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Introduction to
Trigonometry

( Fastracl« Revision )

» Trigonometry: It is the branch of Mathematics which deals
with the measurement of angles and sides. ‘Tri" means
three, ‘Gon' means sides and ‘Metro' means measure.

» Trigonometric Ratios: Relations between different
sildes and angles of a right-angled trlangle are called
trigonometric ratios or T-ratios.

» In a right-angled AABC, 2B =90°, ZA =10 (or £C=90° - 0)
both are acute angles.

» Side opposite to right-angled B (90°) is known as

hypotenuse (AC), side opposite to ZA (0) is known as
perpendicular (BC) and third side (AB) is known as base.

-::
(Perpendicular)

A B (Base) B
Perpendicular P BC

() sin@(sine of B) = e
Hypotenuse

H AC

(I cos@(cosine of ) = base 8 A8
Hypotenuse H AC

Perpendicular P BC

(i) tane (tangent of 6) = ol
Base

"B AB

(iv) cosec® (cosecant of 8) = Hypotepuse: H AL

Perpendicular P AB

Hypotenuse =ﬁ=£
Base

(v) sec® (secant of 8) =

B AB
Base _B_AB
Perpendicular P BC

(Vi) cot® (cotangent of 6) =

» Relatlons between Trigonometric Ratlos:

1
or cosecB= ——orsinf-cosecH =1

(i) sinB=
cosectH sin B

y 1 1
(i) cosO=—— or secO=—— or cos0-secO =1
sech cosé

1 1
(ii) tan@=——  or Cﬂtﬂ=m ortan0-cotB =1

coto
sinB cos0
v) tanb = and cotf=—
(iv) cosB sin

» IF one aof the trigonometric ratios of an acute angle is known,
the remaining trigonometric ratios of the angle can be
determined easily.

» Pythagoras Theorem: In a right-angled triangle, when

two sides are given, then we find the third side using
Pythagoras theorem.

Hypotenuse?’ = Perpendicular® + Base®

H?=P2+B?
or P?=H?-B* or B?=H’-P°
» Values of Trigonometric Ratios of Standard Angles
6 L= =] Q =] o
4. 1 V3
sin B 0 7 /2 5 1
/3 1 %
cos 0 1 = /2 5 0
tan 6 0 _ 1 @
n l'f3 \/3
to 0 3 1 L 0
co /3 73
sec 0 1 2 J2 2 o
/3
cosec 0 o 2 V2 2 1
/3
Knowledge BGOSTER —~

1. The value of sin © or cos © never exceeds 1,
whereas the value of sec © or cosec 0 is always
greater than or equal to 1.

2. The values of the trigonometric ratios of an angle
@ depend only on the magnitude of the angle and
SN not on the lengths of the sides of the triangle.

» Trigonometric Identities: Trigonometric identitles are
equalities that involve T-ratios and are true for every value
of the occurring variables where both sides of the equality
are defined.

() sin®0+cos’0=1For0°<0<90°

or cos‘0=1-cos’o :
Conversions

or cos’0=1-sin’0
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(if)

1 +tan?0=sec?0for0°< 0 <90°

or tanl@=sec’o-1|

or sec’®-tan’e=1%Conversions

or tan’6-sec’= =)

(iif)

1+ cot? 0 = cosec? 0 for 0° <0 < 90°
or cot? B =cos ecze -1

or cnsecze—cutzﬁﬂ +Canversions

or cutze—coseczﬁzﬂ

& Practice Exercise

'@ Multlple Choice Questions N

QL

Q-2

Q3.

Q4.

Q5.

Q6.
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If cos A= % then the value of tan A is:
[CBSE SQP 2023-24]

b 2
4

wl|b wvw
@| —

Given thatsin 0 = %. find cos 0. [CBSE SQP 2023-24]

b

O|oT

b* - a? ; Q
b N

1
If cotB = ﬁ' then the value of sec? 0 + cosec? 0 Is:
[CBSE 2021 Term-l]

40
] i s
d b 3
38 1
L — i B
C 3 =

1+tanB .
Given ﬂ13t. SEC9='J§. the value of sinag IS:

[CBSE 2021 Term-l1]

a. Z\E b. \E

¢ W2

d. 2
2 1—cos’ A
If tan A = —, then the value of 3 Is:
5 1—sin“ A
[CBSE 2023]
25 A
a. T b. o
4 5
(i ks d =
%% 4
IF 5 tan B = 4, then 25nB—2cosp _
S5sinf+2cosP
[CBSESQP 2022-23)
a. a b. £ C. 2 d. 6
3 5 5

Q8.

Q9.

Q 10.

Q1L

Q7. 2cosO=1,then the value of 0 is: [CBSE 2023]
a. 45° b. 60°
C.- 30 t.:90°
If \E tan06 =1, then the value of 0 is: [CBSE2023]
a. 30° b. 45°
c. 60° d. 90°
The value of 2sin?30° + 3 tan’60° — cos? 45° Is:
[CBSE 2023]
a. 3\@ b E
2
C. 2 d 9
4
The value of SIR90 -+ caEoh is: [CBSE 2023]
sec45°+tan45°
a1 b. %(JEH)
& é(ﬁ—]) d. 1413
2 JZ
If x tan 60° cos 60° = sin 60° cot 60°, then x =
[CBSE SQP 2022-23]
a. cos 30° b. tan 30°
c. sin 30° d. cot 30°
1
Hf tannr.=\/g and tanf=—,0<a, f <90° then

Q12

Ql3.
Q 14.
Q 15.

Q 16.

N

the value of cot (o + B) is:

a V3
]
C.UE-I

sin 2A = 2sin A is true when A is:

b. O

d 1

[NCERT EXERCISE]

a. 0° b. 30°
C. 45° d. 60°
1 —cos® A is equal to: [CBSE SQP 2023-24]
a. sin‘A b. tan?A

c. 1-sin’A d. sec?A
8(cos? A + sin’ A) is equal to: [CBSE2023]
a. 1 b. O

£ .8
9 sec’ A—9 tan’ A is equal to: [CBSE 2023]
a.9 5.0

]
B d —
- 9
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Q7.

Q 16.

Q19.

Q 20.

Q2L

Q22.

Q 23.

Q 24.

Q 25.

Q 26.

Q27.

Q 28.

If 0 is an acute angle of a right angled triangle,
then which of the following equation is not true?

[CBSE 2023]
d. sinBcotB=cosO b. cosOtan B wsin®
c. cosec?0—cot?0 =1 d. tan‘ 9 -sec?9=1
2

cos“ O L . & : .

— IR simplified form is: [CBSE 2023]
sin“® sin“6
a. tan? 0 b. sec? 0 C 1 d. -1

(sec’ 0 —1) (cosec? 0 —1) is equal to:  [CBSE 2023]

a. =1 b. 1 .0 d. 2
(secA+tanA) (1 —sinA) = [CBSE SQP 2023-24]
a.sec A b. sin A C. cosecA d. cos A

If sin O + cos O =\E,thentan8+mt£}=

[CBSE 2020, CBSESQP 2022-23]

a.l b. 2 E.3 d. 4
IfacotO +bcosecO= pand bcotO+ acosecO= g,
then p* — ¢*= [CBSE 2021 Term-I]
s b. b* - a?
c. a% + b? d b=0
. Jsecﬁ—i +\js&c!&ﬂl.

secO+1 secf—1
a. 2sin@ b. 2cos 6
C. 2 cosec B d. 2sec®

If sin A + sin? A= 1, then the value of the expression
(cos? A + cos* A) is: [NCERT EXEMPLAR; CBSE 2020)

a. 1 b. j— c 2 d. 3
2

If 2 sin’ B —cos? B = 2, then B Is:
[CBSESQP 2021 Term-I]

a. 0° b. 90° c. 45° d. 30°
Which of the following is true for all values of
0 (0° <0 <90°)? [CBSE 2023]
a. cos?@-sin‘e=1 b. cosec?0-sec?f=1
C. sec?f=tan“0=1 d. cot?0-tan?0=1

If cosec 0 —cot O = %.the value of (cosec O + cot 0) is:

[CBSE 2021 Term-l]
a. b. 2 E.3 d. 4

If sec O + tan 0 = p, then tan 0 is: [CBSE 2021 Term-I]

p2+l " p2—1
a. 2D '—Zp
N pz—l i p2+1
%41 T =]

-€) Assertion & Reason Type Questions N

Directions (Q. Nos. 29-33): In the following questions, a
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:
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a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).

Q 29.

Q 30.

Q3l.

Q32

Q33.

b. Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

c. Assertion (A) Is true but Reason (R) Is false.

d. Assertion (A) Is false but Reasan (R) Is true.

Assertion (A): The value of each of the trigonometric
ratios of an angle do not vary with the lengths of the
sides of the triangle, if the angle remains the same.

Reason (R): In right angled AABC, ZB = 90° and

L = B; 5inB=E‘:1 and l:usﬁ:A—Ba:i as
AC AC

hypotenuse is the longest side.

Assertion (A): ABCD is a rectangle such that
ZCAB = 60° and AC = a units. The area of rectangle

3
ABCD Is T”z .

V3

Reason (R): The value of sin 60° is 3 and
cos 60° is 1
2

Assertion (A): If sin® =% and 0 is acute angle, then

(3 cos 6 — 4 cos® 0) is equal to 0.

Reason (R): As sin® =-;- and O is acute, so O must be
60°.

Assertion (A): In a right-angled triangle, iftan 6 = % ;

the greatest side of the triangle is 5 units.
Reason (R): (Greatest side)? = (Hypotenuse)?

= (Perpendicular)’ + (Base)®.
Assertion (A): For 0° < 0 <90°, cosec 0 — cot 0 and
cosec O + cot O are reciprocal of each other.
Reason (R): cosec’ 0 —cot? 0 = 1. (CBSE 2023)

-€) Fill in the Blanks Type Questions N

Q 34.
Q 35.

Q 36.

The value of sin 0 or cos O never exceeds..... :
The minimum value of secO is...... . [NCERT EXERCISE]

If sin @ —cos 6 =%,then SN0 -C0S 08 =..ocuivesen

'/ True/False Type Questions N\

Q 37.

Q 38.

Q 39.

Q 40.

The values of the trigonometric ratios of an angle
depend only on the magnitude of the angle and
not on the length of the sides of the triangle.

The value of tan 0 increases from 0 to « when 0
increases from 0° to 90°.

One of the trigonometric identity is sec’ 0 —tan® = 1.

If sin® =%.then the value of 2 cot? 0 + 2 is 8.
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[Solutions ]

A v

4
1. (b) Given, cosA= — = —
(b) —

C 2
Construct a right triangle ABC in which 5. (b) Given. tanA = c
£B =90° and base AB ~ 4k, hypotenuse Sk .
AC = 5k, where k is a positive Integer. @—4 T|P =
In right angled AABC. - 0 = cinA+cos’A=1
2 _ pp2 2 B 4k A
ALT=AB"+ B[; - - | { or 1-sin* A= cos’A
v agoras thearem B
~ (5K = (4K)? + BC? | or 1—cos“A=sin“A
: 2 = =
=  BC*=25k*-16K = 9K’ st A
BC = 3k - e
lI-sin“A  cosA
tanADEE 8 2l
A AB 4k 4 sinA Z A 22 4
= =t ] ] o —
2. (0) Glven.sine =2=L {EDSA} . (5} o
. (c) Glven. sin g )
Construct a right triangle ABC In which #B = 90 and 6. (3) Given.5tanf =4 = tanf= 5
perpendicular BC = ak. hypotenuse AC = bk, where k
is a positive integer. ~ 5sinf-2cosp 5tanp-2
¢ " Bsinf+2cosp 5tanp+2
4
bl |ak X572 4-2 2 1
5xi+2 4+2 6 3
4 5
A o8 7. (b) Given.2cos 0 =1
In right angled AABC, ]
AC? = AB® + BC? (by Pythagoras thearem) = cos® “
= AB? = AC% - B(C?
= (bk)? - (ak)? = cos6 = cos 607
~ (B2 =) I 0=60°
AB = kvVb* — o’ 8. (a) Given, ﬁtan[—l:]
s cA_AB_kib’-a® yb’-c? N B
K AC bk b 3
o 1 =5 tan 6 = tan 30°
A .ot 8 =—
(d) Glven, cot 8 = P 6 < 30°
- cot 6 = cot 60° 9. (d) 2 sin? 30° + 3 tan? 60°- cos? 45°
= B o ED‘U ] 1
: sec?0 + cosec? 9 = sec? 60° + cosec? 60° =2|= | +3(3)*-
RUNEL S o
V3 3 @ 2xz+3x3-o
16 ]
=?=5§ =l+9_l=9.
& 2 2
4. (a) Given, SEC O =42
@) N sin90° + cos 60°
= sec 0 =sec 45 10. (c) oCZE° - tan A5
—: g =45"
1+tan8 1+tan45° 14.% 3
sin® sin45° = =
& 2 +1 22 +0)
T+1 2x+2
= = |:'|2 2
=2 __ 3 W2
2 2(62+1) W2-))
Get More Learning Materials Here : i m &Y www.studentbro.in




1.

12.

13.

14.

15.

16.

17.

__3G62-) _3W2-1)
2((W22-(02) 22-)
3

==(V2-1)
2

(b) Given,

x tan 60° cos 60° = sin 60° cot 607

X xX\3 x% @ g X 715
X = )
- NE]
=tan 30°

(b) We have, tana :-Ji

5 a=60°>0° (- tan60°=3)
]
and tanp =
3
. EGU 1
= B =30°<90° -tan =75

a+p=60"+30"=90"
cot (a +B) =cot 90°=0

(a) From option (a).
LHS=sin2A=¢sin2x0°=sin0°=0
RHS w 2 sinA w 2 sin 0°

wPxOu
LHS = RH5
. A =0°
(a) We know that sin® A + cos? A =1

sin? A = 1—cos?A

or  1-cos?Awsin®A
(d) 8 (cos? A + sin? A)

=B (sIn? A + cos?A)

(- sIn?6 +cos?6=1)

and

=H %]=8
(a) 9 sec? A—9tan’ A
=9 (sec? A-tan? A)

(- sec? 0 —tan%0 = 1)

=9%l=8
(d) Given. 6 =acute angle

Let £B=90°
- Inright angled AABC.

A
0
B C
AC? = AB? + BC?*  (by Pythagoras theorem) ...
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Option (3): LHS. = sin 0 - cot @

AB BC BC
— = = c0s 8 = RH.S.
AC AB AC
Option (b): LHS. =cos 0 -tan
B O B B
AC BC AC

Option (c): LH.S. = cosec? 6 — cot? 6

_(E * (BCY _AC BC
| AB AB) ABZ AB2

AC?-BC? AB’

= =1 [from eq. (1))
AB? AB?
= H.HS.
Option (d): LH.S. = tan? 6 — sec? 6
_(AB)® (AC)’ AB? AC?
| BC BC) BC? BC?
¥ arl med
BC BC
+ RHS.
2 2
cos“ 0 ] cos“ 6 -1
18. (d - = .- 5in% @ + cos? 0 =1
(d) sin‘®  sin’e sin’ @ ( )
_—sin’e _]
sin? @

-1+ tan® @ =sec? 0 and
19. (b) (sec? 6 —1) (cosec?0-1) [ P N
w tan® 0 - cot? 0

_sin’6  cos?6 _
cos’®  sin’e

20. (d) (sec A +tan A) (1-sin A)

[ L BRE Ll
cosA cos A

1.

sl
_(I+sin A)xﬂ—sin A) _1-sin® A
cos A cos A
(- sin?A+cos?A=1)
zmsz A

=C0s A
cos A

21. (b) Given, sing+cos0 =2
Squaring both sides,

sin?0+cos20+2sin0cosB w2

— 1+2sinfBcosB="2
=3 2sinBcosB =1
: ]
sinBcost = — w01
= 2
Now, tan 0 +cot 0 = il
cose® sinBd

_ sin6+cos°0
s5inBcoso

1

(from eq. (1))

T2
@ 2
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22. (b) We have, acot® + b cosec® = p (1) _ AC? (BCZ - AB?)

and bcot0+acosecO=g -(2) AB2.BC2 # RHS
5 I d th btracti s (2T - (1),
Wiusé‘tng and then subrscing &g (2) fromen. () Option (c): LHS. =sec? 8 —tan® ©
p’ - g = ¢ cot? 0 + b* cosec? B + 2ab cot 6 cosec 0 ACY (ABY
— b? cot? § — ¢? cosec?  — 2ab cot 0 cosec 0 “lsc) "|BC
= a* (cot? 6 - cosec? 8) + b? (cosec? 8- cot? 0)
w—g° + b (-:cosec’®-cot? 0w ) =AC2—ABE
= b? - o BC?
-1 IsecBH
23. () We have, 2281, BC?
() Vseco+1 Vsece-1 =3 (from eq. (1))
= (seco 1)+ (EEEB”) =72£ (-sec?6-1=tan’6) =1=RHS.
2 2
sec” o -1 tan” o Option (d): LH.S. = cot? 6 — tan? ©
2 2
:ZSECBz 2 XCF}SBZ _2 = 2 cosech B BC AB _BCQ—F\BQ
tan@ cos® sin®  sind “\a8) “\Bc) = apt.ac2

24. (a) Glven.sin A +slin?A=1

@ TiP ! = RHS5:

- v - " -I
Adequate practice of identities is necessary to avold 27. (c) Given. cosec O —cot 0 .
T errors In simplification.

Also cosec? B — cot? 0 = |
i v — i 2 3] 2 '
- ST A =Sl A CDE‘ A , , | —(cosec 0 + cot 8) (cosec 6 —cot 8) « 1
C0s“A+sin“Asl
1
Squaring both sides, we get = (cosec® + cotf)x == 1
sin? A = cos® A
1-cos?A=cos’ A= cos?A+cos’ A=1 = cosec 0 +cotf =3
= 28. (b) Glven,sec®+tan 0 =p 4
T'P ! sec? 9 -tan? 0= 1
= Sometimes students forget the identity used and = (sec@-tan o) (sec0+tan o) =1
hence commit error. (- a*-b%=(a-b) (a+ b))
25. (b) Glven. 2 sin? p - cos? p = 2 =  (secé-tang)p=1
= —cos® B = 2(1 - sin’p) = secO—tand = Q)
= —c0s% B =2 cos?P p
(--sin?0 + cos?0 = 1) Subtracting eq. (2) from eq. (1). we get
=5 3cos?B =0 1
% cos?p & 0 2tan8=p—,—:|-
= cos B =0 =cos 90° .
o B = 9{]° 4, tane = ID _-I
26. (c) Let «B=90°and 0° <0 <90° 2p
- In right AABC, )
ACZ- ABZ+BC?  (by Pythagoras theorem) ...(1) 29. (b) Assertion (A): Suppose In AABC and In APQR
A A p
5 10
2 6
0 0
C B R Q
4 8
5 5in8=-A—B—=§and5InB=@=m6—
B C AC 5 PR 10
Optlon (3): LHS. = cos? 6 —sin? 6 3 3
5 3 5 T = 5In8=§and E|I'IB=§
Bl | RR ) G 8E =0, pige
AC AC AC? Similarly. this will also holds for other tripopnometric
Option (b): LHS. = cosec? 6 —sin? © ratios.
ACVY (ACY So, trigonometric ratio does not depend on the slze
- [A_B] —(E) of the triangle.

So, Assertion (A) is true.

Get More Learning Materials Here : &
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30.

E 1N
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Reason (R): Given, /B = 90°, ZA = 6 and

BC
sin =— <]
AC 2
AB
d 0 =—<1
dand cos AC{
sin?0 +cos20 <1
E 2+ E 2{1 B - A
= AC AC
BC? AB?
= + < ]
AC?  AC?
— ABZ + BCZ < AC?

So, in right AABC hypotenuse is the longest side.

. Reason (R) is also true.

Hence. both Assertion (A) and Reason (R) are true
but Reasan (R) is not the correct explanation of
Assertion (A).

(d) Assertion (A): In AABC, AC = a units, ZA = 60°

51n50°=§—c-=§—c-
AC a
D C
35
W
a‘*{\
60°
A B
=% EEE =% B[=£
2 a 2
AB 1 AB
Also. cosb60°=— —-—=—
AC 2 a0
— AB = af2

So. Assertion (A) Is false.
Reason (R): It is true to say that the value of sin 60°

3

L ¥ ]
— and 60%is —.
is > and cos is 3

Hence, Assertion (A) Is false but Reason (R) Is true.

1
-*sind0°=—
[y

3 cos ®—4cos’0=3cos 30°-4 cos3 30°

33 4(@]333\@_3\@:0
2

T2 2

(c) Assertion (A): We have, sin® =%

= P w30°

2

So, Assertion (A) Is true.
Reason (R): It is false to say that at 6 = 60°, sin@ =%-

This will be carrect at 8 = 30°.
Hence. Assertion (A) Is true but Reason (R) is false.

32.

33.

34,
35.

36.

x>

(a) Assertion (A): Given,
3 Perpendicular _BC

tanf m = e
R Base AB
C
0
A B
Let BC = 3k and AB = 4k

In right-angled AABC, by Pythagoras theorem.
AC = /(AB)? + (BC)?

= \/(«:m)? +(3K)% = JI6K2 +9i2

= \25k? =5k
It is true to say that greatest side of a triangle is
hypotenuse.
So. Assertlan (A) Is true.
Reason (R): It is also true.
Hence, both Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Assertion (A).
(3) Assertion (A): For 0° < 8 < 90°, cosec’0 — cot? 0 = 1
= (cosec 0 — cot ) (cosec © + cot 0) =1

(v &®=b*w (a-b) (a+b))
1
cosec 8+ coto

Or

= cosecB-—cotO =

1
cosec 8 —coto

cosec B +cot =

~. (cosec 8 —cot 8) and (cosec 6 + cot 0) are reciprocal
of each other.

So, Assertion (A) is true.
Reason (R): It is also true.

Hence both Assertion (A) and Reason (R) are
true and Reason (R) Is the correct explanation of
Assertion (A).

one
The minlmum value of sec 6 Is ane.

Given, sinB-cosB :%

Squaring on both sides. we get

2
(sin@ - cose)? = (%]

— 5In29+cnsze—25inemsa=%
= 1~25InBcnsBm-]—
16
— 25Ir*nBu:n:15B~:1—~l
16
115 15
sin@cosf=—] — | =—
e 2[16] 32
&Y www.studentbro.in



37. True Q 3. The value of tan S + cot R is:

38. True z o h o2 c 3l q 2
39. In the given equation, both trigonometric ratios have 4 3 15 2
different angles. So. the glven equation will not have Q4. The value of sin’ R — cos’ S is:
trigonometric identity,
Hegnr:e + ¥ a. 0 b. 1 C E d. @
. Biven statement is false. 85 986
1
40. Glven. sin® =z Q5. The value of sin? S + cos® R Is:
a. 0 b. 1
= 6 =30 97 B61
: 2cot?0+2=2cot’30°+2 E'E d-ﬁ
=2({3)2+2
C %342 . Solutions .
=6+2=8 1. In right-angled APQS
Hence, given statement is true.
TR!CK

@ Case Study Based questions \

In a right-angled triangle, the square of the hypotenuse
/s equal to the sum of the squares of the other two sides.

Case Study 1

A sailing boat with triangular masts 1s as shown (PS)2 = (SQ)2 + (PQ)2 = (3)2 + (5)2 = 9 + 25 = 34
below. Two nght tnangles can be observed
Trnangles PQR and PQS, both right-angled at Q. B
The distance QR =2 m and QS = 3 m and height > PS=V34m
B . Inright-angled APQS.
PO =5 i,
Hypotenuse PS 34
Base  SQ 3

So. aption (b) Is correct.
2. Inright-angled APQR
(PR)? = (PQ)* + (QR)?

(by Pythagoras theorem)

secS=

(by Pythagoras theorem)
= (5)%+(2) =25+ 4
=29
- PR=429m

. Inright-angled APQR,
Hypotenuse PR ¥29
Perpendicular PQ 5

So, option (a) is correct.
3. Use the identity,

cosecR =

5
" 1+ tan®s = sec? S
2
R =m & 3| 3 = tanS = Vsec?S—1= (@] -1
Based on the above information, solve rthe ?
following questions: (from part 1)
Q1. The value of sec S is: —Jﬂ—lm 5 s
., V34 b, Y34 5 Y9 3
2 3 Use the identity, 1+ cot? R = cosec? R
5 3
C. = d. 7— 2
? > = cuthJCDSECZFE—M (@J —1
Q2. The value of cosec R is: 5
a. -‘/2—_9f b. N23 (from part 2)
5 2
2 - _ Jﬁ-lﬂ Ji_é
C < S o 25 25 5
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5 2 25+6 3T
tans tR==+—== =—
i - S TR T=
So. option (c) Is correct.
4. From part (1), SECS:-JT_
e cosS = .
\734
TiP:
cos0 = CGE
sec @ cosec 6
From part (2), cosec R-g
5
ey SINR = ——
J_
F 95 &8
. sin®R-c0s%S = =
29 34
. 850-261 589
986 986
So. optlon (d) Is correct.
5. From part (1), SE[:S:__\E__&_
= CosS=
34
9 25 5
InS=v1- 25=\/1m =\f s
sin cos % 3%
From part (2). cosec R = %
= sinR = D
\729

cc:-sR-'J]—sin = Jl—— Jﬁ_ﬁ

2
o 2 5 2 25 4
sin“ S+cos“R= + e L
[33&]2 [329) 34 29

_ 725+ 136 » 861

986 986

So. option (d) is correct.

Case Study 2
Anika is studying in X standard. She is making a

figure (o understand trigonometric ratio shown as

In APQR, ZQ is a right angle, AQTR is right-
angled at T and AQST is night-angled at S,
PQ=12¢m,QR=8.5cm, ST=4cm, SQ=5cm,
TS =xand L TPQ =y

Based on the given informarion, solve the following
quesrions:

Q1. The length of PT is:

a. 8am b. \/E cm
c. 75cm d. V69 cm
Q2. The value of tan x Is:
5 I3 b 2
13 4
4 13
L — d —
© 5 75
Q 3. The value of sec x Is:
N El o 71
6 6
il o B3
4 5
Q4. The value of sin yis:
7 5 4
a. , =
365 7
s T 4 V65
4 7
Q5. The value of cot y is:
a. 1 b. o
4 i
_ Jes L 65
4 7
Solutions .

1. Wehave.P5=PQ-5Q=12-5=7cm

TR!CK

In a right-angled triangle, the square of the hypotenuse
is equal to the sum of the squares of the other two sides.

In right-angled APST,

(PT)? = (PS)? + (ST)? (By Pythagoras theorem)

below. =(7)?+(4)*=49+16=65
R
A —PT =4/65 cm
So, option (b) is correct.
y 85 cm 2. Inright-angled ATSQ.
Perpendlcular SQ_5
fham X = Base 15 4
PAY Q Y
S Scm So, option (b) is correct.
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3. We know the identity.

2
2 o 2, 2142] 2142224
sec” x =1+ tan x-1+[q] 1+16_1E

= ser:xzqfﬂzﬂ
6 4

So. option (c) Is correct.
4. Inright-angled ATSP,

_ Perpendicular TS 4
Hypotenuse PT /g5

siny

So. option (a) is correct.
5. Inright angled ATSP

Base _Pa
Perpendicular TS 4

coty =

So. option (a) Is correct.

Case Study 3

In structural design, a structure 1s composed of
triangles that are interconnecting. A russ a series
of triangle in same plane end is one of the major
types of engineering structures and 18 especially
used in the design of bridges and buildings.
Trusses are designed to support loads, such as the
weight of people. A truss is exclusively made of
long, straight members connected by joints at the
end of each member.

4 ft
e EL B
This is a single repeating triangle in a truss system.
Based on 1he above infornmation, solve Ihe

following questions:
Q1. Inthe above triangle, what is the length of AC?

2. Inright-angled AABC,

s BB _ L%
tan 30 -E:E—Bcga[j:@ﬁﬁ

3. Glven. sin A=sin C
In right-angled A ABC.

SC_AB . pc-AB-4ft
AC AC
Or
Given, AB =2 x 4 = 8 ft
AB

- Inright AABC. sin 30 =AC

= 1.5 sac-6n
AC

2
So, AC doubles the original length.

Case Study 4
Soniya and her father went to her friend Ruhi to
enjoy party. When they reached Ruhi's place,
Soniya saw the roof of the house, which was
triangular in shape. She imagined the dimensions
of the roof which is as given in the figure.

2 e Re :

Based on the above information, solve Ihe
following questions:
If D is the mid-point of AC, then find BD.
Find the measure of /A and ~ZC.
Find the value of sin A + cos C.
Or
Find the value of tan? C + tan? A.

QL
Q2.
Q3.

. Solutions .

1. We have. AB = BC = 6¥2mand AC=12 m

Q2. Inthe above triangle, what is the length of BC? - Dis the mid-point of AC.
3. fsinA=si hat wi h h of
Q sin sin C, what will be the length of BC? AD « BC _12 LEm
Or 2
If the length of AB doubles, what will happen the In right-angled AADB, use Pythagoras theorem
length of AC? AB? = BD? + AD?
m—— = BD? = (6v/2)? - 62
DS BD? = 72-36=36
. Inright angled AABC, = BD=6m
- AB_1_4 2. Inright AADB. sin A LB ] (from part (1))
EIHBU_AC:jZ_AE B a=2 7;
= AC = 8 ft = 5in A wsin 45° = ZA = 45°
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BD 6
In rleht ABDC. tan c=22_8
Sk NSO B

= tanC=1=tan 45" = ZC = 4%°

] ]
3. Here, sinA = and cos C wcos 45° =
- 2

5InA+cnsC=7]5+7}5=725=\E

Or
Here.tanC=landtan A=tan 45° =1
= tan?C+tanfA=1+1=2

Case Study 5

QL

Q2.

Q3.
Q4.

L ]

Three friends—Sanjeev, Amit and Digvijay are
playing hide and seek in a park. Sanjeev and Amit
were supposed to hide and Digvijay had to find
both of them. If the positions of three friends are at
A, B and C respectively as shown in the figure and
forms a right-angled triangle such that AB =9 m,
BC = 3v/3mand ZB =90".

9m A

Based on the above information, solve rthe
following questions:

Find the measure of ZA by using trigonometric
ratio.

Find the measure of ~/C by using trigonometric
ratio.

Find the length of AC.
Find the value of cos 2A.
Or

. (C
Find the value of SIH(E).

Solutions o
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We have, AB =9 m,BC= 3,3 m
In right AABC. we have

BC:BJE: 1
3

tan A =
B9
= tan A =tan 30° = ZA =30°
In right AABC,
We have, tant=ﬁ= J =\E
BC ;?3
= tanC=tan 60° = £ZC=60°"
BC

In right AABC, sinA=—
5 LT

BC

= sin30° T (From part (1))
1 33
L

- 5=hc ~AC=&VAm
ZA = 30° (from part (1))

cos 2A = cos (2x30°) = cos 60° =%

Or
ZC=60°

C 60° 1
sinl = |=sl =6In30°=—
(2} F )

_f very Short Answer Type Questions \)

QL

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.
Q8.

Q9.

Q10.

Q 1l
Q2.

Q13.
Q4.
Q 1.

Q 16.

if/3sin © = cos 0O, then find the value of
3cos’0+2cosO

[CBSE 2015]

3cosB+2
Evaluate: sin 60° + 2tan 45° — cos? 30°.
[CBSE SQP 2023-24]
Evaluate: 2 (sin? 45° + cot? 30°) 6 (cos’ 45° —
tan? 30°) [CBSE 2023]
Evaluate : E tan? 30° — 2 cos? 90° —%COSECZEUQ
2

[CBSE 2023]
Evaluate: tan? 60° — 2 cosec? 30° — 2 tan? 30°

[CBSE 2023]
Evaluate:

f + 11 — cot?45° + 2sin90°.

cos“30° sin“60°

[CBSE 2023]
Evaluate 2 sec? 0 + 3 cosec? 0 — 2 sin Ocos 0 if
0 = 45. [CBSE 2023]
If sin x + cos y=1,x=30° and y is an acute angle,
find the value of y. [CBSE 2019]
Find the value of x:
2 cosec? 30° + x sin? 60° — -i-tanz 30° =10

[CBSE SQP 2023-24]
If 4 cot® 45° — sec’ 60° + sin’ 60° + p = % then
find the value of p. [CBSE 2023]
If sin © — cos 6 = 0, then find the value of
sin® 0 + cos® 0. [CBSE 2023, 17]
If O is an acute angle and sin 0 = cos 0, find the
value of tan? 0 + cot? 0 — 2. [CBSE 2023]
Find the value of (cosec? 0 — 1)- tan? 0. [CBSE2016]
If sec 6 + tan O = 7, then evaluate sec 6 —tan 0.
If tan0 =<, find the value of —X—.
X Ja?+ x2
If cos A + cos’ A = 1, then find the value of
sin A + sin® A. [CBSE 2023]
&Y www.studentbro.in



-, Short Answer Type-l Questions N

(2 + 2sinB)(1 —sin0B)
(1+ cosB)(2 —2cos6)

[CBSE 2016]

15
QL If cotb= 3’ then evaluate

1.
\/gr
0° <A+ B <90°A>B, then find A and B.
[NCERT EXERCISE; CBSESQP 2023-24; CBSE2016]
Q3. If sin (A+ B) =1 and cos (A — B) =+3/2,

<A+ B <90°0°andA > B, then find the measures
[CBSE SQP 2022-23]

Q2. iftan(A+B) =3 and (A-B)=

of angles A and B.

cot
1 + cosec ©.

Q4. Prove that 1+ = Cosec o.,

[NCERT EXEMPLAR; CBSE 2020]

2 = 2. [U. Inp.]

Q5. Prove that 2cos?6 + —-
1+ cot<0

cosB —sin0 - 1—\/3
cos0+5in0 1+.3

Q 6. Find an acute angle 6 when

sinA—2sin° A

- =tan A.
2cos’ A—cos A

Q7. Prove that:

[CBSE 2023]

Q 8. Prove that (sec® 0 —sec’0 ) = (tan’0 + tan*0).
[NCERT EXEMPLAR; U. Imp., CBSE 2020]

1+sinA
Q 9. Prove that —sec A +tanA.
1-sinA
[NCERT EXERCISE; CBSE 2015]
Q 10. Prove that [CBSE 2023; CBSE SQP 2023-24]

secO (1-sin©) (secH+tan0) = 1.

“@’ Short Answer Type-Ii Questions \)

4sin0—-cosB+1
4sinb+cos0-1)°

Ql. if4tan 0 = 3, evaluate (

[CBSE2018]

Q2. If sinﬁzi—';-,{}“’c:ﬁcgl)“, find the value of

sin’ @ — cos” @ " 3 |
2sin0-cos®  tanle

[CBSE 2015]

Q 3. Prove that: 1+seco _ sin6

i , [CBSE 2023]
gecH 1-coso

cos° 0+sin° 0 cos> O—sin° 0

Q5. Prove that:

(1+ - J[.1+ 1 J— 1
tan’ A cot’ A) sin’ A—sin? A

Q 6. Prove that (sin A+ cosecA)? + (cos A + secA)* =7 +
tan’A + cot’A.

[CBSE 2023]

[NCERT EXERCISE; CBSE 2016, 19, 23]

Q7. Prove that:
1—cosB
1+cosO

[CBSE 2023]

= (cos ecO — cot 0)?

OR

Prove that: [CBSE SQP 2023-24]
1—cos6

1+cos6

(cosect —cot f&i\)2 =

Q 8. Prove that: (cosec 6 + cot 0)* = secb+1

secO—-1
[CBSE 2016]

Q9. Prove that:

sin®  1+¢0s8_ 7 cosec o [CBSE 2023]
1+cos®© sin©
0. p —_— cosA +1+5i"A—25ecA
Q 10. Prove that: Lo SmA cosA )
[ CBSE 2023]

'@f I.ong Answer Type Questions N\

Ql H m=cosB—sinbandn=cos06 +sin 0, then show

5ot JE+JF 2
a —_— — -
n m  \J1—tan?0

Q2. If \E cot’0—4 cot 0 + \/3 =0, then find the value

of cot? 6 + tan? 6.
cos’ " sin’ 0
1-tan® sin6-—cosb

[CBSE2016]

Q 3. Prove that: =1+sin0- cos®.

[CBSE2017]
i sinB 94 sin6
Q4. Prove that: cotO + cosec B cot6—cosec O’
Q5. Prove that:
sin” O tan 0 + cos” O cot O + 2 sin O cos O =tan 0 + cot 0.
[CBSE2016]
Q6. tf Xcos0+Ysino=1and Xsino-Lcoso=1,
a b a b
2 2
X
prove that: a—2+b—1=2- [CBSE2017]

Q7. Prove the following trigonometric identity:

d : =i ' = )

Q4. Prove that R — sin A (1 +tanA) + cos A (1 + cos A) = sec A + cosec A
[V.Imp.] [CBSE2015]

Get More Learning Materials Here : i m &Y www.studentbro.in




Solutions ]

Very Short Answer Type Questions

30540 +2cos 0
3cos0+2
ax(\@sme +2x+/3sino (- 05 0= y35in0)
D& f5|n9+2
_ 3x3sin’ 0+2v3sin0  V3sin0(3V3sin0+2)
3V3sin6+2 (B\ESin 0+2)
=+/35InB

2. sin?60° + 2 tan 45° — cos? 30°

{44

2 2

E 3
= — 2——:2_
P

3. 2 (sin? 45° + cot? 30°) —6 (cos? 45° — tan? 30°)

 C R CREAl

4, %tan23l]° 2c0s%90° - ZCDSEC 2300

5. tan?60°- 2 cosec? 30°-2 tan? 30°

2
m ( 2_ ® 2—2){ 1
( 3) Wi (2) (TB]

5 ]
6. +
cot? 30° 5|n250°

—cot? 45° + 2sin? 90°

~ (1% +2x(1)?

] 5 4
-1+2 ==+ 1
WET 378
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7. 2sec?0+3cosec?®—-2sin0-cosd
= 2sec? 45° + 3 cosec? 45° — 2 sln 45° - cos 45°

=2x2+3>¢2—2x%=4+6—1=1D—'1=9.

B. Glven.sinx+cosy=1
Put x = 30°,

sin30°+cosy=1= c05y=1—% (= sin30°=1/2)

= COS ks = 60° (-~ cos 60°=1/2)
y > y

9. 2cosec’ 30°+ xsin?60° - %tanz 30°=10

2 | T3\ R
1
= 2x4+xx-_._><§=1g
Ix 1
B+—-—=10
- 4
Ix ]
B e e
1 9
., B WL
LT
S
X =—=3
- 3
10. 4 cot? 45° —sec? 60° + sin? 60° + p :%
BY 3
belIP-2P+]| =] +p a2
~ 4x(P-@) [2) p2
= 4x1—4+ +p:3
4
=5 p:%-%+4~ﬁa0

1. Glven, sin®@—-cos8=0 = sinB=cos0

sing
=5 —:1
cosbH
—= tan 8 =tan 45° = g=465°

sin?0 +cos?0 = sin445° + cos445°

(35 +(3)
1,11

"4y

(- tan 45°=1and sin 45° = cos 45° =1/4/2)
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12. Given, sin 0 « cos O =5 A-B=30° w2
_ sine _ : Adding egs. (1) an (2). we getu
coso 2A=90° —= A=45
From eq. (1). we get
45°+B=60° = B=15"
Hence. Z A=45°and ZB=15°

— tan 0 =tan 45" = 6 = 45,
Stan?e+cot?0 -2 =tan® 45° + cot? 45° -2
=(1)%+(1)¢-2

ml+1=-2m2=2a0. ~COMMON ERR@R* \
13. (cosec’®-1)-tan’8 = cot* 0 - tan‘ 6 Some students confused between values of
= cot20- = tan 30° and tan 60°. They take wrong values as
cot“0 1
: tan 30° = -ﬁ and tan 60° = —
( cosec? 0-1=cot?0 and tan0=——| | ‘\E )
cot © ,
5 3. Given,
4. Given, secO+tanf= T sin(A + B) = 1 » sin 90°
(secO+tanB)secb—tanf) _ 7 So. A+ B=90° (1)
(secB —tanB) 1 NE)
a2 and cos(A —B)=—=cos 30° -
= serf—tanp e 220 =tan<0 ( ) > (2)
7 A-B=30°
[--(a+ b)a—-b)=a?- b2 Adding eqs. (1) and (2).
] ’ 5 2/A=120" = ZA=60°
secb—tanB==  (-sec®0-tan“0=1) Put /A =60°In eq. (1).
15 X . X 1 ZB =30°
T = s 2 2
ot ex? (&)1 [aY & LI =y 02
X "y +1 1+ cosec a
2
- ! [--tanﬂmﬂ] ey (. cosec? 0 +cot? = 1)
5 : 1+ cosec o
tan“ 0 +1 A
1 1 . : G (cosec a + 1) (cosec 0. - 1)
= = = cosB L = =
JeoZg 5O os (wtan®@+1=sec”o) (1+ cosec a)
- T _
16. Glven.cos A + cos* A =1 (0% ~b"={a +b){a-b))
- cos A =1—cos2 A =]+ coseca-1=coseca
= RHS H d.
- cos Awsin®A (= sin?A+cos? A=) ence prove
Squaring on both sides, we get COMMON ERR@R s %
cos* A =sin A Sometimes students don't apply this formula:
= 1-sinA=sin®A (- cos’ A=1-sIn?A) (@ — b%) = (a + b) (a— b). They directly simplify equation
= sinA+sin®A=1 | which leads to incorrect result. ‘,
Short Answer Type-l Questions 5. LHS = 2cos20 +ﬁ
+ cot
, (2 +2sinB)(1-sino) 2 2
! = = 26050 +——=——
1. Given expression M+ cos6)(2 —2cos8) Co=er2h (- 1+ cot?0 = cosec?)
=2 cos? 0 +2sin? 0
_ 2(1+5In6)(1-5In6)  1-sin’® cos’6 5 2; ; 29 2 .
[1+c0s8)2 (1—cos0) NI =" = 2 (cos® 8 + sin? ) (- cos%0 +sin = 1)
=2Zx%1=2=RHS Hence proved.
(- sin®6 +cos?0=1) ¢ o C0s0-sing -3
. Glven =
_ 20 _(15\%_225 tEI=E " cosB8+sinB 1+\/§
cot?0=(g) =g, ( g
2. Glven. tan(A+B) =3 Dividing the numerator and denominator of LHS by
=5 tan (A +B)=tan 60° (= tan60°=+/3) e
. 1-tand 1-43
=3 A+B=6? (1) ]+Eaﬂﬁ_]+\/§
Again.  tan(A—-B)=—
/3 Camparing both sides. tanf e NE]
= tan (A—B) =tan 30° (- tan30°=1/43) o i B

m @g www.studentbro.in
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sinA—-2sin® A Let P= 3k and B = 4k, where k is a positive number.
7. LHS = In right-angled AXYZ

2c0s® A —cosA (X2)? = (XV)? + (Y22

sinA {1 — 2sin®A h
_ { 2 ) ol eos® R D (by Pythagoras theorem)
cosA (2cos*A-1) = H = P? + B? = (3k)? + (4k)®
sinA {1- 2sin A) = 9k + 16k = 25K
== 1 He5 Kk
cosA {2 (1-sin?A)-1) =
TR!CK

_ sinA(1-2sin”A)  sinA(1-2sin’A)
cosA{2-2sin*A-1) cosA(1-2sin?A)

In a right-angled triangle, the square of the hypotenuse
is equal to the sum of the squares of the other two sides.

=1‘;i=tanﬁuRHS Hence Proved. <6 sinE}-P—ak-a = CDSG_B_&R_Q
| " H 5k 5 "H 5k 5
B. LHS =secd —sec?d = T
= = el 12 - 445
’ sec’d (sec’0-1) . [EEingScoc T INNIGIONN T o
~TR!CK ) © 4sin@+cose-1 (3] 4 T2+4-5
sec’ 0—tan’ 0 =1 EEJJ’E' 5
P e ad
1-!—.’.‘[1}'.'19—5&';9 _12-4+5_17-4_13
, & o9 =see 01 J 2+4-5 16-5 T
= (1+ tan?0) tan? 6 2. Given, sinfB=42
= tan? + tan® 6 = RHS Hence proved. 13

9. LHS :\/@ TiIP:

1—sinA Here, we have given only the value of sin ©. So, we have

Yy to convert the given expressian into sin © with the help
Tl P ' of suitable identities.

Follow step-by-step simplification to avold errors.

sin@—cos? e o

:\/(Hsinﬂ)(HsinA) " 2sin0C0S0  tanlg
(1—-sinA)(1+sinA)

(1+sinA) _1+sinA

J1—=sin?A  Jcos?A

_sin“6-(1-sin?0) cos’
2sin 0 cos 6 sin‘ o

(sin? A+cos?A=1)

2sin“0 -1 29_
=1+5InA= ] +sInA S A EERA el Uom) = .cos0 =25]n 0 ]-m
cosA  cosA cosA 2sin” 6 25in 6
= RHS Hence proved. (- 5in20 + cos20 = 1)
10. LHS=s5eco (1-sinB)(sec A +tan ) = S
| —| — 2X———1
mseci}-(T—sinE})[ - 5'”9) =2( i5) 1 ]_(E)z I 1T I M
cosb coso 23 13 12 144 169
2(=-= 2 X e X e
' (13) 13 169
=Sec9-(1—5in8)+m
coso 288 —169 )
) ___169 _, /25 _ 19 ,13x169 , 5
) (1-sin?@) .. ) 24 144 V169 169 T 24x 144 13
2 _ HI¥E _ 535
e R [-sin?@+cos?8=1T) 24 x144 3456
coso 3 LHS = 1+sec® 1+1/cos6
=EUSB>{CGSE151 = RHS Hence Proved Ll 1/cosé
. :CDSB+1><C[}50 =(1+I.ZEISBI)>:m
Short Answer Type-ll Questions cos6 (1-cos0)

1. Let triangle XYZ s a right- _1-cos’® _ sin’6 . 2a0
angled  trlangle in  which = -cos® _ 1-cosh ('sin"6+cos*0=1)
ZY = 90° b Y
Given, 4 tan 0 « 3 = RH5

0 3 : 3 3n  cind
. L.anB:E:E:X—V y 1 ; 7 4 LHg - SO E]+5!r| 0, Cos’0 sin 0
4 B YZ cos0+sind cos0—sind
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<Z-\_‘ﬂ‘equ:::fr.*z' practice of identities is necessary to avoid
errors in simplification.

_ (cos8 +sinB) (cos?0 + sin® 0 —cos0 sind)
(cos® +sin o)

, (cos0-sin0) (cos?® 0+sin® 0 +cos0 sin0)
(cos0—sing)

=(1-cos05sin6)+ (1+cos 6 sin 6)
(- sin?0 + cos20 w 1)

2 [+ T=2=RH5

~—COMMON ERR@R > \

Sometimes students don't appfy these faormulae:
a> + b= (a+b) (@ —ab+ b

and @ —b’=(a-b) (@’ + ab + b?)

They directly simplify equation which leads to incorrect
_result.

>

5. LHS=(1+ ‘2 )(1+ ]2 )
tan<A cot“A

Hence proved.

TiP:

Adequate practice of identities is necessary to avoid

errors in simplification.

= (1+cot?A)(1 + tan® A) (- tanA-cotA=1)
- cosec?A-seciA=—1 ]
sin?A cos?A

(--cosec?@—cot? B =1and sec? 8 —tan’ 0 =1)
]
= +sinP A+cos?A=1
sin?A(1—sin?A) ( 4 )
]

— = RHS

sinZA—sin?A

6. LHS = (sin A + cosec A)? + (cos A + sec A)?

w sin? A + cosec? A + 2 sin A cosec A + cos? A
+sec? A+2cos Asec A
[ (o + b)? = @* + b7 + 2ab)

= (sin? A + cos? A) + (cosec? A + sec? A)

+ 2sin A ,1 +COSA 1
sin A CosA

=l+(I+cot? A+1+tan®A)+2+2
(- cosec? A w1+ cot?Aandsec? Aw=l+tan?A)
=7 +tan? A + cot? A = RHS

7 LHS :1—c059
14+cosb

Hence proved.

Hence proved.

_1—[:058:{1—(‘.058
1+cosB 1-cosé

(1 —Ccosh)? (1—::1::58)2
1—cos?8 sin’ @

[ sin?0+cos? 0 wT]
__(1—-::05912 (1 cnsﬂ)z

sin® J "'lglnﬂ sind
= (cosec 8 —cot ) « RHS
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OR
RHS = (cosec® — cot 6)?

|1 cosé 2M 1-cos6\’

“|sine sine ) | sinB

_(1-cos0)?  (1-cos0)?
sin‘0 (1-cos? 6)

(- sin?8+cos?0=1)

1-c0s8)(1-cos0)
1-c0s0) (1+cos0)

i
-
_ (1-cos8)(1-cos6
ik
_ (1-cose)
~ (1+cose)

(- o~ b%=(a-b) (a + b))

) )
1-cos8)(1+cos8) = LH5
)

e
I'-'I
D
wn
@O

B. LHS = (cosec 0 + cot 0)?

e +c0592_ 1+cos6)
“\sind sine ) | sind

1+cos 0) (1+cosh)?
| +5In2 ) =(1ic0521)3 (-~ sin?® + cos? =1)
(1+cos8)’

" (1+cos0) (1-cose) (v a®-b*=(a+Db) (a-b))

]
N 1+cos0 _ ]+5ecg

1-cose 1 (v'vmseugecﬁ_]
sech
secO+1
sech . SECO+1 e Hence proved.

" secO-1 sech-1
seco
9 LHS - sin® i 1+lcr:15i-:-
1+ cos8 sing

~ sin? 0 + (1+cose)?
sin® (1+cos)

5in?0 + 1+ cos®? + 2cosH
sind (1+coso)

_(sIn?6+cos?8) +1+2cosO
sin® (1+cos8)

(- sin?0 +cos?0=1)
_ I+1+2c0s8  2+2c0s6
sind (1+cose) (1+cosB)-sind

2 (14 cos#)

= = =2 cosec® = RHS
(1+cose)sine  ~ sine

Hence proved
cosA N (1+sinA)
1+(sinA)  cosA

cosA 1-sinA  (T+sinA)
= ot +
(1+sinA) (1-sinA)  cosA
_ cosA(1-sinA) . (1+sinA)
(1-sin? A) cosA
_ cosA (1-sinA) 5 (1+5sinA) (
cos? A cosA

10. LHS =

- sin? A + cos? A =1
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B (1—5!nA)+(1+5|nA)
COSA COSA
1—-sinA + T+sinA 1
= 52}-(
cosA cosA
=2 sec A=RHS

Long Answer Type Questions

1. LHS = \/T»r\/i

=Jc059—5inB+Jc058+5inB
CosB +sind cosBO +sin®

B \/(cmse— sing)? + \/(5050+5in8)2

cos0 +sind) (coso - sind)

_ €056-5InB+¢c050+5in6
Juﬁze—smzﬂ
(- (a+b) (a-b) = *- b?)
- 2c0os6
quszﬂ—-ﬂnzﬁ
ZCGSB
L. cos B

\/cuszﬂ ; sin‘6
0520 o590
(divide numerator and denominator by cos 0)

2
3 — = RHS
V1—tan?0

2. Given. Y3 cot?0—-4cotf+/3=0

Hence proved.

~TR!CK \
V3x3=3
5=3x1
Here we take 5 and 1 as a factors of 3.
| S0, middle term—4 =-3—1. i

ﬁcntze—ilcutﬁ—cutﬁ+\/§=0

— V3cotd(cote-y3)-1(cote-3)=0
(cote -+3)(V3cote-1)=0
=3 cot0-v3=0 or cotd-y3=0

- -::DtE]::\E or CD':BEU‘I;

1
When cot?0« /3, t@ané= s

2
. co+tan?0 s (V3)2 + [715)

Get More Learning Materials Here : &

@~ TiP:

T

sin3
sinB—cosB

2
_ cos*“6
3. LHS_1—tanB+

Learn basic identities like (a — b)?, (a + b)?, (a* — b?),
(@ - b%), (@ + b°), etc.

B cos?e N sin? o
- | sin@ | sinB—cos6
coso
___cos°8 sin®8 _ cos° 0 —sin° 0
cosf6—sin® sin@—cosO (cnae —slne]

(cose —slne)(cnaz 8 +5In%0+5Ine:cos E})

(cos6-sine)

[0 - b =(a- b)(a* + ab + b%))
= (sin® + cos%0) + sind - coso
w1+ sind - cosO = RHS (--sin%0 + cos%0 = 1)

Hence proved.

common] ERR(DR — \

Sometimes students don't apply this formula:
@’ —b* = (a—b) (a* + ab + b).
They directly simplify equation which leads to incorrect

k_r&v:«;.m’ E: 3

sin® ~ sing
cot®+cosec8 ( cosl i ]
sin®  sinBd

B sin? e
]_msBH

4. LHS =

_ 1—cos?p (1-cos6)(1+cos6)

= = |—-C050
1+ cosf (1+cos0)

(--sIn%0 + cos?0 =1)
5ind
cosH 3 1
sin@  sin@
sin“h. _ - . 1—cos?0
cos0—1 cos0—1

 (1-cos)(1+cosH)
R (1—cos0)

sing

RHS =2+ =
cotO —cosecO

2+

=2+

=2 —(1+cos0)

=2—-1-cos0=1-—cosH
So. LHS = RHS Hence proved.
5. LHS =sin?0 tan 6 + cos? 6 cot 0 + 2 sln © cos 0

TiP:

Do simplify only one side at a time.

0520 €59 +2sin0 cos0

: singd
=sin% H—— +
sing

Coso

_sin“@+cos’ 0+ 2sin? 0 cos’ 0
cos0sind

s 2 + 2 n\2
{5 8o 6) [~ &+ b2+ 2ab = (a+ b)?)

cosOsind
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12 ]

. = : ("-sIn?0 + cos? 6 =1)
cos0sind cosOsind

RHS =tan 0 +cot 0

_ sinB | cosB
cosf sind

_(sin@+cos’e) 1
cos0sind cos0sinO

(--sin? 0+ cos?0 =)

S0, LHS = RHS Hence proved.

X Y
6. Given. Ecusﬂ +-55[r| =1 21

X ...
and -5 sin @ —}écusﬂzl

G- TiP:
Adequate practice of identities is necessary to avoid
T errors in simplification.

—(2)

Squaring eqs. (1) and (2) and then adding, we get

2 2
£C059+£5[nﬁ + i':“.inE’J—*zf.:u-sn‘fi =1+1
Q b g b

2 2
2, 5 cos? 0 + y_ sin? 6 + ﬂf:‘.lr‘l[iﬁ CosO
2 b2 ab

2 2
+x—-5|n2B+y—c0526—£51n9m56=2
a’ b? ab
x° 2 yz 2 2
= (sl {;}+-::0526)+§-(5In 0+cos°0)=2
a

2 2 2 Z
:%X—X]-FLXIZZ ::,X_2+.L:]

a’? b? a* b?
(:sin’0 + cos?0 =1)
Hence proved.

~COMMON ERR(DR . ~

Sometimes students don't apply these formulae:

(@ + b)? = a* + b* + 2ab and (a — b)* = a* + b* — 2ab.
They directly simplify equation which leads to incorrect
_result.

-y

7. LHS w sinA(1 + tan A) + cosA(1 + cot A)

TiP:

Follow step-by-step simplification to avold errors.

= 5InA[1 + SinA ]+ CDSA(1 + CDSA]

cosA sinA
2 2

=sinA + sin-A +CcosA +£05°A
0s A sinA

5in2A N CDSZA
cosA  sinA

= (sinA + cos A) +

Siﬂ3 A+ c053 A
csinA-cosA

= (sinA + cos A) +[
= (sinA +r_USA)

(sinA + CUEA)[EIHZ A+cos? A—sinA -cnsA]
+

sinA-cosA

(- (&® + %) = (a+ b) (&® —ab + b))

sinA-cosA

- (5InA+CDSA){I+ (15111#::05;1]]

(--sinA + cos?A = 1)

= 5'”A+CDSA{slansA+ l—sinA-cosA)

sinA-cosA
_SinA+cosA _,___ sinA cosA
sinA - cos A sinA-cosA  sinA-cosA
] 1
= < o = =¥ —
A EInA sec A + cosec A = RHS

Hence proved.

COMMON ERR@R . \
Sometimes students don't apply this formula:

(@ + b*) = (a + b) (a* — ab + b?). They directly simplify
_equation which leads to incorrect result.

s

& Chapter Test

Multiple Choice Questions

Ql. If cosec © = 410, then sec 0 is equal to:

4_;_'1 o {10
3

2
; d.
o io
Q2. The value of (sin 30° + cos 30°) —(sin 60° + cos 60°) is:

a. =1 b. 0
c 1 d. 2

Get More Learning Materials Here : &

Assertion and Reason Type Questions

Directions (Q.Nos. 3-4): In the following questions, a
statement of Assertion (A) Is followed by a statement of
Reason (R). Choose the correct option:
a. Both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion
(A)
b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A)
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c. Assertion (A) is true but Reason (R) is false
d. Assertion (A) Is false but Reason (R) Is true
Q 3. Assertion (A): In AABC, right angled at B, if 13 cm
sinA=£,then cos A=E and tan A =i.
17 17 15
Reason (R): Foracute angle 0, cos 6 = Hyp::::use ; | 12 cm Q
Base Based on rhe given informarion, solve the following
and tan 0 = = . questions:
Perpendicular '
(i) If ZPOR = 0, then find the value of cos0.
Q4. Assertion (A): If cos A + cos” A= 1, then (i) Find the value of sec.
. 2 . 2 p
Sin“A+sin“A=2. (iii) Find the value of — 21 82 :
Reason (R): 1—sin? A = cos? A, for any value of A. 1+tan” 6
OR
Fillin the Blanks Find the value of cot?0 — cosec?0.
Q5. The maximum value of sin 0 is .......... Very Short Answer Type Questions

: : 15
Q6. If sin a =% and cos f =%. then the value of Q10. Is it possible that SIHE=H?

05 Wi Q1L Simplify 9 sec’ 0 —9 tan? 0.
Short Answer Type-l Questions

True/False

Q12. IfsecO + tan 0 =9, then find (sec 0 — tan 0).
Q7. sin? 0 + cos? 0 = 1 is a trigonometry identity. Q13. Prove that (1 + sin A) (sec A — tan A) = cos A.

Q8. The value of cos 0 decreases from 1 to 0 when 6 Short Answer Type-ll Questions

increases from 0° to 90°.

3 « 3 3 v
Q 14. Prove that : £©° O+sin"0 cos”O0-—sin”0

. - + - = 7.
Case Study Based Question cos0+sinb cosO—sin®
Q 15. Prove that

Q9. Anika, a student of class 10th. She has to make
a project on ‘Introduction to Trigonometry’. She cutzh[ sec A - 1}+ s A( sinA-1 ] o
decides to make a bird house which is triangular in secA+1

shape. She uses cardboard to make the bird house  Long Answer Type Question

as shown in the figure. Consider the front side of Q16. Prove that (1 + cot A—cosecA) (1 + tan A + secA) = 2.

bird house as a nght angled tnangle PQR, nght
angled at R. ®
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