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1. The word 'trigonometry' is derived from the Greek words 'tri' (meaning three), 'gon' (meaning
sides) and 'metron' (meaning measure).

2. Ancient Greek mathematician Hipparchus is known as the father of trigonometry.

3. Trigonometric Ratios

side opposite to <A  BC
hypotenuse T AC

(i)sine of LA = SinA =

side adjacentto <A _ AB
hypotenuse T AC

@]

(ii)cosine of ZA = cos A =

side opposite to ~A  BC

(iii)tangent of /A = tanA = ik AT I A —o

Hypotenuse

1 hypotenuse AC

- tof ZA = A= = ~BC
(iv)cosecant o cosec SinA  side oppositeto /A BC

Side opposite to angle A

.

Side adjacent to
1 hypotenuse AC angle A

cosA  side adjacent to /A 4B

=]

(v)secant of ZA =secA =

1  sideadjacentto ZA AB
tanA  side oppositeto /A BC

(vi)cotangent of ZA = cotA =

rams N SinA d tA_cosA
AV cos A an cora= SinA
4. Relationship between Trigonometric Ratios
1
(i)sinA = —— ;cosec A = — = sind XcosecA=1
cosec A sinA

1
(ii) cos A = ; secA = = cosd XsecA=1
secA

CosS

1 1
(iii)tan A = —t cotAd = — = tanA X cotA =1
] sinA cos A
(iv) tan A = and cotA =—
cos A sinA

5. The values 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.

Example-1. If tan A = %, then find the other trigonometric ratio of angle A
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Sol: t A—4—BC
ol:itanA = = =-=

BC=4k, AB=3k

In AABC, £B = 90°

4k

AC? = AB? + BC?(From Pythagoras theorem) 55

AC? = (3k)? + (4k)? " o B

AC? = 9k? + 16k? = 25k?>

AC =/25k? = AC = 5k

Bimll = —
WE=AF 5

4
5’

cot A =

S w

tand

Example 2 : If Z B and £ Q are acute angles such that sin B = sin Q, then prove that /B = Z Q.

. AC . PR
Sol: we havesin B = 5 and sinQ =— A P

PQ
Given sin B =sin Q

AC _ PR 900
AB~ PQ B F R

AC AB

—:—:k
PR_pPQ %

AC=k.PR and AB=k.PQ

By using Pythagoras theorem
BC VABT—AC? Jk?PQI—K?PRE Jk%(PQZ—PRY k(V/PQZ—PR?) )
QR /PQ*-PRZ  \[PQZ-PR? JPQZ — PR? PQZ — PR?

AC _AB BC
PR PQ QR

Hence,
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Then AABC ~ APQR (S.S.S similarity)

Therefore, /B = ZQ (In similar triangles corresponding angles are equal)

Example 3 : Consider A ACB, right-angled at C, inwhich AB = 29 units, BC = 21 units and ZABC = 6.
Determine the values of

(i) cos20 + sinZ0 and (ii) cosZ0 — sin26. \
Sol: In AABC, £C = 90° B
AC? + BC? = AB?(From Pythagoras theorem) \\_\
o/ \,
AC? = AB® — BC? h———h

AC? = 29% — 217

AC? = 841 — 441 = 400 = AC = V400 = AC = 20

o _Ac_20
S =45~ 29

,_BC_21
COSE =45 " 29

() cos?d + _29_(21)2+<20)2_441+400_441+400_841_1
S S (T 29) T 841 841 841 841

21)2 (20)2 441 400  441-400 41
29 29/ 841 841 = 841 841
Example 4 : In a right triangle ABC, right-angled at B, if tan A = 1, then verify that2sinAcos A= 1

(ii) cos?0 — sin?0= (

Sol: t A—l—BC A
ol:tanA = 1=

BC = AB = k,say

AC = \/AB? + BC? = \Jk? + k? = /2k? = k\/2

sinA=%=L=i " )
AC k2 2
AC Tz V2
ZsinAcosA=2xixi=2xl=1
V2 V2 2

Example 5 : In A OPQ, right-angled at P, OP = 7 cm and 0Q - PQ = 1 cm Determine the values of sin
Q and cos Q.

Solution : In A OPQ
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0Q? = OP? + PQ? Q
(1+ PQ)? = OP? + PQ?
1+ PQ? + 2PQ = OP? + PQ?
14+ 2PQ =0P?=72=49
2PQ = 48 = PQ = 24 cm
[1 N\,
0Q=1+PQ=1+24=25cm P 7m
,_0P_7 . . _PQ_24
st—OQ—25 an cosQ—OQ—25
EXERCISE 8.1
1. InA ABC,right-angled at B, AB = 24 cm, BC =7 cm. .
Determine :
(i) sin A, cos A (ii) sin C, cos C
7cm
Sol: In AABC,£ZB=900 90°
A [ B
AC? = AB? + BC?(From Pythagoras theorem) Z4cm
AC* = 247 4-7%
AC? =576 + 49
AC? = 625 = AC = V625 = ACQRcm
(1) (ii)
S'A—BC—7 C_AB_24
MATACT 2 e TN T
, _AB _24 e BC_
COSATUCT S YT ACT 25
2. InFig 8.13, find tan P - cot R. ‘ P
Sol: In APQR,/Q=900 \
A}
N\
2 _ 2 2 b
PR* = PQ* 4+ QR?*(From Pythagoras theorem) §% Gais \13 cm
QR? = PR? — PQ? = 132 — 122 = 169 — 144 = 25 %
“".
_ \
QR=5cm Q \R
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R R
tanP—cotR=Q——Q—=0

PQ PQ
3. IfsinA = % calculate cos A and tan A.

Sol: sin4 = E = %
4 AC
BC = 3k, AC = 4k
AC? = AB? + BC?(Pythagoras theorem)
(4k)* = AB? + (3k)?

AB? = 16k? — 9k? = 7k?

AB =+/7K* =7k
AB 7k 7
COSA=—4=—=—
AC 4k 4
— BC 3k 3
ah ==
AB 7k 7
4. Given 15 cot A =8, find sin A and sec A
Sol: tA—8—AB
ol: co _E_ﬁ

AB = 8k; BC = 15k

AC = \/AB? + BC? = /64k? + 225k? = /289k2 = 17k

_BC_15k _15
SMA=AC T 17k 17
secA=£=ﬂ=H

5. GivensecO = %calculate all other trigonometric ratios.
13 AC

12 AB

AC = 13k; AB = 12k

Sol: secO =

BC = AC? — AB? = \/169k?2 — 144k? = /25k2 = 5k

. _BC_ 5k _5
S =AC T 13k 13

o _AB_12k 12
COSE=ACc T 13k 13

C
4k
3k
900[_

A B
C
15k

90°|_
A 8k B
C
13k
0 90°
A I_ B
12k
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. _BC_ 5k _5
MY=AB T 12k 12
9= 1 _13
SR "~ sinf 5
i i 12

C0t9=m=?

6. If Z Aand Z B are acute angles such that cos A = cos B, then show that Z A= ZB.

Sol A B AC BC
ol:cosA=cosB=> —=—
AB AB
AC =BC
A C
/A = / B (angles opposite to equal sides of triangle are equal.)
. s Z . (1+sin0)(1-sinB) .. (1+sin0)
7. Givencot 8= 5 ,then evaluate (i) T (ii) =)
Sol to .
ol: cotf === —
8 BC

AC? = AB? + BC? = (7k)? + (8k)? = 49k? + 64k? = 113k?

AC = 113k
BC 8k 8 AB 7k 7
sin @ cosf =

T AC  Viisk +Jii3’ AC ~ Viisk Vii3

( ) (1+sin6)(1—sin6)
(1+cos0)(1—cos )

(7)) ;
ey )
_ (VI13+8)(VII3—-8) 113—64 49 9 9o°|_
A 7k

T (VI3 +7)(VII3—7) 113-49 64 B
145
. 1+sin6 J113 V113 +8
(”) = =
cos 0 7 7
V113
- 2
8. If 3cotA = 4, check whether L:zzz = cos?A — sin?A or not.

C
Sl —
0l:co = 3 = BC
3k
AB = 4k; BC = 3k
90°
AC? = AB? + BC? = (4k)? + (3k)? = 16k? + 9k? = 25k? A T [
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AC =5k

T 1 _3

e " cotAd 4
.A_Bk_3_ A_4k_4
sin _Sk_S’COS =tr =%

1—tan2A_1_(% 3
1+tan2A_1+(%)2_

2 2
cosZA—sin2A=(f) _(3> 16 9 16-9 7

5 5/ 25 25 25 25
1—tan’A 24 i P
1+ tanza o0 0T SR T8
9. Intriangle ABC, right — 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 Asin C
1 BC
Sol:tan A = E—E
C
BC = k; AB =3k
AC? = AB? + BC? = (V3k)" + (k)? = 3k? + k2 = 4k? k
90°I_
AC = 2k
A V3k B
k1 _V3k B
sind = - = 7; cos AW
3k V3 ko1
SinC=7=7;cosC=ﬁ=_
o _ 1 1 v3 3
(L)SlnAcosC+cosAsmC—EXE+7><7
_1,3_4_
44 4
y o V3.1 1 43
(u)cosAcosC—smAsmC=7><E—Ex7
B
= A

10. 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

Sol: PQ=5cm, PR+ QR =25 cm.
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Let QR = xcm

PR+ x =25

PR = (25 —x)cm

PR? = QR? + PQ?(Pythagoras theorem)

(25 —x)%? = x% + 52

625+ x? — 50x = x? + 25 P 5cm Q
50x = 625 — 25 =600
x =12

QR=12cm,PR=25—-12=13cm

QR _12
WY =5 13
PQ 5
Pt —
ST =PR T 13’
R 12
tanP—Q—z—
PQ 5

11. State whether the following are true or false. Justify your answer.
(i) The value of tan A is always less than 1
Sol: False

If opposite side and adjacent side are equal then tan A=1

12
(ii) sec A = — for some value of angle A.

5
Sol: True.
hypotenuse
secA = — - >1=secA>1
side adjacent to angle A
(iii) cos A is the abbreviation used for the cosecant of angle A
Sol: False.
cos A is the abbreviation used for “cosine of angle A”
(iv) cot A is the product of cot and A.
Sol: False.

cot A means “cotangent of ZA”

(v)sin6 = 3 for some angle 6.

Sol: False.

side opposite to angle 6

sing = hypatentise < 1 (Since side is less than hypotenuse)

4
sinf = 3 > 1 is not possible for some angle.

Trigonometric Ratios of Some Specific Angles

BALABHADRA SURESH-AMALAPURAM-9866845885 Page 8




X CLASS-MATHEMATICS 8.INTRODUCTION TO TRIGONOMETRY NCERT:2024-25

ZA 0o 300 450 60° 90°
0_, 1 1|2 1 1 3 V3 4,
4 42 |4 J2 2 4 2 4
1 1 V3
sin A 0 - — - 1
2 V2 2
V3 1 1
cos A 1 i — = 0
_ 2 V2 2
sin A 1 .
osA | tanA 0 \/_§ 1 V3 | not defined
1 not 1
tan A s defined V3 L ﬁ .
! A 1 2 V2 2 defined
co; 1 sec \/§ 2 : not define
not
sin A ST, defined 2 V2 \3 1
Example 6 : In A ABC, right-angled at B, AB = 5 cm and £ ACB = 30°. Determine the lengths of the
sides BC and AC.
Sol:tanC = e
ol:tanC = 2=
tan 300 = — A»x
BC "
i 5 .
ﬁ =5C = BC = Sﬁcm 5 em ‘\-ﬂ,\._\‘
B 303; "““-._\_-\ "
in30° =—
sin A
i1 B
ChaTaing AC =10cm

Example 7 : In A PQR, right-angled at Q, PQ = 3 cm and PR = 6 cm. Determine £ QPR and £ PRQ.

Sol:sinR =22 =2 -1 _in30° P
PR 6 2 =~
ZPRQ = 30° e em
- M
\
~QPR = 90° — 30° = 60° Q R

1 1
Example 8 : If sin (A —-B) = 5 €os (A+B)= 5,00 <A+ B <90°%A> B,findAandB

1
Sol:sin(A -B) = == sin 30°

1
cos (A + B) = E=cos600

SR I se— 2)
(1)+(2)=>A—B +A+B =30°+ 60°

=>2A=90°=>A=%°=45°

Substitute A = 45° value in (2)
459 + B = 60°
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= B = 60° — 45% = 15°
~A=45% and B =15°

EXERCISE 8.2
1. Evaluate the following:
(i) sin 60° cos 30° + sin 30° cos 60°
Sol: sin 60° cos 30° + sin 30° cos 60° i \/§+1 - 3+1 s LA 1
g = — M — —_ X —_-—= - — T i T e T
OL:sin cos + sin cos 5 > 5 %5 27 1 1

(i) 2 tan?45° + cos?30°- sin? 602
Sol: 2 tan?45° + cos?30°—sin? 602.

=2><(1)2+<ﬁ> —<£> =2x1=2

2 2
(@D cos 45°
" Sec300 + cosec 60°
1 1
- cos 45° 2 \Z
O sec300 + cosec 30° £+2 T 24243
V3 V3
1 V3 V3
= —— X =
V2 2+42V3 V2(2+2V3)
Vi VEE-1)_VEXxVAWE-1)_3I-E
T WZWE D) VBB 1) \NEG - D 8
i sin 30° + tan 45° — cosec 60°
I sec30° + cos 60° + cot 45°
1,,_ 2
_— sin 30° + tan 45° — cosec 60° 2 B
O T5ec300 + cos 600 + cot 45 _i+l+ 1
N

V3+2V3—4
T 2y3 V3+2V3-4 3V3-4

T 413+ 23 44V3+2V3 33 +4

2v3
_3V3-4 3V3-4 27-24/3+16 _43-24V3
T3/3+4 3V3-4 27 - 16 11

5c0s%60° + 4sec?30° — tan?45°
sin230° + cos230°

)

5c05260° + 4sec?30° — tan?45°
sin?30° + cos230°

Sol:
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5 x (%)2 +4x (\/%)2 —(1)?

B +(%)

5. 16

-1 3
1tz

15+ 64 — 12
T2 _67

- 148 12
7

2. Choose the correct option and justify your choice :

@) AETE (A)sin60° (B)cos60° (C)tan60° (D)sin30° [A
) TT7an30° sin cos an sin [A]
2 % L 2 2
2 tan 30° V3 3 3 2x3 3
ol: = = =2 = =—=15in60°
1+ tan?300 1+(1)2 1+ % axvz 2
\/g 3 3
. 1—tan?45° o —
(ll) m = (A) tan 90 (B)l (C) sin 45 (D) 0 [D]
- 1—tanz45°_1—1_0_0
& TTta?as® 1+1 2
0
(iii) 2 tan 300 = (A) cos60°  (B)sin60° (C)tan60° (D) sin30° C
iii 1 tan?30° cos sin an sin [C]
. ) 2
2 tan 30° 73 72 3 2 3 3 +3x+3
Sol: = ‘/§2= 0 =£=—x—=—=—=\/§=tan60°
1 — tan?30° : (1) 112 3 2 43 33
\/g 3 3

3. Iftan(A + B) = V3andtan(A- B) = %; 0° < A + B<90°% A > B, find A and B.

Sol: tan(A + B) = V3 = tan 60°

A+B=60°> (1)

1
tan(A- B) = — = tan 30°
V3

A—B=30°>(2)
(D+(@2)=>A+B+A—B =60°+30°

2A=90°= A = 45°

BALABHADRA SURESH-AMALAPURAM-9866845885 Page 11




X CLASS-MATHEMATICS 8.INTRODUCTION TO TRIGONOMETRY NCERT:2024-25

From (1);45° + B = 60° = B = 15°

4. State whether the following are true or false. Justify your answer
(i) sin (A+ B) =sin A +sin B.
Sol: False.
Let A =30° and B = 60°
sin(4 + B) = sin(30° + 60°) = sin90° =1
sin A + sin B = sin30° + sin 60° =%+\/7§= 1+2\/§
sin(A + B) # sinA + sin B
(ii) The value of sin 0 increases as 0 increases.
Sol: True.

1 1 3
sin 0° = 0;sin 30° =E;sin45° =ﬁ;sin600 =\/2—_;sin900 =1

(iii) The value of cos 6 increases as 0 increases.
Sol: False.

V3 1 1
cos0°% = 1;cos 30° =7;cos450 =—;c0560° = =;c0s90° =0

V2 2
(iv) sin 6 = cos 0 for all values of 6.
Sol: False.
sin 6 = cos 0 is true for only 459
(v) cot A is not defined for A = 0°.
Sol: True.
cos0° 1

— = i is not defined.

8.1 Trigonometricldentities

An equation is called an identity when it s true for all values of the variables involved. Similarly, an
equation involving trigonometric ratios of an angle is called a trigonometric identity, if it is true
for all values of the angle(s) involved.

Identity I: sin?A4 + cos?A = 1
In AABC , 2B = 90°

AB? + BC? = AC?(Pythagoras theorem) C
Dividing each term by AC?, we get
AB? BC? AC?

= 0
AC2+AC2 AC? 90 []

(AB)2 = (BC)2 .
AC AC)
sin?A + cos*A =1

Identity II: sec?A — tan?A = 1(0°<A < 90°)

sin?A + cos?A = 1 (from Identity I)

Dividing each term by cos?A4, we get
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sin’A n cos’A 1
cos?2A  cos?2A  cos?A

tan*A + 1 = sec?A

sec’A —tan’A =1
Identity I1I: cosec’A — cot?A = 1(0° < A<90°)
sin®A + cos?A = 1 (from Identity I)
Dividing each term by sin?4, we get
sin?A  cos?A 1

- +— =—
sin?A  sin?2A  sin2A

1 + cot?A = cosec?A

cosec’A — cot’A =1

sin?A + cos?A =1 sec’A—tan’A=1 cosec?A —cot?A =1
sinZA = 1 —cos?A sec’A =1+ tan®A cosec?A =1+ cot?A
sinA = 1 — cosZA tanA = sec’A — 1 cot?A = cosec’A—1
1 1
cos?A =1-sin’A secA + tanA = i cosec A+ cot A = W
cosA = /1 — sin2A secA—tanA=m cosecA—cotA=m
Example 9 : Express the ratios cos A, tan A and sec A in terms of sin A.

Solution: sin?A + cos?A =1

C
cos?A =1 — sin®A
cosA =+/1—sin2A 1 sin 4
- sinA sin A
and = = 0
cosA 1 -—sin2A 90 -
A B
1 1
secA = = 1-sin% A
cosA /1 -sin2A

Example 10 : Prove that sec A (1 -sin A)(secA+tanA) = 1.
Sol: secA (1 —sinA) (secA + tanA)

ST i ( sinA)
cosA (L —sind)

cosA cosA
_ (1 -sind) 9 (1 + sind)

cosA cosA
1 —sin?A

cos?4

cos?A

cos?4

cotA—cosA cosecA-1

E le11: P that =
RIS FRER RN cotA+cosA cosecA+1
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cos A 1 1
cotA —cosA gpA ~ os4 _ cosA (sinA B 1) (sinA B 1) _cosecA—1

:cotA+cosA=COSA - )_cosecA+1
sin A

Sol

4+ cosA - cosA (ﬁ+ 1) (ﬁ+ 1

sinB—cosO+1_ 1

Example 12 : Prove that T TN using the identity
sec? = 1 + tan?0
Sl LS — sinf —cosf +1
sinf +cosf —1
Dividing numerator and denominator by cos ©.
sinf —cosf +1
_ Cos @ _tanf —1+secf (tanf +secH)—1
sinf +cosf —1 tanf+1—secd (tanfh —sech)+1

cos @

_ (tanf +secf) —1 (tan6 —secH)
"~ (tanf —secH) + 1~ (tan — sech)

_ (tan? 0 —sec? ) — (tan 6 — sec 6)
" [(tan @ — secH) + 1] x (tan 6 — sec )

_ —1 —tan®8 + sec@
" [tan® —sec@ + 1] x (tan O — sech)

B —1[tan 6 —sec6 + 1]
" [tan® —sec + 1] x (tan O — sech)

_ -1 _ 1
" tan@ —secO secH —tan6

EXERCISE 8.3

1. Express the trigonometric ratios sin A, sec A and tan A in terms of cot A

Sol: cosec’A = 1 + cot?A

cosec 0 = +/1 + cot?A

1 1
cosec 0 1+ cot’A

1 cot?6+1 1+ cot?0
se09=\/1+tan29=\/1+c =\/ =

Sinf =

A

ot20 cot?6 cot@
" 1 cotd
cosfO = =
secd 1+ cot26
tanf =

cotd
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2. Write all the other trigonometric ratios of Z A in terms of sec A.

C
Sol:cosA =
secA
sec @
Vsect -1
) 1 sec’A—1 Vsec?A—1 90°
sind =+1—cos?24= |1— = = 2]
sec?A sec?A sec4 a
1 B
1 secA

cesec A =

sind  +sec24A—1
tanA4 = +/sec?4—1

1 1
tanA  sec?d — 1

3. Choose the correct option. Justify your choice.

(i) 9 sec’A — 9 tan?A [B]
(A)1(B)9()8(D)0O

Sol: 9 sec’?A — 9 tan?4 = 9(sec’A — tan?A) =9x1=9
(i) (1 + tan 6 + sec 6) (1 + cot 6 - cosec 0) = [C]
(A)0O(B)1(C)2(D)-1

Sol: (1 + tan O + secH)(1 + cot6 - cosecB)

_(1+sin0+ 1 )(1+cost9 1 )
N cosf cos@O sinf@ sinf

_(cos@+sin6+1)(sin9+c059—1)

cotd =

cos 0 sin 8
(sin@ + cos 8)? — 12
- sin @ cos 6 ]
sin?6 + cos?0 + 2sinfcosO — 1
- < sin 0 cos 6 >
1+2sinfcosf —1
- sin 0 cos
2sinf cos 8
- sin 0 cos 6 -
(iii) (secA+tanA) (1-sinA) = [1]
(A) sec A (B) sin A (C) cosec A (D) cos A
. 1 sin A .
Sol: (secA + tanA)(1 —sinA) = <cosA P A) (1-sinA)

(1 + sinA) _ 1—sin?A  cos?A
:W(l—smA)z cos A - cosA =gt
5 1+tan?A
(l‘l)) lj—cotZA - [D]

(A) sec2A (B) -1 (C) cotzA (D) tanz A
g tan*A 1+tan’*4A 1+ tan®4

"1+ cot?A 14+ 1 ~ 1+tan?a
tan’A tan2A
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4. Prove the following identities, where the angles involved are acute angles for which the

expressions are defined.
1—cos0@

' 0—cotf)?=———
(i)(cosec cot @) EYTTT

Sol: (cosec 8 — cot 6)?
_ ( 1 cos 9)2
~ \sin® sin6

_ (1 — cos 9)2
o sin @

(1 —cos6)?
=7 sin%0

(1 — cos 6)?
=~ 1—cos26

B (1—-cos8)(1—cosH)
" (14 cos8)(1 — cosH)
_ 1—cos@

" 14 cos6

cos A 1+sind

- _9 1
o) 14+ sinA ¥ cos A 25E
ol cos A N 1+sinA cos’A + (1 + sin A)? B cos’A + sinA+ 1+ 2.sin 4
or 1+sind cosA  cosA(1+sind) cosA(1+sinA)
_ 1+1+42.sinA  2+2.sinA  2(1+sind) 2 _9 2
" cosA(1+sind) cosA(1+sind) cosA(1+sind) cosA Se¢
(i) tan @ i cotO i & i Y
iii R p———— sec @ cosec
sin 0 cos 6 sin 0 cos 6
Sol: tan 6 4 cotd __cosf sinf _ _ cos 0 sin 0
"1—cotf 1—tané _cosf _sinf  sinB—cosf ' cosf —sinb
sin @ cos 6 sin 6 cos 6
3 sin?0 cos?0 3 sin30 — cos30
" cosf (sin®—cosf) sinB (sind —cos@) sin6 cos O (sin O — cos O)
_ (sinG—cosH)(sin29+c0529+sin9cos€)_ 1+2sinfcosf 1 +sin9c059
B sin @ cos 9 (sin 6 — cos 0) " sinfcos@®  sinBcosO sin6cosH

=secOcosecOd +1
1+secAd sin?A

@) secA 1-—cosA
sin?A 1——cos’A (1 + cosA)(1 —cosA)
Sol: RHS = = =
1—cosA 1-—cosA 1—cosA
1 secA+1
=1+4+cosdA=1+ = =LHS
secA secA

cosA —sind+1
cosA+sind—-1

= cosec A + cot A ,using the identity cosec*A = 1 + cot’A

(@)
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] cosA sin4 1
_cosA—51nA+ 1 _ sinA_sinA+sinA_ cotA — 1+ cosec A

‘cosA+sinA—1 cosA sinA_ 1 = cotA+1-— cosecA
sinA  sinA sinA
cotA — (1 —cosecA) cotA— (1—cosecA)
" cotA+ (1 —cosecA)” cotA — (1 — cosecA)
cot? A+ (1 — cosec A)? — 2 cot A (1 — cosec A)
B cot?2 4 — (1 — cesec A)?
cot? A + 1 + cosec? A — 2cosec A — 2 cotA + 2 cotAcesec A
B cot? A — (1 + cosec? A — 2cosec A)
cosec? A + cosec? A+ 2 cot A cosec A — 2cosec A— 2 cotA

N cot2 A —1 — cosec? A + 2cosec A
_ 2cosec? A + 2 cot A cosec A — 2cosec A — 2 cot A

cot? A —1 — cosec? A+ 2cosec A
_ 2cosec A(cosec A + cot A) — 2(cosec A + cot A)

cot2 A — cosec? A — 1+ 2cosec A
B (cosec A + cotA)(2cosec A — 2)

—1—1+4 2cosec A
_ (cosec A + cotA)(2cosec A — 2)

2cosec A — 2

Sol

= (cosec A + cot A)

1+ sinA

(vi) 1 1

=secA+tand

I
<3
5

1+sinA

l: _—
50 1—sinA

_ (1+sinA)(1+ sinA)
| =sinA)(1 + sin4)

(14 sinA)?
1 — sin?4

V(1 + sinA)?
VcosZA
1+ sind
- cos A
1 sinA
~ CosA ' cosA

=secA+tand

&

wid) sin @ — 2sin®0
ALk 2c0s360 — cos @

sin —2sin®0  sinf(1—2sin0)  sinf(1—2sin?0)  sinO(1 — 2sin?6)

Sol: = = =
e 2cos30 —cos@ cos@ (2cos?60 —1) cosO(2(1—sin?6)—1) cosO (2 —2sin?6 — 1)
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_ sinf(1 - 2sin?0) _ sin@
" cosO(1 — 2sin20)  cos@
(viii)(sin A + cosecA)? + (cos A + secA)? = 7 + tan*A + cot?A

=tan6

Sol: L.H.S = (sinA + cosecA)? + (cos A + sec A)?

= sin?A + cosec?A + 2 sin A.cosec A + cos*A + sec?A + 2.cos A.sec A

1
= sin?A + cos?*A + cosec?A + sec?A+ 2sinA X ——+ 2cos A X
sinA cos A

=1+4+cot?A+1+tan*?A+1+2+2
=7 + tan?A + cot?A
=R.H.S
1
tan A + cotA

(ix)(cosec A - sin A)(sec A - cos A) =

Sol: LHS = (cosec A- sin A)(sec A - cos A)

) A)( 1 A)_l—sinzAxl—coszA
e cos A S " sind cos A

1
- (sinA
= i b4 St =cosA.sinA
sinA = cosA |

1 _ 1 _ 1 _ cos A.sinA
tanA + cotA sind | c0sA ¢in?A + coslA 1
cosA " sin4 cosA.sinA

RHS =

=cosA.sinA

(x)

1+ tan?A B (1 —tand4
1+ cot?A \1—cotd
s 1 4+ tan?A 3 sec? A 1 1. O\ y sin?A 3 sin?A
i 1+ cot?A  cosec?A  cos?A ~ sin?A  cos?A 1  cos?A
3 1_sinA . cosA —sin A\ 2
(1 - tanA) _ cosd | _ cos A
1

1—cotA _cosA| |\ sinA—cos4
sin A sin A
3 <(cosA —sinA)? sin*A > 3 sin?A

X
cos? A (sinA — cos A)?

2
) = tan?A

= tan®A

= tan?A

cos?A

Some more problems
Show that \/(1 — cos20)sec?0 = tan0
Prove that sin®0 + cos®0 + 3sin?6cos?6 = 1

Ifsin® + cos® =+/3,then prove thattan® + cot® = 1

sin @ 1+cos@

Prove + — = 2 cosecB
1+cos @ sin 6

tan A tan A

- = 2 cosecH
1+secA 1-secA

Simplify (1 + tan? 8) (1 - sin®) (1 + sin®)

If 2sin®0 - cos? © = 2, then find the value of 8

Show that tan?6 + tan*6 = sec*0 — sec?6

. If 1 + sin?@ = 3sin0 cosB, then prove thattan® = lor1 /2

10. acos 6+b sin 6=m and a sin 6-b cos 6=n, then prove that a24+b2=m2+n2

11. Prove th\'/sec"l_1 + JseCAH = 2cosec A

O 0 N kN

secA+1 secA-1
tan 6 cotf
1-cotf 1-tané

BALABHADRA SURESH-AMALAPURAM-9866845885 Page 18

12. Prove that

=1+ secl cosecO




X CLASS-MATHEMATICS 8.INTRODUCTION TO TRIGONOMETRY NCERT:2024-25

.2 1
13. The value of (Sln ik ey 9)

1+tan@

14. Ifsec§ = /2 then the value of
15. If secO +tanf = p,thentané.
16. Prove that:—>29 =2 4 e

cotO+cosecd® cotO@—cosec 6

sing ’

0 0
17. Prove that fan + = 1tan @ + cotf = secOcosec 6 + 1
1—cot@ 1-tan @

18. sinA + sin?A = 1, then find the value of the expression (cos?A + cos*A)
19. If sin@ + cos @ = /2, prove that tan 6 + cotf = 2

Answers: 13)1 14)2vZ  15) ’”2—;1 18)1
MCQ
1. The value of (sin30° + cos30°) — (sin60° + cos60° ) is
(A)-1 (B)O ()1 (D)2
2. The value of (sin 45° + cos 45°) is
il D)1
V2 2
3. IfcosA = % ,then the value of tan A is
) 3 B 3 ©) 4 D 5
z (B)7 3 (D)3
4. Given thatsin® = % ,then cos0 is equal to
b b Ay a
A - D) ——
(4) —— (B)~ O)—— (D) T
5. If AABCis right angled at C, then the value of cos (A+B) is
(A)0 (B) 1 (€)12 (D) V3/2
6. Ifsin A +sin’ A = 1, then the value of the expression (cos® A + cos* A) is
(A) 1 (B) 1/ 2 i 2 (D)3
7. If4tan® = 3, then % is equal to
(A)2/3 (B)1/3 (C)1/2 (D)3/4
8. Ifsin 8 —cos 0 =0, then the value of (sin® 8 + cos’ 0) is
(A)1 (B)3/4 (C)1/2 (D)1/4

DB [2)B  [3)B  [4C [5A [6)A [7c  [8)C |

1. Assertion: The value of sin60°cos30°+sin30°cos60° is 1.
Reason: sin90° = 1 and cos90° = 0.

2. Assertion: The value of 2tan®45°+cos%30°-sin?60° is 2.
Reason: The value of tan45° = 1, cos30° = \/3/2, and sin60° = \/3/2

3. Assertion: Ifx = 2sin’0 and y = 2cos®0 + 1, then the value of x + y = 3.
Reason: For any value of 6, sin®0 + cos?0 = 1.

4. Assertion: sin A is the product of sin A.
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Reason: The value of sin 0 increases as 0 increases.

5. Assertion: In a right AABC, right angled at B, iftan A = 1, then 2sinA.cosA = 1.
Reason: cosec A is the abbreviation used for cosecant of angle A.

6. Assertion: In a right AABC, right angled at B, iftan A = 12/5, then sec A = 13/5.
Reason: cotA is the product of cot and A.

7. Assertion: If xsin®0 + ycos®0 = sin 0 cos 0 and x sin 0 = y cos 6, then x* + y* = 1.
Reason: For any value of 6, sin®0 + cos?0 = 1.

8. Assertion: (cos*A - sin*A) is equal to 2cos?A - 1.
Reason: The value of cos 0 decreases as 0 increases.

9. Assertion: If cos A + cos®A = 1, then sin®A + sin*A = 1.
Reason: sin®A + cos?A = 1, for any value of A.

10. Assertion: sin(A + B) = sinA + sinB.
Reason: For any value of 0, 1 + tan®0 = sec?®.

| Db | 2)a[3)a[4)d[5)b | 6)c|7)a|8)b]|9a]10)d |
PREVIOUS YEAR PROBLEMS:

CBSE-2024

1. Ifsec@ —tan O = m, then the value of sec —tanf =

ERE

2. If cos(a + p) = 0,then value of cos (ﬂ) ~

2 vZ
3. Evaluate : 2v/2 cos 45° sin 30° + 2v/3 cos 30°
1 1 V3
Sol:2V2 X —=X—=4+2V3xXx—=1+3=4
ol: 242 57 V3 -

4. If A=60°and B = 30°% verify that : sin(A+ B) = sinAcos B + cas AsinB
Sol:LHS = sin(A + B) = sin(60° + 30°) = sin90° = 1

RHS = sin A cos B + cos A sin B = sin 60° cos 30° + sin 30° cos 60°

—fﬁxV§+1x1—3+1—3+1—4—
272 "272 474 4 A
~LHS=RHS

CBSE-2023

5. If 4cot?45° —sec?60° + sin?60° + p = % ,then find the value of p.

3
Sol: 4 cot? 45° — sec? 60° + sin? 60° + p = )
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v\’ 3
4X(1)2—(2)2+<7> +p=Z

B e e
21 TPTY

p=0
6. If cosA+ cos* A = 1,then find the value of sin*A + sin*A.

Sol:Given : cosA+cos*A=1

A 2
cosA=1-—cos“A sin? A+ cos?A=1

— o2
cosA =sin“ A sinf A=1—cos2A

Squaring on both sides cos?A=1—sin’A

cos? A =sin* A
1—sin? A =sin*A
sin?A + sin*A =1

7. Prove that: (ﬁ — cos 0) (ﬁ — sin 9) _ 1

" tanO+cotd

. l'LHS—( 1 9)( 1 ) 9)_ 1 —cos?6\ (1 — sin?6
ok ~ \cos® cos sin 0 SInY ) cos @ sin 0

sin®0 cos*6
= X — =sinf.cos @
cos @ sin @

1 1

Ll tanficotd sind , cosg
cos6@ siné
sin@.cos @ ]
T me— oL
Please download VI to X class
~LHS=RHS all maths notes from website

https://sureshmathsmate

rial.com/

BALABHADRA SURESH-AMALAPURAM-9866845885 Page 21




