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After studying this chapter students will be able to:

Identify the different organs of urinary system.
Relate the structure of the kidney with its function,
State that nephron is the excretory unit of kidney.
Locate the different parts of nephrons and relate them with their function.

State that main role of the kidney is urine formation.

Describe that urine formation involves three processes i.e., filtration, reabsorption
and secretion. :

Explain that the kidney plays an important role in osmoregulation.

Identify the causes and treatment of kidney stones. ot
Outline the causes of kidney failure and treatmengs. - {\J /¢ 2 oz
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Long Questions prepared in the light of new Examination Techniques
/ (Knowledge, Understanding, Application, Analytical & Conceptual)
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m Human Urinary System

Q.1: Write the components and functions of human

urinary system.

Ans. Human Urinary System:
The human Urinary system also known as

excretory system. It consists of:

(i) A pair of kidneys (if) A pair of ureters o=l

(iii) A urinary bladder (iv) A urethra

Functions of human urinary system:

® The urinary system regulates the imterna |
environment of body. oL et Y “" A '“ fSadcer

® It ensures that waste plq{iﬁiﬂq_"{a\ia-ﬁiﬁess R
substances are remm(pdr{tdﬁﬁj body.

0.2. Describe the physi¢al appearance and structure of kidney.

Ans. Physical Appearance of kidney: Kidneys are bean shaped organs having a concave

and a convex side. They are present in the abdominal cavity, below the diaphragm, on

the sides of vertebral column. The concave side of each kidney is towards vertebral

column. The left kidney is a little higher than the right. Kidneys are dark-red in colour.

Each kidney is about 10cm long, 5 em wide and 4cm thick.
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Kldn:ys remove extra water, salts and ;nimgennus vras:b,s m\ﬂm and make
urine. From each kidney, a tube called ureter Carries rine| ﬂ&*unnary bladder. The
urinary bladder temporarily stores unm:l TE'U;.’ ﬁrathiams the/tube that carries urine from

the urinary bladder to the outside\( 1\ H P~
Kidneys are thc ?mdtpﬂ nrg s HF urinary system. Renal arteries supply them blood

with metabolic 5./(e.2. urea, extra water and salts). Kidneys filter these wastes from
blood and then excrete then in the form of urine.
Structure of kidney:

External Structure: Kidney is surrounded by a tough tissue called renal capsule.
On the concave side of the kidney, there is a depression _called hilus. It is the point from
where renal artery enters in kidney and renal vein and ureter leave kidney.
Internal Structure: Internally, a kidney is

Renal Pyramid

divided into two regions. The outer region is ;
" " - enal Corten
called renal cortex while the inner one is called | sy Artery
renal medulla. There are many cone shaped areas | ... v Rensl Capsule
Renal Medulls

in renal medulla, called renal pyramids. The base
of each pyramid faces the renal cortex Whllc’l‘& “""‘f"‘ﬂ‘

tip is in a cavity called renal pelvis. It@fﬂ@
outside of kidneys and forms Structure of kideny

Q.3: Describe a wﬂu rnn and draw a labelled diagram.
Ans. Nephron:

The functional unit of kidney are called nephron. There are more than one million
nephrons in each kidney.
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Parts of nephron: A nephron consists of two parts: SN 2 \ [:"-:';@M 5

(i) Renal corpuscle (i) Renal tubule\ | WG AN

(i) Renal corpuscle: It is the ﬁth miﬂﬁ ntpi'kb hh&u cbmp{}sed of glomerulus and
the Bowman's capsule. 0\ Hjﬁ R

Glomerulus: It is a nﬁqumf ahwﬂancs

Bowman's capsule: Jt'is-a cup-shaped structure around the glomerulus.

(ii) Renal tubule: It is a long tube attached with the Bowman's capsule. It has three
parts:

(a) Proximal convoluted tubule

(b) Loop of Henle

(¢) Distal convoluted tubule,
The distal convoluted tubule of many nephrons open in a single collecting duct.

Many collecting ducts join together and open into the renal pelvis.

4.2 Functioning of the kidney
Q.4: Describe the process of pressure filtration and re- absorption [wqm
Ans. Pressure filtration: iavesa

Blood enters kidney through a n:uah T)f éﬁ}et& sd,;ilﬂes into many arterioles.
Each arteriole divides into the
When blood rcachc is; its prf:ssure is very high. So, many small
molecules (water, s %‘igbb “and urea etc. ) move out of glomerulus. These materials
enter Bowman's cap Thls step is called pressure filtration. The filtered material in
Bowman's capsule is called glomerular filtrate. It is about 20% of the blood plasma that
enters the glomerulus.
Reabsorption: The glomerular filtrate moves to the next part of nephron i.e., renal tubule.
Many useful materials are reabsorbed from glomerular filtrate into the blood capillaries
surrounding the renal tubule.
®  Large amount of water, nearly 100% of glucose and amino acids, and most of the
salts are reabsorbed from proximal convoluted tube.
® Some water is reabsorbed from descending | Q. Which particles are not filtered
limb of the loop of Henle. Large amounts of | through the glomerular capillaries?
salts are reabsorbed from ascending limb of | Ans. Blood cells and prateins are not

the loop of Henle. flltergql; qﬁrwgh":ﬁhé gl’nmerular
® Some water is also reabsorbed fro ‘n,_ '#‘3“5'-‘ they are relatively
convoluted tubule and cnllwipgd.u "' 1n SIIE .

Q.5: What is tubular sanrﬁq?nf !ih\nﬁ ﬁalps In ramnwlnu wastes from the blood?
Ans. Tubular Secretipn:

When useful materials are reabsorbed into blood, some of the remaining wastes
present in blood are secreted from blood capillaries to renal tubule. It is an active
transport process and is called tubular secretion.

After reabsorption and tubular secretion, the filtrate in the renal tubules is known as
urine. Urine from all nephrons moves to the renal pelvis. From renal pelvis, urine moves
1o the urinary bladder via ureters. Here it is stored. When the ‘urinary bladder is filled,
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urine is passed out through urethra.
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Functioning of kidney
Q.6: How kidneys play its role in osmoregulation? =

Ans. Osmoregulation:
Osmoregulation meang@e c
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2o
~ ATy
SN }I k{' :J/_B r:~~l\£-:9©\§k

e

of water according to body's
needs. ;
Role of Hdneyw tion: Kidneys are the main organs which work for
osmoregulation,® ntrol the amount of water in blood. So, the amount of water in
other body fluids is also controlled.
Diluted urine: If there is excess water in blood, more water is filtered from the
glomerulus's to Bowman's capsule. There is less reabsorption of water from renal tubule
to capillaries. In this way abundant dilute urine is produced and the amount of water in
blood is brought to normal. . |
Concentrated urine: If the amount of water in blood iIs less than normal, less water is
filtered from the glomerulus to Bowman's capsule. There is more reabsorption of water
from renal tubule to capillaries.

In this way, concentrated urine is produced and the water is retained in blood.

4.3 Disorders of Kidney fu

Q.7: Write a comprehensive note.on kid stanes describing the causes,
symptoms and treatments, | ﬁﬂ S

Ans. Kidney Stones: 0 \Eﬁ\_w g b .
Somclimesfﬁﬁ _ﬂértﬂkminerals and salts (e.g., calcium oxalate; calcium and

ammonium phosphate, and uri¢ acid etc.) gather in kidneys and make hard, crystalline

deposits. Such deposits cannot pass in urine and are called kidney stones. Some stones

may leave kidneys and may be trapped in ureter or urinary bladder.

Symptoms: Severe pain in kidney or lower abdomen, burning in urethra, frequent

urination, foul-smelling urine, blood and pus in urine, nausea, vomiting, bloating.

Causes: Presence of more calcium oxalate, calcium and ammonium phosphates in diet




.

e .

(green vegetables, fats, dairy products), extra amounts of vitami ﬁdd D in diet,
reduced water intake, excess uric acldﬁmbriopdbmﬁﬁmtﬁcf” fections, and alcohol
consumption. o\~ V. m‘{‘”* = L
Treatment: If kidney stones wgﬁhjﬂwm the patient is advised to drink plenty of
water so that stones can J-Hﬁﬂﬂhwhg the urine.

Lithotripsy is anbther method for the removal of kidney stones. In lithotripsy,
non-electric shock waves are fired on kidney from outside. The waves hit the stones and

break them into smaller pieces, which pass out through urine.

Smaller pleces
of Stones -
. . o\ O .
If stones are large and cannot pass easily, the pal;-\u;nfhhqm‘@, _hhﬂeréc surgery for the
removal of stones. W70\ R\?&E‘gﬂ B

S Y

i
0.8: Write down the sympto \g
Ans. Kidney Failg\mq@{ o\

Kidney failuré“is also known as renal failure. “When one or both kidneys are not
able to perform their function (removing waste materials from blood and then passing
them out), the condition is called kidney failure."

Symptoms of kidney failure: Increase concentration of wastes in blood, rise in

volume of body fluids, weight loss and blood in urine, swelling in legs, feet and face-are
the symptoms of kidney failure. :
Causes of kidney failure: Long-term diabetes mellitus and hypertenstion, dehydration,
severe kidney infections, overuse of certain medicines-(e.g nonsteroidal anti
inflammatory drugs-NSAIDs), large kidney stones, physical damage to kidneys heart or
liver failure are the causes of kidney failure.

0.9: Define dialysis and describe the processes of peritoneal dialysis and

causes of kidney failure.

haemodialysis. : =o)L
Ans. Di‘alyslﬁs:. Jag {@11" (@ DA it the b

Dialysis is a method i l'f\\'d stes are | S
extracted from blood j}& Mﬁis fluid. S
There are two methods' ialysis:
1. Haemodialysis 2. Peritoneal dialysis
1. Haemodialysis: In haemodialysis, the g
patient's blood is pumped through a machine S :
called dialyzer. The dialyzer contains long tubes. Used
Blood flows inside the tubes while dialysis fluid sy e P v 1) e

~ flows outside. Extra water and wastes move from Hasmadialysle




- - — - s
blood and enter the dialysis fluid. The purified blood is theneturiédback to the body.
2. Peritoneal Dialysis: In this method, diajysis\fiuid i8\ fumped into the peritoneal cavity
(the space around gut in abdomen  The\Walls“df peritoneal cavity are lined with
peritoneal membrane. Thc‘f&éﬁr,fq&,"‘;:béf'f’fom the blood present in blood vessels of
peritoneal memb Fﬁtﬁﬁ;{ﬁ]ﬁhﬂ“ﬁﬁﬂrsis fluid. After some time, the dialysis fluid is drained.
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CL\LE T Seniodost iy
Q. Which Mmm;ﬂnﬁlwém:n transplantation in Punjab?

Ans. Inm;‘ﬁ\‘ insplantation is controlled by Punjab Human Organ Transplant
Autherity It ensures that people can have suitable transplantation with safety and
quality.

Q.10: How kidney transplant is done?

Ans. Kidney transplantation:

Kidney transplantation is done for advanced treatment of kidney failure.
Procedure: In this treatment, a healthy kidney from some donor is transplanted in
patient's body, along with damaged kidney. The donor of kidney may be a decreased
person or a living one. Living-donor may or may not be a relative of the patient. In all
cases, the donor’s kidney is matched with the patient's immune system. When a matching
kidney is transplanted, it works normally in patient's body for ten to fjftegi years.

J Objective Type Questions "

/ B Additional MCQ's /4
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/ Multiple Choice Questions prepored in the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conceptual)
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4.1

1.  What is the primary function of the urinary system?
(a) Digestion (b) Regulation of internal environment




10.
1.
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13.

14.

15.
16.

17.

18.

(c) Pumping blood (d) Oxygen mﬂqa;ﬁn @0 ﬁﬁ
Which organs are responsuble for removing ﬂtﬁ w:ter and nitrogenous

wastes? b Wl "“'“

(a) Lungs (b} Kn "\- A0 o) Tiver . (d) Heart

The tube that car Jﬂ}m the kidney to the bladder is:

(a) Urethra I\ {%j enal artery  (¢) Ureter (d) Hilus

Where is urine temporanly stored before being exereted?

(a) kidneys (b) Ureter (¢) Urinary bladder (d) Renal capsule

Typical shape of a human kidney is:
(a) Sphere-shaped (b) Bean-shaped (c) Cube-shaped (d) Cone-shaped
Where are the kidneys located in human body?

(a) Thoracic cavity (b) Pelvic cavity

(c) Abdominal cavity (d) Cranial cavity
Approximate length of the human kidney is:

(a) S5cm (b) 10cm (c) 4cm (d) 15¢m
Which vessels supplies the kidneys with blood?

(a) Renal veins {b) F‘ulmnnary aﬂéfh:&. © Muh
(¢) Renal arferies E?pyt L Mlciii

The tough tissue surrounding the dﬂ’

(a) Renal capsule (b) col
The outer region oj
(a) Renal m:s:::lu‘llmJ ?bﬁ enal cortex (¢) Renal pyramid (d) Nephrons
The functional units of kidneys are:

”x*\;;u“‘ {Scj "Flllus (d) Diaphragm

(a) Medulla (b) ureter (c) Renal pelvis (d) Nephrons
How many nephrons are present in each kidney?

(a) More than thousand (b) More than one million

(¢) More than two million (d) More than three million

A nephron consist of:
(a) Renal corpuscie (b) Renal tubule (c) Bothaandb  (d) Collecting duct
Renal corpuscle is composed of:

(a) Glomerulus (b) Bowman's capsule

(c) Loop of henle (d) Bothaandb

4.2 Functioning of Kidney @
Which particles are not filtered through-the ﬂ-ql ar/capillaries?
(a) Proteins (b) Blund,\cevglﬂg_ \ M Gﬁ.’)[ lll pi - (d] A and B both

Each arteriole divides inmﬂié.\x NS
(a) Arteries g}f (c) Capillaries (d) Veins

Which blood i‘e&h L respunslhle for bringing blood into the kidney for
filtration?

(a) Renal vein (b) Renal artery  (c) Hepatic artery (d) Pulmonary vein
During the reabsorption process, where do the useful materials move to after
leaving the renal tubule?

(a) Glomerular capillaries (b) Bowman's capsule

(¢) The bladder (d) Blood capillaries




19.

20.

21.

22,

24.

25.

26.

27,

28,

29.

31.

32.

33.

~ (a) Severe pain in Iuwer abdnn\qe r% x.fT

The primary substance reabsurhed in the deqwgilng Iimh‘ of the loop of

Henle: Ao

(a) Proteins {b) Urea "; r 5 5(6} *Sbhd water (d) Salts
In which part of loopbiﬂemléa nrﬁlnrge amount of salts reabsorbed?
(a) Descending. +%I? VAL (b) Ascending limb

(c) Glomp.ﬁ'ufds (d) Renal pelvis

Tubular secretion is an:

(a) Passive transport process (b) Active transport process
(¢) Osmosis process (d) None of these

After reabsorption and tubular secretion, the filtrate in the renal tubule is
known as:

(a) Blood ¥ (b) Urine (c) Feaces (d) Glomerular fillrate
Osmoregulation refers to the control of:
(a) Glucose (b) Salts (c) Water (d) Urea
Main organ which work for osmoregulation:
(a) Liver (b) Kidney (c) Heart {dj, Stnmach
If you drink a lot of water, your k.ll:lllc}"s will p AUEE ) (L
(a) Concentrated urine o x urine
(c¢) No urine Vf 55 g} Salty kirine
Concentrated urine M ﬂ
(a) More wate @ugjesémﬁasm (b) Less water and more waste
(c) No é (d) Only pure water
Why du-u the kidney produce concentrated urine?
(a) to get rid of extra water (b) To save water for the body
(¢) To make the bladder full faster (d) To clean the renal artery
4.3 Disorders of Kidney
What are kidney stones made of?
(a) Sugar and proteins (b) Deposits of minerals and salts
(c) Only excess water (d) Blood cells
Which of the following salts is a common cause of kidney stones?
(a) sodium chloride (b) Calcium oxalate
(c) Potassium (d) Magnesium sulf !

1. '|

s WAL ®
"1 gifﬂcplt}' in brcath ing
(¢) Memory loss igh hair growth

What is the ma]nr d&tﬁy guiSé of kltlney smnes?
(a) Eanng (b) Eating green vegetables and dairy products
(c) Drmkmg tm much water (d) Lack of salt in food

Extra amount of which vitamins can contribute to stone formation.

(a) Vitamin A and B (b) Vitamin C and D

(¢) Vitamin K and A (d) Vitamin E and B

In which technique non-electric shock waves are fired on kidney from outside.
(a) Surgery (b) Laser (¢) Lithotripsy (d) Dialysis

Which symptom is associated with ki




35.

37

38.

39.

40.

.When one or both kidneys are not able tu perfarmfthﬂr #unq:tiun, the

condition is called: TNl -x'.
(a) Kidney stone (b) Lithotripsy . Et-,]| Dml}ésis VY {d) Kidney failure
All are the causes of Kidney" fntlut't: -e‘;!ceth el

(a) Blood in urine {E}TWhn inlags (c) Weight loss (d) Headache

A treatment in W] wastes are extracted from blood is known as:

(a) Kidney transplant (b) dialysis

(c) Lithotripsy (d) None of these

What is the name of the machme used to clean blood during Haemodialysis?
(a) Lithotripter (b) Peritoneal cavity(c) Dialyzer (d) Nephroscope
In Punjab, which authority controls organ transplantation to ensure safety
and quality?

(a) Punjab Medical Board

(b) Punjab Human organ Transplant Authority

l'.

(c) Kidney stones Relief centre (d) Dialysis Control Bureau

Which of the following method is done for advanced treatment of kidney
failure? m“*u

(a) Haemodialysis A (b) Peit ﬁpgl Diajj?ﬁﬁ 2"

(c) Lithotripsy _\ /7 & "rahsplantation

For how many years a tra igatltbﬂ tﬂﬁt\éy works nﬂl'mall}""'
(a) Five to ten kreri.fe ”n (b) Ten to fifteen years
(¢) Three to four’ Ars (d) Five to eight years

1. (b 2. (b) 3. (c) 4. () 5. (b) 6. (c)
7. (b) 8. () 9. (a) 10. b 1L (d 12. (b)
13. () 14. (d) 15. (d) 16. (c) 17. (b) . 18. (d)
19. () 20. (b) 21. (b) 22. (b) 23. (c) 24. (b)
25, (b) 26. (b) 27. (b) - 28. (b) 29. (b) 30. (a)
31. (b) 32. (b) 33. (¢ 34. (d) 35, (d) 36. (d)
37. (c) 38. (b) 39. (d) 40. (b)

Short Answer Questions prEpured in the light of new Exan u"utmn Techniques

lttnowledge, Urlderstanrhn:, Applic :-Itm" nnalyttcal & Conceptual)
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Write down the role of human urinary system.

Ans. The human urinary system regulates the internal environment of body. It ensures

2,

that waste products and excess substances are removed from body.
Enlist the main parts of human urinary system

Ans. The human urinary system consists of a pair of kidneys, a pair of ureters, a urinary

bladder and a urethra.




3.  Differentiate between ureter and urethra. = 20 'ﬁ WY

Ans. Ureter: Ureter carries urine from the kidneys tg thcldriumgkﬁiaddar

Urethra: Urethra is the tube that c&rﬂ%&;{mnp m‘tﬁ utinary bladder to the outside.

4.  State two functions ofthe’ =

Ans. (i) Kidneys fi ltgr e‘;&bbji(: a.k'hstes from blood and remove extra water and sals.
(ii) They\miinﬁ ‘lhr: body's internal fluid balance.

5.  Why is the left kidney slightly higher than the right kidney?

Ans. The left kidney is slightly higher because the right kidney is pushed down a little by
the large size of liver.

6.  Describe the shape and size of a human kidney.

Ans. Kidneys are bean-shaped organs having a concave and convex side.
Each kidney is about 10cm long, Sem wide and 4¢m thick.

7.  What is the hilus? Write its importance.

Ans. Hilus: On the concave side of kidney, there is a depression called hilus.
It is the point from where renal artery enters in kidney and renal vein and ureter
leave kidney.

8.  Differentiate between renal cortex and renal medulla: o© W\ A

Ans. Renal cortex: Renal cortex is the outer gu}n of ﬁﬁ kit
Renal medulla: Renal medulla”isﬁ’rv qn:bré@mhtéf the kldney containing renal

pyramids. 2\ ‘u AL
9. Why nephrun is fj&' cﬂﬂnal unit of kidney?
ki

Ans, The functi idneys are called nephrons. They filter blood and form
urine, so the Eudne}r s function depends on nephron.

10. Name the major parts of the nephron.

Ans. A nephron consists of two major parts:

(i) Renal corpuscle (i) Renal tubule

11. Differentiate between renal corpuscle and renal tubule.

Ans. Renal corpuscle: It is the first port of the nephron where filtration of blood takcs
place.

® It consists of Bowman's capsule and glomerulus.
Renal tubule: It is the second part of the nephron where reabsorption and
secreation occur.

® It consists of proximal convoluted tubule, Loop of h;r;le arhq—{cﬁﬁtal convoluted
tubule. AT2)

12. What is glomerulus and Bow ‘N “ *r‘, JII @

Ans. The glomerulus is a ne % s whlle the Bowman's capsule is a
cup-shaped structure :i ' merulus.

T
. Functioning of the kidney

13. . What do you know about glomerular filtrate?

Ans. Glomerular filtrate: It is the fluid that is filtered from the blood into the Bowman's
capsule. It contains water, salts, glucose and urea etc.

14. How reabsorption takes place in kidney?

Ans. ® Large amount of water, nearly 100% of glucose and amino acids and most of




the salts are reabsorbed from proximal convoluted tube. K ._ S0 m& i\

®  Some water is reabsorbed from ascending limbof | mi}wlttﬁ A

®  Large amount of salts are mabsnmcd fromy pmﬁ: of the loup of Henle.

®  Same water is also reabsorbet d|.=. &E:h ted tubule and collectmg duct.

15. What do you know a J uf tubular secreation?

Ans. Tubular sec | seful materials are reabsorbed into blood, some of the
remaining wastes present in blood are secreted from blood capillaries to renal
tubule. It is an active transport process and is called tubular secreation.

16. Define Osmoregulation, ’

Ans. Osmoregulation: Osmoregulation is the control of water and salts balance in the
body.
®  [tis mainly performed by the kidney's. .

17.. How excess water in the blood is controlled?

Ans. If there is excess water in blood, more water is filtered from the glomerulus to
Bowman's capsule. There is less reabsorption of water from renal tubule to
capillaries. In this way, abundant dilute urine is produced and the amount of water
in blood is brought to normal. e \ iUT‘ T

18. How less amount of water in blood is br%lg AL

Ans. If the amount of water in blood is lesﬂ&:&ﬁ" ul ?uhter is filtered from the
glomerulus to Bowman's ca ore reabsarptmn of water from renal
tubule to capillaries. [nw ﬁl EH‘ICEHUE[Cd urine is produced and the water is
preserved in bloogy Y

4.3 Disorders of Kidney

19. How kidney stones are formed?

Ans. Sometimes, the filtered minerals and salts e.g. calcium oxalate, calcium and
ammonium phosphate and uric acid etc.) gather on kidneys and make hard,
crystalline deposits. Such deposits cannot pass in urine and are called kidney
stones.

20. Write down some symptoms of kidney stones.

Ans. Severe pain in kidney or lower abdomen, burning in urethra, frequent urination,
foul-smelling urine, blood and pus in urine are the symptoms of kidney stones.

21. Write down any two symptoms and causes of kidney failure. Gl

Ans. Symptoms: Increases concentration of wastes u:l hinoﬁ,m@c ] Pi;qlim}h.of\ body fluid
and blood in urine are the symptoms. A ' VY

Causes: Long-term diabetes Tﬂﬁﬂlﬁlﬁ ee.nd, W@Hh&ﬂey fﬁfectmns are the major causes
of kidney failure. WL

22. Define dialysis wm\ q@“ﬁﬂn‘ names of its two methods.

Ans. Dialysis: Dlalysm\i}a treatment in which wastes are extracted from blood by using
a dialysis fluid.

Methods of dialysis:

(i) Haemodialysis (ii) Peritoneal Dialysis
23. How kidney transplantation takes place?
Ans. Kidney transplantation is done for advanced treatment of kidney failure. In this
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treatment, a healthy kidney from some donor is transp!aﬂte;] in pﬁ&ﬁis’ body, along
with damaged kidney. The donor's, kidney ahatﬂd h ed with the patient's
immune system. When a,mat;hmgxludﬁey is:trhn‘splanted it works normally in
patient's body for then

Exercise Guesnons (Solved)

L
-
[ J
A. Select the correct answers for.the following questions.
1. The process of regulating the amount of water in body fluid is called;
(a) Filtration (b) Reabsorption
(c) Tubular secretion (d) Osmoregulation
2. What happens in the proximal convoluted tubule of nephron?
(a) Blood is filtered by glomerulus
(b) Reabsorption of water and nutrients occurs
(c) Urine is stored

(d) Water is secreted into the bloodstream T
3.  Which structure is responsible for fi Iten BM b"ﬁfdm t‘lﬁne"

(a) Nephron (b) chal Pe{v}& ’?%ﬁ er )| (d) Renal capsule
4. Which structure in nephﬂrw r ﬁltenng blood?

(a) Loop of Henle N o H“ AL (b) Glomerulus

(c) Proximal &ﬁnb&&t&& tubule (d) Distal convoluted tubule
5. In which part of nephron, the reabsorption of nutrients occurs?

(a) Glomerulus (b) Proximal convoluted tubule

(c) Loop of Henle (d) Distal convoluted tubule

6. Which process in nephron involves the active transport of materials from
blood into nephron?

(a) Filtration (b) Reabsorption  (c) Secretion (d) Excretion

7. Which is NOT present in the filtrate entering the Bowman's capsule of
nephron?
(a) Water (b) Calcium ions (c) Blood cells  (d) Urea

8. In which procedure a machine is used to filter blood outside the body?
(a) Peritoneal dialysis (b) Haemodialysis (c) thhom f{*dj\Rbnal surgery

9. What is the primary purpose of h,aemodf sﬁ"
(a) To rehydrate the body - \ /77 \' 5ifhcbrw::pblﬁa:q:: lost nutrients

~ (c) To filter waste pmduﬂq ﬁﬁh*ﬁhﬁad 3 {d) To regulate blood pressure
10. In peritoneal d#&lyq'lﬂ, Gihnt dets as the filtering membrane?

(a) Dialysis machine (b) Renal cortex
(c) Peritoneal membrane (d) Renal tubules
1. (d) 2. (b) 3. (a) 4. (b) 5. (b)

6. (c) 1% () 8. (b) 9. .(e) 10. (c)




8. Write short answers. (@ wa

1. Enlist the main parts of the human urinary sy \nz( GAL VG

Ans. The human urinary system cnnsms of q Qa: fﬂ ir of ureters, a urinary
bladder and a urethra. \ ﬁn “wj~

2.  Briefly describe how ki L I'the composition of blood.

Ans, Kidneys control thg£o sntmn ‘of blood by the following processes:
(i) Pressure filtration (ii) Reabsorption (iii) Tubular Secretion
Kidneys control blood composition by first filtering water, salts and wastes from
blood in the glomerulus. Then the tubules reabsorb useful substances like glucose,
amino acids, water and needed salts back into the blood. Finally, they remove extra
wastes and ions through secreation and form urine.

3. Name the major parts of a nephron,

Ans. A nephron consists of two major parts:

(i) Renal corpuscle (ii) Renal tubule

4. What materials in diet can cause kidney stones?

Ans. Presence of more calcium oxalate, calcium and ammon 93ph @t (green
vegetables, fats, dairy products) and extra a;n \J m diet can
cause kidney stones. E J3

5. What do you mean I:ry litho ‘_". U\

Ans, Lithotripsy: Lithotri o-d for removal of kidney stones. In lithotripsy,
non-electric shock' an: fired on kidney from outside. The waves hit the stone

and break them into smaller pieces, which pass out through urine.
6. Define kidney failure. Name the treatments for kidney failure.
Ans. Kidney failure: When one or both kidneys are not able to perform their function

(removing waste materials from blood and then passing them out), the condition is

called kidney failure. -
Treatments for kidney failure:

Treatments for kidney failure are:

(i) Dialysis which may be Hacmodmlys:s and Peritoneal dialysis.

(ii) Kidney Transplant.
7. Differentiate between: P

i.  Excretion and osmoregulation <\ \R (€ O
ii. Renal cortex and renal medulla., « \H \ ’\\“ﬂ ‘uﬁ Y /

iii. Renal corpuscle and ren ;;l.ln{{g o

iv. Pressure filtration ind miinn

v. Haemodialysi \perito nul dialysis
i. Excretion and osmo itation.

Ans. Excretion: Excreation is the removal of metabolic wastes such as urea, CO; and
extra salts from the body.

@  [ts main organs are kidneys, lungs and skin.

Osmoregulation: Osmoregulation is the control of water and salts balance in the body.

@ It is mainly performed by the kidneys.

(]




i
Ans.

iv.
Ans

Ans.

D.
k.
Ans.
F
Ans.

. Renal mr

Renal cortex and renal medulla. ®) S

Renal cortex: Renal cortex is the outer reg 1I§°I_

Renal medulla: Renal medu]la \isﬁ I.h fa-;t r ;é‘i the kldney containing renal
pyramids.

Renal corpuscle :ﬁq[rtnﬂﬁ
‘the first part of the nephron where filtration of blood takes

AN
x

place.

It consists of Bowman's capsule and glomerulus.

Renal tubule: It is the second part of the nephron where reabsorption and secretion
occur.

It consists of proximal convoluted tubule, Loop of henle and distal convoluted
tubule.

Pressure filtration and tubular secretion.

Pressure filtration: Pressure filtration occurs in glumerulus Blood is filtered
under pressure into Bowman's capsule forming glomerular filtrate. It mainly
removes wastes, excess water and salts from blood.

Tubular secretion: It occurs in renal tubule. E;;tr& 17@&&3@@5) secreted from

blood into tubules. @ H“ U.l

Haemodialysis and periﬁ:; uﬂhﬁi{l} "

® Haemodialysis: | ﬁém Hrfysm the patients blood is pumped through a
machine cal j{ﬂw

Usually doneé 3-4 times a week.

Peritoneal dialysis: In peritoneal dialysis, blood is filtered inside the body through
the peritoneal membrane

Can be done continuously at home.
Label the parts of the diagrams (A) and (B):

Write answers in detail.

Write a note on the structure of kidney.

For answer see Q's 2

Describe the structure of a nephron and draw a labelled diagram.
For answer see Q's 3




3.  Describe the process of pressure filtration and re-absorption in kidneys.
Ans. For answer see Q's 4
4. What is tubular secretion? How it helps in the removing wastes from blood?

Ans. For answer see Q's 5 |w*- o) T

5. Write a comprehensive note on kidney stones| dﬁﬁﬁw causes, symptoms
and treatments. S JQ L U

Ans. For answer see Q's 7 \ f\,ﬁ

6. Write down the Nﬁﬁﬂ.nn&mmﬂ of kidney failure.

Ans. For answer see Q?

7. ' Define dialysis and describe the processes of peritoneal dialysis and
haemodialysis.

Ans. For answer see Q's 9

D. Write answers in detail.

1. "Along with excretion, kidneys also play role in osmoregulation." Comment
_ on this statement.
Ans. This statement is correct because Kidneys not ﬂl‘ll}-‘ remove wastes like urea and
excess salts (excretion) but also maintain water and salt balance (osmoregulation) in
the body.

Osmoregulation is the maintenance of the p\alaﬁe g{ Srand }g@s@?\@!y fluids.

Kidneys produce dilute urine whegﬂ atg ‘ ncentrated urine when
water is low, keeping the blobd tomposition-and internal environment stable.
2. How does the nephroy essential nutrients are not lost in urine?

Ans. The nephron us&s'd process called selective reabsorption. As the filtrate travels
through proximal convoluted tubule, nearly all glucose, amino acids and essential
salts are actively transported back into the surrounding peritubular capillaries thus
nephron ensures that essential nutrients stay in blood while wastes are excreted.

3.  Why is long loop of Henle important in the balance of water and salts in
body?

Ans. The long loop of henle creates a concentration gradu:nt in the kidney medulla,
which allow the nephron to reabsorb more water and salts. This helps to produce
concentrated urine when the body needs to conserve water, maintaining the water
and salt balance in the body.

4. How can chronic diseases like diabetes lead to kidney failure? -~

Ans. Chronic diseases like diabetes can damage the bload\mssglﬁn ﬁ%kldncys
reducing their ability to filter bqud grapérl}\\\ﬂpg\p f'thmf:r this can lead to

accumulation of wastes, Iusgﬁk;d\r@; t’nmffnﬂ-anﬂ eventual ly kidney failure.
W I\
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