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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 /= chinge n dighamunt . 2%
_ dx — v / — - b
=4 Time thken o chone 2
dv dv d’x
di dx dt>

Where, a i1s acceleration of particle. If the sign of
acceleration 1s opposite to that of velocity, then the
acceleration i1s called retardation which means decrease in
magnitude of the velocity.


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

NDA 1 2024 LIVE CLASS - MATHS - PART 1

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 M—%

() 3 (d) None of these
Vv = -3d
dt dt
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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) -2
)
(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 Nf = [$+3
velocity of the point is [M) \ ds . -k
(a) 4 (b) 9 V="F
(c) 3 (d) 2 :@
L V(ak t=0) = 15
WOL m/w"{a( . Tofal dithmee / o(/'?b'acww" V(et -3) = 3
Total  fue
- (/91‘-41“) e (’“’L’Zﬁ)z‘zo = (45-18) -0 47
e t=3 M~ 3 — ‘3— 1

3 -0
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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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TANGENT AND NORMAL

Slope of tangent at P = (dy) =tany =m
(%1, 3)

Noemaf — lLiw o 90° 7o 74“'7”’6
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TANGENT AND NORMAL

Equation of tangent at (x,, y,) 1s

(y—y1)=(§y) (x - 1)
X (x1, 1)

and equation of normal at (x;, y,) is
dx

(¥ —y)=- (dy)(m’ yl)(x — ;)
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IMPORTANT RESULTS A

If tangent is parallel to x-axis, then ST ) I fo
g Ara
(di)(:na 3’1): O‘/ <— /.\ w4 f x’amo‘

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

(dx] =0_/ (19°+4s°)
dy (%1, 1) 7\ qjo \ 1350
If the tangent is equally inclined to the axes, then \N
° d(;f ’ o Palik /\ —7
—~ = tan 45° or tan 135 «—F— \
dx
=+1 /\v
S \
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EXAMPLE
n 'g novmal
The point on the curve 3y =6x—5x in which
the normal is passing through the origin is 0”"0 = -o%i(l,o)
M[ﬂ) 02,3 \(o,0)
3 , dY - —x
(c) (1,2) (d) (=3, 3) L—-*/
| - _ |
f/?( bDVMﬂ/ = = _/__- = = I
I i ?
% dy ) =
dx (0;0) (2) (/, 15) ,(’aﬁf%mg
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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

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,),

(O
e _[¢ @] m, =| 48] itan@ | my—my f

: L dx J(xl,yl L dx J(xlayl) | 1 + mlmQ |

y LAY

1 y = ()

0 P(X1, ¥1)
y = g(x)
> X

0
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EXAMPLE

The angle of intersection of the curves
y=x%6y=7-x atpoint (1, 1) is

\AreA A/

() ng ©) 2T d) 47

. hng = [ M- . [“é? - _%_/
&,:Z T [/‘/'m)”’?/ / /7‘(~f) D

EEEEE
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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 )27 d) 4m

Ans: (b)
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INCREASING FUNCTION

A function y= f(x) 1s a increasing function, if f(x)
Increases as x Increases L.e., X; > X,

> f(x;)> f(x3), (x;, x5) € Domain of f(x). Here
y
A
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EXAMPLE ople = HE_ (us oy 1t dfief

The intg:rvals imicb | the ?‘un(-:tion | 747v 4o 7)({)
f(x) =2x° —log| x|, x#0 is increasing in 7

@) (0, + ) 4 ) < 4a- L =0
s(-L0)o (L) ) = 4x- L o

2 2 enties]  ponds
ol 14 -1 - p —
2] 4 r
(d) None of the above &xl,/ b

2

- = ° x —) /
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EXAMPLE

The intervals in which the function
f(x) = 2x* —log| x|, x#0 is increasing in

o)
(C) {—1,1]
2

(d) None of the above

Ans: (b)
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DECREASING FUNCTION

A function y = f(x) 1s a decreasing function, if f(x)
decreases as x Increases i.e., X; > X,

= f(x;)< f(x,). Here, %< 0
X
y "N
A
y=log, x
(O<a<1)
0 ¥ > X
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EXAMPLE ot biea] Pr?m'i
The interval in which the function - ,
f(x) =(x+2) e is decreasing in o~ % (—~Z _,) — 0
A (=1, 00) (b) (=1,1)
—1,2 d) (1,2 _
(C) ( ) () (1, 2) 67(.:0 _a-1 =0
(1) - (x12) (¢ %) + (1) / ;-(//
T S — =0
= —gqe-* e " , Xz
- ¢7* 'X'/) s i >
\AAS—~ — o0 ol @ + X
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EXAMPLE

The interval in which the function
f(x) =(x+2) e is decreasing in

(@) (=1, o) (b) (=1,1)

(€) (=1,2) (d) (1, 2)

Ans: (a)
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