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CHI TRIGONOMETRY

ANSWERSAND EXPLANATIONS

EXERCISE 1

n radians = 180°

Therefore, 3?“ radians = 380 =108°
sin A 3
7sinA—3cos A _ c_osA
7sin 4+ 2cos 4 751nA+2
cos 4

(Dividing num. & denom. by cos 4)

4
_Txg 3 sind _ 4
7539 cosd 7
7
_a=a L
4+2 6

For O<x=<n/2
sin x and cosec x both are positive

We know that AM of two positive numbers
>their GAM.

SIN X + COS eCX 5
Thus, —5 > 4/sINX cosecx

or sin x + cosec x = 2

Thus, the least value 1s 2.
Tcosec B —3cotB =7

7 cosec 8 =(7+ 3 cot 9)

or 49 cosec?0 = 49 + 9 cot? O + 42 cotd
or 49 (1 + cot?8) = 49 + 9 cot?B+ 42 cotd

or 40 cot?6 =42 cot 8 or

21
cot 8*%

5.

(b)

(d)

()

Now, cosec?d = 1 + cot20 =1+ﬂ= &
’ 400 400
29
or cosed = =
Therefore, 7 cotd — 3cosec © = 7x£_3xg
20 20

_147 87 _60_.

20 20 20

: 1 . 1
$in B + cos® =2| ——sinB+——cosO
{ﬁ V2 }

= \/E[sinecosg + cosesin%J = \Esin[e + %}

. e
Max. value of sm[e + 4} =1

when 6+ ="
4 2

op O s e
2 4 4
Hence, sin®+cos® is max. at 6=n/4

6

cosbx + sind 2

x + 3sin?x cosix

= (cos?x)® + (sin 2x)? + 3sin?x cos? x (sin’x +
cos?x)

= (cos®x + sin’x)® = 1

@

Tower
10043 m

A
A Toom P

0 is the angle of elevation of the top of the tower

().
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10043
fa B B
M oo V3

= 0=60
8. (b) Intt AOAB, 2B _ine
OA
Sun
B
h
Pole
5]
@) A
E =tan9
h
(.OA=AB=h)

= tanb=1 = 6 = 45°

9. {(a) Let AB be the observer and CD be the tower.

11. (d)

AB i1s the river and BC is the tower.

§—t 45° =1 BC=AB
Ap an =1 = =

Let height of tower AB = x m and BC = ym, DC
= 40m.

In AABC,

— 3 >

30° \60"
Dedm—>C y B

AB X X
22 — tan 608 W=V o y=—
i an Y ¥y ﬁ
@)

AB
Now Inrt A ABD, —— =tan30°
ow In " BD

Draw BE | CD. 4. B :L
40+y 3
D
X
S \Bx=40+y = V3x =40+ — :
B 307 ¥ N [using
16m @l
2043m
= 3x = 4043 +x = 3x—-x=4043
Then. CE =AB = 1.6 m. BE = AC = 20/3m. = 2x = 4043
2043
%:tmﬁoozi 3DE:wm:20m X:ZO\/gm;-'-YZ—\/_ZZOm
BE \/§ J§ \E
CD=CE+DE=(16+20)m=216m 12. (¢) Let B be the tower. Then, ZAPB = 30° and AB
= 100 m.
10. (c) @
B
% o
Tower P A
A
A River @:MHSOO:%:(ABX \/g):IOO\/S_’m.
d W2 N R WA N
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tanB.cotB =1

=100 x 1.73) m 18 (3) cot10% cotB0°. cot 207 cot 70°. cot 60°
=173 m. =cot 10° tan 10°. cot 20°. tan 20°. cot 60°
13. (d) B { tan (90°—8) = cot &
<A
P £ 1A
b =1.13=+3
One of AB, AD and CD must have been given. 19 (3)
So, the data is inadequate.
14. (a) Let h be the height. A
Then, 6 : 4 =h: 50
= h =20 _ 95y
15. (¢) The broken part will become the hypotenuse and 5 =
the remaining part will be perpendicular so angle B .
opposite to it become 30°. Since side opposite to
30° angle is half of the hypotenuse. AB = monument = Ametre
16. (2) sino+cosB=2 e
BD = metre
sina<1;cosB=<1
1
— a=90%B=0° =
sin[za;B]sin[lgsoj ceeis 193
12
g 3
:sm60°:g tanf = sec’ B-1
P 8 2 193 1= 193 -144
17. (3) «cos B — smn 8:5 - mf - 144
= (cos?0 +sin® 0) (cos” 0 sin’ 0) _ (49 _ 7
144 12
2
= 3 From A ABC,
1 h
2 9 2 tano=—= —=
—  ©0s” 0 —sin Bzg BC 5 =x+138
5 | _x+138
— coszef(lfcosle)zg = s
= 5h=x+138 D
2
— 2cost@-1= 5 From AARD,
d Wi N LWL N
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20

21.

@

@

2 4y

tath:l:h 2. 1) cos*8+cos'B=1
12 %
= cost0=1-cos’0=sin’6
X712h i
= 11
7 = tan’B8=cos’H

Sh:%:Bg o tan’B+tan*0=cos?0+costo=1

23, (2) tan4® tan 43° tan 47° tan 86°
= (tan 4°. tan 86°) (tan 43°. tan 47°)
= (tan 4°. cot 4°). (tan 43°. cot 43°)

35h—-12h=138x7
23h=138x7

sinc =1
cos(30° + o) -
{Lan (90°—8)=cot 6,

. tan@.cot9=1

=1
sin (90° — 30 — o)

24 3 tanE):i(Given)
sinc .
sin(60°70L)_
3sinB+2cosl  3tan6 + 2
35mnB@-—2cos® 3tanB-2

sin o = sin (160° — o)

=60 —o p
3><§+2 449

200=60° = o =307 :T:n::s
3><§72 B

SINCL + c0S 2oL

= sin30° - cos 60° 25 4 secl7”—sin73°

1 = secl17® — sin(90° — 17%)

282

= secl7 —cosl7”

tanBb=1 = 8=45°

= 1 —cosl7°
cosl7”

8sinH + Scos O
sin® 0 — 2cos” 0 + 7cos 0

1-cos?17° sin?17

cos17° cosl?®
1 5
B —+—
" 2 2
o2 7 x2
242 242 2 R
y
o
X
13 y2
_ 2 138 22
13 2 13

|

% "B A NE A
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AC? +92 =152 and AD? + 122 = 152

&, = AC=12and AD =9
y2 X2
= = From (1) we get, Width of the street = 21 metres.
2 2 2 2
y -x"  yWy -x
¥
3. (a) B
300 455
(b)
! 30° 45°
E D C A
N H € X > 60m
A T O F D
—
4

From As ABCA and ABDA

BO = radius = 4 = AO
BA

52 ot _fp 5 0 =tan45° and . = tan30°
AE:2005A22><;:—:— §
2x2x4 4 2
1
= + —
o = 60 =(60+%) x Nz
BC=AD-AE - FD =8————=7( - AE =
" Y5 s
D) = 60+x=+3xX60 = x=60(v3-1)
(b) *- The distance of 60(+/3 —1) meters is covered
by the boat in 5 seconds.
E
. Speed of the boat per hour(in km).
4. (c¢) Let o and P be the angles of depression of the men
15m on T and T5 respectively
12m 15m
9m
1,
D A C o
)
AB = AE is the ladder = 15 m o 0orH3=90
o | A BT
B is the window. A is the foot of the ladder.
CD is the width of the street.
Window 1s at a height of 12 m. B
B 100m C
= BC=9m. AlsoED=12m
Width of the street = AD + AC (D Now, o, + B = 90°.

Now from triangle BAC and EAD, we have 6 = =59, as e

% d W, N L, |
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AT AT and ABAT, are

=4/576 =24m
congruent right angled triangles.
= 4/625-400
.. AABT, s an isosceles right angled triangle @
Hence T\B = 2T,C = 2BC = 200 m =+/225 =15m

Required distance, x = (15 - 7)=8 m
5. (b) Let ‘y” be the required distance between two

itions O and C of the shi
L o MR 7. (a) Let AB and CD are the two trees.

In 1t. AABC,
C
A Top A
(20 -h)
Light house A 45° E
100 m & 60m > 80.m
O« y = Cex—=B
L
B conr——D
o - > :
coL 45% =155 —>x=100 wnlly Given: OP = 80 m
80— AB )
In AAOB, PR cot30° From AAEC, = tan 45
100
= 80-AB=60— AB=20
= y+x=100430=3 y= 10043 2x _
Height of the first tree = 20.
=y =100y/3 2100 [using (i)]
8. (c) Letx be distance of the hill from man and ( h +
= y=100(3-1) 8) m be the height of the hill
= y=100(1.732—-1)= 100x0.732= 73.20 m. Now, n it A ACB,
{b) Let the height of the wall be h.
A
P 1
x /r h
4 Y
i - Bi C—>
25 (Manj; i)
h i Em
8m; J/
o O e D (Base of the hill)
R
TQ 7 % —53

tan 6OO:E:>h:\/§X
X
Now, h=y25%-72

% "B A NE A
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...... (i)
In it A BCD, tan 30° :z —x=83
...... (ii)
. Height of the hill =h + 8 = v3x8y3 +8
[using (1) & (ii)]
~=24+8 =32m

(b) Let h be the height of the tower. It takes 12
minutes to reach the car at the point D from the
point A, 1.e. the distance of y meters 1s covered

by the car in 12 minutes.

X
= X—yzﬁ

This to cover distance AD =y

A J units, the car takes 12 minutes

To cover the distance DC = x —y

—x—@ :x[\/gfx/g+l]: X

V3 3 V3

the car will take

12x43  x

X(£—1)XJ§

€
4
_ 12 XJ§+1 :12\/§+12:6\/§+6
B-1_ 4N 3\1
h =116.392 minutes & 16 min. 23 seconds
10. (b) A
300 450 N
A BY
—y —3 D e—(X-y)—>
5 = 2
" £y
s &
—*‘Lan?;OC’*L
\/g V¥ [}
B < 8x > C
x %
= h=—" A1)
3
g We have, tan 82%
——=tan45° =1
2
¥ Let AB = 15x and BC = 8x
= h=x-y .. Now (ACY? = (AB)? + (BC)?
(1) and (i1} or (85) = (15x)% + (8x)?
Lox or (85)% = 225x% + 64x?
ox-y
\/§ or x2=725
or XxX=25
éyxxx\/;l Height of the kite = 15 x 5 = 75
=i t of t te = W Y= i
N A eight of the kite m
g W2 N W2 N
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15 .
= Q5 =—==53 -
11. (b) b 30° T V3
o0 (54-h)m
> Again, tan 30° = D
30 ¥ QR
54
h = QR =153 (i)
Therefore, RS = QR — QS
A 4 600 N
.l X L

Let width of the river be x metres and height of

1543 - 543 =103

or, RS =103m

the other temple be h meters. 13. (d) Let ‘O be the observation point, and let A be the
first position of aeroplane such that ~AOC = 60°.
tam 30° = 54-h N 1 _ 54-h
< 5 . AC = lkm =BD
= x = 3(54-h) A B
(D
54
Now , tan60° = = 1 km LJem
54 < a
= x="_=18/3 <2 O¢—x—>Ce«—y —3D
NEY
From (1) and (2), we get =18 x 1.73 = 31.14m Let B be the position of acroplane after 10 seconds,
ZBOD =30°, OC =xkm and CD =y km.
354-h)=18y3 > h=36 !
Now, in 1t AOCA,
. Width of the river = 31.14m
and height of the other temple = 36m cot 60° ==
P 1
12. (&) / :X:f (1)
+
z In AODB, cot 30° =~
] 1
—Sx+y=43 (D)
| 600 3P
S Subtract (1) — {11)
1
—y= ﬁ 1
We have, tan 60° = >
QS
1-3 2
=>-y=— = y=—km
V3 V3
"I /A B8 /A
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. 2
In 10 seconds, distance covered y=-——km
v C Ist Tower
A
Speed of the plane
2 1
= —x—x60x60 km /hr
J3 10
A P h
= 240+/3 km / hr TInd Tower
14. (¢) Let A and D be the positions of two aeroplanes
A

AD=AB -DB =3000-h
Now, In A DBC

h
e
tan 45 BC

Si= P mean
BC

A /
(3000-h)

D 3000 m

600 450

i)
h
¥

B

3000 3000
BC h

Again; tan 60°

.. CP=h-60
Now, in rt AAPC

tgoo—g

an AP

40 R 17560
JER AP 3 140

= (h—60)4/3 =140
= J3h—6043 =140 = 3h = 140+ 6043

14046043

NE)

= h =140.73m

16. (a) Let A and C be the positions of two planes.
3000
orh =2 LetBC=hm
NE)
1 _ o BB . BD ey
5 AD = 3000—h = 3000 1— —— Now, in A DCB, cot45:Bc:>T:> =
NE)
= 3000 SERS) % RE] (Rationalizing) A
NERNE]
N
3000 %
or AD=""7" (3 -3 )
3
3
=1000 (3 - 1.732) T 4000m
= 1000(1.268) = 1268 m §
15. (b) Let height of Ist tower CD =hm 450 60 l A
and height of IInd tower AB = 60 m D B
d Wi N LWL N
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BD = DE =BEv3 =+3(15-h).
Now, in it A ADB, cot 600:@ 3 J_( )

Now, AC =DE
1 BD 4000
—_—_— = BD = 15
J3 4000 B == =43(15-h)
NE)
T 4?/;10 (:BD=BC) =3h=(45-15)=>h=10m.
18. (b) Let CAB be the tree which breaks at A due to
Now, AC = AB - BC storm . Let AB=xmand AC=ym = AD-=y
m
=4000- = 4000{1 - 1} Now, Int A ABD,
V3
MC
= 4000 £ {Rationalising)
5 |
L
5 i
3-43 4000
—4000| 22¥2 | _ TR 3
3 } f i T
_ 4000 )
——[3-1.737]
30°
4000 D<€<—10m—>B
= x1.27=1693.3m
17. {c) Let AB be the tower and CD.be the electric pole.
tan 30°= —
Then,
ZACB=60°, ZEDB=30° and AB=15m. 1 x
= 73 = B
B
15-h 10
D30 E = X= E (1)
h A% h
& A
and sec 30°= 2
10
Let CD =h.
Then, BE = (AB — AE) 2y G5
= — =y= 1
— (AB - CD)= (15 h). B0 f
Add (1) and (11) 1.e. height of tree
Now, tan60”= AR _ 3 iACzEZE.
AC NN
Bl sy e
5B

£l

And % =tan30° =
DE

-

% "B A NE A



midpoint of BC. We are given ~/PAO=45° = /
PBO = /£ PCO.

Let the height of the tower be h meter. Clearly,
APAO=APBO=APCO (AAS direction)
In A PAO,

@=tan45°:>OA=hcot4SO=h (1D
OA

In A BOP,

% d W, N L, |
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23030 3 OF tn4s°=OB=OP=0B=h . (2)
NERNCIN) DR
[By Rationalising] I AUR, AOPHOBS=RE
= h*+h>=1002 [From (1) and (2)]
=1043m -
= h=5042 m
19. (b) e
A A
-1 P
sh i
= 3
30° 60° =,
L4
D A River B =
j 45° :
BC _ tan6tr =5 = BC=3AB B ' o ! C
AB
B tan 30° = — 21 (e). In the following figure
AB+40 B W 4 £ HEWE,
AB+40 .
— pE=fETH
V3
h
e S Ko A
V3 A 2h B 0]
Thett, AB=20 A 1is the point where the professor was standing ini-
Breadth of river = 20 m tially.
20. (b) Figure shows the tower OP standing at O, the OT = h = highest of the tower.

B is the point where the professor is standing after
walking the distance 2h.

hcot oo = OA, h cot 2a = OB
Therefore, AB = OA— OB =2h
=h cot oo — h cot 2o

= 2=cot oo —cot2q

cosoL cos2o

sy Bl = = —
sinol sin2o

INSTITUTE
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= cos o ¥ 8iN2q —8In o <cos2a =2 sin o X Since, h = 2500 and substitute
sin 2
cot 15°= 24+ /3, weget, H =250043
= sin (2o — ) =280 o % sin 2o
= 1=2sin2«
24, (d).
= sin2¢ =1/2
X =hcot3a 2 1)
= 2a =30%0r o = 15°
(x+100y =hcot2a - (2)
22. {c¢). OB=hcotb, OA=hcota
(x+300) = hcota - (3
s _ d’ e d
cot*b +cot” a Jeot’b+cot’a
p
h
h
B o4 20 3o
0 B 5 Ce s
200 100 X
N From (1) and (2), -100=h (cot3a - cot2a)
A From (2) and (3), -200=h{cot2a - cota)
100=h [;Laz} and
23. {a).(H —h) cot 15° =.(H + h) cot 45° bl
or _ h{eotl5*+1) 200=h( _sinat ]
(cotls®- 1) SN 206810 &%
sinder 200 sin3¢r 5
Tsine 100 sine
( 3sina - 4sin’a - 2sina =0
152
2500 [ XH° " dsin’a - sina =0P sina =0
sinzoe—l—sin2 Tlou="
of 4 T e 6
H
Hence, h=200 sin% = 200? =100:3
{from (2)}
"I /A B8 /A
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(b) Let C be the centre of the balloon and O be the
position of the observer at the horizontal line OX.
Let OA and OB be the tangents to the balloon. Tt
1s given that .~ AOB =g and .~ XOC = B.

Let r be the radius of the ballon,

then, CA=CB =r

Clearly, the right angled triangle

OAC and OBC are congruent.

Let r be the right angled

triangles OAC and OBC are congruent
L L AQOC = L BOC = o/2

. a T
sin— = —
In A OAC, 2 oc

a
:>OC:rcosecE (AL

Let CM be perpendicular from C on OX.

: CM
In A OCM, sin B o0

r
éCM:OCsinB:acosecisinB [ B vy

(1]
Hence, the height of the centre of the balloon 1s

a .
I cosee - sin B

26. (b). Let the object be at P at a height h form OA. Let

the object when observed from A, B and C the
angles of elevation are 8, 28 and 30 respectively.

P
a] 5
h
a
g 20 30
A—>»ae«— B—»p«—C O

From A PAB, 20 =8+ £ APB

= JAPB=90

. ZPAB=APB=0

= AB=BP=a

Simularly, in tniangle BPC, ~ BPC =8
From A OBP, sin26 = h/a

= h = asin 20

= h=2asnBcos ..(1)

PB_ BC
Sin(180°—30)  sn0 |

From A PBC, By sine rule]

a b

sin30 B sind

a sin39
T e —
b sind

a - 3sin0 —4sin’ 0

b sin g

a .
= —=3-4sin0
b

. a
= 4sin*g=3-=
b

oo ) 3b-a
sin“ 6=
= 4b
) 3b—a
— sinf=
4b

coslB=1_sin?0

- by =i 3b—a=a+b
cos "4 b
= g atb
COS 4b

Putting the values of sin® and cos@ in (1), we get

3b-a fathb a
- [ L =—.{(a+b)3b-
h =2a b b M (a+Db)( a)

INSTITUTE
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27. (h).Let BC be the declivity and BA be the tower

_ 80sin30° _ 40 _ 8042

ZAB= g7 B4l B
A o
75O 300 C
8om 80v2 +f3-1
= : = 40 — 1)= 40 -
Bl B-1 V2(3-1=40 (5 - 2)
75°
15°
B »X

By sine £ | BC  AB
Y sihe formiia sin 75°  sin30°

% "B A NE A



