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be
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b 
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A

.P
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A
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A
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n a
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M
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 b
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a
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a
A

a
A

a
n

n
n

�
�
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�
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�
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 d
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+
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 c
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 d
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) d
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�
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 b
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M
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 b
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=
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 m
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 b
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 p
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s c
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s c
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.P.
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∞
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s o
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s o
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+
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+
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 b
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 d
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�
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�
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�
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�
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�

�
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�
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�
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�
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�
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�
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�
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�
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�
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�
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�
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�
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 c
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 c
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ig
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d 

lim
its

 c
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 c
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of

 f(
x)

 a
t x

=
a 

an
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)=
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ft

 h
an

d 
lim

it 
(L

H
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=
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H
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� �
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f d
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�
�
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H
L

...lim x
a�

�
f(x

)

lim x
a�

�
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�
f(

x)
.
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w
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�
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�
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�
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�
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�
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�
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�
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�
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�
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�
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 ≠
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�
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�
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(c
ot

 x
)=

-c
os

ec
2 x

(s
ec

 x
)=

se
c 

x 
ta

n 
x

•
d dx

(c
os

ec
 x

)=

c

os
ec

 x
 c

ot
 x



8	 Oswaal NDA/NA Year-wise Solved Papers

b
f

b
f

�
�

Co
nt

in
ui

ty
nda

D
if

fe
re

nt
ia

bi
lit

y

D
iff

er
en

tia
bi

lit
y

Le
t  
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 d
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en

'=
 6

an
d

"=
 6

.
eg

y
x

y
x

y
2

If
co

nt
in

uo
us

 o
n 

 [
] a

nd
a,

 b
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 re
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 re
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' b
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 c
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 c
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 c
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 c
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re
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 c
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 re
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 d
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 c
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at
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f p
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�
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�

�
��

,

Th
en

,
or

Th
us

,

eg
:I

f
a

a
th

en
an

d

, a
nd

 s
o

�

dy
dy

dt dx
dx

dt

.
dy

dy
dx

dt
dx

dt
�
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/
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�
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�
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� �
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 c
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g.

:L
et

th
en

In
y

=
xl

n
a

�
�

�
�

�
�

v
x

y
f

x
u

x
�
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�
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�
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�
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�
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�
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�
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�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

�
�

v
x

dy
y

u
x

v
x

u
x

dx
u

x
'

'
 ln

y
ax

1
.

y
ln

dy
a

dx
�
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�
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�
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�
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�

�
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�
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�
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�
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 c
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�
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�
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c
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 b
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=
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–
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et
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x

–
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1
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–
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–
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.
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–
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�
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�
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�

(i
v)

�
�

–1
2

1
co

t
–

1
d

x
dx

x
�
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�
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�
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�
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�
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�
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�
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�
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         in various forms    
Equation of Straight Line 

St
ra

ig
ht

 
L

in
es

Eq
ua

tio
ns

 o
f b

ise
ct

or
s

Refl
ec

tio
n &

 fo
ot

 of
 p

er
pe

nd
icu

la
r 

a p
oin

t a
bo

ut a
 li

ne

Length of th
e perp

en

dicu
lar

 

from a point o
n a lin

e

If
 m

1 a
nd

 m
2 a

re
 th

e
sl

op
es

 o
f t

w
o 

in
te

rs
ec

tin
g 

lin
es

 (m
1m

2 
≠-

1)
 a

nd
 θ

 b
e 

th
e 

ac
ut

e 
an

gl
e 

be
tw

ee
n 

th
em

 
2

1

2
1

ta
n

1m
m

m
 m

θ
−

=
+

A
re

a 
of

 tr
ia

ng
le

 w
ho

se
 v

er
tic

es
 a

re
 (x

1, 
y 1),

 (x
2, 

y 2) 
an

d 
(x

3, 
y 3) 
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Th
e 

di
st

an
ce

 b
et

w
ee

n 
th

e 
po

in
ts

 A
(x

1, 
y 1) 

an
d 

B(
x 2, 

y 2) 
is

lines in terms of their slopes

Angle between two straight 

Area of T
ria

ngle

D
ist

an
ce

 F
or

m
ul

a

Slope Form
ula

 Fo
rm

ul
a

Se
ct

io
n

√
(x

1–x
2)2  +

(y
1–y

2)2

   
1.

 W
he

n 
tw

o 
lin

es
 a

re
 p

ar
al

le
l t

he
ir

 s
lo

pe
s 

ar
e 

eq
ua

l. 
Th

us
, a

ny
 li

ne
 p

ar
al

le
l t

o 
   

   
  y

 =
 m

x+
c 

is
 o

f t
he

 ty
pe

 y
 =

 m
x 

+
d 

, w
he

re
 d

 is
 a

ny
 p

ar
am

et
er

2.
 T

w
o 

lin
es

 a
x 

+
 b

y 
+

c=
0 

an
d 

   
   

   
   

   
   

   
   

   
   

  a
re

 p
ar

al
le

l i
f

3.
 T

he
 d

is
ta

nc
e 

be
tw

ee
n 

tw
o 

pa
ra

lle
l l

in
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 w
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 e
qu

at
io

ns
 a

x 
+

by
 +

c 1 =
 0

 

an
d 

ax
 +

by
 +

c 2 =
 0
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 d

=
2

1 2
2

c
c

a
b

− +a’
x 

+
 b

’y
 +

 c
’ =

0
a

b
c

=
≠

a’
b’

c’

1.
W

he
n 

tw
o 

lin
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 o
f t

he
 s

lo
pe
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1 &

 m
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re
 a

t r
ig

ht
 

   
an

gl
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, t
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 P
ro

du
ct

 o
f t

he
ir

 s
lo

pe
 is

 −
1,

 i.
e.

 , 
   

m
1m

2 =
 −

1.
 T

hu
s,

 a
ny

 li
ne

 p
er

pe
nd
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ar
 to

 
   

y=
m

x 
+

 c
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 o
f t

he
 fo

rm
 , 

y 
=

   
   

 x
+

d 
w

he
re

 d
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an
y 

pa
ra

m
et

er
.

Th
e 

eq
ua

tio
n 

of
 b

is
ec

to
rs

 o
f t

he
 a

ng
le

s 
be

tw
ee

n 
th

e
lin
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1x
+

b 1y
+

c 1=
0 

an
d 

a 2x
+

b 2y
+

c 2=
0 

is
 g

iv
en

 b
y

a 1x
+

b 1y
+

c 1
=

a 12 +
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1 m−

2.
Tw

o 
lin
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+

 b
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+
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=
0 
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d 

   
   

   
   

   
   

   
   

   
   

ar
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 p

er
pe
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ar
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  T
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 p

er
pe
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x 
+

 b
y 

+
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0 
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f t
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 b
x 
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 a

ny
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ar
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et
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’ +

 b
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 =
0.
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x 

+
 b
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 c
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1.
 P

O
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T-
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O
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 F
O

R
M
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1) 
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e 

eq
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n 
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tr
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gh

t l
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 w
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 s
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pe
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s 
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2.
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N

T
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C
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T
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O
R

M
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 =
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+

c 
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eq
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 s
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ai
gh

t l
in

e 
   

  w
ho

se
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nd

 m
ak
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 a

n 
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te
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n 
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e 
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ax
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.
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T
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O

 P
O

IN
T

 F
O

R
M
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eq
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n 
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 s
tr
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t
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e 
w
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ch

 p
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s 
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T
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C
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O
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M
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s 
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eq

ua
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e 

w
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m
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ep
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x 
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d 
y 
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 N
O

R
M

A
L 

/ P
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PE
N

D
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U
LA

R
 F

O
R

M
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 +
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 p
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 >
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≤
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 <
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π)
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 th

e 
eq

ua
tio

n 
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 s

tr
ai

gh
t l

in
e 

w
he
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 th

e 
   

 le
ng
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f t
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 p
er

pe
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ic
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O
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n 
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e 
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e 
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 p
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an
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α 
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6.
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EN
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A
L 

FO
R

M
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+
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 c
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eq
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tio
n 

of
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 s
tr

ai
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t l
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e 
in

 
   

 g
en
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 c
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 s

lo
pe

 o
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b
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=
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 - 

y 1
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y 2

 - 
y 1

x 2
 - 

x 1
(x
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1) 

Th
e 

P(
x,

 y
) d
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ed
 th

e 
lin

e 
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in
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A
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 , 

y)
 a
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 , 
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ra
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he
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N
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 (+
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) s
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lls
 th

e 
di
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 in
te
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al

, b
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 (–
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) s
ig
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 te

lls
, t
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di

vi
si

on
 is

 e
xt

er
na

l.
   

   
   

  •
 If

 m
 =

 n
, t

he
n 

P 
is

 th
e 

m
id

-p
oi

nt
 o

f t
he

 li
ne

 s
eg

m
en

t j
oi

ni
ng

 
   

   
   

   
   

A
 &

 B
.

 x
 =

 m
x 2 +

 n
x 1

– –
––

m
 +

 n
y 1 =

 m
y 2+

 n
y 1

m
 +

 n
;

1 2
x 1

(y
2 -

 y
3)

 +
x 2

(y
3 -

 y
1)

 +
 x

3 (
y 1

 - 
y 2

)

•I
f θ

 is
 th

e 
an

gl
e 

at
 w

hi
ch

 a
  s

tr
ai

gh
t l

in
e 

is
 in

cl
in

ed
 to

 b
e+

ve
 

  d
ir

ec
tio

n 
of

 x
-a

xi
s 

an
d 

0°
≤

θ 
<

 1
80

o , 
θ 

   
 9

0o , 
th

en
 th

e 
sl

op
e 

  o
f t

he
 li

ne
, d

en
ot

ed
 b

y 
m

, i
s 

de
fin

ed
 b

y 
m

 =
 ta

n 
θ.

 If
 θ

 is
 9

0o , 
  m

 d
oe

sn
’t 

ex
is

t, 
bu

t t
he

 li
ne

 is
 p

ar
al

le
l t

o 
y-

ax
is

. I
f  

θ=
0o , 

  t
he

n 
m

=
0 

an
d 

th
e 

lin
e 

is
 p

ar
al

le
l t

o 
x-

ax
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.
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•I
f A

(x
1, 

y 1) 
an

d 
B(

x 2, 
y 2),

 x
1 
≠

 x
2 a

re
 p

oi
nt

s 
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 s
tr

ai
gh

t l
in

e,
 

  t
he

n 
th

e 
sl

op
e 

m
 o

f t
he

 li
ne
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 g

iv
en

 b
y 

m
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Parallel lin
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1
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2
2
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en
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r 
lin

es
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en

(y
1 –

 y
2)

(x
1 –

 x
2)

Th
e 

le
ng

th
 o

f t
he

 
pe

rp
en

di
cu

la
r 

fr
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P(

x 1, 
y 1) 
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  a
x 

+
 b

y 
+

c 
=

0 
is

:

2
2

ax
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c

a
b

+1
1

d 
=

√
+

a 2x
+

b 2y
+

c 2

a 22 +
b 22

√

1.
Th

e 
im

ag
e 

of
 a

 p
oi

nt
(x

1, 
y 1) 

ab
ou

t a
 li

ne
 

   
ax

 +
 b

y+
 c

 =
0 

is
:

–2
(a

x 1+
by

1+
c)

a2  +
 b

2

2.
 P

er
pe

nd
ic

ul
ar

 d
is

ta
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e 
fr

om
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 p
oi

nt
(x

1,y
1)

   
 o

n 
th

e 
lin

e 
ax

+
by

+
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0 
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:
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+
x 1),
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y 1)]
 w
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, r
=
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1 +
 b
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 +

 c
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 b
2

√
3.

 T
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ot

 o
f ^

rd
 fr
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 p
oi

nt
y 

(x
1,y

1) 
on

 
   

 th
e 

lin
e 
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 +

 b
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c=
0 
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[(
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+
x 1),

(b
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, w
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=
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ax

1+
by

1+
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 b

2

Th
e 

po
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t o
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nt
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se
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n

be
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n 
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e 

lin
es

a 1x
+

b 1y
+
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0 

an
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+
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+
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0 
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2 c 1

a 1b 2 –
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c 1 a
2– 
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(

)

|
|

+
   

  +
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 p
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A
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e 
sk

ew
 li

ne
s.

A
ng

le
be

tw
ee

n
th

e
Eq

ua
tio

n
of

(ii
)

to
 a

 g
iv

en
 li

ne
 w

ith
 d
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h
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 p
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t d
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 d
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e
po

si
tiv

e 
di

re
ct

io
n 

of
 th
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 p
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–
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 p
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 p
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eq

ua
l t

o 
6 

is
 s

ur
e 

ev
en

t.

• S
im

pl
e 

Ev
en

t: 
If

 a
n 

ev
en

t h
as

 o
nl

y 
on

e 
sa

m
pl

e 
po

in
t o

f a
 s

am
pl

e 
sp

ac
e,

 it
 is

 c
al

le
d 

a 
‘s

im
pl

e 
ev

en
t’.

   
e.

g.
: I

n 
ro

lli
ng

 o
f a

 d
ie

, s
im

pl
e 

ev
en

t c
ou

ld
 b

e 
th

e 
ev

en
t o

f g
et

tin
g 

nu
m

be
r 

4.

• C
om

po
un

d 
Ev

en
t: 

If
 a

n 
ev

en
t h

as
 m

or
e 

th
an

 o
ne

 s
am

pl
e 

po
in

t, 
it 

is
 c

al
le

d 
a 

‘c
om

po
un

d 
ev

en
t’.

   
e.

g.
: I

n 
ro

lli
ng

 o
f a

 d
ie

, c
om

po
un

d 
ev

en
t c

ou
ld

 b
e 

ev
en

t o
f g

et
tin

g 
an

 e
ve

n 
nu

m
be

r.

• C
om

pl
em

en
ta

ry
 E

ve
nt

: C
om

pl
em

en
t e

ve
nt

 to
 A

 =
 ‘n

ot
 A

’ 
   

e.
g.

: I
f a

n 
ev

en
t A

=
 E

ve
nt

 o
f g

et
tin

g 
od

d 
nu

m
be

r 
in

 a
 th

ro
w

 o
f a

 d
ie

 i.
e.

, {
1,

 3
, 5

} 
th

en
 ,

   
 c

om
pl

em
en

ta
ry

 e
ve

nt
 to

 A
 =

 E
ve

nt
 o

f g
et

tin
g 

an
 e

ve
n 

nu
m

be
r 

in
 a

 th
ro

w
 o

f a
 d

ie
, i

.e
. {

2,
 4

, 6
} 

A
–B

B–
A

A
∩

B U
U

U

• P
ro

ba
bi

lit
y 

of
 th

e 
ev

en
t ‘

no
t A

’
P(

A
′) 

=
 P

(n
ot

 A
) =

 1
–P

(A
)

Pr
ob

ab
ili

ty
 is

 th
e 

m
ea

su
re

 o
f u

nc
er

ta
in

ty
 o

f v
ar

io
us

 
ph

en
om

en
on

, n
um

er
ic

al
ly

. I
t c

an
 h

av
e 

po
si

tiv
e 

va
lu

e 
fr

om
 0

 to
 1

.

N
o.

 o
f 

fa
vo

ur
ab

le
 o

ut
co

m
e

Pr
ob

ab
ili

ty
 =

To
ta

l 
no

. o
f 

ou
tc

om
es

e.
g.

: P
ro

ba
bi

lit
y 

of
 g

et
tin

g 
an

 e
ve

n 
no

. i
n 

a 
th

ro
w

 o
f a

 
   

   
 d

ie
.

So
l. 

H
er

e,
 fa

vo
ur

ab
le

 o
ut

co
m

es
 =

 {
2,

 4
, 6

}
To

ta
l n

o.
 o

f o
ut

co
m

es
 =

 {
1,

 2
, 3

, 4
, 5

, 6
}

    
   

   
   

   
   

   
   

  P
ro

ba
bi

lit
y 

=
 3

1
6

2
=

A �B and P(n
ot

A)

Probabilit
y of A

UB,
 

Eve
nt

A
′=

 {
w

: w
 ∈

 S
 a

nd
 w

 ∉
 A

 }
 =

 S
 - 

A
  (

w
he

re
 S

 is
 th

e 
sa

m
pl

e 
sp

ac
e)
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