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Intervals :

Intervals are basically subsets of R and are commonly used in solving inequalities or in finding domains.
If there are two numbers a, b € R such that a < b, we can define four types of intervals as follows :
Symbols Used

0] Open interval : (a, b) = {x:a<x<Db}i.e. end points are not included. () or 1]

(i) Closed interval : [a, b] = {x: a < x < b}i.e. end points are also included. []
This is possible only when both a and b are finite.

(iii) Open-closed interval : (a, b]={x:a<x<b} (1 or 1]

iv) Closed - open interval : [a, b) = x:a<x < b} [V or [I]

The infinite intervals are defined as follows :

0] (@, ) ={x:x>a} (i) [a, ©) ={x:x>a}
i) (= o, b) ={x: x < Db} (iv) (o0, B] = {x : x < b}
Y (=0, 0) ={x:x € R}

Properties of Modulus :
Foranya,be R

a la]
la| >0, |a] = |-al, la| > a, |a| > -a, |ab[ = |a] |b], b| = [b|
la+ bl <]a] +|b], la—Dbl=[|a] —|b]|
Trigonometric Functions of Sum or Difference of Two Angles:
(a) sin (A £ B) = sinA cosB * cosA sinB .. 2 SinA cosB = sin(A+B) + sin(A-B) and

and 2 cosA sinB = sin(A+B) — sin(A-B)
(b) cos (A £ B) = cosA cosB+ sinA sinB
.. 2 cosA cosB = cos(A+B) + cos(A-B) and 2sinA sinB = cos(A-B) — cos(A+B)
© Sin?A — sin®B = cos?B — cos?A = sin (A+B). sin (A—- B)

@) c0S?A — sin?B = c0s?B — sin?A = cos (A+B). cos (A-B)
cotAcotB+1

e cot (A£B) =" 1B cotA

tan A +tanB +tanC-tan A tanBtanC
® tan (A+B+C)_1—tanAtanB—tanBtanC—tanCtanA .

Factorisation of the Sum or Difference of Two Sines or Cosines:

— C+D c-D
@ sinC + sinD =2 sin% cosQ (b) sinC —sinD =2 cosL sin——
2 2 2 2
— Cc+D c-D
©) cosC + cosD = 2 cos C:Zi coSs D @) cosC—-cosD=-2 sin% sinT

Multiple and Sub-multiple Angles :

0 0
@ cos 2A = c0s’A — sin’A = 2c0s’A—-1 =1 -2sin’A; 2 cos’ =1 + cosH, 2sin’; =1 - cos6.
. 2tanA _-tan®A o 4 s
(c) sin 24 = 1o tan’ A ' cos 2A = —tan’A {d) 5in 34 = 3 5InA — 4 sinA

_ 3tanA - tan’A

(&) cos 38 = 4 cosiA - 3 cosA ) tan 34 =
1-3tan“A
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Important Trigonometric Ratios:

(a) sinnt=0 ; cosnn=(-1) ; tannn=0, wherenel

n V31 5n
(b) sin 15° or sin 12 = ﬁ = c0s 75° or cos —— ;

12
cos 15° o cosi = ﬁﬂ =sin 75° or sin T ;
Feosyy o2 ° rsin 35 ’
tan 15 = 341 =2 /3 =cot75°;tan75 = A1 =243 =cot 15
T — T
(c) sin—~ orsin 18° = @ & cos 36°orcos- = £+1
10 4 5 4
Range of Trigonometric Expression:
- JJa?+b? <asin@+bcosh < Ja?+b?
Sine and Cosine Series :
_ sin% n—1
sino + sin(o+ B) + sin(a + 2B) +...... +sin((x+n—1[3)= — B sin [O“r 5 B}
sinz
sin% n-1
coso + cos(o+ ) +cos(o+2f)+...... +cos((x+n_1[3)= B cos(OHTBj
ins

2

Trigonometric Equations
Principal Solutions: Solutions which lie in the interval [0, 2r) are called Principal solutions.
General Solution :

>

(i) sin9=sinoc:>9=nn+(—1)”uwhereae{—§ ﬂ,nel.

(ii) cosf=cosoa=>0=2nntowherece [0,],ne L.

iii tano=tanoo =>0=nn+ awherea e _rr ,hel
(iii) 55

(iv) sin?6 = sin®q, c0s?6 = cos?q, tan?6 =tan*o00 = 0=nmxo.



