Trlgonometry

Students learnmg outcomes 48
@ end of the unit, the studenls will be able to: )

Identify angles in standard posmons expressed in degrees and radian,

»  Apply Pythagoras theorem and the sine, the cosine and tangent ratios
-for acute angles of a right angle.

»  Solvereal life tngonometnc problems in 2-D mvolvmg angles of

~ elevation and depressnon ‘

»  Prove the trigonometric identities and apply them to draw dlﬁ‘erent
tngonometnc relations. _ A

» Solve real life problems involving trigonometric identities.’

EXAMPLE 1 Convert 73.12° To Degrees, Mmutes And

Seconds.

SOLUTION

Degrees: The whole number part is, 73°. |
~ Minutes: Take the decimal part (0. 12) and multiply by 60:

0.12 x 60 = 7.20. The whole number part is 7,50 it's 7 minutes.
‘Seconds: Now take -the decimal part (O 2) and multiply by

60: 0.2 x 60.=12:So, it’s 12 seconds

Final result; 73° 7' 12", |
Example 2: . Convert 109.42° To Degrees, Minutes, And |
Seconds. ‘ , :

. Solution;

Degrees: The whole number part is 109°.
Minutes: Take the .decimal part (0.42
60: 0.42 x 60 = 25.2. The whole number part is 25,
Minutes,

" Seconds: Now take the decxmal part
60: 0.2 x 60 = 12. So, it’s 12 seconds.

Final result: 109° 25' 12"
B T

). and multiply by
so it's 25

(0 2) and multiply by
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5045'45" 1o decimal degrees. )

45°
Keep 45.

45
Mmutes to decimal: 86 =0.75 .

45
Seconds to decimal: —— 3600 =0.0125

Add them together: 4
Final result: 45.7625°
Example 4: Convert 940 27" 54"

Solution: Degrees: Keep 94
=045

Example 3 Convert
Solution: Degrees:

Minutes to decuml: —
60

Soconds to decimal: —— =0.015
3600

Add them together: 94 + 045 + 0.015 = 94:465

Final result: 94.465°
Conversion between degrees and radians

°.

Radians to Degrees: 1 rad =18—0—‘~degrees
/4

Degrees to Radians: 1° = 7o Z_rad i
,Enmple 5: Convert radians to degree”
0w, @) Fed
. 6
i) ®
= (iv) 1.2rad
Solution: ) Sn 571: 180°
—rad= = o
8 3 e 300° -
(1 rad=—-dcgrees)
” o 7 o
(ii) — rad =" 180 o
6 AR =210

5+0.75+0.0125= =45.7625

to decimal degrees.

N

; 11 ' "
Ty —erd=lE 180
. 6 6 . =330

. " 1800
(iv) 1.2rad ‘I'ZXT=68_750

(< m=3.14|
Eﬂmpk : Convert degree to radian i
@i L., (i) 75°
i) 315 (iv) 15245
T
. o=15x =L
TIPS 1 St
(i,i) ‘ ZS_— 180, 12 or 1309rad
3 ' o v
_315o=315x——=—rad
(m‘) N\ 180 4 or 5.498 rad
h(') 15 15'=15 B s z
(v oplist=il5% -2 =525 = I5%x ==
60 | 180or0.266t'c1d
.
Turns .Atu(n)'n [ —tum | — tum 1mm ltum —tum | Iltum
v 12 8 |6 |4 |2
Radians | Orad | —’E-rad ll:md £rad E-md arid | 2and
6 4 3 2

Degrees : 0° : o o o o
: 30 ) 45 60° 90 180 360°

Example 7: Find the arc length of a sector with radius » =10cm

and central ang]e 0 = 60°.
Solution- Convert 6 = 60° to radlans 9=60°x— = —-J-radians.
L=r0=10x —3—=IO.47 cm

The arc length is approximately 1047cm’

L
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B
Example 8: Find the area of a sector with radius = § ¢, ang
central angle @ =~ 45°

Solution: Convert € = 45° to radians: 0 = 45° x l\s““"
0°
q
radians (Quarter Angle)

A= _l.ri ) = -‘—\8: e Sxem’ 25.12em?,
l . Bl

The arca of the sector is approximately 25.12 em?,
Example 9: If arc length of a sector of radius 7cm is | lem,

, : . in
the angle subtended by the arc in radians and degrees. k

Selution: r =Scm {=Mom, 3 0=9

l=r@
11=59 =  0=—=22y
0=22x180_126.1°

"

Thus, the angle subtended by the arc in radians is 2 2.4 |
and degrees is 126.1°.

EXERCISE m »

L Find in which quadrant-the following angles lie. Write
a co-terminal angle for each:

(@  65° (W) C135% (iii) -—40°

(iv)  210°C (w) =~ -150°

Solution:
@) 65°
¢ 65° lies between 0° and 90°.
Quadrant: |
* Co-terminal angle: Add 360°:
65° + 360° = 425°
Co-terminal angle: 425°

—_—

-
(i

(il
.

* \Co-terminal angle: 320°

(iv)

)

2

(i)

_40" is a negative angle, measuraq
clockwise. Adding 360° tobring it

L

135

135" lies between 90° and 180°

Q“’d ranl: "

Co-terminal angle: Add 360

135° + 360° = 495°
Co-terminal angle: 495°

~40°

within 0° to 360°:

C O —40° + 360° =320°
320° liessbetween 270° and 360°.

Quadrant: [V

210°

210° lies between 1

270°.
" Quadrant: III

Co-terminal angle: Add 360°:
210° + 360° = 570°
Co-terminal angle: 570° .

-150°

—150° is a negative angle.

Adding 360°:

-150° + 360° = 210°
210° lies between 180° and

270°,
Quadrant: 11l

Co-terminal angle: 210°

80° and

-~
Wy,
!

L4
il 4
|
-

Convert the following into degrees, minutes and

seconds:
123.456°

Solutions;

(i)

123.456°
Degrees (D):

(i)

58.7891° (iii)

123.456° - 123’

90.5678"
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° Minutés M): ' ' .
Multiply the decimal part (0.456) by 60:
0.456 x 60 = 27.36 o
27 minutes (27"), decimal part 0.36 remains.
e Seconds (5): > S ,
Multiply the decimal part (0.36) by 60:
0.36 x 60 = 21.6
21.6 =~ 22 seconds (22"). -

Final Answer: =
™ 123.456° = 123°27'22

(i) 58 7891°
o Degrees (D): ‘
58.7891° — 58°

é Minutes (M):
Multiply the decimal part (0.7891) by 60:

0.7891 x 60 = 47.346

: ;17 minutes (47"), decimal part 0.346 remains.

o Seconds (5): ‘
Multiply the decimal part (0.346) by 60:
0.346 x 60 = 20.76

20.76 ~ 21 seconds (21"”).

Final Answer: ,
58.7891° = 58°47'21"
(i) 90.5678"°
o Degrees (D):
_ 90.5678° - 90°
o Minutes (M): :
Multiply the decimal part (0.5678) by 60:
; 0.5678 x 60 = 34.068

34 minutes (34'), decimal part 0.068 remains.

¢ Seconds (5):.
Multiply the decimal part (0.068) by 60:
'0.068 x 60 = 4.08
: 4.08 = 4 seconds (4").
Final Answer:

90.5678° = 90°34'4.08" !
_____—/

/ . . : -—
~ Convert the following into decima] degr
ees,

3 g 65°32'15" i
i ii
’fii)i) 78° 45' 36" @ a4
Solution Convert 65° 32" 15" to decimal degrees,
{. Degrees: 65° remains as is. z
9. Minutes to decimal:
' 7
<5 = 05393,

3. Seconds to decimal;

15 4
2500"= 0-004166...

- 4. Add them together: - _
65+ 0.5333 + 0.004166 = 65.5375

Final Result: 65.5375°.
Convert 42° 18' 45" to decimal degrees:
1. Degrees: 42° remains as 42. -

2. Minutes to decimal degrees:
18-
‘ 60 =03 -
3. Seconds to decimal degrees:
45
3600 0.0125

4. Add them together:

42 + 0.3 +0.0125 = 42.3125

Final Result: 42.3125°.
- Convert 78° 45' 36" to decimal degrees:.

1. Degrees: 78° remains as 78°.

2. Minutes to decimal degrees:

45
—=0.75
60 ‘

, '3. Seconds to decimal degrees:

36 _ 001

- 3600
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4.

4. Add them together:

78+075+001—7876

: FlmtI Result: 78.76°.

Convert the following into radian.

@) 36° @) 22 §0 (iii) 67.5°
Solution: Convert 36° to radians: |
. Formula: , S
Radians = Degrees X 156

- 2. Caleulatlon

T
* x —— = —rad approximately 0.628 rad.
36° x 1805 ra or app:

Final Result: s T rad or0.629rad.

Convert 22.5° to radians:
1. Formula:

Py
_Radians = Degreesx 18 O -

2. Calculation: .
22.5° x 5N rad or approxxmately 0 3 929 rad.

180 - 8
-Final Result:

g rad or0.3929 rad,

"~ Convert 67.5° to radians:

1. Formula: ~

1[4
Rad D .3
ians = egrees X 180

2. Calculatlon

T 3
- 67.5° x -1% = = rad or approxnmately 1.179 rad., ,
Fmal Result
‘ 37t
3 rad or 1.179 rad.

Convert the following into degrees,

" j—t— d e l ln
® 76 re | (ii) 2 rag
‘ 71:
(,.i) I rad
5 Iuﬂ‘”' Convert -116, rad to degrees:
1. Formula
Degrees = Radians x @
i T
2. Calculation:
o ) po 180 180
: : 1 ~ E 11.25
F inal Result:
X\ 11.25°
Convert == rad to degrees
1.. Fox;mul_a
2y 180

Degrees = Radians X -

2 Calculatlon ,
11m 180 11 x 180

— = 396°

. X
LONEEE - A 5
Final Result: '
P il - 396°
Convert % rad to degrees:
. Formula:
180

= Radians X —
Degrees = P

2 Calculation: - o o
N Im 80 TXAS e
Final Resujt: 1

210°
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tor with:
. Find the arc length and ared of a se¢

R
= —radians,
r=6cmand central angle 0 3

M 5
le 0= > radian
G r= 48 mand central ang < .
"
Solution:

Area of sector =A =2

@ _
Arc length= (=7
r=6cmand 8= %rad
Arc length = =16
&
=6x—cm
{=6x 3
(=6.28cm
1
Area of sector =A = 51'219
]
3O
=L a6xx
6
=6rcm’
=18.85cm?
: 48 T
(i) ‘r=— cm and centralangle 0 = s radians.
B ‘
Sol: g —
r=ﬁcm énd 0=5—” rad.
7. ‘s
Arc length= ¢ =rg
| K:ﬁxs_ﬂ
T 6
=4cm

1
. ector=A= ~,
Arca of 8 5

_1 ( 4.8Y 57
2\ 7 ) 6
10
12
1 115.2
£ e X gy
12
_ =3.056cm?
If the central angle of a sector is 60° and the radius of
the circle.is 12 em, find the area of the sector and the
. percentage of the total area of the circle it represents,
Solution Step 1’ Formula for the area of a sector
The area of a sector is given by:
‘ Central angle
' 360°
Step 2: Calculate the area of the sector
Substitute the given values:
¢ Central angle = 60°

* Radius (r)=12cm

/4

Area of sector = X 7712

Area of sector = — X m(12)?

360
Simplify the fraction: ‘
60

360
Now calculate:

' 1 T
Area of sector = e XX 144 = - 24m cm?
Approximating r ~ 3.1416:
Area of sector ~ 24 X 3.1416 = 75.3984 cm?

¢p 3: Find the total area of the circle
The area of the full circle'is given by:

Mo .
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. "

Total arcd ot the circle = 1!

~ — 9.
Qubstitute " = 12

Total arca of the circle = w(12)? = 1447 cm?
A roximating ¥ = 3.1416: |
o 144 X 3.1416 = 452.3904 ¢cm?

Total arcd ol the circle =

step4: € alculate the percentage

the sector x¥
The pchcnmgc isan
x 100

Percentag® = Topa area of the circle .

Substitute the values:
24

24m
D sl i = —X
x 100 144

Percentage = Tyan
8. Find the percentage of .the area of sector subtending

T
an angle s radians.
problem step by step in detail to
f the area of a sector subtending an

of the circle represented by

en by:
Area of sector

100 = 16.67%

Solution: Let's solve the
calculate the pcr/Cemage 0

=
angle s radians.

Step 1: Understand the relationship between the angle and

the sector area
The arez of a sector is proportional to the-angle it subtends at the

center of a circle. The proportion is given by: /
Angle subtended by the secﬂ)

Area of sector = ( -
: Angle for the full circle

x Total area of the circle

Thc percentage of the circle's area covered by. the sectof
is therefore:

Pereentage of area = (

Angle subtended by the scctor) « 100
Angle for the full circle

Define the full circle angle ang =
Stitute y"u“

¢ for a full circle is 27 radians. The '
h angle sy

, sector i8 Z radians. Substituting these y
he S 8 se values intq

step %

[he :mg'
bendcd h:,

. the formyly

Percentage of area = 8
a= |55 | * 100

step 3: Simplify the fraction
n

—

.
s,mphlfy 2

. e R .
step 4: Multiply by 100 to get the
Now calculate the percentagep;ercentage

\ U

& Percentage of area = M X 100 = 6.25%

9, A circular sector of radius r =12 has

l' an angle of 150°. This sector is cut out and
thfm bent to form a cone. What is the slant

height and the radius of the base of this

cone? iy

cm

Sector

Radius of sector = r = 12cm
Angle of sector = 150°

=150xi
I8Orml
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2 cone, SO
of sector i$ slant height of

The radius i 12em

~ Slant height of con

’e know that eare
”?l area of sector = curved surfac
le .

(i)

a of cone ...

i)
Area of sector 57 0

Loy 22
-302'%

Sm
= —l- x144x—
2 6
- 607 cm’ |
Let radius of cone = R=7 [
Curved surface area of cone = 7rR‘

: using eq. (i)
aR (=607

60

- 12
R=>5cm
_ Trigonometric Ratios of an Acute Angle

The trigonometric ratios are’ applied
to acute angle (angle less than 90°)
in a right-angled triangle, ‘but the
concepts extend to angles greater than
90° and are widely used in many
areas of mathematics and science.

Let us consider a right-angled triangle
ABC with respect to an angle 0 (theta)

=m £ CAB with m £ ACB = 90° in anti-
clockwise direction from AC to CB. In 4 oh iS
the triangle ABC, the side BC is called pexpendlcular, whi€

OPposite o an angle ¢ i

(. (=12cm)

a — Pemendicular

l

I
|dc AC is called the base and (he side 43

$ calle
LethC =a,mAC = bandm,m_ Cd"gdh

ole "
hy. ! his nght angled triangle ABC, the tr‘£0n0metnc -
040" ArC defined as: 5 of an
anb'
dicular a
: 0=Perpen =— cosec9=M-c
SN~ Hypotenuse ¢ Perpendicular 5
b.
coSg:-—?ﬁ—:—‘ seg 0= [1ypotenuse ¢
~  Hypotenuse ¢ - Base b
rpendicular, ‘@
0= PPN, o g Bae
] . Base b Perpendicular 4
The six trigonometric ratios described | ~Note:
. ) |
with-reference- to a right-angled triangle (i) cosech = e
3 _ . . sm
ACB~ are: sine (sin), cosine(cos), 8
. = (1) seel =
tangent(tan), cosecant. (cosec or esc), “’I‘ »
secant (sec) and cotangent (cot). R

a
tan=—

)

ale

hic -
sin(

We note that:

(Dividing by ¢)

lant) =
cos0
cos

Similarly, coth =

sinf)

Trigonometric Ratlos of Complementary Angles
We consider a right-angled triangle ACB, in which mZ4= 8,

meC = 90° then. mzB = 90°- 6. Using the trlgonometnc ratios

of 2 B,

o~
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——
we gel
i in(90° maC b )
sin B =sin(90" —0) = ;175 :
Using ratios of Ai_wc get
mAC _b
cosB= m -~

Form (i) and (ii), we gel.
!sin('90' -8)=cos 6

...(i)

Similarly, we have
cos(90" —€) =sin 6
\coti90° —§)=1an 6
cosec(90° —6) =sech

EXERC]SEE

For each of the following right-angled triangles, find

tzn(90° —6) =cot 6
- sec(90° —6) = cosecH

the trigonometric ratios

@ sm@ (@) cosb i) / tan 0
") sech (v) cosech (vi) coté
o) tmé (i) cosecld |\ (ix) secd
fx} cosé

B > -

4
BRI N
L —a~ 2 5 -
1 5 17
ramm—— e — vl,
/‘”ﬁ/ g T";? : b ]
1 1 . N
3 . s s
coscce 3 17 5 e
4 8 C
cot 0 a0 K3 < -
) 3 15 Il
g | A 15 .’ 2
: 4 8 ! . 4
cosec § 3 17 , [5]
3 I5 2
sec ¢ 3 17 | B
4 8 | E
cos § 4 8 7 5
5 17 13

For the following right-angled triangles ABC find the

trigonometric ratios for which mZA=¢andmsLC=6
(i) sin® (i) cos0 (iii) tan® (i) sin ¢
(v) cosé (vi)

tan ¢
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I (vi)  cos 60° =cos(90° 30° = —
S (vii)  sin45° =sin(90° - 450) T
¢ 10" ses ¢ 0 —
@ | snm-8 | b — 8¢ (vii) tan 45° =tan(90° - 450) . T
/ i (ix) €os45° =cos(90° - 450 =
i) [ cosm@ | 3 "’”"_ﬁ\ Solution: Lgvs solve tbese Planks step by step using the
M BC complementary angle identities: °
(iv) sin@d ! % Wi L /L toan( A 90) = cotb,  cot(90" = 6) = tans.
L : : 4B @ sin30° = sin(90° - 60°).= cos60°
GR cosd | 3 AC Answer:' 60°
| TR BC v cos @D\ - -
v | tan ¢ I IR -‘5 AB (i|) COS3060: C0$(90 — 60 ) = sin60°
| — Py sanole ABC, verify that: Answer:, : _
3. Considering the adjoming upang C (iii) tan30°, =.tan(90° - 30°) = cot60°

() sin® cosec=1
(ii) cos0 sec8=1
(iii) tan@ cot®=1
Solution:

- Answer: 60° _ _

(iv) tan60° = tan(90° — 60°) = cot30°
Answer: 30°

(v) sin60° = sin(90° — 30°) = cos30°
Answer: 30° '

(vi) c0s60° = cos(90° — 60°) = sin30°
Answer: 60°

(vii) sin45° =.sin(90° — 45°) = cos45°

sin O . cosec 8

5%
\illm \&P&

—_
| SRS

sinf . cosf

]
o | o
X

/

Il
—

' ;1 . ' , Answer: 45° :

i) ' \ (""‘= ) | (vili) tan45° = tan(90° - 45°) = cot45"

o 1 Answer: 45° '

(ix) cos45° = cos(90° — 45°) = sin45’

' : - Answer: 45° :

4, Fill in the blanks. ) $ Ina right angled triangle ABC, mZB = 90° and C is an
o g i, = o3)=, = ﬁ,then find the x
(ii) cos 30° =cos(90° — 60°) = b A

502 xfx
Rl3cx

tan 6 .cot 0

| acute angle of 60°. Also sin mZA

(iii)  tan 30° = tan(90° - 30°) = . following trig_onometric ratios.
(iv)  tan 60° = tan(90° — 60°) . . mBC (i)  cos 60°
(v)  sin 60°.=sin(90° — 30°) = L mAB
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cosec 60°

Gy tan60 (i) sin 100
() et “0: (viil) ““: 380
(vil) o8 :ge x co
(ix) S
Solution:
0 mAB ¢
O T
e=5n30 oot60
,_AB ¢
BC 2 (i) tan 60 =BCT3
® WS = a BC
b_AC )  cot )t 60°= B ¢
() m-w::c—A : AB ¢ | \
a_BC (vii) c°5300=—C=E '
o)  sm3F=E=c : N\ M
BC a i 30°=%=sx- '
(viil) =a30°=,p=_ (x) sec 4A ¢
c_AB 7S
ix) “‘w:a-BC

Example 10: Show that (sec” 6 — )}}mlﬂ:‘ sin’
Solution: LHS =(sec®®=1)cos™

= an® 6\ cos’ 6 (1+.tan29=~5€c20)
\ s . _M)
i g M Vo=

si"=RHS
Hence. (sec” 6 -1) cos™® = sin? §
Example 11: Show that tn § +cot 0 = sec 0 cosec 0

Solution: LHS = mﬁvcme
:1::;9 cosh
cos®  sin®

/ ~

_—_\

€080 sing
sin’ 0+ cos’ g
=—-.\
SN0 coso
1

o —————.
sin® cos

= I I

cosf sin@
= secB-cosecO= RS,
Hence, tan 0 +cot

(’fsin'ﬂ + COS: = “

=sec 0 cosec §

g . ) | | }
E?‘_!ml)le 12: Show tha m e \\,)T
Solution:
LHS = : L Irus = _— . '

. lcoscc B—CIOI 6 siny : sin § ] cosee 8=cot B
¥ l — »’COSO San =5in(j_ )_ cos

sin @ sin § s sin b
L sin@ | )
-l—cosﬁ sin 6 :sinH-chsﬂ

sin O(1+ cos 0) ) | - sin %1 cos )

—(l—cos 0)l+costh) s :sillﬁ—(lvu‘OS“"l‘CUb 0)
_Sin0(l+cos0) 1 1 sin (] -cos )
P cos f sin - sn®- - 1-an®
_sinf(l+cos ) | 1 sin#(l cosb)
3 sin” 0 sin 0 » sin®  sin'®

l+cos) 1 I I-cost
3 sinh  sinb Tnt s
_l+cos b | 2 ]__'_‘_L‘_‘_‘__'f
i sin B sin b
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T P Ef?.f_“ cot 0

-5 e sin 0

sin 0 .

Henee. LIS R.H.
_1 - 3sint0cos 0

Example 13: Show that sin® 0 * cos' 0

Solution: LHS - gin® 0 + cos 3]

Solution:

= (sm- 20y + (oo 0

. * ‘4
= (sin” 0+ cos” )(sin® 0 ~ cos 0

— (sin- 0 + cos” 20)° -2 sin Oc.os 0

_1-3sin°Bcos’ 0= R.H.S

bl Y
80+ cos® 0= 1-3sin’ 0 cos” 0
* Hence. sm" 0 Ccos 0 | ; sin 0 C

Example 14: If tan 0 =-_} find
the remaining trigoﬁometric

ratios, when 0 lies in first

. Y
_sin? 0 cos™ 0)

—sin® 0 cos® 0

quadrant.
3
Solution: Given: tan () = —=‘—’.
4 ¢
Where, a=3.c=4. | ;
By Pythagoras theorem; we have A
b=t =3P+ Ay =9+16
=25 .. b=5
Therefore, sinf = e -3- ;eoses )
1 h 5
cos = - 4 0 =
kil
b S .
cotf = — i
a 3

.2
a3
/) §_
¢ 4

Sol

(ii)

Sol.

——

EXERCISE

If 0 lies in first Quadrant,
trigonometric ratios of ¢,

2
i) sinf ==
( .

sinf =

w N

2
b
a =2,b=34=9
Using Pythagoras thegrem
ha
sy N L T
9=4=¢
&

o
Il
wn
. W

‘ _£_j5[5
c?se_b_ 3
" 2
tane—c \/_?

; c056=E
4

(4B +(BC)' = (ACY
3l+ (BCY - 4 p 7
(BCY =16-9

(BCY =7 . s WK
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3 T ————
/-:Ti// °°‘”=\F ‘
[ : v 2
7 ac 0 = ;
sine=£4',C0.\“O :]7—- so’, [anO:’\/—%‘
35—-,c:o(0=T:fl'-'scc0= sin 0 = . onlb
Vs N5

tan0="3
- | oy
| | _ cosec 0 \/-2-

(i) ‘“"gz'f ' cos 0 = . —'\/3’
Hypotenus¢ = ‘\/—ZT:F . ‘ ‘ \/-5_ 5

W

Sol. 2 S
cot@=7=2 sec9=‘\/;
sin@ = 715—‘ | Prove the following trigonometric identities:
5 2. (sin @ +cos 0)’=1+25in 0 cosp
cosec 8= == ; To prove the identity:
cos 0 =ng" p “:,i: (sinf + cosf)? = 1 + 2sinfcosg
i - Step 1: Expand the left-hand side ((sin8 + cos8)?)
sec® =75 ' ; (sipe + cos@)? = (sinf)? + 2sinfcosb + (cosf)?
(iv) secf=3 Ly, Step 2: Use the Pythagorean identity

Sol. From the Pythagorean identity:
| sin?6 + cos?6 = 1.

Substitute this into the expanded expression:

(sin@.+ cosf)? = 1 + 2sinfcosf.

Step 3: Compare both sides

Thé left-hand side (sin6 + cos@)? simplifies to the right-hand
side 1 + 2sinfcos6. ;
Conclusion

i roved).
(sinf + cosf)? =1+ 2sinfcosd  (Proved)
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cos0 1

—_——

sin@ tan® .
To prove the identity

|-

cosf _
e 5

sinf ta
all the definition of tan

=
S~

‘ 6
Step 1: Rec
By definition: <in6.
tanf = -y

reciprocal of tané : |
al of both sides of the equation for tang:
1 cosf .

@nd si_nB" ; -
eft-hand side with the right-hand side

Step 2: Take the
Taking the reciproc

Step 3: Compare the 1

The left-hand side of the €
right-hand side of the identity we are trying to prove.

Conclusion
Thus, we have shown that;
cosf - 1
sind © tan@
The identity is proved.
sin@ cos© -]
cosec® sec®
To prove the identity:
sinf ‘cosé.

. cosec6 - secl
Step 1: Recall the definitions of csc@ and sec@

We know the following trigonometric identities:
- 1

cosec =—, secl = —.
sing’ cos@

Step 2: Substitute the definitions of cosec 6 and secd -
Substitute the definitions of cosec and secé into the left
side of the equation: :

199950 | hich is exactl ‘the
quation is g, ythe |

_hand

_/

—

SILH # Cos@ Sing

cosecd @ =0, Co\se
Step 3: Simplify the fr . m A 3
simplify each term; actions o

sin@

1~ =sin2g, £0s6
sing ¢ 0 Seos’,

So the left-hand side becopes. 7

sin%g 4 gps2
Step 4: Use the Pythagoreqn 1. .. O
From the Pythagorean lgde:t?tl;l dentlty
. Sin?0 + cos2g =
Thus, the left-hand e simpifiey 1, 1

' Conclusion

Wethave shown that:
\ O ﬂ cosf
The identity is proved.c i
5. c0s? 0 —sin2 0 =2 cos? 0-1
&: ‘l"ro.ve: co§20 = sin’6 = 2cos29 - 1
'We will use the'doubl;e angle identity for cosine:
cos(26) = cos28 —\sinze:
From the above identity, we know that:
cos26 — sin? = cos(26).
Now, recall the identity for cos(26) in term§ of cos?6:
| cos(260) = 2cos?6 - 1.
Thus, we can replace cos(26) in the first equation:
cos26 — sin?6 = 2cos?6 — 1.

Therefore, the identity is proved.

i 1
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/ ’4,’_\ .
: e
6. cos?0—sin?0=1-2sin’0 - 2p
Solution: Prove: cos?8 — sin?g = 1 —2sin ~2secftang =321 4 Sing)
¥ PROOF . ) . After SimpliﬁCations We COSZG
We already know that: ‘ » Vg
cos? — sin*0 = cos(ZG.)-, 2 ‘ . (seco ~ tang)2 1 = sing
Also, recall the identity for c08(202) in temj‘s of sin2g- | Thus, the identity i v m
cos(26) = 1 — 2sin“0. 9 b conin Proveq,
. . ‘ i ; tg) =g 2
e can rewrite the equation as: o Sec” O cosec?y
e <29 — sin20 = 1 — 2sin’6. Solution: (tan@ + cotg)2 4 see?
e Proof: €C 0cosec2g
Therefore, the identity 1S proved. . : Us :
1-sin@ cos@ g “ChE the 1dentities:
cosé " 1+siné i - tang =.\5in6 cos@
“g Iution 1-sin __ cos@ : . : cosg’ Cotf = n
p e i _ . i
e e 1+sin@ ' tangd + cotg sing CO?G
o : cosf ' sing
Multiply both sides: s e L Y Sin26 + cos2g slme
2 = . 2 = -
; (1-sinf)(1 + sinf) = cos“6 L sinfeoss = g
i : uar g nfcoss
Using the identity: quaring both sides:
), 29 ;
1= sin‘f = cos"6 - . (anf+cogr=— 1
Dividing both sides by cos8(1 + sin6): ‘ .. sin?@cos2
(1 —sinf cosf- ! =sec’fcosec’q
o Slen ) =i 9, _ : 1 Thus, the identity is proved.
Thas, the idevity s provel WO ‘ e s N
: ‘ tyllsp.roe ¢ . tane_sec0+l—tan0+sec0
8.  (secd-tanf)’ = : Solution; 2notseco-1 _
: i _1+sinB: o tanf-sec6+1 tané + seco
' \ - R Proof:
Solution: (secd —tanf)? = —— oS , : ;
iy : 14sing : . Expressing tan# and sec8 in terms of sine and cosine:
: ] : sinf : 1
Expanding the left-hand side: | ’ RS ST
(secd — tanf)? = sec?f — 2secAtand + tanZ6 Rewriting the left-hand side and simplifying gives:
Using identities: ' , Sing Y o1
29 _ gt ; - c950 cosf
sec?f — tan?0 = 1 g et
.cosf  cosb ;
= B ‘Factoniging and simplifying results in:
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!

g = (sln9 - 0§

2 4 ab+b?)

nfand b = cos@, SO

Here, @ = si :
sin’f - cos 8 = (sinf = cosa)(slnzo + sinfcosf + cos*0)

Since sin®@ + cos? = 1, we gt

(sinf - cos®)(1 + sinecose)

Thus, the identity is proved.
69 = (sin* 0-cos’ O)(1~ -si

29 — cos?0)(1— sin?0cos?0)

n
12.  sin®@-cos n’ @cos’ 0)

Solution:sin®8 — c0s®0 = (sin’

Proof:

Using the identity:
-p¥=(a- b)(a2 + ab+ b?)

We'factonze
sin%@ — cos®8 = (sin?0.— cos26)(sin*6 + sin2@cos?6 + cos*6)
Since: : l Sl -
sin*d + cos*0 = 1 — 2sin*fcos>0
Substltutmg ' it
($in20 — cos20)(1 — sin?@cos?6)

Thus, the identity is proved.

; Trigpnometric Ratios of 30° [ : mdlanJ and 60°[

A L e

T,-|gon0me"'i¢ ratios of 450| X
4
Consider a square ACBD of side lengthy, D
| unit. v
we know that the diagonal bisect the

angles.
go in the triangle ABC

miA=mLB=45° and m/C = 9qe
Using Pythagoras theorem A4BC '

e

A

N

!

c=d+ R
=] 4+ A L
. h=1\
. 02—2 = c=ﬁ
The trigonometric ratio are:
C YN\a\ 1 '
sin450===— : Pt
- \/E I cosec 45 =;=ﬁ.
Ncodse=l=t  ; scasad
. & T
. a :
tan45°=f;=l - cot45°=£=l
a

radian J

3

Consider an equilateral tria

: ngle
ABD of side 2 units. :
Draw a perpendicular bisector

BC on Eihe point C is the

midpoint of AD.

S0, mAC = mCD in which

MLBAC = 60°, m£ABC = 30°,

mZACB = 90°.

Let mBC = x units.

Using Pythagoras theorem in the AABC.
22 =12+

S ——
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— ‘/’E‘ =3 units
5 2 = - \/5 ’( mB S) EXE .
Fud=l =9 o & " RC[SE —
 J— Find the value of
; o 30°(— radlan) | : of the followipg . .
Trigonometric ratios of 6 vt'lthout using the calcula‘“‘:‘l’lowmg trigonometric .. .
In the triangle {BC with m£ABC =30° ) sin 30° ' (i) -
n the triangle, - . i )
S . cosec 30° =2 i)  tan Z S
sin30° = 5’ ’ 6 (W) tan 6()°
. S i V) sec 60° .
/ cos 30° = ‘\/E;‘ . R 3 (vii) i) o5 Z
Vil ¢ o
2 . cot30° = L E (ix) S:ct gg" (viii) ~ sin 6?)°
tan 30° = B 5 3 : { (X)  cosec 30°
: (xi) sin45° (xii) T
- cos =
: - ’ Solution: j 4
Trigonometric Ratios of 60°'(— radian): @ 'sin30":
- = \inSo° = 2pposite 1
In right angle triangle ABC, with mZ4 = 60°. g Hypotenuse ~ 2°
3 i . \/.. Answer: =
sin 60"—‘—5- ; cos60°= 3 ) tan 60°= /3 (i)  cos30°:
. _ Adjacent 3.
Pk o— : o= __1_ cos30° = i 1l i
cosec 60 —-\/—5- : sec60°=2 s cot 60°= \/5 ‘ Hpotentse — 2.
These results in the form of a table can.be written as: (iii) tan % |
AT T ek
8 0 30°=§ 5o & | o= | 90°= 5 Enage = Opposite 1
4 3" - % - ~ Adjacent 3
sin 0 0 Y S \/3 i (iv) tan60°:
2 2 . g Opposite _ G
B 1 ~ Adjacent
[ cos@ ] N3 Sl 1 0 e 5 3 ' .
l 2 2 2 V3
1 (V)  sec60°:
tan 0 0 L 1 \/’ o : ' 1 1
3 Qi =—=2
3 SAUNES sec60” = Cos60° %
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(vi) cos —
‘ _ﬁ}ﬂﬁt&‘l‘_ -
C0$60 I _‘vm“'n

rj -

o B e Adjacent 1

=

cot60" = oppos:te —\/=

iii) sin60°: :
b € Opposite V3
sin60° = r—_ s
ypotenuse
(ix) sec30": N ' 1 2

sec30°=;s§6: VB 43

(x) csc30°: ~ :'
Gl
SR 5
(xi) sin45°: -
= Opposite . 1
yoa Hypotenuse /2
P T
(xii) cos 2
) cos45° = M =,—1—
. Hypotenuse . /2

2. Evaluate:
(i) 2 sin 60° cos60°.
Solution: 2sin60°cos60

Using the known values for sine and cosine at 60°:

. V3 :
sin60° = \,7— cos60° = % '
Now, substitute these values into the expression:

Zsm60°cos60' =28 \/— %: g

ﬁg«l: =5> 9 2 - 2
t’ ‘ \ sin45° = T, €0s45° = —
: 2

———

25in60‘c0560- - ﬁ
2 .

Thus:

(if) 2 cos Z;‘ sin %
Soll{‘ion: 2 cos 1;' sin g
2){ 2
B

(iii) 2 sin 45° +2cos45°

- Solution: 2sin45° + 2cos45°

Using t_he known values for sine and cosine at 45°-

V2

Now, substitute these values into the expression:

‘;%7 . o : ﬁ ﬁ
.. 2sin45° + 2c0s45° = 2 x — = =
» ' 2+2><2 V2+V2=2v2

-Thus:
3 . 2sind5° + 2c0s45° = 2v/2.
(iv) ~ sin 60° cos 30° + cos 60° sin 30°
. Solution: sin60°cos30° + cos60°sin30°
. Using the known values for sine and cosine:

i 3 3 1 1
i -In60° = % cos30° = ‘/7— cos60’ =3, sin30" =3,
Now, substitute these values into the expression:

| ’ V3 V3. 1.1 31
sin60°cos30° + cos60°sin30° = - ¥ 3 ¥ f =3 +Z
= 1.
Thus:
sin60°cos30° + cos60° sin30° = 1.
(V) ‘cos 60° cos 30° - sin 60° sin 30°
Solution: cos60°cos30° — sin60° sin30°
This is a standard 1dent|ty for cos(A + B), so:
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cos60°cos30° — sin60°
=0
Thus: L
cos60°cos30° — sin62 sin30° = 0..
(Vi)  sin 60° cos 30° - cos 60° sin 30

Solution: sin60°cos30° — cos60°sin30 B), s;o:

This is a standard identity for sin(A — 1
6in60°cos30° — cos60°sin30° = sin(60° — 30°) = sin30° < 7
Thus: i :

sin60°cos30° — cps60°sin30° =3

(vii) cos 60° cos 30° + sin 60° sin 30° -

Solution: c0s60°cos30° + sin60°sin30 _
This is a standard identity for cos(A — B), so:

c0s60°cos30° + sin60°sin30° = cos(60° — 30°) = cos30°
: B V3
o % ;
Thus: cos60°cos30° + sin60°sin30° =

o1&

e . B
-(vm) tan6cot6+l

; L
Solution: tan 6 cote +1

o

=1+1=2

3. Ifsin % and Etos %:— equal to %each:, then find the
value of the followings: '

(i) 2 sin 45°-2 cos 45°

Sol. =2(sin45* - cos45°)

° e )
sin30° = cos(60° + 30 ) = cos9(°

3cos45° + 4s;145°\

(i) ) 1
_ 4
3(ﬁ)* (ﬁ)
__-z—-f--i- =3+\4_ 7
e B2 &5

Case I: When measures of one side and one angle are giveﬁ
Example15t, Solve triangle 4BC, in which mp - o,

- m/A30% a=2

Solution:
We are required to find b, ¢ and m.4.
Now m<4C =m4B-mz4

=900__300
L =60° ...(3)
and  Z_gin30e
. N
i 2" . »
= T=sin 30°  (ra=2)
= 3.1 ( sin30° =l)
: b 2 2
> . b=4 i)
~and 2 wn30°
, c
s U coael] o b
> Z__— |a=21tan30 ’——j
=1 5
thus o =28 (i)
\
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A (1), (ii) and (iii) are the
Case II: When measure of the hypo

given.

, it
Example 16: Solve triangle ABC, when m |

=60°, b= Scm, m£B =90°

Solution: We are reqhired to find a, ¢ and m£C:

mzA =60°
mZB =90°
m2ZC =msB-mZA
=90° - 60°
5 =3oo
Now 2 =sin60°
Bk
a_\3
5 2
=S a =§£ .
2 ’
= a =433 cm
and £ =cos 60°
b .
.
15X 2
= e .=§
: 2
> e

(i)> (i) and (iii) are the required resuls.

...(i)

(i)

required results.
tenuse and an ang)e are

( b=15,sin60° = Ji)

AN

= e—

- By Pythagoras theoreni, we have

aﬁe II: When \

of tWO sides are given,

gxample 17:  Solve
ABC, when a= \/5 ém,

c=lcmand m/B = gqo
Solution: We are required

triangle

» A
toﬁﬂd b, mAA, mZC. 4 T
By Pythagoras theoreh,
B =24 » We have
o, B8 ()
- or b2 =1+2
Jor b =3
\ ¥ b =3 )
. . a9 h G
WNow ©  sinmZ4 == =% =cin! [2_
G b G > mLA=sin \l‘_54_7°
= mlA =54.7° i)
and . mZC=ms/B-msA
=90° - 54.7°
=35.3° ...(iii)

=@, (ii) and (iii) are the required results. - -

Case IV: When measure of one side and hypotenuse are
given. : ‘ '

ExampleIS Solve tringle ABC, when a = 2cm, b =242 cm

~and m£B =90° .
~ Solution; We are required to find m£4, m£C -

and ‘c’,

2cm

B=@ 4+ or 2=b-
¢ =22 -@
2 =8=4
2 =4

a=
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Thus,

Hence (i), (ii) and (iii

1.

angled triangles.

(i)

or c =2
Now % = cos méA
|
o g = cos mZA= 'ﬁ—'
2 P AL
— = MZA = Som
or zﬁ cos ‘/5
omzA  =45° £
msA =miB- msC .. (i)
=9()° - 45°
= 45° ...(iii)

) are the required results.

EXERCISM

y and z from the following right

Find the values of x,

&

30°

A

(iii)

y=dcem B

(iv)

A y=4cm

/

//ution'
50 4 M \
(i) i y —4cm,x=?,Z=?

Using tan30° =~

V%
3

>
il

%
0
élla'h IR

cm

S

\ \ase)’
D] o

Using Pythagoras theorem to find ,
p *

16
2 =7 +16
22=16+43_64
L
£=$@
3
~22=—8-cm

“

i) x=2%yp= \/B—cm',z=_?
This is an isosceles triangle

o _n
mZA —4,mAC—4
Using tan%:l
X
=8
» X
x=+3cm

Using Pythagoras theorem to find z.
2=p+)
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s
il

=
1]

Nvia N & aIR e
S 2

=
2
=
o<
g
Si- &
(-3
]

N
]

i{

S
§

po——
2.

triangles.

0)
A

3 A
: lhm

(i)

¢ dem

Sol @A) c= \/—cm a-fcm MLA=, myC =9

Using Pythagoras theorem
bi=al 4

AN\ (i)

d\° =3+13
 B=16
b=4cm

. Using tan(m£A) =

mLA = tan"( ﬁJ
| N
. m4A=26.66"
S0 msC=90"-26.66"
mZC =63.34"

Sls

()  c=dem, a=demb=", msAd=7,mLC ="

Using Pythagoras theorem
bz ___az +02

=4% + 4

=16+ 16

b =32

%

qu the unknown side and angley (f th
. ] ¢ f()"owin
14

dem

— el
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B)+

+3

"
||
AW —

o —————— T
(8)

o

L

2= [f6cm
x_.,y___v z=2cm

(ill) indl C= 600

Using sin60° = X

b
]

n

=
Il

N BN e & sk <
s - '

cos 45°

« wl-
]

2

5

g

_/

triangles.
(i)
c (ii)

>
=v/§€m

a

A
C=y13em

A

_Using Pythagoras theorem
“‘ .b =a’4c®
N X ’ 2
o) ) (43}
3 =3+13
b’ =16
b=4cm

. Using tan(mZ£4) =

mZA=tan™ [ﬁJ
. mZA=26.66"
So mZLC =90 -26.66°
mZC=6334" "~

Sl

Using Pythagoras theorem -
b*=a’+c

=4%+ 4

=16+16

b =32

¢~ 4cem

Sol. () c=13cm, a=Bem, MLA=Y% m/C =9

()  c=dem, a=demb="? msA=2,mLC="

angles of the following

.(‘

a—H4em

B

k \bz =l6X2
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b= 16x2
b= 4\/50/11 z
Using tan(m£A) =7
tan(mZA4) =1
mzA=tan”' (D)
mLA=45
So, msC =90" —45° _ |
=45’ S . :
3 gfcs side of a square field is 60m long. Find the
lengths of the diagonals of the field.
— O,
Solve the following triangles when mLB= 90°:

the diagonal of a square, We can use

Sol. To find the length of : v
the diagonal divides the

the Pythagorean theorem. In a square,
angled triangles, wher
he diagonal s sthe

square into two right- e the sides ofithe

uare are the legs of the triangle, and t

sq
hypotenuse.
The side of the square = 60m.
The formula for the length of the diagonal d of a square is:

d=VsZ+s? S
Since both sides are equal; we have:

d = V2s? ]
Substituting the value of § = 60 m: g

- d=vZx60%
d =2 % 3600
d= m ‘A oy m B

d = 8485m= 60J2m
Thus, the length of the dizgonal of the square field is
approximately 84.85 m.

_/

/——
Solve the following right s ————

. mLC=60° c= 33em gled triangjeg When:
msB=90"a=9 )
mLA=2b="?

. m£A=90"-60"
mZA =30 $

sol.

30

‘\ m
;
\
4

Using tan 30" = & :
33 \

: z : kil o)

. . B0~ Tm i

B 3B
aﬁ:sﬁ
_33

a=—

V3

.bz =3\/§_'+(3)2 =27+9=36

b=6qm
5. mAC=45° a=8cm
Sol ZC =45,a=8cm,
‘B=d+
—64+64=128
b =128 =64 2
b=8J2cm
ZA =90°-45°=45°
c=8cm
\
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) e —

6. a=12cm, ¢=b6cm

Sol. @= 12em, ¢ = bem, LB=
b md’-h‘"

B o=(12) 4 (6
h: = ]“*3“" 180
brbVGmn

12 . 0804
cos( = -]_;8_5 = {1.8% A
mo(C=200" .
sC=266", miA= 63.4"
. 3 mZA = 60° ¢ = dem
SOl. m‘;‘ - 600 L’C = 900_600 - 300

£ = tan 60
=4f3
=@+

=43+

3
a
b

bem

B

12¢m

=48+ 16=64
b=8cm

8. mZA =60° c=4cm

Sol. mZA=60° c=4cm.
mZB=90°b=2c="?
m£C=90" =607 >\,
mZC=30%"
c=4cm

Using tan60° =-:—

B2
4
a=4~/§cm

Using Pythagoras 717};(:07r7cm,
b =a +e
=(4ﬁ)1 +(4)*
=16x3+16
b’ =48+16
b* =64

! bz\/6_4-

b=8?,'m.
l,’"“ﬂlnd=6cm

‘m£4 =36.869
mZd =36.9°

~ Now, msA+msC =90°
mZC =90 -msA

mZC =90°-36.9°



https://v3.camscanner.com/user/download

I
10. Let Qand R be

the two points on the

same bank of a canal.

The point P is placed on

the other bank straight

to point R. Find the 0

width of the canal and the angle POR.
Solution: PO = 13km ; QR’= Skm
2 =(13-0)
=169-25
2 =144 |
x=12km ' | | ,

b dder is 8m, find the height of the wal?

11.  Calculate the length x
" adjoining figure.

Sol. From the fig. ABD is 2 right S
angled triangle '
(By Pythagoras Theorem)

(',)]

o AD = AB’ +BD’ A 17em
(BDY’ =(4D)* ~(4B) et
, =(17)*- (10 :
BD*=289-100=189 ...(A)
ABDC is right angled triangle

x2 it (CD)Z - (BD)2
x* =(BD)’ -(CD)*
x* =189-(8)’
x* =189-64

=125

x=5J§

. If the ladder is placedﬁalong the
wall such that the foot of the Jadge, i8 2m
away from the wall. If the length of the

Solution:
The ladder acts as the hypotenuse of the
triangle, the distance from the foot of the
[adder to the wall is one of the legs, and the
height of the wall is the other Jeg:
Let: .

o h be the height of the wall (the vertical leg)

o 2 m be the'distance from the foot ;

. t of the lad /

i3 (th‘e ooy e ladder to the wal]

o _.8mbe the length of the ladder (the hypotenuse).
' Using the Pythagorean theorem:

h?+22=g2
h2+‘4=64

h=+60 =~ 7.75m
So, the height of the wall is approximately 7.75 m.

13.  The diagonal of a D remneih
rectangular field ABCD is el
(x+9)m and the sides are & ‘j\*‘“//
(x+7)m and x m. Find the
value of x. :
; ;o A (x=7)m B
Sol. (x+9)? =(x+7P+x°

2481+ 18r =2 +49 + 1dx +
x>+ 18x +81=2x2+ 14x + 49
2% + 14x - 18x— x> +49x-81=0

P -4x-32=0
X(x—8) +4(x-8)=(x+4x-8=0
g - x=8m (- xisnot -4.) _
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e ] c“ch Cﬂsc'
X' in D

14.  Calculate the value of

B 12 ¢cm ¢

E
2 <
= -\'\\"
= ‘ 4 > B 1 dem
. AR =mBC
Fig (a) Fig (b)
Calculate the value of x.
Sol. Infig(a)

AC? = (4B)? + (BCY:
(ABY? = (AC)? - (BCY’
= (202 - (12)

=400 - 144
(4B)* =256
¥ =256
x =1J256 = 16cm

Fig (b) In ABDC .
(BD)? =(DCY* - (BCY=25-16=9
In AABD ' ‘
(4D = (4B)* - (BDY’
= (4cm)? +9 =16 +9=25.
AD =1[25 = 5cm Ans.

Example 19: The angle-of elevation of the top of a pole 40m -

high is 60° when seen from a point on the ground level. Find the
distance of the point from the foot of the pole.

Solution: In the triangle ABC, we have
mBC =40 m
mZA4 = 60°
Let

mAB = x. (the point B is the foot of the Pole BC)

/

Inn
tan 6OU=~

4

Angle oy
elevation

A X0
Hence, distance of the\point fron the foot of the pole = 23

Example 20:

depression of a-building on the ground level is 45°

‘a, 30m.
r Soiution:

the position of man, We have

—_— — 7\
mBC g

400m

1
09m

From ‘the top of a lookou tower, the angle of

- How far is a
manonithe ground form the tower, if the height of the lower is

In the triangle ABC, AB is the tower and point (' is

He“CC, man is 30 m far from the tower.

mAB =30 m 4 - l:’:
MLCAD = m£C =45° 3 Angle of depression
. > mBC=xm="? 45°
Let x be right angled triangle’ £
4BC, 2
tan45° =—”—114-:B-;
m BC —1 45°
{58 ‘ 30 B X C
' X
e x=30m

.

i
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"top of 2 ;ﬂag post from 4
o from the flag post

vation 0

fele
. < ound leve

g the post. :
is 60°. Find the hﬂg‘:l:::; usil!)g trigonometry. We are
ro60°) and the distance from the flag

" Sol. Wecan solve this_ p .
d the height of the flag post,

i f elevation
given the angle 0
post (40 meters). We need to 1in

which we can label as -
- Step 1: Set up the right tru_ang_le_ T
l;n (his case, we have 3 right tg‘gfg_ " ‘
tion is 60" :
o The angle;t;le;?angle (horizontal distance from the
. pTcl:ner\? 2Sfeobservation 10 the base of the flag post) is 40 -

" meters.
o The height
triangle. ) o N
: We(:;i;hzselthegtangent function, as it relates the opposite
i i to the adjacent side (distance of 40 meters):
side (height h) to | 2 ke .

tan(H).= adjacent .

Substituting the known values:

.o _ h
tan(60°) = 75

Step 2: Solve for h
We know that tan(60°) = V3,
so:

V=<

40 ‘
Now, solve for h:

h=40x3
h = 40 x 1.732
h = 69.28m : C 40m
Final Answer:

The height of the flag post is approximately 69.28 meters.

B

of the flag post is h, which is the vertical side

. . \
- An isosceles triangle has 3 yerg; —
ical s,
.base 10cm long. Find the e oth angle of 1200 4pq -

. of i .
To solve this problem, we'l] firs . 1ts altituge,

sl reak down the ;

_ n the js
iang! ¢'s geometry and use trigonometry to fing the lcne lzosceles
altitude. .

A
120
30" sep ::l) Sem 30
: (‘G\H)m\)n
Given: .

~ o The vertical anglé-AA = 120"
o The length of the base BC = 10 cm.
‘o~ Theitriangle is isosceles, meaning the two legs AB and
WAC are equal in length. _
e We need to find the length of the altitude from vertex A
.~ to base BC.
Step 1: Understanding the Triangle
Let’s label the vertices of the triangle as A, B, and C, with the
base BC being 10 cm. ‘
Since the triangle is isosceles, the altitude from vertex A to the
base BC will bisect BC into two equal segments. So, the two
halves of the base will each have a length of -122 =5cm.

This forms two right-angled triangles, where:
* The vertical altitude from A to BC is the height h.
. The base 6f each right triangle is 5 cm.
* The angle at A in each of the right triangles is 60°, since
. the vertical angle is 120° and the two base angles are .

. 180°-120 _ Hno
equal, so eachis——— = 30°.

e
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Find the Altitude

ST

i y to i

h igonometry angent funct
Step 2: Use T_l' g - ngles, we can use the tang 6 lon,
In one of the right trl %itc side (altitude h) and the adjaceny,

since it relates the oppo

hich i m).
side (half the base, which 18 5cm) A
tan(30°) = 3
I & .
We know that tan(30°) = _\7—3_ so:
h_ 1
- :
Solving for h: o
h=—
h=289

Step 3: Diagram of the Triangle _ o
Hcerg’s a sin;gple representation of the isosceles triangle: -
Final Answer: . i BR ;
o The length of the altitude is approximately 2.89 cm.

3. A tree is 72m high. Find the angle of elev,aft\ion of its
top from a point 100m away on the ground level. )
Sol. To solve this, we can use : \ '
trigonometry, specifically the tangent ‘
function, since we are given the height-of
the tree and the distance from the-point of
observation. :
" Given:
* Height of the treesh = 72'm,
* Distance from the point of 3
observation to the base of the tree W
d=100m. . :
We need to find the-angle of elevation 6.
Step 1: Using the Tangent Function

In a right-angled triangle, the tangent of the angle of
elevation is given by: '

T2m

adjaceny

the height of the tree h=7 m
ontal distance from the observer

Here, the opposite side is
and the adjacent side is the hori,
o the tree d =100 m.

Thus, we have:

72

tan(e)' R -
100
tan(8) =.0.72

Step 2: Finding the Angle g
To find the-angle, take the inverse
arctangent):
Co=1tan(0.72)
2 Using a calculator:
0 ~35.75°
Final Answer:

tangent (also called

The angle of elevation is approximately 35.75°.

A ladder makes an angle of 60° with the ground and

o reaches a height of 10m along the wall. Find the length
- of the ladder. : <

Sol.  To find the length of the ladder, we can use trigonometry.
The situation forms a right triangle, where:

® The height of the ladder along the wall is the opposite
side to the angle.

* The length of the ladder is the hypotenuse.
. ® The angle between the ladder and the ground is 60°.
Given:

- ® -The angle of elevation of the ladder, 8 = 60".. :
® The height of the ladder along the wall (opposite side),
“h=10m. ¥ -
We need to find the length of the ladder, which is the
Ypotenuse L. : :
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,/

.
Step 1: Using the Sine Functlon

The sine of the angle of elcvm(;otrll1 ;s
related to the opposite side an

5 : the formula:
hypotenuse by opposite

i) = hypotenuse
Substitute the known values:

sin(60°) ==
Step 2: Solve for L
We know that sin(60°) = —- 50

ly both sides by L to solve for L:
; Multlpy oth si y - '10x - _20

E-8 B

/o
To rationalize the denominator:

_20 V3_20V3 .
% B 3
Thus, the length of the ladder is:
L = 11.54 m (after simplifying the expresswn)
Final Answer:
The length of the ladder is.approximately 11.54 meters.

- 3 A light house tower-is 150m high from the sea level.
The angle of depression from the top of the tower to a
ship is 60°. Find the distance between the ship and the
tower.

Sol.  To solve this problem, we can use trigonometry- The
situation forms a right triangle, where:

* The height of the lighthouse is the vertical side of the
triangle (opposite side to the angle).

/ ‘—\
~, The distance from the ship t 1, ba
the horizontal side (adjacent siqe to
', The angle of depression is 6o
to the ship.

S€ of the l
0 the angle),

fi
fom the top of the tower

hthouSe s

Given: :

o  Height of the lighthouse, h = 15 me
o Angle of depression from the to

6 = 60°.

We need to find the distance betweenthe shi

which i is the horizontal side of the triangle.

step 1: Using the Tangent Function

The tangent of the angle of depression is relateg

side and‘ the adjacent side by the formula:

' tan(p) = 2PPOSIte

adjacent

P of the tower 1o the ship

p and the tower,

to the opposite

[In this case:

< o The opposite side is the height of the lighthouse, h =
150 m,

o The adjacent side is the distance between the Shlp and the
base of the tower (let this be d).
Thus, we can write:

150
tan(60°) = =

Th—r >
angle of depression

h=150m

: O
C o Ship

Step 2: Solve for d

| Ve know that tan(60°) = V3, so:
\ v -
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,—-—/—‘\

— _ 150
BT s
b

Roarrange to sohve for d:

150 _1§9_’_‘_}§= 50V3

D e ——

a=r®g 3
V3

\

Now, calculaw @

2~ 50 ); 1‘732 = 86.6m

o>

Final Amswer:
The distance between the s
§6.6 meters.

6. Measure

15° from a point on the .
towards the pole the measure of angle is found to be

30°. Find the height of the pole. |
Sol.  We can solve this problem using trigonometry. Here’s a

hip and the tower is approximatély

of an angle of elevation of the top of a pole j

step-by-step solution:
Given:
o Angle of elevation from the first point (at distance x.from
the pole): 15°
o Angle of elevation from the second point (100 meters
closer to the pole): 30° '
o The horizontal distance betwéen the.two points is 100
meters.
Step 1: Set up the problem.

15
P 100 m Q x-100 B

Let: ,
*  hbe the height of the pole,
* x be the distance from the first point (where the angle o
elevation is 15°) to the base of the pole.

- Step 3: Substitute thevalues of t

ground, in walking 100y, A ;
‘ We know the following trigonom

—_— :
. !he second point is 10 meters ¢loge \\
from the second point to the pole SCT, 50 the distance
gtep 2: Use trigonometry S % =100,
We can use the tangent of the angles of
o set up two equations,

o From the first point, the angle of elevation jg 15°
: 50

elcvation for both Points

. tan(15) &
. x
2. From the second point, the angle of elevation s 30°
0
tan(30°) = L
X =100

he tangents

etric values:
e tan(15°) =~ 0.2679

o \.tan(30°) = % ~ 0.5774

» Substitute these into the equations:

o 02679="
b q

h=0.2679 -x

2. 0.5774 ="
x-100

h= 05774 - (x — 100)
Stt_ep 4: Set up a system of equations
Now, equate the two expressions for h:

: 0.2679 - x = 0.5774 - (x — 100)
Step 5: Solve for x :
Expand both sides: ,

. 0.2679 - x = 0.5774 - x — 57.74
Move all terms involving  to one side:

05774 x - 02679 - x = 57.74
0.3095 - x = 57.74

Now solve for x:

e
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— 5774 _ 186.6m

X =10.3095
. Fi height h : . h:
Step 6: Find -fh1e86.3 - o the first equation for
.Substitute X = e 0.2679 X 186.3 = S50m

TS ' - 49.9 meters.
:‘hl:‘height of the pole is ap:fr::n::;i)’of it i
* o l(?ﬂe:::;h casts a shadow 450mm long.

. towzrtie angle of elevation of the Sun, we can use
bs;lic mjgz:i:nctry. The situation described forms a right

1 -where:
mu:gle',l‘\l:: height of the tower is 300 meters.
e The length of the shadow is 450 meters. . d
e The angle of elevation is the angle between the grlcl)ur;
and the line of sight from the top of the tower to the Sun.

Step 1: Use the tangent function . -
In apﬁght triangle, the tangent of the angle of elevation (0) is

( given by: opposite
| tan( e adjacent
Here: o " N .
o The opposite side is the height of the tower, which is 300
meters. K
e The adjacent side is the length of the shadow, which is
450 meters. ;
Thus:
300 2
tan(8) = P e

“Final Answer:

gtep 2: Find the angle

Now,' to find the angle.of : O
olevation (6); take the inverse v/

tan) of 2:
tangent (or arctan) o 3

; 2
. -1(Z2
9= tan - (3)

Using a calculator: . 4
g = 33.69° < \ 450 B

Shadow

300 m

Tower

The angle of elevation of the Syg is approximately 33,690
iy Measqre of ‘angle of elevation of the top of a cliff is
25° on.walking 100 metres towards the cliff, measure

of angle of elevation of the top s 450 ,
' P is 45°, Find th
of the cliff. | nd the height

Sol., To find the height of the cliff, We can so

using trigonometry. The situation involves two
which we are observing the top of the cliff:

Ive this problem
points from

e Initially, the angle of elevation from the first point is 25°,

* After walking 100 meters towards the cliff, the angle of
.elevation increases to 45°, )

Let’s define the following variables:- '

* h=height of the cliff (which we need to find)

® x = horizontal distance from the first point to the base of
the cliff. :
The second point is 100 meters closer to the cliff, so the
horizontal distance from the second point to the base of
the cliff is x — 100. _
Step 1: Use the tangent function for both situations

Or the first point, we know:

h .
tan(25°) = . o)
SO'\ h = x - tan(25°) (Equation 1)
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—— s cliff.
valking 100 meters closer to the cliff:
Iy

_or the second pot- h - (i)
tan(457) = 7100

_arlc

Since tan(45'l : 1 -\:‘t; ;;\c
Step Solve the
svstem of equations
Now we have two
equations:

e h=x"
tan(25")
h=x-100

(Equation 2)

2:

each other:

c h equal to
Set the two expressions for
x-tan(25) =x— 100

Now, solve for x: &
x-tan(257) —x =—100

Factor out X:
x(tzn(257) — 1) = —100

Now, solve for x:
-100

Using a calculator: )y
tan(25%) = 0.4663
Thas,

-190\_ "~ ~100
“04663~1 -05337
Step 3: Find the height of the cliff
Now that we have the value of 7, substitute it into Equation 210
find the height of the cJiff:

h =z~ 100 = 1873 - 100 = 87.4 meters
Final Answer:

=~ 187.3 meters

x

The height of the cliff is approximately 87.4 meters. ___—

A

S ——
From the top of a hin I00m high

';gk of depression of a point oy the neare
. 70" and measure of the angle of dep
girectly across the river is 50°, Fing the
dow far is the river from the foot of the hil
o This is a trigonometric problem ipuwg)
Wssion from the top of a hill 14 w6 peint
shore of the river and one directly derosg the
this step by step.

Given:

the Measure o the

¥ shore of b, Fiver

Tession of , point

width of the river
17

Vmg Wo any ow of
L’v one on Y,‘”“_' nearer

nver. Let's solye

Height of the hill, h'= 300
{}.ngleofdcpws‘sion to the nearer shore, 9, = 75
Aqgk of depression to the point directly acrc
8, =50° :
> asked to find:
The width of the river.
. The distance from the river to the foot of the hill.
Step 1: Define variables and use trigonometry
Let’s define the following variables:
* Let d, be the horizontal distance from the foot of the hill
to the nearer shore of the river.
* Let d; be the horizontal distance from the foot of the hill
to the point directly across the river.
® The width of the river, W, will be the difference between
d, and d,:

SS the river,

e

W=d,-d,
Step 2: Use the tangent function for both angles of depression
The tangent of an angle of depression relates the height of the
hill to the horizontal distance. Specifically, for any angle of
depression 0, we can use the formula:

-

tan(8) = 7
e ——
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/”—'-__\
L m— CE dy):
N & (DISTAN
FOR THE NEARER SHOREE==34,

tan(70°) =74

Solving for dy:

300m

Using tan(70°)‘ ~ 2.747.

. 300 :
e 2. 1109.2:M
dy 2.747

FOR THE POINT DIRECTLY ACROSS THE RIVER

DISTANCE d,):
300

tan(50°) = -d—z'

Solving for d:
300

iy tan(50°)
Using tan(50%) ~ 1.1918:
300 . :
dz = 11918 ~ 251.7m
Step 3: Calculate the width of the river :
Now that we have both distances, the width of the river is:
W=d,-d, =251.7-109.2 =142.3m
Step 4: Distance from the river to the foot of the hill
The distance from the foot of the hill to the river is just the value
of d;, which is 251.7 meters. |

~ Step 2: Solve for h

o 4

E‘ﬂ Answers: \

o The width of the river is approximately 143
o The distance from the river to the foot of ¢ 3 l‘ne.ters.
approximately 251.7 meters, - =hilbi
10. - A kite has“120m of string attacheq
elevation of 50°. How far is jt above
it? (Assume that the string i tight,)
Sol: To solve this problem, we can use trigonometry. G;
that the string forms an angle.of 50° with the horizontal ' om(;1
we can model the ¢situation as a right trian gie_ Thegrst‘:-? ,
represents the ‘hypotenuse; and we need to fing the veni:fl

to it whep at an
the hand holding

 distance (height) from the hand to the kite,

Given:
- o The length of the string (hypotenuse) = 120 m
e  The angle of elevation = 50°

. ‘'We'need to find the vertical height of the idte, which is the opposite
" side of the right triangle formed by the string and the ground.

Step 1: Use the sine function
The sine of an angle in a right triangle is defined as the ratio of

~ the opposite side to the hypotenuse. Thus:

0 it Kite
sin(a) = ﬂ
: hypotenuse
Inour case:  sin(50°) = 1—:5
p h

Wwhere h is the height of the kite above the
hand.

We can rearrange the equation to solve for h:
h = 120 x sin(50°)
Using sin(50°) ~ 0.766: h = 120 x 0.766 = 91.92m

Final Answer: .
The kite is approximately'9l.92 meters above the hand holding it.

s
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)
(i)

(i)

(v)

v)

(vi)

()

2 ,/‘—-"—“\

/’ -
REVIEW —ercist I

rect option.

Choosc the cor it
The value oftan”' 21in radians 1s:
‘ In
T b 3n
@ 3 Q)] >
(©) 04636 d 0.4636

the hypotenuse is 13 units and one of
The length of the opposite side?
(b) 7.5 units

In a right triangle,
the angles is 8 =30°

(@ 6.5 units :

(©  Gunits i

A person standing 50m away from a building sees the top -
of the building at an angle of elevation of 45°. Height of
the building is: ' !

@ S0m ®) 25m.

(¢ 35m @ 70m

sec?0 — tan’0 = s

(@) sin’® b 1

(c) cos’® (d cot?®

3 .
If sin =g, and 0 is an acute angle, cos0 =

’

S o V!
g - ) &t —
% .5 Y>35
16 PN
— d . s
% d %
—nrad- d
24 egrees. v
@  30° | (b)  37.5°
@ 45 N C I 7

(vli)

“(©) cos[%-ﬁ):sec 0. “(d)

/—;:: e ———
(vii) 292.3 l,;—“\—md T ———
: T
® .76 oy E
1.6 4
(C) n (d) 16257[

Which of the following is 3 valid iden

. tity?
(a) ‘ cos(;—@):sine ()

1
Cos E—GJ:COS 9

n
cos(z —9) = cosec §

ix. sin60°= :
L@\ : ®
. ALY 2
O)@... 67 @ B
- 2
% cos? 100m + sin? 100 = _ ;
@ 1 0 2
© 3 @ 4
Answers: ;
D[ c|@]ala]alm]ob]w
(vi) | b |(vii)| d |(viii)| a | (ix) | d (x)
2. Convert the given angles from:
(@)  degrees to radians giving answer in terms of .
(i 255 (i) 75°45 (i) 142.5°
Sol.  To convert angles from degrees to radians, we use the

following formula:

_ T
Angle in radians = Angle in degrees X 180

Let's convert the given angles:

M 2550 ¢o radians:
o 255n _ 17w
255°X 780~ 180 _ 12
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m——
_____———-;_m dians.
So, 255° = ._— radl

@ 7 45- to radians: Jrees and minutes to just degrees:

1 rt the anglc in de
Fll‘S‘, conve 45 45 _ 75° + 0 75 ol 75 7so

75°45' =75"* g
to radians:

Now, convert 75.75° e 3031[— 1017
7575 X g5 =180 720 240

So, 75°45" = g RS

o to radians:
(iii) 1425° to radi g 14257 2851t 191r

142.5" X755~ "180 . 360 T 24
So, 142. 5'———radlans
_ = ra dians to degrees giving answer in degrees and

mmutes

17n o M .o~

@ = - i) — WY

24 12 ¢ 16
To convert from radians to degrees, we use the folloMng

formula:
' 180

Angle in degfeee = Angle m ;ad%ans Tt
Let's convert each of the given-angles.

(i) %‘ radians to degrees:

177 180" 17x180 3060

ETRE I i e
Now, convert the decimal part (0.5) into minutes:
0.5° x 60 = 30’
il
0, 54 radians = 127 30 s
/

(i) 7 radians to degrees:
' n - 180 7 X 180 1260
12" 12 -~ 13 =105
There is no.decimal part, so the angle is simply 105

in
1 = =— radians to degrees;

“1im 180 _11x180_ 1989
16 n 157715 =123

(iil)

So, 2o radians = 12345
3. . Prove th'e following trigonometric identities:
@ sin® _ l+cosb
' I=cos@  sin@

(ii) sin 0 (cosec 6 —sin 0) =

sec’
cosecO—sech _1-cosH

1+tan6

(i)’

cosec9+sec9
(iv) tan9+cot0=—l—
sin® cos0
cosB+sin9+cose—sin6 N -
1-2sin0

v) -

cosO—sin® cosO+sind

B (cosec+cot )’

- (v)
1-cos®
Let's prove these tngonometnc identities step by step.

@) Prove
sinf o 1 + cosf

1- cos@-  sind

Proof:

* Start with the LHS:
: sin@

—

1—cosf
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.
e Multiply numerator and denomin

sonalizing the dcnmninator):

(m“:?:ll; mbl + cosfl sin@(1 + cosb)
- = _________—__-———_—"—
(I~ cos6)(1 + cos0)

I« c——
1 - cosé 1+ cost : 7
o Simplify the Jenominator using the 1dc:;t|ty

g \ ¢ -
(1-cos®)(1+ cosf) = 1 —¢oS @ = sin“6:
sinf(1 + cosf)
e el > et 2

sin?8
o Simplify the fraction:
sinB(1+cos) 1+ cosf

atorby 1+ cosf

sin26 sind
Thus,
sinf 1 + cos@
1—cosd  sinf
(i) Prove
sinf(cosecd — sinf) ESES
Proof:

o Start with the LHS: K
sinf(cosec — sinf)
Substitute cosec = —:

sin@’
'sinﬂ( : ind ).
siné QN )
o Simplify: ¢ :
1< sin?
AN ( it _6)
, sinf :
* Simplify further:
sin6(1 - sin?@) 3"
o Sind =1-sin“@
® Use the identity 1 - sin?g = cos28:
cos%@
o Substitute cos29 = —L_.
- sec2g’

T ———

= T —
sec?g
Thus,
sinf(cosech ~ sing) = —
g e =
: cosecO—secO_l-coso

P e —
c05ec B + ech ~ 1+ tand
proof:
cosec.d — sec

L B ———
cosec 8 + secd
' Substitute.cosec § = —— _

1 -

1 1 cos@
siné__cosg

1 1
sin@  cos@

“e  Simplify the numerator and denominator:
L 1 _ cos@ — sind
sin@ cosf  sinfcosd
1 . cosf + sinf

Numerator:

Denominator: — =
sin@ cos@  sinfcosf
¢ Combine:
cos@—sinf ;
sinfcosf _ cosf — sinf
cosf+sind  cos@ + sind
sinfcosé
* Multiply numerator and denominator by —1 to matcl the
RHS:
sinf — cos@
sinf + cos@
Thus, j = w
cosec§ —secd 1 —cosf
cosecl +secfd 1+ tanf
~\
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_//’ —
(iv) Prove g = '
tand + cotd = Gnacosd

Proof: e
o Start with the L t o i s
-C!
o Substitute tanf = f::—z and cotd = Gg°
sinf E)_Sﬂ
EB;G- sinf

Take the LCM:

sin20 + cos?6
sinfcos@ ;
Use the Pythagorean identity sin%6 + cos?6 = 1:
@ :

: sinfcosf
Thus,
tand + cotd = o P cosh
() Prove R
cos@ + sinf = cosf — sinf . 2
cos0 —sin@ | cosB+sing 1 — 2sinZ0
Proof: :

s Start with the LHS:
cosf + sinf ./cos@ =sinf

cosf — sing. " cosf + sind
o Take the LCM:

(cos+ sinx9.)'2 + (cosf — sinf)?
, (cos8 — sinB)(cosh + sinh)
*  Expand the numerator using (a + b)? = a? + 2ab + b*
(cos?6 + 2cosfsing + sin28) + (cos26 — 2cosBsind + sin*0)
¢ Combine like terms: .
2¢05%0 + 25in26 = 2(cos26 + sin?6)’
—_—

h

.

/, Use the identity cos?6 + sin2g = 1.
2(1) =2
o Simplify the denominator:
. (cos@ — sinf)(cosh + sinf) = cos2g — sing
o The LHS becomes:
it 1)
c0s20 - sin2g
o Use the identity cos26 — sin2g = 1 » 2sin?g:
: ~ 2
1 —2sin20

Thus,

cosf + siriB cosf — sinf 2

cosf — sinf  cosf +sinf  1-— 2sin20
(vi) (Prove .=
\ 1+ cosé
1 —cosf

( = (cosec 8 + cot §)?
Proof: . :
o Start with the RHS:

(cosec§ + cot8)?

Substitute c‘ose(: 6= $ and cot 8 = =%

sin@’
1 cosh\?

(sine - sinB)
Combine terms:

(1 + cose)2
siné

. Sxpand: ‘ -
(1 + cosh)?
sinZ6

Simplify the LHS:
. 1+ cosf

1 — cosf
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o Multiply numerator an

Sol.

d denominator by 1+ cos6

ing the dcnominnlor)zz

| (1 + cosf)
2
1 = cos?@

1 — cos?@ = sin’6:
(1 4 cos6)’
_’—-—

sin%6

(rationaliz

Use the identity

1+ cosf _
1-cosf ;

If m,e-_zl_ then find the remaining trigonometric
N&

ratios when 0 lies in first quadrant.

Hypotenuse = \[3—2_*’(—‘[_27

=9+2=\11

(cosec 6 + cot 9)2

i1

Sxo=_y

1 g-_3._ Co!
sSinv = J—l—li 3
o= \/Z ;
cos —71-]= 11
T V2
= [—cot0=2=
— \/: 3
All trigonometric ratios haye positive sign. (6 lies in 1
quadrant.) e
From a point'on the ground, the angle of elevation to
the top of a 30-meter-high building is 28°, How far is

the point from the base of the building?

To solve this problem, we can use trigonometry. The
given information is:

The height of the building is h = 30 m.

) ilding is § = 28°.
The angle of elevation 1o the top of the building is 6 i S

o need to find the distagce from
- of the bu1|dlng Let's call this dist
step 1: Use the tz.mgent function.'

¢ tangent function relates the angle of ¢ley

de cight of the building) and (he adjacent
ihe point 1o the base of the building) in 5 righ

point on the £roun

d to the
ance d. the

ation to the 0ppos

)i[@

side (distance from

' t tn'angle:
tanf = OP;pO_S.I.E
| adjacent
In this case:
; . tan28° = R T
=\
step 2: Solve for d, | 3
Rearrange the eqUiation t6'solve for 4- % ]
: ' d B
30
d = —

p tan28°
Now, let's calculate the value of 4- .
- tan28° ~ 0.5317
So, - 05317 ~ 96.42m
Step 3: Conclusion: The point is approximately 56.42 meters
away from the base of the building,
6. A ladder leaning against a wall forms an angle of 65°
Wwith the ground. If the ladder is 10 meters long, how
high does it reach on the wall?
Solution : Step-by-Step:
Given; . .
* Length of the ladder (hypotenuse) = 10 meters
* . Angle with the ground = 65°
¢ need to find the height the ladder reaches on
the wa], which corresponds to the opposite
tide of the right triangle formed by the ladder.

¢ ¢an use the sine function from trigonometry
0 S0lve this:

opposite
hypotenuse .

sin(@) =

Ground

4


https://v3.camscanner.com/user/download

Where: » 0 = 65°
e The opposite side is the height we are looking for

e The hypotenuse is the length of the ladder, which is 10
meters
Rearranging the formula to solve for the opposite side (height):
opposite = sin(f) % hypotenusc
Substituting the known values:
6ppositc = sin(65°) X 10
Using a calculator for sin(65°), we get apbroximately:
. sin(65°) ~ 0.9063
Now, calculating the height: | |
opposite = '0.9063 x.10 = 9.063 meters

Conclusion: The height thé _i,éader reaches on the wall is

approximately 9.06.meters.
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