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UNIT -3
TRIGONOMETRY

IDENTITY 3.1
Cos (o + ) =cos a cos  —sin a sin

Proof

(0.1)4

(1.0 )

S (cos (-p), stn ()

(0.-1)
e Consider the unit circle with centre at O. Let P = P(1,0).
e LetQ, R and S be points on the unit circle such that ZPOQ = a.,
£POR =a+ B and £POS =P
e Clearly, angles o, a+3 and —f are in standard positions.
e Now, the points Q,R and S are given by Q(cosa,sina),

R(cos(a + B), sin(a + B)) and S (cos(—p),sin(—P)).
Since APOR and ASOQ are congruent. So, PR = SQ which gives PR? = SQ?
Thus, [cos(a + B)—1]* + sin*(a. + B) = [cosa—cos(—P)]° + [sina—sin(—P)]
—2cos(a + B) + 2 = 2—2cosacosP + 2sinasinf3

Hence, cos (o + ) = oS a cos B — sin a sin .

IDENTITY 3.2
Cos (a—f) = cos a.cos p + sin a sin
Proof
We know that ,cos (o + B) = cos o cos f —sin a sin 3
Cos (a—P) =cos [a+ (—P)]

kindl /0Ll l(py answers to our email id - padacalai nm‘@gmil com?
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= cos a cos (—f) — sin a sin (—p)

Cos (a—f) = cos a cos B + sin a sin .

IDENTITY 3.3
Sin (o + ) =sin a cos p + cos a sin B
Proof

Sin (o:+p) = cos [~ (a« +B)]
= CO0S [(g — o) — B]

Cos (a—f) =cos a. cos 3 + sin a. sin B

=cos ("—a) cos P +sin (m— a) sin B
2 2

[cos(90° — 6 ) =sind]

Sin (o + B) =sin a cos B + cos a sin

IDENTITY 3.4

sin(a—P) = sinacosf —cosasinf

Proof
Sin (a.+ B) =sin o cos f + cos a sin B
Sin (o + (-B)) = sin a cos (-p) + cos a sin(-P)
Sin (o.— ) = sin a cos  — cos a Sin
IDENTITY 3.5
tana + tanf
+ =
tan(a.+ B) 1—tanatanf
3 I SS PRITHVI PRIT-EDUCATION
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Proof

tan(a + ) =-sintd)
cos(a+f3)

__ sina cos B+cos asin 3

" cos a cos B—sin a sinf

sin a cos B+cos asin 3
_ cos a cos B
~  cos acos B—sin a sinf
cosacosf3

tana + tanf3
+B)= ——MM—
tan(a + ) 1—tanatanf’
IDENTITY 3.6
tan(a - B) = tana— tanpg

1 + tanatanf
Proof
tan(a — B) =-sin(e=p)
cos(a—P)

__ sina cos B—cos a sin 8
cos a cos B+sin a sinf3

sin a cos B—cos a sin 3
_ cosacos 3
~  cos a cos B+sin a sinf

cosacosf3
_ tana— tanf
tan((x B) - 14+tanatanf
IDENTITY 3.7
Sin2A =2sin Acos A
4 I SS PRITHVI PRIT-EDUCATION
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Proof
Sin (o + B) =sin a cos B + cos a sin
Taking a = = A,
Sin (A + A)=sin Acos A +sin Acos A
Sin 2A =2 sin A cos A.

IDENTITY 3.8

Cos 2A = cos? A —sin® A
Proof

Cos (a+ B)=cos a.cos B —sin a sin
Taking a =B = A.

Cos (A+A)=cos Acos A-sin Asin A
Cos 2A =cos® A —sin® A,

IDENTITY 3.9

Tan2A = _2tanA
1—tan2A
Proof

tana + tanf
+ =, S “a» =
Tan (OL B) 1—tanatanf

Takinga=p=A

tanA + tanA
Tan (A+A) = ———
1—tanAtanA

Tan 2A = _2tanA
1—tanZA

5] SS PRITHVI
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IDENTITY 3.10
Sin2A = _2tanA
1+ tan?A
Proof

sin 2A =2sin Acos A

_  2sinAcosA
sin? A + cos? A
2sinAcos A
coszA
sin2A+ cos2A
cos?A

SiIN2A = _2tanA
1+ tan?A

IDENTITY 3.11

1—tanZA
1+tanZ A

Cos 2A =

Proof
Cos 2A = cos’A —sin 2A

cos2A—sin?A
cos? A +sin? A

coszA —sinZA
—_——
—__COS®A
cos2A+ sin2A
—_—
Cos“A
1—tan?A

Cos2A =
1+ tan2A

IDENTITY 3.12
Sin3A=3sinA—-4sin* A
Proof
Sin3A =sin A+ A)

3) I SS PRITHVI PRIT-EDUCATION
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=sin 2A cos A + cos 2A sin A

=2sin Acos® A + (1 —2sin* A) sin A

=2 sin A (1-sin® A) + (1 — 2sin® A) sin A
Sin3A =3sinA-4sin’ A

IDENTITY 3.13
cos3A = 4cos® A—3cosA

Proof
Cos3A =cos (2A + A)
=cos 2A cos A —sin 2A sin A
= (2 cos” A—1) cos A — 2 sin A cos A sin A
=(2cos? A—1) cos A —2 cos A (1—cos® A)
Cos 3A =4 cos® A— 3 cos A.
IDENTITY 3.14
_ 3tanA- tan4
Tan 3A = 1-3 tan®a
Proof
Tan 3A =tan A + A)
__ tan2A + tanA
'\ 1—tan2AtanA
Ztan +tan A
— 1—ran2A
2tan A
I —anza AnA
_ 3tanA—tan3A
tan 3A = 1—3tan2A
7 | SS PRITHVI PRIT-EDUCATION
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Theorem 3.1 (Law of Sines)

In any triangle, the lengths of the sides are proportional to the sines of
the opposite angles. Thatis, inAABC, _2___b _ ¢ =2Rwhere Ris the

sinA sinB sinC

circumradius of the triangle

Proof

The angle A of the AABC is either acute or right or obtuse. Let O be the
centre of the circumcircle of AABC and R, its radius.

A

Z A isacute A= 9" A is obtuse

Case I: £A is acute.

Produce BO to meet the circle at D.
<BDC =£2BAC=A

£BCD =90°

sinzZBDC =BCor sinA= a2 =>_a =2R

BD 2R sin A

Case II: £Ais right angle.
In this case O must be on the side BC of the AABC.

Now,_a =_BC =2R=2R=_a =2R
sin A sin 90° 1 sin A
8 I SS PRITHVI PRIT-EDUCATION
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Case IlI: zA is obtuse .

Produce BO to meet the circle at D.
<BDC +£BAC =180°

£BDC =180°-«BAC =180°-A
£BCD =90°

sin zBDC =EBCor sin(180°-A)=sinA=2=_2a =2R
BD 2R sin A

In each case, we have —2_=2R
sin A

Thus,_a __b _ ¢ =2R

sinA sinB sinC

Napier’s Formula Theorem 3.2

In AABC, we have

(i) tan A=B=a-b cotC  (ii) tan B=C=b—c cotA  (iii) tan C=A=c-a cotB

2 a+b 2 2 b+c 2

Proof

We know the sine formula; _2 _—_P __¢ =2R

sinA sinB sinC

NOW, a=b cotC :ZRsmA—ZRsmB COtE
a+b 2 2R sin A4+2Rsin B 2

- sin A—sin B cotC
sin A+sin B 2

A+B _
2 cos sin A—B c
— A-ZB AZ2B =
2 sin cos cot 2

2 2

= cot A*tB tan A-Bcot¢
2 2 2

= cot(90°—°) tan A-Bcot¢
2 2 2

2 c+a

2

o) I SS PRITHVI PRIT-EDUCATION
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= tan £ tan A-Bcot¢
2 2

N

= tan A=B
2

Theorem 3.3 (The Law of Cosines)
INAABC, we have

b2+ c2— a2 24 a2 p2 24 p2— ¢2
CosA:# CosB:L COSC:u
2bc 2ca 2ab

Proof.

In A ABC, draw ADLBC.
INAABD, we have AB? = AD* + BD? = ¢ = AD*+ BD>.
find the values of AD and BD in terms of the elements of AABC

AD=ginC=> AD=bsinC
AC

BD=BC-DC=a—bcosC

¢’ = (bsin C)? + (a—b cos C)?
=b?sin” C + a® + b cos’ C — 2 ab cos C
=a’ + b? (sin C + cos* C) — 2 ab cos C
=a’+b’—~2abcosC

24+ b2- ¢?

Thus, c?=a?+b?>—2abcos Corcos C=2
2ab

10 I SS PRITHVI PRIT-EDUCATION
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Projection Formula Theorem 3.4
Ina AABC, we have
(la=bcosC+ccosB  (ii)) b=ccosA+acosC (iii) c=acosB + b cosA

Proof

INAABC, we have a = BC. Draw ADL1BC.
a=BC=BD+DC

= BD AB + DCAC
AB AC

=(cosB)c+(cosC)b

a=bcosC+ccosB

Heron’s Formula Theorem 3.7

In AABC , A = +/s(s — a)(s — b)(s — c) where s is the semi-perimeter
of AABC.

Proof

A =1ab sinC = Lab (2sin¢cos 9
2 2 2 2

— ab\/’(s—a)(s—b) \/s( s—¢)
ab ab

=Vs(s —a)(s — b)(s — ¢)

11 I SS PRITHVI PRIT-EDUCATION
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UNIT 4
COMBINATORICS AND MATHEMATICAL INDUCTION

PROPERTY 4
nCr'l‘nCr—l =n+1Cr
Proof

Using the expressions for the “combination”,

n!

n n _ n! .
G+ Crs _r!(n—r)! + (r—D)!(n—(r—1))!

n! n!

= +
r!x(n—r)! (r—1D)!'x(n—r+1)!

_ n! n!
T (r—D!x(n-r)! + (r—D!(n—r)!(n—r+1)

= n! X (l + 1 )
(r—1D)!X(n—r)! r (n—r+1)

- n! (n—r+1+r)
(r—D!X(n—r)! r(n—r+1)

_ n! (n+1)

B (r—D!X(n—r)! r(n—r+1)
(n+1)!

a r'x(n+1-r)!

= n+l1l C ;

PROPERTY 5

NC,=2 X (n-1)C (r-1)
r

Proof
DxODC = (n—1):
r r (r—1)! x((n—1)—(r—1))!
n(n—1)! n
a r(r—1)!(n—r))! Cr
12 I SS PRITHVI PRIT-EDUCATION
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UNIT 5
BINOMIAL THEOREM, SEQUENCES AND SERIES
THEOREM 5.2

If AM and GM denote the arithmetic mean and the geometric mean of
two nonnegative numbers, then AM > GM. The equality holds if and only if
the two numbers are equal.

Proof

Let a and b be any two nonnegative numbers. Then

AM = a;b and GM = /ab

(a + b)? —4ab = (a-b)*>0

Thus, (a + b)*> —4ab > 0 which gives (a + b) > 2v/ab
22> Vab
AM > GM.

The equality holds if and only if (a+b)?~4ab = 0.Thisholds if and only if
(a—b)* = 0 which holds if and only if a = b.

Thus AM =GM ifand only ifa=Db.

THEOREM 5.3

If GM and HM denote the geometric mean and the harmonic mean of
two nonnegative numbers, then GM > HM. The equality holds if and only if
the two numbers are equal

13 I SS PRITHVI PRIT-EDUCATION
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Proof

Let a and b be any two positive numbers. Then

GM =Vab HM =-2ab GM ~ HM = /ab - 2

a+b a+b

_ ab(a+b)—2ab
a+b

_ Vab(a+b)—2vab

a+b
_ Vab(a-Vh)’
a+b
Thus GM —HM > 0 and hence GM > HM.

>0

14 | SS PRITHVI PRIT-EDUCATION
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UNIT 7
MATRICES AND DETERMINANTS

THEOREM 7.1

For any square matrix A with real number entries, A+A" is a symmetric
matrix and A — A" is a skew-symmetric matrix.

Proof
LetB=A+A".
B=(A+A)' =AT+ (AN =AT+A=A+A"=B
This implies A + A".is a symmetric matrix.
LetC=A-AT
C'=(A+-AN) =AT+ (AN =AT(A) = AT-A=—(A-A")=—C

This implies A— AT is a skew-symmetric matrix.

THEOREM 7.2

Any square matrix can be expressed as the sum of a symmetric matrix
and a skew-symmetric matrix.

Proof
Let A be a square matrix. Then, we can write
A=1(A+A") +1 (A-A")
2 2

(A +A") and (A —AT) are symmetric and skew-symmetric matrices.
Since (kA)"= kAT it follows that L (A +A") 1and (A —A") are symmetric and
2 2

skew-symmetric matrices, respectively.

15 I SS PRITHVI PRIT-EDUCATION
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THEOREM 7.3 (FACTOR THEOREM)

If each element of a matrix A is a polynomial in x and if | A | vanishes
for x = a, then (x - a) is a factor of | A |.

PROPERTIES OF DETERMINANTS
Property 1

The determinant of a matrix remains unaltered if its rows are changed into columns
and columns into rows. That is, |A|=|A"]|

Property 2

If any two rows / columns of a determinant are interchanged, then the determinant
changes in sign but its absolute value remains unaltered.

Property 3

If there are n interchanges of rows (columns) of a matrix A then the determinant of
the resulting matrix is (- )" | A |.

Property 4
If two rows (columns) of a matrix are identical, then its determinant is zero.
Property 5

If a row (column) of a matrix A is a scalar multiple of another row (or column) of
A, then its determinant is zero.

Property 6

If each element in a row (or column) of a matrix is multiplied by a scalar k, then
the determinant is multiplied by the same scalar k.

16 I SS PRITHVI PRIT-EDUCATION
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Property 7

If each element of a row (or column) of a determinant is expressed as sum of two
or more terms then the whole determinant is expressed as sum of two or more
determinants.

ai+mi: b1 < air b1 mi b1 c1
|[az+mz bz czl=|az bz c2|+|mz2 bz cgf
az+m3s b3z c3 as bs c3 ms b3z c3

Property 8

If, to each element of any row (column) of a determinant the equi-multiples of the
corresponding entries of one or more rows (columns) are added or subtracted, then
the value of the determinant remains unchanged.

17 I SS PRITHVI PRIT-EDUCATION
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UNIT 8
VECTOR ALGEBRA

Theorem 8.1 (Section Formula - Internal Division)

Statement

Let O be the origin. Let A and B be two points. Let P be the point which
divides the line segment AB internally in the ratiom : n. If @and bare the

position vectors of A and B, then the position vector OP of Pis given by

Diagram

Proof

Given: Since O is the origin, If a and B are the position vectors of A and B

OA=2andOB=Dh
Let OP = ¥

Since P divides the line segment AB internally in the ratio m: n, we have,

AP _m
|§>1»3| " n

P NP
n|AP| = m|PB|

But the vectors |279| and |ﬁ7§| have the same direction. Thus

18 I SS PRITHVI PRIT-EDUCATION
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e A - << - B o =

ButAP=0P-0OA=vr—23,PB=0B—-0FP=b—+r
Substituting this in (1), we get
n(r—2) =m( -
(n + m)r = na + mb

g na+mb
OP =

n+m

THEOREM 8.3
Statement

The medians of a triangle are concurrent

Diagram:

A(a)

Proof

Given: Let ABC be atriangle and let D, E, F be the mid points of its sides
BC, CA and AB respectively.

To prove: Medians AD, BE, CF are concurrent.
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Proof

Let ABC be a triangle and let L), £, F'be the mid points of its sides BC, CA and AEB respectively.
We have to prove that the medians AD, BE, CF are concurrent.

Let O be the origin and b, be the position vectors of A, B and C respectively.
A(d)

The position vectors of [, £, and F are respectively

b+ ©+3 a+b
2 2 2
Let G, be the point on AD dividing it internally in the ratio 2 : 1 Bb) D C(c)
Fig 8.27
Therefore, position vector of G, = 104+20D
1+2
15+2(5’“ ] .
— at+b+¢
oG, = = 1
G, 3 3 (1)
Let G, be the point on BE dividing it internally in the ratio 2 : 1
Therefore, oG, = 105+ 208
: 142
15+2[C+a) Y
O—~ B 2 o’ d+b+¢ @
Cz = 3 3
Similarly if G, divides C'F'in the ratio 2 : 1 then
—  d+b+¢
0G; = == 3)

From (1). (2). and (3) we find that the position vectors of the three points G, G,, G, are one and
the same. Hence they are not different points. Let the common point be G.
Therefore the three medians are concurrent and the point of concurrence is G.

THEOREM 8.4

Statement

A quadrilateral is a parallelogram if and only if its diagonals bisect each
other.

Diagram
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Proof
Let A, B, C, D be the vertices of a quadrilateral with diagonals AC and

BD.let @,b,¢ and d be the position vectors of 4, B, C, and D respectively

with respect to O.
Let the quadrilateral ABCD be a parallelogram. Then B

AB=DC= OB-0A=0C-0D=b-G=C-d=b+d=3+T Fig. 8.28

and hence b+d=a+c
2 2
This shows that the position vectors of the midpoint of the line segments AC and BD are the

same. In other words, the diagonals bisect each other.
Conversely let us assume that the diagonal bisects each other. Thus the position vectors of the midpoint

of the line segments AC and BD are the same. Thus

a+€=b+d:}E+E=3+§:>E—E=3—E.
2 2
This implies that OC-0D=0B-0A and hence DC = AB. This shows that the lines AB and

DC are parallel. From @ +¢ = b+d weseethat a—d =b —¢ which shows that the lines AD and

BC are parallel. Hence ABCD is a parallelogram.
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UNIT 9
DIFFERENTIAL CALCULUS - LIMITS AND CONTINUITY

THEOREM 9.4

. o xn—ap
lim = na"1
x»a X—ad

Proof
We know that

Xn B an — ( X — a)( Xn-l+ Xn-2 a+ Xn-3 2 -2 + an-l)

a~+ ... +xa"

xt—an =1lim (X—a)(Xn_1+xn_2a+xn_3a2+-~+Xa“_2+an_1)

lim——
X—a X—a X—a (X_a)
= lim (x»~1 + x"—2a + x"3a2 + --- + xa" 2 + an~1)
X—a

=a" +a" .. +a" (n times)

xB—ah

lim = na"~1
X—a X—a

It is also true for any rational number n.

THEOREM 9.5 (SANDWICH THEOREM)

If f,9,h:1<S R - Rsuch that g(x) <f(x) <h(x) forall x in a deleted
neighbourhood of X, contained in I, and if

lim g(x) =lim h(x) =1,then lim f(x) =1

X—=X0 X—Xo X—Xo
RESULT 9.1
(8) limsin® = 1
-0 6
22 I SS PRITHVI PRIT-EDUCATION
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Proof

: tan 0 <5
-
-
e ¥ 1 »x . tan@  Area of sector L Area of triapgle sl
\ /( 1,0) Area of triangle — 2 g

We use a circular sector to prove the result. Consider the circle with centre
(0, 0) and radius 1. Any point on this circle is P(cos6, sin®).

e By area property_tan® > 6 > sin6
2 2 2

e Multiplying each expression by —2_produces-1L_>_¢ _>1

sin @ cosO sin®

e Taking reciprocals cos6 <sin® <1
0

Because cos(-08) = cos 6 and_sin(-® =sin® one can conclude that this
0 0

inequality is valid for all non-zero 6 in the open interval ,(—™, ™)
2 2

We know that limcos6 =1, lim(1) =1 and applying sandwich

6—-0 0-0
theorem we get limsin® = 1
6—0 6
23 | SS PRITHVI PRIT-EDUCATION
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(b) lim 1=cost = @

-0 0
Proof
1 — cosO = ZSinZ%
)
1—cos6 — (Sinﬂ) sm(z)
0 2 <3
)
sin®
lim=c2s® = lim (sin?).lim (_Z‘e_)
6>0 © 0-0 2 950 -
=0x1=0

OTHER IMPORTANT LIMITS

Result9.2
lime ‘=1
Xx—0 X
Result9.3
lima © = loga,a> 0
Xx—=0 X
Result 9.4
lim log(1+X) -1
X—0 X
Result9.5
-1
limsn " =1
X—>0 X
Result 9.6
-1
limtn =1
Xx—=0 X
Result9.7
X
lim (1 + 1) exists and this limitise.
X—00 X
24 | SS PRITHVI PRIT-EDUCATION
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Result 9.8
1
lim(1+x)x=¢e
x—-0

Result 9.9

H— il

lim(l+ l J exists and this limit is e.
X

Unit 11 integral calculus

a'x -
Int 1 f the fi
ntegrals o eorlnj?_kf -IXE I .1+ J ———
ax 1 a4+ x
@ -Faz—xz - 2ex log a— X e
ax 1 X —
(1) 'FXE—E:H - 2ex 10!3‘1’—1—{? T
(iii) j% p 1 tan ' (1)4— c
a 4+ x a a
ax o x
(iw) jiﬂ = sin (; ]+c
ax -
(v) ji — log|x+u’.r’—az +c
Nt —at
dx 2 2
(i) — = log|lx+~x +a |+
Vi v
TYPE |11
dx
Integral of the form | q dx
axZ + bx +c andJ
Vvax? + bx + ¢
25 I SS PRITHVI PRIT-EDUCATION

kindly send me your key answers to our email id - padasalai.net@gmil.com26


https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net npsc.com27

11TH MATHS ™ FORMUGTAE AND THEOREMS | 2023

Proof

The following rule is used to express the expression ax*+bx+c as a sum or
difference of two square terms.

(1) Make the coefficient of x* as unity.

(2) Completing the square by adding and subtracting the square of half of the
coefficient of x.

Thatis, a¥’ +bx+c = a[f +E x+£]
a a

b Y dac—b
=d|| x+— | +———
2a 4a
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TYPE I px+q
Integrals of the form [ P**9 dx and [__—__—__gx
VaxZ+bx+c
ax2+bx+c
Proof

To evaluate the above integrals,
d
pX"'qud—(ax2 +bx+c)+B
X

px+q=A(2ax+b)+B

Calculate the values of A and B, by equating the coefficients of like powers of x on
both sides

(1)  The given first integral can be written as

f px+q _ fA(Zax+b)+B
ax2+bx+c ax2+bx+c
2ax+b
=A + B dx
faX2+bx+ fax2+bx+c

The first integral is of the form [ f%(%dx
X

= Aloglax? + bx + c| + B

x2+bx+c

The second term on the right hand side can be evaluated using the previous types.

27 I SS PRITHVI PRIT-EDUCATION
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(i)  The given second integral can be written as
A(2ax+b)+B

_ pxtq
Vax2+bx+c dx = f VaxZ+bx-+c dx
1
Vax? + bx + ¢ Vvax? + bx + ¢

The first integral is of the form [ f'(x)[f(x)]dx

dx
Vvax? + bx + ¢

The second term on the right hand side can be evaluated using the

=A(2\/ax‘+bx+c)+Bf

previous types.

TYPE IV

Type IV

Integrals of the form J,“I a+x rix,J X —adx
Result 11.3
2
(1) (V& —Edvr=2+4 +%Sin ](£]+f
a

z

V¥ —a —%lﬂg‘XﬂJf —a'|+c

Nlbq Nlbe:

2) [V¥ - dx=

(3) ‘1.|'f+32dl¥=%x.l‘f+az+%log‘x+ XY +a'|+c

Prannf »
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UNIT 12
INTRODUCTION TO PROBABILITY THEORY

Theorem 12.11 (Bayes’ Theorem)
If A, A A; A, are mutually exclusive and exhaustive events
P(A) >0, i=1,2,3,....nand B is any event in which P(B) > 0, then

P(Ai)P(B/Ai)

PAA/B) = 5 &P(B/AD T P(A)P(B/A)T- .. 7P(AP(B/AY

Proof
By the law of total probability of B
P(B) = P(A1).P(B/A1) + P(A2). P(B/A2)+... +P(An). P(B/Av)
By multiplication theorem
P(Ain B) = P(B/A)P(A)
By the definition of conditional probability,

P(A/B) = rion
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TRIGONOMETRY

SUM AND DIFFERENCE IDENTITIES (Ptolemy Identities)

» sin (o £+ B) = sina cosf + cosa sinf3
» cos(a £ B) = cosa cosf * sina sinf3
> tan(a + B) —_tana + tanf

1—tana tanf3
> tan(a — B) —_ tana— tanf
1+4+tana tanf
DOUBLE, TRIPLE AND HALF ANGLE IDENTITIES

SINE FORMULAS

1) sin 2A
ﬂ < ﬁ > 2 sin A cos A
1 + tan2A
ii) sin3A =3sin A—4sin°A
iii) sin @
3]
B B < ﬁ > Ztan2 e
1 +tan2§
COSINE FORMULAS
2cos?A-1
1 — tan2A
2A _qin 2 cos 2A S
COS“A —sin A 1+ tan?A
1-2sin’A
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cos 6
0 0 0
cos? —sin? ﬁ 2cos? —1
> 7 4 4 2
cos 3A = 4 cos’A — 3 cos A
TANGENT FORMULA
2tan A
. tan2A=____
1—tan?A
3tan A—tan3A
1. tan 3A = M
1-3tan?d
2tanf
. tanf = —=,
1—tanzE
Trigonometric Equation General solution
. . i n
sin® = sina where a € [—_, _] O =nm+ (—1)"a,n € z
22
cosO = cosa, where o € [0, 1] O=2nt+a,n €z
tan0 = tana, wherea € (— O=nm+an€z
22
LAW OF SINE LAW OF COSINE LAW OF TAGENT
a b ¢ _oR b2 + c2 — a2 ; A—-B a-b tC
sinA  sinB  sinC CosA = 2bc M T b 02
a2+ c? —b? B-C b-c A
- @@ tan = cot—
cosB = 2ac 2 b+c 2
a? + b? — c? C—A c—a B
- @ tan = cot—
cosC = 2ab 2 c+a 2
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Inao ABC, we have,

PROJECTION FORMULA
i) a=bcosC+ccosB
i) b=ccosA+acosC

iii) c=acosB+bcosA
AREA OF TRIANGLE

o=labsinC=1bcsinA=1 acsinB
2 2 2

o=+s(s—a)(s—b)(s—0)

HALF ANGLE FORMULA

_ \/’(s—b)(s—c)

) sin2
2 bc

cos4 :\/S(S_a)
2 bc

A s—b)(s—c
i) tan’ = S(s—2)

where s is the semi-perimeter of o ABC given by s =_a+:+c
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TRIGONOMETRY TABLE
Function —» cos sin tan sec cse cot
Degree
0 1 0 0 l undefined undefined
30° 3 . 3 23 2 3
2 2 3 .
15’ 2 V2 ' 2 & :
z 2
60° 1 B ] 2 23 N
2 7 5 3
90° 0 1 undefined undefined I 0
120° Sk B -3 -2 2.3 3
2 2 3 =
135° 2 J2 -1 o2 N -1
T 2
150° N 1 Ng 23 : -3
B 2 31 S
180° -1 0 0 -1 undefined undefined
210° 3 743 NG 23 2 V)
By 2 3 X
225° 2 2 1 wxf2 =3 1
o P
240° 1 S B -2 2.3 JS3
2 =] 8 3
270° 0 -1 undefined undefined -1 0
300° ! 3 -3 -2 243 -3
2 TR 3
315 2 - -1 N NG 1
2 i
2 - 3 3 3
360° 1 0 0 1 undefined undefined
_ % SSPRITHVI _ _PRIT-EDUCATION
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BINOMIAL THEOREM, SEQUENCE AND SERIES

Binomial theorem forany n € N

(a+b)"="Coa"b’ +"C; a" bt + ... +"C, a°b"

AP GP AGP
nt - Term Th=a+(n-1)d Tazar™  Ta=(a+(n—21)d)r™
Sumofn  Terms Sn=-(2a+(n-1)d _a(1-rm _a—(a+(m-1Dd)r" 1—rn—1
I e e L
forr=1 forr=1
For any positive numbers a and b, we have
AM= """ GM = Vab, HM = 2
2 a+b

Binomial theorem for rational exponent

(1+x)"=1+nx+n0-Dx2 4 na-H(-2) x3 4 ... for all real numbers x satisfying x| < 1
2! 3!

L+x)T=1-x+x2—x3+ ...
L-XT =1+x+x%+x3+ ...
(1-X)2=1+2x+ 3% +4x°+ ...

(L+x)2=1-2x+3x% -4 + ...

« 2 3 4
=1+ X +% +% 4% G
1! 2! 3! 4!
2 3 4
eX=1-x4x . x 4+x ...
120 3t 4
= 2 4 6 X_p—X 3 5
ex+ex=1+x_+x_+x_mande = X +X +X 4 ..
2! 4! 6! 2 1! 3! 5!

2 3 4
log(1+x)= x-* +x - x 4 ... forall values of x satisfying [x|] <1

2! 3! 4!
2 3 4
log(1-x)= -x-x_-x - x —...forall values of x satisfying [x|] <1
2 31 4!
3 5
|og(M) =2[x+* +x + -]
1—x 3 5
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TWO DIMENSIONAL ANALYTICAL GEOMETRY

TYPES EQUATION
Slope (m) and y — intercept (b) y=mx+c
Slope (m) and point (x1, y1) y-y1=m (X —X1)
Two points (X1, y1) and (X2, y2) V=V1 _X—=X1
y2 — Y1_ X2 —X1
X — intercept (a) and y — intercept (b) Y 1
a b
Normal length (p), angle (a) XCcosa+ysina=p
Parametric form (r) X—X1 Y=Vi
cos®  sin® \
The general equation ax+by+c=0
Form of lines Condition for parallel Condition for
perpendicular
y =miXx + ¢z and mz2=ms mimz = -1
y=m2X+cC
aix + by + c1 =0 and aib2 = azb1 aia2+ bibo =0

axX+hy+c=0

The distance from a point P (X1, y1) toa lineax + by + c=0is |w|
Va%b?
The distance between two parallel lines aix + biy + c1 =0 and a2x + b2y + c2=0 jg-lez=al
Va?+p?

The line parallel to ax + by + ¢ = 0 through a point (X1, y1) is ax + by = axi1 + by and perpendicular
line is bx —ay = bxy - ay1

The condition that the general degree equation ax? + 2hxy + by® + 2gx + 2fy + ¢ = 0 should represent a

pair of straight line in abc + 2 fgh — af* —~bg? — ch®*= 0
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DERIVATIVES

ANTIDERIVATIVES

% (c) = 0 where c is constant

[ 0dx =c, where c is constant

%(kx) = k, where k is constant

[ k dx =kx + ¢, where c is constant

n+1I

T+

a0 )=x" fx“dx:L+c,n¢—1
dx n+1 n+1

dl I [ 1dx =log|x| +c
ix 08X () X

d( - =qj
ﬁ( COS X ) =sin X

[sinxdx=-cosx+c

d i =
ﬁ( sin X ) = cos X

fcosxdx=sinx+c

d(tan x ) = sec’
X

[ sec’x dx =tan x + C

d(. = 2
&( cot X ) = cosec”X

[ cosec® dx =-cot x + ¢

d =
ﬁ( Sec X ) = sec X tan x

[ secxtan x dx =sec x + ¢

d(- X)= X cot X
Tﬁ( COSes X ) = cosec X cot

J cosec x cot x dx = - cosec X + ¢

d (g¥)=¢¥ gdx=¢e"+c¢
(e f
da)y=a* [ a‘dx=_2 +c
dx loga loga
d (sintx)=_1 1_dx=sin?x+c
dx( ) 1—x f V1—x2
d (tan'x)=_1 1L_dx=tanx +c
dx( ) 1+x2 f 1+x2
> [tanxdx =log|secx |+c
> [cotxdx=log|sinx|+c
> [ cosec x dx = log | cosec x — cot X |+ ¢
> [secxdx=log|secx+tanx|+c
Bernoulli’s formula for integration by parts
If u and v are functions of x, then the Bernoulli’s rule is
Judv=uv—uvi+ulve + ...
Whereu’,u"", u'',... are successive derivatives of u and

V, V1, V2, V3, ... are successive integral of dv
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ax

2

J €™ sin bx dx :aze+b [asinbx — b cosbx] + ¢

ax

[ €™ cos bx dx =a2‘; [acosbx + bsinbx] + ¢

b2
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