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Termnal Side

Initial Side —360°

L/

Q.2:

Express the following sexagesiml measures of angles
in decimal form.

i. 45° 30’
Solution:
_ 450430
600
= 45° +0.5°
= 45.5°
i. 60°30'30"
Solution:
30° 30°
600 © 60° x 60°
= 60° + 0.5° + 0.008°
= 60.508°

=60°+—+

ii.  125°922'50"

Solution:

=125° + 22° + 507
B 60°  60° x 60°
=125° + 0.367° + 0.0139°

= 125.3808°
Q.3: Express the following in D°M’'S"":
i 47.36°

Solution:

=47°+ 0.36°
=47°+ (0.36 x 60)’
=47%+ 21" + (0.6 X 60)"
=47°+ 21" + 36"
=47°21'36"
ii. 125.45°
Solution:

= 125% + 0.45°
= 125% + (0.45 x 60)’
= 2250 427’

225°927'0"

iii. 225.75°

Solution:
= 225° 4+ 0.75°

= 125° + (0.75 x 60)’
= 1250 + 45’
= 225945'0"

0°

X

Solution:

= —[22° + 0.5°]
= —[22° + (0.5 X 60)’]
= —[22° +30]
= —22030’'

v. —67.58°

Solution:

—(67° + 0.58%)
= —[67° + (0.58 x 60)']
= —[67°+ 34" + 0.8]
=[67° + 34’ + (0.8 X 60)"']
= —[67° + 34’ + 48"]
= —67°34'48"
vi. 315.18°
=315° 4+ 0.18°
=315% + (0.18 x 60)’
=315+ 10.8'
= 315° + 10" + (0.8 X 60)"
=315% + 10’ + 48"
= 315°10'48"
Q.4: Express the following angles into radians.
i. 300

n .
=30 180 radians

=30 radians

T
30X 6
r dians
6 ra

n .
=60 X 180 radian
T

=60 e0 % 3radlan
_z dians
3 ra

135°

Solution:

iv.

V.

2250

=225 n di

= 180ra ians

T
=45 X i

5 345X4radlans
_3m di
=7 radians

225°

Solution:225°

n .
=225 @radlans
= 45 X 5—
a 45 X 4

_om di
= -, radians

radians

—150°

Solution:
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7T .
= —150 @radlans

=-5x30 radians

T
30x 6
_—57‘[ di
=— radians

vi. —225°
Solution:

7T .
= —225 @radlans

T
= —-5xX [
5% 45 15 % 4radlans

_ —5m di
= —, radians

vii.  300°
Solution:

7T .
=300 @radlans

T
=60X%x5 K radians

5t )
= ?radlans

vii.  315°
Solution:

7T .
= 315 ﬁradlans

T
= X [
45 745 » 4radlans

It di
= - radians

Q.5: Convert each of the following to degrees.
I 3_1-[
4
Solution:
3 di
—radians
4

= 3 X 45degrees
= 135°

51

Solution:

5 di
¢ radians

_5m180
=~ —. degree

_ 5m 180 p
=% = egree

=5 X 30degrees
= 150°

7T

Solution:

7T di
g radians

_ 7m 180 p
=g  degree

Chapter 7

131
16
Solution:

iv.

V. 3 radians
Solution:

Vi. 4.5
Solution:

" 7

vii. —-—
8

Solution:

13
—=7
16

Solution:

viii.

13w

Fradians

_13m180
T 16 g 09T¢°

13X 180

16
2340

=g degrees

= 146.25°

degree

3 radians

_3 180 p
=3 — degree

_ 540 p
=—— degrees

= 171.887°

4.5 radians

180
= 4.5 — degree
s

_ 810 p
=—— degrees

= 257.831°

7T di
—— r
3 adians

degrees
= 157.5°

13w

~1g radians

_ 13w 180 p
=—T¢ , degree
—2340

=1 degrees

= 146.25°
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Exercise 7.2

Question No.1 Find 8 when :
i I=2cm, r=3.5cm
Solution: using rule

=0
3.5

6 = 0.57 radian
ii. I=4.5m,r=2.5m
Solution: using rule
I =10

Chapter 7

I
—=9
T
4.5 _g
2.5
0 = 1.8radian
Question No.2 find I when
i. 6=180%r=4.9cm
Solution:
As 0 should be in radius so
6 = 180°

n .
=180 180 radian

= nradian
Usingrule I =16
=49cm X
= 15.4cm
ii. 0=60° 30, r=15mm

Solution:
As 6 should be in radian, so
6 = 60° 30’

=600 + 30°
B 60°

= 60.5°

n .
= 60.5 @radlan

6 = 1.056 radian

0 = 1.056 radian

using rulel =160

= 15mm x 1.056
= 15.84mm

Questions No.3 find r, when

i I =4cm, 6 =% radian

Solution:

Using Rulel =r 6

4em =r-
cm T'4

4dem X4 =71
r =1l6cm
ii. I=52cm,60 =45°
Solution:As 8 should be in radians.

0 = 45°

= 45 radi
= 180Ta an
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= %radian

Now using rule I = r6
T
52cm = rZ

52cm X 4
_ =7
T

r=66.21cm

Question No.4 In a circle of radius 12cm, find the
length of an arc which subtends a
Central angle 8 = 1.5 radian
Solution:
Radius =r =12cm

Arc length =?
Central angle = 6 = 1.5 radian
Usingrule I =10
I =12mx 1.5
I =18m

Question No.5 In a circle of radius 10m, find the
distance travelled by a point moving on this circle if
the point makes 3.5 revolution.

Solution:

Radius =r = 10m

Number of revolutions = 3.5
Angle of one revolution = 2n
Angle of 3.5 revolution = 6
= 3.5 X 2 nradian
0 = 7m radian
Distance travelled= [ =?
Usingrulel =16
I =10m X 7x
I =220m

Question No.6 What is the circular measure of the
angle between the hands of the watch at 3 O’ clock?

12

Chapter 7

Solution:

At 3 0’ clock the minute hand will be at 12 and hour
hand will be at 3 i.e the angle between the hands of
watch will be one quarter of the central angle of full
circle.

1
i.e =— of 360°
ie=- of

! %X 360°
4

= 90°

=90 r di
= 90 g5 radian

s di
= ~radian
2

Question No.7 What is the length of arc APB?

B

P
A

Solution:
From the figure we see that
Radius =r = 8cm
Central angle = 0
=90°

s di
= ~radian
2

Arc length I =?

2

I=4cm Xm
I =1257cm
So, length of arc APB is 12.57 cm

Question No.8 In a circle 12cm, how long an arc
subtended a central angle of 8497

Solution:

Radius =1r = 12cm

Arclength =1 =7

Central angle = 6 = 84°

= 84— radi
= 180Ta an

= 1.466 radian
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Now by rule I = 8
12cm X 1.466
=17.6 cm

Question No.9 Find the area of sector OPR

(a)

P R

Radius=r = 6cm

Central angle = 6 = 60°

=60 n di
= 6075 radian

= —radian
3
Area of sector =?

1
As area of sector = Erze

1 6 )2 T
==X X —
g oem)y X

=— X 36cm? x
6 cm A

= 61 cm?

= 18.85cm?

0

2(lcm

Radius = r = 20cm

Central angle = 6 = 45°

7T .
= 451f90 radian
7T .
= Zradlan

Area of sector =?

Chapter 7

1
Area of Sector = 5r29

T

L 20em)?
== X
g ey Xy

B 400cm?

X
3 I

= 50mcm?
= 157.1 cm?

Question No.10 Find area of sector inside a central
angle of 20° in a circle of radius 7m.
Solution:
Area of sector =?

Radius =r =7m
Central angle= 8 = 20°

=20 n di
= 20755 radian
s

= —radi
5 radian
Area of sector = Erze

_1 x (7m)? x T
27V Ty
_ 491
~18 "
= 8.55m?
Question No.11 Sehar is making skirt. Each panel of
this skirt is of the shape shown shaded in the
diagram. How much material (cloth) is required for

each panel?

2

Solution:
Central angle = = 80°

= 80 — radi
= 180Ta an

Radius of bigger sector = R = (65 + 10)cm
R = 66cm
Radius of smaller sector=r = 10cm
Shaded area =?

1
Area of bigger sector = ERZH

—1>< 66 2><47T
=5 X (66cm)" X
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2T
= 4356cm? X —

9
968mcm?

1
Area of smaller sector = 3 r2e

1
=—7r2p
27‘

_ 1 ) 4
= E(lOcm) X 3
200
= Tncm
Shaded area 968m — 2%071
_ 8712m — 2007

9

2

2

8512
= mcm

9
= 2971.25c¢m?

Question No.12 Find the area of a sector with central
angle of% radian in a circle of radius 10cm.

Solution:
Area of sector =?

Central angle = 6 = g radian
Radius =r = 10cm
Area of sector = %rze
s
5

—1X100 2 x
=10 cm? X1

_ 1 x 100cm? x
=10 cm? xXm

= 10mcm
= 31.43 cm?
Question No.13 The area of sector with central angle
0 in circle of radius 2m is 10 square meter. Find
0 inradius
Solution:
Area of sector = 10m?
Radius=1r =2m
Central angle= 0 =?

1
= E(lOcm)2 X

2

1
As area of sector = Erze

1
10m? = > (2m)%6

1
10m? = E(4m2)9
10m? = 20m?
3 10m?

© 2m?
0 = 5 radian
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Exercise 7.3

Question No.1 Locate each of the following angles in
standard position using a protector or fair free hand
guess, also find a positive and a negative angle
conterminal with each given angle:
Solution:
i 170°
Positive coterminal angle = 360° + 170°
= 530°

Negative coterminal angle = —190°

90
vy Ti70°

—()°

X

780°
Positive coterminal angle 780° +2[360°] =
60°

Negative coterminal angle = —300°

4!

7
ES

—100°
Positive coterminal angle 260°
Negative coterminal angle = —360° — 100°
= —460°

L-.

A -270°

Chapter 7

—-500°
Positive coterminal angle = 220°
Negative coterminal angle= —140°

S
—270)

Question No.2 Identity closest quadrantile angles
between which the following angles lie.
i. 156°

Answer: 90° and 180°

ii. 318°

Answer: 270° and 360°

ii. 572°

Answer: 540° and 630°

iv. = —330°

Answer: 0° and 90°

Question No.3 Write the closest quadrantal angles

between which the angles lie. Write your answer in

radian measure.
. Vs
i -
3
T
Answer : 0 and;
.. 3T
ii. —
4
T
Answer: 2 and
Vs
iii. —=
2
Vs
Answer: 0 and — 2
. 3T
iv. —=
4
T
Answer : -3 and —

Question No.4 in which quadrant 0 lies, when
i. sind>0,tan<0
Answer [I quadrant

ii. cosf < 0,sinf <0
Answer: I1] quadrant

iii. secf>0,sinf <0
Answer : IV quadrant

iv. cof <0,tanf <0
Answer:II quadrant

v. cosecd > 0,cos8 >0
Answer:] quadrant

vi. sinfd < 0,sec <0
Answer: 11l quadrant
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Question No.5 Fill in the blanks: Thus,
i. cos(—150°) = cos150°
ii. sin(=310°) = sin310°
iii. tan(—210°) = tan210°
cot(—45%) = cot45°
sec(—60%) = sec60° cost =
cosec(—137%) = cosec137°
Answers:

cosecd =3

V3

secd = —

V2
coth =2

sing =

I
sl -GlSal-

tanf =

RIR IR XIS

+ve ii. —ve iii. —ve
iv. V. +ve Vi. —ve

Question No.6 The given point p lies on the h leBisi d I find th | f
terminal side of 0, Find quadrant of @ and all six the angle 0 Is In quadrant 1/, Tind the valves o

. . . remaining trigonometric functions.
trigonometric ratios. ) >
. —23) In any right triangles XYZ
i. (-2, R B ~
we have x = —2andy = 3,50 0 liesin cost) = —— = thenx=—2 andr =3
quadrant I1. Also,

. . 2 .
Question No.7 if cos @ = — 3 and terminal arm of

As we know

(3)? = (=2)*+y°
9=4+y?
¥ =5
y=4V5so y=+5

h 90°

we have x = —3 and y = 4,50 0 lies in
quadrant I11.

r=
= =37+ (@7

cosecld = —

6=—=
Sec 3

t9—3
cotd = -

Question No.8 if tanf = g and sinf <

0, find the valves of other trigonometric functions
at o

We have x =2 andy = 1506 lies in quadrant I1. Solution:
As tanf = % and sinf is — ve,which is possible in

quadrant III only. We complete the figure.

10| Page
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P(-3,-4)

From the figurex = =3 and y = —4
By Pythagorean theorem
12 = x2 4 y?
r= 7 +y?
r=4(-3)? + (—4)?
r=v9+6
r=+v25
r=>5
Now,

P r
cosecd = —=—
4

W Ul

sinf =

9: = —
sec 3

cosf =

SR IR IR

wl sl

tanf = 4
X

cotl =

Question No. 9 if sinf = —\/%, and terminal side of

the angle is not in quadrant 111, find the valves of
tan@,secO and cosec@.
Solution:

As sin = — % and terminal side of angle is not in I1]

quadrant, so it lies in quadrant IV.

s
¥t oe

Chapter 7

From the figurey = =1 and r = V2
By Pythagorean theorem

r? =x% +y?

x2 =712 —y2

Tanf =

secl =

y
X
r
X

T
cosecl = —
y
2] 3 and secf >

Question No.10 If cosecO = o

0 find
The remaining trigonometric functions.
Solution:

As, cosecl = g and also sec is + ve, which is
only possible in quadrant I

v

A

270°

From the figurey = 12 and r = 13
By Pythagorean theorem
r? =x%+y?

r=J(13)? - (12)
r=+v169 — 144

= (SR N
U"| NOJ|U10J| )

RILK=IR I
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Question No.11 Find the valves of trigonometric

functions at the indicated angles @ in the right hypotenous = 7 Base = 3
triangles. we can find perpendicular by Pythagorean

i theorem.

(Base)? + (PerP)? = (Hyp.)?
(Perp.)? + (3)* = (7)?
(perp.)? =40-9
(perp.)? = 40
Perp.= V40

3 Perp.= V4 x 10
From the figure Hypotenuse = 4 and Base = 3
By Pythagorean theorem we can find perpendicular.
(Perp)? + (Base)? = (Hyp.)?
(perp.)? + (3)* = (4)?
(perp)> =16—-9
(perp)* =7
perpendicual = /7

Question No.12 Find the value of the trigonometric
functions. Do not use trigonometric table or
calculator.
Solution:
we know that 2km + 0 = 6,where k € Z

i tan30°

T s
30° = 30 —— radian = —radian
From the figure 180 ?

s
tan30° = tan— = —
an an 6 \/§
tan330°

tan330° = tan(360° — 30°)

tan2m — 2
= tan2mw — —
™%

= tan (— g)

T
= —tan—

Hypertenous = 17 16

Perperdicular = 8 =
Base = 15 0 V3
iii. sec 330

Now Per. 8 Hyp. 17 sec330° = sec(360° — 30°)
- =— cosecd = —— = — —socom— T
Hyp. 17 Per. 8 6

Base 15 g = Hyp. 15 _ 8

Hyp. 17 e = Base 17 - see 6

9= Per. 8 ‘g = Base 15 — secz
" Base 15 oty = Per. 8 2 6

sinf =

iii. From the figure

12| Page
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1
cos(120%) = — 3

21
cosec ?

21 1
cosec—- = cosec120° =

ii. cos(—450)
cos(—450°) = cos(—360° — 90°)
T

— 2T ——
cos T )

T
= cos2(—1)m — >
T
cosE =0
tan(—9m)
tan(—9m) = tan(—8m — )
= tan[2(—4)m — 1]
= tan(—87r + (—n))
= tan(—m)
=0

) 7n_ ] (2 )
Sln6—Sll’l T 6

-l (-2

o ( Sn)_ _ 1500) = 1
= sin 6 = sin( =-3

B tan (_ SFH) - tan(—1509) -

xii.  cos225°
c0s(225%) = cos(180° + 459)
4

= COST + —
4
T 1
= —C0S— = ——

1TV

sin(1200)

Chapter 7

1

V3

2

Exercise 7.4

Things to know:
cos?6 +sin?6 =1
1+tan® @ = sec?6
1+ cot? § = cosec?8
In problem 1 — 6 simplify each expression to a single

trigonometric functions.
sin? x
cos?x
Solution:
sin? x
v——= tan? x
CcOoS? x
tanxsinxsecx
Solution:

1

tanxsinxsecx = tanxsinx <—)
CcOSX

sinx 1
= sinx
cosx cosx

sin? x

cos? x

= tan? x
tanx
secx

Solution:
sinx )
tanx  cosx _ Sinx _ cosx

= sinx

= = X
secx 1 cosx 1

cosx

4. 1—cos’x
Solution:

1 — cos?x = cos?x +sin® x — cos

5. sec’x—1
Solution:

sec?x — 1 = sec?x — (sec? —tan? x)
= sec?x —sec? x + tan® x
= tan? x

6. sin®x.cot?®x

Solution:

2 2

X = sin“x

2
2 Cos™ X

sin? x.cot? x = sin? x.

sin? x
= cos?x

in problem 7-24 verify the identities.

7. (1-sinB)(1+sinf) =0
Solution:
L HS=(1-sin0)(1+ sinf)
=1—sin%6

= cos? 6

=R.H.S
8. sinB+cosf =1+ tanb

cosf
Solution:
sinf + cos6
LHS=————#H—
cosf

sin@ cos@

"~ cosO  cosH
=tanf + 1

13| Page
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=R.H.S

9. (tan® + cotf)tand = sec? O
Solution:

L.H.S = (tan@ + cotf)tand
_ (sin9 0059) sinf

cosf + sin@/ cosf
3 sin? 8 + cos? 6\ sinf
N sinfcosb

cosf

_ ( 1 )sin@
" \sinbcosH/ cosh
1
" cos20
=sec?6

10. (cot6 + cosecO)(tanb — sinfB) = sech —

cosf
Solution:
L.H.S = (cotf + cosecB)(tanf — sind)
cosf 1 siné ]
a (sine + sine) (cos@ B Sme)
_ (cos@ + 1) (sin@ - sin@cos@)

sinf cosf
_ (1 + cos@) (sin9(1 - cos@))
N sinf cosf
(1 —rcos®)
= (14 cosf)————
cosf
11— cos? 6

cosf
1 cos? 6

" cosO  cosH
= secB — cosb
=R.H.S

sinf+cos® _  cos?6

* tan26-1  sinO-cosO
Solution:
LHS = sinf + cos0
YT tan?26 -1
sinf + cos0
~ sin?6
cos? 6
_ sinf + cos0
" sin2 6 — cos2 6
cos2 6
sinf + cosf 9 29
=—————— X (O0S
sin? @ — cos? 6
_ sinf + cosf y
~ (sind + cosB)(sinf — cosh)
1

sinf — cos6
cos? 6

cos? 6

X cos? 6

" sinf — cosH
=R.H.S
2
12. CO_S o + sin@ = cosecO
sin@
Solution:

3 cos? 6 + sin? 6

sinf

13. secO — cosf = tanfsin0
Solution:
L.H.S = sec8 — cos@

= — cos6
cosf

_1—c0520

cosf
sin? 0
" cosO
sinf .
= X sin@
cosf
= tan6@sinf
in2 8
14. =22 4 056 = sech
cosf
Solution:
2

sin“ @
L.HS= + cos@
cosf

B sin? 8 + cos? 0

cosf
B 1
" cosO
= secH

15. tanf + cot8 = secBOcosecH
Solution:

L.H.S = tanf + cotf
_ sin@ cos6

" cos®  sind
sin? 6 + cos? 6

cosOsinf
1

sinfcosb

1 1
=—X
sin@ cos@

= secOcosecH
16. (tan6 + cotf)(cosO + sinf) = secH +
cosect
Solution:
L.H.S = (tan® + cotf)(cosO + sind)

sin@ cos6
( ) (cosB + sinB)

cosf  sinf

B sin? 6 + cos? 6
- cosfOsinf

> (cosB + sinB)

1 .
- (cos@sin@) (cost + sinf)
cosf sinf

"~ cosfsinf + cosfOsinf
1 1

" sinf + cosf
= cosecO + secH
R.H.S
17. sinf(tanb + cotf) = secO
Solution:

14| Page
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L.H.S = sinf(tan6 + cot0) Solution:
. sinf  cos6 R.H.S = sinf — sinf cos? 6
=sind + — . )
cosf  sinf = sinf(1 — cos* 0)
sin® @ + cos? 8\ | — sinf(sin? 0)
=|————F——sind
cosOsinb = sin3 0
( =LHS
cosOsind 22. cos* 0 —sin* 0 = cos? 6 — sin?
_ 1 Solution:
COSS L.H.S = cos*0 —sin* 6
= sec _ 2032 _ (cin2 @12
18 1+cos6 + sinf 2 9 ; (COS . 92) (Sllzl 9) .
* ind T Ticose _ ~cosec = (cos“ 8 — sin“ B)(cos* 6 + sin“ 0)
Solution: = (cos? @ —sin? 0)(1)
=R.HS

JH. +
1+ cos@ 23 1+cos® _  sinf
(1 + cos8)? + sin? 6 "\l 1-sin6 ~ 1-cos6

sinf(1 + cosO)
_ (1+2cos6 + cos® 6 + sin® ) L.H.S=
B sinf(1 + cos6)
14+ 2cosb +1
- sinf

2+ 2cost
~ sinf(1 + cosH) _ | 1—cos?0
__2(1 +cos6) ~ (1 = cos6)?
sin@(1 + cos0)
2 sin? 6

"~ sinf - (1 — cosB)?
sinf

) sin6

1+ cos@
1 —siné

(1 + cosB)(1 — cosh)
(1 —cosB)(1 — cosh)

- 1—cos
=R.H.S =R.H.S

= 2cosect

1

1 _ 2
19. 1—cosO + 1+cosf 2cosec”d 24 secH+1 _ secH+1
Solution: " 4/ sec6-1 tand

1 1 Solution:

L.HS=

_ 1+ cosf +1—cosO
"~ (1 —cosH)(1 + cosh)

= # (secO + 1)(secO + 1)
— 2 =
1 CZOS o (secO — 1)(secO + 1)
_ 265(126529 B (secO + 1)2
=R.H.S sec?6 —1
1+sinf 1-sinf
"1-sinf 1+sinf Atanfsect (sech + 1)?
Solution: tan? @
1+ sin@ 1-—sinf
L.H.S= — R.H.S
1—sin@ 1+ sinf
_ (1 +5sin6)? — (1 — sinf)?
(1 -sin@)(1 + sind)
_ 1+ 2sinf + sin? @ — 1 + 2sinf — sin? 0
- 1 —sin% 6
_ 4sind
" cos20
_ 4sin0 1

+
1—cosf 1+ cosf secl + 1

" |secd — 1

X
cos@ cosO
= 4tanBsech

21. sin® 0 = sinf — sinb cos? 0

15| Page
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Exercise 7.5

Question No.1 Find the angle of elevation of the
sun if a 6feet man casts a 3.5 feet shadow.

Solution:

o

B 3.5 feet C

From figure we have
AB

tanf = R

tand = —
v =33

tanf = 1.714

0 = tan~1(1.7143)
0 = 59.7437°
6 = 59944'37"

Chapter 7

Question No.2 A true casts a 40 meter shadow when
the angle of elevation of the sun is 25%, Find the

height of the tree.
Solution:

From the figure

Height of tree = mAC =?

Length of shadow= mBC = 40m
Angle of Elevation = § = 25°
Angle of fact that

mA
mBC
tanf = "Z—%C
mAC = 40 x tan25°
mAC = 18.652m
So, height of tree is 18.652 m

tanf =

Question No.3. A feet long ladder is learning against
a wall. The bottom of the wall. Find the acute angle
(angle of elevation) the ladder makes with the

ground.
Solution:

from the figure
Length of ladder = m AB = 20feet

Distance of ladder from the wall= m BC = 5 feet

Angle of elevation = 6 =?

Using the fact that
m BC
cosf = ——
m AB

cosf = m

cosf = 0.25
0 = cos™10.25
6 = 75.5225
6 = 75.5°
or 6 =175°30"
So, angle of elevation is 75°30’
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Question No.4 The base of rectangular is 25 feet and
the height of rectangular is 13 feet. Find the angle

that diagram of the rectangular makes with the base.
Solutli)on:

&

0="
25 feet

From the figure

Base of rectangular = mBC = 25feet
Height of rectangular = mBC = 13feet
Diagonal AC is taken

Angle between diagonal and base= 6
Using the fact that

0 =27.4744

0 =27.47°
So, angle between diagonal and base is 27.47°
Question No.5 A rocket is launched and climbs at a
constant angle of 80°. Find the altitude of the rocket
after it travels 5000 meter.
Solution:

From the figure

Distance travelled by rocket = mAB = 5000m
Altitude of rocket = mAC =?

Angle of elevation = 8 = 80°

Using

sinf = —

n80° = ——
s 5000

mAC = 5000 X sin80°
mAC = 4924.04m

Chapter 7

Question No.6 An aero plane pilot flying at an
altitude of 4000m wishes to make an approaches to
an airport at an angle of 50° with the plane be
when the pilot begins to descend?
Solution:

A

4000 m

From the figure
Altitude of aero plane= mAC = 4000m
Distance of plane from airport= mBC =?
Angle of depression= 50°
As the altimeter angles of parallel lines are equal, so
angle
6 = 50°

Using the fact that

mAC

tanf = —
mBC

ran500 = 4000m
mBC

—~ _ 4000m

L mBC = tan50°
mBC = 33356.4m
So, the distance of aero plane from airport is 3356.4m
Question No.7 A guy wire (supporting wire) runs
from the middle of a utility pole to ground. The wire
makes an angle of 78.2° with the ground and
touch the ground 3 meters from the base of the pole.
Find the height of the pole.
Solution: D

From the figure

Height of pole= mCD =?

Distance of wire from the base of the pole
=mBC = 3m

Angle of elevation= 6 = 78.2°

As the wire is attached with the pole at its middle

point A so first we find mAC

Using the fact that
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tanf =

tan78.2 = ——
an 3

mAC = 3m X tan78.2°
mAC = 14.36m
So, Height of pole is = mDC = 2(mAC)
=2 x14.36m
= 28.72m
Question No.8 A road is inclined at an angle 5. 7°
suppose that we drive 2 miles up this road starting
from sea level. How high above sea level are we?
Solution:

B Sealevel

From the figure

Distance covered on road = mAB = 2miles
Angle of inclination =0 = 5.7°

Height from sea level = mAC =?

Using the fact that,

sing = —
m

m
sin5.7%° = ——
mAC = 2 x sin5.7°
mAC = 0.199mile
Hence , we are at height of 0.199 mile from the sea
level.

Question No.9 A television antenna of 8 feet height
is point on the top of a house. From a point on the
ground the angle of elevations to the top of the
house is 17°

And the angle of elevation to the top of antenna is
21.89. find the height of the house.

Solution:

Antenna

Chapter 7

From the figure

Distance of point from house mBC = x
Height of house = mAC = h =?

Height of antenna = mAD = 8feet

Angle of elevation of top of house = 17°
Angle of elevation of top of antenna= 21.8°
In right angled AABC

tan17° =

tan17° =
1
X = tan179
x=3271xh- (i)
Now in right angle ADBC
mCD
tan21.8 = —
mBC

mAD + mAC
tan21.8 = ——

0.40 = +h )
A0 = — from (i

040 x3.271h=8+h
1.3084h—h =8
(13084 — 1)h = 8
0.3084h = 8

8

h= 53084
h = 03084 25.94feet

question No.10 from an observation point, the
angles of depression of two boats in line with this
point are found to 30° and 45° find the distance
between the two bosts if the point of observation is
4000 feet high.

Solution:

p Observation
point

4000 feet

From the figure

Height of observation point = mAD = 4000feet

Distance between boats = mBC =?

Angle of depression of points B and C are

30° and 45° respectively from point A.

As the alternate angles of parallel lines are equal, so
msB = 30° and m«C = 45°
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Now in right angled AACD

m
tan45° =
m
4000
1 =
___ mCD
mCD = 4000feet
Now in right angled AACD
mAD
tan300 =
mBD
1 4000
V3 mBC +mCD
1 4000
V3 mBC + 4000
mBC + 4000 = 4000v3
mBC = 4000V3 — 4000
mBC = 6928.20 — 4000
mBC = 2928.20feet
So, the distance between boats is 2928.2 feet.
Question No.11 Two ships, which are in lines with the
base of a vertical cliff are 120 meters apart. The angles of
depression from the top of the cliff to the ship are 30°
and 45° as shown in the diagram.
(a) Calculate the distance BC
(b) Calculate the height CD of the cliff.
Solution:

120m

From the figure

Height of cliff = CD = h =?

Distance= BC = x =?

Distance between boats = AB = 120m

Angles of depression from point D to point A and B are

30° and 45° respectively.

As the altitude angles of parallel lines are equal, so mzA =
30° and msB = 45°

In right angled ABCD

x
x=h- (i)
Now in right angled AACD

tan30° =

120 + x =3h
120+ h =+/3h

Chapter 7

120 =v3h—h
120 = h(v3 - 1)
120 = ~(1.7321 — 1)
120 = (0.7321h)

120

07321
h=163.91m

Asx =h ,so

x =163.91m or 164m
Height of cliff= mCD = 164m
Question No.12 Suppose that we are standing on a
bridge 30 meter above a river watching a log (piece
of wood) floating towards us. If the angle with the
horizontal to the front of the log is 16. 7% and angle
with the horizontal to the back of the log is 14°,
how long is the log?
Solution:

O
Observer

C B
Height of the observer position = m0OC = 30m
Length of log wood= mAB = x =?
Angles of depression from point O of the points A and B are
14° and =16.7° respectively
In right angled AOBC

mBC = 100m
Now in right angled AOAC
mOC
tan14° = ——
mAC
30
mAB + mBC
0.249 = 30
T (x +100)
0.249(x + 100) = 30

+100 = 0
x = 0.249

x+100=120.482
x=120.482 — 100
x=20482m
So the length of log is 20.48222m.

0.249 =
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