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Focpeniment -§

aM -~ To derermine  +he {ocal leng of A concan® mivvor by
obtaining e \mage af a distant objec .

Matenials requived
) A ncave MY re?
i) p mirre) holden
i) & hall metre scafe

iv) Screen

Theorg

In Q COnCoNe mir@)  the imoge af a distant abject is form ea
ar the focur e tne mirren f image of outant ohjed s
shtoined @®n a Scheern |, the didtamce  between the mivror
ard screen  will be the  focal lenath af the mrror - The vouys
coming from an ebject ok '\n?ini‘rg _ane Comyideved o fonm a
set @ ponallel Yo  Panallel roys from the onject of '\n“n'\ﬂa
ojten vehlectian meet ar the d{ocal peint o the mivren and
form o yeal , wnvented and duminished imo)e o the abject
Te distance between the pele @ +he mirvor and the cbject
gives +he focal  length ] the mirror

Ruder dan cbta.ininj 1mage formed bg Cancowe Mmivror
D A roy @) Ught wohich is panalld  do the prinCipal oS @ a
oncowe mivven , PanstS Horeugh its focud ajten ve|lection
from the micror. |
i) A rcuy af gDt pasding forowgh  dhe cenire @} Cuavakupe 04) |
4 Concaxe mirren reflected  back olong the same  patn.
i) | g ey of lignt paming fthrough +he focwy @) o ®@ncave
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| mivren becomeﬁ poﬂq\leQ +o the ptlnCJPG_a oS Q_&ief) reb)ec‘rmb,

| from tne mivren. RN ol ol

| Proceduce S & , P S b 5.

1.

\"\GMXH Yhe CONCANE MmMirrar ap Shown b ou'Qg,rgm,*W, R =
, | Sefect Q distany tree aulside the \ahmma,_lﬂus o Aigrinct

| abject) , and the tree snould be easily visible with naked

leen . B A

3‘4;ﬂd;)ub*ﬁhLCQQCQMP mirra» i such a way thar 1t feuma @
clean imagpe af tree  on whie wall a} t’hé laboyateny

|| Which is_Q SOteen .

,Q@gmme e didtance  between (ol  and concane mivran
|| with metre scalo. Repeat ¥ne eocpeniment ak \eabt fan  Hhvee

| mone {ma .
i

| S —

L(maemab\‘@n
et counk @ scale . om
| focal lenakh S = cm ,ii)f.r Cm | '\ii)gf3 % Chy

The rmﬁ nath ral theo gL\nmn concan @ mirran Ig
P(mpan\ - ﬁ-lfl feln o cm * m
3
~Rerult
| \The focal lengih al the qiven conconé  mixror < cm
. ()
o _m
— | Precaur ®nn
\kmsmi__apﬂ_gc__ﬁh%@ e deanly visible with naked
O Teacher's Signature B e




| eyes.

2 p dear image @ the clidtant ahject  heuld be cbtained
_ lomthe woll. £t ik S
The Odwtamce between the pole o the mirran and ne
 woll shouwld | bgnivamad_n%_meﬁe scale |
While mga.bwUna the didtance | ¢he metre Scale Shwd be

L@pumaﬁd_m

5 Motre scale anauld  be rcm}?ed\ca oediti @ned
6. \eapt Caunt @'%J Mme. metre SQaQstMd be corvec’rLé

| nejed:. e fouesese G SR
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Excpetiment 44

- To tvace bhe path of o ray of light pamwing
Qk;rmugh 0L TQC’fanSuIOV 8lab Joov di £l erent Oﬂaﬂeh @6
. gdence - RSO L0 measune  the angle of incldence | angfe
(L
(% wb,mch“gm 1 an’?e @y emexgence ond [ntenpyet Yhe rebudt,

MO«WJC‘Q" Requivecl
; Hdmv’?”‘i) bOClVd
. Gla Sakl
, Drowing pin

0 (;EONQ.W‘A pOoXX
° SccﬂQ’PrOth*m

The :
o Refrackian Refraction s the phenomenon fSn Which Q. Yoy of
Ngnt  bravelling gom @ne  bransparent medium 10 another
_ends  jrem  he surface of  Seperation and follows  a
 different  cowwe  fh the  Second mediwm.
° fngle af tncidence * The angle which the incident Yay  maken
 Wwth e nowmal i known on  Qngle of incidence. \n -Fif_‘-). /PON
15 the qncfe oh nddence (denoted —ay Zi).
' Bngle of veboctan > The ange Bt ith  Which  the  vefvacted
YOy makes Liwn the normal iS Knowa ob Gngle of vefvaction.
~n Rg. cn00 & ’ong,,,___cmg\e_,__oF,,_ye?vocH.on ( denoted an Zv).
° Bingfe a} emevgence thf_m%ﬂe,#_whkhw toe _emevgent ray moke
W e viormol ok Yne (OInt OF emergence % Xnown ag

wﬂcﬂ(’_ ,o?___mev%en_ce,____I,n__Eig___;,,uL\“_’,\LOfL‘,,‘\S, ¥ne angle af emerqgenc
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QM& ligat \:Yauellinca n iy Stricen the suvlace DC  of
i glass  slab RBDC ak joint O As Nown’ s

180*51”3 lay

il 1o e surface | the  angle Pon s caled . angle of
mddwtﬂ (Li). | e wLo )
L - 0 , bends towards e vormal @b ik pagses through |
oSS glab Cwnd  takes  path OO inaide  the gass - Siab. !

oot e Gngfe of rebraction CLx). Tae vebracted vyay

00! OVe Wwads  4he ON' (wide the ofass Sk, Aftey
rackioe 0gain At the face AR the velvacked Yoy O'L
ould  0aYy trom normcd (OM') . Then , Qngle M'O'LIS

aned ongle @ &M egece (£ed

2
~

._N,P,r,ocaduﬂef e - SR
T o d minc‘;sgS_hc’_e{:,#o.nﬂ’thEﬁdmw‘fng#boatdu,w‘f’ch.._B L drauwing

| | __rp_?m,. . N pﬁawa.,qﬁam,_%{’ab_ﬂ@n#\his;papmlanadm,w_ 1S
 baund@uy nBCD..A#TQK&,’pmint_o_#_on_me_ﬁside_éb,,_bo..wa.rds the left ond
o 'nor_moﬂHNON;min%,pmbacwzz._‘nn,enﬁdmm_a.,sncai’gm Une PO ak ¢

_any ongle., jae,an%fa;_mof’,_ns.the_gwugﬂu{’_imfdence_ (/D).
| Fix oo pind E and £ an Db , %0 ak a distance 2-3.0m {om

_ each athen . ObSewe dfheye = .EMWjﬂﬂ_,% slob ond fix G r
i _?ln#G_f@n,this,si_de,mg_jgat_m{u@‘n_d@;fm;m%g_auo pin B and

= .E.Ibe)nm,}){acﬁqmmm,pin;!i,ln_@@h,u%,thm,it_cmp!_etﬂ 4

| coinddea fh &rpi@f@_aﬁfand_FMﬂemﬁﬂﬁ,j\\_pimﬁwdC“r_&f'(_df mavyks

-ﬁ._made_rlog‘,)‘\?a_g_p_en_cl\,_,,ogomfmekfma'dtsﬁmudfﬁ_bﬁs.- Goand #. E,F6,

W gnoudd e Jn,afsmbt_ﬁne,’\mducu_w_mee+ _the side AR

0k 0 . Draw_ H@UD gﬂ,MQLMLJ,Joio.O‘f@_dO-W -

__Then_ 00" ;\S{mg_fyomgtedr,[waﬂo.nd‘m@ﬁﬂi%fezmevq,_mt ray M eoau
aand.

|l /nop (ip /i) ond/Ri00 (le. Zed and
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o The poin % tne Yﬁtﬂ ’1{3 _ng‘%}m A Xnrouan ’:"“C Slak 1S
Showh . he. Yoy g} Lig/nt. . benda: Wwewh - the: noymet e o
P&M@ @om wr 40 “JQM and Q’,fbv\ jj)‘sz\ n’.‘;ﬁ'«m{)ﬂ_, ad \}
_omeyges  prom . %/m 1o _oir sThe cfmepent oy s Pow)\eﬂ Lo
the . Indident rm\.s it QD | '

° The amgle. af mCadence CL») §S 4 n@‘)h.ﬂ,tj eqqaﬁ to ’che O«noaﬁs
-6} emengen ce Cze) o

° The angfe. af, ve)onawco.n Clw) oS ,*)&lmd Lo be levy  ¥hon
i C2t=2r) T _called - angle . abdﬁumk\&m



.

Result

Te pat of the voyol lignt througn the ghgs Slab is

ghown. The vay of lignt be nds  towavds the wnorwal ab i

passes  fvom Gir 1o gass and Qway from tne normGl A

i+ emerged Jvom glass 10 aiv . The emevgent vay is pavaliel

o the wnddent vay.

2. The 00«’16309— of inddente (Zi) is peanly equal +0 the angle
of emevgence (Zed.

3. The Gnofe @l velraction (Lr) is found to pe les thab
L1, So Csi-£v) is caled onge of deviation.

Precaiii O — .

L Glass Slal  should  be placed pvoperly  Githin +hé mOvKe
ouHine:. . SRR 5 et S : )

2. Pias snould e  lixed exacty uvertical . Do not hammer tae

3. Toe  foor of qne pims (on he paper) should be placed in a
.%t'ccd%hb,,, 2 I L il _

4. Vse @ prowacten Hnding angle ghould  be accu.mfe:

3. 9\0%9& Should be Fixed between 30° and S50° for ncident
e e , —

6. Qaglm_p__p.en_cﬂrsh_ uld  be wed fov drawing the inCGdent
oy vefvacted ray 5 emergent Yoy Gnd novrmals.
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Expeument - 13

i - 1o trace the path of the rays of Ught through @
%\GBS pYrism

Mogeraads  Yequigkd
- *Dyaw\n(‘s board
o Prawing sheek
o DrawinG  pivia
o prsm
: ‘)wd\
o haif -metve Scale
o papey Pind

Theory : 1
frsm : W is_ 0 piece of WranSporent ‘medium bownded by
Kovee vectangulav surfaces forming Q4 wiangle - Oné Swhace
s colled bape. Other two sudaces ane  tranSpareat and
e caled vefyacking  surface. The fine —0iong which the
(eyacting suxbaces mer is called the edge of dne pyism.
The angle dehoeen U0 refracking  Swfacea 1S called +he
ngfe @) prism- (LR).
Refraction @, ligm trvough A prism.
Figune Snows  Seckion  ABL of o prism taken by a vewical
pllnce perpendicuian {0 e edge. BC S he bane of the
_ frism._gpd PR and AC_one s Fe0 vefracting surfaces.
- RQis  tne incident YOLy
QS is pe refpacred 1ok

~ STis the emevgent Y04
— |l /qQu, > £i= Onge of intdente
| 63
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[SQN3 = £vi = angle of yvefvaction Unide priSim
LOSNy = Lra= Gage 6f incidence imaide prism
LTSNa > Ze = Ongle o} emevgence

| ,eAC = LA = Gngle @) prism
LSFK * LD = Qngle af deniakion
NiNg = Normal ot +he point  of incdence
Na Nu = Novmal ak 4he poind o emergence

Procedune

o FHx a white Sheet of paper on +the dvawing boand with the
help @ dvowing pins,

o Drowe o stvaight Qine XX' parallel to the length of the
papey neaxly  n the middie of +4ne paper.

o Mavk polnts Qi , @2 , Q3 , ---. On the straight line XX ' Cd
swtable drstcuaces  ®f Gbout 5 cm.

° Dvawd  hormals NaQi, NaQa ; Na@>, ... On poinds Q1 ;@2 ,Q3---
w Shown in the duagyam.

© Drows Unes  RiQr, R202, RaQ3 .- making Gngles o 0%, 35%
40*, o [Lwvite values of +the angfey on the pPGper
Yeppectively  with the normals.

° Mark @ne covner O the prisim Gy A and 1ake i ap the edge
of the prism fov Gll the CbSEXVCHONS.

° Pt the prism  with s rofzaciive face A8 o0 the Line xx’
and goint @i in the wmiddee of AB.

* Mork the bawndaw ‘of the prvism.

—HY  hoa sffice pind P, and Pa  vertically on the Line RiO).

> e distonce. betweenthe pins shold be &cm Qv mMmore.
7 Look e images af P ond Pa throudy face AC.

Toacher's Signature
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ﬁ;a.gt‘ NO ,‘I

(o' (lese HpuR_One_eye and Keeg lu Qine wth the WO 1mCOEA -
|| Fix w0 offjce plar fa and P« vertically , ond 10.om apart 8uch
| Ancst Yne Open vioht eye seen P, and P3 | ouu imoges Y
py and P jen & ‘n_Ghe bBlitignt live.
o Rem0oVe pins Py and Pu ::I.hd enCivcle  teiv  PYICKS own te

| paper.

Il \nJ;GRQMCE.,_ oyl S  Rrn s 3 R (A :

| Ynen 6 vay of light incident an fist surface @l Prism, iv

| pends  towards noYmal. O teaching +he Other surface, 1t

% _aga.inrefmc}sﬂ_ ~_and _bends. — OLOGuy- _Arom __+he novmal . ln Fhis
process i bench  J10m e Origieal  poth by Gan angle .,

called. angfe ®f deniation.

Precaukiong [ by o i) MR _
° Twe anofe Qf induidence hould lie  between dO°-60°

* e pins  Snould be fixed veviical.

° The distance lettoeen the EWO pina shoud be wove thon

Aadm,. oo e
o Arvowheads Should be wnorked to reprverent Yhe incident

and_epmevgent royus. -




n\\\'\ = TO S{—u% -
- Q) binow

AiSSien 0 omoebq - . - |

b) budding in. yeast and hydra 3
with  the  belp o prepaned  Stides
sk (ANR

A Csind en

Qo eloa ¢

Budding _ i hydig




Excpertiment - 13

o) binavy $ission M Gmoebo

5) budding in yecat and hydra with the help e
prepaved 8liden.

Mogerials  vequired
. (ompownd micyoscope
. prepared slides @} binavy fission @ oumoebq
0 me
0 hndra.
° pendl
° notebo ok

Theany _
I binavy fission, the pavent eel divides to Qe Yvise to +wo
daughter cellg . boch daughtev cell hoy o neutleun and gradually

grows into an_adult oganism. Duwung  his fission , the nuclecs

dvision  tawes place 4i¥SE, folowed by the division @} the panent
EI'S cujoplasm . - ——
* Binary Hssionnamoeba The wuclews 6 adult omoeba dividen
Int0 o .nuc.\e.i,,__,,axn'\{oﬂcc\\%.O.nd, cytoplasm olao cuvidesr into

two pavts o jovm Hoo daughier GmOEbae.
* Budding. '\hﬁlg,eut-:{D,uning#{,aunurob\e onditiony o smal bad
m‘e*—ro‘ﬂ%m%#.{n'\ﬂqie/s,,,..G.i,,,one end of the pavent cell  whiCh
The_ nudews 0iso_enlarges and divide)

Smduﬂﬂa;ehlnvgez\gjn,.si ze.,
'K) -\‘b&. _bLId Sl dhd @i’hen YernG . na

ko two  pott s One Parj—_ o ,go_eo_,,jn
-'“fl-ﬂne‘,ﬁ__pc.nent,,c,ell..l.@'iadl-lﬂ“s-—i e bud becomesr alm@it ef the
] "‘&me_ﬁ_ﬁze__@_ﬂmg,panwt,__c.eJ,‘l_»-'ﬂle _ budding wmogbe Tepecated

Teacher's Signature
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)fgouﬂ’ringin e formobion of ene @x wnore chaing of bud

cels.

s udding in hyoia Budding s a mode of reprooucton in

shith_One L more__orgahism develap fwm the bocly ©f on
ism whith Sepevate ta jorm new inclividuols, Hy e

muﬁhpjfeé b‘d b“dd-mg Lupd en 604:@:_:370.19&9 CONclitiOn.

Procedune

Set wup the
yeont and  hydd wnder  micrescape

miCroscope and obServe the slides of ocumoeba
(Lo Gnd high powen

(pseuatiGn
1 RinGiuy piSsion in. F\moeba
» Duning  LiSSiOn., ponent  cell elongates eanDgea
divides  into_ two daughter nuclei-
> W@m, divides nto two pads. b‘d Honpuerse  Septtum.
© Two cells seperate aport oud  benave a» sepercte  cell.
3. Budding in yecut
° Rn auggrowth mcl:lGieo at anpe end @} parent Cell.

‘ Nuda.«.a,‘_ex;l_angeo,_,,ond divides into Hwo pars.
: o—nrempwﬁh,,__%,___,,nucﬂe_w,_,,,%O,eb,,,.._i.n.., bud  and athey pant vemaina

n_penent cell —————
° %5 canstriction oppearss OF tne  baye and |aten a wall is laid
down separating  the bud  fomthe panent- Cell.

¢ Budd,mg ih hsdrq
© In_hydva , bud Seﬁem“b developd  from e Lowen haH.

* % gpows Yo full size.
RS seon ap the oud bec@m%.nurnﬂonaug, ;Irlco?gqu ot the bane

! G T

ond nuddeun

D



and Bepeiaes Ob O new indiviagef

Injerence
me prepaned Slides Show binarny {issim in Gmoeba
budding 7 yewt Ond hydra.

Pracauti @i

. grsewe  the stide {4irst wadex fow powen and the high
pwer g mIiospe.

. The Stages Gf  binGuy
weat ond
L{ miCYOSCRPE.

Hission in Gmoeba  0nd budding i



AIM - To prepane 0 Yemparuy mOunt &) o R
Shaw Slemoata |




Eocpeument - )4

g - Yo prepaxe a temporany  mownt of & Leaf peel to
Show 8tomata.

Mmcﬂa requixed
» Slide
. pater  droppen
0 5a€1wine
0 lycertine
s Watth GLass
o MCYOSCEp e
. forceps
° pruah
> needle
. ported plam b balsam ex Sadabahtr
0 beaken
o blade

Th_e@h.s

leaver axe 4lattened gueen pants df the piants ond ause
Pom e nodes  @f Stem @1 brancher . The vep vepertt  three
pants, Such  an  dead bose Whick is  oitacthed 0 the Stem

or browmchen ),&:o.() stalk Cmiddle pont 0{ deo)) and  Leaf
laming_( fost pant of deaf) The epideuns ¢f shoot and

Lﬁag (Entaing  Nwmen Gus  minute PERE callec  Stomata, each
Stomota is  made up by two Quawd  Celis.. Guaxd Cells regqulake
the oPenin_g,,cmd,,,,Wse,,,do,simg. o the 8omatal  Pore. In
mono(ot  plants , the. stomoicl _ane  present on both  Surface)
buk dicor $tomobm. Ome prédent more Gn lowen Sunjace. Stomaia

e e Teacher's Signature
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e ceppansible for the edxchange G oXygen, cenbon
CL{ogddP ond woteyr LCYPOLd  Loith  the a4X,

ProceduTe

gelect 0 plant @) balsen en saddbaher  wnd pluch a 4resh
lea.-

(ut small pieces o leaf with dne help of blode ond pu
\hepe pieced W watch  gfony  COntaining Woter i Hhe hdp
a O briwh Gnd  then 0dd a few dnops G sapanine 81ain
into the atch glass  fo siailn e peel,

. pllen 8igining put the peel G4 QO clean Side ond put a

drop af 9fycerne an.it.
v Puf 4the COvenblip GLen W omd Bobserue the slide &g nder

low powen G4 The microswpe.

Obseyuakion

o Epideymis comysts of & gingle Loyen of Cells whith o%e
wregudan  withouk ntevcellulan Spaces.

° Small opening called Siomaia  cne  S€EN in _epidermeaal  Cels,

o encd Stomara  Onaists 8f two. guora- cells  (kidney shhaped) .
eqch,,,%uond_,ceu,,,,,c@mcdm Chlovoplast — 0mnd nuclews.,

Moo ——— s
| ToCn Stomaja  (GnistS O bean shaped a@n kidney shaped
6u®2d__DEJISi&qm0undjh9f__& _Siomatal opening -

Wiy, e
ey we the fpenly GcdRicommm—
I L . B ebhll_{!’i_m_)—f:_;/‘ % Teacher's Signature .................
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, Sdeck the thin ond small piecen af Leo

o Select tungid  leuf @nly

o ur The peel in an  apprapriate ize.

0 Cme,{)uﬂ% remeve  the peel f1om lawer epidenmis of the

Leod .

o,wipe “M) extva  Stcin Cm‘z,,,qﬁg,cerﬁwe with the help of a

_ plotring  papen. g
o pbsewe the stomodd weden low power  Gid high pawer

|0} micyoacope —
° Heep the temporary qlides by ; no Gycerine Should

tome Qut @) the (@uenSip. |
0 Yc’uo“ the C@A},mfoip.#u%e,hﬂ%mIQ.,._QAD'Id air_lbubbles wn the

WYide



mm To dgeumine  the foml Jeigin @g\ 0L eonuenc dend b%
~ Obiainiy the moge @) |




| pewe scale
: o;lwoodden sYands HOr wpriants
i

Thesny

 Thene ane two bypes 04 Aensea
o (onvexc @n double CONUEC
 (ohvex Swyale.

ISy

i
i
i

|(Oncawe dnfaces. . -
F (focup) is Ahe poitk

10 the pr

i

s s O

LYepocken
-}ﬁLogﬂml cente)

(oncowe @ar dauble COnCave .

s\‘.-,...Mch.M._,
inCipod axis meet G-

Date:.

s

T

lesa 16 G lend with both

Jmmmm wiyh  both

m xmp inddenf paraliel
g.ppmﬂ.qa-ﬁmam _ojten .

e ee——r—

i

%

s Y

i ine i




e e e T i

Reault - . g
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