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1.

Worksheet on Trigonometry

If sin A: cos A=3:9, then what is the value of the given trigonometric expression?

(e
5cos A+6sinA

3cosA-2sinA

oo oo

WON -

If cot A +tan A=p and sec A — cos A = q, then what is the value of the given
expression?

i

(p'a)*~ (pa)*

apow

N =~ O

If sin A = cos A/N3, then what is the value of sin? A + sec? A + sin A sec A + 2 cosec A?

i
67 + 443
12
i
67 + V3
12
B
65 + 443
12
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65 + V3
12

4. A woman on a cliff observes a boat at an angle of depression of 30° which is
approaching the shore to the point immediately beneath the observer with a uniform
speed. 18 minutes later, the angle of depression of the boat was found to be 60°. What
is the total time taken by the boat to reach the shore?

9 minutes

25 minutes
27 minutes
28 minutes

ap oo

5. Simplify the following trigonometric expression:

C
(1 + cos®’) + sin’0
(cosec?® - 1) sin’@

2cos 6 (1 + sec )
sec O (1 + sec 0)
cos 6 (1 + sec 0)
2sec B (1 + sec 9)

apow
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Answer Key
1. d-3

Explanation:

Given:-sinA:cos A=3:9

Perpendicular

We know that tan A =
Base

— Perpendicular =1 and Base = 3

In a triangle,
(Hypotenuse) = (Perpendicular)?+ (Base)?
(Hypotenuse) = (1)2+ (3)2
=1+9
=10
Hypotenuse = v10

Now, we know that:

Perpendicular _ 1
Hypotenuse J10

sin A=

Base _ 3
Hypotenuse ~ v10

N ScosA+6sinA _ 5(%)‘*6(4::_0)
- 2 sj 3 1
3cosA-2sinA a(m _z(m)
_15+6
9-2
21

cos A=

=3
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2. b-1

Explanation:

We are givencot A+tan A=p

+tan A=
tan A n P

1+tan?A _
tan A
We know 1 + tanZA = sec?A

- ser:.A=P

tan A
N _ 1 KEQSA
p-cﬂszA sin A
.1

sin A cos A

p:
NMowg=secA-cos A

1
= 4= TR -cos A

_1- cosZA
cos A
We know that sin2A + cos2A =1
_ sin2A
cos A

Now,

2z 2z " 1 sinZA
(p2q)5 - (pg?)s = _(s.inA.ccrs A) cos A

[ 1 sinZA

= (sec? A]T— [tan3A]T

= secZA - tanZA

2
5 1
] _[sinAcmA

sin2A )1]_
cos A

| sinA cos?A © cos A ] = [sin AcosA

sm 3A %
C‘DEEA cos .ﬂu.

sindA ]
cosZA

=1 (Using identity 1 + tan2A = sec2A)

F 2
“(p2q)3 - (pa®)T =1
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65 + 443
12

Explanation:

We are given cot A =cos A /3
sinA _ 1

cos A 3

- tanA=1—

V3 1
We know that tan 30°* = ——

3
- A=30°

Thus, sin 30° = 1?

2
30° = —
sec A

cosec 30" =2
= sin?A + secZA + sin Asec A+ 2 cosec A
= (sin A:lz-l- (sec A]z+ sin A sec A+ 2 cosec A
For A = 30°
— sin?€30° + sec?30° + sin 30° sec 30° + 2 cosec 30°
= (sin 30°)2+ (sec 30°)2+ (sin 30°) % (sec 30°) + 2 cosec 30°

1 %43
V3 % 43

= 87 +43  _, gin2A +sec2A+sinAsecA+2cosec A= %3
12

Copyright © CREST Olympiads 5 www.crestolympiads.com


http://www.crestolympiads.com/
https://www.youtube.com/redirect?event=channel_description&redir_token=QUFFLUhqa2g5MlhLWFNlS24yNV9kZ3lYZGpfbFR6MW9Md3xBQ3Jtc0trVnAzUGExbmdPRHNHdUlmT0RFRDBTY3o3QzhmRThSeVBCajdfbU5qcnV1WFAtRTFsVUdUQlJHUElwU2xRS0VEVkhIUnZqQUVNZHl5d3BKT2M0NGZSZ2tIMjA5cy1YM1lzRmdEaG9RM3NNa0dQWjRwcw&q=https%3A%2F%2Fwww.facebook.com%2Fcrestolympiads

4. c-27 minutes

Explanation: The two positions of the boat at the two instants are P and S and let the speed
of the boat be x m/min, h be the height of the cliff and R be the location of the woman.

Thus, the figure is shown as:

REST
R(Woman) —

h(Cliff)

The boat takes 18 minutes to reach point S from point P.
We know that: Distance = Speed x Time

Thus, the distance covered by the boat from point P to point S is:
PS=xx18
PS = 18x

Let the boat take t time to reach the shore, then the distance covered from point S to point Q
is:
SQ = xt

Now, apply the trigonometric ratio in the triangle SQR,
tan 60° = Perpendicula%aase

In the triangle, SQR, QR is the perpendicular and SQ is the base whose lengths are QR = h
SQ = xt

— tan 60° = %

- \/3 =Y

—h=xtV3...(1)

Now, apply the trigonometric ratio in the triangle PQR,
tan 300 - Perpendicula%Base

In the triangle PQR, QR is perpendicular and PQ is the base whose lengths are QR = h
PQ=PS + SQ = 18x + xt

— tan 30° = h/(18x + xt)

— 143 = h/(18x + xt)

—h=x(18 +t)\3 ... (2)
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Compare the values h from the equation (1) and equation (2),
— xtV3 = x(18 + )3

— xtV3 x V3 = x(18 + )

— 3xt=x(18 + 1)

—3t=18+t

—3t-t=18

—2t=18

—t="18,

t=9 mins
Thus, the boat takes 9 minutes to reach the shore from point S.

-~ Total time taken by the boat to reach shore Q from point P
=18 + 9 = 27 minutes

5. d-2secB (1+secH)

Explanation:

(1 + cosB?) +5in28 _ 1+ 2 cos B + cos20 + sin0 REST
{cosec2@ - 1) sin28 (cosec?O - 1) sinZ@ e
[Using sin2 A + cos2A =1 and cosec2 A- cotZA = 1]
. _1+2cos+1
{cot28) sinZ8
—_2+2cos@
{cot28) sin28

- 2(1+cos @) [cot 8 =

2
(Z?:Zg sinZ@

2(1+cos8)
cos2@

=2 (sec?B + sec B)

=2sec B (sec B +1)

cos B
sin @

More Questions Coming Soon — Keep Learning!
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