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TRIGNOWIZARD 

We all have gathered here to play 

„Who Will Be The Trignowizard‟ 

 

Now let‟s play a game of 

FASTEST FINGER FIRST. 

 The one who answers the question 
the fastest, will get to the „HOT 
SEAT‟…. You will get only 15 
seconds to answer the question. 
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Starting from first to last arrange the following 

Mathematicians according to their year of birth. 

A) Roger Penrose 

C) Maryam Mirzakhani 

B) Terence Tao 

D) Katherine Johnson 

D) Katherine Johnson 

A) Roger Penrose 

B) Terence Tao 

C) Maryam Mirzakhani  

TRIGNOWIZARD 

Costin Arya has answered the 

question correctly, and in just 5 

seconds. 
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Don‟t 

worry,relax. 

Thank you, 

Ma‟am. I still 

can‟t believe it! 

 

Tell us something about yourself 

and your journey to the hot seat. 

 

Ma‟am, my parents are 

engineers and my sister, 

Simran is a C.A. 
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 Costin Arya, congratulations! How 
do you feel being here? 
 

 I am excited and nervous to be on 
the show.       
 



 

  

Oh! so that means 

numbers run in your 

blood! 

Actually I was not 

aware of my talent in 

mathematics until I 

came in 10th grade. 

Who is your 

mentor ? 

My math 

teacher, 

Ms. Alka, 

who 

recognized 

my talent. 

 

So, Costin 

Arya before 

we start, let 

me tell you 

the rules. 

 The game consists 

of 10 questions.  

 It  has 3 levels.  

 1st level …..fourth 

question for 

Rs.10,000. 

2nd level….. 

seventh question 

for Rs. 1,00,000. 

The 3rd level… 10th 

question for Rs. 

10,00,000. 

10,00,000 

5,00,000 

2,00,000 

1,00,000 

50,000 

20,000 

10,000 

5,000 

1,000 

500 
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TRIGNOWIZARD 
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You have three lifelines for your assistance- 

1. Audience poll :- You can use this lifeline 

to get help from the audience.  

2. 50-50 – This lifeline will delete two wrong 

options. 

 

3. Phone a friend: You can call any one to 

ask the answer. Time limit ….30 seconds. 

 

You will be provided 

with paper and pen to 

work out the solutions. 

 

Ok,Ma‟am All the very best, 

Costin Arya. Here‟s 

your first question. 
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1. In the given triangle right angled at B, which pair of angles 

are complementary? 

 

(A) None  (B) C and A 

(C) A and B (D) B and C 

To answer this question  Costin 

Arya goes into flash back. 

 

The teacher, Ms. Alka and the students are 

in the school ground where she is explaining 

a concept of trigonometry. 

A 

B 

Chapter-1 Introduction to right angle triangle  
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Can you measure the height 

of this tree from here? 

excitedly, all together 

I think, we need a measuring 

tape for this. 

Do you have a 

measuring tape of 

this length? 

puzzled 

Yes!

Yes! 

No!No! 



  

 

  

OK! Just look at the 

top of the tree. Can 

you imagine a right-

angled triangle being 

formed?   

 Look I‟ll show you. 

Shows them by drawing a picture 
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Yes, we can 

imagine the 

right triangle 

being formed. 

 

Wow! Is this 

trigonometry? 

B 

C A 

x0 

So, by using this 

right triangle and 

standing at the 

same place, we 

can find the 

height of the 

tree.  

 

Yes!....tell me, if 

one angle in a 

right triangle is 

90o then what 

will be the sum of 

the remaining 

two angles? 
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Ma‟am, sum of all the angles 

of a triangle is 180o , if one 

angle is 90o then the sum of 

the measures of other two 

angles will also be  90o.  

 

 

TRIGNOWIZARD TRIGNOWIZARD 

The correct 

option is B. That‟s the right 

answer. You win 

Rs. 500. 

Thank you, 

Ma‟am. Your second question 

for Rs 1000 is… 

Yes, that is 

absolutely right! 

 

∠𝐴 + ∠𝐵 + ∠𝐶 = 180𝑜 

∠𝐴 + 90𝑜 + ∠𝐶 = 180𝑜 

∠𝐴 + ∠𝐶 = 90𝑜 

And these angles 

are known as 

complementary 

angles. 

 

Hypotenuse Perpendicular 

Base 

A 

B C 



 

 

  

2. If tan A= 4, What is the value of cosecA. 
                  3 
   

(A) 4/5  (B)5/4 

(C) 3/5  (D) 3/4 

Now we have two 

angles other than 

the right angle. Do 

you know how to 

use them in 

trigonometry? 

First, I will introduce trigonometric 

ratios to you. Let me take you to the 

music room and we‟ll sing a song to 

learn about them. 

Trigonometry with a 

song?! Wow! 
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Chapter-2 Introduction to trigonometric ratios Costin Arya 

goes into 

flash back 

No, Ma‟am, 

but we are 

excited to 

know. 



 

  

Some People Have, Curly 

Brown Hair, Turned ♫ ♫ ♫ 

♫ ♫ Permanently Black. 
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Now let‟s first know the 

names of the trigonometric 

ratios: 

i. Sine (sin),  

ii. Cosine (cos) 

iii. Tangent (tan) 

iv. Cotangent (cot) 

v. Secant (sec) 

vi. Cosecant (cosec) 

Who kept 

such strange 

names? 

Yes, Ma‟am. 

Please tell 

us why? 

They sound 
strange 
because you 
are not 
familiar with 
them yet. But 
nobody has 
asked me why 
we sang the 
song. 
 

The song gives us 
the relationship 
between the 
angles and the 
sides of  a right 
angled triangle. 
Want to know 
how? 
 

Yes 

Yes 
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The underlined letters of the first 

three words: Some People Have 

express:𝐒 =
𝐏

𝐇
  

Here,        
S in „Some‟ indicates „Sine (sin)‟ 
P in „People‟ indicates 
„Perpendicular‟ 
H in „Have‟ indicates „Hypotenuse‟ 

∴ we get  𝐬𝐢𝐧𝛉 =
𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫

𝐡𝐲𝐩𝐨𝐭𝐞𝐧𝐮𝐬𝐞
 

The underlined letters of the  next 
three words:  Curly Brown Hair 
Express: 

   𝑪 =
𝑩

𝑯
    

Here, 
C in „Curly‟ indicates „Cosine (cos)‟ 
B in „Brown‟ indicates „Base‟ 
H in „Hair‟ indicates „Hypotenuse‟ 

∴ we get 𝒄𝒐𝒔𝜽 =
𝒃𝒂𝒔𝒆

𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆
 

 

And, the underlined letters of the last three words: 
Turned Permanently Black express 

   𝐓 =
𝐏

𝐁
   

Here, 
T in „Turned‟ indicates „Tangent (tan)‟ 
P in „Permanently‟ indicates „Perpendicular‟ 
B in „Black‟ indicates „Base‟ 

∴ we get  𝐭𝐚𝐧𝛉 =
𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫

𝐛𝐚𝐬𝐞
 

 

Also, 𝐜𝐨𝐬𝐞𝐜𝛉 =
𝟏

𝐬𝐢𝐧𝛉
       ∴ 𝐜𝐨𝐬𝐞𝐜𝛉 =

𝐡𝐲𝐩𝐨𝐭𝐞𝐧𝐮𝐬𝐞

𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫
  

Similarly,  𝒔𝒆𝒄𝜽 =
𝟏

𝒄𝒐𝒔𝜽
   ∴ 𝐬𝐞𝐜𝛉 =

𝐡𝐲𝐩𝐨𝐭𝐞𝐧𝐮𝐬𝐞

𝐛𝐚𝐬𝐞
  

And,  𝒄𝒐𝒕𝜽 =
𝟏

𝒕𝒂𝒏𝜽
    ∴ 𝒄𝒐𝒕𝜽 =

𝒃𝒂𝒔𝒆

𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓
 

 



 

   

Wow Ma‟am, it is so easy to remember trigonometric relationships through 

this song. Please tell us more about them. 

Now let us talk about all the 

trigonometric ratios for .  The side 

opposite to 90o is Hypotenuse. The side 

opposite to  will be Perpendicular 

and the remaining side is said to be the 

Base of the triangle. 
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Hypotenuse Perpendicular 

A 

B C Base 

 



 

  

Shall we formulate the rest? 

 

Sure! Why not? 

   

Very good! 

That‟s really 

impressive! 

  

 

 

 

You are already 

aware that if we 

know any two 

sides of a right 

angle triangle out 

of the three, we 

can find the third 

one by using  the 

Pythagoras 

theorem: 

H2=P2+B2 
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Q. If , What is the value of cosecA. 

STEP 1  
In right ABC, applying  Pythagoras theorem 

 (hypotenuse)2= (perpendicular) 2+(Base)2 

Given 

 𝒕𝒂𝒏𝑨 =
𝟒

𝟑
 

⇒
𝒑𝒆𝒓𝒑𝒆𝒏𝒅𝒊𝒄𝒖𝒍𝒂𝒓

𝒃𝒂𝒔𝒆
=

𝟒

𝟑
  

Let , BC=4x , AB = 3x 

 

STEP 2 
(AC)2=(BC)2+(AB)2 

(AC)2= (4x)2 +(3x)2 

(AC)2= 16x2+9x2 

(AC)2=25x2 

AC=5x 

SOLUTION 

STEP 3 

 

 

 

Now, cosec A= 
𝑯

𝑷
=

𝑨𝑪

𝑩𝑪
 

                         = 
𝟓𝒙

𝟒𝒙
=

𝟓

𝟒
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3. If  then find x?   

  
The next question is 

on your computer 

screen: (𝐀)  𝟑   (B)  ½ 

 (D) 1 (C) 
𝟏

 𝟐
 

Chapter-3 Trigonometric ratios of some specific angles 

TRIGNOWIZARD 

Answer is option B. 

Yes, you are right. 
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Costin Arya goes into flashback …    

Ms. Alka draws a palm on the blackboard 

Ma‟am, why did  
you draw this 
palm?  
 

This is a „Super 

Duper Palm‟ . 
 

‘Super Duper Palm‟! 

Amazing!!! 

How does it work, 

ma‟am? 

We will use this to find the 

value of trigonometric 

ratios for some specific 

angles, particularly 0o, 30o, 

45o, 60o and 90o. 
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OK, Ma‟am. 



 

  

Sinθ = 
 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒏𝒈𝒆𝒓𝒔 𝒃𝒆𝒍𝒐𝒘 𝜽

𝟐
 

Cosθ = 
 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒏𝒈𝒆𝒓𝒔 𝒂𝒃𝒐𝒗𝒆 𝜽

𝟐
 

Tanθ = 
 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒏𝒈𝒆𝒓𝒔 𝒃𝒆𝒍𝒐𝒘 𝜽

 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒊𝒏𝒈𝒆𝒓𝒔 𝒂𝒃𝒐𝒗𝒆 𝜽
 

 

This will help us to 

find the values of 

trigonometric 

ratios for angles! 
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Let‟s mark each finger with an angle. 



 

 

  

   30 =
 1

2
=
1

2
 

 

   30 =
  

 
=
  

 
  

   30 =
  

  
=
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   0𝑜 =
 0

2
=0 

   0𝑜 =
 4

2
=1 

   0𝑜 =
 0

 4
=0 

 

Yes! Let‟s calculate. 

 

 

 

 

   30𝑜 =
 1

2
=
1

2
 

 

   30𝑜 =
  

 
=
  

 
  

   30𝑜 =
  

  
=

 

  
  

 

 

 

 

 

   45𝑜 =
 2

2
=
1

 2
 

 

   45𝑜 =
  

 
=

 

  
  

   45𝑜 =
  

  
=1  

   60𝑜 =
 3

2
=
 3

2
 

 

   60𝑜 =
  

 
=
 

 
  

   60𝑜 =
  

  
= 3  

 

   90𝑜 =
 4

2
=
2

2
= 1 

   90𝑜 =
 0

 
= 0  

   90𝑜 =
 4

 0
=𝑛𝑜𝑡 𝑑𝑒𝑓𝑖𝑛𝑒𝑑  

 



 

  

Wow, Ma‟am!  Finding values using this 

„Super Duper Palm‟ is really easy. 
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SOLUTION 

Costin Arya uses the values in the question and calculates the answer 

effortlessly. 

Q. 𝒙𝒕𝒂𝒏𝟒𝟓𝒐𝒔𝒊𝒏𝟑𝟎𝒐 = 𝒄𝒐𝒔𝟑𝟎𝒐𝒕𝒂𝒏𝟑𝟎𝒐 

 

Step1: 

Since   𝐭𝐚𝐧𝟒𝟓𝐨 = 𝟏, 𝐬𝐢𝐧𝟑𝟎𝐨 =
𝟏

𝟐
, 𝐜𝐨𝐬𝟑𝟎𝐨 =

 𝟑

𝟐
 , 𝐭𝐚𝐧𝟑𝟎𝐨 =

𝟏

 𝟑
 

Step 2: 

 𝒙 × 𝟏 ×
𝟏

𝟐
=
 𝟑

𝟐
×

𝟏

 𝟑
 

               x =1 

TRIGNOWIZARD 

The correct option is D. 

 You win Rs. 
5,000! Now get 
ready for the 

fourth question. 
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Yes, I‟m ready. 



Worksheet-1 

1.   In a right triangle ABC , right angled at B. Which of the following is true about 

the other two angles A and C? 

(A) There is no restriction on the measure  of the angles. 

(B) Both the angles should be obtuse. 

(C) Both the angles should be acute. 

(D) One of the angle is acute and the other is obtuse. 

2.  In given figure ,       is right triangle right angled at C. What is the length 

AB? 

 

(A) 25 cm   (B) 12 cm   (C) 7 cm  (D) 5 cm 

 3.  If     =
 

 
 , then      is equal to :  

(A) 5/2   (B) √
 

 
    (C) 

  

 
   (D) 

 

  
 

4.  (sin 30
o
+cos 60

o
)-(sin60

o
+cos30

o
) is equal to : 

    (A) 0   (B) 1+2 3    (C) 1   3  (D) 1 +  3  

5. The value of  
    0 

    0 
 is equal to  

 (A)  0   (B)  1    (C) 2   (D) 3 
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6. In the triangle given below, which of the following is equal to 
 

 
. 

 

  (A) cos30
o
    (B) tan30

o
   (C) sin60

o
  (D) sin 30

o 

7. Out of the following options ,the two angles that are together classified as  

complementary angles are: 

(A) 120
o
 and 60

o  
(B) 50

o
 and 30

o
   (C) 65

o
 and 25

o
   

(D) 70
o
 and 30

o 

8. In the given right angled triangle what is sin ? 

 

(A) 13/9   (B) 9/13   (C) 
    0

 0
  (D) 13/24 

 

State  true or false: 

1. The value of       increases as   increases.      

2. The value of      increases as   increases       
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3.  Is       =
          

             
                                 

4.  In a right      , right angled at Q , the sum of angles Q and R will be 90
o
.    

5.  The value of sin   and cos   never exceeds 1                                                    

 

Match the following : 

           Column A    Column B 

1) sin  a) tanA 

2) cos90
o
 b) 1/ cos  

3) sec  c) 90
o
 

4) Sum of complementary angles   d) P/H 

5) secA / cosecA e) 0 

 

 

Answers 

MULTIPLE CHOICE QUESTIONS 

1. C 2. D  3. C  4. C  5. B  6. D  7. C 

8. C    

TRUE AND FALSE 

1. TRUE  2. FALSE   3. TRUE  4. FALSE  5. TRUE 

MATCH THE FOLLOWING 

1 D  2               3.  B                4 C                5   
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4. If a man standing on a platform, 3 m above the surface of a 
lake observes a cloud and its reflection in the lake, then the 

relation between the angle of elevation  of the cloud and the 

angle of depression   is 
 

(𝐀)  θ1 <900, θ2>900
 (B) θ1>900, θ2<900 

Chapter-4 Angle of elevation and angle of depression 

TRIGNOWIZARD 

Costin Arya imagines the situation in his mind 
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(C) θ1 ≠ θ2 (D) θ1 = θ2 



 

  

Costin Arya and Madhuri  were once at  a park with Sunil (Costin Arya’s elder 

brother). While playing in the park they saw a sparrow sitting on the top most 

branch of a tree 

Look up there. What a beautiful 

sparrow! It‟s perched so high on 

the tree. 

 

I wish I could touch that sparrow. 

That‟s not possible, 

Madhuri. Do you not 

see how far it is? 

How far exactly, Costin 

Arya? Do you know? 

No! Standing here, how is it 

possible for us to know how 

far the sparrow is? 

But we would 

like to know, 

Sunil. 

31 
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Good to see your enthusiasm. I‟ll 
teach you how to find the distance.  
 

 When you look at any object far away from 

you, a line formed from your eye to the 

point in object viewed by the observer is 

called the line of sight and also an angle of 

elevation is formed by the line of sight with 

the horizontal level.                                              

 Horizontal level is the line on 

the ground or parallel to the 

ground passing through the 

observer‟s eyes. 

Ok! And what if we are viewing an 
object from top and want to know 
the distance of the object lying on 
the ground? 
 

Horizontal Level A B 

C 
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Horizontal Level R P 

Q 

 In that case, the line of sight is below the horizontal level and the 

angle formed by the line of sight with the horizontal is called the angle 

of depression. 

 Interestingly, the angle of elevation and 
the angle of depression are both acute 
angles always. 

That means this concept can help us to 
find the height and distance of objects 
very easily. 
 

Really! Thank you, Sunil. I must say 
you are good at explaining tricky 
concepts and I guess that means 
trigonometry is applicable in a 
variety of real life situations. 
 



 

  

Oh, yes. Of course! This 

concept along with 

different trigonometric 

ratios and their values for 

specific angles helps us to 

find these unknown 

quantities. 

My answer 

is option C. 

Costin Arya recalls the concept 

and answers the question 

Congratulation!. 
You win Rs. 10,000. 
You have cleared 
the first level. 
 

Thank you, Ma‟am!  

Costin Arya, You are 
doing very well. Are you 
now ready for the 
questions of the next 
level? 
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Yes. 



  

  
Here is the next 

question. 

Chapter-5 Application of  trigonometry (I) 

5. A tree breaks due to storm and the broken part 

bends such that the top of the tree touches 

the ground making an angle of 30o with the 

ground. The distance between the foot of the 

tree to the point where the top touches the 

ground is 8 m. Find the height of the tree. 

(𝐀)  
𝟖

 𝟑 
𝒎 

 

(B) 8 m 

(𝐂)   𝟖 𝟑 𝒎  (D) 
 𝟑

𝟖
𝒎 

Costin Arya recalls  a competition  

in which either they had to tell the 

height or reach the top of the pole.  

Madhuri took the challenge to reach 
I would love to give it a try 

What will you do? 

Tell the height or 

reach the top? 

35 

second  level 



 

  

I will try to reach the top. 

Ok! Go ahead. 

Madhuri starts climbing. But after 

climbing a few metres the pole breaks and 

the broken part bends such that the top of 

the pole touches the ground 

Oh no! 

Are you okay, 

dear? Sorry, but 

you could climb 

only 5 metres. 

 

Yes, I‟m perfectly fine but I could not make it to the top. 

Tough luck, child. Anyway, 

anybody else ready to give 

it a try? 

So, nobody can do 
this? 
 

Silence  Can I tell the height of the pole? 

Yes, sure. Go ahead. 
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takes out an inclinometer from her bag and 

measures the angle formed by the broken 

pole with the ground 

It is 30o
. 

 Where is your measuring tape, Ma‟am? 

An inclinometer or clinometer is 

an instrument used for measuring 

angles of elevation, or depression 

especially from horizontal level. 

It is also known as a tilt 

indicator. 

I don‟t need it. I have an 
inclinometer which I am going 
to use and apply the concepts 
of trigonometry to get the 
answer. I would like to thank 
you for coming to our school. 
This event is a great learning 
opportunity for my students. 
 

applies trigonometry and 

asks the children to 

Children, can you see 
the right-angled triangle 
that is formed here?  
 

Yes Yes 

Yes 

Yes 
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C 

A 
B 

30
o
 

 



 

,   

Shows this by naming the vertices in the right angle triangle. 

The angle formed with the ground is 30o. I just measured it using the 

inclinometer. 

ok! Ma‟am. 

Also we know that Madhuri could only climb 5 metres. Therefore, 
AC=5m (perpendicular) and now I want to find BC because the total 
height of the pole according to the figure is AC + BC and the angle of 
inclination is 300

. 
 

C 

A B 

Yes, Ma‟am. 

C 

B A 

Now all I have to do is apply the trigonometric ratio for 300 

 

1

2
=
5

𝐵𝐶
 

                                                         

sin30
o
= 
𝑃

𝐻
 =
𝐴𝐶

𝐵𝐶
 

                                                  

BC=10

m 
A B 

C 
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30
o
 

 

30
o
 

 

30
o
 

 

5
 m

 

 



 

  

Can I tell the height, Ma‟am? 

C 

A B 

Sure, 

Kautilya. 

Height of the pole is 

AC+BC =5+10  = 15 mts 

Mr.Suresh , is he 

correct? 

Yes, Ma‟am. 

Congratulations! 

Ms. Alka, that was 

really interesting. 

Thanks a lot! 
Hip hip hurray!...... 
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30
o
 

 



 

  

Draws a rough sketch and starts 

calculating 

 

A 

C B 

P 
H 

8 m 
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I think this is the 

height ……but no 

this is only AB. 

Costin Arya, all your three lifelines are 

alive. If you have a doubt, you can avail a 

lifeline. 

Yes, Ma‟am.I am 

doubtful of the 

answer. I would like to 

use 50-50 lifeline. 

(𝐂)   𝟖 𝟑 𝒎 

 (D) 
 𝟑

𝟖
𝒎 

You are now left with two  
options. Oh! I‟m not 

sure… 
 

TRIGNOWIZARD 

the computer deleted  two incorrect 

options. 

Costin Arya is  still confused. 

A 



 

  

Again calculates….  

AB is not the height …Yes, I‟ve got 
it. I have to add length AC with AB to 
find the total height of the tree. 
Now I will calculate ACwilcalculate  

 

Therefore, the height of the tree = 

AB+AC=  

A 

P 

H 

B C 8 m 

My  answer is option C. Right answer again.  
You win Rs. 20,000. 
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6. A 1.5 m tall boy is standing at some 
distance from a 30 m tall building. The angle 
of elevation from his eyes to the top of the 
building increases from 30o to 60o, as he 
walks towards the building. Find the distance 
he walked towards the building. 

 

(A) 23 m  (B) 19 m 

(C) 19 𝟑 𝒎  (D) 12  𝟐 𝒎 

Chapter-6 Application of trigonometry (II) Keep it up, Costin 
Arya. Now the 
next question on 
your screen is for 
Rs. 50,000.  
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(Flashbacxk)….. Costin Arya,  Sini and Kautilya  once spotted a horizontally moving 

hot air balloon at a height of 88.2 m from the ground. Kautilya’s height is 1.2 m. and  
angle of elevation from his eye to the balloon is 60

o
.  

 

After few seconds, the angle of elevation changes to 30
o
. 
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He was curious to know about the distance travelled by the balloon during the 

change in angle of elevation.    

44 

Ok! That means the angle of elevation of the  object 
decreases from 60o to 30o as the object moves away from 
the eye of the observer and it increases as the object 
comes closer to the eye of the observer. 



 

 

  

B-90-3 
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Q  A 1.5 m tall boy is standing at some 

distance from a 30 m tall building. The angle 

of elevation from his eyes to the top of the 

building increases from 30
o 
to 60

o
, as he walks 

towards the building. Find the distance he 

walked towards the building. 

STEP 1: Let the initial position of the boy be S. He walks towards building and 

reaches point T. 

In the figure, PQ is the building  

of height 30m. 

 

AS=BT=RQ=1.5 m 

PR=PQ- RQ = 30 m -1.5 m=28.5 m 

 

STEP 2: 

 

In  PAR, 
𝑃𝑅

𝐴𝑅
 = tan 30

0
 

 

after recalling the concept he does the calculation on paper 

Solution 

STEP 3: 
 

 

𝟐𝟖.𝟓

𝑨𝑹
 = 

𝟏

 𝟑
 

AR= 28.5 𝟑 

 



 

  

STEP 4:  
In  PRB, 
𝑃𝑅

𝐵𝑅
 = tan 60

0
 

 

 

STEP 5:
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Please lock option C. 

Option C is absolutely 

right! Costin Arya, you 

win Rs. 50,000. 

Thanks a lot, Ms. Trigger. 

TRIGNOWIZARD 

TRIGNOWIZARD 

Get ready for the 

question . 



 

  

7. The angles of depression of the top 

and bottom of a 8 m high house 

from the top of the tower are 30o 

and 45o respectively. Find the 

height of the tower. 

 

(A) ) 𝟒(𝟑 +  𝟑 )   m (B) 𝟒(𝟑   𝟑 ) m 

(C) 𝟒(𝟏 +  𝟑 ) m (D) 𝟒( 𝟑  𝟑 ) m 

Here it is on your 

computer screen- 

Chapter-7 Application of  trigonometry (III) 
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(Flash back) ….One day Costin Arya was standing on the ground and 

his father on the first floor of their house. There was a mobile 

tower in front of their house on which a technician was doing some 

repair work. The angles of depression  formed from the eye of the 

technician to Costin Arya was 45
o
 and with  his father was 30

o
 

Costin Arya, shall we find the 

height of the tower using the 

concept of angle of depression? 

Sure, Dad! Now I know quite a bit of trigonometry. Let‟s do this. 
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Let us imagine the figure formed. You 
know that the height of our house is 8 m. 

  

Now , Dad in right , 

we have =30o as. 

PQ//BD. 

  

Now apply it in right , 
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 Height of tower  is   

 

I have practically 

solved such a  

problem before. 

Lock option A, 

please. 

TRIGNOWIZARD 

It is the correct 
answer. 
Congratulations, 
Costin Arya, you 
have successfully 
cleared the 
second level 
also. 
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Worksheet- 2 

1. The angle formed by the line of sight with the horizontal level when the point is 

below the horizontal  level is called: 

(A) Angle of elevation    (B) No angle is formed   

(C) Angle of depression    (D) None of these 

2. The line drawn from the eye of an observer to the point in the object viewed   

by the observer is said to be  

(A) Angle of elevation    (B) Line of sight  

(C) Angle of depression    (D) Horizontal level 

3. From a point on the ground , which is 15 m away from the foot of the tower , 

the angle of elevation of the top of the tower is found to be 60
o
. The height of the 

tower standing straight is : 

 (A) 15 3 m (B) 10 3 m  (C) 12 3 m  (D) 20 3 m 

4. If a tower 6m high casts a shadow of 2 3 m long on the ground , then the angle 

of  elevation of  sun   is : 

 (A) 60
o
  (B) 45

o
   (C) 30

o
  (D) 90

o
 

5. As we move closer to the object , the  angle of elevation __________- 

(A) Decreases     (B) Increases  

(C) Remains unchanged    (D) None of these 

6. A plane is observed to be approaching the airport. It is at a distance of 12 km 

from the   point of observation and makes an angle of elevation  of 60
o
 . The 

height above the ground of the plane is – 

 (A) 6 3 km (B) 4 3 km   (C) 3 3 km   (D) 2 3 km 

7. The shadow of a tower is equal to its height at 10:45 am. The angle of elevation 

of the top of the tower from the tip of the shadow is – 

 (A) 30
o  

(B) 60
o
   (C) 45

o
   (D) 90

o 
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8. In the given figure , the  angle of depressions from the observing position D and 

E of the object at A are 

 

 

 (A) 60
o
, 60

o  
(B) 30

o
,30

o  
(C) 30

o
,60

o
   (D) 60

o
,30

o
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Answers 
1. C  2. B  3. A  4. A  5. B  6. A 

7. C  8.C 



 

  

8. If 𝐱 = 𝐫𝐬𝐢𝐧𝛉𝐜𝐨𝐬∅ ,

𝐲 = 𝐫𝐬𝐢𝐧𝛉𝐬𝐢𝐧∅ 𝐚𝐧𝐝 𝐳 = 𝐫𝐜𝐨𝐬𝛉 then 

find the value of 𝐱𝟐 + 𝐲𝟐 + 𝐳𝟐 

(A) 1 (B) 2r 

(C) 3r (D) r2
 

Here‟s the eighth question. 
 

 Chapter-8 Trigonometric identities 

Ma‟am, this question, based on trigonometric 

identities, is from my favourite part in 

trigonometry. My teacher taught us this concept 

using a very interesting method. 
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third level 



 

  

  
tan
  

Cosec
  

  

Ms. Alka with a hexagon known as ‘super hexagon’ with 3 diagonals and trigonometric 

functions written in a particular order and 1 in the centre of the hexagon 

All T -ratios starting with „C‟ on the right vertices 

 

flashback 

To get the trigonometric identities, focus on 3 of the shaded triangles. 
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Let‟s move clockwise, starting from the top left 

position. In the first triangle, see sin, cos and 1, this 

gives us the first important trigonometric identity i.e. 

sin2𝜽+ cos2𝜽=1 

Similarly, in the second triangle moving clockwise with 

1, cot and cosec we get the second trigonometric 

identity which is 1+ cot 2𝜽= cosec2𝜽 

And in the third triangle, moving clockwise with tan ,1 

and sec we get the third trigonometric identity i.e.  

tan2𝜽 + 1= sec2𝜽 

 

sin2𝜽+ cos2𝜽=1 

 

1+ cot 2𝜽= cosec2𝜽 

 

tan2𝜽 + 1= sec2𝜽 
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1st 

3
rd

 2
nd

 

1
st
 



 

  

On applying transposition in these three basic 

identities, we can get  (iv) 𝒔𝒊𝒏𝟐𝜽 = 𝟏  𝒄𝒐𝒔𝟐𝜽 

(𝒗)𝒄𝒐𝒔𝟐𝜽 = 𝟏  𝒔𝒊𝒏𝟐𝜽 

 

(vi)   1= cosec
2
θ-cot

2
θ 

 

(vii) 𝐜𝐨𝐭𝟐𝛉 = 𝐜𝐨𝐬𝐞𝐜𝟐𝛉  𝟏 

𝐭𝐚𝐧𝟐𝛉 = 𝐬𝐞𝐜𝟐𝛉  𝟏 

 

 𝟏 = 𝐬𝐞𝐜𝟐𝜽  𝒕𝒂𝒏𝟐𝜽 

Q.If 𝑥 = 𝑟𝑠𝑖𝑛𝜃𝑐𝑜𝑠∅ , 𝑦 = 𝑟𝑠𝑖𝑛𝜃𝑠𝑖𝑛∅ 𝑎𝑛𝑑  

𝑧 = 𝑟𝑐𝑜𝑠𝜃 then find the value of 𝑥 + 𝑦 + 𝑧  

𝒙𝟐 + 𝒚𝟐 + 𝒛𝟐 = (𝒓𝒔𝒊𝒏𝜽𝒄𝒐𝒔∅)𝟐 + (𝒓𝒔𝒊𝒏𝜽𝒔𝒊𝒏∅)𝟐 + (𝒓𝒄𝒐𝒔𝜽)𝟐 

= 𝒓𝟐𝒔𝒊𝒏𝟐𝜽𝒄𝒐𝒔𝟐∅ + 𝒓𝟐𝒔𝒊𝒏𝟐𝜽𝒔𝒊𝒏𝟐∅ + 𝒓𝟐𝒄𝒐𝒔𝟐𝜽 

 = 𝒓𝟐𝒔𝒊𝒏𝟐𝜽(𝒄𝒐𝒔𝟐∅ + 𝒔𝒊𝒏𝟐∅)+ 𝒓𝟐𝒄𝒐𝒔𝟐𝜽 

= 𝒓𝟐𝒔𝒊𝒏𝟐𝜽 + 𝒓𝟐𝒄𝒐𝒔𝟐𝜽     (applying 𝒄𝒐𝒔𝟐∅ + 𝒔𝒊𝒏𝟐∅ = 1) 

= 𝒓𝟐(𝒔𝒊𝒏𝟐𝜽 + 𝒄𝒐𝒔𝟐𝜽) 

=  𝒓𝟐 

Costin Arya solves the question easily and answers 

Solution 
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  The answer is option D.  

Lock D, Mr. Computer. 

 

Another right answer, Costin Arya. 
Well done! You‟ve won 2 lakh 
rupees. 

 

Thank you, 
Ma‟am. I am 
grateful to my 
teacher who 
took the pains 
to explain 
these tricky 
concepts of 
trigonometry.  
 

Here is the next question. 
 

Chapter-9 Trigonometric ratios of complementary angles 

9. If  2θ+ 45o and 30o-θ are acute angles , 

find the degree   measure  of θ 

satisfying 𝐬𝐢𝐧(𝟐𝜽 + 𝟒𝟓𝒐) = 𝐜𝐨𝐬(𝟑𝟎𝒐  𝜽) . 

(A)20o  (B) 15o  

(C) 30o  (D) 60o  
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flashback Students, do you remember 

complementary angles? 

Yes, Ma‟am! Two 

angles are said to be 

complementary if 

their sum is 90o.  

Yes, Mahesh!  
Trigonometric 

functions have a 
special relation 
with 
complementary 
angles. Look at the 
arrows drawn in 
the hexagon: they 
represent 

𝐬𝐢𝐧𝜽 = 𝐜𝐨𝐬(𝟗𝟎𝒐  𝜽) 
i.e. sine of an 
angle is equal to 
cosine of 

its complementary 
angle. Similarly, 
we can calculate 
others. 

 

𝒔𝒊𝒏𝜽 = 𝒄𝒐𝒔(𝟗𝟎𝒐  𝜽) 

𝒔𝒆𝒄𝜽 = 𝒄𝒐𝒔𝒆𝒄(𝟗𝟎𝒐  𝜽) 
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𝒕𝒂𝒏𝜽 = 𝒄𝒐𝒕(𝟗𝟎𝒐  𝜽) 



 

  

Ma‟am, second one will be 𝐭𝐚𝐧𝜽 = 𝐜𝐨𝐭(𝟗𝟎𝒐  𝜽) and 
third will be 𝐬𝐞𝐜𝜽 = 𝐜𝐨𝐬𝐞𝐜(𝟗𝟎𝒐  𝜽). Am I correct? 
 

𝐜𝐨𝐬𝜽 = 𝐬𝐢𝐧(𝟗𝟎𝒐  𝜽) 

Yes! Absolutely! Also, 

if the arrows in the 

diagram are reversed, 

we get, 

Similarly  𝐜𝐨𝐭𝜽 = 𝐭𝐚𝐧(𝟗𝟎𝒐  𝜽)   

and  𝐜𝐨𝐬𝐞𝐜𝜽 = 𝐬𝐞𝐜(𝟗𝟎𝒐  𝜽) 
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Q. If  2θ+ 45
o
 and 30

o
-θ are acute 

angles , find the degree   

measure  of θ satisfying 

𝒔𝒊𝒏(𝟐𝜽 + 𝟒𝟓𝒐) = 𝒄𝒐𝒔(𝟑𝟎𝒐  𝜽)  

  

Solution 

Costin Arya applies the above concept and solves the question 

    Sin(2𝜃 + 45
0
) = Sin {90

0
- (30

0
 - 𝜃)} 

⇒ Sin(2𝜃 + 45
0
) = Sin {60

0
+ 𝜃} 

⇒ 2𝜃 + 45
0
 = 60

0
+ 𝜃 

⇒𝜃= 15
0
 

 

The answer is option B. 

Costin Arya, you‟ve done it again. 
You win Rs. 5,00,000. 

 

Thank you, Ma‟am. 

You‟ve been playing 
amazingly well. Are you 
ready for the final question? 

 

Yes, Ma‟am, 

I‟m ready! 
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10. A man on a cliff observes a boat at an 
angle of depression of 30o which is 
approaching the shore to the point 
immediately beneath the observer with 
a uniform speed. 360 seconds later, the 
angle of depression of the boat is found 
to be 60o. Find the total time taken by 
the boat to reach the shore. 
 

(A) 9 sec (B) 240 sec 

(C)  9 min.    (D) 6 min. 

Chapter-10 Application of trigonometry (IV) 
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I would like 

to phone a 

friend. 

My 

Mathematics 

teacher, Ms. 

Alka. 

Ms. Alka picks up the phone 

Hello! Ms. Alka, this is 
Ms. Trigger from the 
show „Who Will Be The 
Trignowizard‟. Your 
student, Costin Arya, is 
here on the hot seat 
and you will be 
delighted to know that 
he has answered 9 
questions correctly. He 
is stuck on the last 
question and needs 
your help. 
 

The school is 
really proud of 
you, Costin 
Arya. 
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Alright, 

Costin Arya. 

Who would 

you like to 

call? 

OK! 

(dials the 

number) 



 

  

Ms. Alka, you‟ll have 30 
seconds to answer the 
question. Are you ready? 
 

Yes, Ms. Trigger. 

Costin Arya, go ahead. 
Your time starts now. 
 

Hello, Ma‟am.   

TRIGNOWIZARD 

Costin Arya, first the 

figure is required. 

Costin Arya reads the 

question and the four 

options. 
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Ma‟am, only few seconds are 

left. Please explain the method. 

I‟ll be able to solve the question. 

Oh no! You ran out of time, 
Costin Arya. Did you get any 
help from Ms. Alka? 
 

Now I apply tan30o and 
tan60o in  POA and  QOA 
respectively and to find the 
time apply the concepts of 
speed ,---- 
 

 
 
 
 
 
 
 
 
 
 
Let OA be the cliff and P is the initial position of the boat 

where the angle of depression is 30
o
. After 360 seconds 

i.e. 6 minutes the boat reaches Q such that the angle of 

depression changes to 60
o
. Let the distance travelled by 

the boat be x mts. And also let us assume the speed of 

the boat to be v meters per second.  

64 

call disconnects 



  

  

Yes, a 
little. 
But I‟m 
still not 
sure of 
the 
answer. 
 

Yes, I would like to 

take an audience 

poll. 

Audience,pick up your 
voting meters. You have 
15 seconds to press the 
button of the correct 
option. Your time starts 
now.  
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You still have audience poll left. 



  
Let us see the graph to 
know which option has 

got the maximum votes. 

after 15 seconds 00:15 

The graph shows option 

C as the correct 

answer.  

I think I‟ll go with the 

audience. Let‟s hope 

„majority wins‟ proves 

right today! 
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Are you sure? If you are confused you can quit and 

take home the amount you have won up till now.  

Ma‟am, my mother always 
says, “When the going 
gets tough, the tough get 
going.” Victory waits for 
the one who is ready to 
take the risk. So, Ma‟am, I 
have decided to go ahead 
and face whatever is in 
my destiny. Please lock 
option „C‟. 

Fine, Costin Arya. As you say. 

Let‟s lock option „C‟. 

There is a deep silence on the set. 
Everyone waits, only the sound of the 
ticking of the clock can be heard.. 

Costin Arya, I had warned you 
before going ahead. But you have 
proved your mother‟s words 
right.  You are the first 
contestant to win Rs. 10 lakh. 
Congratulations! 

Thanks a lot and a very big 

thanks to the audience as well. 
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But I would like you to know the solution of this 

question. Here it is. 

Let A and D be the positions  

of the boat at the two instants. 

 

Let the speed of the boat  

be v m/min.  

 

Therefore, AD= 6v metres 
 

 

 

 

 
Let the boat takes t minutes to reach from D to B. 

Thus, BD= vt metres 

In DBC, 
𝑩𝑪

𝑫𝑩
 = tan60o 

 
𝒉

𝒗𝒕
 = 𝟑 

 h= 𝟑𝒗𝒕 ….(i) 

In 𝚫ABC, 

 
𝑩𝑪

𝑨𝑩
 = tan30o 

 

⇒
𝒉

𝟔𝒗+𝒗𝒕
=

𝟏

 𝟑
  

 

 ⇒ h= 
𝟔𝒗+𝒗𝒕

 𝟑
 ….(ii)   

From (i) and (ii), 

  𝟑𝒗𝒕 = 
𝟔𝒗+𝒗𝒕

 𝟑
 

𝟑𝒗𝒕 = 𝟔𝒗 + 𝒗𝒕 

𝟐𝒗𝒕 = 𝟔𝒗 

𝒕 = 𝟑 

 

Thus, the total time taken to reach the shore is 3+6 = 9 

minutes. 
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The application of this concept in trigonometry has always been 
difficult for me. I owe it all my teachers, parents and above all 
God Almighty. It is because of  them that I have achieved this 
great success. 

Yes, definitely! 

Marvellous 

performance, 

Costin Arya. 

Truly 

spectacular! 
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Worksheet 3 

1. 1        is equal to – 

(a) sin
2
A  (B) tan

2
A  (C) 1-sin

2
A   (D) sec

2
A  

2. Sin (90
o
-A) and cosA are: 

(A)  Different  (B) Same   (C) Not related  (D) None  

3. Cosec
2        is equal to :  

(A) -1   (B) 0   (C) tan
2    (D) 1 

4. Which of the following is not an identity? 

(A)  sin
2
A+cos

2
A=1 (B) sinA=tanA.cosA (C) 1+cot

2
A=cosec

2
A 

(D) 1-sec
2
A=tan

2
A 

      5. 
           

    
 = 

(A) sin θ  (B) cosecθ   (C) secθ   (D) cosθ 

       6. The value of cos
2
17

o
- sin

2
73

o
 is – 

(A) 0   (B) 1   (C) -1   (D) 3 

        7. The value of cosθcos(90
o
-θ) – sinθsin(90

o
-θ) is 

(A) 1   (B) 0   (C) -1   (D) 2 

        8. The value of 
    0 

     40 
+
     40 

    0 
 4   50       40  

(A) 2  (B) 0   (C) 4   (D) -2 

          9. Using the ratio of complementary angles , the value of 
   4  

   4  
     

                (A) 2   (B) 3   (C) 1   (D)0 

 

Answers 

1. A  2. B  3. D  4. D  5. B  6. A 

7. B   8. D  9. C   
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1. sin 450 + sin300 ≠ sin (450 + 300) 

  

2. 2sin450
 

≠sin900
 

  

    3. 
 

𝑐𝑜𝑠∅
 ≠ cos

-1

 ∅ 

  

4. If tan450 = 1 ,  then 450 ≠
 

𝑡𝑎𝑛
 

  

5. tan∅ = 
𝑝

𝑏
 , then ∅  ≠

𝑝

ta 𝑏
 

 Following  are some errors that students must  avoid: 
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Across 

3. ratio of base to perpendicular 

6. the value of cosA decreases as A _______ 
7.sine of 0 degree 
8.reciprocal of  trigonometric ratio of cos 
13. the_____ theorem can be used to find the value of a missing 
side length in a right triangle 
15. the angle between the line of sight and the horizontal level 
when an observer looks upwards. 
18.ratio of perpendicular to hypotenuse 
19.tangent of 45 degree 
20.co-functions of _____angles are always equal 
 

Down 

1. a ratio of the measure of two sides of a right   triangle is ____ 
2. the unit for measuring the angles 
4.    sin squared plus cos squared 
5. a line from an observer's eye to a distant point 
9. sin / cos 
10. the longest side of a right triangle 
11. abbreviated form of the word cosecant 
12. the study of triangles ;their angles,lengths and more is known 
       as ______ 
 14. the six trigonometric______ are sin, cos, tan,cot,sec and cosec 
16. secant of 60 degree 
17. triangle with a 90 degree angle is called a 
        ______ angled triangle 
 

  

Crossword Puzzle 
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Crossword Puzzle Answers 
 

 

  

ACROSS 
 

Down 
 

3. cot 

6. increases 

7. zero 

8. sec 

13. Pythagoras 

15. angle of elevation 

18. sine 

19. one 

20. complementary 
 

1. Trigonometric ratio 

2. degrees 

4. one 

5. line of sight 

9. tangent 

10. hypotenuse 

11. cosec 

12. trigonometry 

14. ratios 

16. two 

17. right 
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https://youtu.be/yzyNJVzByew
https://youtu.be/TyrM8G1MqiI
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