


TYPES OF BLOOD CELLS THEIRNUMBER, STRUCTURE & FUNCTIONS

Name and Number/
Percentage

Structure

(A) Erythrocytes RBCs Red colour

- 4.5 to 5.5 million
per cubic millimetre of
blood

(B) Leucocytes
(WBCs) 5000-8000
per cubic mm of
blood

(1) Agranulocytes

(a) Lymphocytes 20-45%

of leucocytes

(b) Monocytes 6-8% of

leucocytes,

(i1) Granulocytes
(a) Eosinophils 2-3%

of leucocytes

(b) Basophils 0-5% of

leucocytes

¢) Neutrophils 60-65%
(c) p

of leucocytes

(C) Platelets
thrombocytes
1,50,000-3,50,000 per

cubic mm of blood

Circular, biconcave
denucleated, elastic
lack of cell organelles
like ER, ribosomes,
mitochondria etc.
Colourless rounded
or irregular,
nucleated 12 to
20mm wide, life 1-4
days

Large rounded

nucleus, 6-10 mm

Largest of all (12-15
mm) bean shaped

nucleus

bilobed nucleus,

granules in cytoplasm

Three lobed nucleus
(s-shaped)

Many lobed nucleus

fine granules

Colourless, rounded
or oval, or irregular
non-nucleated

fragments

Life Span and
Formation

Formed from birth
onward by red bone
marrow Life-120 days
excess RBCs are

stored in spleen

Formed in red bone
marrow, Lymph
nodes, spleen and

thymus, life-1-4 days

Lymph nodes,

spleen, thymus red
bone marrow, life few
days to months or
even years

Red Bone marrow,
life 10-20 hours

Red Bone marrow,
life 4 to 8 hrs. in
blood

Red Bone marrow,
life 4 to 8 hours in
blood

Red Bone marrow,
life 4 to 8 hours in
blood

Red Bone marrow
worn out ones

phagocytized in blood

Function

Transport of oxygen
and some amount
of carbon dioxide

through haemoglobin

Acts as soldiers
scavenger and some

help in healing

Non Phagocytic

secrete antibodies

phagocytic, very
motiles engulf

germs

play role in immunity

non phagocytic

release heparin and

histamine

phagocytic, engulf

germ and dead cells

help in blood clotting
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Blood Pressure—The resistance offered by the lumen of the artery to the
flow of Blood.

Hypertension : The condition when blood pressure is higher than normal
(120/80 mmHg)

Electrocardiograph : (ECG) the machine used to record electrocardiogram.

Electrocardiogram ECG : The print out of pattern of heart beat taken on
a graph paper from Electrocardiograph. (ECG machine)

Lymph

The colourless mobile fluid connective tissue drains into the lymphatic
capillaries from the intercellular spaces. It is formed by squeezing of blood through
capillaries, within tissues. Its flow is unidirectional i.e., from tissues to heart.

Composition : It is composed of fluid matrix, plasma having only lymphocytes
of white blood corpuscles or leucocytes.

Functions : (i) It drains excess of tissue fluid from extra cellular spaces
back into the blood.

(i1) It contain lymphocytes and antibodies.
(ii1) It transport digested fats.

Blood Clotting : Coagulation of Blood : (Cascade process)

(Stimulus)— Injured Tissue Blood Platelets
Releases Disintegrate
l and release
Thromboplastins Platelet thromboplastin
Cat++ |Pr0teins Cat+ Prloteins
Ll
Thrombokinase

Inactivates heparin and

catalyses
Cat++
Prothrombin » Thrombin
4 Catalyses
Fibrinogen » Fibrin

4 Fibrin + entangled and
damaged elements of blood

\J

Clot or Coagulum
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Functions of Blood

Transport, of food, respiratory gases (O, and CO,), hormones, metabolic
intermediates, waste products, supply of raw materials, regulation of water balance,
regulation of pH and body temperature, and provides immunity.

Blood Groups : Based on presence of Antigens and Antibodies in blood.

Blood Antigen (on Anti body : (in = Possible recipients = Possible donors Remarks
Group the Surface plasma) having blood group having blood

of R.B.Cs) group
A A Anti B A, AB 0, A —
B B Anti A B, AB 0, B, —
AB Aand B None AB O, A, B,AB Universal
recipient
(@) None Anti A and O, A, B, AB (@) Universal
Anti B Donor

Rh (Rhesus) Group :
* Rh positive (Rh + ve) — Rh antigen similar one present in rthesus monkey.
Observed on the surface of RBCs (nearly 80% of humans)

* Rh negative (Rh—ve) — those in whom this antigen is absent.

» Compatibility is crucial during transfusion and pregnancy as if Rh -ve person

exposed to Rh +ve blood forms specific antibodies against Rh antigens.

Rh incompatibility in pregnancey

1st PREGNANCY
Rh+ve (Father) First newborn Rh +ve (safe)

No mixing of two bloods due to placenta

Rh-ve (Mother) » But mother (Rh-ve) prepare
( 7 Foetal maternal blood mixes during delivery ( ) prep

Rh+ve (Foetus) antibodies
against Rh factor

2nd PREGNANCY

Rh+ve (Father)
Rh-ve (Mother)
Rh+ve (Foetus)

Antibodies leak into the blood of foetus Destroy foetal RBCs

" Leads to erythroblastosis foetalis
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— SAN (Sino-atrial node) : A patch of tissues present in the right upper
corner of the right atrium, acts as pacemaker due to having a unique property of
self excitation.

— AVN (Atrio Ventricular Node) : A mass of tissues seen in the lower
left corner of the right atrium close to the atrio-ventricular septum. Fresh wave of
contraction generated here, passes over both the ventricles simultaneously along
the bundle of HIS.

Human Heart

Aorta

Left pulmonary
artery

Left atrium
Left pulmonary
veins

Superior vena cava

Right pulmonary
artery
Pulmonary trunk

~

Right atrium

Wy

Right pulmonary &
veins

Fossa ovalis

5
Pectinate musclesét
Tricuspid valve \
Right ventriclm
k

Chordae tendine Interventricular

ae \
‘c% \ septum
Trabeculae carneae . ) P

kA L )} ) Epicardium

Mitral (bicuspid)
valve

Aortic valve

Pulmonary valve
Left ventricle
Papillary muscle

T K e 981 ——Myocardium
KN ~~Endocardium

Inferior vena cava

Human Heart

e It is the mesodermally derived organ situated in thoracic cavity in between
the two lungs. Protected by a double membrane covering called Pericardium.

e Four chambers—two (left and right) atria, and two ventricles (left and right)

o Inter-atrial septum separates the two atria and inter ventricular septum
separates the two ventricles, while the atria and ventricles are separated by
atrioventricular septum.

e The valves between right atrium and right ventricle is tricuspid while between
left atrium and left ventricle is bicuspid or mitral value.

o The opening of the right ventricle into the pulmonary artery and the opening
of left ventricle in to aorta are guarded by semilunar values.

Biology Class - 11



e The valves allow the flow of blood only in one direction, i.e., from atria to
ventricles and from ventricles to pulmonary artery or aorta.

Heart Valves

Tricuspid Valve : The valves formed of three muscular flaps or cups, which
guard the opening between the right atrium and the right ventricle.

Bicuspid Valve (Mitral Valve) : The valves which guard the opening
between the left atrium and the left ventricle, made up of two flaps.

Semilunar Valves : The valves present at the opening of the right and the
left ventricles and allow the entry of blood into pulmonary artery and the aorta
respectively.

Electrocardiogram ECG : The graphic record of the electric current
produced by the excitation of the cardiac muscles. It is composed of a ‘P’ wave,
‘QRS’ wave. (complex) and ‘T’ wave.

Standard ECG and Reading of ECG : ‘P’ Wave represents the electrical
excitation (or depolarisation) of the atria and leads to the contraction of both the

atria.
R

T

A Q[ \s T\ A

Diagrammatic presentation of a standard ECG.

‘QRS’ complex : represents the depolarisation of the ventricles, which
initiates the ventricular contraction.

‘T° Wave : represents the return of the ventricles from excited to normal
state (repolarisation). The end of T-wave marks the end of sytole.

Double circulation :

Right Deoxygenated

‘ Oxygenated Left
i > Lungs ¢
Ventricle Blood | g | Blood Auricle
| Pulmonary Circulation |
| Systemic circulation | l
Right < Deoxygenated Body _ Oxy?enzted

Auricle Blood (Except Lungs Bloo Left

Ventricle
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CARDIAC CYCLE : The rhythmic contraction and dilation of different parts
of heart in one beat.

Systole : contraction of heart muscles.
Diastole : relaxation of heart muscles.
O Joint diastole :-All chambers of heart in relaxed state.
» Tricuspid and bicuspid valves— open

* Blood from pulmonary vein and vena cava flows into left and
right atrium respectively.

U  Atrial systole :- contraction of atrias

* SAN generates action potential to stimulate atrias to contract
simultaneously

* Blood flows to respective ventricles

U Ventricular systole : contraction of ventricles

* AV node and AV bundle conduct the wave of contraction to the
ventricles via bundle of HIS.

* Ventricles contract as a closed chamber (as AV valves and
semilunar valves are close).

» Pressure of blood opens the semilunar valves and blood flows to
respective arteries.

U Joint diastole : Relaxation of all chambers.
HEART SOUNDS

*  Closure of bicuspid and tricuspid valves produces first heart sound
‘lub’

*  Closure of semilunar valves produces second heart sound ‘dub’

Disorders of circulatory System

Hypertension (High blood Pressure) : It results from narrowing of arterial
lumen and reduced elasticity of arterial walls in old age. It can cause rupturing of
capillaries. It is a silent killer.

Coronary Artery Disease : (CAD) Atherosclerosis. The supply of the blood
to heart muscles is affected. It is “caused by deposits of Calcium, fat, cholesterol
and fibrous tissues to make the lumen of arteries narrower.

Angina Pectoris : Caused due to arteriosclerosis, when no enough oxygen
is reaching the heart muscle due to which the person experiences acute chest pain.
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Heart attack : Caused when the heart muscle is suddenly damaged by an

inadequate blood supply.

Cardiac arrest : The state in which the heart stops beating.

Arteriosclerosis : The state of hardening of arteries and arterioles due

to thickening of the fibrous tissue and consequent loss of elasticity. It causes
hypertension.

E(Questions))E

Very Short Answer Questions (1 mark each)

1.
2.

(98]

N e

o

10.
I1.
12.

Name the instrument used for measuring blood pressure.

What is lymph node ?

A cardiologist observed an enlarged QRS wave in the ECG of a patient.
What does it indicate ?

Name the enzyme that catalyses the formation of carbonic acid in erythrocytes.
What is systemic circulation ?

Give two examples of extra-cellular fluids.

What name is given to the blood vessels which generally bring blood to an
organ ?

Which adrenal hormone accelerates heart beat under normal conditions ?
Name the blood vessel that carries blood from the intestine to liver.
Define cardiac cycle.

Name the protein found in RBCs.

What happens to a person suffering from hemophilia ?

Short Answer Questions-I (2 marks each)

13.
14.

15.

Explain when and how the two sounds of heart are produced.

Define joint diastole. What are constituents of the conducting system of

human heart ?

Give the names of various types of formed elements present in the blood.
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Short Answer Questions-II (3 marks each)
16. Why is the SA node called pacemaker of the heart ? Write its full from.
17. Draw a diagram showing schematic plan of blood circulation in human.

18. In the following diagram of section of a human heart, label a, b, ¢, d, ¢
and f.

Aorta
Pulmonary arteries

19. What is lymph ? Describe its circulation in brief.

20. What is stroke volume ? What is its relation with cardiac output ?

21. Aperson suffering from fever is advised to take blood test. What may happen
to his WBC count and why ?

Long Answer Questions (5 marks each)

22. Neena is having blood group A-ve while her husband’s blood group is O +ve.
Their first child is having blood gp. A +ve. Her second child was born with
severe anemia and jaundice. What could be the reason ? How this situation
could have been avoided ?

23. Draw a diagram to show the internal structure of human heart. Lable any
two heart chambers, any two heart valves and chordae tendinae in it.

24. Describe the structure of human heart.

25. What is cardiac cycle ? Describe the event that occur during it.

26. Explain Rh grouping and its incompatibility in humans.
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27.

Blood is a fluid connective tissue made up of fluid matrix plasma, and formed
elements, Red blood cells, (erythrocytes) white blood cells (leukocytes),
and platelets (thrombocytes) constitute the formed elements. The blood of
humans is grouped into A, B, AB and O systems based on the presence or
absence of two surface antigens A, B on the RBCs. Another blood grouping
is also done based on the presence or absence of another antigen called
Rhesus factor (Rh) on the surface of RBCs. the spaces between cells in the
tissues contain a fluid derived from the blood called tissue fluid this fluid
called lymph is almost similar to blood except for the protein content and

the formed elements.

. Why is blood called a fluid connective tissue?

(a) Because of fluid matrix plasma
(b) Because of osteocytes

(c) Because of the solid matrix

(d) None of the above

. Name the formed elements of blood.

(a) RBCs, WBCs only

(b) Platelets only

(c) Plasma only

(d) RBCs, WBCs and Platelets

Which blood group is considered a universal donor and why?
(a) A

(b) B

(c) AB

(d O

Name the complication which arises when a Rh+foetus is developing the
womb of a Rh-mother.

(a) Erythroblastosis foetalis

(b) Angina

(c) Cardiac arrest

(d) None of the above
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5.

28.

29.

30.

Give the basic difference between tissue fluid and blood.

(a) Tissue fluid has no proteins

(b) Tissue fluid has no RBCs

(c) Tissue fluid has no WBCs and platelets

(d) All of the above

DIRECTIONS : In the following questions, a statement of assertion (A) is
followed by a statement of the reason (R). Mark the correct choice as :

(a) Ifboth (A)and (R) are correct and (R) is the correct explanation of (A)
(b) Ifboth (A) and (R) true, but (R) is not the correct explanation of (A)
(c) If(A)is true but (R) is false

(d) Ifboth (A) and (R) are false

Assertion : Blood coagulates in uninjured blood vessels.

Reason : Uninjured Blood vessels release an anticoagulant Heparin.
Assertion : Left atrium possess the thicket muscles.

Reason : Left atrium receives blood from the lungs.

Assertion : In the human heart there is no mixing of oxygenated and
deoxygenated blood.

Reason : The presence of valves in the heart allows the movement of blood
in one direction.

E(( Answers ))E

Very Short Answer (1 mark each)
1. Sphygmomanometer.
2. A lymph node is speicalised structure in lymphatic vessel concerned with

the filtration of foreign bodies by the lymphocytes.

QRS waves denotes ventricular contraction of heart which may be normal
or abnormal.

Carbonic anhydrase.

The kind of blood circulation that is concerned with the supply of oxygenated
blood from the left ventrice to all body parts and return of oxygenated blood
to the right atrium of heart.

Interstitial fluid and blood plasma.

7. Afferent blood vessel.
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8. Noradrenalin.

9. Hepatic portal vein.

10.

11.
12.

Aregular sequence of three events (i) auricular systole (ii) ventricular systole
and (ii1) Joint diastole during the completion of one heart beat.
Haemoglobin.

The person suffering from haemophilia lacks clotting factors in blood, which
result the defective clotting mechanism. In case of injury the person is at a
risk of blood loss.

Short Answer-1 (2 mark each)

13.

14.

15.

(1) ‘Lubb’the first sound which is low pitched, is caused by the closure of
bicuspid and tricuspid valves.

(i1) ‘Dub’ the second sound which is high pitched, is caused by the closure
or semilunar valves.

In a cardiac cycle when both atria and ventricles are in a diastole and are

relaxed simultaneously is called a joint diastole.

Conducting system constitutes : SA node — AV node — Bundle of His —

Purkinje fibres.

Erythrocytes, lymphocytes, monocytes, neutrophils, eosinophils, basophils

and platelets.

Short Answer-II (3 marks each)

16.
17.

18.

19.

20.

Refer fig. 18.4, page 287 (NCERT Text Book Class XI-Biology)

SA node being self excitatory initiate a wave of contraction in the heart.
SA node — Sino—Atrial Node.

Refer fig. 18.2, page 283 (NCERT Text Book Class XI-Biology)/Fig. of
support material.

Refer content fig. 18.2, page 282 (NCERT Text Book Class XI-Biology)/
Points to remember of support material.

During one cardiac cycle or one heart beat the volume of blood pumped by
the heart is called stroke volume. This is normally 70 mL.
In one minute the heart beats about 72 times and the amount of blood pumped

per minute is called cardiac output. This is usually 4900 mL. or 5 litres.
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21.

The WBC count of this person may show an increase from the normal range.
As pathogens may be present in his body, so the body is producing more
WBCs to fight against those pathogens. WBC count is a good tool to asses

the presence of infection in a sick person.

Long Answer (5 marks each)

22.

23.

24.

25.

26.

27.

28.
29.
30.

During her first pregnancy after exposure with blood of her first Rh +ve
child, her body prepared antibodies against Rh antigen in her blood. In second
pregnancy these Rh antibodies from mother leaked into the blood of foetus
(Rh +ve) and destroyed foetus RBCs. It could cause of severe anemia and
Jaundice could be fetal to the foetus.

This situation could have been avoided if she had got herself administered
anti; Rh antibodies immediately after first delivery to kill Rh antibodies
entered in mother’s blood from foetus.

Refer fig. 18.2, page 283 (NCERT Text Book Class XI-Biology)/Fig. of
support material.

Refer content 18.3.1., page 283 (NCERT Text Book Class XI-Biology)/
Support Material.

Refer content 18.3.2., page 284 (NCERT Text Book Class XI-Biology)/
Support Material.

Refer content 18.3.2., page 281 (NCERT Text Book Class XI-Biology)/
Points to remember of support material.

(a)

(d)

(d)

(a)

(d)

A

(d)
(d)
(b)
oo
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Chapter - 19 Excretary products and

S Trcr Eminaion

Points To Remember

Excretory Products : Ammonia (most harmful) and needs large amount
of water for excretion. Urea (less harmful) and Uric acid (least harmful) needs

least amount of water for excretion.

MODE OF EXCRETION
(On the basis of type of excretory end products)

- - -

Ammonotelism Ureotelism Uricotelism

¢ Excretion of ammonia e Excretion of urea e Excretion of Uric acid

* Bony Fishes, Aquatic ¢ Mammals, Many  Snails, Reptiles,
Amphibians & Aquatic Terrestrial Amphibians  Birds & Insects.
Insects. & Marine Fishes

Nephrons :

The structural and functional unit of kidneys. Each kidney contains about
one million of nephrons.

Structure of Nephron :

A nephron consists of Glomerulus, Bowman’s capsule, PCT (Proximal
Convoluted Tubule). JG A (Juxtaglomerular Apparatus), DCT (Distal Convoluted
Tubule) and the collecting duct. (Refer fig., 19.3, page 292 (NCERT Text Book
of Biology for Class XI)

Structure of Kidney :
Size 10-12 cmin length, 5-7 cm in width, 2-3 cm thick, average weight about
120-170 g.
e The blood vessels, ureter and nerves enter in the kidney through hilum
(a notch).
e The outer layer of kidney is a tough capsule.
e The outer zone of kidney is cortex and the inner is medulla.
e The medulla is divided into few conical masses (medullary pyramids)
projecting into calyces.

rExcretory Products and their Elimination




e The cortex extends between medullary pyramids called columns of Bertini.
Refer figure 19.2, page 292 (NCERT—Class XI Biology)

Glomerular Filtration :

The filtration of blood in glomerulus, about 1100-1200 ml of blood is filtered
by the kidney per minute.

Glomerular Filtration Rate (GFR) :

The amount of filtrate formed by the kidney per minute is called GFR. In a
healthy individual it is about, 125 ml/minute, i.e. 180 litres per day.

Types of Nephrons :

(i) Juxtamedullary Nephron—About 15% of total nephrons, Glomeruli are
found in inner region of cortex, large in size, long loop of Henle and found
deep in medulla, associated with vasa recta control plasma volume when
water supply is short.

(ii) Cortical Nephron—About 85% of total nephron mainly lie in renal cortex,
glomeruli found in outer cortex, short loop of Henle, extends very little in
medulla. They do not have vasa recta or vasa recta is highly reduced.

Functions of Tubules :

(i) PCT—absorption of all essential nutrients and 70-80% of electrolytes and
water, helps to maintain the pH and ionic balance of body fluids by selective
secretion of H*, ammonia and K into filtrate.

(ii) Henele’s Loop—reabsorption in this segment is minimum, it plays a
significant role in maintenance of higher molarity of medullary interstitial
fluid.

(iii) DCT——conditional reabsorption of Na® and water takes place here,
reabsorption of HCO,™ and selective secretion of H" and K™ and ammonia
to maintain the pH and sodium-potassium balance in blood.

(iv) Collecting duct—Large amount of water is absorbed from this region to
produce concentrated urine, it plays a role in maintenance of pH and ionic
balance of blood by selective secretion of H and K™ ions.

Steps of Urine Formation

1. Glomerular Filtration—Blood is filtered by glomerulus through three
membranes i.e., endothelium of blood vessel, filtration slits of Bowman’s
capsule and basement membrane between these two layers. This filtration
is called ultrafiltration as all constituents of plasma comes into filterate except

proteins.
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2.

Reabsorption—90% of filtrate is reabsorbed by the renal tubules by active
or passive mechanism.

It is evident by the fact that out of 180L of filtrate formed per day only 1.5
L of urine released.

. Secretion—Tubular cells secrete H, K*, ammonia into the urine. It maintains

acid-base balance of body fluids.

Mechanism of concentration of the Filtrate (Countercur-
rent Mechanism) :

Refer fig 19.6 page 296 (NCERT-Class XI Biology)

This mechanism is said to be countercurrent mechanism because the out
flow (in the ascending limb) runs parallel to and in the opposite direction of
the inflow (in the descending limb).

NaCl s transported by the ascending limb of Henle’s loop which is exchanged
with the descending limb of vasa-recta.

NacCl is returned to the interstitium by the ascending portion of vasa recta.
Henle’s loop and vasarecta as well as the counter current in them help to
maintain an increasing osmolality towards the inner medullary interstitium
1.e., from 300 mosmol/L in cortex to about 1200 mosmol/L in inner medulla.
Small amount of urea enter, the thin segment of ascending limb of Henle’s
loop which is transported back to the interstitium by the collecting tubule.
This mechanism helps to maintain a concentration gradient in the medullary
tubule interstitium.

It helps in an easy passage of water from the collecting tubule to concentrate
the filtrate i.e. urine.

ADH (ANTIDIURETICHORMONE)

(VASOPRESSIN)
v v
Decrease in body fluid volume Increase in bodi fluid volume
Activation of osmoreceptors Switch off the osmoreceptors
Stimulation of hypothalamus. Signal to hypothalamus
Release of ADH (from posterior pituitary gland) Supress the ADH release
Facilitates water reabsorption from DCT. Reduce water reabsorption

I—> Prevent Diuresis |

(Excessive loss of water from body
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Renin Angiotensin System
Fall in GFR

4 Renin from JG cells
Angiotensinogen — Angiotensin I - Angiotensin II
4 Acts on
Adrenal Cortex
{ Secretes aldosterone

Reabsorption of Na+ and water
from DCT

\

Increase in GFR

Atrial natriuretic factor (ANF)
* Increase in blood flow to Atria of heart release of ANF.
» Causes vasodilation and does decrease blood pressure.
» ANF acts as a check on renin-angiotensin mechanism.

Micturition :

The expulsion of urine from the urinary bladder is called micturition. It is a
reflex process but can be controlled voluntarily up to some extent in grown up
children and adults.

e The CNS (Central Nervous System) sends the signal which cause the
stretching of the urinary bladder when it gets filled with urine.

e In response, the stretch receptors on the walls of the bladder sends signals
to the CNS.

e The CNS passes on motor message to initiate the contraction of smooth
muscles of the bladder and simultaneous relaxation of the urethral sphincter
causing the release of urine.

e An adult human excretes on an average 1 to 1.5 Litres of urine per day.

e On an average 25-30 gram of urea is excreted out per day.

Role of other organs in excretion :

e Lungs—removes CO, (18L/day) and water.

e Liver—secretes bilirubin, biliverdin etc. helps to eliminate these substances
along. with cholesterol, vitamins, drugs and degraded steroid hormones
through digesive wastes.
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e Sweat and sebaceous glands—These glands of skin help to eliminate small
amount of urea, NaCl and lactic acid etc. through sweat while sebaceous
glands help to eliminate some substances like steroids, hydrocarbons and
waxes through sebum.

e Saliva—It can help to eliminate small amount of nitrogenous wastes.

Disorders of Excretory system :
e Uremia—The accumulation of urea in blood due to malfunctioning of kidney.

Hemodialysis—The process of removal of urea from the blood artificially.
In this process the blood from an artery is passed into dialysing unit after
adding an anticoagulant like heparin. The blood passes through coiled
cellophane tube, surrounded by dialysing fluid. The nitrogenous wastes form
the concentration gradient and the blood becomes clear. This blood is pumped

back to the body through vein after adding anti-heparin to it.

e Renal calculi—The format ion of insoluble mass of crystallised salts (oxalates

or phosphates of calcium).

e Glomerulonephritis—Inflammation of glomeruli of kidney.

Kidney Transplantation

e Kidney transplantation is done in a patient in which both the kidneys fail to work
i.e. at total failure of kidney. Kidney transplantation is the ultimate method for
treatment of renal failure. In case of kidney transplantation both the damaged kidneys
of patient are removed by surgery. And a functional kidney from a healthy donar
preferably from close relative is taken and transplanted in the body of patient. After

successful transplantation the patient and donar can survive on one kidney.

Precautions taken for successful transplantation of Kidney :
1.  Kidney should be taken from a healthy donor preferably from close relative.

2. Matching of blood group and other factor and compatibility should be done
carefully before transplantation.

3. The patient (recipient) has to take some prescribed medicines

immunosuppressants through out the life to suppress the immune system.
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E(( Questions ))E

Very Short Answer Questions (1 marks each)

1.

Nk wDd

Which gland secretes sebum ?

One part of loop of Henle’s is impermeable to water. Name it.

Besides water, name any two contents of human sweat.

Explain the function of vasa recta.

Name two types of nephrons found in human kidney.

Define GFR (Glomerular Filtration Rate).

The mechanism of concentration of filtrate is also known as counter current
mechanism. Justify the statement.

8. What is micturition ?

9.
10.

I1.

Write the function of hormone ‘renin’ produced by kidney.

Name the excretory product of (i) reptiles (ii) Prawns (iii) Tapeworm
(iv) Marine fish (v) Insects (vi) Birds.

What is vasa recta ?

Short Answer Questions-I (2 marks each)

12.

13.

= On

Mark the odd ones is each of the following—

(a) Renal pelvis, medullary pyramid, renal cortex, ureter.

(b) Afferent arteriole, Henle’s loop, vasa recta, efferent arteriole.

(c¢)  Glomerular filtration, antidiuretic hormone, hypertonic urine, collecting duct.

(d) Proximal convoluted tubule, distal convoluted tubule, Henle’s loop
renal corpuscle.

In the following diagram of longitudinal section of kidney (Fig.—1) identify

and label a, b, c and d respectively.

(a)

Renal

Colums™¥
(b)
@ Renal arte
(d) Renal vei
Renal (c)

capsule

fig. (i)
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14. In the diagram (Fig.-2) showing malpighian body (renal corpuscle) identify
and label p, q, 1, s.

15. Name two metabolic disorder which can be diagnosed by analysis of
urine.

Short Answer Questions-II (3 marks each)

16. In the following diagram (Fig.-3) showing structure of a nephron label a, b,
c,d, eandf.

~== Proximal
convoluted

H tubule
\ Distal

convoluted
tubule

Descending limb of
loop of Henle
Henle's loop

Ascending limb of
loop of Henle

17. Describe the hormonal feed back circuit in controlling the renal functions.
18. Give three points of difference between renin and Renin.

19. What are ammonotelic, ureotelic and uricotelic animals ? Give an example
of each type of these.

20. Why is urine formation less during summers ?

Long Answer Questions (5 marks each)

21. Draw a labelled diagram of human urinary system and write one function
of each adrenal gland, ureter, urinary bladder, kidney and urethra.

22. Describe how urine is formed in the nephron through filtration reabsorption
and secretion.

OR

Explain the steps involved in the process of urine formation.

I ¢ Excretory Products and their Elimination




23. Distinguish between (i) Uricotelism and Ureotelism (i1) Sebum and sweat
(ii1) Proximal and distal convoluted tubules (iv) Ascending and descending

limbs of Henle’s loop (v) Cortical and Medullary nephrons.

24. Explain the process of reabsorption and secretion of major substances at

different parts of nephron with the help of schematic diagram.

Case Based

25. For the regulation of glomerular filtration rate (GFR) the kidneys have a
built-in mechanism. One such efficient mechanism is known as renin-
angiotensinogen system and is carried out by the distal convoluted tubule
and the afferent a arteriole at the location of their contacts. Fall in GFR can
stimulate the JG cells to release renin which can stimulate the glomerular
blood flow and thereby the GFR back to normal. An increase in blood flow
in the atria of the heart can cause the release of the Atrial natriuretic factor
(ANF). This causes vasodilation of blood vessels and thereby decreases the
blood pressure. ANF mechanism, therefor, acts as a check on renin-angiotensin

mechanism.
1. Why is GFR called ultrafiltration?
(a) Asitis very efficient
(b) Asitis using ultraviolet rays of filtration
(c) Asall constituent of plasma come into filtrate except proteins
(d) All of the above
2. Where is JGA located?
(a) Below renal corpuscle
(b) At Henle’s loop

(c) At the contact region between distal convoluted tubule and afferent
arteriole.

(d) Below glomerulus
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3.

5.

Give the causes of the release of ANF.

(a) Decrease in blood flow to the atria of the heart

(b) Increase in blood flow to the atria of the heart

(c) Decrease in blood flow to the ventricle of the heart
(d) Increase in blood flow to the ventricle of the heart
Which mechanism can act as a check on renin-angiotensin mechanism?
(a) Self-check and control

(b) Atrial natriuretic factor

(c) Parasympathetic system

(d) Vasopressin factor

What do JG cells release to control GFR?

(a) Renin

(b) Rennin

(c) Angiotensin

(d) Antidiuretic hormone

Assertion reasoning type questions:

26.

DIRECTIONS : In the following questions, a statement of assertion (A) is
followed by a statement of the reason (R). Mark the correct choice as :

(a) Ifboth (A)and (R) are correct and (R) is the correct explanation of (A)
(b) Ifboth (A) and (R) true, but (R) is not the correct explanation of (A)
(c) If(A)is true but (R) is false

(d) Ifboth (A) and (R) are false

Assertion : In cortical nephrons vasa recta is absent or highly reduced.

Reason : Cortical nephrons are mainly concerned with the concentration of

I ¢ Excretory Products and their Elimination

urine.




27.

28.

Assertion : Comparative to uric acid urea is a more toxic excretory substance.
Reason : Birds and insects are uricotelic animals.

Assertion : Vasopressin increases the water permeability of the distal
convoluted tubule.

Reason : In absence of ADH, water reabsorption is considerably reduced.

E( Answers ))E

Very Short Answer (1 mark each)
1. Sebaceous glands (wax—glands)
2. Ascending limb.
3. Sodium chloride, lactic acid, glucose (any two).
4. It helps to retain reabsorbed ions and urea in the interstitial fluid of the
medulla, to maintain its high osmotic pressure.
5. (1) Juxta medullary nephron (ii) Cortical nephron
6. The amount of filtrate formed by the kidney per minute.
7. Inthe ascending limb, the outflow runs parallel to and in the opposite direction
of the inflow in the descending limb.
8. The act of passing out urine from urinary bladder.
9. Renin is used to convert angiotensinogen to angiotensin.
10. (i) Uric acid (ii) Ammonia (iii) Ammonia (iv) Urea (v) Uric Acid
(vi) Uric acid.
11. Capillary network running parallel to loop of Henle is known as Vasa recta.
Short Answer-I (2 marks each)
12. (a) Ureter (b) Henle’s loop (c) Glomerular filtration (d) Renal Corpuscle.
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13. Refer fig. 19.2, page 292 (NCERT Class XI-Biology)
14. Refer fig. 19.4 page 293 (NQERT class XI-Biology)
15. Glycosuria, Ketonuria

Short Answer-II (3 marks each)
16. Refer fig. 19.3, page 292, (NCERT class XI-Biology)
17. Refer content 19.5, page 297 (NCERT class XI-Biology).

18. - Rennin -- Renin -

(i) Itis a proteolytic enzyme. (i) Itis a hormone that acts as an enzyme.
(i1) It helps in the digestion of milk (i) Itconverts the protein angiotensinogen
protein. into angiotensin
(ii1) It is secreted as an inactive (ii1) It is secreted as renin.
form Prorennin which is
activiated to rennin by HC1.
(iv) Its secretion is stimulated by (iv) Itsecretion is stimulated by a reduction

food. of Na' level in tissue fluid.

19. Refer content given in the beginning of the chapters of NCERT Text Book

page 290 class XI-Biology or Points to remember of this support material.

20. Due to sweating in summers blood volume is decreased. ADH is secreted
from hypothalamus which increase reabsorption from D.C. tubules thus

amount of urine is decreased.

Long Answer (5 mark each)

21. Refer fig. 19.1, page 291 and content 19.1 (NCERT Text Book page Class
XII-Biology)

22. Refer content points to remember of this support material.

23. Refer the content given in the chapter or NCERT Text Book Class-XI Biology
at pages 290, 298 (19.7), 292 and 293 respectively./Points to remember of
this chapter of support material.

I ) Excretory Products and their Elimination




24. Refer content 19.3 and content fig. 19.5 at page 294-295 (NCERT Text Book
Class XI-Biology).

25. 1. (¢)
2. (o)
3. (o)
4. (b)
5. (a)

26. (c)

27. (b)

28. (b)
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—= Chapter - 20 Locomotion and

Y overert

Points To Remember

Arthritis : an inflammatory joint disease characterised by inflammation of
joints.

Coccyx : tail bone formed by fusion of four coccygeal vertebrae in man.

Dicondylic Skull : A Skull with two occipital condyles.

Endo Skeleton : A skeleton present in side the body.

Fascicle : Bundles of muscles fibres held together by connective tissue.

Fascia : Collagenous connective tissue layer that surrounds muscle bundles.

Floating ribs : The ribs that remain free anteriorly, (last 2 pairs)

False ribs : 8th, 9th and 10th pair of ribs not directly joins the sternum but
to seventh pair of ribs, hence called pseudoribs.

Myoglobin : A red colored pigment present in sarcoplasm of muscle.

Sarcomere : A portion of myofibril between two successive ‘Z’ lines.

Sarcolema : The plasma membrane of a muscle.

Gout : Inflammation of joints due to accumulation of uric acid crystal.

Suture : immovable joints between skull bones.

Synovial joints : Freely movable joints between limb bones.

Patella : A seasmoid bone acting as kneecap.

Intervertebral disc : Fibro cartilaginous pad present between the vertebrae
that act as shock absorbers.

Tendon—Connective tissue made of yellow fibrous tissue which connect
muscle to bone. It is not flexible.

Ligament—Connective tissue made of white fibrous tissue which joins two
bones. It is flexible.

LMM : Light meromyosin

HMM : Heavy meromyosin

Types of Movement :
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1. Amoeboid movement : These movements takes place in phagocytes where
leucocytes and macrophages migrate through tissue. It is affected by
pseudepodia formed by the streaming of protoplasm (as in amoeba)

2. Ciliary movement : These movement occurs in internal organs which are
lined by ciliary epithelium.

3. Muscular Movement : This movements involve the muscle fibers, which
have the ability to contract and relex.

Properties of Muscle : (i) Excitability (i1) Contractility
(ii1) Extensibility (iv) Elasticity

Types of Muscles :

(a) Skeletal muscles or striated muscles—These involved in locomotion and
change of body postures. These are also known as voluntary muscles.

(b) Visceral muscles or smooth muscles—These are located in inner wall of
hollow visceral organ, smooth in appearance and their activity are not under
control of voluntary nervous system. They are called involuntary muscles.

(¢) Cardiac muscles—The muscles of heart, involuntary in nature, striated and
branched, These are uninucleated.

lharacteristillkeletal Muscle llnooth Muscle l‘ardiac Muscle l

Location Muscles attached with ~ muscles found in the inner wa- Muscles found only
skeletal components 1ls of hollow visceral organs  in heart.
Appearance  Striated having light and unstriped, smooth in Striated in
dark bands. Multi- appearance with tapering appearance and
nucleated ends. Uninucleated branched, uninucleated
Control They are controlled by  They are not under the not under the
our will hence called control of our will hence direct control of
voluntary muscles. called involuntary muscles.  nervous system.

Structure of myofibril :

e Each myofibril consist of alternate dark and light band.

e Dark band—contain myosin protein and is called A-band or Anisotroic band.
e Light band—Contain actin protein and is called I Band or Isotropic band.
e I Band is bisected by an elastic fiber called ‘Z’ line. Actin filament (thin
filament) are firmly attached to the ‘Z’ lines.

Myosin filament (thick filament) in the ‘A’ Band are also held together in
the middle of T Band by thin fibrous membrane called ‘M’ line.

e The portion between two successive ‘Z’ lines is considered as functional
unit of contraction and is called a sarcomere.
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Structure of Actin and Myosin Filament

Thin

ﬁlamenm

1.

I-Band A Band I Band
MEne [ |

/

7J

Thick
filament
?
;= .
H Zone z ILlne
SARCOMERE

Z-line

lband  A-band  I-band
Actin filament : An actin filament is made of two ‘F’ actins which are
helically wound to each other. Two filaments of tropo myosin protein also
run close to ‘F’ actins throughout its length. A complex protein Troponin is
distributed at regular intervals on tropomyosin which mask the actin binding
site for myosin.

. Myosin filament : Each myosin filament is a polymer of meromyosin. Each

meromyosin has two components—a globular head with a short arm and a
tail. Head is made of heavy meromyosin while tail is made of light meromyosin.
The head with its short arm project outward at regular distance and angle
from each other and is known as cross arm. The head has an active site for
actin and binding site for ATP.

Red muscle fibres :

These are red in colour due to presence of high content of myoglobin.
These contain plenty of mitochondria.

Sarcoplasmic reticulum is less in these fibres.

Show slow but sustained contractions for longer periods.
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White muscle fibres

These are pale or whitish due to presence of less content of myoglobin.
These contain fewer mitochondria
Sarcoplasmic reticulum is more/high

During sternous exercise, lactic acid accumulates in large quantity so muscle

fatigues

Mechanism or Muscle contraction : Sliding filament theory

The contraction of muscle fiber takes place by the sliding of actin (thin
filament) on myosin (thick filament)

Muscle contraction is initiated by a signal sent by the CNS via a motor
neuron.

Impulse from motor nerve stimulates a muscle fiber at neuro muscular
junctions.

Neurotransmitter releases here which generates an action potential in
sarcolema.

This causes release of Ca™™ into sarcoplasm. These Ca™" binds with troponin,
thereby remove masking of active site.

Myosin head binds to exposed active site on actin to form a cross bridge,
utilising energy from ATP hydrolysis.

This pulls the actin filament towards the centre of ‘A’ band.

‘Z’ lines also pulled inward thereby causing a shortening of sarcomere i.e.
contraction.

I band get reduced, whereas the ‘A’ band retain the length.

During relexation, the cross bridge between the actin and myosin break.
Ca™ pumped back to sarcoplasmic cisternae. Actin filament slide out of ‘A’
band and length of I band increase. This returns the muscle to its original

state.
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Vertebral formulae of man C7T1sts(5) C(4) =33

Human skeleton — 206 bones

\] v
Axial skeleton (80 bones) Appendicular
| + + + skeleton (126 bones)
skull (29 bones) vertebrae (33) 1
cranium-8 face-14 Cervical-7 Sternum Ribs
Ear ossicle-6 Thoracic-12 1 12 pairs (24)
Hyoid-1 Lumber-5
sacral-1 (5-fused to form 1 sacrum)
Caudal-1 (4-coccygeal fused to form 1 coccyx)  /
\J Y
Girdles (6 bones) Limbs (120 bones)
\] \
Pectoral (2) (Shoulder girdle) Pelvic (Hip girdle) (2)
1 1
\J \ \J \
Clavicle 2 Scapula 2 Coxal (2) Sacrum (2)

= [lium + Pubis + Ischium

v
Fore limbs (60 bones) (30 in each limb)

Humerus 2x1 =2

Radius 2x1 =2

Ulna 2x1 =2

Carpals 2x8 = 16

Meta Carpals 2x5 =10
Phalanges 2 x (24+3+3+3+3) =28

Hind limbs (60 bones) (30+in each limb)
Femur2 x1=2

Tibia2 x 1 =2

Fibula2 x 1 =2

Patella2 x 1 =2

Tarsals 2 x 7= 14

Metatarsals 2 x5 =10

Digits=2x (2+3+3+3+3)=28

Joints
v v v
Fibrous joints Cartilaginous joints Synovial joints
do not allow allow very slight Freely
movement movement movable
e.g., joiLts between e.g., joini between
the bones of skull adjacent vertebrae
\/ v v v v

Ball and socket Hinge Pivot Gliding Saddle

Joints Joints Joints Joints Joints
e.g., between humerus e.g., knee e.g., Atlas e.g., between e.g., between
and pectroal girdle Joint and axis carpals Carpals and meta

between femur Elbow joint

and pelvic girdle
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E(Questions))E

Very Short Answer Questions (1 mark each)

1.

10.
I1.
12.

What is the total number of bones present in left pectoral girdle and left arm

respectively in human beings?
Why do skeletal muscle show striation?
Why are 11th and 12th pair of ribs called floating ribs ?

Name the proteins making up dark and light bands of myofibrils.

. Write the name of chemical that causes fatigue in the muscles.

What lubricate the freely movable joints at the shoulder ?
Name the longest bone of human body.

Give the name of first vertebra.

Define a sarcomere.

Name the cup shaped bone that constitutes the knee cap.
Which muscle fibre work during long flight of eagle ?

Name the cavity in the girdle into which the head of femur fits ?

Short Answer Questions-I (2 marks each)

13.
14.
15.
16.
17.

Write any two difference between cardiac muscle and skeletal muscle.
Distinguish between red fibre and white fibre.

Name the two types of girdles found in human body and write their role.
State the role of calcium ions and ATP in muscle contraction.

Name the bones of fore limb (hand) of human body. Give their number in

each limb.
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Short Answer Questions-II (3 marks each)

18. What makes the synovial joints freely movable ? List any four types of
synovial joints.

19. Name the category of bones forming the ribcage. How are these articulated
to each other to form the cage ?

20. How are actin and myosin filament arranged in a muscle fibre ?
21. Mention the factor which is responsible for the following :

(i) Tetany (i1) Gout (ii1) Osteoporosis
Long Answer Questions (5 mark each)
22. Explain the important steps of sliding filament theory of muscle contraction.
Case Based

23. The muscle fiber is a syncytium. A characteristics features of the muscle
fiber is the presence of a large number of parallelly arranged filamenls in the
sarcoplasm called myofilaments or myofibril each myofibril has alternate
dark and light bands on it. Visceral muscles are located in the inner walls of
hollow visceral organs of the body. They do not have any striation and are
smooth in appearance. Many cardiac muscle cells assemble in a branching
pattern to form cardiac muscle.

1. Why is muscle fiber called a syncytium?
(a) Asitis aseptate
(b) As it has more than one nuclei
(c) As it has more than one sarcoplasm
(d) As it has dark and light bands

2. Give a characteristic feature of muscle fiber.
(a) Presence of myofilaments
(b) Absence of myofilaments

(c) Presence of branching pattern

(d) Spindle shaped appearance
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3. Name some visceral organs of the human body.
(a) Femur, legs, arms
(b) Oesophagus
(c) Stomach
(d) Both (b) & (¢)

4. Which type of muscle are located in the inner walls of hollow visceral organs?
(a) Skeletal muscles
(b) Smooth muscles
(c) Cardiac muscles
(d) Smooth muscles & cardiac muscles

5. Skeletal muscles and smooth muscles are .....
(a) Involuntary and voluntary respectively
(b) Voluntary and involuntary respectively
(c) Both involuntary
(d) Both voluntary

Assertion reasoning type questions:

DIRECTIONS : In the following questions, a statement of assertion (A) is
followed by a statement of the reason (R). Mark the correct choice as :

(a) Ifboth (A)and (R) are correct and (R) is the correct explanation of (A)
(b) Ifboth (A) and (R) true, but (R) is not the correct explanation of (A)
(c) If(A)is true but (R) is false
(d) Ifboth (A) and (R) are false
24. Assertion : Fatigue is the inability of muscles to relax.
Reason : It is due to lactic acid accumulation by repeated contractions.
25. Assertion : Rapid spasm in the muscle is termed as tetany.

Reason : Tetany is caused by an increase in the blood calcium level.

. k Biology Class - 11 N ]



26.

27.

28.

Assertion : Radius is shorter than the ulna.

Reason : It has a large olecranon process.

Assertion : First seven pairs of ribs are called true ribs.
Reason : These ribs are not connected ventrally to the sternum.

Assertion : Inflammation of a skeletal joint may immobilize the movement
of joints.

Reason : Uric acid crystals in the joint cavity and ossification of articular
cartilage leads to this condition.

E( Answers ))z

Very Short Answers (1 mark each)

1.

10.
I1.

12.

Left pectoral girdle has 2 bones (1 clavicle and 1 scapula). Left Arm has 30

bones.

Due to distribution pattern of actin and myosin protein.
These ribs are not ventrally attached to sternum

Actin and myosin

Lactic acid

Synovial fluid

Femur

Atlas

A portion of myofibril between two successive ‘Z’ lines.
Knee cap

Red muscle fibre

Acetabulum
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Short Answers-I (2 marks each)

13.
14.
15.

16.

17.

Refer NCERT Text book Class XI Page 303
Refer Points to remember

Pectoral and Pelvic girdle bones help in articulation of the upper and lower

limbs respectively with the axial skeleton.

Calcium (Ca*™) ions binds with troponin, thereby remove masking sites.

ATP hydrolysis gives energy to Myosin head to bind with active site of actin.

Refer Points to remember

Short Answers-II (3 marks each)

18.
19.
20.
21.

Refer NCERT Text book Page 312. Class XI
Refer NCERT Text book Page 310. Class XI
Refer NCERT Text book Page 305. Class XI
Refer NCERT Text book Page 312. Class XI

Long Answer (5 marks each)

22.
23.

24.
25.
26.
27.
28.

Refer Points to remember
1. (b)
2. (a)
3.
4.  (b)
5. (b
(a)
(c)
(b)
(c)
(a)
L X J
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Chapter - 21 Neural Control and

I Cocrdination

Points To Remember

Coordination : Process through which two or more organs interact and
complement the functions of one another surrounding the brain.

Action potential : A sudden change in the electrical charges in the plasma
membrane of a nerve fibre.

Aqueous humour : The thin watery fluid that occupy space between lens
and cornea in eye.

Blind spot : A spot on retina which is free from rods and cones and lack the
ability for vision.

Cerebrospinal fluid : An alkaline fluid present in between inner two layer
of meninges, surrounding the brain and spinal cord.

Cerebellum : A part of hind brain that controls the balance and posture of
the body.

Cochlea : A spirally coiled part of internal ear which is responsible for
hearing.

Corpus callosum : A curved thick bundle of nerve fibres that joins two
cerebral hemisphere.

Depolarisation : A condition when polarity of the plasma membrane of
nerve fibre is reversed.

Endolymph : The fluid filled within membranous labyrinth.

Eustachian Tube : A tube which connect ear cavity with the pharynx.

Fovea : An area of highest vision on the retina which contain only cones.

Meninges : Three sheets of covering of connective tissue wrapping the brain.

Grey Matter : This shows many convolutions which increase the amount
of vital nerve tissue.

Medula oblongata : Posterior most part of the brain which is continuous
with spinal cord and control respiration, heart rate,swallowing,vomiting.
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Pons : Thick bundles of fibres on the ventral side of brain below cerebellum.

Foramen magnum : A big aperture in the skull posteriorly through which
spinal cord emerges out.

Spinal cord : A tubular structure connected with medulla oblongata of brain
and situated in the neural canal of the vertebral column, covered by meninges.

Synaptic cleft : A narrow fluid filled space which separates two membranes
of the two neurons at the synapse.

Synaptic vesicles : These are membrane bound vesicles in the axoplasm of
the axon terminal and these store neurotransmitter.

Neurotransmitter : These are chemicals stored in synaptic vesicles, diffuse
to reach the membrane of next neuron for its stimulation.

Synapse : A physiological junction between axon of one neuron and dendrite
of next neuron.

CNS—<Central neural system

PNS—Peripheral neural system

ANS—Autonomic neural system

Neural System
|
I I
Central neural System Peripheral neural System
|
[ : 1 | |
Brain Spinal cord Cranial nerve Spinal nerve
12 pairs 31 pairs
Nerve fibres of PNS
L
I I
Afferent fibres Tansmit impulse Efferent fibres Transmit impulse
from Tissue/organ to CNS from CNS to Peripherel tissue/organ
Division of PNS
L
I I
Somatic neural System Automatic neural system Transmit
Relays impulse from CNS impulse from CNS to involuntary
to Skeletal muscle Organ and smooth muslces
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Visceral Nervous System : whole complex of nerves, fibres, ganglia and plexuses
by which impulses travel from CNS to the viscera and from viscera to CNS

—Cell body = Cytoplasm with nucleus, cell organelles and
Nissl’s granules
Parts of Neuron ——Dendrites = Short fibres which branch rapidly and project

out of cell

— Axon = Single, long fibre, branched at distal end
(Refer fig. 21.1, page 317, NCERT - Biology, Class-XI)

— Multipolar = : One axon and two or more dentrites

: Found in cerebral Cortex

Neuron —r—Bipolar=  : One axon and one dendrite

: Found in retina of eye

— Unipolar = : Cell body with axon only

: Found usually in the embryonic stage

Conduction of Nexve Impulse

Polarization : Resting potential

* Before stimulation axoplasm contain —vely high concentration of K+
and low concentration of Na+ Inner surface is —vely charged.

*  Fluid outside axon — low concentration of K+ and high concentration of
Na+. Outside the membrane is + vely charged.

*  Most membrane channels are closed.

Depolarization: Action potential

* Stimulation of nerve.

*  Permeability of membrane to Na+ increases.

* Na+ channels opens allowing Na+ to diffuse into the cell quickly.
* Asaresult inside become +ve and outside -ve.

Repolarization : Normalising

* K+ gates open in order to allow K+ to diffuse out of the axon. This
restores the membrane. (+ve outside -ve inside)
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Transmission of Impulses at Synapse

(i) Atelectrical synapses : Here the membrane of pre and post-syneptic neuron
are in very close proximity. Electric current can flow directly from one neuron
into other across these synapses, like impule conduction along a single axon.

(ii) Atchemical synapses : Here the membrane of pre and post-syneptic neuron
are separated by fluid filled space called synaptic cleft. Neurotransmitter are
involved here.

When an impulse arrives at the axon terminal, it stimulates the movement
of the synaptic vesicles towards membrane and they fuse with the plsama membrane
and release their neurotransmitter in the syneptic cleft. These chemicals bind to
specific receptors, present on the post-syneptic membrane. Their binding opens
ion channels and allow the entry of ion which generate new potential in post
synaptic neuron.

Human brain : Human brain is the major portion of central neural system.
Which is well protected by the skull.

The brain is surrounded by three cranial meninges—
(1) Duramater—outer layer

(i1) Arachnoid—middle layer

(ii1) Piamater—Inner layer-remain incontact with brain

Parts of Brain
|

Fore brain Mid brain Hind brain

(a) Cerebrum (a) Cerebellum

(b) Thalamus (b) Pons

(c) Hypothalamus (c) Medulla oblongata

Functions of pars of brain :

Cerebrum : Centre of intelligence, memory and imagination, reasoning,
judgement, expression of will power.

Thalamus : Acts as relay centre to receive and transmit general sensation
of pain, touch and temperature.

Hypothalamus : Centre for regulation of body temperature, urge for eating
and drinking.

Midbrain : Responsible to coordinate visual reflexes and auditory reflexes.

Cerebellum : Maintains posture and equilibrium of the body as well as
coordinates and regulates voluntary movement.
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Pons : Relays impulses between medulla oblongata and cerebral hemisphere
and between the hemisphere of cerebrum and cerebellum. It also heps to regulate
breathing.

Medulla oblongata : Centre that control heart beat, breathing, swallowing,
salivation, sneezing, vomitting and coughing.

Reflex action : It is spontaneous, autonomic and mechanical response to a
stimulus that occurs at the level of spinal cord, without involvement of brain.

Reflex arc : The flow of nerve along the specific during reflex action. It
consist of—

(a) A receptor

(b) An Afferent neuron (sensory neuron)

(c) An inter neuron

(d) An efferent neuron (motor neuron)

(e) An effector organ

Sensory neuron

Stimulus — > Receptor v
(REFLEX - ARC) Inter neuron of spinal cord
Response < Effector organ |

motor neuron

Organ of Sight-Eye

Layer Component Function
1. External layer Sclera Protects and maintain shape of the
|: eye ball
Cornea Outermost transparent portion of

eye which allows light to enter
2. Middle layer — Choroid Absorb light and prevent light from
being reflected within the eye ball.
— Ciliary body Holds lens, regulate shape of the

lens.
— Iris Control amount of light entering.
3. Inner layer Retina Vision in dim light, colour vision,

vision in bright light. Sends the
image to brain through optical
nerves.

(Refer-Fig. 21.6, Page 323 NCERT-Biology, Class XI)
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Organ of Hearing-Ear

Portion of the ear Component Function

1. External ear |: Pinna Collect sound waves
External Direct sound waves towards ear drum,
auditory canal  ear wax prevents the entry of foreign

bodies.

2. Middle ear Tympanic Acts as resonator that reproduces
membrane the vibration of sound.
Ear ossicles Transmit sound waves to internal ear.

Eustachian tube Helps in equalising the pressure
on either side of ear drum.

3. Internal ear |: Cochlea Hearing organ.
Vestibular Balancing of body.
apparatus

(Refer Fig. 21.7, page 325-NCERT-Biology, Class XI)

Organ to smell - Nose (Factor Organ)
NOSE

Olfactory Epithelium

Olfactory Receptors — Receives sense of smell (air/chemicals)

(mucus coated)

Olfactory Neurons

!

Olfactor bulbs (limbic system of brain)
Organ to Taste — Tongue (Gustatory Organ)
TONGUE

Papillae

!

Taste buds

!

Gustatory Nerves

Brain (integrates the differential inputs from taste buds).
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E<CQuestions)>E

Very Short Answer Questions (1 mark each)

1. Name the fluid present in membranous labyrinth.
Name the area of retina where only cones are densly packed.
Name the inner most meninges of the brain.

To which part of the brain communication and memory are associated ?

w»ok » D

Name the bundle of fibres that connect two cerebral hemisphere in human
being.
Name the photo pigment present in the rod cells.

Why do impulses flow only in one direction ?

© = o

Where is hypothalamus located in the brain ?

9. Which cells are responsible for scotopic vision ?

Short Answer Questions-I (2 marks each)
10. Distinguish between electrical synapses and chemical synapses.
11. What is iris ? Give the function of iris.
12. What is organ of corti ? Where is it located ?
13. Differentiate between cerebrum and cerebellum.

14. What is synapse ? Name its two types.

. Fill in the blanks in the different columns A to D :

16. Why are grey matter and white matter contained in human nervous system
named so ?
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Short Answer Questions-II (3 marks each)

17.

18.

19.

20.

21.

Observe the diagram given right and answer the following questions :

(i) Label the parts A, B, C & D.

(11) Give the function of C and D.

(ii1)) Name the layers which wrap this organ.

What is a synapse ? How does the nerve impulse cross the chemical
synapse ?

Give the function of the following :

(i) Cerebrum (i1) Hypothalamus (i11) Mid brain
What is meant by reflex action ? Name the components of a reflex arc in

correct sequence from receptor upto effector. Support your answer by a
diagram.

Draw a diagram of V.S. of human eye and label the following :

Iris, Retina, Cornea, Blind spot, Ciliary body and Vitreous chamber.

Long Answer Questions (5 mark each)

22.

Describe in detail, how conduction of nerve impulse takes place through a
nerve fibre.

Case Study based questions :

23.

Read the following and answer any four questions from 23 (i) to 23 (v) given
below :

Ajinomoto, the most popular ingredients commonly used in Chinese dishes
as a taste enhancer is otherwise known as mono sodium glutamate (MGS).
Excessive consumption of Ajinomoto can cause various harmful effects such
as hypertension, effect on Brain and nerves, nausea, headache, sleeping
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(1)

(i)

(iii)

(iv)

disorders and cancer. As glutamate can serve as a neurotransmitter, high
intake of MSG can adversely affect the brain and nerves. In our body
neurotransmitters are involved in carrying nerve impulses across a chemical
synapse. Common neurotransmitters are epinephrine, adrenaline,
acetylcholine, dopamine and GABA. When an impulse arrives at the axon
terminal, it stimulates the movement of synaptic vesicles towards the
presynaptic membrane, where they fuse and release their neurotransmitters
in the synaptic cleft. Now these neurotransmitters bind to their specific
receptors present on the postsynaptic membrane, which opens ion channels.
Thus signal is transmitted across the synapse. In electrical synapse signal
can flow directly from one neuron to another.

Identify the harmful effects of excessive consumption of ajinomoto :
(a) Hypertension

(b) Headache

(c) Effects nerves

(d) All of them

Ajinomoto serves as a neurotransmitter :

(a) Glutamate

(b) GABA

(c) Dopamine

(d) Acetyl choline

Interaction between neurons occurs commonly across junctions called :

(a) Action potential

(b) Synapse

(c) Axon terminal

(d) Juxtaposition

Receptor site for neurotransmitters are present on :
(a) Presynaptic membrane

(b) Tips of axons

(c) Postsynaptic membrane

(d) Membrances of synaptic vesicles
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(v) Assertion : Transmission of nerve impulse across a synapse is accomplished
by neurotransmitters.

Reason : Transmission across a chemical synapse usually requires
neurotransmitters because there is a small space, synaptic cleft that separates
one neuron from another.

(a) Bothassertion & reason are true, and the reason is the correct explanation
of the assertion.

(b) Both assertion and reason are true, but the reason is not the correct
explanation of the assertion.

(c) Assertion is true but reason is false
(d) Both the assertion and reason are false
Assertion and Reason type Questions :

In each of the following questions, two statements are given, one is Assertion and
other is Reason. Mark the correct answer as :

(a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.

(b) Both assertion and reason are true, but the reason is not the correct

explanation of the assertion.
(c) Assertion is true but reason is false
(d) Both the assertion and reason are false

24. Assertion : The space between the cornea and the lens is called the vitreous
chamber.

Reason : The space between the lens and retina is called the aqueous chamber.

25. Assertion : The Eustachian tube helps in equalizing the pressure on either
side of the ear drum.

Reason : The Eustachian tube connects the middle ear cavity with the
pharynx.
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E(C Answers ))E

Very Short Answers (1 mark each)

1. Endolymph

Fovea

Piamater

Cerebrum

Corpus callosum

Rhodopsin

Because each synapse allows impulse to cross it in a single direction.
At the base of thalamus.

9. Rods

© N AW

Short Answers-I (2 marks each)
10. Refer NCERT text book, Class XI Page no. 319.
11. Refer NCERT Text book, Class XI Page no. 323.
12. Refer NCERT Text book, Class XI Page no. 326.
13. Refer NCERT Text book, Class XI Page no. 321.
14. Junction between two nerves ~ Chemical synapse and electrical synapse
15. (A) To collect sound waves (B) Eustachina tube
(C) Colour vision (D) Iris
16. Refer NCERT book, Page no. 321.

Short Answers-II (3 marks each)
17. (i) A: Cerebrum C : Cerebellum
B : Corpus callosum D : Medulla oblongata

(i1) C : Balancing of body and maintain posture

D : Vomiting , coughing, breathing, salivation or any other correct answer
(anyone).

(ii1) Pia mater, arachnoid and dura mater.
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18.
19.
20.
21.

Refer NCERT Text book, Class XI Page no. 319.
Refer NCERT Text book, Class XI Page no. 321.
Refer NCERT Text book, Class XI Page no. 322.
Refer NCERT Text book, Class XI Page no. 323.

Long Answer (5 marks)

22.
23.

24.
25.

Refer NCERT Text book, Class XI Page no. 317 and 318.

(1) (d) All of them

(i) (a) Glutamate

(ii1)) (b) synapse

(iv) (c) post synaptic membrane

(v) (a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion

(d) Both the assertion and reason are false

(a) Bothassertion & reason are true, and the reason is the correct explanation

of the assertion.
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Chapter - 22 Chemical Coordination and

— — — U

Points To Remember

Endocrine glands : These are ductless glands which secrete hormones
directly into the blood stream.

Hormones : Non-nutrient chemicals synthesised in trace amount by
Endocrine glands that act as intracellular messengers and are specific in their
action which are transported by blood from site of production to site of action.

Hypothalamus :

e It is basal part of diencephalon.

e Has neurosecretory cells called nuclei which produce hormones to regulate
the synthesis and secretion of pituitary gland hormones.

e Two types of hormones released are :

Releasing hormones : Stimulate secretion of pituitary hormones, e.g.,
Gonadotrophin releasing hormone stimulates pituitary gland to synthesise
gonadotrophins.

Inhibiting hormones : Inhibit secretions of pituitary hormones, e.g.,
Somatostatin inhibits secretion of growth hormone.

Pituitary Gland :

Located in bony cavity called as sella tursica.

Attached to hypothalamus by a stalk.

Divided anatomically into : Adenohypophysis (Anterior lobe) and
Neurohypophysis (Posterior lobe).

e Hormones released from hypothalamic neurons reach anterior pituitary
through portal system and through neurons in Posterior pitutary.

Posterior pituitary is under neural control of hypothalamus.
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1. Pituitary Gland

Pituitary Gland
I

| |
Adenohypophysis (Anterior lobe) Neurohypophysis (Posterior lobe)

| | (It stores hormones secreted by hypothalamus

f
Pars distalis Pars intermedia |
| | Pars nervosa

Secretes MSH [ |

|
| | | | | | : .
GH PRL TSH ACTH LH FSH Oxytocin  Vasopressin
(ADH)

Adenohypophysis : (Anterior lobe of Pituitary)

e Growth hormone (GH) : Oversecretion leads to gigantism and low secretion
causes dwarfism and Proper secretion leads to proper growth of body.

e Prolactin (PRL) : Growth of mammary gland and formation of milk in
them.

e Thyroid stimulating hormone (TSH) : Stimulates synthesis and secretion
of thyroid hormones from thyroid gland.

e Adrenocorticotrophic hormone (ACTH) : Stimulates synthesis and
secretion of steroid hormones called glucocorticoids from adrenal cortex.

e Luteinizing hormone (LH) : Synthesis and secretion of hormones called
androgens in males, and helps in ovulation and maintenance of corpus luteum
in females.

e Follicle stimulating hormone (FSH) : Regulate spermatogenesis in males,
and growth and development of ovarian follicles in females.

Neurohypo physis (Posterior lobe of Pituitary)

e Oxytocin helps in contraction of uterus during child birth and milk ejection
from mammary gland in females.
e Vasopressin : Acts on kidney and stimulates reabsorption of water and

electrolytes by distal tubules to reduce water loss through urine. It is also
called as Anti Diuretic Hormone (ADH).

Diabetes insipidus : Impairment of synthesis of ADH

(1) Diminished ability of kidney to conserve water.
(i1)) Water loss and dehydration.

(111) Can be overcome by taking more water.
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Excessive Secretion of Growth Hormone

Acromegaly : It is a condition when the pituitary gland makes too much
growth hormone. It is due to a tumour in pituitary gland. Person suffering
from acromegaly (acro means tip and megaly means enlargement) may
gradually develop a long face with protruding lower jaw, enlarged nose and
wider spacing between teeth and enlarged hands and feet.

Pineal Gland :

Located on dorsal side of forebrain.

Secretes Melatonin to regulation 24-hours rhythm, sleep-wake cycle,
menstrual cycle, pigmentation etc.

3. Thyroid Gland :

Has two lobes on either side of trachea interconnected by isthmus (connective
tissue).

Composed of follicles and stromal tissues.

Follicular cells synthesise thyroxine (T,) and tri-iodothyronine (T).
Iodine is necessary for normal functioning of thyroid.

Goitre (Hypothyroidism) : Enlargement of thyroid gland; Hypothyroidism
may lead to mental retardation and stunted growth (cretinism) Deaf-mutism
in the baby if it occurs during pregnancy.

Hyperthyroidism : Occurs due to cancer or due to development of nodules
in thyroid glands, affects body physiology as abnormal high levels of thyroid
hormones is synthesised. Basic metabolic rate increase.

Exophthalmic goitre : It is a form of hyperthyroidism, characterised by
enlargement of thyroid gland, protrusion of eye balls and increased BMR
Thyroid hormone controls carbohydrates, proteins & fats metabolism.
Also secretes a protein hormone called Thyrocalcitonin (TCT) which regulates
blood calcium level.

Parathyroid Gland :

Present on back side of thyroid gland. Each lobe of thyroid gland has its one
pair.

Secrete peptide hormone called parathyroid hormone (PTH) which increases
calcium levels in blood so called hypercalcemic hormone.

PTH stimulates bone resorption, and reabsorption of calcium from blood
and reabsorption of calcium by renal tubules, thus increasing blood Ca™

level.
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5. Thymus Gland
e Located on dorsal side of heart and aorta.

e Secrete peptide hormones called Thymosins which play role in differentiation
of T-lymphocytes (help in cell mediated immunity.)

e Thymosins also produce antibodies and provide humoral immunity.
Immunity of old people usually becomes weak as thymus gets degenerated
with age.

Adrenal Gland

Located at anterior part of each kidney.

Has centrally located adrenal medulla and at periphery in adrenal cortex.

e o 0 &

Adrenal medulla secretes adrenaline (epinephrine) and nor adrenaline
(norepinephrine), commonly called as catecholamines or emergency
hormones or hormones of fight or flight.

e These hormones increase heart beat, rate of respiration, breakdown of
glycogen thus increase blood glucose level, breakdown of lipids and protein,
alertness, raising of hairs, sweating etc.

e Adrenal Cortex-(3 layers) : Zona reticularis (inner layer)
Zona fasciculata (middle layer)
Zona glomerulosa (outer layer)

Adrenal cortex secretes :

Androgenic steroids : (Secreted by Zona reticularis)

Secreted in small amounts.
Play role in growth of axial pubic and facial hair during puberty.

N o 0 Moo

Glucocorticoids : (Secreted by fasciculata)

Involved in carbohydrate metabolism.

Stimulates gluconeogenesis, lipolysis and proteolysis.

e.g., Cortisol which is also involved in cardio-vascular and kidney functions.

It also suppresses immune response and stimulates RBC production.

Mineralocorticoids : (Secreted Zona glomerulosa)
Regulate balance of water and electrolytes in body.

o o ¥

e.g., Aldosterone which also helps in reabsorption of Na* and water excretion
of K* and phosphates ions from renal tubules.
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e When adrenal cortex is damaged, it does not produce enough cortisols (which

regulate body’s reaction to stressful situations) and aldosterone.

e It result in Addison’s disease. Symptons of addison’s disease are weak

muscles, extreme fatigue, increased skin pigmentation, weight loss, sores in
mouth and depression.

Two major causes :

1.

Primary adrenal insufficiency where our immune system mistakes adrenal
for an antigen and tries to damage it.

Secondary adrenal insufficiency-when pituitary gland can’t produce ACTH

7. Pancreas : It is called composite/dual gland. As it acts as Exocrine and

endocrine gland i.e. has both exocrine and endocrine function.

Contains about 1-2 million islets of Langerhans which has glucagon secreting
a-cells and insulin secreting 3-cell.

Glucagon : Peptide hormone, stimulates glycogenolysis by acting on liver
cells. Also, stimulates gluconeogenesis. Hence called hyperglycemic
hormone.

Insulin : Peptide hormone, acts on hepatocytes and adipocytes to enhance
cellular glucose uptake, stimulates conversion of glucose to glycogen
(glycogenesis), so decrease blood glucose level. Hence called hypoglycemic
hormone.

Deficiency of insulin causes diabetes mellitus in which loss of glucose occurs
through urine. Excessive hunger and thirst (polydipsia) are other symptoms
of Diabetes.

Insulin and glucagon are antagonistic hormones i.e. play opposite role.
Glycogenolysis : Breaking of glycogen into glucose.

Gluconeogenesis : Formation of glucose from substances other than glycogen.
Glycogenesis : Conversion of glucose into glycogen.

Testis :

A pair of testis composed of seminiferous tubules and interstitial cells is
present in the scrotal sac of males.

Leydig cells (interstitial cells) produce androgens (mainly testosterone) which
regulate development and maturation of male accessory sex organs, formation
of secondary sex characters and play stimulatory role in spermatogenesis.
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Male sexual behaviour (libido) is influenced by androgens.

Ovary : A pair of ovaries which produce one ovum in each menstrual cycle are
present in abdomen in females.

e Ovary composed of ovarian follicles and stromal tissue.

e Estrogen synthesised by growing ovarian follicles helps in stimulation of
growth of female secondary sex organs, female behaviour, mammary gland
development and female secondary sex characters.

e Ruptured follicle form corpus luteum which secretes progesterone.
Progesterone supports pregnancy and stimulates alveoli formation and milk

secretion in mammory glands.

Hormones secreted by tissues which are not endocrine
glands :

(a) Heart : Atrial wall secrets Atrial Natriuretic factor (ANF) which decreases
blood pressure by dilation of the blood vessels.
(b) Kidney : Juxtaglomerular cells secretes erythropoietin which stimulates
erythropoiesis (RBC formation).
(¢) Gastro-intestinal tract : It secretes four peptide hormones.
e Gastrin : Acts on gastric glands and stimulates secretion of hydrochloric
acid and pepsinogen.
e Secretin : Acts on pancreas and stimulates secretion of water and bicarbonate
ion.
e Cholecystokinin (CCK) : Act on pancreas and gall bladder to stimulate
secretion of pancreatic juice and bile juice respectively.
Gastric inhibitory peptide (GIP) : Inhibits gastric secretion and motility.
Mechanism of hormone action : By hormone receptors of two kinds, i.e.,
(a) Located on membrane of target cell
e These are membrane bound receptors.
e Form hormone receptor complex.
\2
Leads to biochemical changes in tissue.
\2
Release of second messengers like (cyclic AMP, IP,, Ca®* etc.) which regulate
cellular metabolism.
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(b) Located inside the target cell

e These are intra cellular receptors.

e Hormones (steroid hormones iodothyronines etc.) interact with them and

cause physiological and developmental effects of regulating gene expression.

E((Questions)E

Very Short Answer Questions (1 mark each)

1.

Which two system Coordinate and regulate physiological functions of our
body ?

What is the role of melanocyte stimulating hormone ?

Name the hormones which act antagonistically in order to regulate calcium
levels in the blood.

Give the names of any one glucocorticoid and one mineralocorticoid.
How does artrial natriuretic factor decreases blood pressure ?

Which structure is formed from ruptured follicle in females ? What is its
role ?

Immunity of old persons becomes very week. Give reason.

Short Answer Questions-I (2 marks each)

8.
9.

10.

11.

What happens if a person suffers from prolonged hyperglycemia ?

What are the two modes through which the hypothalamus causes the release
of hormones by pituitary gland ?

Androgen regulated the development, maturation and other important
functions in human male. List them.

Mr. Akshay notices that his shoe size has progressively increased. He also
observes that shape of his face has gradually changing with protruding lower

jaw. What can be the cause for all changes. Name the disorder.
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Short Answer Questions-II (3 marks each)

12. Define hormone and classify them on basis of their chemical nature.
13. How do oxytocin, progesterone and estrogen differ from each other ?

14. What are the disorders caused and the effects produced due to malfunctioning/
improper secretion from thyroid gland ?

15. Name the disease/disorder caused by :
(a) Excessive secretion of Thyroid hormone in adults.

(b) Insufficient amount of insulin secreted by pancreas.

(c) Damage of adrenal cortex.

Long Answer Questions (5 mark each)

16. ‘The master gland regulates a number of physiological functions in our body.’

Give reasons and explain.

E(C Answers ))E

Very Short Answers (1 mark each)

1. Nerual system and endocrine system.

Acts on melanocytes and regulates pigmentation of skin.
Thyrocalcitonin (TCT) and parathyroid hormone (PTH).
Glucocorticoid—Cortisol; Mineralocorticoid—aldosterone.

By dilation of the blood vessels.

A O

Corpus luteum which secrets progesterone.

7. Thymus gland degenerates with age.

Short Answer Questions-I (2 marks each)

8. Gets affected by diabetes mellitus which causes loss of glucose through urine
and formation of harmful ketone bodies.

Biology Class - 11



10.
11.

Through hypothalamic neurons control anterior pituitary gland. Through
neural regulation controls posterior pituitary gland.

Refer Points to Remember.

Increased secretion of growth hormone Acromegaly

Short Answers Questions-II (3 marks each)

12.

13.

14.
15.

Refer Points to Remember and page no. 338, NCERT, Text Book of Biology
for class XI.

Oxytocin causes milk ejection and contraction of uterus at time of child birth.
Progesterone—causes milk secretion and maintains pregnancy.

Estrogen : Refer Points to Remember.

Refer Points to Remember.

(a) Exophthalmic goitre

(b) Diabetes

(c) Addison’s disease

Long Answers Questions-II (3 mark each)

16.

Explain the role of pituitary gland + Refer Points to Remember.

Case Study based question :

17.

Read the following and answer any four questions from 17 (i) to 17 (v) given

below :

Xenoestrogens are found in a variety of everyday items. Its sources are
plastic, pesticides, insecticides, beauty products etc. Many of us don’t think
twice about the make up we wear, container we use to pack a lunch.
Unfortunately this may be altering the way our body works naturally because
they all contain endocrine disruptors called Xenoestrogens. Xenoestrogens
are a subcategory of endocrine disruptor that specifically has estrogen like

effects. Estrogen is a natural hormone synthesized by the growing ovarian
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follicles in females. It helps in the growth of female secondary sex organs
and female secondary sex characters. It is also important for bone growth
and reproduction in men and women. When xenoestrogen enter the body
they increase the total amount of estrogen in the body resulting in a
phenomenon called estrogen dominance. As they are not biodegradable they
are stored in our fat cells. This leads to breast cancer, prostate cancer, obesity,

infertility, miscarriages and diabetes.
(1) Xenoestrogen mimics the action of and its excess causes

(a) Progesterone, bone and prostate cancer
(b) Estrogen, breast and prostate cancer
(c) Cortisol, brain and blood cancer
(d) Thyrocalcitonin, bone and lung cancer

(i1) Estrogen is secreted mainly by :
(a) Gl tract
(b) Pancreas
(c) Growing ovarian follicles
(d) Thymus

(i11) Select the function/functions performed by estrogen in females :
(a) Growth of female secondary sex organs
(b) Bone growth
(c) Female secondary sex-characters
(d) All of these

(iv) What measures, as an individual you would take to reduce your exposure to

these harmful exenoestrogens?
(a) Eatlocal and organic food

(b) Use beauty products made from natural ingredients
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™)

(c) Do not use plastic lunch box and water bottles
(d) All of these
Assertion : Estrogen belongs to the class of steroid hormones.

Reason : Cholesterol is the precursor used in synthesizing estrogen hormone.

(a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.

(b) Both assertion and reason are true, but the reason is not the correct
explanation of the assertion.

(c) Assertion is true but reason is false

(d) Both the assertion and reason are false

Assertion and Reason type Questions : (1 mark each)

18.

19.

In each of the following questions, two statements are given, one is Assertion
and other is Reason. Mark the correct answer as :

(a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.

(b) Both assertion and reason are true, but the reason is not the correct
explanation of the assertion.

(c) Assertion is true but reason is false
(d) Both the assertion and reason are false

Assertion : Hormone thyrocalcitonion has antagonistic effect to that of
parathyroid hormone (PTH).

Reason : Thyrocalcitonin decreases the blood calcium level while parathyroid
hormone increases blood calcium level.

Assertion : Immunity of old person becomes weak.

Reason : Thymus degenerates in old individuals.
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Answers :

17. (i) (b) Estrogen, breast and prostate cancer
(i1) (c¢) Growing ovarian follicles
(i) (d) All of these
(iv) (d) All of these

(v) (a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion

18. (a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.

19. (a) Both assertion & reason are true, and the reason is the correct

explanation of the assertion.
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Solved Sample Paper

Subject : BIOLOGY (044) (Theory)

Class : XI
Time : 3 Hrs.] [MM : 70

INSTRUCTION :
(1)  All questions are compulsory.

(i1)) The question paper has 4 sections. Section—A, Section—-B, Section—C,
Section—D.

(iii)) Section-A contains 14 questions of 1 mark each (including 4 Reasoning-
Assertion questions) and two case-based question of 4 marks each.

(iv)  Section-B contains 9 questions of two marks each.
(v)  Section-C contains 5 questions of 3 marks each.
(vi) Section-D contains 3 questions of 5 marks each.

(vii) There is no overall choice. However, internal choice have been provided
in some questions. A students has to attempt only one of the alternatives in
such questions.

(viii) Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION ‘A’

Mention the number of obligate taxonomic categories.

What term is given to the arrangement of leaves on the stem?

Paper

Where do you find Malphigian tubules?

Ll

What is symplast?



5. Name the molecule which s the terminal acceptor of electrons in cellular
respiration.

Give two examples of anaerobes.
Why is Oxytocin called "birth hormone"?

In which organelle does Kreb's cycle occur n the living cells?

A S IS

Name the mineral element that forms the core constituent of the ring
structure of chlorophyll.

10.  Give two examples of fruits having sclereids.

11.  Assertion : In Lily flower, Perianth is a term used when calyx and corolla
are not distinct.

Reason : Calyx and Corolla are the reproductive parts of a flower.

(a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.

(b) Both assertion and reason are true, but the reason is not the correct
explanation of the assertion.

(c) Assertion is true but reason is false.
(d) Both the assertion & reason are false.

12.  Assertion : Tendons attach one bone to another bone.
Reason : Ligaments attach skeletal muscles to bones.

(a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.

(b) Both assertion and reason are true, but the reason is not the correct
explanation of the assertion.

(c) Assertion is true but reason is false.
(d) Both the assertion & reason are false.

13. Assertion : Metabolism refers to the sum total of chemical reactions,
(catabolism + anabolism) that occur within living organisms.

Reason : Metabolic reactions occur simultaneously inside living
organisms.

(a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.
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14.

15.

(b) Both assertion and reason are true, but the reason is not the correct
explanation of the assertion.

(c) Assertion is true but reason is false.
(d) Both the assertion & reason are false.

Assertion : The enzyme Nitrogenase is a Mo-Fe protein and catalyses the
conversion of atmospheric nitrogen into ammonia.

Reason : The enzyme nitrogenase is highly sensitive to the molecular
oxygen.

(a) Both assertion & reason are true, and the reason is the correct
explanation of the assertion.

(b) Both assertion and reason are true, but the reason is not the correct
explanation of the assertion.

(c) Assertion is true but reason is false.
(d) Both the assertion & reason are false.

Read the following and answer any four questions from 15 (i) to 15 (v)
given below :

Lipids are water insoluble. They could be simple fatty acids, which has
a carboxyl group attached to a 'R' group. Fatty acids could be saturated
(having only single bonds) or unsaturated (with one or more double or
triple bonds). Another simple lipid is Glycerol, which is Trihydroxy
propane. Simple lipids are made up of both Glycerol and Fatty acids, in
which three molecules of fatty acids are esterified with one molecule of
glycerol (Triglycerides). They are also called Fats and oils depending upon
their melting point. Oils have lower melting points which depend upon the
chain length and degree of unsaturation. Fatty acids could be essential or
non-essential. Fatty acids like alpha-linolenic acid (Omega-3 fatty acid)
and Linolenic acid (Omega-6 fatty acid), which our body requires for
good health but cannot be prepared by it and must be taken from diet are
called essential Fatty acids.

(1) Triglycerides are formed by joining of :
(a) One Glycerol and three fatty acids through ester bonds.
(b) Three Glycerol and one fatty acid through peptide bonds.

Paper



(¢)  One Glycerol and three fatty acids through ether bonds.

(d) Three Glycerol and one fatty acid through phosphodiester
bonds.

(i1)) The melting point of fatty acids depends upon chain lengthand
(a)  Shape of fatty acids
(b) Degree of unsaturation
(¢) Charge on alpha carbon
(d) All the three
(ii) Find the incorrect statement about the biological functions of lipids:
(a) Storage form of fuel
(b)  Acts as carrier for absorption of fat soluble vitamins
(c)  Structural component of membranes
(d)  Exhibit catalytic activity

(iv) Liquid form of triglycerides at ordinary temperature is called :

(a) Solids
(b) Oils
(c) Fats

(d) None of these

(v) Assertion : Omega-3 fatty acid comes under the category of essential
fatty acid.

Reason : This is because our body requires them but cannot
synthesise them for good health. They need to be taken in the form of our
diet.

16. Read the following and answer any four questions from 16 (i) to 16 (v)
given below :

Eyes are the organs of sight. They are located in sockets of skull called
orbits. They are covered by three walls layers. External layer is called
Sclera, it anterior portion forms cornea. Middle layer is choroid, in the
anterior part it becomes thick to form a ciliary body. Ciliary body continues
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forward to form a pigmented structure called its. The eyeball contains a
crystalline biconvex lens, which is held in place by the ligaments of the
ciliary body. In front of the lens, the aperture surrounded by the iris is
called pupil. The diameter of the pupil is regulated by the muscles of iris.
The innermost layer is the retina which contains ganglion cells, bipolar
cells and photoreceptor cells. There are two types of photoreceptors,
namely rods and cones.

(i)  The transparent lens in the human eye held in its place by :
(a) Ligaments attached to the ciliary body
(b) Ligaments of iris
(©) Smooth muscles of iris
(d) Smooth muscles of ciliary body

(i1)) Coloured portion of eye which decides our eye colour and controls
the amount of light reaching the retina is called :

(a) Cornea

(b) Pupil
(c) Retina
(d) Iris

(ii1) The eye lens is :
(a) Concave
(b) Convex

() Biconcave
(d) Biconved

(iv) The innermost and the most delicate layer of the eyeball where the
photoreceptors are located is :

(a) Choroid
(b) Sclera
(c) Cornea

(d) Retina
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(v) A corneal transplant is never rejected in humans because :
(a) It consists of enucleated cells
(b) It is a non-living layer
(c) It has no blood supply

(d) Its cells are least penetrable by bacteria

SECTION ‘B’
17.  Identify and name the following types of root modifications :
(i)  Roots performing the function of photosynthesis
(i) Roots come above the surface of the soil to absorb air

(i11)) The pillar-like roots developed from lateral branches for providing
mechanical support

(iv)  Roots coming out of the lower nodes of the stem and provide support
to the plant.

18. Draw a well labelled diagram of a sarcomere.

19. Match the following :

Column — [ Column—II

(i)  Pineal gland (a) regulates metabolism

(i1)) 3 Hormone (b) regulates skin colour

(iii)) MSH (c) regulates diurnal (24 hours) rhythm
(iv) Insulin (d) regulates blood sugar level

20. (a) Why are bryophytes called amphibians of the plant kingdom?
(b) Why is the plant body of an alga called a thallus?
Or
Draw a well labelled diagram of sporophyte and gametophyte of Funaria.
21.  Why do plant cells get plasmolysed when placed in hypertonic solution?
22.  Give one word scientific term for the following :
(a) Blood filled cavity in Arthropods

(b) Excretory organs of an annelid
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23.
24.

25.

26.

27.

28.

29.

30.

31.

(c) Stinging cells of Cnidaria
(d) Individual animals bearing organs of both sexes.
Define R.Q? What is its value for fats?

Name the three common nitrogenous waste materials in vertebrates.
Which of these is the most toxic?

(a) Why are xylem and phloem called complex tissues?

(b) Distinguish between xylem and phloem on the basis of their function.

SECTION ‘C’

(a) In botanical gardens and tea gardens, gardeners trim the plants
regularly so that they remain bushy. Does this practice have any
scientific explanation?

(b)  Define Vernalization?
(a)  Tabulate four major differences between Monera and Protista.

(b) Name a composite organism, which is a pollution indicator and
made up of an algal and a fungal component.

Describe the three types of coelom found in various living organisms with
the help of well labelled diagrams. Also mention one example of each
category.

How do neutral solutes move across the plasma membrane? Can the polar
molecules also move across it in the same way? If not, then how are these
transported across the membrane.

Or

What is a centromere? How the position of the centromere forms the basis
of classification of chromosomes. Support your answer with a diagram
showing the position of centromere on the different types of chromosomes.

Tabulate six differences between dicot stem and monocot stem.

SECTION ‘D’
Explain the five phases of Prophase — I of Meiosis—I.
Or

Why mitosis is called equational division? Give a short account of its four

phases.
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32. Describe the process of digestion of proteins in the human alimentary
canal.

Or
Give reason for the following :

(a) There is a slight gap between auricular systole and ventricular
systole.

(b) Left ventricle has a thicker wall than right ventricle
(c) SAnode is a called a pacemaker of the heart.
33. (a) Explain non-cyclic photophosphorylation. Why is it called so?

(b) Give two difference between cyclic and non-cyclic
photophosphorylation.

Or

Describe the C4 pathway with the help of a suitable diagram. Give two
examples of plants showing this cycle.

SOLUTIONS :

SECTION ‘A’

. 7 1
2. Phyllotaxy 1
3. At the junction of midgut & hindgut of the alimentary canal of

cockroach. 1
4. Entry of water into the cells through cell membrane, intercellularly via

plasmodesmata. 1
5. Oxygen 1
6. Yeast & bacteria 1
7. As it helps in contraction of the uterus during childbirth. 1
8. Mitochondria 1
9. Magnesium 1
10 Nuts, guava, sapota, pear (any two) 1
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I1.
12.
13.
14.
15.
16.

17.

18.

19.
20.

21.

22.

23.

24.
25.

o o a A

i a (@ b (@(u)d (@v) b (v) a (anyfour) I+1+1+1
i) a (@) d @i)d (@Gv) d (v) c (anyfour) I+1+1+1

SECTION ‘B’
(i) Storage/Assimilatory roots (ii) Pneumatophores (iii) Prop roots
(iv) Stilt roots (0.5 marks each).
Refer to NCERT Biology class XI page no. 305 fig. 20.2 diagram
0.5 mark; 3 correct labelling. 0.5 mark each
(1) (c) (i) (a) (i) (b) (iv) (d) 0.5 mark each
(a) As Bryophytes can live in soil but are dependent on water for sexual
reproduction. 1

(b) Algal plantbodies do not have a well differentiated body, showing root,

stem or leaf. 1
Or

Refer to NCERT Biology class XI page no. 34 fig. 3.2 (c¢) diagram 0.5

mark; 3 correct labelling. 1.5 mark

As water comes out of the cell, which is exosmosis. This causes a decrease
in the volume of the cell. 1+1

(a) Haemocoel; (b) Nephridia; (c) Cnidoblasts; (d) Hermaphrodites
0.5 mark each

Ratio of the volume of CO, evolved to the volume of 0, consumed in
respiration. R.Q. for fats is less than 1. 1+1

Ammonia, urea and uric acid. Ammonia is most toxic. 0.5 mark each
(a) These tissues are made up of more than one type of cells.

(b) Xylem helps to conduct water and minerals from roots to other parts
of the plant. Phloem helps to transport food from leaves to other parts of
the plants. 1+1
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SECTION ‘C’

26. (a) This is decapitation, which causes removal of APICAL Dominance,
and results in the growth of lateral buds. As auxin from the tip of the shoot
is removed with decapitation.

(b) Plants for which flowering is either quantitatively or qualitatively
dependent on exposure to low temperature. 1+1+1

27.

S.No. [ Monera Protista
1. | It includes unicellular prokaryotes | It includes unicellular eukaryotes

2. | Membrane bound cell organelles Membrane bound cell organelles

absent present

3. | Shows fermentation and aerobic Respiration is aerobic and is
respiration dependent on mitochondria

4. | Classified into archaebacteria, Classified into Chrysophytes, Di-
Eubacteria and PPLO noflagellates, Euglenoids, Slime
Example : Nostoc moulds and Protozoans.

Example : Euglena

(b) Lichens 2+1
28.  Acoelomates: Body cavity absent e.g, Platyhelminthes.

Pseudocoelomates : No true coelom as mesoderm is scattered in pouches
between ectoderm and endoderm e.g, Aschelminthes.

Coelomates : Have true body cavity, which is lined by mesoderm e.g,
Annelids, Arthropods. for diag. refer to NCERT Biology class XI page

No. 48 fig. 4.3 1+1+1
29. Neutral solutes movement : through passive diffusion, without energy
expenditure. 1
Polar molecules movement, across the membrane is different. It's
Facilitated Diffusion. 1
Which can be through symport, antiport or uniport method. 1
Or
Centromere : Primary constriction in every chromosome. 0.5
Classification : Metacentric : middle centromere; 0.5
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30.

31.

Sub-metacentric : centromere near to one end of chromosome 0.5

Acrocentric : centromere situated close to the end of chromosome 0.5

Telocentric : Has terminal centromere

for diagram refer to NCERT Biology class XI page 139 fig. 8.12 0.5

0.5

S.No. | Dicot stem Monocot stem
1. | Itis differentiated into epidermis, | There is no such differentiation
cortex, endodermis, pericycle and
stellar system.
2. | Hypodermal ring is collenchyma- | Hypodermal ring is sclerenchy-
tous matous
3. | Vascular bundles are arranged in a | Vascular bundles are scattered
ring
4. | Open vascular bundle Closed vascular bundle
5. | Bundle sheath absent Bundle sheath present
6. | Phloem parenchyma is present Phloem parenchyma is absent
Or Write any other appropriate point. 0.5 x 6=3
SECTION ‘D’
Meiosis -1 Prophase-I 1+1+1+1+1

Leptotene: condensation of chromosomes.

Zygotene: synapsis between homologous chromosomes.

Pachytene : crossing over between non sister chromatids.

Diplotene : dissolution of synaptonemal complex.

Diakinesis : full condensation and terminalization of chiasmata.

Or

Mitosis is equational, as daughter cells receive equal no. of chromosomes,
as were present in the parent cell. Its four phases are — prophase, anaphase,
mataphase and telophase.

For brief description refer to NCERT Biology class XI page no. 164-166 or
points to remember of Cell cycle and cell division of support material.
1+1+1+1+1
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32.  For process of digestion of protein refer to NCERT Biology class XI
page no. 263 & 264 or points to remember of Digestion and absorption of
support material.

Or

(1) To prevent backflow of blood in auricles, by the closure of bicuspid
and tricuspid valves. 1.5

(i) So as to pump the blood further around the body, and against high
pressure, compared with the right ventricle. 1.5

(111)) SA node being self-excitatory, initiate a wave of contraction in the
heart. 2

33.  (a) Non cyclic photophosphorylation : Two photosystems are working in
a zigzag way looking like Z shaped, PSII connected to PSI via an electron
transport system. (Z SCHEME). It results in the formation of ATP &

NADPH + H*.

It's non cyclic as electrons are not returning back to PSII, one they reach

PSIL. 3

(b) Refer to NCERT Biology class XI page no. 212 2
Or

Description refer to NCERT Biology class XI page no. 218 and diagram
on page no. 219 fig. 13.9. Two examples maize and sorghum or any two
correct examples. 2+2+1

koK skok
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PRACTICE PAPER - 1 (Unsolved)
BIOLOGY (044) (THEORY)

CLASS : XI

Time : 3 Hours Max. Marks : 70

General Instructions:

(i)  All questions are compulsory.

(1)  The question paper has four sections. Section—A, Section—-B, Section—C,
Section—D. There are 33 questions in the question paper.

(ii1))  Section-A has 14 questions of 1 mark each and 02 case-based question.
Section-B has 9 questions of 2 marks each. Section C has 5 questions of 3
marks each and Section-D has 3 questions of 5 marks each.

(iv) There is no overall choice. However, internal choice have been provided
in some questions. A students has to attempt only one of the alternatives in
such questions.

(v)  Wherever necessary, neat and properly labelled diagrams should be drawn.

SECTION ‘A’
(1 mark questions)

1. Why is the respiratory pathway also known as an amphibolic pathway?

2. Which types of secondary metabolite is (a) lemongrass oil, (b) morphine

3. To which order Triticum sativum belongs to?

4. Where are unmyelinated nerve fibres found?

5. Give an example of a flower having false septum.

6. How is fascicular and interfascicular cambium different?

7. What do you understand by the term polysomes?

8. Name the group of organism which have stiff cellulosic plates and possess
two flagella.

9.  Give reason for the cause of acromegaly

10.  What is the function of kinetochores?
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ASSERTION REASONING

The following question consists of 2 statements - Assertion (A) and Reason (R).
Answer the question by selecting the appropriate option below :

11.

12.

13.

288

Assertion (A) : Plasmodesmata are the connections between two adjacent

cells.

Reason (R) : Plasmodesmata are part of the symplastic system.

(2)

(b)

(©)
(d)
(e)

Both the assertion and reason are true and the reason is the correct
explanation of the assertion.

Both the assertion and reason are true but the reason is not a correct
explanation of the assertion.

The assertion is true but the reason is false
Both the assertion and reason are false

The assertion is false but the reason is true

Assertion (A) : Most of the cartilage in vertebrate embryos are replaced
by bones in adults.

Reason (R) : Cartilage is solid and pliable and resists compression.

(a)

(b)
(©)
(d)

Both A and R are true and the reason is a correct explanation of the
assertion.

The assertion is true but the reason is false
Both the assertion and reason are false

The assertion is false but the reason is true

Assertion (A) : ABO grouping is based on the presence or absence of two
surface antigens.

Reason (R) : Rh antigen is the part of ABO blood grouping.

(a)

Both the assertion and reason are true but the reason is not a correct

explanation of the assertion

(b)
(©)
(d)

The assertion is true but the reason is false
Both the assertion and reason are false

The assertion is false but the reason is true
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14.

Assertion (A) : The fimbriae are elongated tubular structures made of a
special protein.

Reason (R) : The pili are small bristles like fibres sprouting out of the
cell.

(a) Both A and R are true and the reason is a correct explanation of the
assertion

(b) The assertion is true but the reason is false
(c) Both the assertion and reason are false

(d) The assertion is false but the reason is true

CASE BASED QUESTIONS :

Read the following and answer any four questions from (i) to (v) given below :

15.

There are two types of nitrogenous bases - Purines (Adenine and Guanine),
and Pyrimidines (Cytosine, Uracil and Thymine). Cytosine is common
for both DNA and RNA and Thymine is present in DNA. Uracil is present
in RNA at the place of thymine. A nitrogenous base is linked to the
pentose sugar through a N-glycosidic linkage to form a nucleoside, such
as adenosine or deoxyadenosine, guanosine or deoxyguanosine, cytidine
or deoxycytidine and uridine or deoxythymidine. When a phosphate
group is linked to 5'-OH of a nucleoside through phosphodiester linkage,
a corresponding nucleotide (or deoxynucleotide depending upon the
type of sugar present) is formed. Two nucleotides are linked through 3'-
5' phosphodiester linkage to form a dinucleotide. More nucleotides can
be joined in such a manner to form a polynucleotide chain. A polymer
thus formed has at one end a free phosphate moiety at 5'-end of ribose
sugar, which is referred to as 5'-end of polynucleotide chain. Similarly,
at the other end of the polymer the ribose has a free 3'-OH group which
is referred to as 3'-end of the polynucleotide chain. The backbone
in a polynucleotide chain is formed due to sugar and phosphates.
The nitrogenous bases, linked to the sugar moiety project from the
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(i) DNA is different from RNA in terms of
(a) Itis single stranded
(b) It has thymine instead of uracil

(c) Phosphate group is present at 5' end of the polynucleotide
chain

(d) Guanine is a purine
(i) In RNA, there is free -OH group at
(a) 3'end
(b) S5'end
(c) Bothat3'end and 5' end
(d) Inthe middle of chain

(ii1) When a nitrogenous base is linked to pentose sugar then the suffix is
added to deoxyribonucleotide, so the cytosine is written as

(a) Dooxycitotide
(b) Deoxycytidine
(c) Deoxycytisine
(d) Deoxycytotide
(iv) The bond between pentose sugar and a base such as adenine is called
(a) Gycosine linkage
(b) Ester linkage
(c) A-glycosidic linkage
(d) N-glycosidic linkage
(v) Adenine pairs with guanine with
(a) Single bond
(b) Double bond
(¢) Triple bond

(d) Does not form any bond
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16.

In some herbaceous plants with beautiful yellow flowers such as garden
nasturitum which is also known as Tropaeolum, one can see water
droplets oozing out of the special pores present in the leaves early in the
morning. When sun rays get a little stronger in cold winters, the water
droplets also vanish. This phenomenon can only be seen if there is high
humidity and plants are well watered. It is believed that this occurs due
to root pressure present in such plants. Along with water, many minerals
and salts are also excreted by the plants. This is also considered as one of
the excretory methods adapted by the plants.

(1) Name the phenomenon due to which garden nasturtium loses water
in the form of water droplets?

(i1) The special pores are called

(a) Stomata

(b) Hydathodes
(©) Vein endings
(d) Xylem stoma

(ii1)) Why is such a phenomenon not seen in taller plants?

(iv) Which phenomenon is responsible for the ascent of sap in taller
plants?

(v) How is the function of stomata different from the phenomenon
explained above?

SECTION ‘B’

2 MARKS QUESTIONS

17.

18.
19.

20.

'Meiosis is considered an important step in evolution of any species.
Justify.

Write four components of blood.

What is the difference between plasmodium of protozoa and plasmodium
of slime moulds?

(a) Why are bryophytes considered as amphibians of the plant kingdom?
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21.  Explain the mechanism of vision in human beings.

22.  Draw the fluid mosaic model of cell membrane given by Singer and
Nicolson.

23. Differentiate between
Endarch and exarch condition
Conjoint and radial vascular bundle

24. In the given figure give the concentration of oxygen and carbon dioxide
for A and B in alveoli and in the systemic vein.
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vein

Systemic veins —- g Sysienue aricrics

(canving deoxygenated blood) | {carving oxygenaled .hlmdi

pO, = C PO, =98 puu Hg
pCO,= p pCoO, = 40 nun Hy
Rk thasy e
Or
(a) Name the hormones secreted by

(1) Adrenal medulla
(11) Middle lobe of pituitary
(b) What does the T wave represent in EGC?

25.  What are the two major functions of the large intestine in digestion and
absorption of food substances?
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3 MARKS QUESTIONS

26.
27.

28.

29.

30.

Explain C3 cycle.

(a) Which group is considered as imperfect in kingdom fungi and why?
Write difference between basidiomycetes and ascomycetes.

(b) Name any two disease caused by bacteria.

(a) 'Calcium ions play a significant role in contraction of muscles during
walking'. Explain.

(b) What is gout?

(a) Name an element which is required by plants for activation of various
enzymes such as carboxylase.

(b) What do you understand by the term apical dominance?

(c) Which plant growth regular helps to increase the absorbing surface of
roots in plants?

Or
(a) What is mineral toxicity? Give examples.
(b) Give an example each of short- and long-day plants.
(c) Give any two reasons for seed dormancy.

(a) What is an algal partner and fungal partner of lichen called as? What
role do they play to establish a symbiotic relationship?

(b) Give an example of ssSRNA virus

5 MARKS QUESTIONS

31.

Write complex wise steps of electron flow till formation of ATP in ETS.
Or

(a) How is C3 cycle different from C4 cycle in terms of
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(i1) Carbon-di-oxide fixation in high light conditions
(iii)  Ambient temperature
(b) How is transpiration beneficial and an evil for plants?

32. Identify and explain the given floral formula

AT N .
Br G)Q'P(3 +3)A3 + 3 (.’(3)

Or

(a) Draw the diagram of digestive system of cockroach and label the
following parts

(1) Organ for excretion
(i1))  Organ which is secretes digestive juices
(i11)  Organ which opens into anus
(iv)  Organ used for storing food
(v) Organ which helps in grinding food
(vi)  Organ which is also called as mesenteron
(b) Name the organs/location where the following tissues are found
(1) smooth muscle
(i1) cuboidal epithelium

(ii1))  tissue with hard and non-pliable ground substance rich in

calcium salts

(iv)  tissue in which collagen fibres are present in rows between many
parallel bundles of fibres.

33. (a) What is the role of tubular secretion in maintaining ionic balance in
our body?
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(b) What is uricotelism? Give an example.

(c) Mention the role of sebaceous glands in excretion.

(a)

(b)
(c)

Or

Complete the following :
(1)  Dipeptides @ Amino acids

(i) Maltose _Maltase _ (® + Glucose

(i) (© _Lactase | Glucose + Galactose

(iv)  Sucrose M,Glucoseﬂr @

What is the difference between angina and heart failure?

Which part of the brain controls (i) respiratory rhythm, (i) moderates

respiratory rate.
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PRACTICE PAPER - 2 (Unsolved)
BIOLOGY (044) (THEORY)

CLASS : XI
Time : 3 Hours Max. Marks : 70

General Instructions:
(i)  All questions are compulsory.

(i1))  The question paper has four sections. Section—A, Section—B, Section—C,
Section—D. There are 33 questions in the question paper.

(ii1)) Section-A has 14 questions of 1 mark each and 02 case-based question.
Section-B has 9 questions of 2 marks each. Section C has 5 questions of 3
marks each and Section-D has 3 questions of 5 marks each.

(iv) There is no overall choice. However, internal choice have been provided
in some questions. A students has to attempt only one of the alternatives in
such questions. Wherever necessary, neat and properly labelled diagrams
should be drawn.

SECTION ‘A’

1.  How many molecules of ATP are required for synthesis of one molecule of
glucose in C3 and C4 pathways?

2. Where do you observe trichomes?
3. Name the scientist who wrote the book 'Systema Naturae'.
4. Which Ascomyceles has been used extensively in biochemical and genetic

work?

Name the arthropods that is a (i) living fossil, (i1) Gregarious pest.
What is mesoglea? Where is it found?

Why do plants have different types of phyllotaxy?

In a pea plant, aestivation in corolla is known as vexillary. Give reason.

o ® =N oW

Write the name of most abundant enzyme in the world.
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10.

I1.

12.

13.

14.

15.

To which bone ribs are attached to ?
Follow the following instruction for the question no. 11 to 14.
Choose the option as given below :
(a) Both assertion and reason are correct
(b) The assertion is incorrect, but the reason is correct
(c) Both assertion and reason are incorrect
(d) The assertion is correct, but the reason is incorrect
Assertion : Cyanobacteria are used to increase the fertility of the soil.
Reason : Cyanobacteria have specialized cells called heterocyst.
Or
Assertion : All insects show indirect development.
Reason : Development through larval stage is called indirect development.
Assertion : Malonate is an inhibitor of Succinic dehydrogenase.

Reason : Inhibitor closely resemble the substrate in the molecular structure
and inhibit the enzyme activity.

Assertion : Emphysema is a chronic disorder in which alveolar wall gets
damaged.

Reason : The dust produced in stone grinding causes severe lung damage
in people working there.

Assertion : Progesteronesupports pregnancy and stimulates alveoli
formation and milk secretion in mammary glands.

Reason : Ruptured graafian follicles forms corpus luteum which secretes
progesterone.

Read the following and answer any four questions from (i) to (v) given
below :

Plants respond to the light by absorbing it and photosynthesizing the food,
but plant can respond to the light in some other ways also which help in

Paper



adjusting the plant in environmental conditions. Growing of shoot towards
light and flowering in plant when sufficient duration of light is available
are a few of such types of responses. Light sensing in plants involves
special protein called phytoropins which are molecules of a protein bound
to a light-absorbing organic molecule, called the chromophore. When
phytotropins absorb light, the change shape, become active and can
change the activity of other proteins in the cell.

(1)  Aplant can respond towards sunlight by
(a)  Photosynthesis
(b)  Flowering
(c)  Growth of shoot towards light
(d)  All of the above

(i1)  The response of the plant by flowering when sufficient duration of
light and dark period is available, it is called as

(a)  Phototropism
(b)  Photoperiodism
(c)  Vernalisation
(d)  Differentiation
(iii) The hormone responsible for phototropism is
(a)  Abscisic acid
(b)  Ethylene
(c)  Gibberellic acid
(d)  Auxin
(iv)  If a duration of sunlight is interrupted by exposure of dark period in
a short-day plant, then
(a)  Then plant will not show flowering
(b)  The plant will show flowering
(c)  The seeds of this plant will not germinate

(d)  The growth of the plant will be adversely get affected
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16.

(v)  Assertion : Auxin promotes cell elogation, causing the plant to grow
more on the shady side and bend in the direction of the light source.

Reason : More auxin is transported down the shady side, and less
auxin is transported down the illuminated side.

(a)  Both assertion and reason are true, and the reason is the
correct explanation of the assertion

(b)  Both assertion and reason are true, but the reason is not the
correct explanation of the assertion

(c)  Assertion is true but reason is false
(d)  Both assertion and reason are false

Oxygen saturation is an essential element in the management and
understanding of patient care. Oxygen saturation measures binding of
haemoglobin to oxygen in comparison to how much haemoglobin remains
unbound. Haemoglobin molecule can bind to four molecules of oxygen at
a time and transport it to the tissues and cells. Due to the critical nature of
tissue oxygen consumption in the body, it is essential to be able to monitor
current oxygen saturation. A blood-oxygen saturation reading indicates
the percentage of haemoglobin molecules in the arterial blood which are
saturated with oxygen. The reading may be referred to as SaO2. Reading
vary from 0 to 100%. Normal readings in a healthy adult, however, range
from 94% to 100%. A pulse oximeter can measure oxygen saturation. It
is a non-invasive device placed over a person's finger. It measures light
wavelengths to determine the ratio of the current levels of oxygenated
haemoglobin to deoxygenated haemoglobin. The use of pulse oximetry
has become a standard of care in medicine. As such, medical practitioners
must understand the functions and limitations of pulse oximetry.

(1)  Thefollowing factor facilitates the binding of oxygen to haemoglobin
(@) LowpCO,
(b) LowO,
(¢) High H*
(d)  Higher temperature
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(i) How much oxygen is delivered by every 100 ml of oxygenated
blood to the tissues, under normal physiological conditions

(a)  50ml
(b) 20ml
(c) 10ml
(d Sml

(ii1)) About 97% of oxygen is transported by RBCs in the blood. How
does the remaining 3% of oxygen of oxygen transported?

(a) It does not get transported

(b) It gets transported as oxyhaemoglobin

(c)  Itis carried out in plasma in dissolved form

(d)  Its transport is decided by carbamino haemoglobin

(iv) The percentage of CO2 carried out in dissolve state through

plasma is
(a) 7
(b) 20-25
(c) 70
(d 25

(v)  Read two statements

Statement I : Volume of air remaining in lungs even after forceful
expiration is called residual volume

Statement I : Vital capacity of a person can be increase through breathing
exercise.

Choose from below the correct alternative :

(a)  Only statement is true

(b)  Both statements I and II are true

(c) Statement I is true but statement II is false

(d) Statement I is false but statement II is true
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17.
18.

19.
20.

21.
22.

23.
24.

25.

26.

27.
28.

29.

SECTION ‘B’

Viruses and viroids differ in structure and the diseases they cause. How?

Why growth and reproduction can not be taken as defining property of all
living organisms?

What is casparian strips? Write its significance in plants.

What is the function of ciliated epithelium? Where do we find this
epithelium?

How is adhering junction different from gap junction?

A primary root grows from 5 cm to 19 cm in a week. Calculate the absolute
growth and relative growth over the given period.

Or

Where are auxins generally produced in a plant? Name any one naturally
occurring plant auxin and one synthetic auxin.

Differentiate between apocarpous and syncarpous ovary.
Mention the specific term used for the following :

(1) Cluster of ribosomes found in cytoplasm

(11) Extensive infolding to the inner membrane of mitochondria

(ii1) Stacks of closely packed thylakoids

(iv) Stalked particles on the inner membrane of mitochondria

What will be the DNA content of a cell at G1, after S and G2 phase, if the
DNA content after M phase is 2C?

SECTION ‘C’

The gametophytes of bryophytes and pteridophytes are different from that
of gymnosperms. How?

Differentiate between dicot and monocot stems.

When and why does photorespiration take place in plants? How does this
proess result in a loss to the plants?

Draw a diagram showing schematic plan of blood circulation in human.

Paper



30.

31.

32.

33.

How are actin and myosin fibres arranged in a muscle fibre? Explain with
the help of a diagram.

Or

What is synapse? How does the nerve impulse cross the chemical synapse?

SECTION ‘D’
Draw a neatly labelled structure of internal ear of a human.
Or

Describe how urine is formed in the nephron through filtration, reabsorption
and secretion.

What is glycolysis? Where does glycolysis takes place in a cell? Give
schematic representation of glycolysis.

Or
Give the schematic representation of overall view of TCA cycle.
What is cell cycle? Explain the events occurring in this cycle.

Or
(1) Explain peptide bond, glycosidic bond and phosphodiester bond.

(i1)) Explain competitive inhibition along with an example.

skeskoskokok
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