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Instructions to students for the
Practical Examination

* Please carry your Id- card, Hall ticket, =R e
Journal, Dissection Kit, and plain paper for 27 ‘{-‘ L
the exam. . .

R |

« -

* Lab coat 1s mandatory.

* Reach the lab 30 minutes prior to your
examination schedule.

* Please carry your certified Journal.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.



Preparation by teachers for the
Practical Examination

Batch size should be 20- 30, as per the capacity of the
college lab.

Display a proper timetable to the students prior to the
exam.

Keep the following printouts ready:
1. Printout of the practical question paper.
i1.  Batch-wise attendance of students.
i11.  Batch-wise mark list with all sub-questions Q.1-7.

Two board supplements per student —one for table
work and one for spotting, which can be stapled
afterwards.

Lab should be ready one day before the practical
examination with all required materials.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.



Board writing

H.SC.BOARD PRACTICAL
EXAMINATION

IN

BIOLOGY
COLLEGE INDEX CODE-
J 11.11.001




Paper pattern:30 Marks, Time:3 hours

Part A- 10 marks

Part B- 10 marks

Part C- 10 marks




Part A

Major
Experiment: * Q.1-- 4 Marks

Total

10 marks

* Q.2 -- 3 Marks
Minor * Q.3 --3 Marks
Experiment:

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.



Q.1: Major experiment
Marks 4



Q.1: Make a temporary potato osmoscope to study
osmosis. Sketch & label the diagram showing the change
in the water level.

* Preparation of potato osmoscope: 2
Marks.
* Observation/ Conclusion :1 Mark
* Diagram of Osmoscope: 1 Mark
Total 4 Marks

Requirements: -A fresh potato, scalpel,
peeler, glass beaker, pins, conc. Sugar
solution, water, etc.

Maharashtra State Board of Secondary and Higher Secondary 9
Education, Pune Division.



Q.1: Make a temporary potato osmoscope to study
osmosis. Sketch & label the diagram showing the change
in the water level.

.

Water
Concentrated

Sugar solution —>

Peeled lateral
side of potato

Complete and label this diagram as observed at the
\_ end of experiment J

Fig. Potato osmoscope experiment to demonstrate osmosis

Maharashtra State Board of Secondary and Higher Secondary

Education, Pune Division. 10



Q.1: Make a temporary slide to study plasmolysis.
Sketch & label the diagram.

* Preparation of slide - 2 marks.

* Observation Diagram of a plasmolysed
cell - 1 Mark.

* Conclusion- 1 mark.

* Total- 4 Marks

Requirements: Fresh leaf of Tradescantia,
conc. Sugar solution, distilled water, slides,
cover slips, watch glass, blades, etc.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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» Q.1: Make a temporary mount of leaf epidermis to study
the structure & distribution of stomata. Sketch & label
the structure of the stomatal apparatus.

* Preparation of slide - 2 Marks.

* Observation Diagram of stomata - 1 Mark
* Conclusion - 1 Mark.

* Total - 4 Marks

Requirements: Fresh leaves of Hibiscus /
Maize, slides, cover slips, watch glass,
blades, glycerin.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.1: Perform the experiment to isolate DNA from the given sample.
Show your result to the examiner.

* Procedure for DNA extraction
- 3 marks.

 Observation - 1 mark.

e Total - 4 Marks

Requirements:

Fleshy berry fruits like bananas, liquid
soap, distilled water, salt, ice, cold
iIsopropyl alcohol, measuring spoons,
glass stirring rod, test tubes, glass
beakers, plastic cups, strainer or coffee
filter, funnel, etc.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.1: Perform the experiment to isolate DNA from the given sample.

Show your result to the examiner.

(E)

Floang UNA

o

IPA addition

I8 4
along the walls

Filtrate
Moture

0?

— k\/] Micture

Oish Filter Paper
| . Filter the Tea Strainer
s < solution -
\ Tl esssesssssnens -
5 TN —— - Filtrate

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.1: Find out the adulteration in the given milk sample.
Show your result to the examiner.

* Procedure to detect the presence of
water/ starch: 2 marks

* Observation Table and conclusion to
detect the adulterant: 2 marks

* Total: 4 marks

* Requirements: Milk samples,
lactometer, starch, 1% iodine solution,
measuring cylinders, test tubes, test
tube stands.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.2: Minor experiment
Marks 3



Q.2: Dissect the given flower to display the tloral whorls.
Take a 'T.S. or V.S. of the ovary to show the number of

chambers (locules). Sketch and label the dlagram.

* Display of floral whorls - 1 Mark

* T. S. of ovary slide preparation - 1 Mark.
* Diagram of T.S. of ovary - 1 Mark

* Total - 3 Marks.

Requirements:

Flower of Hibiscus, forceps, razor blade,
slides, cover slips, two needles, dissecting
microscope, paper, etc.

Locule™ "

Reniform
anthers

Ovules -

Education, Pune Division. Lwh/ s

Maharashtra State Board of Secondary and Higher Second

17




Q. 2. Make a temporary preparation to show pollen
germination. Draw a neat and labelled diagram of the same.

* Preparation (pollen germination
slide) - 2 Marks

* Diagram of a pollen grain showing
pollen germination - 1 Mark.

* Total: 3 Marks

Requirements:

Flower of Catharanthus, glass slide,

cover slip, compound microscope,

sugar solution, etc.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.

18



Q. 3 Calculate population density/ frequency of ................
plant species by the quadrat method.

* Observation table for density/frequency -
2 Marks.

* Formula for density / frequency -1 Mark

* Total: 3 Marks

[Either density or frequency of any one
species will be asked in examination]

Requirements:
Meter scale, string, nails, paper, pencil, etc.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.3: Minor experiment
Marks 3



Q. 3. Perform the suitable tests to compare the given water

sample(s) for its/ their pH and clarity. Make a note of its/ their pH
and clarity.

* pH and nature of two water samples --
-2 Marks

e Observation about the clarity of two
water samples--1 Mark.

* Total-- 3 Marks

 Requirements:

 Different water samples, sample bottle
with cap, pH papers of different ranges/

universal indicator, 1000mlI beakers,
cardboard box, torch, etc.

Clarity

Maharashtra State Board of Secondary and Higher Secondary

Education, Pune Division. 21



1 Q. 3 Perform suitable tests to compare the given soil
samples for their pH and type. Make a note of their pH and
soil type.

* Identification of the type of two soil
samples- 2 Marks

* pH of two soil samples-1 Mark

* Total: 3 Marks.

* Requirements:

* Digger, polythene bags, lens, meshes
of different pore sizes for soil
samples, clean glass jar with a tight-
fitting lid, measuring cylinder,
distilled water, etc

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.3: Perform a suitable test to compare the given leaf
samples for the presence of particulate matter. Make a note
of the same.

e Washed leaf observation table - 1 Mark
 Unwashed leaf observation table - 1 Mark

 Inference - 1 Mark
 Total: 3 Marks

Requirements: ik

° ° ° " : '::' 3
Slides, coverslips, ear buds, microscope, leaves
of roadside plants, glycerin, etc.

Maharashtra State Board of Secondary and Higher Secondary

Education, Pune Division. 23



Q. 3. Make a temporary mount of the given water sample.
— |Observe and prepare a report on the presence of different
plankton in it.

* Observation table showing the names of any @ % ' ' { I g

four microorganisms observed in water: 2
Marks A. Plaurosigma, B. zv:vocul ”2 Anmplc';p’s,, m; Trice
* Inference: 1 Mark

 Total: 3 Marks F‘

* Requirements:
* Water samples, microscope, slides, dropper,

methylene blue, spirit lamp, etc. | m % * * !

WH%

Maharashtra State Board of Secondary and Higher S¢ - Fig. Somé arthropods found in fre hw ter bodes
Education, Pune Division.

" Copepod
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PART B

Spotting

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.4: Spotting - 10 Marks

* Identify the following 10 spots. 1 Mark for each spot.

* Identification of the spot: 2 mark

* Any three to four relevant points: 2 mark.

* Tentatively, three minutes will be given to each spot.

* There can be two blank spots so that students can complete their work.

* After every three minutes, the bell should ring, and then the students
can move to their right-hand side.

* A separate answer sheet should be provided for spotting question no. 4,
which is later stapled to the original answer sheet.

* No extra supplement to be provided.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Spot A: Name the plant and write on floral adaptation in

the same.

Maize plant (Wind Pollination) Controlled pOlllnatlon
SalV1a Flower (Insect Polhnatlon) OR | Emasculation. -V
v Bagging B SNeg—",

Bagging with taggmg_. =t

Maharashtra State Board of Secondary and Higher Secondary 57
Education, Pune Division.



Q.4 Spot (B): Any ONE experiment from plant
physiology.

1. Rate of transpiration by four-leaf experiment.

2. Imbibition of seeds/ raisins.
3. Separation of plant pigments by paper chromatography.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.4: Spot (C ) Identity the plant and comment on its
morphological adaptations in aquatic /xeric habitats

Plants in Xeric Habitat

* Calotropis procera (Ruee) °* Acacia arabica (Babhool) < Opuntia dillenii
(Nagphani)

Maharashtra State Board of Secondary and Higher Secondary 59
Education, Pune Division.




Q.4: Spot (C ) Identity the plant and comment on its
morphological adaptations in aquatic /xeric habitats

Plants in Aquatic Habitat

* Hydprilla o Eichhornia (Water Hyacinth) ¢ Typha (Cattail)

Maharashtra State Board of Secondary and Higher Secondary

Education, Pune Division. 30



Q.4: Spot D. Identify and describe

Permanent slide of

® T. S. of Testis

Seminiferous

Interstitial cells
tubule

Tunica (Leydig cells)

albuginea

Sertoli
cell

Sperm
bundle %
e P

Connective tissue/

Fig. 2.4 : T. S. of Testis

membrane

® T. S. of Ovary

BIGOR vEs5els oy, rimary Secondary Day 12

follicle follicle

Primordial .
Tertiary

follicle

Mature
follicle

Medulla

Day 14

Corpus SEE ARSI, o
Ovulated ovum

albicans
Corpus

0 futeumn Germinal epithelium

Day 2

® V. S. of Blastula

Inner cell mass

: , Blastocyst 4
MY cavity ]

Trophoblast
E. Early blastocyst

F. Late blastocyst

Maharashtra State Board of Secondary and Higher Secondary

Education, Pune Division.
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1) Q.4: Spot E. Identify and comment on the syndrome from

" | the given karyotype.
Chromosomal Disorders.
Turner’s syndrome Klinefelter’s syndrome Down’s syndrome
or Syndrome Kiinefelter Syndrome

e Wimmmmes M0

||||||||||||”“H78
W mny HHIR 00

" “ " “ l! " 5 i A W 8 % 3 9 10 11 12 13 14 15 16
13 14 15 16 17 18 \ Trisomy ﬂ ﬂ 1
or

Wououon I TRIRIRIRT u@ i1 38 83 38Gsas 1103
19 20 21 22 X X 17 18 19 20 21 22 XXY 17 18" "19 200%™ 2L 22 XX KN

Maharashtra State Board of Secondary and Higher Secondary

Education, Pune Division. 32



Q.4: Spot. F. Identity the disease and comment on control
measures.

e Malaria — Plasmodium ° Amoebiasis — Entamoeba
histolytica

Pscudopodium

Cycle in Mosquito | Hums'( Hepatic crll | Cycle in Human Amocbulae ECtOplGSYI‘l
L T~ | -
Sporozoites —__ s s e\ Hypnozoite i
(to salivary gland) / & :;:' 5 %.' (hepatic dormancy) EndOpl(]SII
) : N
Bursting oocyst ' Gj\ Mature schizont
Merozoites sy \
Oocyst 6o Erythrocyte
Mosquito midgut ‘ Ookinete : Q\ Trophozoite
©
Zygote /‘b\ é
P Erythrocytic
Macrogamete —"?\ o\ schizont

§ o0
““ Ove ',e\ Newly infected

"’Od'\ Erythrocyte
Gametocyte

Fig. 10.5 : Stages in the life cycle of Plasmodium in mosquito and human

%\ 3

Microgamete

’ S Trophozoit
Endosome 1rophozonc &

—

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.4: Spot. F. Identity the disease and comment on control
measures

* Ascariasis — Ascaris * Ring worm

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.

34



Q.4: Spot G. Identify the stage of meiosis in the given slide.

Meiosis — | Meiosis —li

* Prophase —1 * Prophase — 11
* Leptotene * Metaphase 11
* Zygotene * Anaphase 11
* Pachytene * Telophase I1
* Diplotene

* Diakinesis
* Metaphase — 1
* Anaphase — 1
* Telophasel

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.4: Spot G. Identity the stage of meiosis in the given
slide.

* Meiosis — I, Prophase — 1
Interphase Leptotene Zygotene - Pachytene * Diplotene

Fig. 4.7: Interphase

Diakinesi « Metaphase -1  *Anaphase — | * Telophase - |

Homologous pair

Centromere

Centriole

Spindle fibres
cell membrane

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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* Meiosis — I, Prophase — I1
* Prophase — |l * Metaphase — |l

Spindle fibres
Equatorial plate

 Telophase Il and Cytokinesis

Chromosome of
daughter cell
Chromatids Nuclear membrane

77 move apart \ Nucleolus

Maharashtra State Board of Secondary and H|gher Secondary
Education, Pune Division.
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Q.4: Spot H. Identity the animal and comment on its
xeric/aquatic adaptations.

Xeric Animals:
Camel (Camelus spp.)

) Long Eyelashes
Stretchy Nostrils - help to keep sand
- keep out the sand out of eyes

Hair on back to protect again
¢ sun!

Kangaroo rat (Dipodomys spp.)

Kangaroo Rat
Gerus Dipodomys

big ears

Leathery Mouth
- help camel eat S g
spiky plants! ‘ llumpf(t;%l;i?tormg
Long legs - keep
camel off the hot sand
- help to keep cool. 2 ’
, 14" long with
Padded Feed s
- stop sinking into
the sand and to protect E DY
from heat of the ground Rarr TI01 sty el T i
Maharashtra State Board of Secondary and Higher Secondary 33

Education, Pune Division.




Q.4: Spot. H. Identity the animal and comment on its xeric /
aquatic adaptations.

Aquatic Animals: Freshwater fish Rohu Aquatic Animals: Dolphin (Delphinus spp)
(Labeo rohita)

Blowhole

Dorsal Fin

Fectoral Fins
Feduncle

cperculum

ventral fin pectoral fin
Labeo rohita.

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.4: Spot. 1. Name the parts indicated by the marker in the
model and enlist their functions.

Anatropous Ovule

Chalaza

Antipodals

Secondary
Nucleus

Embryo sac
Synergids
Egg

Outer integument
Inner integument

Nucellus Hilum

[Saved to this PC]’Pyle

Funicle

—_  Placenta

Fig. 1.6 : Anatropous Ovule

Human Brain

Precentral Sulcus Central Sulcus

Postcentral Gyrus
Middle Frontal Fracentral Gyrus/ Postcentryal Sulcus
Gyrus \ 3 > / Superior Parietal
Frontal lobe : I P Lobule

Parietal lobe

Submarginal Gyru

Superior Temporal Angular Gyrus
Sy Superior Temporal Occipital lobe
Sulcus

Temporal lobe

Superior Temporal Covalilbinng
Gyrus Superior Temporal
Suleus Medulla Oblongata

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.4: Spot. 1. Name the parts indicated by the marker in the
model and enlist their functions.

Human Eye Human Ear

Ossicles :

Temporal bone

Semicircular ducts

Vestibular nerve

Fovea
Pupil Blind
spot Cochlear
Auricle nerve
Cochlea
Aqueous 0N =& Optic nerve . AN |
chamber with : Auditory Faum  Tympamic AUditory tube
aqueous humor Suspensory ligament il oy
Fig. 9.21 : Structure of human ear
Fig. 9.19 : Eye
Maharashtra State Board of Secondary and Higher Secondary a1

Education, Pune Division.



Q.4: Spot J. Comment on the given pedigree chart.

Rolling of tongue

Widow’s peak

0670 b -

&

* Dominant = widow’s peak
* Recessive = straight hairline

5o 53 54

1

2

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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Q.4: Spot J. Comment on the given pedigree chart.

Blood Group Colour Blindness

colour blindnei ‘O
0 o0 &

©®n

XY —— XX€

1A | B [
1 7 (3 4 1 XX XY XX——X°Y XCX© XY
A A B (0) 0]
5 6 7 e T 1 |__—| l_—
: AB X°XC XCXe XY XCXC XCY
2 13 -

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.



Q.4: J. Comment on the given specimen of Drosophila
with respect to eye colour and wing type.

15T € &, <

1
@
=
T Ebony * (e) Yellow  (y) = Rl T atl
o
4 N " Wy gl 50
1 Rlack
ﬁs‘ -
w,.iml ”I 5 ! ﬁq gﬁ ! wild type
Mini white (W*)  Bar * (B) Drop-(pry lmregular Facets * (if)
% A
& N
3 KR
= 55, e 0 A R
> s Y
: 4& v g " s g 7
Curly * (Cy) Serrate *- (Ser) Vestigial - (vg) Wildtype haete (D)
Dichaete
\ \
; )
huwnirg
£
-
£
2Q
Humeral *- (Hu) Pin *- (Pin) Stubble *- (Sb) Singed * (sn) A A

Maharashtra State Board of Secondary and Higher Secondary

Education, Pune Division. a4



Q.4: J. Identity the type of cell marked and mention its
features/functions(Blood profile)

BLOOD CELLS

WHITE BLOOD CELLS RED BLOOD CELLS PLATELETS

ERYTHROCYTES THROMBOCYTES
%, . :0 ‘ @ ‘
. Ry ;
MONOCYTE BASOPHIL EOSINOPHIL LYMPHOCYTES NEUTROPHIL

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.
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PART C

Q. 5 Project report 5 Marks

. Title of the Project

. Name of the student and concerned details.

. Acknowledgement.

. Table of contents.

. Actual report.

. Introduction to the topic-and need for the project - 1 mark.
. Description of method used - 1 mark.

. Data collected and d. Analysis of collected data - 2 marks
. Conclusion/Inference - 1 mark.

. Bibliography/references.

OO OT O OAPRLOWN--

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.



PART C

Q. 6 Viva voce (Basedon Q. 1to Q. 3) -
2 Marks

Q. 7 Certified Journal (Practical Notebook) -
3 Marks

Maharashtra State Board of Secondary and Higher Secondary
Education, Pune Division.

'CERTIFICATE

This is to certify that Kemar/Kumari Anushlea .

K S.\').M Samuklnao. of class XI Division ..... S

Roll ‘No..2410)]......- has satisfactorily completed the requnred

practical work in subject Biology and this practical notebook is
his/her bonafide work in the academic year 20 25, - 20 2.6

e o
&

>

9
C Incharge External Principal/ Head
Examiner of the Department
Date : 3 l 3 \2'5 : College seal
; Subject In-charge

Biology

| Fergusson College, Pune - -4 !
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