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Chapter 5: Life Processes

ST 5: W WehH — HYUf Aied Td AR &

5.1 Life Processes, 5.2 Nutrition & 5.3 Respiration (W¥UT T& 54)

[EN] Life processes are the maintenance processes essential for sustaining life: Nutrition, Respiration,
Transportation, and Excretion.

[HI] & T+ft gehm St T & & Sfig & RN (maintenance) &1 & & 8, Sid UshH dhgdTd 6. IN0T, 55+, 9 (aRag) aur

IS
Process | UehH Detailed Mechanism, Equations & e feranfafQ, wefievor ga siv (f§4)
Organs (English)
1. Autotrophic 6CO, + 12H,0 = (Sunlight & Chlorophyll)  UeRIRT T=AWT & 3 TROT: (i) FARIN el GRT USRI Jpoll
Nutrition (Sdisft @lwor ¢ H,,04 + 60, + 6H,0 T STARMTT, (ii) URILT Joll T LTI ek Hoft 7

— Photosynthesis) 3 Events: (i) Absorption of light energy by ETAROT JAUT ST SULaHT a1 Hy 3R O, # sraeed, (iii)
chlorophyll, (i) Conversion of light energy ~ CO2 o1 chrsigTsge & sraear | 3¢t i et 3R da
to chemical energy and splitting of water g1 gR &hifrepraeil (Guard cells) @R Ak #zar g1
(H,0) into Hy and O, (iii) Reduction of

CO, to carbohydrates.

Stomata (31): Guard cells swell when
water flows in (opening pore) and shrink
when water flows out (closing pore).

2. Heterotrophic &  Mouth: Salivary amylase breaks down o TE: TR TATSAST HE (RTH) i AT F F&erdT &
Human Nutrition (9@ starch into maltose sugar. o THIMA: HCI (31T Arem®), of@s (siéle urem)
UT= &) « Stomach (Gastric glands): (a) HCI 3R 2eAT (31idRer 3R <hi &M |
creates acidic medium & kills bacteria, (b) o &&= (qof UTa= T ®I): Tehd &1 U 7T 4T HT
Pepsin digests proteins, (c) Mucus SHIRRUT ST &; S=I1RiT ¥ fofda (vida) @
protects stomach lining. Ao (a9r) Rerera €1 rERim (Villi) Srasneor et
« Small Intestine (Site of complete gdg! & JgId &l
digestion):

- Liver (Bile juice): Makes food alkaline
& emulsifies large fat globules.

- Pancreas: Trypsin (proteins) & Lipase
(emulsified fats).

- Intestinal juice & Villi: Final conversion
to glucose, amino acids, fatty acids +
glycerol; Villi increase surface area for
absorption.
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Process [ Ush® Detailed Mechanism, Equations & e feranfafd, wefervor ga siv (G
Organs (English)

3. Cellular Respiration:  In Cytoplasm: Glucose (6-C) - Pyruvate  @ifRaIged § wefenist (6-C) urawae (3-C) # gear &:

3 Pathways of Glucose  (3-C) + Energy. 1. 0, &Y Ui (Fe): 3347 + CO, + Fuil
Breakdown 1. Absence of O, (Yeast — 2. O, o1 31¥Td (B2fY wifAew): dfRs st + e
Fermentation): Pyruvate - Ethanol (2-C) (ShPT T RIROT) |
+ CO, + Energy (2 ATP). 3. 0, &Y IufRAf (ATgEIRITZAT): CO, + e +
2. Lack of O, (Human Muscle Cells): 3rferen it (ATP) |

Pyruvate = Lactic Acid (3-C) + Energy
(causes muscle cramps).

3. Presence of O, (Mitochondria —
Aerobic): Pyruvate > CO, + H,0 + Large
Energy (38 ATP).

4.Human Respiratory  Nostrils & Pharynx = Larynx = Trachea % H U & ae1a IUFT g & St arg =t ht
System & Alveoli (supported by rings of cartilage so air fufad g9 & Jerd &1 pugpy &t Fftrerrg (Alveoli)
passage does not collapse) - Bronchi - A9t & fafma & oy foga Tag Suerey &erdt 81
Bronchioles > Alveoli (Hfermg).
Haemoglobin (in RBCs) has high affinity
for Oy; CO, is transported mostly in

dissolved form in blood plasma.

Breakdown of Glucose by Various Pathways Human Double Circulation Schematic
\
LUNGS (Pulmonary)
Absence of 0: (Yeast) Pulmonary Capillary
- Ethanol + CO:z + Energy (2 ATP) Pullnonary Vein
N Pulmonary Artery /
Glucose (6-C) Right Atrium Left Atrium
1 (in Cytoplasm) {— rackiofios(Muscislcalls) & Ventricle & Ventricle
Pyruvate (3-C) - Lactic Acid (3-C) + Energy (Deoxygenated) (Oxygenated)
Main-Aort¥ (02)
Presence of 0: (Mitochondria)
- CO: + H:20 + Energy (38 ATP) Vena Cava (£02)  gopy oRGANS
Systemic Capillary

Fig 5.1: Breakdown of Glucose by Various Pathways & Human Double Circulation — TYBA Coaching Centre

5.4 Transportation & 5.5 Excretion in Humans and Plants (& Td 3cdsiT)

[EN] Human circulatory system consists of the 4-chambered Heart, Blood vessels (Arteries, Veins, Capillaries),
Blood, and Lymph. Plants transport water via Xylem and food via Phloem. Kidneys filter nitrogenous wastes via
Nephrons.

[HI] o & glgxr uREwRur 3 (4-wisia geg, aot, 7, i, TR g ofienn) urar SIar &1 Ul & St &l a8 STiged aur e
ST VIR FATGH GRT 81T &1 gaeh H gadhlv] (AThi<) IS ded &l
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System / &

Structure, Functioning & Key Differences (English)

T, wrifaf ud g ofar ()

1. Human Heart &
Double
Circulation (gig1
gfE=roT)

2. Arteries vs
Veins, Platelets &
Lymph

3. Transportin
Plants: Xylem vs
Phloem

4. Human
Excretion &
Structure of
Nephron

« 4 Chambers: Left Atrium & Left Ventricle
(oxygenated blood); Right Atrium & Right Ventricle
(deoxygenated blood). Ventricles have thicker
muscular walls than atria.

» Double Circulation: Blood passes through the heart
twice in one complete cycle (Pulmonary + Systemic
circulation). Prevents mixing of oxygenated and
deoxygenated blood for high energy needs of warm-
blooded birds & mammals.

« Arteries: Carry blood away from heart; thick elastic
walls; no valves.

« Veins: Collect blood back to heart; thin walls; have
valves to prevent backflow.

« Platelets: Clot blood at injury site. Lymph: Carries
digested fat from intestine & drains excess
extracellular fluid back into blood.

o Xylem (SiIget): Transports water & minerals
unidirectionally (upwards from roots to leaves) via root
pressure and Transpiration Pull (physical forces, no
ATP).

» Phloem (u=ilg#): Transports products of
photosynthesis (sucrose, amino acids) bidirectionally
(Translocation) using energy from ATP.

Pair of Kidneys - Pair of Ureters - Urinary Bladder -
Urethra.

Nephron (gerr1o]): (1) Glomerular filtration in
Bowman's capsule, (2) Selective reabsorption of
glucose, amino acids, salts, and water in tubular part,
(3) Urine formation & collection in collecting duct.

NCERT Intext Questions & Complete Solutions

TAHISRE qr37Td U U |t gt e

Intext Pages 81, 87 & 91

g g & 4 1S gid & difes sifedfisifAa
3R ittt =fer smug & 7 |t
qof ek & 3R geg @ &) IR [orar &, O
St aRE=RT hgd &1 e & fafxat
anfele @ A gl &

o yuft: ge @ ST deh T o STl § (W&
g el AR |

o fART: ST @ gew A o Al & (aed B
8!

o TEATH: I I UFRT ST &, FTEIhT:
U §U I9T I g el

o SITEeTH: STs! & ufal aeh STet Ud @At
AGUN T HedHE! T8 (AraicTsi hyor
)|

o UAIQH: ufaal T 31 9FT deh ST oht
TIHTART (ATP St & IuaiT 9 gt feema
)|

U Jorh H @@l (e Yehch gahTy]
(Nephrons) gta €| am+ Iqe & e &
YT AAfeTeT H TefehisT, STHIAT S1Fd, Sa0T Ud
et <l Tafad qeRTESoT i &1

[Question - EN] 1. Why is diffusion insufficient to meet the oxygen requirements of multicellular organisms like

humans?

2. Where do plants get each of the raw materials required for photosynthesis?

3. What is the role of the acid in our stomach?

4. How is the small intestine designed to absorb digested food?
5. How is oxygen and carbon dioxide transported in human beings?

[%1%1 - HI] g8 81, 87 Ud 91 & UISTd U

[Answer - EN] 1. In multicellular organisms, all cells are not in direct contact with the surrounding environment, so
simple diffusion is too slow.
2. CO, from atmosphere (through stomata), Water & minerals (N, P, Fe, Mg) from soil (through roots), Sunlight

trapped by chlorophyll.
3. HCl creates an acidic medium for pepsin enzyme to act and kills harmful bacteria entering with food.
4. Inner lining of small intestine has numerous finger-like projections called villi richly supplied with blood vessels,

© TYBA Coaching Centre (& ad &t g sifRin dez) | Contact: 6367029449

Page 3 of 5



TYBA Coaching Centre | & arg &t T sifeii §ex — Class 10 Science Notes & Solutions (Ch 5: Life Processes)

which vastly increase surface area for absorption.
5. Oxygen is transported bound to respiratory pigment haemoglobin in RBCs; CO, is more soluble in water and is

mostly transported in dissolved form in blood plasma.

[SR - HI] 1. Sgenifrhia Sfat 7 |+ Fifrerrd gafaror & e Tudh # 981 gidl, SHeIg chdel [IER01 UaT gl 8l
3. I H HC| Ut USiTeH ot fohdT 8 Sieiia ATe dOR &hedl & aT Siarulell l 8 T gl

4. g h STidRen IR R Sieit o vaef eRie (Villi) 81d & ST 3aeiyor o1 el &5thel 961 &d 81

5. O, o1 I gHeifed gRT a2 CO, Tl a8 HEd: IR WITSHT | gfeld 3w J gidT 8|

Intext Pages 96 & 98

[Question - EN] 1. Why is it necessary to separate oxygenated and deoxygenated blood in mammals and birds?
2. How are water and minerals transported in plants? How is food transported in plants?

3. Describe the structure and functioning of nephrons.

4. How is the amount of urine produced regulated?

[%1%1 - HI] g8 96 Td 98 & UTaTd Usi:

[Answer - EN] 1. Mammals and birds are warm-blooded and constantly need high energy to maintain their body
temperature, requiring highly efficient O, supply.

2. Water/minerals move through Xylem vessels/tracheids driven by root pressure and transpiration pull. Food
(sucrose) is translocated through Phloem sieve tubes & companion cells utilizing ATP.

3. Nephron consists of a cup-shaped Bowman's capsule enclosing a capillary cluster (glomerulus) and a long
coiled renal tubule where selective reabsorption of glucose, amino acids, salts, and water occurs.

4. Amount of urine depends on: (i) how much excess water is in the body, and (ii) how much dissolved
nitrogenous waste needs to be excreted.

[S¥R - HI] 1. W9} gd veft grardt gid € fS=8 IR &1 aru 991g @A & g sifdes et a &1 siferdts smgfd =nfegl
2. ST g WA STSed gRT a7 IS T=ed gRT (ATP & SUahT §) RIHiaRkd gidr gl
4. T3 T AT RR H IJuereyy SAfARed STeT aUT IfSid fohg ST aret foera asd et et Jm6m iR AR et 81

NCERT Textbook Exercises — Complete Step-by-Step Solutions
T AT & At wet & Fqut fgwrdt gt

Exercise Q1, Q2, Q3, Q4, Q5, Q6 & Q7
[Question - EN] Q1. Kidneys are part of? Q2. Xylem is responsible for? Q3. Autotrophic nutrition requires? Q4.
Breakdown of pyruvate to CO,, H,0, energy occurs in? Q5. Fat digestion. Q6. Role of saliva. Q7. Conditions & by-
products of autotrophic nutrition.
[91%1 - HI] 31 Ut 18 7 & 9q0f ga:
[Answer - EN] Q1: (c) Excretion | Q2: (a) Transport of water | Q3: (d) All of the above (CO,, H,0, chlorophyll,
sunlight) | Q4: (b) Mitochondria.
Q5: Fats are digested in the small intestine. Bile salts from the liver emulsify large fat globules into smaller
droplets, and pancreatic lipase breaks them down into fatty acids and glycerol.
Q6: Saliva moistens food for easy swallowing and contains the enzyme salivary amylase which breaks down
complex starch into simple maltose sugar.
Q7: Conditions: Carbon dioxide, water, chlorophyll, and sunlight. By-products: Oxygen (0,) and Water (H,0).

[S<R - HI] Q1: (c) Sesi | Q2: (a) SieT &1 a4 | Q3: (d) SWRia= a3t | Q4: (b) ArgSiapifzar
Q5: I7 T UTe- &g J gidT &; U< dguT a9 a1 3HH IR0 X 8 SR AT3UST 38 991 317 g fioieRiel # a&eran gl
Q6: TR ¥ IUMRT R THISST Wi aht AThT H Tfsd ol g1
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Exercise Q8, Q9,Q10,Q11,Q12 & Q13

[Question - EN] Q8. Aerobic vs Anaerobic respiration.

Q9. How alveoli maximise gas exchange.

Q10. Consequences of haemoglobin deficiency.

Q11. Double circulation in humans.

Q12. Transport in Xylem vs Phloem.

Q13. Compare Alveoli in lungs and Nephrons in kidneys.

[1%1 - HI] 31 usf 8 § 13 & 9qvf ga:
[Answer - EN] Q8: Aerobic occurs in presence of O, (in cytoplasm & mitochondria), completely oxidising glucose
to CO, + H,0O with high energy (38 ATP). Anaerobic occurs in absence of O, (e.g., Yeast, certain bacteria),
producing ethanol + CO, with low energy (2 ATP).
Q9: Millions of thin-walled, balloon-like alveoli provide a huge surface area (~80 m2) and are richly supplied with
an extensive network of blood capillaries.
Q10: Deficiency of haemoglobin (Anaemia) reduces oxygen-carrying capacity of blood, leading to fatigue,
breathlessness, and lack of energy.
Q11: Blood flows twice through the heart in each cycle: Pulmonary circulation (Heart <> Lungs) and Systemic
circulation (Heart <> Body). Necessary to prevent mixing of oxygenated and deoxygenated blood.
Q12: Xylem transports water/minerals upwards by physical forces (transpiration pull, no ATP); Phloem
translocates food bidirectionally using ATP energy.
Q13: Both have thin walls, huge numbers, and rich capillary networks. Alveoli are balloon-like sacs in lungs for
gaseous exchange (05/C0O,), whereas Nephrons are tubular filtration units in kidneys for removing nitrogenous

wastes (urea/uric acid) from blood.

[S¥R - HI] Q8: ardia 48+ 0, Fi IufRAfT # (A1seinifzan 7, sifde Suf) U samea 464 O, 6t srufefa 7 (fiwe 7, &n
Fth) g1 &1 Q10: EHNcfa hf et (iR I ifAhrst f gafe O, 781 fAedt 3R > gidt 81 Q11: e uREwRoT 0, @
CO, g Yo ! fie & AhaT 81 Q12 T Q13: TS/ TATTH T Hfteht/Jaento] Y ot FUR & 718 &1

© TYBA Coaching Centre (&I ars ft © ahifzir §e3) — All Rights Reserved. Complete NCERT Class 10 Science
Bilingual Study Material ¢ Contact / WhatsApp: 6367029449.

© TYBA Coaching Centre (& ad &t g sifRin dez) | Contact: 6367029449 Page 5 of 5



