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—b++/b? —4dac

2a

Roots of ax? + bx + ¢=0 are x=
Sum of roots x; + x, = ——

a

c

Product of roots x x, =—

a

For real roots, b? - 4ac = 0
For imaginary roots, b? - dac < 0

Logarithm

log N = x =10 = N
logN = log,a * log N
log,1 =0, loga=1

m
log mn = log m + log n log;zlog m-log n

logm=2.303 log
log 3 = 04771

log m"* = n log m m

log2 = 0.3010

10

Arithmetic Progression

a, a+d, a+2d, a+3d, ..... a+(n - 1)d
here d = common difference

Sum of n terms S, =g[23+(n—1)d]

n term, a, = a + (n - 1)d

Geometric Progression

a, ar, ar?, ar®, ...... here, r = common ratio
n® term, a_ = a.r*!

a(l-r")

Sum of n terms S, =
1-r

Sum of = terms §_ = % [where |y| <1]

Cosine Rule

2 .2 2 2 2 1.2 2 2 2
cosA=b+c a’ ‘cosB=C +a’-b ,cosC:a +b%-c
2bc 2ca 2ab
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Sine Rule

sinA _sinB _sinC

a b c

Binomial Theorem

nin-1) 24 nin-1)(n-2)
2 6

(1+x)* = 1 + nx + X+

nin-1) , nnh-1)n-2) 3
X = A %%+

(1% =1-nx +

If x<<1 then (1+x)'~1 + nx & (1-x)*~ 1-nx

Trigonometry |

2 radian = 360° = 1 rad = 57.3°

endicular base lic
sing - Perpendicular Cos0= {an o = PerPendicular
hypotenuse hypotenuse baze .
ja’+b,
__ bese  hypotenuse __hypotenuse a
ot 0= L endicular secbm e ©05eC 0 = orpendicular
b = = cost =2 tan0 = 2 b
e o b
1 1 1
cosech = o sech = prer cotf = vy

Trigonometry Il

| 1+ tan% = sec’d | 1+ cot®d = cosec’d
cos(AB) = cosAcosB F sinAsinB.

sin‘0 + cos®0 = 1
sinA+B) = sinAcosB + cosAsinB

tanA £ tanB
tan(A+B) = TT@nA@nB sin2A = 2sinAcosA
cos2A = cos’A-sin’A = 1-2sin’A = 2cos’A-1
2tanA
tan2A = = « = 3sino — dsin’
Ty sin3a = 3sino - 4sin'a.

cos3a = 4cos’a - 3cosa
2cosAcosB = cos{A-B) + cos{A+B)

2sinAsinB = cos{A-B) ~ cos(A+B)
2sinAcosB = sin(A+B) + sin(A-B)

Trigonometry Il
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For Small Theta

sin~ 0 sinf ~ tan®

Average of a Varying Quantity

oo T

Jax

Integration

C = Arbitrary constant, k = constant
[ f0dx =gy +C

cosf~1 tan6~ 6

Ify = f6x) then <y>=7=

2=

[ Kfbxdx = k[ fixidx

[ (v widx = [ udes [ vixs [ wdx
[edx=e"+C
jxdx:ﬁ+c.nx—l

| %dx:(nx&(:

| sinxdx = ~cosx +C

| cosxdx=sinx+C

J e

Jlax+p)dx=

e

(ax+p)
aln+1)

Differentiation

dy 1 dy 1
e x> et ey dy 1
y=x' o= y=lox > o=

+C

o y=sink> D cosx o y=cosx> P = —sinx
4 dx 4 dx

S T T Y
dx  dx o dx

) dydifglx) dlglx)

o y=flgx)=>= 0 dx

dy
oyl Yo
y=k(constant) =

du_ dv
ey U dy_ Tdx dx
VIVT&T T 7

Maxima and Minima

dy d*
For maximum value =0 & S =—ve

F e ¥ 08 Y
0 0 | 30° 45° 60° 120° 135° 150° 180° | 270° | 360° or minimum value g dax?
©0) | w6) |@4) |(=3) |@2) |x3) |@GmA) | (5u6) (™ | 3%2) | @2=n)
[ e I U Y
sin® | 0 2 A - 1 5 75 2 0 -1 o
R U Y LB |
cosh | 1 7 3 2 0 2 3 -2 1 0 1
1 1
tand [0 | = 1 N © 3 -1 -= |0 © 0 ..
i 7 Componendo & Dividendo Theorem

Trigonometry V

sin(-6)=—sin &
cos(-6)=cos®
tan (-0) =—tan®

5in(90°+ 6) = cos®
cos (90°+ ) =-sin 6
tan(90°+6) =—cot 6

sin (180°-6)=sin®
c0s(180°-6)=—cos 0
tan(180-6) =—tan®

5in(90°-6) = cos®
c0s(90°-6) =sin
1an(90-6)=cot0

sin(180°+6)=-sin® | sin(270°~6)=—cos®
c0s(180°+6)=-cosf | cos(270°~6)=—sin®
tan(180°+6)=tan® | tan(270°~6)=cot

5in(270°+0)=-cos 0
c0s(270°+6)=sin &
tan(270°+0) = cot 6

sin (360°- 0) = -sin0
05(360°-6) = cos®
tan (360°-0)=~tan 0
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