Trigonometry

Practice Set 6.1
Q.1.If Sin@ = é find the values of cos® and tan@.

Answer : We know that,
Sin20 + cos?0 = 1

?r 2
:(—) + cos’B =1

25
49+ =1
:j625 CcoSs =
20 ) 49
= = R ——
cos 625
2g 576
= = ——
coS 625
0 24
:. P —
cos T
Also,
. sin B
an 550
7
= tan B @—i
24 24
25

Q. 2. If tan@ = %, find the values of sec8 and cos®.

Answer : We know that,

sec?0= 1 + tan?0



3
=sec’B =1 + (—)

4
29 =1+ i
= = —_—
sec T
20 25
= saC = —
16
0 5
= = —
sec 2
Also,
5 1
= cosB =
secB
0 4
= = —
COS 5

Q. 3.If cotO = 49—0, find the values of cosec® and sin®.

Answer : We know that,

cosec?0 = 1 + cot?0

, 4042
= cosec*B = 1 + (—)

9
29 L 1600
= COSecC = —_—
g1
29 1681
= C0sec = —
81
ﬁ'f}:-icc:f?:r%—l
= 9
Also,
. 1
= 35infb =

cosecB



Q. 4. If 5secB- 12cosech = 0, find the values of secf, cos8 and sinf.
Answer : 5secB - 12cosecB =0

= 5secb = 12cosecbd

secBh 12
= = —
cosecB 5
_, cos® _ -£
1 5
sinB
sin B 12
= = —
cosB 5
5in 8
As tant = cos8 we have,
= tanb = —
5

Also, We know that,

sec?0= 1 + tan20

, 1242
:~sec8=1+(—)

5
2q L+ 144
= sec = —_
25
29 169
= = —
sec o8
0 13
= sech = —
5
Also,
1
= c0osb =




5 5
= C0Sb = —
13

Now, again using

sin B
tanb =
cosB
12 sinB
= E = i
13
10 12 y 5
= —_  wy
sin = %13
00 12
=5 = —
sin 3

sin B +cosoO

Q. 5. If tan@ = 1 then, find the values of $¢¢ 9+ cosec® |
Answer : Given,

tan 6 = 1

= 0 =45° [as tan 45° = 1]

Also,

sin® + cosB

sec® + cosecH

sin@ + cos@

1 1
cos B + sin B

sin@ + cosB

~ sinB + cos@
cosBsinb

= sinB cosb



= sin 45° cos 45°

1

b
W

<l =
<) =

W

Q. 1. A. Prove that:

sin” 6
+cosB =secH

cosBt

Answer : Taking LHS

sin” @
+ cosB

cosB

sin’® + cos?0
cosB

1
cos8 [AS, Sin%0 + cos?0 = 1]

=secB [ﬁs, Sec B - cosE]
= RHS
Proved !

Q. 6. B. Prove that:
HHEBH—Wmfe)zl
Answer : Taking LHS

cos?6(1 + tan?0)

= c0s?0 sec?0 [As, sec?0 = 1 + tan?0]

1
= c0s?0 x [As,secﬂ = ]

cos20 cosB



= RHS
Proved !

Q. 6.C. Prove that:

1-sin6
—— =secb—-tano
l+smB

Answer : Taking LHS
1—sin6
1 + sinB

1—sinB +1-—sinb
X
1 + sinB /1 —sinB

1—sin®
J (1 + sinB)(1—sind)

= =% [(a+b)(a-b)=a?-b?]

Vv1—sin®@

= 1=5% [As, sin20 + cos26 = 1]

JcosZ8

1—sinB
cosB

1 sin O
cos® cosB

= secB —tanB
= RHS

Proved !



Q. 6. D. Prove that:

(sec 8 — cos 0) (cot 0 + tan 8) =tan 0 sec 6
Answer : Taking LHS

(secB - cosB)(cotb + tanb)

= secB cotB + secb tanb — cosO cotB — cosB tanb

1 (cos Ei) . 6 tan 6 cos 8 (cos8) (sin[—))
~ cos9\sind secutan sin B 055\ coso
1 cos? 0

= — — — —35inf + tanBsecH
sin B sin B

Taking LCM of first three terms,

1 —cos?B —sin® B
= , + tan b secB
sin B

1 — (cos*® + sin®0)
= , + tanBsecH
sinB

= 1_15 + tan O secO [As, sin’0 + cos?0 = 1]

s

= tanO secb

=RHS

Proved !

Q. 6. E. Prove that:

cot 6 + tan 6 = cosec 6 sec 0
Answer :

c sin @

Taking LHS, and putting cot® = <=2 and tan@® =
sin © cosf




= cotB + tan®

cos B sin @

_|_
sinB cos@

z 2 L9 5
_ cos B+sin 8 rAg 5inZB + cos?0 = 1]
sin @ cosA

1
sinB cosH

= cosecBsecH
= RHS

Proved !

Q. 6. F. Prove that:

1
secO—tant

—secB+tano

Answer : Taking LHS

1
secB —tan B

1 secO + tan®©
x
secb —tanB secB + tan®b

secO + tanb
sec2f—tan20

= secO + tanb [As, sec?0 = 1 + tan?6 = sec?0 - tan?0 = 1]



=RHS

Proved !

Q. 6. G. Prove that:
sin“@—-cos*@®=1-2cos?0
Answer : L.H.S = sin*0 — cos*0
= (sin%0 — cos?0)(sin?%0 + cos?0)
= (sin%0 — cos?0)

= (1 — cos?6 — cos?0)

=1 - 2co0s?%0

Q. 6. H. Prove that:

cosB
secO+tan B =

1-sm6

Answer : Taking RHS

cosB
1—sinB

cosB 1 + sinB

1—sinB X 1 + sin®
1+Sin@)

(Multiplying both Numerator and Denominator by

cosB(1 + sin8)
1—sin26

_ 058 +5in8) rac ¢inZB + cos? = 1]

cos2@

1 + sinb
cosB

1 N sin@
cos @ cosB




= secO + tan6
=LHS

Proved !

Q. 6. . Prove that:

1 -
If tan® + —— = 2. then show that tan- 6 +

2
tan 0 1_';:1112 0

Answer : Given,

1
(tan 8 + ) =2
tan B
Squaring both side,

1 1

2 . 2 _ .2 2, -

= tan“ 0 + T + Etanﬁ(—tane) = 4 [la+Db) a-+b-+ 2ab]
= tan® 6 + +2 =4

tanZ 6
= tan®f + =

tanZ 0
Hence, Proved !
Q. 6. J. Prove that:

tan A cot A

—+ -~ =sinAcosA
(l—tanjA}_ (l—CDTEA)_

Answer : Taking RHS

tan A N cotA
(1 + tanZA)2 (1 + cot2A)Z2

tanA N COtA
"~ (seczA)?  (cosecZA)Z?




tanA N cotA
sect A cosec*A

sinA B COSA
= cos™A +

i 4
} . .8in™ A
cosA sinA

= sinA cos®A + cosA sin®A

= sinA cosA(cos?A + sin?A) [As, sin?0 + cos?0 = 1]
= SinA cosA

=RHS

Proved !

Q. 6. K. Prove that:

sec’A (1-sin*A) - 2tan?A =1

Answer : Taking LHS

= sec*A(1 - sin*A) - 2tan?A

= sec?A - sin?A sec?A - 2tan?A

= sec’A - tan“A - tan?A - tan®A

= sec’A - tan?A(1 + tan?A) - tanA

= sec’A - tan®A sec?A - tan®A [As, sec?0 = 1 + tan?@]

= sec?A(sec?A - tan?A) - tan?A

= sec?A - tan®A [As, sec?0 = 1 + tan?0 = sec?0 - tan?0 = 1]
=1

= RHS

Proved !



Q. 6. L. Prove that:

tan 6 B tanB +secB+1
secO—1 tanB+sech—1

Answer : Taking RHS

B (tan[-} + secB + l) (secﬂ—l)
~ \tan® + sech—1 sech —1

tanBsecH —tanB + sec’H —sech + secB—1
(tan® + secB® —1)(secB —1)

tanBsecH —tanh + sec’B -1
(tan® + secB — 1)(secB—1)

i tan B sec B—tan B + tan” 8 [AS SCCEB -1 = taﬂ?‘@]
" (tan® +secB8-1)(sec8-1)

tanB (tan® + secB—1)
(tan® + secB — 1)(secb —1)

tan 8
(secB — 1)

=LHS

Proved.

Practice Set 6.2

Q. 1. A person is standing at a distance of 80m from a church looking at its top.
The angle of elevation is of 45°. Find the height of the church.

Answer :



45°
-
A S0 m B

Let 'A’ be the person, standing 80 m away from a church BC,
Angle of elevation, zZBAC = 06 = 45°
Clearly, AABC is a right-angled triangle, in which

Perpendicular  BC

tanf = = —
an Base AB
tan 45 BC
= = —
an 30
L BC
= = —
80
=>BC=80m

Therefore, Height of church is 80 m.

Q. 2. From the top of alighthouse, an observer looking at a ship makes angle of
depression of 60°. If the height of the lighthouse is 90 metre, then find how far the
ship is from the lighthouse. (V3 = 1.73)

Answer :



60°

o0 m

R 60 M o
Let PQ be a light house of height 80 cm such that PQ =90 m
And R be a ship.

Angle of depression from P to ship R = 2zBPR = 60°

Also, £PRQ(say 0) = «BPR = 60° [Alternate Angles]

Clearly, PQR is a right-angled triangle.

Now, In APQR
Perpendicular  PQ
tanf = = —
Base QR
tan 60 00
= = —
an OR
90
= \,‘."'5 = —
QR
90 3 903
QR = ——=Xx—== = 30v3
W=FB*"HB~ 3

= QR =30(1.73)
= QR =51.90 m

Hence, Ship is 51.90 m away from the light house.



Q. 3. Two buildings are facing each other on a road of width 12 metre. From the
top of the first building, which is 10 metre high, the angle of elevation of the top
of the second is found to be 60°. What is the height of the second building?

Answer :
C
A o60° p
12m
10m 10m
B D
12m

Let AB and CD be two building, with

AB=10m

And angle of elevation from top of AB to top of CD = 2CAP = 60°
Width of road =BD =12 m

Clearly, ABDP is a rectangle

With

AB=PD=10m

BD=AP=12m

And APC is a right-angled triangle, In AAPC

Perpendicular  CP

tanf = = —
an Base AP

CP

= tan60® = —
12



CP

= =
= /3 =

v 12
> CP=12V3m
Also,

CD=CP+PD=(12V3+10) m
Hence, height of other building is (10 + 12V3 m).
Q. 4. Two poles of heights 18 metre and 7 metre are erected on a ground. The

length of the wire fastened at their tops in 22 metre. Find the angle made by the
wire with the horizontal.

Answer :

C
(18-7=11)m

A & P

12m
Tm 18m
B D
12m

Let AB and CD be two poles, and AC be the wire joining their top.
And

Angle made by wire with horizontal = ZCAP = 6 [say]

Given,

AB =7 m [Let AB be smaller pole]

CD=18m

AC=22m

Clearly, APDB is a rectangle with



AB=PD=7m

Also,
CP=CD-PD=18-7=11m
In AAPC

o CP
sln = —
AC

L
= = — = —
511 79 2

=0 =30° [51“3':"3 = El]

Q. 5. Astorm broke atree and the treetop rested 20 m from the base of the tree,
making an angle of 60° with the horizontal. Find the height of the tree.

Answer :
+B
C
o C
i
60 [ $oa
B A

Let AB be a tree, and C is the point of break.

Height of tree = BC + AC

As, the treetop is rested 20 m from the base, making an angle of 60° with the horizontal.
In AABC

AB=20m



2ABC, 8 =60°

Now,
tan 0 Perpendicular  AC
wme = Base ~ AB
tan 60 A
= = —
an 20

= AC = 20 tan 60°
= AC =20V3m

Base AB

f = — -
cos Hypotenuse BC

60 20
= c0s60° = —
BC
1 20
= - = —
2 BC
=BC=40m

Height of tree = BC + AC = (40 + 20V3) meters.

Q. 6. A kite is flying at a height of 60 m above the ground. The string attached to
the kite is tied at the ground. It makes an angle of 60° with the ground. Assuming
that the string is straight, find the length of the string. (V3 = 1.73)

Answer :



60° F
B A

Let AC be a string and kite is flying at point A, with height
AB=60m
Angle make by string with horizontal, 8 = ZACB = 60°

Clearly, ABC is a right-angled triangle.

In AABC
- AB
s5in = —
AC
o 60
= s5in60° = —
AC
V3 60
= —— = —
2 AC
120 3  120V3
=AC = —=Xx—= = = 40V/3
V3 V3 3

= AC = 40(1.73)
= AC=6.92m

Hence, length of string is 6.92 m



Problem Set 6

Q. 1. A. Choose the correct alternative answer for the following question.

sinB cosecB = ?

Al
B.0
1
C. —_
2
D. V2
Answer : We know,
5 1
cosecd = ——
sin B

= sinB cosecHb = 1

Q. 1. B. Choose the correct alternative answer for the following question.

cosec45° =?

A.

51 -

ST

O W

ﬁ‘uu
i

Answer : As, cosec45°® = \2

Q. 1. C. Choose the correct alternative answer for the following question.



1+ taanl =7
A. cntzﬂ

B. cuseczﬂ
C.SEC2H
D. tanzﬂ

Answer : We know that,

1 + tan? = sec?0

Q. 1. D. Choose the correct alternative answer for the following question.
When we see at a higher level, from the horizontal line, angle formed is.......
A. angle of elevation.

B. angle of depression.

C.0

D. straight angle.

Answer : When we see at a higher level, from the horizontal line, the angle formed is
known as angle of elevation.

Q. 2.1f Sin@ = %, find the values of cos® using trigonometric identity.
Answer : As,

sin20 + cos?20 = 1

1142
= (—) + cos’B =1

61
121 os?8 = 1
3721 « 9% P T
sy _ 4 121 _ 3600
= = —_ =
cos 3721 3721
5 _ 60
= C0Ss = 61

Q. 3. If tan 8 = 2, find the values of other trigonometric ratios.



Answer : We know that,

sec?6=1 + tan?6
= sec?0 =1+ (2)?
=>sec’®=5

= sec B =+5...[1]

Also,

‘ -

cosf =

o

sec

al =

= c0s0 =

4]

V5 .. [2]

Now, using

sin B
cosB

tan@ =

sin©

= sin® = = ..[3]

Also,

cosechb = =

cot8 = - 51....[51



secH = 1;
Q.4.1If 1

-2

find the values of other trigonometric ratios.
Answer : We know that,
sec?6= 1 + tan?0

= tan?0 =sec?9 - 1

1332
= tan®f = (—) -1
12

oz 169 25
= = — — = —
an 144 144

= tanf = - ]

5

Also,

12 ... [2]
Now, using

sin B
tanf =

cosB

5 sin®
= — =

12

|—1||—1
Laf a2

e 5 12
= = — —_
sln 12><13



|

= sinf = = ... [3]

13
Also,
cosech = siie = % [4]
cotB = tmlle = g....[EJ

Q. 5. A. Prove the following.
secB(1 - sinB) (secO + tanB) = 1
Answer : Taking LHS

secB(1 - sinB) (sech + tanb)

= L (1-— 5111[-})(

cos B

1 +sinﬁ)
cosB cosB

1 1
= CGSB[I—smE}) m(l + sinB)

= m:ze(l— sin?@) [(a + b){a - b) = a2 - sz

- lza (cos?8) [ sin?8 + cos?8 = 1]

=1

= RHS

Proved !

Q. 5. B. Prove the following.

(secO + tan@) (1 - sinB) = cosO



Answer : Taking LHS

(1 - sinB) (secBb + tanB)

1 +sinﬁ)
cosB cosB

= (1 —sinB) (
= (1 —sinB) = 1 + sinB
= sin CDSB( sinB)

= ?159[1—51112[—}) [(a + b)(a-b) =a?-b?]

= fse(mszﬂ) [ sin” + cos?8 = 1]

= cos 0

=RHS

Proved !

Q. 5. C. Prove the following.
sec?@ + cosec?d = sec?0 x cosec?0
Answer : Taking LHS

Sec?0 + cosec?0

1 . 1
cosZf sin2 6

sin’® + cos?0
cos20sin?b

1
cos? Bsin? B [SiN%0 + c0s?0 = 1]

= sec?0 x cosec?0
= RHS

Proved !



Q. 5. D. Prove the following.

cot?@ - tan? = cosec?0 - sec?0
Answer : Taking LHS

cot?0 - tan?6

[Now, cosec?6 - 1 = cot?6 and sec?0 - 1 = tan?0]
= cosec?0 - 1 - (sec?0 - 1)

= cosec?0 - sec?0

= RHS

Proved !

Q. 5. E. Prove the following.

tan“@ + tan?0 = sec*d - sec?0
Answer : Taking LHS

tan“d + tan?0

= tan?0( tan?0 + 1)

= (sec?0 - 1)(sec?0) [1 + tan?0 = sec?0]
= sec*d - sec?0

= RHS

Proved !

Q. 5. F. Prove the following.

1 1
l1-smB 1+sinb

=2sec 6

Answer : Taking LHS

1 N 1
1—sinb 1 + sinb




1 + sinB + 1 —sinB
(1 —sinB)(1 + sinB)

2
1—s5in?6

2
"~ cos?8 [SiN%0 + cos?0 = 1]

= 2 sec?0

= RHS

= Proved

Q. 5. G. Prove the following.

sect —tan® =1 + 3 sec?x x tan?x

Answer : Taking LHS

sec®x - tan®x

= (sec?x)? - (tan?x)®

= (sec?x - tan?x)(sec*x + tan®x sec?x + tan“x)

[As, a% - b% = (a - b)(a® + ab + b?)]

= sec’x + tan*x + tanx sec?x + 2tan?x sec?x - 2tan?x sec?x
[As, sec?0 - tan?0 = 1]

= sec*x + tan*x - 2tan®x sec?x + 3tan®x sec?x

= (sec?x - tan®x)? + 3tan®x sec?x [a% + b2 - 2ab = (a - b)?]
= 12 + 3tanx sec?x

=1 + 3tan?x sec?x

= RHS

Proved.



Q. 5. H. Prove the following.

tan B __sece—l
secO+1  tan®

Answer : Taking LHS

tan 6 secB—1
e
secB + 1 sec6—1

tan 0 (secB — 1)
sec?f —1

_ tanBec8-1) 10120 = sec?B - 1]

tan® 8

secB—1
tan B

= RHS
Proved !
Q. 5. 1. Prove the following.

tan” 6 —1
tan6—1

=sec28——nn18

Answer : Taking LHS
tan®0 —1
tanf -1

_ 2 2
_ {tan@ 1]{tan 8 +tanB + l]l [53 - b3
tanB8-1

=tan?0 + tanB + 1
=sec?0 + tan0 [1 + tan?0 = sec?0]

=RHS

= (a - b)(a? + ab + b?)]



Proved.

Q. 5. J. Prove the following.

sinE]—r:DsEl—l_ 1

sin®+cosB—1 secH—tanb

Answer : Taking LHS

sin® —cosB + 1
sin@ + cos@—1

Dividing numerator and denominator by cos6

sin© B cosB 1
_ cosB cosB cosb
~ sinB cos B 1

cosB® " cosB cosB

tanB—1 + secB secB—tanb
*
tan® + 1 —sec® secB—tanb

(tanB — 1 + secB) (secf —tanB)
(tan® + 1 —secB)(sect —tan®8)

tanBsech —tan’ B —secH + tanB + sec?B — tanPsech
(tan® + 1 —secB)(sech —tan8)

tan® + 1 —secB + sec’B —tan®H
(tan® + 1 — secB)(secB —tan )

tan® + 1—sech
(tan® + 1-secB)(sec8-tan8) [As sec?0 - tan?6 = 1]

1
secHb —tanB

=RHS

Proved.



Q. 6. A boy standing at a distance of 48 meters from a building observes the top
of the building and makes an angle of elevation of 30°. Find the height of the

building.

Answer :

48m

Let 'R’ be the person, standing 48 m away from a building PQ,
Angle of elevation, ZPRQ =6 = 30°
Clearly, AABC is a right-angled triangle, in which

Perpendicular  PQ

tanf = Base ~ R
= tan 30° = E
48
R 1 _ BC
V3 48
= BC = j—gx:,—g = 43;E = 16\3m

Therefore, Height of church is 163 m.

Q. 7. From the top of the light house, an observer looks at a ship and finds the
angle of depression to be 30°. If the height of the light-house is 100 meters, then
find how far the ship is from the light-house.



Answer :

100m

Bl o

Let PQ be a light house of height 80 cm such that PQ =100 m
And R be a ship.

Angle of depression from P to ship R = zBPR = 30°

Also, £PRQ(say 0) = «BPR = 30° [Alternate Angles]

Clearly, PQR is a right-angled triangle.

Now, In APQR
Perpendicular  PQ
tanf = = —
Base QR
tan 30° 100
= = —
an R
1 100
= — = —
V3 QR

= QR =100V3 m

Hence, Ship is 100V3 m away from the light house.



Q. 8. Two buildings are in front of each other on a road of width 15 meters. From
the top of the first building, having a height of 12 meter, the angle of elevation of
the top of the second building is 30°.What is the height of the second building?

Answer :

=2
D

Il
L)
o

15m

12m 12m

15m

Let AB and CD be two building, with

AB=12m

And angle of elevation from top of AB to top of CD = 2CAP = 30°
Width of road = BD =15 m

Clearly, ABDP is a rectangle

With

AB=PD=12m

BD=AP=15m

And APC is a right-angled triangle, In AAPC

Perpendicular  CP

tanf = = —
an Base AP
tan 30° cp
= tan = 15
1 CcP

= — =
V3 15



SCP=—==—=X—=-= = 5V3
V3 v3 3 3

= CP=5V3m

Also,

CD=CP+PD=(5V3+12)m

Hence, height of other building is (12 + 5V3 m).

Q. 9. A ladder on the platform of a fire brigade van can be elevated at an angle of
70° to the maximum. The length of the ladder can be extended upto 20m. If the
platform is 2m above the ground, find the maximum height from the ground upto
which the ladder can reach. (sin 70° = 0.94)

Answer :

/ MAXIMUM HEIGHT

/
) % 70 R !
9#, 9

PLATFORM

Let AB be the ladder, i.e. AB = 20 m and PQRS be the platform.
In the above figure, clearly

PQ = RS = CD = height of plattorm =2 m

Maximum height ladder can reach = BC + CD

Now,

Maximum value of zBAC = 70°



In right-angled triangle ABC,

Perpendicular  BC

ing — _ o
- Hypotenuse AB

170 BC
= s5in70° = —
20

> BC=18.8m

Maximum height ladder can reach = BC + CD

=18.8 + 2 = 20.8 meters

Q. 10. While landing at an airport, a pilot made an angle of depression of 20°.
Average speed of the plane was 200 km/hr. The plane reached the ground after 54
seconds. Find the height at which the plane was when it started landing. (Sin 20°
=0.342)

Answer :

F)

C
@

20°

. [3 o

Let the initial position of plain be P and after landing it position be R.

Now,



Angle of depression while landing, 2CPR = 20°

Also, £ CPR = £PRQ (say 0) = 20° [Alternate Angles]
Now,

Speed of plane =200 km / hr

Jo0 s 1000 500
— }( —
3600 9 °

Time taken for landing = 54 seconds
Distance travelled in landing = PR
Also, distance = speed x time

500
= PR = TxB-’-} = 3000 m

Now, In APQR
. Perpendicular  PQ
sinf = = —
Hypotenuse PR
e PQ
= 5in20° = m

= PQ = 3000 x sin 20°
= PQ = 3000(0.342)
= PQ =1026 m

So, Plane was at a height of 1026 m at the start of landing.



