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RATE OF CHANGE OF QUANTITIES

d
For the function y = f (x), a{;"(x}} represents the rate of change of y with respect to x.

NN A" ST

Thus if *s’ represents the distance and ‘¢’ the time, then

change of distance with respect to time.

ds

-,
_—

dt

\.,_—u-—I

represents the rate of
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QUESTION

For the curve y = 5x — 2x3, if x increases at the rate of 2 units/sec, then how fast

e S —®

is the slope of curve changing when x = 3?
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QUESTION

e e : . : TE
Water is dripping out from a conical funnel of semi-vertical angle 1 at the

uniform rate of 2 cm?/sec in the surface area, through a tiny hole at the vertex of the

bottom. When the slant height of cone is 4 cm, find the rate of decrease of the slant 7/~ df - 2
height of water. —
T qs K4 sz/ S af
r-f df

Sur/&a aree = curved gurdace gy,

L=y

of Clone
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MOTION IN STRAIGHT LINE

If x and v denotes the displacement and velocity of a

particle at any instant £, then velocity and acceleration 1s
given by

adx
v=——
dv dv d’x
and a

= — =D = 5

di _dx dt
Where, a 1s acceleration of particle. If the sign of
acceleration is opposite to that of velocity, then the

acceleration i1s called retardation which means decrease 1n
magnitude of the velocity.

m
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EXAMPLE

A particle moves in a straight line in such a way
that its velocity at any point is given by v* =2 — 3x, where x

is measured from a fixed point. The acceleration is
(@) - 4 b)-> v - i dipheenot |
2 d’L dictance
(c)3 (d) None of these Q- c/V
I
- df V f(dﬁ
V" = §-31
a - _i. qr | - 6/22'
2V_0_(_l{_:_341 d/(??} 2
— dat
df dF
@ = =3V _ ——_é__
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EXAMPLE

A particle moves in a straight line in such a way
that its velocity at any point is given by v* =2 — 3x, where x

is measured from a fixed point. The acceleration is

@) — 4 (b) >
)
(c) 3 (d) None of these

Ans: (b)
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EXAMPLE

A point moves in a straight line during the time
t =0 to t =3 according to the laws s=15t — 2 t*. The average
velocity of the point is

() 4 b)9 v
(c) 3 (d) 2
V;, = /5“"{{0) = /5
S = 15k - att
V - /5’?[3) - 3
5 —
ds - 15 - 4t
dt / ; I +v
vdya ye/,,c,// = W Vs _ [543 :
v :_f_l.g. = /5‘»(([» o 4

df' N
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EXAMPLE

A point moves in a straight line during the time

t =0 to t =3 according to the laws s=15t — 2 t*. The average
velocity of the point is

(a) 4 (b) 9

(c) 3 (d) 2

Ans: (b)
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TANGENTS AND NORMALS

A line touching a curve y = f (x) at a point (x,, y ) 1s called the tangent to the curve at

A
‘ ‘ o dy
that point and its equation 1s given Y~} = g (x—x). F_
v
The normal to the curve is the line perpendiculan{o the tangent at the point of contact,
and its equation is given as: m
-1 _
¥ _J;I = dy {I—ll)
P (£
( ‘fo/ -2 )
m

The angle of intersection between two curves is the angle between the tangents to the

curves at the point of intersection.
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TANGENTS AND NORMALS

Slope of tangent at P = (dy] =tany =m
dx (
X1 yl)
Y
A
y =1(x)
P
(X1, 1)
v
»X
o|/ /

A line touching a curve y = f(x) at a point (x,, y,) 1s called the tangent to the curve at

dy
that point and its equation is given YV~ 2( E](Il,}-,j (x—x).
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IMPORTANT RESULTS

If tangent 1s parallel to x-axis, then
d T
(9’) =0
dx (%1, 51)

If tangent 1s parallel to y-axis or perpendicular to
x-axis, then

dy _
w0 L

If the tangent 1s equally inclined to the axes, then

@ = tan 45° or tan 135°
d:‘C N e NS e 1350
=41

G
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EXAMPLE

The point on the curve 3y = 6x —5x> in which
the normal is passing through the origin is

@) (1. 1] (b) (2,3
3
© (1,2) d) (3,3

fi = 6x- 513

Onld () (1, :’3') faﬁ:ﬁe& e curve,

W\A-/


https://learn.ssbcrackexams.com/learn/CDS-Exam-Online-Video-Lectures

NDA 1 2025 LIVE CLASS - MATHS - PART 1

EXAMPLE

The point on the curve 3y = 6x —5x> in which
the normal is passing through the origin is

@) (1. 1] (b) (2,3
3
© (1,2) d) (3,3

Ans: (a)
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ANGLE OF INTERSECTION

Angle of intersection 1s angle between tangents at

Intersection points of two curves.
Let they intersect at P(x;, y,),

then o~
my = )] Mgy = 48] tan 0 = ‘ Mo ‘
L dx J(xl,yl L dx J(xlayl) | 1 T mlmQ |
A —— N AN~
Yy
1 y = ()
0 P(x1, y1)
y=9(x)
> X
O
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EXAMPLE

The angle of intersection of the curves
y=x?6y=7—x at point(l, 1) is

(a) T (b) g (©)2 T d) 4m

m,=_déf, = 1 - A/
d1 /af (I,I) i /<>r9o/uvf o/ p/yad -~/

|
2 : . = o - — a / ) ' _ p
6 fatly) (i 0/ Iilersedhi > go'
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EXAMPLE

The angle of intersection of the curves
y=x?6y=7—x at point(l, 1) is

(a) T (b) g (©)2 T d) 4m

Ans: (b)
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QUESTION

Find the angle of intersection of the curves y*=x and x*=y.

2

AL
(- " f

!l = 72;/

Tiso /tnfemcfim /Dol'nfx —s (0,0) (1,1)
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ORTHOGONAL AND TOUCHING CURVES

Two curves are said to be orthogonal curves, if the
angle of intersection of two curves is right angle i.e., if
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QUESTION

EEEEE

2 2
X ¥

Find the condition for the curves —z—b—z— l; xy = ¢* to intersect orthogonally.
a

Aef 'I%e /bD;nf 0/ ;nf{rfechm be (l//é(t).

_“.: 0“ . . (o?d’)_#, . ZO'{:M

J
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A’(/D””f (7;/(71} __li_x,__x :J’_ = =
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