NIOS 12th Biology (314) TMA Solved 2025-26
(GyanTech Guru Ji)
NIOS BOARD
TMA

Q1. Answer any one of the following questions in about 40-60 words:
b) Give any one point of difference between the following:-
i. Prophase of Mitosis and that of meiosis.

ii. Mitotic Anaphase and Anaphase I of Meiosis.
Answer:

i. Difference between Prophase of Mitosis and Meiosis:

In the prophase of mitosis, homologous chromosomes do not pair up, and there is no
crossing over. However, in prophase I of meiosis, homologous chromosomes pair up
(synapsis) to form bivalents, and crossing over occurs, resulting in the exchange of genetic

material.

ii. Difference between Mitotic Anaphase and Anaphase I of Meiosis:
In mitotic anaphase, the centromeres split, and sister chromatids separate and move to
opposite poles. In anaphase I of meiosis, the centromeres do not split; instead, the entire

homologous chromosomes separate and move towards the opposite poles.

Q2. Answer any one of the following questions in about 40-60 words:

a) The three steps of urine formation in humans are Tubular secretion,
ultra-filtration and selective absorption.

(i) Write them in the correct sequence of their occurrence.

(ii) Name the microscopic parts of the kidney where each of these steps

occurs.

Answer:
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(i) The correct sequence of urine formation is:
1. Ultra-filtration
2. Selective absorption (Reabsorption)

3. Tubular secretion

(ii) Microscopic parts of the kidney (Nephron) where these steps occur:

e Ultra-filtration: Occurs in the Malpighian corpuscle (specifically between the Glomerulus
and Bowman's capsule).

» Selective absorption: Occurs primarily in the Proximal Convoluted Tubule (PCT), Loop of
Henle, and Distal Convoluted Tubule (DCT).

e Tubular secretion: Occurs mainly in the Distal Convoluted Tubule (DCT) and the Collecting

duct.

Q3. Answer any one of the following questions in about 40-60 words:

a) (i) Two men were claiming to be the father of a child named Mohan.

(ii) Suggest to them a conclusive method to identify the real father and name
the enzyme required to make copies of a piece of DNA for PCR required in the

process.
Answer:

A conclusive method to identify the real biological father of the child is 'DNA Fingerprinting'
(also known as DNA profiling). By comparing the specific DNA banding patterns of the child

with both men, the biological father can be accurately and scientifically determined.

The enzyme required to make multiple copies of a piece of DNA during the PCR (Polymerase

Chain Reaction) process is called 'Taq DNA Polymerase'.

Q4. Answer any one out of the following questions in about 100 to 150 words:
a) Describe the role of thin and thick muscle fibres in the contraction of a

striated muscle as explained by the sliding filament theory.

Answer:
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According to the Sliding Filament Theory, the contraction of a striated muscle occurs when
thin filaments (Actin) slide past thick filaments (Myosin), causing the sarcomere to shorten

without the filaments themselves changing their actual length.

Role of Thick Filaments (Myosin): The thick filaments are made of myosin proteins which
have bulbous protruding 'heads'. During muscle contraction, in the presence of Calcium ions
and ATP, these myosin heads bind to the exposed active sites on the thin actin filaments,

forming a cross-bridge.

Role of Thin Filaments (Actin): The thin filaments consist of actin along with regulatory
proteins troponin and tropomyosin. Once the cross-bridge is established, the myosin heads
pivot (power stroke) and pull the thin actin filaments towards the center of the sarcomere
(M-line). This sliding mechanism pulls the Z-lines closer together, leading to muscle

contraction.

Q5. Answer any one out of the following questions in about 100 to 150 words:
a) The temperature in Delhi falls to even 5°C in winter and may go up to 45°C
during summer but our body temperature remains at 37°C. How do we make it
possible?

Define the concept of homeostasis using the above example in a sentence or

two.
Answer:

Our body maintains a constant internal temperature of 37°C despite extreme environmental

temperatures through a regulatory process coordinated by the hypothalamus in the brain.

During Summer (at 45°C): When the outside temperature is high, the body dissipates excess
heat. The blood vessels near the skin dilate (vasodilation) to release heat, and the sweat
glands secrete sweat. The evaporation of this sweat absorbs body heat, producing a cooling

effect.

During Winter (at 5°C): When the outside temperature drops, the body conserves and
generates heat. Blood vessels constrict (vasoconstriction) to minimize heat loss from the
skin surface. Additionally, skeletal muscles undergo rapid involuntary contractions

(shivering), generating metabolic heat to keep the body warm.
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Definition of Homeostasis: Using the above example, homeostasis is the biological
mechanism by which an organism maintains a stable and constant internal environment
(such as keeping the body temperature at exactly 37°C), regardless of the drastic changes in

external environmental conditions.

Q6. Prepare any one of the project out of two given below in about 500 words.
Project (b): Take photographs (or draw Portrait or write name) of one of your
parents or siblings and yourself. Stick them close to each other. Now below
each photograph enter the following features (rolling tongue, flexing thumb,
earlobe). Write about genetics, pedigree chart, and comment on gene

inheritance.
Answer:

[Note for student: Leave a blank space here in your file to stick a photograph or draw a

portrait of yourself and your Father/Mother]

Observation Table of Inherited Features:

1. Whether can roll tongue | Parent (Father): Yes | Yourself: Yes

2. Whether can flex thumb backwards (Hitchhiker's thumb) | Parent (Father): No | Yourself:
No

3. Whether earlobe is free or fixed | Parent (Father): Free Earlobe | Yourself: Free Earlobe

(i) What is genetics? Write the meaning of inheritance.

Genetics is the branch of biology that deals with the study of heredity, genes, and the
variation of inherited characteristics from parents to their offspring.

Inheritance (or Heredity) refers to the biological process by which genetic information and

physical traits are passed down from parents to their children through DNA.

(ii) Pedigree Chart:

[Student Instruction: Draw a simple family tree. Draw a Square box (representing Father)
and a Circle (representing Mother). Connect them with a horizontal line. Draw a vertical line
coming down from it to another Square/Circle (representing You). Shade the Father's box

and Your box to show the passing of the 'Free Earlobe' trait.]
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(iii) Comment on Gene Inheritance:

I received the gene for 'Free Earlobes' from my father.

Evidence: As evidence for the same, both my father and I possess the observable phenotype
of free hanging earlobes, which clearly indicates the transmission of this dominant genetic

trait directly from him to me.
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NIOS 12th Biology (314) TMA Solved 2025-26
(HINDI MEDIUM)

g2 1. afaf@d & & forell Teh wesT o7 3% 918797 40-60 Qs 3 &:
b) fFfaf@a & #15 e 3R faf@e -

i, FAEET fIHTSTeT 3R e faeamatet & Withet & raream

ii. 3T TeTTSTeT o ATSEN R UaATthol 3R UaAThST hT 3TaeT

3d:

i, T FreTTaTeT 35 itthor 3R STeT FareTToTet &6 iithor 3 3

FAEA TATST & St & A VAT T SNST g1 SeTell & 3R SHH TG I (ST
faferrn) =1t g €1 sae T, 3rerea fastmstet & Wthet | 3 HHST 0T ST

(R fCad) samer § 3R I 3a g1aT &, orad JTeTa e H1ea &7 3Terel-JereT gl ¢ |

ii. FEGE TAThoT 3T ITEFET TeAThot [ H 3HeR:

FHIAT TelTthol H HelTAR fAefSie 81 8, 3R AT shidtfesa arerar glend faudie gfat i 31X
&aa €1 sTafer LR Tomhat 1 3 AR faanfora 161 81 §; S8 Joi, QX FHSIT
TOTHA 39T gl TuIel ¢al sh1 3 TGl o |

gesT 2. fArafaf@a & & o Ueh UeeT &1 33 oT9T879T 40-60 2Asal # &

a) HTAT # 7F TAATT o el =0T § TFFeR HTd, 3eelithoc e R ThellcHs
gAY

(i) 3=¢ 3T afed g & g st & QT |

(ii) eFeh & 3o GE&H TN oh A1 AT STGT I SoTe A Fedeh TRUT BT |

3

(i) FF FAHTOT & TROTT T HEY 55 58 TR &
1. 3ecThec el (WI-fAEde)

2. TGTTcHS TMNYOT (JRTERITOT)

3. TYFER H1d
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(i) Jereh (FAWPIeT) 3 FEH 1T STET A TOTEIct 8

« 3eeITtheg e TE HoN oI HIqHe (AT &G & AT FHel 3R TA T d & o) 7 grar
gl

o TIATCHS JAMNTOT: Tg HET & ¥ HHTEY Hafold sATeleht (PCT), goel T T R a7 Y
Haford siforer (DCT) H AT g |

« TYIOR YTa: Ig HET T A gTEY Hafold wAferel (DCT) AR Hag sATelehr (Collecting duct) &
grargl

g2 3. fAeaifalfad # & forddy Ueh Weat T 30 1978997 40-60 UGl # o

a) (i) a¥ 3MGHT HAIgsT ITH o S oh TUAT &led ol GIaT X g |

(ii) 3o¢ ATEITah fodT Y gt let o felT Teh [ UTTareh cieht GTC 3R ufshar &
3T NIHISR & foIT SIUTT & Ueh gohg hl ATl STl o foIT 31TaRayeh TstisH 1
A G|

3l

T & T STk [T I Tg Tl el ol T Tl 3R A0 alier 'Sruaw
fhaRTITEST (DNA Fingerprinting) & S5 & SITAT YT &l Jefell aleil GEH1 o STTAT F Fileh
31T AT T AT § & Ugdle sl oI Tehell ¢ |

=g fshdT & 3Taedes GETTR (PCR) dehaileh & GIRTeT 31TTT I s UTaAT §a1e1 & folv fore
USITSH ST 3T fohT SITAT &, ST 118 'Sh 3ITIT UeildsT (Taq DNA Polymerase) g1

T2 4. fAFATeITad H & foRdT Teh Teet &7 30R 1979797 100 T 150 2T6aT H &IToTT:
a) TS 33T hellFe G SaRT IaTU 1T 3ER YRIGR ULl o Heere 7 deiel 31
AT ATGYRRY o] T $1{FhT T TUTT e |

3

TS fhelteie At & ITaR, URIGR 92t &l FeheeT o 8IcT & SId Telel o (Vi)
A I3 (ARNTET) & SR @R &, [T ArenifAgT Bier g1 Sirdr &, Teg i dqsit
YA aEafdes ofaTS F IS IRade A8 gl &

AN 3T (AT THeT) i 8xfAeT. Fe dF AN N & 791 gl § Foiereh FaY SeseAr
(heads) 81 & | HgrareT 3 GINTeT, Shforrarst 3mareit 31 ATP 1 3ufeafa 3, & Arnfae faw oo
Tferee 31T o Aisha TUell & S5 ‘Id-foeT Sl & |

GyanTechGuru Ji, 9518616764, https://t.me/ThinkIndiaX


https://www.youtube.com/@GyanTechGuruJi

cTel a3t (ufeFes) & 1ffenT: gerel A3t & uidres & wrer et 3 ardtaran s fider
B & | ShIF-TsisT Sfet o STe, ATNTE & [T H3d § (ITaR Fleh) 3R aetel viefes dqait st
TR {TAIR & dhg (M-cTTST) T 3R Eiad g | 59 TS 3T (haee) T fohar & Z-amsed arq 31
STl 8, o Areael s s &1

Teat 5. Ao & & fohaY Ueh W T 3T 1978197 100 150 QAsET H GIToTU:

a) feooll & argarsT aféat & 5° ¢ I IR STar § 3R AT 7 45°C T ST AR,
IRt AR AR T ATIATST 37°C §1T 8T & | §H 35U H¥ T Fo1Td 87

Teh AT &) AT 3 ST SETEROT T 3TN HIcl GT FIFEITTEAT HY TR Y
g |

3d:

STELY ATATIRYT & e T8 ATTHTE o STasle, FHRT TN HETSeh & ISUI e H d eaRT [
GTehaT oh HATETH T 3T TR dTIHTA 37°C W FER IATT 3@AT B |

AT F (45°C I): aaamag?rmﬁa’l?ﬁ%,ﬁ%maiﬁﬁﬁmﬁqls{ GEARGIIGCRIED
U T T&Fd ATTghIT Aiar (ATITSeleT) 81 SiTdl & 3R G ST ATAJT g AT fFeprerdr g | aeiier
& arsdienoT & 2T Y S5 Aol

T F (5°C W): SIS ATIATe AT &, A QRIT ITHT T 27T 3R 3ot e § | caar § T
T TTohHTeT ehel & TelT Tebel ATTGIV THhs (SR eI STcl & | AT &Y, HFURIAT
3ATTES 9 H HYT o9TdT g (shivering), TAH R T 376 IWA & oI TATIaT FSAT
e gl &l

HFATGEAT (Homeostasis) T TREFTIT: SRl 3ETEXOT oh HTHR, AEATGEUT I SHdeh o F &
TSTEeh SanT IS Siia STedl TaiTaRor # T sieeld 81t o sTdsle 379a11 Ueh 8’ 3R Fdferd
37T ATATEROT (S §HRT 37°C JATIHTT) TATT IW@AT B |

T 6. AT &Y TS IRATSTAT H T IS Teh IRATSTAT IR ST (STIT979T 500 Al
#):

HISiere (b): BIINTG of (AT T SATE AT AT o) 379eT ATT-RIar a1 379 Fele 7 4
Rt Teh o1 31 31T 19T Y | 38 I19-9TH RIYehTT | Tcdish BICHTh o A foleeT
STt ford (STt AISaT, 313[ST HISaT, hiet T dTfer) | JTeTafIhT, Femael =1e 3R
ShteT faRraa W) feeaofr Y|
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3

[T & T Hle: HUAT I Yol BISel H Te1 3061 HIR 3791 TIAT/ATAT T $iet Fdeprd
7 T §AT7]

ST&TUT (Traits) 3Tdcllehe] dTTelehl:

1. ST ST AYS Fehd & | AT/ (Fam): g7 | 39 T g1

2. T 33T UIeS &hY 3R AHIS ehd & | AT/ (Tam): 7187 | 379 Fa3: 787

3. hOT-T1fer (ehTeT T T1fel) FereT & AT SISY €5 & | AT/ FACT (FAe): 7F (Free) | 39 T FFA
(Free)

(i) 3TTeTaTRYehY T &2 3TTed fRIehcll & &1 AT &

W(Genetics) Sha f[aaT frag am%ﬁm—ﬁmﬂmﬁm@ﬁmaﬁvﬁa:
GEATTR T, STieT 3R TAfarerdrait &1 3readet e ¢

Wﬂﬁf‘@lﬁ(lnheritance) Wﬁwmm@%mmmmm
IR ST&TOT SIUAT & ATETH A ATAT-TIT & 3oTh I<di H TATATTRA 8id & |

(ii) geIdel dIc (Pedigree Chart):

[o1 fAder: v ate TRaR &1 U8 &1V | Teh gelien siierdt (e o forw) 3R veh 9t g (AT
& foIT) S&TC | 37 Ueh &ifcieT 3@ A SilS | O il 2hl 3R Teh YT Wit Teh 31 afehd /g
(T & TeIT) ST | 'Ferel hlet 2T UITel’ ST&TOT b G 2Tt oh ToIT ToelT o siferdy 31 370e1 sferdy ht
T8 A W E (Shade IR S) 1]

(iii) STreT T AT AT § 3177 8, SHh JHTUT TGHY Teh I H ford |

ﬂ?ﬂﬁmﬁm (Free Earlobe) & Siiel #X fOar & fAem g

SAHTOT: Ueh W1 & &9 3, A T 3R et 3 sreehel gg (HFe) et 1 o adiforeh ereor
TISE &Y F TE@TS T 8, Sl T8 FATOI el & T I8 3@ (dominant) ST&T0T €YY 3eTeh GaRT
HSTH TAATART g
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