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C’Aapz‘er Review

o Heightc and distances: Trigonometry ic uced to find the height of a tower,
the width of a river or the distance of a chip without measvring directly.
[he object ic ceen along a line of cight; the problem ic converted into a
right-angled triangle and colved ucing trigonometric ratios.

Line of cight and horizontal level- The line of <ight ic the line drawn from
the eye of the observer to the point on the object being viewed. The
horizontal level i the horizontal line passing through the eye of the
observer.

Angle of elevation: hen the object being viewed i above the horizontal
level, the angle formed by the line of cight with the horizontal level ic called
the angle of elevation. The observer raisec the head to cee the object, for
example looking at the top of a tower or a kite in the cky.

Anale of deprecsion: When the object ic below the horizontal level, the
angle formed by the line of cight with the horizontal level ic called the
angle of deprecsion. The observer lowere the head to cee the object, for
example looking at & boat from the top of a chff. The angle of deprecsion of
an object from a point equals the angle of elevation of that point from the
object (alternate anglec).

Steps to colve a problem: Step 1: draw a neat figure with the right-angled
triangle(c). Step 2: mark all known heights, distances and anglec; denote
unknown lengths by variables. Step 3: choose the right ratio: uce tan
when height and base are involved, cin when height and line of cight
[Ay,boten vee) are involved, cos for base and hypotenuse. Step 4: colve and
write the answer with unite. (Jce\/3 = 1.232 and V2 = 1.919 when
needed.
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Uceful values: tan 30°= 1A/'3, tan 45°= 1, tan 60°=1/3. IF the angle of
elevation ic 45° height = distance (icosceles right triangle). IF the angle ic
30° the base =V 3 x height; if 60°, the height =\ 3 x base.

Two-triangle problems: Often the observer moves closer or farther and the
angle changes (For example from 3 0°to 60°). Form two right triangles
with a common height h, write two equatione in h and the unknown
distance x, and colve. Example: tan 60° = bh/x and tan 30°= h/(x + d)
gives h = (V3/2) x d.

Real-life uses: Trigonometry helpe in architecture, navigation of <hipe and
planes, curveying land and mapping hille. (arge distances of ctars and
planets are measvred by the paraflax method, where the parallax angle is
half the angle between two lines of cight from two different positions.

Key Terme
Line of Sight — Line from the observere eye to the object viewed.

Horizontal (evel - Horizontal line through the observer'c eye.

Angle of Elevation — Angle of the line of <ight above the horizontal when
looking up.

Angle of Deprescion — Angle of the line of cight below the horizontal when
looking down.

Observer — The person or instrument viewing the object.

Height — Vertical dictance, the cide opposite to the angle at the observer.
Bace Dictance — Horizontal distance between the observer and the foot of
the object.

Theodolite — Tnctrument used to measvre anglec of elevation and deprecsion.
Parallax — Apparent change in position of an object ceen from two positions.
Alternate Angles — Equal anglee formed by a trancvercal, usced to relate

deprecsion and elevation.
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tan O - Height / base, the most uced ratio in these problems.
Icosceles Right Triangle — Formed when the angle of elevation ic 45°% height =

bage.

Diagrame [ Flowcharte

Elevation vs Depre:s’ion

Angle of Elevation Angle of Deprecsion
* Object above eye level * Object below eye level
« Observer looks up « Observer looks down
\ « Example: top of tower \ « Example: boat from cliff

Solving Height and Dictance
Draw figure with right triangle
!

Mark brnowon and unknown valuee

l

Choose cin, cos or tan

!

Form and solve the equation

4

Urite ancwer with vnites

Which Ratio to ()ce
Known and required cides Ratio
Height and bage tan
Height and line of <ight ¢in
Bagce and line of cight cos
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Common Anglec

Angle tan valve Relation
30° 1A/ 3 base = 3 x height
45° 7 height = base
60° V3 height =\ 3 x base

Jextbook Exercise Questions
Q.1 A tower ctands vertically on the ground. From a point 15 m from its foot,

the angle of elevation of the top ic 60° Find the height.
Ans. tan 60°= /15 o h = 153 = 25.98 m.

Q.2 The chadow of a tower ic\ 3 times its height. Find the angle of elevation
of the cun.
Ans. tan® = b/N3 k) = 1A/3 ¢00 = 30°

Q.3 From the top of a 7 m high building, the angle of elevation of the top of a
cable tower ic 60° and the angle of deprecsion of its fost ic 45° Find the
height of the tower.

Ans. Dictance to foot: tan 45°= 2/d, d = 7 m Extra height above building:

tan 60°=x/z7, x=2/3. Heighz‘: 7+ A3 = ?[7 +\/3] m.

Q.9 A kite ic flying at & height of 60 m with its ctring making an angle of 60°
with the ground. Find the length of the ctring, accuming it ic ctraight.
Ans. cin 60°=60/(, co ( = 60/(N3/2) = 40\ 3 = 69.28 m.
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Q.5 From a point on the ground the anglec of elevation of the bottom and top
of a tower fixed at the top of a 20 m high building are 45° and 60° Find
the height of the tower.

Ans. tan 45°= 20/x gives x = 20. tan 60°= (20 + h)/20, ¢o 20 + h = 20V 3,

h=2003-1)=14.69m

Q.6 The angle of elevation of the top of a tower from two points at dictancec
a and b from its base in the came line are complementary. Prove that
the height ic V (ab).

Ans. (et anglec be © and 90°-0. tan 0 = h/a and tan(70°-0) = cot O =

/6. Multiply: 1 = h%/(ab), co b = (ab).

Important Board-Pattern Questions (with Solutionc)

Q.7 [7 mark] IF the angle of elevation of the top of & pole from a point ic 45°
and the point i€ 10 m from the foot, find the height.

Ans. tan 95°= h/10, h = 10 m.

Q.2 [1 mark] Define the angle of deprecsion.
Ans. The angle between the horizontal line and the line of cight to an object
below the horizontal level.

Q.3 [2 marke] A ladder 10 m long makes an angle of 60° with the ground.
Find the height reached on the wall.
Ans. ¢in 60°= h/10, h = 5V3 = 8.66 m.

Q.9 [2 marke] The angle of elevation of the cun ic 30° Find the length of the
chadow of a 6 m ,bo/e.
Ans. tan 30°=6/c, ¢ = 6V 3 m = 10.37 m.
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Q.5 [3 marke] From the top of a 25 m high lighthouce, the angles of
depression of two chips are 3 0° and 45°in the came direction. Find the
distance between the chipe.

Ans. Dictances: 25/tan 45°= 25 and 25/tan 30° = 25V 3. Dictance = 25(V 3

1) =549 m

Q.6 [3 marks] A man on a cliff observes a boat at an angle of deprecsion 30°
approaching the chore. After 3 minutec the angle ic 60° How coon will
the boat reach the chore?

Ans. (et h be the height, distances d, = h/ 3, dy = WA 3. Dictance covered in

2 min = A\/g — A/\/B = ZA/\/ 2> /Qemainihg A/\/S takes (3 X
(b 3))/(2bA 3) = 1.5 minutee.
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UIEAYTTS AT T

T.) OF HaR A W FHearer el &1 IFF uig A 1S m ¥ TF g I IR T 3T
BIT 60° &) FeS ST BTl

3AJ- tan 60° = h/IS, SITh = 1S3 = 25.98 m|

9.2 HGR &1 OTAT IabT Fa1$ Bt 3 JAT & T BT IegzreT BT AT HAT
3T tan 0 = h/(3 h) = I/v3, 3T 6 = 30°)

9.3 7 m A SART % Oy & hael TaR & 19T T I 10T 60° R I35 Uiz
T STqTHT FIUT 4S° &l ZTae T HATS 371 ST
IJT- UIg deh g tan 4S° = 7/d, d = 7 m| SART I FWR B FATE: tan 60° = x/7,
x= 731 g =7+ 73 =70 + +3) ml

9.4 T 60 m FHaTS 42 I3 & & 3R X sifar I 60° 7 FIT AT &1 SR et
HTHT JHHT ciaTs T AT
ITR- sin 60° = 60/L, 37T L = 60/(3/2) = 403 = 69.23 m|

.5 A & v fog F 20 m St SART & fOFR W o7 27a7 & urg 7R R &
3T FIT 45° R 60° &) 2T FF Fa1$ 7T FIIT)
IV- tan 45° = 20/x A x = 20/ tan 60° = (20 + h)/20, 3T 20 + h = 203, h =
20C\3 - 1) = 19.64 m

U.6 HAR & TR A TF g ST H o 3R b ¢ R [T gr fgait o e & gawaer
I b & g dielr f Hars ab) &
ITI- HIT O 3717 90° - 8 &) tan 6 = h/a 3R tan(90° — 8) = cot O = h/bl JoTT
R TR | = h*/(ab), 37T h = fab)|
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1< ded & FAgaqol wr (Fe7 AfRT)

T [) 3] A =t falg 3 For o FIRER o7 Iarar 1o 45° & 37l folg wig @ 10 m
a2 & ar 1S 71T T

3= tan 45° = h/10, h = 10 m]|

.2 [| 3ih] adHT HIVT & GRIT ffST)
I Sifder ww I Tl [T ag ' g 37T SR SifaeT Y= & dt=r &7 Fioy)

9.3 [2 3iF] 10 m ol gt 7 I 60° FT ot Fart &1 Far e gEH e 7T
FeIr]
3<IT- sin 60° = h/10, h = S/3 = 8.66 ml|

D4 [2 3iF) o &7 JaAT FIT 30° &1 6 m o T bt orAT - FHeIs T BT
JTT- tan 30° = b/s, s = 63 m = 10.39 m|

G.S [3 3ih] 7S m Fer Gh1or-333T & fO1ER 3 v & o & T aiglel) & siaiara
FIT 30° 3717 4S° &) SIgTelt & o #1 g T FfATI
Iov- gRAT 7S/tan 4S° = 75 31k 78/tan 30° = 7531 3idT = 75(3 = 1) = $4.9 m|

9.6 [3 3] <gTa R ST Tl favefle @1 317 37Tl 10 hr 30° STaIHeT HI0T T
3aT & 3 BTz a1g HIT 60° & S1aT & < fheett 3 H fahaare ug=aft?
IT- FATE b, gRAT dy = W3, d2 = h/y31 3 THIGE & FT G = hy3 — hiv3 =

2h/31 O hlv3 & THT = 3 x (W3)/(2h/v3) = 1.5 Tz

Notes by Abhichek Siv 72



