NIOS 12th Physics (312) TMA Solved 2025-26
(ENGLISH MEDIUM)
GyanTech Guru JI
NIOS BOARD
Class :- 12th

Q1. Answer any one of the following questions in about 40-60 words.

(A) In 1678, Robert Hooke found experimentally that for many solid materials,
a predictable relationship exists between the applied force and the resulting
deformation. This relationship, now known as Hooke's Law, states:

Within the elastic limit, the stress is directly proportional to the
corresponding strain.

Can a single modulus of elasticity explain the behavior of all materials? How

does the modulus of elasticity differ for each type of strain?
Answer:

No, a single modulus of elasticity cannot explain the behavior of all materials because
materials respond differently depending on the type of force applied (tension, compression,

or shear) and their state (solid, liquid, or gas).

The modulus of elasticity differs based on the type of strain:

1. Young's Modulus (Y): Relates longitudinal stress to longitudinal strain (change in length).
It is applicable only to solids.

2. Bulk Modulus (B): Relates volume stress to volume strain (change in volume). It is
applicable to solids, liquids, and gases.

3. Shear Modulus or Modulus of Rigidity (G): Relates shear stress to shear strain (change in
shape). It is applicable only to solids.
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Q2. Answer any one of the following questions in about 40-60 words.

(B) The phenomenon of surface tension is essential for many biological and
physical processes. For instance, it allows water striders to walk on water and
facilitates the transport of water and nutrients in plants through capillary
action. Certain insects can walk on water without sinking.

i) What role does surface tension play in allowing these insects to stay afloat?

ii) How does the structure of their legs contribute to this ability?
Answer:

i) Role of Surface Tension: Surface tension creates a thin, elastic "skin-like" layer on the
surface of the water due to cohesive forces between water molecules. This elastic membrane
is strong enough to support the tiny weight of insects like water striders, preventing them

from breaking the surface and sinking.

ii) Contribution of Leg Structure: The legs of these insects are long, spreading their already
small weight over a larger area, which reduces the pressure on the water surface.
Additionally, their legs are covered with microscopic, water-repellent (hydrophobic) hairs

that prevent water from wetting them, allowing them to rest purely on the surface tension.

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

(A) Using a reflecting telescope is advantageous over a refracting telescope
because it uses mirrors instead of lenses, which avoids chromatic aberration
and allows for larger, more precise light-gathering surfaces. To observe stars, a
reflecting telescope is used. What are the advantages of using a reflecting

telescope over a refracting telescope?
Answer:

Advantages of reflecting telescopes over refracting telescopes:

1. No Chromatic Aberration: Reflecting telescopes use mirrors, which reflect all wavelengths
of light equally, eliminating the color distortion (chromatic aberration) found in glass lenses.
2. No Spherical Aberration: By using parabolic mirrors, spherical aberration can be

completely removed.
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3. Easier to Support: A large mirror can be supported from the entire back surface, whereas
a heavy lens can only be supported at its edges, which might cause it to sag under its own
weight.

4. Cost-Effective: Mirrors are easier and cheaper to manufacture in large sizes compared to

creating flawless, large glass lenses.

Q4. Answer any one of the following questions in about 100-150 words.

(A) By carefully manipulating the arrangement of logic gates, complex
operations such as arithmetic calculations and data storage can be achieved.
Let's delve into the process of creating a NOT gate using a NAND gate. This
simple yet crucial concept forms the foundation of modern digital electronics.
(a) Explain the operation of a NAND gate. What is its truth table?

(b) How can a NAND gate be configured to act as a NOT gate? Draw the
corresponding circuit diagram and explain its logic.

(c) Discuss the advantages of using universal gates like NAND and NOR in

digital circuit design.
Answer:

(a) Operation of NAND gate: A NAND gate is a combination of an AND gate followed by a
NOT gate. It produces a LOW (0) output only if all its inputs are HIGH (1). For all other input
combinations, the output is HIGH (1).

Truth Table for 2-input NAND (Inputs A, B; Output Y):

0,0->1

0,1->1

1,0->1

1,1->0

(b) Configuring NAND as NOT: A NOT gate has a single input and inverts it. To make a NAND
gate act as a NOT gate, we simply tie (short-circuit) its two inputs together.

Logic: If the single input A is 0, both inputs to the NAND are 0, making the output 1. If Ais 1,
both inputs are 1, making the output 0. Thus, Y = NOT A.

[Draw a standard NAND gate symbol with inputs A and B connected together to form a

single input line A, and output line Y].
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(c) Advantages of Universal Gates: NAND and NOR gates are called universal gates because
any other logic gate (AND, OR, NOT) or any digital circuit can be constructed using only
them. This simplifies manufacturing, reduces the variety of components needed, and lowers

production costs in integrated circuits.

Q5. Answer any one of the following questions in about 100-150 words.

(B) The phenomenon of total internal reflection is highly useful in the medical
field. For example, doctors use endoscopy to visualize the internal organs of a
patient's body.

(i) Explain the basic principle behind endoscopy. How does light travel
through an endoscope to provide an image?

(ii) Describe the advantages of using endoscopy for medical diagnostics and
procedures compared to traditional surgical methods.

(iii) What are optical fibers, and how are they used in endoscopy?
Answer:

(i) Basic Principle: Endoscopy works on the principle of Total Internal Reflection (TIR).
When light enters an optical fiber at a specific angle, it hits the core-cladding boundary at an
angle greater than the critical angle. Instead of refracting out, it reflects entirely back into
the core, traveling through the curved tube to illuminate the internal organ and bring the

image back to the doctor.

(ii) Advantages over traditional surgery:

- Endoscopy is minimally invasive, usually inserted through natural body openings or very
small incisions.

- [t results in less pain, lower risk of infection, and minimal scarring.

- It allows for faster patient recovery times and shorter hospital stays compared to open

surgery.

(iii) Optical Fibers: Optical fibers are extremely thin, flexible strands of high-quality glass or
plastic that transmit light signals over long distances with minimal loss. In an endoscope, a

bundle of these fibers is used; one set carries light down to illuminate the organ, and
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another set carries the reflected image back to an eyepiece or camera for the doctor to

observe.

Q6. Prepare any one of the project out of two given below in about 500 words.
(A) When a cricket ball is struck by the bat, it follows a projectile motion in a
plane, influenced by the initial velocity, launch angle, and gravity... A batter
strikes a six by hitting a 150-gram ball, imparting an initial velocity of 30 m/s
at a 30° angle to the horizontal. Fill the following table with the help of data
provided (Also show the calculations used to fill the table):
Att=0.0s,t=1.0ss,t=2.0s,t=3.0s.

Calculate (i) maximum height (ii) range. Is there another angle of projection

resulting in the same range? (Take g = 10 m/s?)
Answer:

Given Data:

Initial velocity (u)'= 30 m/s

Angle of projection (0) = 30°

Acceleration due to gravity (g) = -10 m/s? (acting downwards)

Mass (m) = 150g (Not needed for kinematics)

Initial velocity components:
Horizontal (ux) = u * cos(30°) = 30 * (V3 / 2)~ 30 * 0.866 = 25.98 m/s
Vertical (uy) =u *sin(30°) =30.%(1 /2) =15m/s

Calculations for specific times:
Formulas:

Vx = ux (Horizontal velocity is constant)
Vy =uy - g*t

Xx=ux*t

y = uy*t - 0.5*g*t?

1.Att=0.0s:
Vx =25.98m/s
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Vy=15-10(0)=15m/s
x=2598*0=0m
y=15(0)-5(0)>=0m

2.Att=10s:

Vx =25.98m/s
Vy=15-10(1)=5m/s
x=2598%1=2598m
y=15(1)-5(1)*=15-5=10m

3.Att=2.0s:

Vx=2598m/s

Vy =15-10(2) =-5m/s (moving downwards)
x=2598*2=5196m
y=15(2)-5(2)>=30-20=10m

4. Att=3.0s:

Vx =2598m/s

Vy=15-10(3)=-15m/s

x=2598%3=7794m

y =15(3) - 5(3)* = 45 - 45 = 0 m (Ball hits the ground)

[Table representation of the above values]
Time(t) | Vx (m/s) | Vy (m/s) | x (m) | y (m)
0.0s |2598 |15 |0 |O

1.0s | 2598 |5 | 25.98 |10

2.0s |2598 |-5 |51.96]10

30s |2598 |-15 |7794]|0

(i) Maximum Height (H):

H = (u® * sin®0) / (2g) = (30% *sin*30°) / (2 * 10)
H = (900 * 0.25) / 20 = 225 / 20 = 11.25 meters.
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(ii) Horizontal Range (R):
R = (u? * sin(20)) / g = (30% * sin(60°)) / 10
R =(900 *0.866) / 10 = 77.94 meters. (Matches our calculation at t=3.0s)

Another angle for same range:
Yes, for any given projectile speed, two complementary angles (6 and 90°-0) yield the same
horizontal range.

Since the given angle is 30°, the other angle is 90° - 30° = 60°.
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NIOS 12th Physics (312) TMA Solved 2025-26
(HINDI MEDIUM)

92T 1. (A) 1678 H, I goh = FAN3T SaRT I o g 31 ATATAZN # 3R el
3R TR faEToT & dfrer ek qaTeTATIA T Heer TR gielm 8... Db [aepfd fafdier
R ST BICT &, Tl T Teh §1 TcATET A[0Tieh Tl TeTif o cTagR T saredr T
Hehll §2 Tedeh YhR hl fAh il Tohd TehR 3TeTdT- 3709 FeATEU T I[0Teh § Tt g2

3d{:

oTET, Teh 81 JATEAT [0Tieh T Uerelf & cqag Y SATEAT w161 < el © Fifeh Tare
IRIAT S (AATd, ST AT 3TYFTOT) 3R 37911 37TEAT (31, &d, 3) & 3TIR W
37ST9T-3eTdT AT fshaT A & |

fafSeeT JerR Y fash Tt o forT 3eTaT- 36T Fearerd 0T 81d &:

1. 3T YeITEAT A[VTieh (Y): T Jejaed ufciaret 3N 3ejeed faspfar (clams # uReden) &
37T 1 GATCAT 81 T hefel SN TGTIT IX el 8lell o |

2. AT YeAEAeT 0TI (B): Ig 3Tl Tfcdeiel 3R R faehfey (3mdeet # aRacler) &
37Ul I SRl & | I8 oI, & 3R 3 ol oX eI g |

3. TG [UTIeh IT 3TAEYOT JeIREY T J[0TIh (G): T§ ITTHTOT Hfctarel 3 IT0&qoT faehfcl
(3R 3 IREcAeT) 3 3Tl Sl ST & | AT Shael O TeTT T AL grer g |

9T 2. (B) YSS AeTd ol TIeaT s Sideh 3R 87ifcish Ifshanaii o foT 3maegsh 8. $&
IS 3ol Tl UTell o) =Tl Hehdl & |

i) 37 ST &I R WX 7 o6 FeATa AT 31T Ao §2

i) 3eToh URT T TTAT 3T &THAT H Sl TR ol 872

3dY:

i) Y6 cTelTd chY ${fART: TTeil & TUT3HT & el T oTeh Fo (cohesive force) & HROT UTeT T Helg
T Teh Joll, e "Sreel S 9 87 STdT § | Ig AR Bled 'del TEBs ol Bie
ISt & ToTel Y HEol it oh [T TATC HSTS Blchl &, Torad elg o161 geah 3R J 3ol AT
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IRk

ii) URT T TLTIAT T FITGTeT: o7 IS oh W o Bt &, AT 3eAh BIC U oled I Ueh §3 &1F H thell
el 8, TRy Tl hT Hclg OR elTd e 81 Il § | $8eh JTelTal, 3oTeh U o, STol-fashieh
(BTSSIhITeIeR) STell & Goh Bl & Sl UTeil & 3o¢ el hled U Uehl &, forad & T G A J°6
J=TTd & FER Ulell W e W@ &

9T 3. (A) 3TYdcteh GIalleT sh ool #H URTecleh GIlleT shT 3TN el ATHYE B... TRI
1 TTaToT &et & ToIT, TRTacieh gua et ot 3UANeT faam ST & | 319arcte gya et
ToeT 7 WRTacToh IRl ahT STATIT et oh T oI1sT 2

3dY:

auaéa?agaeﬁ (Refracting Telescope) Eﬁ'gloirll H Wads Eg?:%ﬁ (Reflecting Telescope) &
frafafad amer g:

1. 997 fd92 (Chromatic Aberration) Q HF: WIdcieh e3& 2l # gUoT &1 3T gl &, St
SIhTRI T TS TRATCEY hT HATT &I & WIATcicd il & | SHH ol 3 e alel {afeT LeeiTe
&Iy el I & |

2. el fa9Y= (Spherical Aberration) & Hfehdl: SRR (Parabolic) GUUT T 3ATaT
hYeh TN [T ! G e AT FehdT ST HhAT ¢ |

3. Fif3eh HERT &1 THTeT: Teh 93 GUUT ol 38 X ool fee® & HERT 11 517 HehelT B, STaifeh
Teh 5T o T hel 3Heh fehaTRT A &1 TERT fer ST HehelT &, Toied 98 3791 €1 aoe & 3T
HhTE |

4. % ST FRITer 3R SRR iel & o SeAled 1 ool & T3 GH0T Sellofl el T 3R
FEATBIATE |

TR 4. (A) SATToteh ICH T STTEAT H gIH hich, STTCol TATeleT... TST NAND 31T &1
3UART Tk NOT I F=TTet T TFhaT 9 R Y|

(a) NAND 31 & HdTeleT Shl SITEIT &Y | ST HcIHTT RN (truth table) F3T8?
(b) NOT 31T & & H S ¥t & folT NAND 31T &t Y Pl TethIR fHIT ST ThaT &2
3R §TT 3R HST|

(c) TTaNHifAF AT (Universal gates) F 3TN & ATHT I TAT HY |

3dY:
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(a) NAND 3T &7 Farele: NAND 31, AND 31 3iR NOT 31 T GATeTeT &1l & | I8 d3ir LOW (0)
3T3TYC T § 5Td SHeb aledl se9¢ HIGH (1) 811 31w @t Feufarat & 3m3eqe HIGH (1) 8T
gl

TIATT GROM (A, B 3+1YC; Y 3M3€YC):

0,0->1

0,1->1

1,0->1

1,1->0

(b) NAND &T NOT & &9 & #lietheR Shiall: NOT 1€ & shael Teh SeT9e g1l & wil 38 37
(invert) &aT & | NAND 1€ &I NOT 1€ §+11e1 & foIT, 5 58 Glell 3eqe efHetell ol Teh &Y
i3 (ATe-afdhe) S g

elifoieh: I1& 3eT9e A, 0 &, AT NAND & &l g=1qe 0 81T, fSradt 3m3eqe 1 gy shwam| afe A, 18,
ol &l 3eTqe 1 811, Torad 3M3¢Ye 0 81 SITTaN | SH YR Y = NOT A.

[©T Teh NAND 31 T o S=1T¢ foraish 2ledt 3ee A 3R B 3194 # o3 8 X 3139 Y 81

(c) TTaHI A I & TeT: NAND iR NOR I1CH ol A1 T3 31T gl oIl g FalTeh chael
SoTehT SUTNIT hieh [ohaT 811 31 ciltoieh 1€ (AND, OR, NOT) 31 f3fSieer afdhe ot faTor fmar
STaSATg | S‘Hﬂ&l‘l‘éﬁ’f (Integrated Circuits) & fAHTOT 7 SAfCeTar 3R 3edTesT FTeTd & gial
gl

9T 5. (B) ﬁmmﬁtﬁf&idﬁ% TRTdcieT (Total internal reflection) &Y &caT
31T 3TN §... STaFe AL oh AR oh 3T eh 37911 Sl GWet o [oTT USIEhIYT T
3T HIA B |

(i) TSI & e o el FAgeid &l ¥se Hifav|

(i) IR e Frfehear faftrdt s Tefell H USTEehIdl & STl & goTe Y|

(iii) 3TTTCeHeT PSR FAT §, 3R TSIERIUT I 3ART 3TIET hd [T STAT 62

3d:

(i) et Fagend: Tereend qut 3dRe qracde (TIR) & AU U 1A ST § | ST Tehrer Ueh
3iTTCehel BIgeR H hifde HIUT T I3 FHIUT I T AT &, dT Tg S8 T9dfdd 81l & Sl
I & e T E { AT &1 ST & | ThIRT 3 HN &S T A Q1o AR 373 b
I & 3R B T STee TFeh AT ol ¢ |
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(ii) IR 2red FAfdrcar ax @

- TSIERIYY & 92 IR o3TeY T 3TaThar A8l gl &; @W%m%@%ﬁ%
ATETA A W ZTeT AT R |

- 3T &S A BT &, HhHUT T NTQH TedT § 3R R W fFere 8 g

- IR TR (3T T Y JefeT 7 FT gt e S1eh 8 & 3R IEqcirer & vl A
[EGIGIEES I

(iif) 3HTTCEhel BIFeR 3R IeTehl SUANT: 3fiTCcehel BISER T U dTel el IT T
A Telel 3R ofeilel 4RI 81 &, St T fendlt a81 gifeT o ofelT gJI Teh TehrRT Hehcil ol HETRC
X Thd & | TSIEHIY H, SoT BTSSR T Teh S50l TehT2l ahl 37 of ST 31T & AT T g, 3R
CHU 5ol Wralcld Bfd (FHT) I aTTH HAY AT Slere T 311 b AT & |

Tt 6. (A) ST Tohohe I TG I ool H ART ST 8, Al dg THdel H JaTe i
(projectile motion) 3T GTelel hcil g Teh Soldlol 150 ITH T 3G I YR Hleh
ST oI &, T T Sifast & 30° & HIUTT 30 m/s FHT TRTHE AT 3cTeT gl | &
IS STARIRT ST FETIaT I dlfelen I

t=0.0s, t=1.0s, t=2.0s, t=3.0s ¥ |

Ty g1 37, & (i) STeIhdd Sa1s (i) IR &7 AT RIS | FIT J&TI0T T Teh 3R HI0T
& oI IRUTHTIST THT IRIE WIS 81T &7 (g=10 m/s2 NfA0)

3d{:

%’qT?I?Ing?.T:

YRTAS 397 (u) = 30 m/s

J&TqUT 10T () = 30°

TRcdI TaX0T (g) = -10 m/s? (7 T 3R)

IR A 39T & g
Sfast g (ux) = u * cos(30°) = 30 * (V3 / 2) ~ 30 * 0.866 = 25.98 m/s

FEATR T (uy) = u *sin(30°) =30 * (1 / 2) = 15m/s

HF (Formulas):
Vx = ux (81T 39T g2 R &t @)
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Vy = uy - g*t
x = ux * t (& faweme)
y = uy*t - 0.5*g*t? (FEaTeR ATUI=T / Fa13)

et T3 (t) 9X IT07=T:
1.t=0.0sYX:
Vx=2598m/s
Vy=15-10(0)=15m/s
x=2598*0=0m
y=15(0)-5(0)2=0m

2.t=1.0s9X:

Vx =25.98 m/s

Vy=15-10(1) =5m/s
x=2598%1=2598m
y=15(1)-5(1)*=15-5=10m

3.t=20s9:

Vx=25.98m/s

Vy=15-10(2) =-5m/s
x=2598*2=5196m
y=15(2)-5(2)*=30-20=10m

4,t=3.0s9{:

Vx =25.98m/s

Vy=15-10(3)=-15m/s

Xx=25.98%3=77.94m

y = 15(3) - 5(3)% = 45 - 45 = 0 m (3G ATIH FAHA W 3T IS)

[3YRNeFd HTeAl Rl dTfelehT (Table) # #Y]
HHI(t) | Vx (m/s) | Vy (m/s) | x (m) | y (m)
0.0s |2598 |15 |0 |0

1.0s |2598 |5 |2598]10
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20s 2598 |[-5 |51.96]10
30s 2598 |[-15 |77.94|0

)] muﬁﬁ (Maximum Height - H):
H = (u® * sin?0) / (2g) = (30% *sin?30°) / (2 * 10)
H = (900 * 0.25) / 20 = 225 / 20 = 11.25 HIe|

(ii) 91" (Horizontal Range - R):
R = (u® * sin(20)) / g = (30* * sin(60°)) / 10
R = (900 * 0.866) / 10 =77.94 e | (TG t=3.0s I IUTAT A Al WAl &)

AT T & foIT Tk iR T

g, oY o fw 1w yaYewr et & AT, &1 92 ot (6 3R 90°-0) e FATT &fas wra & €|
ek feam 9T 0T 30° 8, SAFAT GAI IUT90° - 30° = 60° BIM|
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