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TRIGONOMETRY

1. Fundamental Trigonometric ldentities
(i) sin?0+cos?0=1
(i) 1+ tan?0 =sec?0

(iii) 1+ cot?0 = cosec?0

2. Sign of Trigonometrical Ratios or Functions
A crude aid to memorise the signs of trigonometrical ratio in different quadrant is

“All Silver Tea Cups”
Y

I1-quadrant| I-quadrant

®

sin and cosec all positive

are positive
' X

I11- quadrant| IV-quadrant

tan and cot | cos and sec
are positive | are positive

Yl

3. Trigonometric Ratios of Allied Angles

Allied angles (90°—0) | (90°+#6) | (180°— | (180°+ | (270°—0) | (270°+0) | (360° —
or or 0) 0) or or 0)

—’T . o (=0)

rigonometrica or or or

g- GG F-o (5

Ratio l 2 2 (n—0) | (z+06) 2 2 (21— 0)
sin 0 —sin® | cos®O cos 0 sin 0 —sino —Ccos 0 —C0s 0 —sin®
cos 0 cos 0 sin 0 —sin0 —cos® |—cosO |—sin0O sin 0 cos 0
tan © —tan©® | cotoO —cot o —tan 6 tan © cot O —cot o —tan 6

4. Sum and Difference Formulae
(i) sin (A £ B) =sinA cos B £ cos Asin B

(i) cos(A+B)=cos AcosB ¥ sinAsinB

+
(i) tan (A £ B) = M
l1¥tanAtanB
(iv) cot (A + B) = LA COLBFL
cot Bxcot A

(v) sin (A + B).sin (A — B) =sin? A —sin? B = cos? B — cos? A
(vi) cos (A + B).cos (A — B) = cos? A —sin? B = cos? B —sin? A
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tanA+tanB+tanC—-tan AtanBtanC

(viltan(A+B+C) =
l-tanAtanB—-tanBtanC—-tanCtan A

(viii) sin (A + B + C) = sinA cosB cosC + cosA sinB cosC + cosA cosB sinC — sinA sinB sinC

(ix) cos (A + B + C) = cosA cosB cosC — cosA sinB sinC — sinA cosB sinC — sinA sinB cosC

5. Formulae for Product into Sum or Difference Conversion
(i) 2sinA cosB = sin(A + B) + sin (A — B)

(if) 2cosA sinB = sinb(A + B) —sin (A — B)

(iii) 2cosA cosB = cos(A + B) + cos(A - B)

(iv) 2sinA sinB = cos(A — B) — cos(A + B)

)l )

(vi) sinC —sinD = 2 cos[C;Dj .sin(C; D]

(v) sinC +sinD =2 sin(CJr

(vii) cosC + cosD = 2 cos(C ; Dj .cos(C;Dj

(viii) cosC — cosD = Zsin(C; D) .sin[D;Cj

6. Trigonometrical Ratios of Multiple Angles

(i) sin 26 = 2 sin6 cosO = ane

1+tan“ 0

2
(i) cos 20 = c0s?0 —sin0 =2 cos?0 — 1 = 1 — 2 sin%0 = w
1+tan© 6

2tan 0
ii)tan 20 = ————
(i 1-tan® 0

(iv) sin 30 =3sin 0 —4sin® 0
(v) cos 30 = 4 cos® 0 — 3 cos O

3tan0—tan® 0
1-3tan?0

(vii) sin (0/2) = /1"32039
(viii) cos (6/2) = /1“’205 0

1-cos® _|L-cos6|_| sin6 |
1+cos® | sin® | [1+cos|

(vi) tan 36 =

(ix) tan (6/2) =
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(X) /1+5sin2A =]sin 6 + cos 0]
(xi) 4/1—sin2A =|sin 6 —cos 0]
7. Some Useful Identities

tanA + tanB + tanC — tanA tanB tanC
1 —tanA tanB — tanB tanC — tanA tanC

tan(A+B+C)=

(ii) tan 6 = cot 6 — 2 cot 20
(iii) tan 36 = tan 0.tan(60° — 6).tan (60° + 0)

(iv) tan(A + B) —tan A —tan B = tan A tan B.tan(A + B)

(v) sin © sin(60°— 0) sin(60° + 0) = % sin30

(vi) cosO cos(60°— 0) cos(60° + 0) = %00539

8. Sine, Cosine and Tangent of some Angles less than 90°

o

15° 18° [22 %) 36°
Gn | 31| ¥B5-1 1o 7z | V10-25
22 4 2 4
msgg ﬂﬂ@.%ﬁﬂEJT1
4

an | 243 J§§E 31 Y
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SOLVED EXAMPLES

Ex.1 The value of the expression

siny , lrcosy  siny

1- - is equal to
1+cosy siny 1-cosy

(A)0 B)1

(C)siny (D) cosy

Sol. Taking L.C.M.
1 sin?y ,|ltcosy siny
1+cosy siny 1-cosy

_ 1+cosy-sin?y . 1-cos’y—sin’y

1+cosy siny.(1—cosy)
_ Cosy+cos’y +0=cosy
1+cosy

Ex2IfA+B= g and cos A + cos B =1 then

(A) cos (A-B) = %

(B) |cos A —cos B| = \/%

(C) cos (A—B):—%

(D) |cos A —cos B| = —

Sol.cosA+cosB=1
A+B A-B

S0, 2¢0S cos 5 =1
orZ.E . COS A-B =1
2 2
ccos AZB - L
. 5 7

s cos(A-B)=2 cosz[A;Bj -1

:371:7
3

w|

A+B . A-B]

|cos A — cos B| = |2sin .sin
2 2 |

o1 /1_3:\E
2 3 3

Ex.3 The value of tan 63° — cot 63° is equal to
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2
(A) J§+l.,/10—2£

2
(B) J€+1"/10+2\/§

©) ‘/54” 55
(D) None of these
c0s126°

Sol. Value =———"—"-_ =_2cot 126°
—sin126°
2

=—2cot (90 + 36)° = 2 tan 36°

_ 4.5in18° cos18°
cos 36°

451 1_(\/5—1]

4 4

\/§+1

4

o NN
J5+1

JB-12@0+245)
B J5+1
= J§2+1 \10-245 Ans.[A]
Ex.4 If sin (6 + o) =aand sin (0 + ) = b, then cos 2(a. — 3) — 4ab cos (o — B) is equal to
(A)1-a2-b? (B) 1 - 23— 2b?
(C) 2 + a2 + b? (D)2-a?-b?
Sol.sin(@+a)=a,sin(0+P)=b

O0+oa=sinta 0+B=sinthb

soa—B=sina-sinth
T T
=——costa— = +coslb
2
=coslb-costa

=cos? (ab +41-b%y1-a? )

cos (—PB) =ab + /(1—a? —b? +a2b?)

— 00s? (o — B) =a2h?+ 1 —a2— b2 + a2h? + 2ab V1—a? — b2 +a?b?

. €os 2(o. — B) — 4 ab cos (o — B)
=2 ¢c0s? (o — B) — 1 — 4ab cos (o — B)

= 23202 + 2 — 232 — 2b2 +2a20% + 4ab V1-a? —b? +a2h? —1—4a%0%—4ab V1—a2 —b? +a’b?
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=1-2a%-2b? Ans.[B]
Ex.5 Prove that

1 1 - , _ 1-sin®oacos’ a
+ x sin?a cos? o= ———s

sec?a—cos?a  cosec’a—sin?a 2 +sin? a.cos? o

2 a2
CoS*° o sin“a | .
Sol. LHS = 7 —,— |sin” a cos? a
1-cos"a 1-sin”a
cos* asin? o .\ sin acos? a

" (l—cos?a)(l+cos?a) (1—sin2 a)(L+sin? o)

cos* asin? o .\ sin a.cos? o
sin® a(l+cos?a) cos?a(l+sin?a)

cos* o . sin® o

1+cos’o  1+sin®a

cos? a(l+sin? o) +sin® a(l+cos? o)
(1+cos? o)(L+sin? o)

cos® a.+sin* o +sin? o cos? a(cos? o +sin? o)
1+ (sin? o+ cos? o) +sin? e cos? o

_ (cos? o +sin? a)? —2sin? a.cos? a.+sin? 0.cos o

2 +sin? a.cos? a

1-sin? acos? a
= -7 7 -RHS
2+SsIin“ acos” o

Ex6Ifseca=13/5(0<a< g), find the value of __2-3cota

4 -9+/sec’a -1

Sol. sec o = E:>seczon—1: 169 -1
5 25

2q = 144 _12
= tan‘a =tan o
25 5

Now, the given expression is equal to

5
2-3cota _ Z_B'E _ (24-15)5
4-9tana  , 12 12(20-108)
'5
= __ 1B
12.88 352

Ex.7 If cos x =tany, cos y = tan z and cos z = tan X, prove that sin X = sin y = sin z = 2 sin 18°.

Sol. cos?x =tan?y = sec’y — 1 =cot’z -1

2
cos?z
=1+cos’x=cot?z= —
1-cos?z
tan? x
1-tan?x
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sin? x _ sin? x

=2-sin?x=

c0s2x—sin?x  1-2sin2x
= (2 —sin?x) (1 — 2sin?x) = sin?x
=2sin*x—-6sin’x+2=0
=sin*x—-3sin’x+1=0
+./0_

= sin2x = ﬂ = £(3i JE)

2 2
then %(3+ J5)>1,

50, Sin2x = %(37 J5)<1,

sinxz%zZsinlS‘J

Similarly, sin y = 2 sin 18° and sin z = 2 sin 18°.

Ex.8 Given tan15°=2-— «/5 , find tan 7%°.

Sol. We know that

+ ZA -
tan (Ajz tvl+tanA-1 ..(1)
2 tan A

Putting A = 15° we have, from equation (1),

+41+(2-+/3)2 -1
2-3

tan 71°:
2

+8-44/3 -1
2-3

Now tan 7% ° is positive, so we must take the positive sign.
+(\/€—\/§)—1
2-43
=(V6 - V2 -1)(2+V3)
=J6- 3 +2 -2=(3 - V2) (V2 - 1)

Hence, tan 7 % °=

cos 30 + cos 3¢
2cos(0—¢)—1

2005[36 + 34))005(39 - 3<|)j
2 2

2[20032 9;4)_1j_1

Ex.9 Prove that

Sol. LHS=
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ol ()

T el
232

RHS = 2COS( ;d)j cos(ezd)j cos(0 + ¢) — 25|n(e;¢Jcos(e;2¢j sin(0 + ¢)

—2cos[e ¢] [cos(e ¢Jcos (9+¢)sin(m)sin 6+ 9)]
2 2 2
—2cos(e ¢j cos(36+3¢] =LHS

2 2

Ex.10 Prove that 4 sin 270 = (5 +/5 )¥2 — (3 — /5 )12

Sol.  sin54° = cos36° = \/§4+1
=c0sh54°= |1- (‘/_HJ = % \J10 —
—1-2sin227°= % 10-25
= 2sin2279=1— % 10-245
= 165sin227°=8 -2 10— 25
=[5+ \/5)1/2 (- J5 )22
= 4sin27°0= (5+ 5)2— (2[5 )2 [ sin 27° is positive]
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EXERCISE
Q.11fsinx +sin?x =1, then cos® x + 2 cos® x + cos* x = ....
(A)O B)-1
(€)2 D)1

Q.21Ifsin0d = =S and £ <@ < . Then the value of Sin 6+cos 6 is

J2 2 tan 0
(A)0 (B) 1

1
() i (D) V2

Q.3 The expression 3[sin* {% n— oc} +sin* (3n + a)] — 2[sin® (%TH— aj +sin® (5 — a)] is equal to
(A0 (B)1 ©3 (D) sin 4o + cos 6a

Q.4Ifg<oc<n,rc<[3< %;sina=%andtan[3: %,thevalueofsin(ﬁ—oc)is

21 21
A) — B) —
) 221 ®) 221
-171 171
C) — D) —
© 221 ©) 221

tan?20 —tan’0 _
1-tan?20tan%0

(A)tan 30/ tan 6 (B) cot 36/ cot 6
(C)tan 306 tan 6 (D) cot 36 cot 6

Q.6 If tan A =1/3 and tan B = 1/7 then the value of 2A + B is
(A) 30° (B) 60°
(C) 45° (D) 145°

Q.7 cos 20° cos 100° + cos 100° cos 140° — cos 140° cos 200° =

(A)O (B) 3/4
(C)-3/4 (D) —4/3

(5T . (m)
Q.82 sm(ﬁj sm[Ej =

1 1

(A) - > (B) >

1 1

©) 2 (D) s
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9 cos [2° —sin12° N sinl47° _
€0s12°+sinl12° cosl147°

(A)1 (B)-1
o0 (D) None
Q.10 If msin 6 =nsin (6 + 2a), then tan (6 + o) cot a =

1-n m+n
(A) — (B)

1+n m-n
© m-n (D) None

m+n

n . - n
cos A+cos B SinA +sinB . .
Qll|——— | +|——— | whennisodd, is

sinA-sinB cos A—cos B

(A) 2 cot" (%) (B) zero

(C) 2 tan" (%} (D) None

Q.12 25sin?B + 4 cos (o + B) sin asin B + cos 2(a. + B) is equal to
(A) sin 2a (B) cos 2
(C) cos 2a. (D) sin 2

Q.13 If tanp = cos6.tana, then tan? (gj =

A) sin(a +B) (B) cos(a —B) © sin(a — ) D) cos(o + B)
sin(a. —B) cos(a. + f3) sin(a +B) cos(a —B)
1-cos 4a 1+cosda .
14 |
© sec® 2a.—1 ' N £ Y4 “ Y
(A)0 (B) 2
©1 (D) 4
Q.15 cos? [ij + cos? (3—nj + cosz(s—nj + cos? [7_71} is equal to
16 16 16 16
(A)0 (B) 1 (C) 2 (D) 3

Q.16 If sin A =%, where 450° < A < 5400, then sin % is

(A) 3/5 (B) - 3/5
(C) 4/5 (D) — 4/5

Q.17 cot 5° — tan 5° — 2 tan 10° — 4 tan 20° — 8 cot 40° is equal to
(A0 (B) 8 tan 40°
(C) 8 tan 80° (D) None of these
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Q.18 If 0° < 6 < 180° then J2+ \/2 + \/2+ \/2 Forrrerenan +4/2(1+cos 0) there being n number of 2’s, is equal to

(A) 2 coszin (B) 2 cos

2”71

(C) 2 cos

(D) None of these

2n+1

Q.19 The sign of the product sin2 sin3 sin5 is

(A) Negative (B) Positive
o0 (D) None of these
0 1 0 o 0 ci 0]
0.20 cos 20°+ 85|rT 7:) sin50°sin 10 is equal to
sin“ 80°
(A)1 (B)2
©) % (D) None of these
. 2
4 \/§sm(a+[3)— cos(a+ )
Q.21 It is known that sin p =z and 0 < B < x then the value of cos /6 is
sin o
(A) Independent of a for all B in (0, x)
5
B) —fortanp<0
(B) . p
(C) wfor tanp>0
15
(D) None of these
Q.22 The value of the expression cosg cos% coslo—n— sin - sin 3 sin 5—2 is
1
A) 0 B) ——
() ®) -
1 1
C) =~ D)-=
©) 2 (D) 5
0.23 sin 7X +6sin 5X +17sin 3x +12sin x _
' sin 6x +5sin 4x +12sin 2x
(A) cos x (B) 2 cos x
(C) sin x (D) 2 sin x

1
Q.24 If product of sin 1° sin 3° sin 5°.... sin 89° =2—n then n equals

(A) 44 (B) %

(C) 45 (D) None

Q.25 If xe (n, 3?71] then 4 cos? (% - g} + V4sin® x +sin? 2x_equals
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(A) 2
©)3

(B) 2
(D) -3

T T s
Q.26 1 + cosec — + cosec — + cosec — equals
4 8 16

AcotE
(A) 5

T
C) cot —
©) 2

Y
B) cot —
(B) 16

(D) None

ANSWER KEY
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EXERCISE
QNo. [ 1 ] 2 4 6 | 7 9 [10 |11 |12 |13 |14 | 15
As. |[D|A|[B|D|C|]cCc|lcCc|B|]Cc|B|B|[C|[C|[B]|C
QNo. [ 16 | 17 [ 18 [ 19 [ 20 [ 21 [ 22 | 23 [ 24 [ 25 | 26
As. |C|A|[A|A|B|[D|[B|B|[B|A]|C
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