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INTRODUCTION TO TRIGONOMETRY

Important Questions

Multiple Choice questions-

1. If cos (a + B) =0, then sin (a— B) can be reduced to
(a) cos B

(b) cos 23

(c) sina

(d) sin 2a

2. If cos (40° + A) = sin 30°, the value of A is:?
(a) 60°

(b) 20°

(c) 40°

(d) 30°

3. If sin x + cosec x = 2, then sin'x + cosec?®x =
(a) 2%°

(b) 2%°

(c) 2

(d) 2%

4. If cos 9a = sin a and 9a <90°, then the value of tan 5a is

(a)

(b) V3

(c)1

(d)o

5. (1 +tanB + secB) (1 + cotb — cosech) is equal to

(@) 0
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INTRODUCTION TO TRIGONOMETRY

(b) 1

(c) 2

(d) -1

6. Ratios of sides of a right triangle with respect to its acute angles are known as
(a) trigonometric identities

(b) trigonometry

(c) trigonometric ratios of the angles

(d) none of these

7. The value of cos 0 cos(90° — 6) — sin 0 sin (90° — 8) is:
(a) 1

(b) O

(c)-1

(d) 2

8.Ifx=acos Bandy=bsin 6, then b2? + a%y? =
(a) ab

(b) b% + a2

(c) a%b?

(d) a*b*

9. If x and y are complementary angles, then

(@) sinx =siny

(b) tanx=tany

(c) cosx=cosy

(d) sec x = cosecy

10. sin (45° + ) — cos (45° — 0) is equal to
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INTRODUCTION TO TRIGONOMETRY

(a) 2 cos ©
(b) 0
(c)2sin®
(d) 1

Very Short Questions:

1. Find maximum value of L, 0°< 6 <90°.
secB

2. Given thatsin 6 = %, find the value of tan 6.

3. If sin 8 =cos B, then find the value of 2 tan 8 + cos? 6.

4. |Ifsin (x—20)° =cos (3x—10)°, then find the value of x.
5. Ifsin?A= %tan2 45°, where A is an acute angle, then find the value of A.

6. Ifx=acos®,y=bsin®,then find the value of b?x? + a’y* — a%b.

7. Iftan A =cot B, prove that A + B =90°.
8. If sec A=2xand tan A = 2x, find the value of 2(x2—xiz) .
9. Ina AABC, if £C=90°, prove that sin? A +sin?B = 1.
10. If sec 4A = cosec (A—20°)where 4 A is an acute angle, find the value of A.
Short Questions :
1. |IfsinA= %, calculate cos A and tan A.

2. Given 15 cot A =38, find sin A and sec A.

3. InFig. 10.5, find tan P — cot R.

P,

12 cm 13 cm

|

Fig. 10.5
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INTRODUCTION TO TRIGONOMETRY

4. Ifsin©+cos0O=v3,then provethattan 8 +cot0=1.

5. Prove that

1-s
si

= (sec 6 —tan 0)?
1+sin

sec’ 54° - cot® 36°

+ 2sin® 38° . sec’ 52° — sin” 45°.
6. cosec® 57° — tan® 33° s i L

2sin 68° 2cot15° 3 tan 45°.tan 20°. tan 40°. tan 50°. tan 70°

7. cos 22° 5 tan 75° 5

sin® 20° + sin® 70° " sin (90° - 8) . sin 0 4+ cos (90° - 0). cos B
cos’ 20° + cos® 70° tan 0 cot 0

9. Evaluate: sin 25° cos 65°% + cos 25° sin 65°.
10. Without using tables, evaluate the following:

3 cos 68°. cosec 22° —% tan 43°. tan 47°. tan 12°. tan 60°. tan 78°

Long Questions :

1. In APQR, right-angled at Q, PR+ QR = 25 cm and PQ = 5 cm. Determine the values of sin
P, cos P and tan P.

2. Intriangle ABCright-angled at B, if tan A = %find the value of:

(i) sin A cos C + cos A sin C (ii) cos A cos C—sin A sin C.
3. IfcotB= g, evaluate:
(i)

(1+sin 6)(1-sin 6)
(1+ cos 8)(1-cos )

(ii) cot* B

1—tan? A ) )
4. If 3 cot A=4, checkwhether —— =c0s” A—sin” A or not.
1+tan< A

5. Write all the other trigonometric ratios of £ZA in terms of sec A.

6. Provethat
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MATHEMATICS INTRODUCTION TO TRIGONOMETRY
1+tan* 4) (1-tand) _ ,
- = =tan" 4.
1+cot®” 4 1-cot A

7. Prove that:

cos’ B-cos® 4 _ sin* A—sin® B

2 2y _ -
B T cos’Bcos’A cos’Acos’B °

8. Prove that:

cosec A § cosec A
cosec A-1 cosecAd+1

=2 + 2tan’ 4 = 2 sec? 4.

9. Prove that: (sin 8 + sec 8)% + (cos 8.+ cosec 8)? = (1 + sec 8 cosec 6)2.
10. Prove that:

1 1 Bl 1

(cosec x + cot x) sinx=sin=} {msecx—cnﬂ:}'

Assertion Reason Questions-

1. Two aeroplanes leave an airport, one after the other. After moving on runway, one flies due North
and other flies due South. The speed of two aeroplanes is 400km/ hr and 500km/ hr respectively.
Considering PQ as runway and A and B are any two points in the path followed by two planes, ther
answer the following questions.

,1.6 km
&

L
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INTRODUCTION TO TRIGONOMETRY

i. Find tan 8 if ZAPQ = 6.

ii. Find cot B.

o
oo| e _,_._I; | oo

-
oo| 5

iii. Find tan A.
a2
b. v/2

4
3

£
V3

iv. Find sec A.

al

d

b.

O
LCT I T OCT [V S O X
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INTRODUCTION TO TRIGONOMETRY

v. Find cosec B.

17
8
12
5
5
12
-5
17

2. Three friends - Anshu, Vijay and Vishal are playing hide and seek in a park. Anshu and Vijay hide in
the shrubs and Vishal have to find both of them. If the positions of three friends are at A, Band C
respectively as shown in the figure and forms a right angled triangle such that AB=9m, BC =

V3 M and \/§ mand £B = 90, then answer the following questions.

9m A
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i. The measure of ZA is:
a. 300
b. 450

C. 600
d. None of these.

ii. The measure of ZC is:

a. 300
b. 450
C. 600
d. None of these.

lil. The length of AC is:

a 2v/3m
b.v/3m
c.44/3m
d 64/3m

iv. cos 2A =

al
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Assertion Reason Questions-

1. Directions: Each of these questions contains two statements: Assertion [A] and Reason [R]. Each o
these questions also has four alternative choices, any one of which is the correct answer. You have
to select one of the codes [a], [b], [c] and [d] given below.

a. Aistrue, Ristrue; Ris a correct explanation for A.
b. Aistrue, Ris true; R is not a correct explanation for A.
c. Aistrue; R is false.

d. Aisfalse; R is true.

Assertion: The value of each of the trigonometric ratios of an angle does not depend on the size of
the triangle. It only depends on the angle.

' AABCLZBzQ{]‘jlandZA:H"siJJB:&<1andc056:£{1
Reason: In right AC AC as hypotenus

is the longest side.

2. Directions: Each of these questions contains two statements: Assertion [A] and Reason [R]. Each o
these questions also has four alternative choices, any one of which is the correct answer. You have
to select one of the codes [a], [b], [c] and [d] given below.

a. Aistrue, Ristrue; Ris a correct explanation for A.

b. Aistrue, Ris true; R is not a correct explanation for A.
c. Aistrue; Ris false.

d. Aisfalse; R is true.

Assertion: Sin 60° = Cos 30°

Reason: Sin 20 = Sin 6 where 0 is an acute angle.

Answer Key-

Multiple Choice questions-

1. (b) cos 2P
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INTRODUCTION TO TRIGONOMETRY

2. (b)20°

3. (c)2

4. (c)1

5. (c)2

6. (c) trigonometric ratios of the angles
7. (b)O

8. (c)a%b?

9. (d) secx =cosecy

10. (b)O

Very Short Answer :

1
secO’

(0°£8<90°) (Given)
* sec B is in the denominator

) ) 1
~ The min. value of sec 8 will return max. value for p—

But the min. value of sec 8 is sec 0° = 1.

1 1
==-=1
secO° 1

Hence, the max. value of

. a
2. sme—g

3. sin B =cos B (Given)
It means value of 6 = 45°
Now, 2 tan 8 + cos? 8 = 2 tan 45° + cos? 45°
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4. sin(x—20)°=cos (3x—10)°
= cos [90° — (x — 20)°] = cos (3x — 10)°
By comparing the coefficient
90° —x*+20°=3x°-10°=110° + 10° = 3x° + x°
120° = 4x°
=22 =30°
5. sin’A=12tan’?45°
= sin2A = % (1)* [~ tan 45°=1]

=sin2A=l
2

. 1
=>S|nA—\/—5

Hence, £A = 45°
6. Givenx=acosH,y=bsinB
b2x? + a%y? — a’b? = b?(acos 8)? + a?(b sin 8)? — a’b?
= a%b? cos?0 + a%b? sin? 8 — a%b% = a%b? (sin? B + cos?B) — a’b?
=a’b?-a%h?=0(-sin20+cos?B=1)
7. We have
tan A=cotB
= tan A =tan (90° - B)
A=90°-B
[~ Both A and B are acute angles]

=>A+B=90°

2 2
‘Eirx‘“‘-——-lr =2 i o 4 =%(mczd—mnﬂﬁ}=—]~xl=l
U@ 4 1 | 4 2" T2
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INTRODUCTION TO TRIGONOMETRY

9.

10.

Since £C=90°

LA+ 2B =180°-242C=90°

Now, sin? A +sin? B =sin? A + sin? (90° — A) =sin? A+ cos’A=1
We have

sec 4 A = cosec (A—20°)

= cosec (90° — 4 A) = cosec (A —20°)

~90°-4A=A-20°

=90°+20°=A+4A

= 110°=5A
wA=20- 9o
5

Short Answer :

1.

Let us first draw a right AABC in which 2C = 90°.

Now, we know that

Perpendicular _BC _3

RS i Hypotenuse AB 4
Let BC = 3k and AB = 4k, where k is a positive number. a
Then, by Pythagoras Theorem, we have *
AB® = BC? + AC? = (4k)* = (3k)* + AC?
=5 16k - 9k* = AC* = W =AaC cl A
Tk
AC = 7k Fig. 10.3
AC '/,}k Vﬁ tan 4:££_...§£_= %
e T D and AC ik 7

Let us first draw a right AABC in which 4B =90°.

Now, we have, 15 cot A =8
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INTRODUCTION TO TRIGONOMETRY

8 _ AB _ B'dse

cotA = 15 BC Perpendicular

Let AB = 8k and BC = 15k

Then, AC = J(AB)"’ +(BCY (By Pythagoras Theorem)

JBkY + (15k)F = \J64k* + 225k = \/289k* =17k

15k
Perpendicular _ BC 15k 15 Fig. 10.4

a = Hypotenuse ~ AC 17k 17

Hypotenuse AC 17k 17
Base AB 8k 8

and, secA =

3. Using Pythagoras Theorem, we have
PR? = PO? + QR?
= (13)2 = (12)% + QR?
= 169 = 144 + QR?
= QR*=169 - 144 =25

= QR=5cm

R 5 R 5
Now,tanP=Q— = —and cot R — R _ 3
PQ 12 PQ 12

5
tanP—cotR=——-—=0
12 12

4. sinB+cosB=v3
= (sin B+ cos B)>=3
= sin?0+cos?B+2sinBcosB=3
= 2sincos®=2(-sin?0+cos*B=1)
= sin . cos B =1=sin’0 +cos’ 0

sin® 8+ cos” @

= 1 = :
sin Beos B

=>1=tanB+cotb=1
Thereforetan 8 +cotB6=1
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5.
l-smn#8
LHS = 1+sin@
1 —si 1 —sinB : : :
= -:;fn : X an [Rationalising the denominator]
l+sinf 1-smB
B {I—Sinﬂ}ﬂ_(l—sinﬂ'g_( 1 sinﬂ):g
B 1 —sin’@ cos O cosB cosB
= (sec ®—tan 8)® = RHS
6.
sec’ 54° - cot® 36° —r .. . Q..
We have, cosec® 57° —tan® 33° + 2 sin” 38° . sec” 52° —sin” 45
sec” (90° - 36°) — cot” 36° 55 2 _ . 3
= ; +2 ® . sec” (90° - 38°) — sin” 45°
cosec® (90° = 88°) — an® 33° sin® 38°% . sec” (90 8%) —sin
cosec® 36° — u::{:r!:‘ﬂ 36" A Y A ol 1 e
sec” 33° - tan® 330 T 2sin 38° . cosec” 38° - NG
- liop-1.5
1 2 2 &
7.
2sin 68° 2cot 15"  3tan 45°.tan 20° . tan 40° . tan 50° . tan 70°
We have, — =
cos 22°  5tan 75° 5
_ 2sin (90° - 22°) 4 2 cot 15°
cos 22° 5 tan (90° = 159
3 tan 45° . tan 20°. (an 40° . tan (90° = 40°) . tan (90° — 20°)
5
— 2cos22° B 2 cot 15° _ 3tan 45% . tan 20° . tan 40° . cot 40° . cot 20°
cos 22°  Hcor 15° : 5
_ 9 2  3tan 45°. (tan 20°. cot 20°). (tan 40° . cot 40°)
H b
= Eug—é.].l+l=2-g—§=2—l=l
5 5 5 5
8.
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sin® 20° + sin® 70° g sin (90° - 8).sin 0 , o8 (90° - 8). cos B
cos® 20° + cos” 70° tan 6 cot 6

We have

sin® 20° + sin®(90° - 20°) " {c:}sﬂ. sin @ e cosf.sin ﬂ}
cos® 20° + cos® (90° — 20°) tan cot®

sin® 20° +cos” 20° | cosP.sinB " cos0.5m 6
cos® 20° +sin” 20° sin® cos8
cosf sinf@

I e :
I—+[mszﬁ+5inz(ﬂ=l+l=2.

9. sin 25°. cos 65° + cos 25° . sin 65°
=sin (90° — 65°). cos 65° + cos (90° — 65°). sin 65°
= c0s 65° . cos 65° + sin 65°. sin 65°
=c0s2 65° +sin2 65° = 1.

10. We have,

3 cos 68°. cosec 22° —%tan 43°.tan 47°. tan 12°. tan 60°. tan 78°.

=3 cos (90° —22°). cosec 22° —% . {tan 43° . tan (90° — 43°)}. {tan 12°. tan (90° — 12°). tan
60°}

=3 sin 22°. cosec 22° —% (tan 43° . cot 43°). (tan 12°. cot 12°). tan 60°

_ _ 3. 6-V3
=3x1-x1x1xV3= 3_ﬁ Yk

Long Answer :

1.

5cm

-

Q R

xCcm

We have a right-angled APQR in which £Q =90°.
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Let QR =xcm

Therefore, PR = (25 —x) cm

By Pythagoras Theorem, we have
PR? = PQ? + QR?

(25 —x)>=52 + x>
=(25-x)>—x*=25
(25-x—-x)(25—-x+x) =25
(25—-2x) 25=25

25-2x=1

25-1=2x

=24 =2x

~Xx=12cm

Hence, QR=12cm
PR=(25-x)cm=25-12=13cm

PQ=5cm

QB 12 i PO QR _12

k]

PR 13 PR 13

sin P =

We have a right-angled AABC in which £B =90°.

and, tan A = —

<[~
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1
Now, tan A = Nl BCAB

Let BC =k and AB = V3k
~ By Pythagoras Theorem, we have
= AC? = AB% + BC?

= AC? = (V3k)? + (k)? = 3k? + k2

= AC? = 4k?
; Perpendicular k1 4o Base J3k _ 3
oW, maz = Hypotenuse 2k 2° — Hypotenuse 2k 2
~ i  Base B 1
_— Perp-cncllcular:«.@::ﬂ’ » v -1
Hypotenuse 2k 2 Hypotenuse
1.1 Y3 .vV3 1.3 4
) sl .$inC = =X—4+—X—=—+—=—=1
(t) sinA.cosC + cosA .sinC 2:-c2 T Gl
(1) cosA.cosC—-sinAd.sinC = %X%—%x%=?-%=ﬂ.

3. Letusdraw a right triangle ABC in which 2B =90° and 2C=6.

A
B o z = BaSE = B_{: Pt .
We have, cor 0= 8 Perpendicular AB (given)
Let BC = Tk and AB = 8k Bk 113k
Therefore, by Pythagoras Theorem
AC? = AB® + BC* = (8k)" + (Th) = 64k° + 404 :
B c
AC = 113%* s AC= 113k Tk
. 10.9
Gi e Perpendicular _ ﬂ 8k 8 Fig. 18
Hypotenuse V113k 1"! 13
Base BC Tk 5 il

and con Hypotenuse ) AC - ~113k% ) 1.|'

(1+sin8)(1-sin®) 1-sin’0 _ l_[
(1+cosB)(1-cosB) 1-cos’@ y [

— —
3 L]
\-___.-:'__.

T
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_ 64 113-64

__ 113__113 _49
49 T 113-49 64
113 113

Alternate method:

) (1+sinB8)(1-sinB) _1-sin®8 _cos’@ - co? § = 7 2=E

¢ (1+cosB)(1-cos®) 1-cos’® sin@ 8] 64
7Y _ 49

.. . PN (00 N

(2) cot” 8 = [8] 61"

Let us consider a right triangle ABC in which £B = 90°

Base _4AB _4
Perpendicular BC 3

Now, cotd =

Let AB = 4k and BC = 3k
~ By Pythagoras Theorem
AC? = AB? + BC?

AC = (4k)? + (3k)% = 16k? + 9k?

AC? = 25k?
~ AC =5k
Perpendicular  BC 3k 3
Therefore, tan 4 = Base = An A A
, Perpendicular BC 3k 3
mig,. e = Hypotenuse AC 5k 5
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Base AB 4k 4

cos = Hypotenuse " AC 5k 5
i (i = 1-tan® A
b ~ 1+tan® A

2
L= 2 1_3
4 16 _16-9 _ 7

?
l+[§] 1_1_1 16+9 25
4 16

9 2
2) /916 9 7
RHS = cos’A-sinfd=|—| || =—=-—=—
il [5) {5) 95 95 25
] -tan® A

9 .3
—_— = 08" A —sin” A.
l+tan® A

Hence,

c g

Let us consider a right-angled AABC in which £B =90°.
For £A we have

Hypotenuse AC
Base AB

sec A =

sy secA _ AC = AC = AB sec A

1 AB

LetAB =k and AC = ksecA
. By Pythagoras Theorem, we have
AC? =AB? + BC® = *k*secA =k + BC?

- BC* =k sec® A - k* — BC =kvsec? A-1

_ BC_klsecA-1_VsecA-1
WAET ACT ksecd sec A
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AB k 1

cosd = Aczksecz!=sec.4
2
- BC=H$¢£ A l= 'I'—SE'ERA—].
AR k
1
cotd = vand ot Al
4 AC _ ksecA _ sec A
cosecA = - =
BC jksec®A-1 +sec® A-1
6.
1+tan’ A | sec’A
LHS 1+cot’ A | cosec’ A
1 ,
_ cosfA_sinA
T 1 T cos’A R
sin® A
- 2
2
RHS = 1-tan A o 1-tan A
1-cotA _ X
tan A
2
1-tan A 1-tan A .
= | mnA=1 =(m"'m) gl
tan A
LHS = RHS.
7.

sin® 4 _ sin® B

cos’A cos' B

sin® Acos® B—cos® Asin® B (1 - cos® A)cos® B - cos® A(l - cos® B)
cos* Acos’ B N cos® Acos’ B

LHS = tan’A4—-tan’B =

cos’ B—cos® Acos® B—cos® A+cos® Acos® B _ cos® B—cos® A
cos® Acos’ B cos® Acos’ B

cos® B—cos" A _ (1-sin’ B)—(1 —sin® A)
cos” Acos® B cos” Acos” B
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10.

B sin® A —sin’ B
" cos® Acos’ B = RHS.

cosec A 4 _cosec A
(cosec A—1) (cosec A+1)

LHS

cosec A (cosec A +1) + cosec A (cosec A—-1)
(cosec A —1) (cosec A +1)

cosec® A + cosecA + cosec® A—cosec A __2cosec® A _ 2cosec® A
(cosec> A-1) l+cot’A-1  cot? A

=2 cosec’? Atan? A =2(1+ cot? A). tan? A
=2tan’A+2tan?A.cot? A (- tanAcotA=1)

=2+2tan?A=2(1+tan?A) = 2 sec’ A = RHS.

LHS = (sin 8 + sec B)? + (cos B + cosec 8)?

2 ! 2 . == 2 = i
- lsno+ 1 + cosB+-_lr _ sin O cos 6 + 1 " cos Bsin 6 + 1
cos 0 sin B cos 6 ' sin B

(sinOcos®+17° (cos@sinB+1)7° . , 1 1
+ - = 2
cos® @ sin” 0 (inOcos+1) cos’ 8 ¥ sin” 0

a sin” 8+ cos” O 1
(sin O cos 8 + 1)° - = (sinB® g+1) .| —————
) ( cos® Bsin® B (sin@ g0s ) cos® 0 sin’ E]

_ [sinBcosB+1 2_- 1+ 1 ‘
cos Bsin O cos Bsin 0

= (1 + sec 8 cosec 8)° = RHS.

= (1 + sec B cosec 8)? = RHS.
In order to show that,

It is sufficient to show
1 1 = J & 1
cosecx+cotx cosecx—cotx sinx sinx
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1 1 9
+ - .
(cosec x + cot x) (cosec x —cot x) sinx (1)
Now, LHS of above is

=

1 1
+
(cosec x + cot x) (cosec x — cot x)

(cosec x — cot x) + (cosec x + cot x)
{cosec x — cot x) (cosec x + cot x)

2 cosec x
cosec” x — cot® x

[ (a + b) (a-b) =a*-b]

2cosecx 2

1 sinx = RHS of (/)

1 1 _ad 1

Hence, + =+t—h=
(cosec x + cot x) (cosec x—cotx) simx Sinx

1 1 1 1

(cosecx + cot x) sinx sinx (cosec x—cotx) '

or

Case Study Answers:
1. Answer:
L (d) 3
Solution:

A
in AAPQ, tan = % oy L

i. (d) 22
Solution:

B
in APBQ, cot B = I?_Q =3 -5
i () 3

Solution:
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iv. (d) %
Solution:

We have, tan? A + 1 = sec? A
2
4

_ /16 _ /25 _ 5
— g +1= 9 — 3
17

V. (a) E

Solution:

since, cosecB = y/cot?B + 1

-y(8)

17

8

2. Answer:

i. (a) 300

Solution:

We have, AB = 9 m, BC = \/g min AABC, we have

AB 9 A3

- fan A —tanI0° = LA =—30"

tan A = BC — 33 <4

ii. (c) 600

Solution:

sorns o A - B
similarly, tan C = BC — 3, — \/5

= tan C = tan 60° = /C = 60"
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iii. (d) 64/3 m

Solution:

: : _ BC - o _ BC
Since, sin A = G = sin30° = iC

=133 L AC=63m

V. (b) 3
Solution:
LA =30°
. cos 2A = cos(2 x 30%) = cos60° = %

V. (b) %
Solution:
A0 =80"
e[ CY — cin[60°) _ cinope— 1
..5111(3) = sm(T) = sin30” = 5

Assertion Reason Answer-
1. (b) Ais true, Ris true; R is not a correct explanation for A.
2. (c) Ais true; R is false.
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