‘:NU-E'. 4 4
{ __{Il:':,: \ II'-[;'I:.II..".I:I".I -; 1"'!‘__' i _"."i" = ]
(0)itan.9 (hjﬁf-l-ﬁfﬂtyh ) cosecH @ cosé
4. cotB= W ['7‘\‘;:.‘ﬁ‘:'£'_f‘-'-"-= =5
| ] ]
@ siné ®) cos® (&), amy ecH @ tan§
S. TanB= ?
sin@ : cosf siné 3 ]
@) cost (©) sin@ ©) tan# (@) cosf
]
S B 2
¢ cosf
sin @
(a) cot O (b) Soa (c) sec B (d) tan 6
ad] s [} I'_'?:'Ilm
ke EE 1' "'. ';-.'..'. 'l .'ll': G A<
I S
l.l [1 .I". 1 (Tt 1
(a) cot & (b) tan '&J \\\ 1cj,’é;; (d) Sty

poﬂa:halnetric values for special angles
8. What is the valuk of tan 45°,

2 |
(a) \3 ® 5 © 3 @) 1




9. What is the value of sin 180°? €O iy

@ ].2 (®) 0 @‘« @Wa 0(3) 2
% e o

JE
10. — is the va]ﬁ\.afrr ﬂ

(a] smﬁt}‘ i (b) cot 60° (c) cos 45° (d) tan 180°
11. For which the value is undefined?

(a) tan 45° (b) tan 90° (c) tan 0° (d) tan 30°
12. 0 is the value of:

(a) cos 45° (b) sin 30° (c) tan 90° (d) tan 180°
13. In 2nd quadrant.

(a) sinB8 <0andcot>0 (b) sinB@>0and cos8 <0

(c)tan 8> 0and cot B <0 (d) cos© >0 and tan 6 < 0.
14. In 3rd quadrant:

(a) cotB <0 (b) sec8>0 (c) tanB <0 (d) sin8<0
15. In 4th quadrant o

(a) sin® >0 (b) tanB <0 (c) coth >0 (d};}ﬁ?ﬁﬁy)
16. In which quadrant only tan 6 and mt 9 are po;{e |' {Jx /B

(a) 1 (b) Il ,f “ i\ Ju (d) 1v
17. In which quadrants is mﬁ U\l W\

(a) I and I11 (b) I Q‘I\, c} land IV (d) Illand IV
18. What is the vnﬁl\lﬁ g&@é&&ﬁ@ A [

(a) 1 Wy 1 () 0 @ 5
19. What is the value of cosec 90° :

(a) 1 (b) -1 (c) 0 (d) 5
20. What is the value of sec 180° '

(a) 1 (b) 0 (©) 3 (d) -1
21. Value of cot 180°,is:

(a) 1 (b) -1 (¢) undefined (d) -2
22. Value of sin 0° is:

: |
(@) 0 (b) 1 (c) -1 W=
- Extending sine and cosine Functiuns to Angles quﬂﬂﬂmﬁd 180°
1.| e

23. What is true about sec (90°+0)? A

(a) —sin 8 (b) —msccEl h\ {1;. ) Q \Q}ﬁ&h W L J (d) cotd
24. What is true about tan Tiﬂﬁ? * e

(a) —cotf s ,ﬁ\h& (c) —tan O (d) —sinf
25. What is true} (180° - 8)?

(@) <o0s®@ ~ (b) cosB (c) —sinf (d) sin®

26. What is true about sec (180° - 6)?
(a) secO (b) —secB (c) cotB (d) sin®




27.

29,

31.

32,

33.

34.

35,

36.

37.

38.

cosec (180° - 6) = ? e s 'Q‘) 3‘3
(a) cosec® (b) —sec® s (gﬁ\ﬁq\mw / L‘ﬁd&’

1,]36&&‘#&‘@&?&5 i
The law of sines is use ﬂ‘ut qﬁﬂiﬁ a triangle, when you are given:

(a) Three 51{@1@ (b) Two angles and one side
(¢) The area ne angle (d) Two sides and one angle
Sin 105° = ?
(a) sin 75° (b) cos 50° (c) sin 95° (d) -2
Sin 105° = ?
(a) cos 105° (b) cos 90° (c) cos 15° (d) 105°
Which of the following is equivalent form of Law of sines?
3 o sina  sinf sin ¥

(a) a sin o sin B (b) . b =

a sina
(c) E=;m_y (d)a?=b2+c¢?-2bccos
Which is not true about law of sines?

oI
= e N Q\ (COL
(a) sina  sin f# () sina \gﬁkg@;ﬁ (d) smﬁ sina

smyu;
Which is true about law' \3

(a)asinB= bc_ (¢) bsiny=csin 3 (d)csind=bsiny
Nj\\j,m The Law of cosines:
Which is true about law of cosines?
¢’ +a’-b’ ¢ +a’ —b?
cosff=—oon-—— cosp=————
(a) cosf 559 (b) cosp i
a’ +b? —¢? a’+b’-¢°
cosfp=———— cosy=——
© i 2abe @ 4 2ab
Which is true about law of cosines?
a’+b* ¢t b* —c¢? 4g?
cosa=———— cosfi=
@) 2ca - (b) b= 2ca
(c) be ) iﬂt \ FG @j‘a

a?=Db? + ¢2 -2be cos « is called.

(a) Law of'sines  (b) Law nf‘ co;_n‘qﬁg ﬁéd&t«\“éﬁh}‘gdnlt (d) Law of cotagent

Which is not true for la 4
(a) b2=c2+a2-2ca W}L % (b) c?=a2+b2—2 abcosy

(c) CGS?_M (d) CDS,B= cL_aﬁ.j-.E

Ifa=70°B= 40° then y=-?
(a) 80° (b) 70° (c) 60° (d) 90°




N o — B i L el Tl L ol B )

39.

- e P "'Uﬁ uﬁj‘-ﬁ

Area of a Triangle /| fmj D

Which is correct furmula t‘nr a’ﬁg& t\(ﬁ&fﬁh\ﬂh‘ﬁwhen two sides and their
included angles are gn'bi (\\U \

1
{a) ~ be sm Jp Yb\il

|
Efc sm B (c) -2 ac sin a (d) 5 3¢ sin V

40. Which of the fullnw:ng not correct for area of a triangle
1 | I !
(a) 5 be sin @ (b) 5 ac sin 3 (c) E ac sin o (d) 5 ab sin v
41. If a, b and ¢ are the three sides of a triangle, then 5 for area is:
a+b-c a+b+c —-a+b+c
(a) s= 3 (b) s= 5 (c) 2s=a-b+c (d) B B
42. Areaof AABC =-is:
ia} Js{$+ a)s+b)s—c) (b) ﬁs +a)ls+b)s+c)
() Vss—a)s—b)s-¢) (d) V(a-b)a- c)jg+h \J.?*””
43. Which is true for area of a triangle W’? 3
b sinasin 3 : ' ?"ﬁ U\E\;ﬁﬂ' nﬁ ¢*sinasin B
(®) 2sin ®) NS 2siny @) 2siny
4. Whlch is ng Srrq rfﬂhm of a triangle:
2 sines b*sinasiny ¢’ sinasin a” sin Bsiny
{a} 25m[3 2sinf © 2sin y (@) 2sinax
_ Three Figure Bearing and its Applications
45, In which direction is a bearing always measured?
(a) Counter — Clockwise (b) Towards nearest pole
(¢) Clockwise (d) Depend on position
46. Which of the following is considered an "ordinal direction?
{a) North (N) (b) South (s) (¢) West (w) (d) Sout — west (SW)
47. Which of the following is considered a "cardinal direction”
(a) East (E) (b) NE (c) SE (d) NW
48. What is the maximum value a three- figure bearing cap«rﬂcgftpefqifgmesemng
(a) 090° (b) 180° ~ (9 ﬁ N\JIIQ V3600
49. If a point y is at a beanng nf Zﬂmt}r .}- uld you calculate the bearing
of x from y? H H r'~ NS
(2) 200°+180° _ (B) mﬁw 0 3601800 (@ 360°-200°
N/NRvAE
oM & I sin &
= oP & cosecH . tan @ i cos B




7. cotd 8 1 9. 0 0. sin60°IL. tan 90°H25\ o R

13. sinB>0and cos@ <0 14.. sind "ﬂﬂ( %ﬁi \\ \H \ .'..' 15, tanB<0
6. M1 17. Nandlll ~n\ ,..1_ﬂ 11’."“ A9 20, -1
21. undefined 22 *—1‘ 51 | 2.} L cosech 24, —cotbh 25. sin
26. - —sec 6 27. &Hf&qﬂﬁ 'f’ucr angles and one side 29, sim 75°30. cos |5°
5 sinat_sinfd - siny gk y v A e
+ dhant B & i sinfi  sina 33. bsiny=csinp
’ .}_L‘:""d - b* __bi+ct-a’
34, 'CospS >ca - SERR L SR~ 36. Law of cosines
¢ —a“+b’ I \ I :
37. eosp=—r-—— 38.  70° 39. _ besin a40. , besina
e | & =
a+b+c — e b’ sinasin y
df. o= —2—"~ 42. J.ﬁ[x—u}{ﬁ - h)x—=¢) 43, W
- _ A
b*sinasin \ ,--(j{g_.:xihl-‘-
44. 2sin 3 45.  Clockwise | ald 5 x \ 1.‘ 46; out — west (SW)
el YU L
47. East 5__3_;“ S 49. 200°-180°

A —— = S i - -
/ Short Answer Questions prepared in the light of new w Examination Techmques
(Knowledge, Understandmg, Application, Analytical & Conceptual)
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[ 71 Trigonometric Ratio or Functions

1. Write the three primary trigonometric ratios for angle 6.
Opposite

. sin @ =
Sl silk Hypotenuse

Adjacent S
©08 &= Hypotenuse A N[BT
o r’o "L[:\L - ".I . I:--'.I. / 24 ',II.; lII \ I'.III'. -lIII I'll. Y i,
Opposite Sen VN (A

: 0 ". i '. \\ x_:-.'-ﬁ T
Adjacent A ‘1 II'..II'. W\ s\

2. In which tnguwd’&fhi@fﬂnétmn all three primary ratios for @ are used?
Ans.The function for three primary ratios for & is following:

tan & =

sinb

tan & =
cosl




3. Write all six trigonometric functions.

N -_x_ﬂ ["J\'.j__;,i.l A
Sol. sinﬁ=%‘£ c0s ecfif ﬁ \ \.i\_‘; s

¥p-

ad iﬁéﬁﬁ
cosfl=—— N 13
g NN ady
tan f=—— PP cot @=—=— ady
adj. : opp.
4. What are the trigonometric | 6. Subtract the value of cos 30° from
values of sin 30° and cos 60°. the value of sin 180°.
. % Sol. sin 180° — cos 30 °
Ans. The value of sin 30° is 7 and NE) NE)
= D s e — e )
. 2 2
value of cos 60° is also . 7. Find the product sin (45°) cos (30°)
5. Add values of sin 90°, cos 0° and (tan 45°). |
tan 45°, Sol. sin (45°) x cc}s[\ 13@5?
Sol. sin 90° + cos 0° + tan 45°, g )
=]1+1+1 © %%i
= /
3 O\ ﬂ.“’m H‘E\r\\ \
\ \Sighs'of “f'ngunametrtc Functions.
8. In which 19 sin & >0 and cos <07

Ans, sin 8 > 0 and cos@ < 0 is in quadrant IL. only sine is positive in 2nd quadrant.

9. 1Iftan @ > 0 and sin 8 <0, where is 6? '

Ans. tan 8> 0 means that tan @ is positive and sin # < 0 means that sin @ is negative,
So, it is located in quadrant III.

10. Determine the sign of tan (315°).

Ans. 315° lies in 4th quadrant, where only cosine is positive. So, tan (31 5“} has negetive
sign.

11. What is the sign of sin (210°).

Ans. The sign of sin (210°) is negative as 210° lies in quadrant III where only tan & is
positive.

12. Determine the sign of cot (19°).

Ans. The sign of cot (19°) is positive becgqsc 19 lﬁsj lb ﬂjrgq/@a\ﬁrant where all

functions are pos:twe 0\, jﬁ (0 ﬁ U
Trigonometric Ratios of 0°, m}ﬂ and 180°
13. What arwwwlmim P(x, y) on a unit circle when the angle is 90°?

Ans. Since it 'the | positive  y-axis, Sox=0,y=1.
14. Why is tan 90° considered "undefined"?

Ans. Because tan 6= % At 90°, x = 0 and division by zero is undefined.




SRR
15. Calculate the value of sin 90%cos0°, 16. Calcn Qﬂlrﬁwmh
Ans. sin 90° + cos 0° ReR ~ cosec 90°,
=1+1 GR\ N”-{\\f L %ﬁl X tan 180° — cosec 90°

a

e T i
=2 - =0x0-1=0-1

R \IT\NF G ==1
m Ezten\fl'ﬁig sine and cosine functions to angles between 90° and 180°
17. Without calculator, find the value of tan 120°,
Sol. tan 120° = tan (180° — 60°) = —tan 60° =—./3 .
18. Without calculator, find the value of cosec 135°,
Sol. cosec 135° = cosec (180° — 45°) = cosec 45°= /7.
19. Without calculator, find the value of sec 120°,
Sol. sec 120° = sec(90° + 30°) = —cosec 30° = -2
20. Without calculator, find the value of cos 150°,

J3
Sol. cos 150° = cos(90° + 60°) = — sin 60 = =g

The Law of sines . %E Q@WE
21. Define an oblique triangle. E}\AX\E\}
Ans. An oblique triangle is any, i %ﬁ%}a ontain a right angle. It can be

either acute triangle or obtu
22. Write the form

Ans. Ifa, b and ¢ sides and &, ﬂ y are angles of opposite sides of any triangle
respectively, then the law of sine is:

, ZECUN ST
sing sinfg siny
23. When law of sines can be used?
Ans. The law of sines can be used to solve a triangle, if two angles and one side which is
opposite to one of the angles, are given.
24. Ifin a triangle side a = 10, angle o= 30°, angle F= 45°, then find side b.
Sol. By law of sines

a b
5’13:1 sml;{.’:? | & \ r"(_jwﬁ
= B e (ES8
sin30° 511145" O\ A\ 5"\1‘\\5 \\,/

10

0.5 ~ 070 Q\B\M& H“”\l i




25. In a triangle if c = 3 em, f= 60° and y= 30°, then find rbr(;\; Ff_:”fl ﬁﬂ JU

. £
Sol. By law of sines N CAT

L8

Aoy SOy el Y
sinfi  siny ’ﬁ \\?\3’ al
b |T\\J ” ol :
sin60° ﬂjn
b, -8
0.886 0.5
3
= E x ().866
b=520cm

26. How do you arrange the law of cosines to solve for the cos one of angle a.
Sol. The arranged formula is:

¥ e 2
b~ +¢ —a

cosa =T E\](;T‘\I :}\_’J\Eﬂﬁ

27. Ifa=4, b 7,¢=9, then f'nd the! [5:\1
rj\ \

Sol. msﬂzc +a’-b’ B \J’\
\ﬁ‘ \J xj\lau
RN (7 811649
K. 2(9)(4) A T
= > =067

28. In a triangle if 5=7, ¢ =5 and cosa = 22° then find a.
Sol. By law of cosine
a?=b*+c*—2bccosa
@ =(TV + (57— 2(7)(5) cos (22°)
a* =49 + 25 - 70(0.93)
a* =74 -65.1
a=89

o = B9

a=2.98 = 3cm

!)} ‘h.u aofa I"rl.uwlc
29. What is th{‘ﬂ}iﬁﬂmhjm find the area of a triangle when ftwo sides and their
included angle are given?

Ans.When two sides and their included angle are given, the formula to find area of
Triangle is:




Area of AABC = 5 be sin o N}(’o\ M@Hi\—ﬂ}
30. Calculate the area ol' a Irtangle A V{\i&i’\‘}m b= 3.5¢m and ¥ = 60°,
E‘v et
Sol. Area of AABC = W ﬁ‘jk\\ \S\'
\d;d

= 3 (4)(3.5) sin 60°

= 2 3.5(0.866)

= 6.1 cm?
31. Write the formula to find the area of a triangle when three sides are given.
Ans.When three sides of a triangle are given, the formula to find the area of triangle is:

a+b+e

2
32. Find the area of a triangle AABC in which @ = 6em, b=9cm and ¢ = 11cm.
Sol. Given a= 6cm, b=9m, c= llcm.

a+b+c 6+9+ll

onl
=y a @
Area of AABC = /s(5—4 YMC{%‘\E(\}&W\ &@Yg\ﬁg

J Uﬁéuﬁf{ls-l 1)

W [3(7)(4)(2)

= J728

= 26.98 cm? _
33. Find the area of the triangle ABC if b = 6em, f=75° a= 65°.
Sol. We know

a+ B+ y=180

Area of AABC = /s(s—a)(s—b)(s—¢) wheres=

y=180-a-pf
= [80°-T75° -65°=40°
b*sinasiny
Area of AABC = :
2sinf

LEH -. !’?— ﬂmﬁ}'

{6] (sin657)(sin 4D° o _,«..’P“-"

2(sin75°) g\m,\\g\ ]
_ 36(0. 99{"6\@ ,\\\
AN R W

1.‘}4
= 10.98 cm?
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FAM Three figure Bearing and its Application

34. What are the two |]|'inm1"_i,F rules for measuring a bearing? o=
Ans.The two rules are foll e J >\ (@ e
i. It must be measured in degrees from thq NJ(;}@H rﬂﬂtiqn \ x ' (B0e

ii. It must be measured in a clogewise nhci: “\' 0 H‘

35. How should a heanng a ﬁ&}a xbkiw rﬂt%n nu merlcally"

Ans.It is always wri Hag\i —d|gu angle between 000° to 360°,

36. What are cardinal directions?

Ans.Cardinal directions are four main joints on a compass North, South, East and West.
37. What are ordinal directions?

Ans.Ordinal directions are the four inter-cardinal points.of compass. NE, SE, SW, NW.

f

38. In a diagram, the bearing of point y from point x is 045°. Find the bearing of x

from y.
Ans.Since the bearing is less than 180°, we add 180° to find the return direction.
Bearing = 045° + 180° =225 -
39. A hiker walks from point C to point D on a bearing of 290°, What bearing
should the hiker follow to return from 0 to C.
Sol. Because the bearing is greater than 180°, we subtnacK{B’ 1\; @;ﬁ:’ﬁﬁb reverse
. o A\ (! TN L7
bearing WJ ‘}"H \“'n
Bearing =290°- 180°  Of\ <\ {4 {\}
= 110° ¢ LU
N
40. A boat depar@mh ‘pier and travel 30 km due East, followed by 40 km due
North. What is the distance and bearing of the shortest route back the pier.
Sol. Using Pythagoras theorem

d = \30* +40? =+/900 + 1600 =+/2500 =50km

To return, the boat must travel South and West. The internal angle & from the South
line is:

tan6"=-4'a
30

6= tan-l( 0] =36.9°

Bearing = 180° + 36.9°
= 216.9°




