Dﬂ
@?1?; NCLLD

SR
DRDO MTS

= -
DEFENCE RESEARCH &

\ DEVELOPMENT ORGANISATION /

GENERAL SCIENCE

%S\EQQA

INNOVATIONS



CONTENTS

Physics
Eco-system
Chemistry
Biology

General Science

PAGE NO.

1-76
77-129
130-169
170-199



[

’MPF NS
Unleash the topper in you

PHYSICS

Motion
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veCtOl”si @uantities which - repre sent opposif& direction
if Signs  get cbange,d from zve -to —ve.

Scalars: Usuanj , Whalt is not a vector is a scalar.

’Frame of Re)(‘erence\ is valuable on\ly for vectors.

() M@(—The value on Speedometer)
qv) _\/Cﬁc_"\tjfik =+ Dire,c’c'\on

NSV
calar e ctoy

Direction OIC velocit IS tange,ntial

to the motion.

v) Acoe,lcration: R ate of &hange in velocik

—~— BT
Okmph to 60 Kmph in 155 by 3 ways

QK"‘}”’ to é_okth in s
S S J

C,hahse S Ue)oc’n\’rj is same @t @1 Direction
buf rate is c\'»j’feran‘f a o —— T o .
P e [ 64 ahj&
’].n \i\yman tCrms, acceleration [“—

15 Picku]o’ O]C a vebhjcle .

ve)oc_itj - Chahje-
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X Direct’lon of d‘xsplacemen’c tells , which side
the okfjcc,t 1S.

X Direction o ve\ocit‘ tells. which side the
o\aact [5) \ﬂoi%.

X Direction o]f acceleration tells, vohich side
the olﬂ'e,cf s experiencmg a force~

The direction of acceleration is a\wajs
towards  the applied force,.

(+45)
(+-40) 4} 4o) — {a 2 -10)
(+25) G2s) ol 96 G 10)

(—20) (-9
(~30) (=19

1043 + 30 630"0\"5)

loJio+30 (‘30;10‘53)
Distance ‘DisFlacemen‘t 5PCed. \/e\oc'lt)l Acceleration

Distance 1S the value on odometer.

‘ ter.
Whi\e s‘geed 's the value on speedome.er
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T he grand table

KCASSE AT\S]Q g Direction \lx
= i B
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e g =<
| % 90 b < : &
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Casel:

When 'vcloci’iy' and

'Forccq are in the Same E>

dire ction

Importan’[ note: I¢ a bo\dj movirﬁ m 42 direction
‘\‘starts ‘\joir:j in —x direction later, mathemaiicciﬂj

it i not rcfcrrad as a direction chanje as +he
boiij is still on the osame &x135 .

Direction chané'éﬁ ‘if axi s chézngs, Like X't Yoz,
4
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Force (inwards the radius) is /Défpéndfcu/ar_
to velo cr;fj ({3/876/725:}9/ Zo the cz/rvaz‘are)

Forces mfj be of ma\ry thes' Various forms of force

de[:(cted in  these cxamPles are :
Case 1 : Contact forc:e (Narmal f"e,action)

Case 2 : Tcnsian‘force o)[ strin
Case 3 : Contact f’orc'e (Friction)

5
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Circular Motion

C entripe tal for&t’—i Towards the center

ResPonsib]e_ for circu)lar motion

Perpendi cular to veloci tj

As there is this forca (CP now om.oarc\s), so there is

acceleration.  Hence, evcij circular motien  is an
dccelerated motion.

Cﬁ‘:‘ﬂfija‘_force : Awf\j from center
:EHCCI o_F circular motion
'Pcrpe_nd‘\au\ar to ue\oc‘\fj

(Cr) s (G )

T\\fﬁe’ %\ \2 o &4
Y\ t - Y
mneas N\QSN h;? are not 7
(/'\"’/' an example o 22

« 5 ‘\\
Action —Peac’bon- Pair
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Qigﬂ_of Cent rif&gal foré e

Ran?eela’s
ve oci‘t):

'\jo\lferlocit Jou tend to
(j maint gin jou.r
* \/e,\oc,‘.lrj

L

So, no force is
5Ctinﬁ on Yyou .

¢

Stjll_asu feel 1t 7

(P séém

Hence, centri ftxjal

force, S A
pscu.c\o force-

Car does change
(ts uelocifj, even
c‘f 6Peed s same

;

So, there must be a
f‘orCC ac_t\‘ng on car

—y6

fRangee\a' turn‘mg

&our c ar.

Frame Of rcﬁrence - The arbitrarilj chosen orig{n
4 the axes” in spce, f’rom
where measurement is dene

USeful only in vectors

: In short, &t is a man-obserm‘g
motion with@a meter rod &
(i) a stop watch -
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Ps‘eudoforces are o]f 3 tﬁ,gg_s_

’mcreasmﬁ_ speed of environment

@) Due to

l
’ !

r
|
|
[

Y o S 2
_,' — .
l

speed o)C environment

(11 Due to decrease 1 in

{1 P .m/s m 40 m/s o

lo- s groAerys

(i) Due to Qhafgg in direction @7[ motion o]( environment

Pﬁeudo{»’orcas {orm
the basis o]C

Inatm’.
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Newtons laws o{ Motion

(1) Inertia

N

O]f Rest O)f Mot ion o]f Direction

(Marb)e ball in (Marb)e ball ir (ﬁangeela’ {urning
8CCderaiing’metro> decreao‘mg 5F£€d) Jour C&Y)

Q) | QoY | i

COﬂd’lt’lon {‘o Che ck '“76 [aw Ojf Inerh‘a (or ‘ll,he
Law OJC Conservation o)C' linear momenfum) (5
thst  externs) force must be =zero.

) [Femal) )2 pee e Bk, il )
M = mass > if msz'
8 = 38cceleration ~—+“)C 55y
< & & = Constant
N

Hence force is 2

vector qu antifj ~

Fs# 2000N
F = { 0ooN)—+(-1000N)
= M \1
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~ 90N g ]O@? +40N
[F= m g

~90+ho = 10 - 8

—80 =

10 8
A = —5] Hence direction of acceleration
s same as thal o)C force-

(111) A ction- Reaction [ aw L
i | P

1) O\OPosi’ce tﬁ Q/ N
\/ ‘j\' o
o, @' &

(1) Simultaneou Shv s
w) Act o§' c\‘\ﬁeren’t bodiea

-out
o) Never cancel-ou
v fAet on oame @uvface <LF coptact forcee»)

L
I )C Moon rotahhg amund
earth
() Cp = CF in magnitude
(iiy Cp io opposite to Cf
<5t Cp & C.{,‘ do not make
@ ' 8C)Mon-reac'tion Pa'\r because

beth  Cp & C¢ act on same

Lbodj i-e. the. Moon.

10
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oo Q2= (-000000000000000000000000 5 M /2
L —

VT
24 z=evoes
.‘Hence, earth aleo bosunces LLP\OaY’d5 as a}:P)e Fans

Put accéeration is too lew to make 1t observable .

C entre o]f mass (em)

!b

@@ Ei
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It i net ’neceéaaij that material is also Prcseni‘

at centre o{l mass -

I

A T-T ball
(no plastic s present at cm-.)

\?jr;bol os’.,

oFera mini

ConcePt of F\ane’cs and satellites

GO s

Planet-A Plavet-B
ﬁinag }:ﬂanets ,
©
A Q;,an,/t) B (oatehite)

- —

Planet - oatellite 6j6tcm

12
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C;(ravitaﬁon

Ang‘j two objects attract each other due to mass

in  them with forces h & FE €& -a}wggjs.

X X' i5 the centre t& centre jaF between o!ﬂects
£ 'm (5 ‘m, are respective masses o{f obJe,cts

Thu\j’ 1 = Z. S G h’), mz A E.:' m1a7
= b=ma,

¥ G i known as

ravitational constant .

G= 6-67%10" NmZ/KgZ

vAcceleration due to gravity
it
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—H'\Uf), 0. i:j inde}oendenf o]f mass 075 Ol:ject)mi.
That’s whj, tewo o&f')ects released @from same heghf

® 1n vacuum
0] 6\mu\taneous(j

\Ieach earth chzjefr@

® even (f mass (5

di ﬁerant

Do, it doesn’t matter ]C jou drop an eJthan’c oY 8 mousée
o we no need to caleulate a;, 4, 4z ete- We
?

k"eP\ace them all with common \jmbOl 'g )

Now, 3: G m, ) & Me m@— mass of earth

Y2 R+h) = radius of earth
( ) h %egh’c j obJec,t

(6 67“0) (6X1OZD } I values in

((6-4 x10%)+ (0-5))* My
~ 9-8 mjs  (by ignoring ile vslue e of h=0-5m)

2. g = 98 m/sn orx(\j I]C oBcat 19 Uéd close to
the sur]faca o{ﬁ earth. DPut  value Q]f 5 Chahjes
5 e g @ yery deep nside the earth OR

® vetj hx(jh above earths f:ur_Face ;
o0 5 dePH\ (d) or ha\(jnt (h) 1o com{:arab\e to the

radius o earth t can not be jnorad and it
a{lfects the va\ue o]ﬁ ﬁ

14
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Egects on gravity
T J J

) due to hei&hf

2) due to depth
5) due *to rotation o7fi earth

) due to ohape o]C earth .

_Eﬂect of height
i j J

4R
5R G

I

Hemie, j decreases

T & s

with iz )ncreas‘mg heiﬂht
G ' 7 rediess B Zeve "ab

in Fini‘fj-

15



