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Lt\p ÿu˙]t\j˚Rl ◊¨k’ ̆ LÙs[‹m ̇ UmT”jR‹m Lt\¤Pu

Ußl¿”m SPdL ˙Yi”m. L⁄j’⁄YÙdLjßp GqY[‹ ÁWm

ÿu˙]\ ÿ•kR’ Guflm Tp˙Yfl ß\uL˚[ GkR A[‹ A˚PV

ÿ•kR’ Guflm Gk˘RkR UiPXeL∞p R≤lThP BoYm Es[’

Guflm TœjR±V C’ ER‹°\’. Lt\p ˘NVpTÙ”LfiPu

S˚P˘Tflm ̆ RÙPo Ußl¿” Cßp ™L ÿd°Vj’Ym YÙnkRRÙœm..

Jq˘YÙ⁄ ®˚X´¤m ̆ Ttfld ̆ LÙiP Lt\p A˚P‹L˚[ Bn‹

˘Nn’ Eflßl T”j’YRtœl T⁄Y Ußl¿” ERÆ ◊¨°\’. ARtLÙ]

YØLÙh•VÙL CkRl ◊jRLm E⁄YÙdLlTh”s[’.

TjRÙm Yœl©p Jq˘YÙ⁄ AX°¤m Es[ TÙPeL˚[ A±‹

E⁄YÙdLjßu A•lT˚P´¤s[ Lt\p ˘NVpTÙ”L[ÙL Æ]Ù

UÙß¨L∞p ˘LÙ”dLlTh”s[]. Jq˘YÙ⁄ ®˚X´¤m UÙQYo

A˚P°u\ ß\uL˚[ Ußl¿” ˘NnYRtLÙ] Ußl¿h”d

œ±l◊Lfim Ußl˘TiLfim ˘LÙ”dLlTh”s[]. ˙U¤m Lt\p

˘NVpTÙ”L˚[ YœlT˚\´p ˘Y∞´h” UÙQYoL∞p

Ru]m©d˚L˚V HtT”jR B£¨Vo LY≤jRp ̇ Yi”m.

ÿ˚\VÙ] Lt\¤dœ Cl◊jRLm YØLÙh• BLh”m.

YÙrj’LfiPu

ÿ˚]Yo ˘_. ©WNÙj

CVdœSo

ÿu‡˚W



Tœß. A

Æ]ÙYe°

1. A˚X CVdLm

2. ™u˙]ÙhPjßu TVuLs

3. ™uLÙkRj ÁiPp

4. ß\u TWl◊R¤m Æ≤˙VÙLÿm

5. ˘YlTm

6. J∞´u ®\eLs

7. ™u]‘ÆV¤m

S≈] ̆ RÙØp÷hTÿm

8. Bt\p TÙ’LÙl◊

Tœß. B

Ußl¿h”d œ±l◊Ls

Tœß. C

UÙß¨ Æ]ÙjRÙsLs

Es[PdLmEs[PdLmEs[PdLmEs[PdLmEs[PdLm



12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890
12345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890

A˚X CVdLm

1

0 6 12 18

+2

-2

A
B

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ A˚X´u ≈f—, Aßo˘Yi, ˙YLm B°VYt±tœ C˚P˙VŸs[ ˘RÙPo˚T

Æ[dL‹m L¶Rl ©Wf£˚]Lfidœj æo‹ LÙQ‹m CVp°\’.

(1) ∏˙Z RWlTh”s[’ J⁄ A˚X´u Y˚WTPUÙœm.

(a) TPjßp LÙQlT”Y’ GqY˚L A˚X? (1)

(b) A˚X´u ≈f— Gu]? (1)

(c) A Cp C⁄k’ B I A˚PV 3s ˙R˚YlThPÙp Aßo˘Yi GjR˚]? (1)

(d) A˚X˙YLm LQd°P‹m (1)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J≠ A˚XLfidœd LÙt±p Es[ ˙YLm, JjRßo‹, Lh•P J≠´Vp

B°VYt˚\ Æ[dL CVp°\’.

(2) LÙWQm Li”©•dL‹m

(a) ˘Y´p LÙXeL∞p J≠´u ̇ YLm ·”°\’. (1)

(b) ˘RÙeœTÙXjßu YØVÙLl T˚P≈WoLs A¶Yœj’f ˘NpX

A‡UßlTßp˚X. (1)

(c) A˚\L∞¤m AWeœL∞¤m —Yo ̆ NÙW ̆ NÙWlTÙdLlT”°\’. (1)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ß¶lTßo‹, JjRßo‹ B°VYt˚\ Æ[dL‹m ß¶lTßo‹ TVu

T”jRlTh”s[ L⁄ÆLfidœ G”j’dLÙh”Ls A∞dL‹m CVp°\’.

(3) 512 Hz Aßo˘Yi Es[ C˚Nd L˚Y˚V AßoY˚PVf ̆ Nn’ ARu Ri˚P

384 Hz CVp◊ Aßo˘Yi Es[ ̇ U˚N ¡’ ̊ Yj’ A›jRlT”°\’.
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CVt©Vp  X

6

(a) Cf „r®˚X´p ̇ U˚N AßoY˚PŸm Aßo˘Yi GjR˚]? (1)

(b) J≠´u J≠f˘N±Ætœ HtT”m UÙt\m Gu]? LÙWQj˚R Æ[dL‹m (1)

(c) 384 Hz Aßo˘Yi Es[ C˚NdL˚Y˚V Cf „r®˚X´p TVuT”jß]Ùp

S˚P˘Tflm J≠®Lr‹ G’? Æ[dL‹m (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ß¶lTßo‹, JjRßo‹ B°VYt˚\ Æ[dL‹m ß¶lTßo‹ TVuT”jRl

Th”s[ L⁄ÆLfidœ G”j’dLÙh”Ls A∞dL‹m CVp°\’.

(4) 512 Hz Aßo˘Yi Es[ J⁄ C˚Nd L˚Y˚V AßoY˚PVf˘Nn’ JjRßo‹

RmTjßu YÙnlTœß´p LÙhP‹m. J≠ ̆ U’YÙL AßL¨d°\’.

(a) JjRßo‹ RmTjßp Es[ LÙt±tœ HtThP Aßo‹ Gl˘TV¨p A±VlT”°\’?

(1)

(b) Es˙[Ÿs[ œZÙn A˚Ul˚T EVoj’m ̇ TÙ’ J≠f ̆ N±‹ AßL¨dLd LÙWQm

Gu]? (1)

(c) J≠f ˘N±‹ ™L AßLUÙœm „r®˚X´p LÙtfljRmTjßu CVp◊ Aßo˘Yi

Gu]?

JjRßo‹ Gu\ ®Lr˚Y Cf „r®˚X´u ˘RÙPo˙TÙ” Æ[dL‹m (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J≠ A˚XLs RiΩo YØVÙL GqYÙfl TV¶d°\’ GuT˚R Æ[dL

CVp°\’.

$ A˚X´u ˙YLm, ˙SWm B°VYtflPu ˘RÙPo◊˚PV L¶Rl

©Wf£˚]Lfidœj æo‹ LÙQ CVp°\’.

(5) RiΩ¨u ˙UtTœß´¤s[ J⁄ LlT≠≠⁄k’ J≠ A˚PVÙ[eLs

RiΩ⁄dL•´¤s[ TÙ˚\ ¡’ ˙UÙß 6 Æ]Ù•Lfidœl ©u]o LlT≠tœj

ß⁄m© Y⁄°u\] (LPp RiΩ¨p J≠´u ̇ YLm = 1500 m/s)

(a) GqY˚LVÙ] J≠ Y•Yjßp J≠ TWlTlT”°\’? (1)

(b) J≠´u GkR ®LrÆu LÙWQUÙL J≠ A˚PVÙ[eLs LlT¤dœj ß⁄m© YkR]?(1)

(c) RiΩ¨u ˙UtTœß´p C⁄k’ TÙ˚\dœs[ ÁWj˚Rd LQd°P‹m (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J≠´u TuÿL Gß˘WÙ≠l◊, JjRßo‹, Gß˘WÙ≠, J≠´u ≈f— B°VYt˚\

Æ[dL CVp°\’.
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(6) ˘TÙ⁄j’L

A B

J≠lTX˚L Gß˘WÙ≠

—WUÙ≤ TuÿL Gß˘WÙ≠l◊

˙NÙ]Ùo J≠´u ≈f—

∫v˙UÙY˚WTPm JjRßo‹ (2)

Ußl˘Ti : 2 ˙SWm : 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl A˚X CVdLeL˚[ ˙YflT”jß A±k’ ˘LÙs[‹m AYt˚\d

œfldL˚XLs, ˘ShP˚XLs Gufl Y˚LlT”jR‹m CVp°\’.

$ A˚X´u Aßo˘Yi, A˚X ø[m ˙YLm B°VYt±tœ C˚P˙VŸs[

˘RÙPo˚T Æ[dL‹m L¶Rl ©Wf£˚]Lfidœj æo‹ LÙQ‹m CVp°\’.

(7) J⁄ J≠ E˚\ÆPjß≠⁄k’ Y⁄°u\ J≠ FPLjßp ˘RÙPof£VÙL

˙RÙtflÆd°u\ A›jR ̇ YflTÙh•u Y˚WTPm ∏˙Z ̆ LÙ”dLlTh”s[’.

(a) Y˚WTPm œ±l©”Y’ GqY˚L A˚X? (1)

(b) A˚Xø[m LQd°P‹m. (1)

(c) Cq A˚X´u Aßo˘Yi 85 Hz Gu\Ùp ˙YLm GjR˚]? (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ATÙVLWUÙ] ∫v™d A˚XLs, CVt˚L´p ˙RÙtflÆdœm AØ‹L˚[

˙YflT”jß A±k’ ÿu˘]fN¨d˚LL˚[d L˚P©•j’l TÙ’LÙl◊

˘NVpTÙ”L∞p D”TP‹m CVp°\’.

(8) B]kRUÙ], C˚N˚V G”j’f ˘Np¤m ATÙVLWUÙ] —]Ù™˚Vj

˙RÙtflÆlT’m A˚XLs Bœm.

(a) —]Ù™dœd LÙWQUÙ] A˚X G’? (1)

(b) ÈLmTeL∞u æÆWm GkR A[Æp ®oQ´dLlT”°\’? (1)

(c) ÈLmTeL∞u ©u Æ˚[‹Ls G˚Y? L˚P©•dL ̇ Yi•V ÿu˘]fN¨d˚LLs

G˚Y? (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

A›jR ̇ YflTÙ”Ls
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8

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ A˚X´u Aßo˘Yi, A˚Xø[m, ˙YLm B°VYt±tœ C˚P˙VŸs[

˘RÙPo˚T Æ[dL‹m L¶Rl©Wf£˚]Lfidœj æo‹ LÙQ‹m CVp°\’.

(9) CWi” œfldL˚XLs  A, B GuT˚Y LÙt±u YØVÙLl TW‹Yßu J⁄ œ±l©hP

˙SWjßp Es[ Y˚WTPm ∏˙Z RWlTh”s[’.

4 Æ]Ù•L∞p A˚XLs CjR˚] ÁWm TV¶jR’ Gu\Ùp

(a) A˚XL∞u ̇ YLj˚R Jl©P‹m. (1)

(b) Jq˘YÙ⁄ A˚XLfi˚PV A˚Xø[eL˚[ G›R‹m. (1)

(c) Aßo˘Yi ·•V A˚X G’? (1)

(d) A, B A˚XL∞u ≈f˚N G›R‹m. (1)

(e) 6 s Cp A˚X TV¶dœm ÁWm Gu]? (1)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ A˚X´u £\l©Vp◊Ls, J≠´u TuÿL Gß˘WÙ≠l◊ B°VYt˚\ Æ[dL

CVp°\’.

(10) œ›Æp ̇ NWÙR˚Rd Li”©•j’d LÙWQj˚R G›R‹m.

(a) ≈f—, DWlTRm, A˚Xø[m, A˚X ˙YLm (1)

(b) ˘ULÙ ˙TÙi, v˘PRv ˙LÙl, —WUÙ≤, J≠lTX˚L (1)

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ CVp◊ Aßo‹, ß¶lTßo‹ B°V˚Y TVuT”jRlTh”s[ L⁄ÆLfidœ

G”j’dLÙh”Ls Li”©•dL CVp°\’.

(11) ∏˙Z ˘LÙ”dLlTh”s[ Jq˘YÙ⁄ „r®˚XL∞¤m HtT”Y’ CVp◊

AßoYÙ, ß¶lTßoYÙ Gufl AhPY˚QlT”jR‹m.

(a) AßoY˚PVf ˘NnR C˚Nd L˚Ydœ HtT”m Aßo‹.

(A)

(B)
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(b) ≈˚Qd Lm©L˚[ ¡h”m ˙TÙ’ J≠lTX˚L AßoY˚P°\’.

(c) —WUÙ≤l ˘Th•´p AßoY˚PVf ˘Nn’ C˚NdL˚Y´u Ri˚P A›j’m

˙TÙ’ ˘Th• AßoY˚P°\’.

(d) UjR[m ˘LÙh”m ˙TÙ’ ARu Es˙[ LÙt±u Aßo‹.

(e) SÙQVm R˚W´p Æ›m˙TÙ’s[ Aßo‹.

(f) G@œl TÙjßWjßp LWi•VÙp Rh”Y’ (3)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ß¶lTßo‹, JjRßo‹ B°VYt˚\ Æ[dL‹m ß¶lTßo‹

TVuT”jRlT”°u\ L⁄ÆLfidœ G”j’dLÙh”Ls A∞dL‹m CVp°\’.

(12) J⁄ UWj’i•p Tp˙Yfl ø[jßp Es[ BdNÙ ©˙[”Ls

˘TÙ⁄jRlTh•⁄lTßu TPm ∏˙Z RWlTh”s[’.

(a) ‘c’ Gu\ ©˙[˚P AßoY˚PVf ˘NnRÙp A˙R ≈f£p AßoY˚PŸm ©˙[”

G’? (2)

(c) ©\ ©˙[”Lfidœ HtT”°u\ Aßo‹ Gl ˘TV¨p A±VlT”°\’?

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm
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Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ _¯p Æß˚V Æ[dL‹m AR˚]l TVuT”jßl ©Wf£˚]Lfidœj æo‹

LÙQ‹m CVp°\’.

(1) TPj˚R Etfl˙SÙd° ∏˙Z ̆ LÙ”dLlTh”s[Yt±tœ Æ˚P Li”©•dL‹m.

(a) TPjßp P, Q B°V L⁄ÆLs G˚Y? (1)

(b) ™u—t±p AB  Gu\ ˘Nm◊dLm©˚V UÙt± A˙R T⁄U‡m ø[ÿm Es[ J⁄

®d˙WÙm Lm©˚V ˚YjRÙp.

i) Q Gu\ L⁄Æ´u A[Æp HtT”m UÙt\m Gu]? GR]Ùp? (1)

ii) LPjß´p ˙RÙuflm ˘YlTjßtœ HtT”m UÙt\m Gu]? _¯p Æß´u

A•lT˚P´p Æ[dL‹m. (2)

Ußl˘Ti : 4 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl Y˚LVÙ] ™u Æ[dœL∞u ˘NVpTÙh˚P Æ[dL CVp°\’.

(2) ™u˙]ÙhPjßu J∞lTV˚]l TVuT”jß ˘NVpT”°u\ SÙuœ Y˚LVÙ]

™u Æ[dœL∞u ˘TVo G›R‹m. (2)

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl Y˚LVÙ] ™u Æ[dœL∞u ˘NVpTÙh˚P Æ[dL CVp°\’.

(3) CWi” Y˚LVÙ] ™u Æ[dœLs ∏˙Z ˘LÙ”dLlTh”s[].

-̨  ™u≤\dL Æ[dœ

˛ ™u≤˚Z Æ[dœ

A B

P
Q
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(a) Jq˘YÙ⁄ Æ[d°¤m ̊ ShW_u YÙŸ˚Y ®Wl©]Ùp ARu ̆ NVpTÙh•p HtT”m

UÙt\m Gu]? (1)

(b) ™u≤˚Z Æ[dœL∞u TVuTÙh˚Pd Lh”lT”jR ̇ Yi”m Gufl ·\d LÙWQm

Gu]? (1)

Ußl˘Ti : 2 ˙SWm : 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl Y˚LVÙ] ™u Æ[dœL∞u ˘NVpTÙh˚P Æ[dL CVp°\’.

(4)

(5) TPj˚R Etfl˙SÙd° Æ]ÙdLfidœ Æ˚P Li”©•dL‹m.

(a) NÙÆ S
1
 Í”m ˙TÙ’ Gk˘RkR Æ[dœLs J∞⁄m? (1)

(b) NÙÆ S
1
, S

2
 Í”m ˙TÙ’ Gk˘RkR Æ[dœLs J∞⁄m? (1)

(c) NÙÆ S
3
  Í”m ˙TÙ’ ™u—t±p HtT”m UÙt\m Gu]? (1)

(d) ™u —t±p TVuT”jR ̇ Yi•V ™u E⁄œ C˚Z´u Bm©V˚Wd LQd°P‹m.

(1)

(e) ™u —t±u ’˚QŸPu (i)
 
—⁄dœl TÙ˚R, (ii) AßLf—˚U B°VYt˚\

Æ[dL‹m. (1)

Ußl˘Ti : 5 ˙SWm : 8 ®™Pm

60v

LÙoTu Ri”

(a) TPjßp LÙhPlTh”s[ L⁄Æ˚Vd LiP±L. (1)

(b) CqY˚LVÙ] Æ[dœLs E´o LÙl◊f ˘NVpTÙ”L∞p GqYÙfl TVuT”jRl

T”°u\]? (1)

Ußl˘Ti : 2 ˙SWm : 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u —t±p TÙ’LÙl◊ ™u E⁄œ C˚Z´u ˙Y˚X, ˙R˚Y, ˘NVpTÙ”

B°VYt˚\ Æ[dL CVp°\’.
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Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u ß\‡Pu ̆ RÙPo◊˚PV NUuTÙ”L˚[ E⁄YÙd°l ©Wf£˚]Lfidœj æo‹

LÙQ CVp°\’.

(6) 200 V Cp ˘NVpTPj RVÙ¨jR J⁄ 800 W L⁄Æ 100 V Cp ˘NVpT”m ˙TÙ’
ARu ß\u Gu]? (2)

Ußl˘Ti : 2 ˙SWm : 3 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u ß\‡Pu ̆ RÙPo◊˚PV NUuTÙ”L˚[ E⁄YÙd°l ©Wf£˚]Lfidœj æo‹

LÙQ CVp°\’.

(7) 200 V, 50 W Gufl œ±dLlTh”s[ Æ[dœL[Ùœm TPjßp

50 w 50 w 50 w

200v 200v

B
1

B
1

B
2

(a) ™u —t±p TVuT”jRlTh”s[ Jq˘YÙ⁄ Æ[dœLfi˚PV ™uR˚P GjR˚]?

(1)

(b) ™u—tfl 1 Cp Æ[dœ J∞⁄m ß\u GjR˚]?   (1)

(c) ™u—tfl 2 Cp Æ[dœL∞u ß\u GjR˚]? GR]Ùp?   (2)

(d) ™u]›jRm NUUÙL C⁄dœm ˙TÙ’ L⁄ÆL∞u ß\‡m AYt±u ™u R˚PŸm

GqYÙfl ˘RÙPo◊ ˘LÙi”s[]?   (1)

Ußl˘Ti : 5 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u ß\‡Pu ̆ RÙPo◊˚PV NUuTÙ”L˚[ E⁄YÙd°l ©Wf£˚]Lfidœj æo‹

LÙQ CVp°\’.

(8) TPjßp ·hPlTh”s[˚Rl ˙TÙufl 240 VÆ≤˙VÙLd Lm©´p Æ[dœLs

C˚QdLlTh”s[].

240 V, 20 W

240 V, 20 W

240 V, 20 W

240 v

(i) (ii)
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Æ]ÙYe°

(a) ™u —t±p TVuT”jRlTh”s[ L⁄ÆL∞u ˘UÙjR ™u]›jRm GjR˚]? (1)

(b) ™u —t±p TVuT”jR ˙Yi•V TÙ’LÙl◊ ™u E⁄œ C˚Z´u Bm©Vo

GjR˚]? (2)

Ußl˘Ti : 3 ˙SWm : 7 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J∞⁄m Æ[dœL∞u ˘NVpTÙh˚P Æ[dL CVp°\’.

(9) ∏˙Z RWlTh”s[’ J⁄ J∞⁄m Æ[d°u ˘NVpTÙh”Pu ˘RÙPo◊˚PVd
L⁄j’L[Ùœm. CYt˚\f N¨VÙ] ÿ˚\´p Y¨˚NlT”jR‹m.

(a) ◊\ FRÙd LßoLs ˙RÙufl°u\].

(b) TÙo˚Y J∞ ̆ Y∞ÆPlT”°\’.

(c) ™Ll˘T⁄m ˙YLjßp CVeœ°u\ GXdhWÙuLs TÙRWN BÆ´p

AV≤VÙdLU˚PVÙR ÍXd·flLfiPu ˙UÙ’°u\].

(d) ˙RÙ¨Vm Bd˚N” ÈNlThP „PÙœm —⁄s ™u˘]Ù›d°]Ùp ̆ Ng„P˚P°\’.

(2)

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u≤˚Z Æ[dœL∞u ˘NVpTÙh˚P Æ[dL CVp°\’.

(10) RYfl C⁄kRÙp ß⁄jß G›R‹m.

(a) LPjß´u R•Uu œ˚\Y˚Rl ˘TÙflj’ Bm©Vo œ˚\°\’.

(b) J⁄ ™u—t±p A[‹dœ AßLUÙ] ß\u Es[ L⁄ÆL˚[f ˘NVpTP

˚YlTRÙœm —⁄dœlTÙ˚R.

(c) ™u≤˚Z Æ[d°p Æ˚]◊¨VÙ YÙŸdL˚[ ®Wl◊Y’ ˘YlT CZl˚Td

œ˚\lTRtLÙœm.
Ußl˘Ti : 2 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ _¯p Æß˚V Æ[dL‹m A˚RlTVuT”jß ©Wf£˚]Lfidœj æo‹ LÙQ‹m

CVp°\’.

(11) 230 V Cp ˘NVpT”°u\ ™u „PÙd°´u ß\u  1000 W Bœm. 5 ®™Pm
™u˙]ÙhPm TÙnkRÙp EtTjß ˘NnVlT”°u\ ˘YlTj˚Rd LQd°P‹m.

(2)

Ußl˘Ti : 2 ˙SWm : 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u ß\‡Pu ˘RÙPo◊˚PV NUuTÙ”L˚[ E⁄YÙd°l ©Wf£˚]Lfidœj

æo‹LÙQ CVp°\’.

(12) J⁄ ™uÆ[d°p  110 V, 100 W Gufl œ±dLlTh”s[’.

(a) J⁄ Æ]Ù•´p Æ[dœ TVuT”j’°u\ ™u]Ùt\p Gu]? (1)

(b) Cm ™uÆ[d°u ™uR˚P Gu]? (2)

Ußl˘Ti : 3 ˙SWm : 7 ®™Pm
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CVt©Vp  X

14

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘YlTd L⁄ÆL∞u A˚Ul◊, ˘NVpTÙ” B°VYt˚\ Æ[dL‹m „PÙœm

—⁄∞u £\l©Vp◊L˚[d œ±j’d˘LÙs[‹m CVp°\’.

(13) ˘TÙ⁄jRUÙ] ̆ RÙPo˚Td Li”©•j’ Æ”ThP Tœß˚V ®WlT‹m.

®d˙WÙm „PÙœm —⁄s EVokR E⁄œ®˚X

•u‡m ̆ Xh”m .......... (A)......... œ˚\kR E⁄œ®˚X

PevPu ™u≤˚Z .......... (B)......... (2)

Ußl˘Ti : 2 ˙SWm : 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ _¯p Æß˚V Æ[dL‹m A˚RlTVuT”jß ©Wf£˚]Lfidœj æo‹ LÙQ‹m

CVp°\’.

$ ™u ß\‡Pu ˘RÙPo◊˚PV NUuTÙ”L˚[ E⁄YÙd°l ©Wf£˚]Lfidœj

æo‹LÙQ CVp°\’.

(14) 250V- Cp ̆ NVpTh”d ̆ LÙi•⁄d°u\ CWi” Tt\Ù—d ̇ LÙpL∞p (Soldering

iron) Ju±u ™uR˚P 500 Ω  Em CWiPÙYßu ™uR˚P 750 Ω  Em Gu\Ùp.

(a) CYt±p Gßp ™u˙]ÙhPj æÆWm ·”Rp Gufl LQd°P‹m. (1)

(b) ß\u ·•V Tt\Ù—d˙LÙp G’ Gufl Li”©•j’ G›R‹m. (1)

(c) 750 Ω  ™uR˚PŸs[ Tt\Ù—d˙LÙp Ik’ ®™Pjßp EtTjß ˘Nn°u\ ˘YlTm

GjR˚]? (2)

Ußl˘Ti : 4 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u ß\‡Pu ˘RÙPo◊˚PV NUuTÙ”L˚[ E⁄YÙd°l ©Wf£˚]Lfidœj

æo‹LÙQ CVp°\’.

(15) 250 V Cp ̆ NVpT”°u\500 W,  100 W- ™uÆ[dœLs TdL C˚Ql◊ ÿ˚\´p
™u—t±p C˚QdLlTh”s[].

(a) GkR ™u Æ[dœ AßL J∞˚Vj R⁄°\’? (1)

(b) GkR ™uÆ[dœ YØVÙL AßL ™u˙]ÙhPm TÙn°\’? (1)

(c) Jq˘YÙ⁄ Æ[d°¤m Es[ ™u≤˚Z´u ™u R˚P˚Vd LQd°P‹m. ˚ (1)

(d) CkR CWi” Æ[dœL˚[Ÿm J˙W ™u—t±p ̆ RÙP¨˚Ql©p C˚QjRÙp GkR

Æ[dœ AßL æÆWj’Pu J∞o°\’? LÙWQj˚R Æ[dL‹m. (2)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u≤\dL Æ[d°u ˘NVpTÙh˚P Æ[dL CVp°\’.

(16) ˘RÙPo˚Td Li”©•j’l ̆ TÙ⁄jRUÙ] ÿ˚\´p ®WlT‹m.

(a) ™u≤˚Z : EVokR E⁄œ®˚X

™u E⁄œ C˚Z :

(b) ™u≤\dL Æ[d°p ˚ShW_u = £Yl◊

....................................................................... = øXm

Ußl˘Ti : 2 ˙SWm : 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ LED Æ[dœL∞u ˘NVpTÙh˚P Æ[dL CVp°\’.

(17) ∏˙Z RWlTh”s[ L⁄j’L∞p LED Æ[dœLfiPu ˘RÙPo◊˚PVYt˚\j

˙Rok˘R”j’ G›R‹m.

(a) ™Ld œ˚\kR ß\u ˙TÙ’m

(b) ™u≤\dLm YØVÙL UV LßoLs ˙RÙufl°u\].

(c) TÙRWNm CpXÙRRÙp —tfll◊\jßtœ æe°p˚X.

(d) EVokR ™u]›jRm TÙŸm˙TÙ’ æÆW J∞ ˙RÙufl°\’. (2)

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm
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Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˙NÙR˚]L∞u ’˚QŸPu ™uLÙkRjÁiPp Gu\ ®Lr˚Yl ◊¨k’

˘LÙs[‹m Ái” emf I AßL¨lTRtLÙ] YØÿ˚\L˚[ A±‹fljR‹m

Æ[dL‹m CVp°\’.

(1) J˙W ˙TÙu\ SÙuœ Y¨f—tflLfim LÙkReLfim TPjßp LÙhPlTh”s[].

Cßp 1  2  B°V˚Y LÙkRm A˚NY˚RŸm 3  4  B°V˚Y Y¨f—tfl
A˚NY˚RŸm œ±l©”°u\].
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™u LÙkRjÁiPp
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S      N

N      S

S      N

N      S

(a) CYt±p emf ÁiPlT”Y’ GkRl TPeL∞p? GqYÙfl? (1)

(b) TPjßp C⁄k’ LÙpY˙]Ù¡hPo F£ J˙W A[Æp A˚NTYt˚\ ̇ _Ù• ̇ Noj’

G›R‹m. LÙpY˙]Ù¡hPo F£´u A˚N‹ G˚Rd œ±l©”°\’? (2)

(c) Ceœ ™u˙]ÙhPm E⁄YÙ] A˙R Rj’Yj˚Rl TVuT”jß ˘RÙPof£VÙL

™u˙]ÙhPj˚Rj ˙RÙtflÆdL ER‹°u\ J⁄ L⁄Æ´u A˚Ul◊lTPj˚R

Y˚Wk’ ˘NVpTÙh˚P Æ[dL‹m. (2)

Ußl˘Ti : 6 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˙NÙR˚]L∞u ’˚QŸPu ™uLÙkRjÁiPp Gu\ ®Lr˚Yl ◊¨k’

˘LÙs[‹m Ái” emf I AßL¨lTRtLÙ] YØÿ˚\L˚[ A±‹fljR‹m

Æ[dL‹m CVp°\’.

(2) ™u LÙkRj ÁiP≠p Ái” emf Cp RÙdLm ˘N¤j’°u\ L⁄j’Ls ∏˙Z
RWlTh”s[].

(i) LÙkRjßu A˚NŸm ˙YLm AßL¨d°\’.

(ii) LÙkR Bt\p œ˚\°\’.
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Æ]ÙYe°

(iii) —tflL∞u Gi¶d˚L AßL¨dLlT”°\’.

(iv) A˚Ul©u CVdL ˙YLm œ˚\dLlT”°\’.

(v) LÙkR UiPXm Bt\p A˚P°\’.

(vi) œ˚\kR —tflLs Es[ Y¨f—tfl TVuT”jRlT”°\’.

CYt±p C⁄k’ LÙkRj ÁiPp YØVÙL ™Ld·•V emf °˚PdL Gk˘RkRd
L⁄j’L˚[l TVuT”jRXÙm? (2)

Ußl˘Ti : 6 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ @©[™e¢u YXd˚L Æß˚Vl ˘TÙflj’ LPjß´p ÁiPlT”°u\

™u˙]ÙhPjßu ß˚N˚Vd Li”©•dL CVp°\’.

(3) ™uLÙkRj ÁiPp TVuT”jß 10 V ac ™u˙]ÙhPm ̇ RÙtflÆd°u\ A˚Ul◊
TPjßp LÙhPlTh”s[’. TPj˚R Etfl ̇ SÙd° Æ]ÙdLfidœ Æ˚P G›R‹m.

4

S

B C

A D

N

y x

(a) A B C D Lm©f —tflLs A˚NŸm ̇ TÙ’ ̇ RÙufl°u\ Ái” emf Cu ß˚N˚Vd

Li”©•dL ’˚Q◊¨°u\ Æß G’? (1)

(b) C D TdLm Gjß˚N´p (˙Up ̇ SÙd°/ ∏r ̇ SÙd°) A˚NkRÙp ™u˙]ÙhPm x Cp

C⁄k’ y dœ TÙn°\’? (1)

C˙R ß˚N´p ™u˙]ÙhPm °˚PdL  A B TdLm Gjß˚N´p A˚NV ̇ Yi”m?

(1)

(c) —Zp —⁄s 5 Æ]Ù•L∞p 10 —tflLs ÿ›˚UVÙd°]’ Gu\Ùp ˙SW ---- emf

Y˚WTPm Y˚Wk’ ™u˙]ÙhPjßu Aßo˘Yi Li”©•dL‹m. (2)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ AC ™u≤Vt±´u A˚Ul˚TŸm ˘NVpTÙh˚PŸm Æ[dL CVp°\’.

(4) J⁄ AC ™u≤Vt±´u TœßLs ∏˙Z ˘LÙ”dLlTh”s[].
◊XdLÙkRm, —Zp—⁄s, S›‹Y˚[Vm, Á¨˚L.

↑G
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(a) J⁄ A C ™u≤Vt±´p C˚Y Jq˘YÙu±u A˚UÆPj˚R Æ[dL‹m. (2)

(b) CYt±p H˙R‡m CWi•u ˙Y˚X˚V G›R‹m. (2)

Ußl˘Ti : 4 ˙SWm : 7 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ AC ™u≤Vt±´u A˚Ul˚TŸm ˘NVpTÙh˚PŸm Æ[dL CVp°\’.

(5) ◊XdLÙkRjßu ’⁄YeLfidœ C˚P´p —Zp—⁄s —ZpYßu Tp˙Yfl
®˚XLfim ARu LÙWQUÙLj ˙RÙufl°u\ Ái”  emf Cu Y˚WTPÿm
∏˙Z RWlTh”s[].

A

B

C

D

A

BC

D

0o 90o 180o 270o 360o

emf

(a) TPm  m, n, o, p B°VYt±p C⁄k’ Y˚WTPjßp1, 2, 3, 4, 5 B°V

C⁄l©PeLfidœl ̆ TÙ⁄jRUÙ]Yt˚\j ̇ Rok˘R”j’ G›R‹m. (2)

(b) AhPY˚QlT”jßVßu A±ÆV˚X Æ[dL‹m. (1)

(c) TPeL∞p ·”Rp LÙkRlTÙV UÙt\m ˙RÙtflÆd°u\ CWi” TPeLs G˚Y?

CYt±tœ C˚P˙V Es[ J⁄ ˙YflTÙh˚P G›R‹m. (2)

Ußl˘Ti : 5 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ AC ™u≤Vt±´u A˚Ul˚TŸm ˘NVpTÙh˚PŸm Æ[dL CVp°\’. .

(6) ÿlT’ Æ]Ù•L∞p (30 s) 60 —Zt£Ls ÿ›˚UVÙdœ°u\ J⁄ AC

™u≤Vt±´p °˚Pd°u\ AßL ™u]›jRm 250 V Bœm.

Gu\Ùp

(a) —Zp —⁄∞u A˚X‹ ˙SWm GjR˚]? (1)

(b) T/2 ˙SWjßp ˙RÙufl°u\ —Zt£L∞u Gi¶d˚L GjR˚]? (1)

(c) —Zp—⁄s 1800 —Z¤m˙TÙ’ °˚Pd°u\ ·•V emf GjR˚]? (1)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J⁄LhP, ÍuflLhP ™u≤Vt±L∞u A˚Ul◊, ˘NVpTÙ” B°VYt˚\

Jl©h” Æ[dL CVp°\’.

(7) J⁄LhP ™u≤Vt±´p —Zp—⁄s —Z¤m ˙TÙ’ ß\u ™u≤Vt±L∞p —Zp
—⁄s A˚NYt\ ®˚X´p ̊ YdLlT”°\’.

(a) ˙Up ·\lTh”s[’ ApXÙUp ˙Yfl H˙R‡m ˙YflTÙ”Ls J⁄LhP

™u≤Vt±dœm ß\u ™u≤Vt±dœm C˚P˙V Es[]YÙ? Th•V≠P‹m. (2)

(b) ß\u ™u≤Vt±L∞p —Zp—⁄s v˙PhPo BL TVuT”jRYRÙp Es[

˙Uu˚ULs G˚Y? (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J⁄LhP, ÍuflLhP ™u≤Vt±L∞u A˚Ul◊, ˘NVpTÙ” B°VYt˚\

Jl©h” Æ[dL CVp°\’.

(8) J⁄ ß\u ™u≤Vt±´p ˙WÙhPo J⁄ ®™Pjßp 3000 —›t£˚V
ÿ›˚UVÙdœ°\’ Gu\Ùp

(a) Ceœ °˚PlT’ GqY˚L AC Bœm? (J⁄LhP /ÍuflLhP) (1)

(b) J⁄ ̇ _Ù• ◊XdLÙkReLs ™u≤Vt±´p TVuT”jRlThP] Gu\Ùp °˚Pd°u\

AC ´u Aßo˘Yi GjR˚]? (1)

(c) ˙WÙhPo J⁄ ®™Pjßp 20 —Zt£Ls Uh”˙U ÿ›˚UVÙdœ°\’ Gu\Ùp CWi”

˙TvL∞p J˙W  emf  ˙RÙtflÆdLlT”Y’ GjR˚] ˙SW C˚P˙Y˚[L∞XÙœm?(1)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™uLÙkRj ÁiPp Rj’Yjßu A•lT˚P´p ̊ Ud˙WÙ ̇ TÙ¶u ̆ NVpTÙh˚P

Æ[dL CVp°\’.
(a) (b)

(c)
(9)

(a) TPj˚R Etfl˙SÙd° a, b, c Gu\YÙfl A˚PVÙ[lT”jRlTh”s[ TœßLs

G˚Y˘V] G›R‹m. (1)

(b) Ceœ S˚P˘Tfl°u\ Bt\p UÙt\m G’? Cf ˘NVpTÙh•p  a, b, c TœßL∞u

˙Y˚XL˚[ Æ[dL‹m. (3)

(c) ˚Ud˙WÙ˙TÙ¶p C⁄k’ °˚Pd°u\ ’•l◊Ls ˙SW•VÙL ˘T⁄d°dœ Uh”m

A∞j’l TVuT”j’Y’ GR]Ùp? (1)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

J≠ A˚XLs ™u’•l◊Ls
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Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ T¨UÙtfl ™uÁiPp Gu]˘Yuflm A’ TVuT”jRlT”°u\ „r®˚XLs

G˚Y˘Vuflm Æ[dL CVp°\’.

(10) TPjßp J⁄ ˙R≤⁄m◊ Es[Ljßu ¡’ LÙl©PlThP LPjß˚Vf —t±  6V

Cu CWi” ™uÆ[dœLs B
1
, B

2
 B°V˚Y C˚QdLlTh”s[].

TPj˚R Ußl©h” Æ]ÙdLfidœ Æ˚P A∞dL‹m.

(a) TPjßp A Lm©f—t±p 6V DC A∞j’ NÙÆ˚V Í•]Ùp Gk˘RkR ™uÆ[dœLs

J∞⁄m? GR]Ùp? (1)

(b) A Lm©f —⁄∞p DC dœ TßXÙL A˙R ™u]›jRjßp Es[ AC A∞jRÙp

Gk˘RkR ™uÆ[dœLs J∞⁄m Gufl Æ[dL‹m. (1)

(c) ™uÆ[dœ B
1
 Cu J∞oR¤dœ AC A∞jR ̇ TÙ’m DC A∞jR ̇ TÙ’m ̇ YflTÙ”

HtThPRÙ? GR]Ùp? (2)

(d) T¨UÙtfl ™uÁiPp TVuT”j’°u\ CWi” L⁄ÆL˚[ G›R‹m. (1)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ T¨UÙtfl ™u ÁiP≠p RÙdLm ˘N¤j’m LÙW¶Ls

(11) TPjßp A, B B°V LÙl©Pl©hP LÙlTWÙp RVÙ¨dLlTh”s[ CWi” Y¨f
—tflL[Ùœm. TPj˚R Etfl˙SÙd° ∏˙Z RWlTh”s[ Æ]ÙdLfidœ Æ˚P
G›R‹m.

(a) ™uLÙkRj ÁiP˚Xl TVuT”jß B Cp C˚QdLlTh”s[ ™uÆ[dœ

J∞oYRtLÙ] ˙YflThP YØÿ˚\L˚[ G›R‹m. (2)

(b) B Cp ™uÆ[dœ J∞Wl TVuT”jßV A±ÆVp Rj’Ym G’? (2)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

B
1

                       B
2

A B

S

A                 B

S
1
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u UÙt±´u A˚Ul◊, ̆ NVpTÙh”j Rj’Ym B°VYt˚\ Æ[dL CVp°\’.

(12) ß\u CZl©u± J⁄ ™u UÙt±´u ÿRu˚Uf —⁄∞p 4000 —tflLfim
’˚Qf—⁄∞p 2000 —tflLfim Ei”. ÿRu˚Uf —⁄s ™u]›jRm 120 V

Em ™u˙]ÙhPm 0.2 A Em Gu\Ùp.

(a) ™uUÙt±´u ̆ Y∞¬h” ™u]›jRm GqY[‹? (1)

(b) ’˚Qf—⁄∞p ™u˙]ÙhPm GjR˚]? (1)

(c) CRu AßLThN ˘Y∞¬h”j ß\u GjR˚]? (1)

(d) Cm ™uUÙt±´p ’˚Qf—⁄∞˙XÙ, ÿRu˚Uf —⁄∞˙XÙ, R•Uu ·•V —tflLs

TVuT”jR ̇ Yi•V’ GR]Ùp? (2)

Ußl˘Ti : 5 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u UÙt±´u A˚Ul◊, ̆ NVpTÙh”j Rj’Ym B°VYt˚\ Æ[dL CVp°\’.

(13) 100 V ̆ Y∞¬h” ™u]›jRm A∞d°u\ J⁄ Htfl™uUÙt±´u ÿRu˚Uf
—⁄∞p  500 W A∞dLlT”°\’. ÿRu˚Uf —⁄∞p ™u˙]ÙhPm 1A Gu\Ùp.

(a) ÿRu˚Uf —⁄∞p ™u]›jRm GjR˚]? (1)

(b) ’˚Qf—⁄∞p ™u˙]ÙhPm GjR˚]? (1)

(c)
’˚Q f—⁄∞ p ß \ u

ÿ Ru ˚Uf —⁄∞ p ß \ u  =  (1)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Ru ™uÁiPp Gu]˘Yuflm A’ TVuT”jRlT”°u\ „r®˚XL˚[

Æ[dL‹m CVp°\’.

(14) J˙W R•U‡m ø[ÿm Es[ ̆ Nm◊d Lm©VÙp RVÙ¨jR ™u—tflLs ∏˙Z RWlTh
”s[]. ™uÆ[dœLs TdL C˚Ql©XÙœm.

(a) GkR ™uÆ[dœ ™Ld œ˚\kR æÆWjßp J∞o°\’? (2)

(b) emf Lh”lT”jRl TVuT”j’°u\ Y¨f—tfl GkRl ˘TV¨p
A±VlT”°\’?

(1)

(c) AC, DC  ™u˙]ÙhPj˚Rd œ˚\lTRtœl TVuT”j’°u\ J⁄ A˚Ul©u
˘TVo G›R‹m. (1)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

B
1

B
2

B
3

B
4

6v 6v

6v 6v

˙R≤⁄m◊ Es[Lm

˙R≤⁄m◊ Es[Lm



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678

22

CVt©Vp  X

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl ™u‡tTjß ®˚XVeL∞u ˘NVpTÙh˚P Æ[dL CVp°\’

(1) ™u®˚XVm A : ®˚XVÙt\p→CVdL Bt\p→GkßW Bt\p→

-™u]Ùt\p

™u ®˚XVm B : ˙YßVÙt\p →˘YlT Bt\p→GkßW Bt\p →

-™u]Ùt\p

™u ®˚XVm C : A‘dL⁄ Bt\p →˘YlT Bt\p →

GkßW Bt\p →  -™u]Ùt\p

(a) ˙U˙X RWlTh”s[ Bt\p UÙt\j˚Rl ◊¨k’ ̆ LÙi” A,B,C  ™u ®˚XVeLs

GqY˚LVÙ] ™u‡tTjß ®˚XVeLs Gufl Li”©•dL‹m

(b) A,B,C  ™u ®˚XVeL∞u Su˚U æ˚UL˚[ G›R‹m.

(c) CYt±t˘LpXÙm UÙt\ÙLl TVuT”jRl T”°u\ ©\ Íufl E˚\ÆPeL∞u

˘TVo G›R‹m. (3)

Ußl˘Ti : 6 ˙SWm : 12 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl ™u‡tTjß ®˚XVeL∞u ˘NVpTÙh˚P Æ[dL CVp°\’

(2) ™u ®˚XVeLfiPu ̆ RÙPo◊˚PV ∏˙Z RWlTh”s[ CWi” œ›dL∞¤s[

L⁄j’L˚[l ˘TÙ⁄jRUÙ] ÿ˚\´p ˙Noj˘R›R‹m.

A : (1) EVWjßp ˙Rd°˚YdLlTh”s[ RiΩ¨u Bt\p TVuT”jRlT”°u\’.

(2 ) G¨˘TÙ⁄hL∞u G¨Rp LÙWQUÙLd °˚Pd°u\ ˘YlT Bt\p

      TVuT”jRlT”°\’.

    (3) A‘dL⁄ Bt\p TVuT”jRlT”°\’.

B : (a) Ts∞YÙNp ™u ®˚XVm

(b) WÙUœiPm ™u ®˚XVm

(c) LpTÙdLm ™u ®˚XVm (3)

Ußl˘Ti : 3 ˙SWm : 3 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl ™u‡tTjß ®˚XVeL∞u ˘NVpTÙh˚P Æ[dL CVp°\’

3. ß\u EtTjß, TWl◊Rp B°VYtflPu ˘RÙPo◊˚PV Tp˙Yfl ®˚XLs RWl
Th”s[]. AYt˚\ Y¨˚NlT”jß G›R‹m.
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Æ]ÙYe°

(a) Æ≤˙VÙL ™u UÙt± 11 kV I 230 V BLd œ˚\d°\’.

(b) ˘RÙØtNÙ˚XLfidœ A∞lTRtLÙL 220 kV˛ I 66 kV BL œ˚\d°\’.

(c) Po˚Tu —Zufl ™u≤Vt± ˘NVpT”°\’.

(d) ™u‡tTjß ®˚XVjßp C⁄k’ ß\u TWl◊Rp 220 kV Cp BWm©d°\’.

(e) 11 kV Cp ™u˙]ÙhPm EtTjß ˘NnVlT”°\’.

(f) ≈h”j ˙R˚YLfidœ ™u˙]ÙhPm °˚Pd°\’.

Ußl˘Ti : 3 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl ™u‡tTjß ®˚XVeL∞u ˘NVpTÙh˚P Æ[dL CVp°\’

(4) ß\u TWl◊R≠u Tp˙Yfl ®˚XLs J›œTPUÙL RWlTh”s[’.

(i) ∏˙Z RWlTh”s[Yt±p ˘TÙ⁄jRUÙ]Yt˚\ a  ÿRp f Y˚W J›eœT”jR‹m.

(ß\u ™u≤Vt±, ’˚Q™u ®˚XVm, ß\u ™u UÙt±, ShNjßW C˚Ql◊,

Æ≤˙VÙL ™u UÙt±, ≈h” C˚Ql◊, ß\uY˚X) (3)

(ii) ß\uY˚X GuTß≠⁄k’ ◊¨k’ ˘LÙsY’ Gu]? CR]Ùp Es[ CWi”

˙Uu˚UL˚[ G›R‹m. (2)

Ußl˘Ti : 5 ˙SWm : 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘RÙ˚X ÁWeLfidœ EVokR ™u]›jRjßp ß\u TWl◊YRtLÙ] LÙWQj˚R

Æ[dL CVp°\’.

(5) SU’ SÙh•p ≈”L∞p  230V ™u]›jRm TVuT”jRlT”°\’ B]Ùp

11 kV Cp EtTjß ̆ NnVlT”°u\ ™u˙]ÙhPjßu ™u]›jRj˚R EVojß
TWlTlT”°\’.

(a) EVokR ™u]›jRjßp ß\u TWl◊Y’ Hu?  (1)

(b) EVokR ™u]›jRjßp ß\u TWl◊YRÙp HtT”m J⁄ æ˚U˚V G›R‹m (1)

(c) ’˚Q ™u ®˚XVeL∞u ˙R˚Y GRtœ? CqÆPeL∞p TVuT”jRlT”Y’

GqY˚L ™u UÙt±? (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘RÙ˚X ÁWeLfidœ EVokR ™u]›jRjßp ß\u TWl◊YRtLÙ] LÙWQj˚R

Æ[dL CVp°\’.

(6) ˘T⁄U[Æp ™u˙]ÙhPm EtTjß ˘Nn’ ß\u TWl◊°u\ ˚UVeL˙[

™u‡tTjß ®˚XVeLs.

(a) SU’ SÙh•p ™uß\u EtTjß ˘NnY’ GkR ™u]›jRjßp?

(a) (b) (c) (d)

(f) (e)
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(b) 11 MW  (11 ˘ULÙYÙh) ™u‡tTjß ˙SWjßp Aeœ °˚Pdœm ™u˙]ÙhPm

GjR˚]?

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘RÙ˚X ÁWeLfidœ EVokR ™u]›jRjßp ß\u TWl◊YRtLÙ] LÙWQj˚R

Æ[dL CVp°\’.

(7) ˘RÙPo˚Tl ◊¨k’ ̆ LÙi” Æ”ThP Tœß˚V ®WlT‹m

Htfl ™uUÙt± : ß\u ™uUÙt±

C\dœ ™uUÙt± :  .....................................

Ußl˘Ti : 1 ˙SWm : 2 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ShNjßW C˚Ql◊ Gu]˘Yuflm ß\u TWl◊R≠p ShNjßW C˚Ql◊ GqYÙfl

TVuT”jRlT”°\’ Guflm Æ[dL CVp°\’.

(8) J⁄ UÙQYu Ru SÙhœ±l©p Y˚Wkß⁄dœm ShNjßW C˚Ql◊ RWlTh”s[’.

(a) TPjßp C⁄k’ ®ÎhWp °˚PdœUÙ? GR]Ùp? (2)

(b) N¨VÙ] ÿ˚\´p ShNjßW C˚Ql˚T Y˚WV‹m. (1)
Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ShNjßW C˚Ql◊ Gu]˘Yuflm ß\u TWl◊R≠p ShNjßW C˚Ql◊ GqYÙfl

TVuT”jRl T”°\’ Guflm Æ[dL CVp°\’.

(9) ShNjßW C˚Ql˚Tl TVuT”jßd L⁄ÆL˚[ C˚Qjß⁄lT’ TPjßp

LÙhPlTh”s[’ TVuT”jRlTh•⁄dœm ™u Æ[dœLs A˚]j’m 230 V,

40 W Bœm.

˙Tv ˛ 1

˙Tv ˛ 2

˙Tv ˛ 3
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(a) ShNjßW C˚Ql©p ◊Æ´˚Ql◊ ˘NnVlTh”s[ N Gu\ ◊s∞ Gl˘TV¨p

A±VlT”°\’. (1)

(b) ShNjßW C˚Ql©p CWi” ˙TvLm©Lfidœ C˚P´¤m J⁄ ˙Tv Lm©dœm

®ÎhW¤dœm C˚P´¤m °˚Pd°u\ ™u]›jRm GjR˚]? (2)

(c) TPjßp Gk˘RkR ™uÆ[dœLs J∞⁄m? GR]Ùp (1)

(d) J⁄ Æ≤˙VÙL ™u UÙt±´p C⁄k’ ™u≤˚Ql◊ °˚Pd°u\ CWi”

≈”L∞p Ju±tœ Uh”m TX ̇ Y˚[L∞¤m ™u˙]ÙhPm °˚PlTßp˚X. ™u

Æ≤˙VÙLj’Pu ˘RÙPo◊T”jß CR˚] Æ[dL‹m. (1)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ShNjßW C˚Ql◊ Gu]˘Yuflm ß\u TWl◊R≠p ShNjßW C˚Ql◊ GqYÙfl

TVuT”jRl T”°\’ Guflm Æ[dL CVp°\’.

(10) ∏˙Z ˘LÙ”dLlTh”s[ ™u—tflL˚[ Etfl ˙SÙdL‹m.

(a) TPjßp TdL C˚Ql◊, ˘RÙP¨˚Ql◊ CYt˚\ ˙YflT”jß A±V‹m.

(b) ≈h” ™u≤˚Ql©tœ TdL C˚Ql˙T SpX’. GR]Ùp? Æ[dL‹m.

Ußl˘Ti 4 ˙SWm 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘RÙP¨˚Ql©¤m TdL C˚Ql©¤m Es[ ™u—tflL∞u £\l©Vp◊L˚[

Jl©h”d œ±l©hP L⁄ÆL˚[f ˘NVpTP˚YdLj ˙R˚YVÙ] ≈h”

™u≤˚Ql˚T Y˚WV CVp°\’.

(11) J⁄ ˙Tv Lm©dœm ®ÎhWp Lm©dœm C˚P´p SÙuœ  230 V, 60 W ™u
Æ[dœLs C˚QdLlTh”s[ TPm ∏˙Z ˘LÙ”dLlTh”s[’.

[™uLm© ™u]›jRm 230 v Bœm ]

(a) B
3
, B

4
 ™uÆ[dœLs Gmÿ˚\´p C˚QdLlTh”s[]?

B
1
, B

2 
 ™uÆ[dœL˙[Ù? (1)

(b) 60 W Cp J∞⁄m ™uÆ[dœLs G˚Y? (1)

(c) œ˚\kR ß\≤p ˘NVpT”°u\ ™uÆ[dœLs G˚Y? GR]Ùp? (2)

TPm A TPm B

 AC

 AC

 ~

 ~
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CVt©Vp  X

(d) ™u—t±p Gk˘RkR ™uÆ[dœL˚[ —RkßWUÙLf NÙÆ ˚Yj’d Lh”lT”jR

CV¤m? (1)
Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘RÙP¨˚Ql©¤m TdL C˚Ql©¤m Es[ ™u—tflL∞u £\l©Vp◊L˚[

Jl©h” œ±l©hP L⁄ÆL˚[f ˘NVpTP˚YdLj ˙R˚YVÙ] ≈h”

™u≤˚Ql˚T Y˚WV CVp°\’.

(12) J⁄ ≈h” ™u≤˚Ql©u J›œTPm ∏˙Z RWlTh”s[’ Jq˘YÙ⁄ Tœßdœm
˘TÙ⁄jRUÙ] L⁄ÆLs G˚Y˘V]j RWlTh”s[ Th•V≠p C⁄k’ Li”©•j’
G›R‹m.

[ ELCB, MCB , ̆ U´u —Æh—, YÙh U¶ ¡hPo, ÍuÒ£ l[d] (2)

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ TÙ’LÙl©tœl ◊Æ´˚Ql◊ GqYÙfl ’˚Q ◊¨°\’ Gufl Æ[dL CVp°\’.

(13) È™ J⁄ GXdhWÙu Ye° Guflm È™´u ™u]›jRm 0 V Guflm ◊¨k’
˘LÙi”s«oLs ApXYÙ? ◊Æ´˚Ql◊ ˘NnR ©u]⁄m L¶≤

BnYLeL∞p C⁄k’ TX ̇ Y˚[L∞p ™u]ßof£ HtT”Y’i”.

(a) ◊Æ´˚Ql◊ ˘NnRß]Ùp Uh”m L⁄ÆL∞p C⁄k’s[ ™u]ßof£˚V

ÿ›‹’UÙL RÆodL CV¤UÙ? (1)

(b) N¨VÙ] ◊Æ´˚Ql◊ TÙ’LÙl˚T EflßlT”j’m. N¨VÙ] ◊Æ´˚Ql◊

GuTß≠⁄k’ ◊¨k’ ˘LÙsY’ Gu]? N¨VÙ] ◊Æ´˚Ql◊ ˘NnV ˙Yi•V

ÿ˚\ G’? (3)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ TÙ’LÙl©tœl ◊Æ´˚Ql◊ GqYÙfl ’˚Q ◊¨°\’ Gufl Æ[dL CVp°\’.

(14) TPj˚R Etfl˙SÙdL‹m.

A B C DKWh ¡hPo

˙Tv

®ÎhWp

◊Æ´˚Ql◊

A B C

x
y
z
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Æ]ÙYe°

(a) ™u˙Rnl◊l ˘Th•´u  A, B, C B°V Lm©L˚[ ÍuÒ£ l[d°u Gk˘RkRd

Lm©LfiPu C˚QdL ˙Yi”m? (1)

(b) ™u ˙Rnl◊l ˘Th•dœ ÍuÒ£ l[d°tœl TßXÙL CWi” F£ l[d

TVuT”jß]Ùp ˙TÙ’m Gu\ L⁄j’dLÙ] EeLs Tß˚X G›R‹m. (2)

Ußl˘Ti (3) ˙SWm (5 ®™Pm)

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ TÙ’LÙl©tœl ◊Æ´˚Ql◊ GqYÙfl ’˚Q ◊¨°\’ Gufl Æ[dL CVp°\’.

(15) TPjßp E Gufl œ±dLlTh”s[ F£˚V GkRd Lm©ŸPu C˚QdL
˙Yi”m.

Ußl˘Ti (1) ˙SWm (1 ®™Pm)

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u L⁄ÆLs ˘NVpTPj ˙R˚YVÙ] ™u]Ùt\≠u A[˚Yd LQd°P

CVp°\’.

(16) TÙPNÙ˚X´p UÙQYoL∞u LY]dœ˚\YÙp LÙ˚X 9 U¶ ÿRp UÙ˚X 5 U¶

Y˚W J⁄  60 W ™u Æ[dœ AYoL∞u Yœl©p ̆ NVpTP ̇ S¨hP’.
(a) CRu LÙWQUÙLl TVuT”jRlThP ™u]Ùt\p GjR˚] _¯p? (1)

(b) Gu\Ùp CjR˚LV ˘NVpTÙ” (LY]dœ˚\‹) 5 YœlT˚\L∞¤m SPkR’ Gu\Ùp

J⁄ TÙPNÙ˚X´p ß]ÿm NWÙN¨ GjR˚] Î≤h ™u]Ùt\p CZdLlTh•⁄dœm?

 (2)

(c) ™u]Ùt\˚Xl TÙ’LÙj’ SÙh•u ˘TÙ’f ˘NÙj˚Rl TÙ’LÙdL SUdœ ˘NnV

CVpY’ Gu]?  Th•V≠P‹m. (1)
Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u L⁄ÆLs ˘NVpTPj ˙R˚YVÙ] ™u]Ùt\≠u A[˚Yd LQd°P

CVp°\’.

(17) J⁄ ≈h•p 24 W  Cu 5 CF Æ[dœLs 5 U¶ ̇ SWÿm 80 W Cu 2 ™uÆ£±Ls

�5 U¶ ˙SWÿm ß]ÿm ˘NVpT”°\’. Gu\Ùp.

(a) J⁄ UÙR ™u]Ùt\p TVuTÙ” GjR˚] Î≤h? (2)

(b) RWlTh”s[ AhPY˚Q´p C⁄k’ Î≤h•u A[˚Yl◊¨k’ ˘LÙi” J⁄

UÙRd LhPQj˚Rd LQd°P‹m. (1)

(c) CF Æ[dœLs A˚]j˚RŸm UÙt± TßXÙL 3 W Cu LED Æ[dœ TVuT”jß]Ùp

UÙR ™uLhPQjßp Y⁄°u\ UÙt\j˚Rd Li”©•j’ G›R‹m. (2)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

UÙRl
TVuTÙ”

0 ̨  40

Î≤h
Y˚W

0 ̨  50

Î≤h
Y˚W

51 ̨  100

Î≤h
Y˚W

101 ̨  150

Î≤h
Y˚W

151 ̨  200

Î≤h
Y˚W

201 ̨  250

Î≤h
Y˚W

251 ̨  300

Î≤h
Y˚W

Î≤h
A[‹

1.50 2.80 3.20 4.20 5.80 7.00 ÿ›
Î≤h•tœm

5 ÏTÙn
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˘YlTm

5

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ®˚X UÙt\ÿm ÍXd·flLfim CVdL Bt\¤m.

(1) J⁄ ̆ TÙ⁄s ßPm, ßWYm, YÙŸ B°V ®˚XL∞p C⁄dœm ̇ TÙ’s[ ÍXd·fl

J›eL˚Ul◊ ∏˙Z TPUÙLj RWlTh”s[’.

(a) A, B, C, C˚Y Jq˘YÙuflm Gk˘RkR ®˚XL˚[d œ±l©”°\’? CYt±p GkR

®˚X´p ÍXd·flL∞u CVdL Bt\p ™Ld·”Rp? (2)

(b) Ceœ ®˚XUÙt\m S˚P˘Tflm ̇ TÙ’ Htfld ̆ LÙs[˙YÙ ̆ Y∞ÆP˙YÙ ̆ Nn°u\

Bt\p Y•Ym G’? (1)

(c) ®˚X UÙt\m S˚P˘Tflm ®˚X´p ÍXd·flL∞u CVdL Bt\≠XÙ ApX’

®˚X Bt\≠XÙ UÙt\m HtT”°\’? (1)

Ußl˘Ti : 4 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ E⁄œR≠u Esfi˚\ ̆ YlTm, BÆVÙR≠u Esfi˚\ ̆ YlTm B°VYtflPu

˘RÙPo◊˚PV ©Wf£˚]Lfidœj æo‹ LÙ‘Rp.

(2) J⁄ œ±l©hP ®˚\ Es[  A Gu\ ˘TÙ⁄∞tœ ®˚XUÙt\m HtTh”
ÿ›Y’UÙL  B, C Gu\ ®˚XLfidœ UÙfl°u\ ˘NVpTÙh•u J›œTPm

RWlTh”s[’.

J›œTPjßp A∞dLlTh”s[ RLYpL∞u A•lT˚P´p ∏˙Z ·\lT”°u\

Æ]ÙdLfidœ Æ˚P G›R‹m. (E⁄œR≠u Esfi˚\ ˘YlTm C = 335 × 103 J/kg,

BÆVÙR≠u Esfi˚\ ˘YlTm B = 226 × 104 J)

A B C

A B C

˘YlTm
˘Y∞ÆPlT”°\’

˘YlTm
˘Y∞ÆPlT”°\’

226 × 105 J ˘YlTm
HtLlT”°\’
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Æ]ÙYe°

(a) ßPm, ßWYm, YÙŸ B°V ®˚XL∞p A, B B°V˚Y Jq˘YÙuflm Gk˘RkR

®˚XL˚[d œ±l©”°\’. (1)

(b) B Gu\ ˘TÙ⁄∞u ®˚\ GjR˚] Gufl Li”©•dL‹m. (2)

(c) C Gu\ ˘TÙ⁄s B BL UÙflm ˙TÙ’ Htfld ˘LÙs°u\ ˘YlTjßu A[˚Yd

LQd°P‹m. (1)
Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Ru ˘YlT Ht◊j ß\u, Esfi˚\ ˘YlTm B°VYt˚\ ˙YflT”jß A±k’

Æ[dL CVp°\’.

(3) J˙W ˘YlT®˚X´p ®˚X˘LÙs°u\ J⁄ °˙XÙ°WÙm ≈Rm G˚PŸs[ J⁄
C⁄m◊d Lh˚PŸm ̆ Nm◊dLh˚PŸm 3000C ̆ YlT®˚Xdœf „PÙdLlT”°\’.
(Ru ̆ YlT Ht◊jß\u ̆ Nm◊ ̨  385 J/kg K, C⁄m◊ ̨  460 J/kg K, RiΩo ̨  4200

J/kg K)

(a) Ru ˘YlT Ht◊j ß\u GuTßp C⁄k’ ◊¨k’ ˘LÙsY’ Gu]?

(b) „PÙd°V ©u]o CYt±p Gßp ˘YlTd ·”Rp Es[’?

(c) Cßp C⁄m◊d Lh˚P˚V 30oC Cp Es[ J⁄ °˙XÙ°WÙm RiΩ¨p RÙrjß ̊ Yj’

LXdLlT”°\’. RiΩ¨u ˘YlT®˚X GjR˚] •°¨ ˘NpµVv EV⁄m?

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘YlTm, ˘YlT®˚X B°VYt˚\d œ±j’ Æ[dL CVp°\’.

(4) 323K ̆ YlT®˚X´p Es[ 6 ≠hPo RiΩ˚W 2 ≠hPo, 4 ≠hPo B°V A[Æp
∏˙Z LÙhPlTh”s[ ÿL˚YL∞p G”dLlT”°u\]. (—tfll◊\jßtœs[ ̆ YlT

CZl˚Td L⁄jßt˘LÙs[ ̇ Yi•Vßp˚X)

(a) Jq˘YÙ⁄ ÿL˚Y´¤m G”dLlTh”s[ RiΩ¨u ˘YlT®˚X, ˘YlTm

B°VYt±p UÙt\m HtT”UÙ? GR]Ùp? (2)

(b) Jq˘YÙ⁄ ÿL˚Y´¤m RiΩ⁄dœ 10000 L˙XÙ¨ ≈Rm ˘YlTm A∞jRÙp

Jq˘YÙu±u ˘YlT®˚X´p HtT”°u\ AßL¨l◊ ˘LpÆu A[≈h•p

GjR˚]? C˙R AßL¨l◊ RÙ]Ù TÙWuÕh A[≈h•¤m HtT”m? (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Ru ˘YlT Ht◊jß\u, Esfi˚\ ˘YlTm B°VYt˚\ ˙YflT”jß A±k’

Æ[dL CVp°\’.

ÿL˚Y A ÿL˚Y B

2 L
4 L
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˙SWm (®™Pjßp)
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˘TÙ⁄s 1

˘TÙ⁄s 2

(a) „PÙLj ˘RÙPeœm ˙TÙ’ ßPl ˘TÙ⁄hL∞u ˘YlT®˚X GjR˚]? C’

˘LpÆu A[≈h•p GjR˚]? (1)

(b) Y˚WTPjßp œ±l©PlTh”s[ ˘TÙ⁄hL∞p Ru ˘YlT Ht◊j ß\u ·•V

˘TÙ⁄s G’? (2)

(c) Jq˘YÙ⁄ ˘TÙ⁄hLfi˚PV E⁄œ®˚X GjR˚]? YWÙTPjßp  C, X  B°V

◊s∞L∞p ˘TÙ⁄s Gk®˚X´p C⁄dœm? (2)

Ußl˘Ti: 5 ˙SWm: 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Y˚WTPl TœjRÙn‹, Ru ˘YlT Ht◊j ß\u, ®˚XUÙt\m

(5) CWi” ÿL˚YL∞p ˙YflThP ˘YlT ®˚XL∞p Es[ RiΩo 50 ≠hPo

≈Rm G”dLlTh”s[’ (RiΩ¨u Ru ˘YlT Ht◊j ß\u 4200 J/kg K)

(a) A Gu\ ÿL˚Y´p 350C Cp Es[ RiΩo œ∞lTRtœj ˙R˚YVÙ] 450C

dœ UÙt\j ˙R˚YVÙ] ˘YlTj˚Rd LQd°P‹m. (2)

(b) Cq ˘YlT®˚X˚V A˚PV  B Gu\ ÿL˚Y´p C⁄k’ HjR˚] ≠hPo

RiΩ˚W  A Gu\ ÿL˚Y´p Ft\ ˙Yi”m Gufl LQd°P‹m. (2)

Ußl˘Ti : 4 ˙SWm: 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Y˚WTPlTœjRÙn‹, Ru ˘YlT Ht◊j ß\u, ®˚X UÙt\m.

(6) Y∞UiPX ˘YlT ®˚X´p ®˚X ˘LÙs°u\ CWi” ßPl˘TÙ⁄˚[ 2 Kg

≈Rm G”j’ „PÙd°V˙TÙ’ °˚PjR RLYpL∞u A•lT˚P´p Y˚WkR ̇ SW ̨
˘YlT®˚X Y˚WTPm RWlTh”s[’.

ÿL˚Y A ÿL˚Y B

35oC 65oC
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Æ]ÙYe°

(7) 2940 W Ír°f „˙Pt±˚V 1kg ßWYjßp RÙrjß˚Yj’ ˘NVpTP

˚YdLlT”°\’. °˚PjR A[‹L˚[l TVuT”jß Y˚WkR Y˚WTPm
RWlTh”s[’. Y˚WTPj˚Rl TœjRÙnk’ ∏˙Z ˘LÙ”dLlTh”s[
Æ]ÙdLfidœ Æ˚P G›R‹m.

˙SWm (Æ]Ù•´p) →

˘
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D

100s

→

869s

A

(a) ßWYjßu ˘LÙß®˚X GjR˚]?

(b) ßWYjßu Ru˘YlT Ht◊j ß\˚]d Li” ©•dL‹m.

(c) 869 Æ]Ù•´p ßWYm ÿ›Y’UÙL BÆVÙL UÙfl°\’ Gu\Ùp ßWYjßu

BÆVÙR≠u Esfi˚\ ˘YlTj˚Rd LQd°P‹m.

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Y˚WTPl TœjRÙn‹, Ru˘YlT Ht◊jß\u, ®˚X UÙt\m.

(8) BnYLjßp  600C˛Cp Es[ E⁄°V J⁄ ̆ TÙ⁄˚[d œ∞of£V˚PVf ̆ NnŸm
˙TÙ’ °˚PjR RLYpL∞u A•lT˚P´p Y˚WkR Y˚WTPm RWlTh”s[’.

Y˚WTPj˚Rl TœjRÙnk’ ∏˙Z ˘LÙ”dLlTh”s[ Æ]ÙdLfidœ Æ˚P
G›R‹m.
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˙SWm (®™Pjßp)  →
(a) ˘TÙ⁄∞u E˚\®˚X GjR˚]?

(b) CD Gu\ Tœß´p ˘TÙ⁄∞u ®˚X Gu]?

(c) BnYLjßu ˘YlT®˚X Gu]?
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CVt©Vp  X

(d) E˚\Vj ˘RÙPe°V ©u]o A’ ÿ›˚UV˚PV GjR˚] ®™PeLs

˙R˚YlT”m?

Ußl˘Ti: 2 ˙SWm: 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘YlTjßtœm ˘YlT®˚Xdœm C˚P˙V ˙YflTÙ” Ei˘Puflm A’

ÍXd·flL∞u CVdL Bt\¤Pu ˘RÙPo◊˚PV’ Guflm Li”©•j’

˘Y∞´P‹m AXœL˚[ ˙YflT”jß A±k’ G›R‹m CVp°\’.

(9) ˘TÙ⁄jRUÙ] ̆ RÙPo˚Td Li”©•j’ ®WlT‹m.

(a) ˘YlT®˚X : ˘LpÆu

˘YlTm : ˛̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ ˛

(b) ˛̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ -̨ ˛ : A˚]j’ ˘YlT ®˚X´¤m S˚P˘Tfl°\’.

BÆVÙRp : J⁄ œ±l©hP ˘YlT ®˚X´p S˚P˘Tfl°\’.

Ußl˘Ti: 2 ˙SWm: 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘YlT®˚X˚V A[Æ”YRtLÙ] Tp˙Yfl A[‹Ls, CR‡Pu ˘RÙPo◊˚PV

©Wf£˚]Lfidœj æo‹ LÙ‘Rp.

(10) Tp˙Yfl Y˚LVÙ] ˘YlT®˚XUÙ≤Ls TVuT”jßd Li”©•jR RLYpLs
∏˙Z AhPY˚Q´p ̆ LÙ”dLlTh”s[].

I II III

0 K -------- - 459.67

-------- 0 0C -------

233 K ------- -------

(a) AhPY˚Q´p  A, B, C, D ®WlT‹m (2)

(b) LhPm 2, LhPm 3 B°V˚Y Gk˘RkR Y˚LVÙ] ˘YlT®˚XUÙ≤Ls

TVuT”jß œ±j’d ˘LÙiP A[‹L[Ùœm? (1)
Ußl˘Ti: 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ®˚X UÙt\m, BÆVÙRp, Ru˘YlT Ht◊j ß\u B°VYtflPu ˘RÙPo◊˚PV

Au\ÙP YÙrd˚L A‡TYeLs.

(11) LÙWQm G›R‹m.

(a) ˘LÙßjR ø¨]Ùp HtT”m ˘LÙl◊[j˚R ÆP ATÙVLWUÙ]’ A˙R

˘YlT®˚X´¤s[ øWÙÆVÙp HtT”m ̆ LÙl◊[m.

(b) A›jR N˚UVtLXu TVuT”jß EQ‹l˘TÙ⁄hL˚[ ˙YLUÙL N˚UdL

CVp°\’.

(c) Y∞UiPX ˘YlT®˚X´¤s[ ˙YflTÙ” EPp ˘YlT®˚X˚Vj ßº˘W]

TÙßlTßp˚X.
Ußl˘Ti : 3 ˙SWm: 8 ®™Pm

(A)

(B) 320 F

(D) (C)
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘YlTjßtœm ˘YlT®˚Xdœm C˚P˙V ˙YflTÙ” Ei˘Puflm A’

ÍXd·flL∞u CVdL Bt\¤Pu ˘RÙPo◊˚PV’ Guflm Li”©•j’

˘Y∞´P‹m AXœL˚[ ˙YflT”jß A±k’ G›R‹m CVp°\’.

(12) ∏˙Z ·\lT”°u\ ·tflL˚[ ̆ YlTj’Pu ̆ RÙPo◊˚PV’, ̆ YlT®˚XŸPu

˘RÙPo◊˚PV’ Gu\YÙfl AhPY˚Ql T”jR‹m.

(a) A[Æ”Y’ _¯p Gu\ AX°XÙœm.

(b) A•lT˚P AXœ ˘LpÆu Bœm.

(c) ÍXd·flL∞u NWÙN¨ CVdL Bt\p A[Æu Æ°RUÙœm.

(d) ˘TÙ⁄∞p ÍXd·flL∞u ˘UÙjR CVdL Bt\≠u A[Ætœ NUUÙœm.

Ußl˘Ti : 2 ˙SWm: 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Ru ˘YlT Ht◊jß\u, œ∞oÆlTÙu, LPp LÙtfl, R˚WdLÙtfl.

(13) £X ̆ TÙ⁄hLfim AYt±u Ru˘YlT Ht◊jß\‡m RWlTh”s[].

˘TÙ⁄s Ru˘YlT Ht◊jß\u

RiΩo 4200 J/kgK

LÙ√Vm (˘Xh) 120 J/1kgK

LPp øo 3900 J/1kgK

R˚W (UQp) 780 J/1kgK

(a) RiΩ¨u Ru ˘YlT Ht◊j ß\u 4200 J/kgK Bœm. Aß≠⁄k’ ◊¨k’

˘LÙsY’ Gu]? (1)

(b) œ∞oÆlTÙ]ÙLj RiΩ˚Wl TVuT”jRd LÙWQm Gu]? (1)

(c) TL≠p LPp LÙtflm CWÆp R˚WdLÙtflm ˙RÙuflYRtLÙ] LÙWQj˚Rj

Ru˘YlT Ht◊j ß\≤u A•lT˚P´p Æ[dL‹m. (2)

Ußl˘Ti: 4 ˙SWm: 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ BÆ®˚X, ®˚XUÙt\m, Ru˘YlT Ht◊j ß\u B°V L⁄j’L˚[d œ±j’s[

Ei˚UL˚[ ˙YflT”jß A±V CVp°\’.

(14) ˘TÙ⁄j’L:

A B C

(a) ◊˙WÙlƒu °˚[d˙LÙp

˙NojR RiΩo BÆ®˚X 335× 103 J/kg

(b) v©¨h E⁄œ®˚X 4200 J/kgK

(c) TÙRWNm ˘YlTl TWYp 129o C

(d) T≤dLh• BÆVÙRp ˘YlT®˚XUÙ≤

E⁄œR≠u Esfi˚\ œ∞of£

˘YlTm

Ußl˘Ti: 4 ˙SWm: 6 ®™Pm
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CVt©Vp  X

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ®˚XUÙt\m, Ru ˘YlT Htl◊jß\u B°VYtflPu ˘RÙPo◊˚PV L¶Rl

©Wf£˚]Ls.

(15) 2 °˙XÙ ßPl˘TÙ⁄˚[ NU A[Æp ̆ YlTm A∞j’˘LÙi” „PÙd°V ̇ TÙ’
°˚PjR RLYpLs AhPY˚Ql T”jRlTh”s[].

˙SWm (®™Pm) 0 10 20 30 40 50 60 70 80 90

˘YlT®˚X (0C) 5 10 15 20 25 30 30 30 38 46

(a) ˘TÙ⁄∞u E⁄œ®˚X GjR˚]? (1)

(b) 20 ®™Pm ÿRp 40 ®™Pm Y˚W ˘TÙ⁄s Htfld˘LÙiP ˘YlTjßu A[‹

6000 J Gu\Ùp ˘TÙ⁄∞u Ru˘YlT Ht◊j ß\˚]d Li”©•dL‹m. (2)

(c) 50 ®™Pm ÿRp 70 ®™Pm Y˚W ̆ YlT ®˚X´p LÙQlT”m £\l©Vp◊ Gu]?

CRtLÙ] LÙWQj˚R Æ[dL‹m.

Ußl˘Ti: 3 ˙SWm: 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ _¯p Æß Ru˘YlT Ht◊jß\u B°VYtflPu ˘RÙPo◊˚PV L¶Rl

©Wf£˚]Lfidœj æo‹ LÙQ CVp°\’.

(16) 10 ≠hPo RiΩ¨u ̆ YlT®˚X 10 ®™Pjßp 20 K AßL¨dœm ÿ˚\´p J⁄
ÿr°f „˙Pt± ˙R˚YVÙœm.

(a) 10 ≠hPo RiΩ¨u ˘YlT®˚X  20 K AßL¨dLj ˙R˚YVÙ] ˘UÙjR ˘YlT

Bt\≠u A[‹ GjR˚]? (1)

(b) Cj ̇ R˚YdLÙL J⁄ Ír°f „˙Pt± TVuT”jRlT”°\’ Gu\Ùp ARu ß\u

(250 V)  GjR˚]? (2)

Ußl˘Ti: 3 ˙SWm: 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Ru ˘YlT Ht◊jß\u, ®˚X UÙt\m B°VYtflPu ˘RÙPo◊˚PV L¶Rl

©Wf£˚]Lfidœj æo‹ LÙ‘Rp.

(17) -50 C Cp Es[ 10 Kg T≤dLh•˚Vj ̆ RÙPÙof£VÙL „PÙd° ÿ›Y’UÙL 1000C

Cp Es[ øWÙÆVÙL UÙt\lT”°\’.
(T≤dLh•´u E⁄œR≠u Esfi˚\ ̆ YlTm 336× 103 J/Kg, RiΩ¨u BÆVÙR≠u

Esfi˚\ ˘YlTm  226× 104 J/Kg, T≤dLh•´u Ru˘YlT Ht◊jß\u 2.1× 103 J/

Kgk, RiΩ¨u Ru˘YlT Ht◊jß\u 4.2× 103 J/Kg)

(a) 1000C Cp Es[ øWÙÆVÙL UÙflYRtœ  -5oC Cp Es[ T≤dLh• Htfld ̆ LÙs[

˙Yi•V ˘YlT Bt\≠u A[˚Yd LQd°P‹m. (3)

(b) EVokR A›jRjßp Cf ˘NVpTÙh˚P ˘NnRÙp 0oC RiΩo øWÙÆVÙL

UÙflm˙TÙ’ Htfld˘LÙs°u\ ˘UÙjR Bt\≠u A[‹ ·”UÙ? ApX’

œ˚\ŸUÙ? GR]Ùp? (1)

Ußl˘Ti: 4 ˙SWm: 8 ®™Pm
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ◊Æ ˘YlTU˚PR˚XŸm ARtLÙ] LÙWQeL˚[Ÿm ˙YflT”jß A±k’

˘LÙi” æo‹LÙ‘m ÿ˚\L˚[ A±‹fljR‹m Au\ÙP YÙrd˚L´p

TVuT”jR‹m CVp°\’.

(18) T—˚Udœ•p YÙŸdL∞u BßdLjßu LÙWQUÙL È™´u ˙UtTWl©¤m

Y∞UiPXjß¤m ̆ YlT®˚X AßL¨dœm ®LrYÙœm ◊Æ ̆ YlTU˚PRp.

(a) T—˚Udœ•p YÙŸdLs G˚Y? (1)

(b) T—˚Udœ•p YÙŸdL∞u A[˚Y Y∞UiPXjßp œ˚\lTRtœ SÙm LY≤dL

˙Yi•V˚YLs G˚Y? (1)

(c) ◊Æ ˘YlTU˚PRp ˙RÙtflÆd°u\ H˙R‡m CWi” —tflf„Zp

©Wf£˚]L˚[ Æ[dL‹m. (2)

Ußl˘Ti: 4 ˙SWm: 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ BÆ®˚X S˚P˘Tflm ˙TÙ’ œ∞of£ A‡TYlT”°\’ Gu\d L⁄j˚Rl

TVuT”jßd ˘LÙi” Au\ÙP YÙrd˚L´p BÆ®˚X´u RÙdLm, TVuTÙ”

B°VYt˚\d Li”©•j’l TVuT”jR CVp°\’.

(19) BÆ®˚XŸPu ̆ RÙPo◊˚PV £X ·tflLs ∏˙Z RWlTh”s[].

(a) S˚]kR ’¶˚V Æ¨j’ ˚YjRÙp ˙YLUÙL EXo°\’.

(b) S˚]kR ˚L˚V A˚Ndœm ˙TÙ’ œ∞of£ ˙RÙufl°\’.

(c) RiΩo ˚L´p T”m˙TÙ’ EQWlT”Y˚R ÆPd ·”Rp œ∞of£ v©¨h

˚L´p T”m˙TÙ’ HtT”°\’.

(d) U˚ZdLÙXeL∞p ˙YLUÙL B˚PLs EXoYßp˚X.

·tfldLfidœ ™Ll ̆ TÙ⁄jRUÙ]Yt˚\ A˚Pl◊d œ±dœs∞≠⁄k’ ̇ Rok˘R”j’

G›R‹m.

(˙UtTWlT[‹, LÙtfl, DWlTRm, ˘TÙ⁄∞u Ti◊)

Ußl˘Ti : 2 ˙SWm: 4 ®™Pm
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Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ YÙ]Æp≠u ˙RÙt\j˚RŸm £\l©Vp◊L˚[Ÿm Æ[dL CVp°\’.

(1) YÙ]Æp≠u ˙RÙt\j’Pu ˘RÙPo◊˚PV J⁄ øoj’∞´p „¨V J∞ NÙnk’

Æ›°u\ TPm ∏˙Z RWlTh”s[’.

(a) TPj˚Rl TÙoj’ Y˚Wk’ Æ”ThP Tœß˚V ®WlT‹m. (1)

(b) øoj’∞dœs HtThP J∞´u ®Lr‹ G’? (1)

(c) 'X' GuT’ GkR ®\m? (1)

(d) YÙ]Æp≠u ˘Y∞lTœß´p £Yl◊ ®\m YWd LÙWQm Gu]? (1)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ÿRu˚U ®\eL˚[Ÿm CWiPÙm ®˚X ®\eL˚[Ÿm TVuT”j’°u\

˙NÙR˚]L∞p D”Th” ®\eL∞u ¡h•˚Ql˚T Æ[dL CVp°\’.

(2) YhPjRLh•p ®\eL[Ùp ̆ T´uh A•jß⁄lT˚R Etfl ̇ SÙdL‹m.

(a) ˙YLUÙLf —Ztflm ˙TÙ’ ˘Yi˚UVÙLd LÙQlT”°u\ RL” G’? (1)

(b) CjRLh•u ®\ ˙_Ù•Ls GkRl ˘TV¨p A±VlT”°u\]? (1)

(c) ˙YLUÙL —Ztflm ˙TÙ’ ˘Yi˚U ®\m °˚Pdœm ÿ˚\´p ©\ CWi”

®\eL˚[ Jufld˘LÙufl Y¨˚NlT”jß TPm Y˚WV‹m. (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

„¨V J∞
øoj’∞

X Y

UgNs£Yl◊ U_kRÙ Tf˚N £VÙu øXm

D1 D2 D3
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹
$ J∞f£R\≠u S˚Pÿ˚\l TVuL˚[d œ±j’ Æ[dL CVp°\’.

$ TÙo˚Y øh•l˚T G”j’LÙh”L˙[Ù” Æ[dL CVp°\’.

$ YÙ]Æp≠u ˙RÙt\j˚RŸm £\l©Vp◊L˚[Ÿm Æ[dL CVp°\’.

(3) ∏˙Z ˘LÙ”dLlTh”[[ ·tflL˚[l TœjRÙnk’ AYt±tLÙ] LÙWQj˚Rd

Li”©•dL‹m.

(a) NkßW≤p C⁄k’ TÙodœm ˙TÙ’ TLp ˙SWeL∞¤m Æi¡uLs

LÙh£V∞d°u\].

(b) U˚Z ̆ TÙØŸm ̇ TÙ’ ∏˙Z Æ›°u\ U˚Zj ’∞Ls LiQÙ•j Ri˚Pl ̇ TÙufl

LÙh£V∞d°\’.

(c) ™L EVWjßp C⁄k’ TÙodœm˙TÙ’ YÙ]Æp YhPY•Yjßp LÙh£V∞d°\’.

(d) SLWeL∞p ˘T⁄mTÙ¤m BLÙVm NÙmTp ®\jßp LÙh£V∞d°\’.

Ußl˘Ti : ˙SWm :   ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J∞ F”⁄‹m ˘TÙ⁄sLfi˚PV‹m J∞ F”⁄YÙR ˘TÙ⁄sLfi˚PV‹m

®\jßtLÙ] LÙWQj˚RŸm ˘NVt˚L J∞´p ˘TÙ⁄hLfidœ HtT”°u\ ®\

˙YflTÙh˚PŸm Æ[dL CVp°\’.

(4) ˘Yi˚U ®\ ˙UtNh˚PŸm ®X ®\d LÙtNh˚PŸm A¶kR  'A' A¶Ÿm

UgNs ®\ ˙UtNh˚PŸm L⁄˚U ®\d LÙtNh˚PŸm A¶kR 'B' A¶Ÿm

˙NÙ•Vm BÆ Æ[d°u J∞´p (UgNs J∞´p) ˚LlTk’l ˙TÙh•´p

Te˘L”d°u\]o.

(a) A¶kß⁄dœm B˚P´u ®\jßu A•l T˚P´p A¶L˚[ ̇ YflT”jß A±V

CV¤UÙ? (1)

(b) Æ˚P˚V ®flY‹m. (2)

Ußl˘Ti : 3 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹
$ TÙo˚Y øh•l˚T G”j’dLÙh”L˙[Ù” Æ[dL CVp°\’.

$ ÿRu˚U ®\eL˚[Ÿm CWiPÙm ®˚X ®\eL˚[Ÿm TVuT”j’°u\

˙NÙR˚]L∞p D”Th” ®\eL∞u ¡h•˚Ql˚T Æ[dL CVp°\’.

(5) ˙YflThP ®\eL[Ùp ˘T´uh A•jR YhPjRL” TPjßp LÙhPlTh”s[’.

(a) RLh˚P ̇ YLUÙLf —Zt±V˙TÙ’ ̆ Yi˚U ®\m LÙh£V∞jR’ Gu\Ùp 'X' GuT’

GkR ®\m? (1)

(b) RLh˚P ̇ YLUÙLf —Ztflm ̇ TÙ’m TPm ̆ Yi˚UVÙLd LÙQlT”YRu LÙWQm

Gu]? (1)

£Yl◊ X
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CVt©Vp  X

(c) RLh˚P ˙YLUÙLf —Zt±d ˘LÙi•⁄dœm ˙TÙ˙R Aßp Tf˚N ®\j˚R

Æ›f˘NnRÙp RL” Gk®\jßp LÙQlT”m? GR]Ùp? (2)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ „¨V ®\UÙ˚X´u LßoL˚[d œ±j’ Æ[dL CVp°\’.

$ J∞ F”⁄‹m ˘TÙ⁄sL∞u ®\jßtLÙ] LÙWQj˚RŸm ˘NVt˚L J∞´p

˘TÙ⁄hLfidœ HtT”°u\ ®\ ˙YflTÙh˚PŸm Æ[dL CVp°\’.

(6) £X œ±l©hP ®\eL˚[ Uh”m LPjß Æ”°u\ J∞ F”⁄‹m

˘TÙ⁄hL[Ùœm ®\ Y•lTÙuLs.

(a) øXm, £Yl◊ B°V CWi” ®\d LßoL˚[Ÿm LPjß Æ”°u\ ®\Y•lTÙ≤u

®\m G’? (1)

(b) ALf£Yl◊ Y•lTÙu ÿ›Y’UÙL GkRd LßoL˚[ EhLYo°\’? (1)

(c) ALf £Yl◊dLßoL∞u

(i)  CWi” £\l©Vp◊L˚[ G›R‹m. (1)

(ii)  CWi” TVuL˚[ G›R‹m. (1)

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J∞ F”⁄‹m ˘TÙ⁄sLfi˚PV‹m J∞ F”⁄YÙR ˘TÙ⁄sLfi˚PV‹m

®\jßtLÙ] LÙWQj˚RŸm ˘NVt˚L J∞´p ˘TÙ⁄hLfidœ HtT”°u\

®\˙YflTÙh˚PŸm Æ[dL CVp°\’.

(7) ∏˙Z RWlTh”s[ „¨V J∞˚V UgNs, £VÙu Y•lTÙuLs YØVÙLd LPjß

Æh” ̆ Yi˚Uj ß˚W´p ÆZf ̆ Nn°u\ TPUÙœm.

(a) Æ”ThP Tœß˚V EhT”jßl TPj˚R ÿ›˚UVÙdL‹m. (1)

(b) 'X' GuT’ GkR ®\ J∞? (1)

(c) (i) Ck ®\jßu ®Wl◊ ®\m G’? (2)

(ii) ®Wl◊ ®\m GuTß≠⁄k’ ◊¨k’ ̆ LÙsY’ Gu]?

Ußl˘Ti : 4 ˙SWm : 8 ®™Pm

V

I

B

G

Y

O

R
UgNs ®\
Y•lTÙu

£VÙu ®\
Y•lTÙu

˘Yi˚Uj
ß˚W

X
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹
$ ·h” J∞ ®\l©¨˚Ldœ EhT”°\’ Gufl A±k’ ˘LÙs[ CVp°\’.

$ J∞f£R\≠u S˚Pÿ˚\l TVuL˚[d œ±j’ Æ[dL CVp°\’.

$ TÙo˚Y øh•l˚T G”j’dLÙh”Ls YØVÙL Æ[dL CVp°\’.

(8) A, B, C LhPeL˚[l ˘TÙ⁄jRUÙLf ˙Noj˘R›R‹m (3)

J∞f£R\≠u LÙWQUÙL
£fl ’LsLs
LÙh£V∞d°\’

TÙo˚Y A‡TYm 1/16
Æ]Ù•Ls ÆØjß˚W´p
®˚X®t°\’.

·h” J∞l Tœß
®\eL[ÙLl ©¨Rp
A˚P°\’.

®\l©¨˚L

•uPÙp Æ˚[‹

TÙo˚Y øh•l◊

˘RÙ˚XdLÙh£j ß˚W´p TPeLs
˘RÙPof£VÙL CVeœYRÙLj ̇ RÙufl
°\’.

˘RÙ”YÙ]jßp YÙ]Æp ˙RÙufl
°\’.

T≤Ÿs[ LÙ˚X ˙SWeL∞p „¨Vd
LßoL∞u TÙ˚R˚Vd LÙQ CVp
°\’.

A B C

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J∞ F”⁄‹m ˘TÙ⁄sLfi˚PV‹m J∞ F”⁄YÙR ˘TÙ⁄sLfi˚PV‹m

®\jßtLÙ] LÙWQj˚R ˙YflT”jß A±V CVp°\’.

(9) ·h” J∞ ®\Y•lTÙuLs YØVÙLd LPk’ ̆ Np°u\ TPm RWlTh”s[’

(a) Y•lTÙuLs YØVÙLd LPk’ Y⁄°u\ J∞ £Yl◊l ÈÆp Æ›°\’. £Yl◊l È

GkR ®\jßp LÙQlT”m? GR]Ùp? (2)

(b) —jR RiΩ¨u ®\™u˚Udœd LÙWQm Gu]? (1)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u LÙkR ®\UÙ˚X˚Vd œ±j’ Æ[dL CVp°\’

(10) RWlTh”s[ ̆ NÙt„¨V˚] ®WlT‹m

V

I

B

G

Y

O

R
®\Ut\

Y•lTÙu
Tf˚N ®\
Y•lTÙu

£Yl◊ È

™uLÙkR
®\UÙ˚X

LÙUÙdLßoLs

$   ................(b)..................

◊\ FRÙdLßoLs

$   ................(d)..................

$  ................(a)..................
˘RÙ˚X ÁWdLh”lT”j-’m L⁄Æ,
CWÆp TP˘U”dœm ◊˚Ll-
TPdL⁄Æ CYt±p
TVuT”jRlT”°\’

$  ................(c)..................

˚Ud˙WÙ A˚X KY≤p
TVuT”jRlT”°\’

Ußl˘Ti : 4 ˙SWm : 4 ®™Pm
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CVt©Vp  X

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ÿRu˚U ®\eL˚[Ÿm CWiPÙm ®˚X ®\eL˚[Ÿm TVuT”j’°u\

˙NÙR˚]L∞p D”Th” ®\eL∞u ¡h•˚Ql˚T Æ[dL CVp°\’.

(11) ÿRu˚U ®\eLs AßLUÙLl TW‹m ÿ˚\´p ˘Yi˚Uf —Y¨p

˚YdLlTh”s[].

£VÙu

˘Yi˚U

UgNs

s

q
rp

(a) p, q , r, s œ±l©”°u\ ®\eLs G˚Y? (2)

(b) CWiPÙY’ ®˚X ®\eLs GuTß≠⁄k’ ◊¨k’ ˘LÙsY’ Gu]? (1)

(c) TPjß≠⁄k’ J⁄ CWiPÙm ®˚X ®\ÿm ARu ®Wl◊ ®\ ˙_Ù•˚VŸm

Li”©•j’ G›R‹m. (1)

Ußl˘Ti :  4 ˙SWm :  8 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ·h” J∞ ®\l©¨˚Ldœ EhT”°\’ Guflm Jq˘YÙ⁄ Tœß ®\eL∞u

˙YflTÙ” A˚Xø[j˚Rf NÙokß⁄d°\’ Guflm Æ[dL CVp°\’.

(12) LiQÙ•lThPLm YØVÙL PÙof Æ[d°≠⁄k’ Y⁄°u\  ·h” J∞˚Vd LPjß

Æh” ®\UÙ˚X ̇ RÙtflÆdLlT”°\’.

(a) Cf ˙NÙR˚]´u ˘NVpTÙh˚P G›R‹m. (1)

(b) ˙NÙR˚]˚Vd œ±l©”°u\ TPm Y˚WV‹m. (2)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J∞f£R\≠u S˚Pÿ˚\l TVuL˚[d œ±j’ Æ[dL CVp°\’.

(13) "NkßWÙ' Gu\ ̆ RÙ˚X ̇ SÙd°˚V ®flÆ´⁄lT’ Y∞UiPXjßXÙœm. CR‡Pu

˘RÙPo◊˚PV N¨VÙ] ·tflL˚[d Li”©•dL‹m. (2)

(a) Y∞UiPXjßp J∞dœ £R\p HtT”Yßp˚X.

(b) Y∞UiPXjßp J∞ ·”RXÙLf £R\p A˚P°\’.

(c) TÙo˚Ydœ ·”Rp ’p≠Vÿm ˘R∞‹m °˚Pd°\’.

(d) Y∞UiPXjßp Á£lTPXeL∞u ÿu≤˚X ’p≠VUÙ] ̆ R∞YÙ] TÙo˚Ydœj

’˚Q◊¨°\’.

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm
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Æ]ÙYe°

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ÿRu˚U ®\eL˚[Ÿm CWiPÙm ®˚X ®\eL˚[Ÿm Æ[dL CVp°\’.

$ ™u LÙkR ®\UÙ˚X˚Vd œ±j’ Æ[dL CVp°\’.

(14) œ›Æp ˙NWÙR˚Rd Li”©•dL‹m.

(a) £Yl◊, UgNs, øXm, Tf˚N (1)

(b) TÙo˚Y J∞, J≠, x- LßoLs, ˙W•˙VÙ A˚XLs (1)

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ J∞ F”⁄‹m ̆ TÙ⁄sLs, J∞ F”⁄YÙR ̆ TÙ⁄sLs B°VYt±u ®\eL˚[

Æ[dL CVp°\’.

$ ™u LÙkR ®\UÙ˚X˚Vd œ±j’ Æ[dL CVp°\’.

(15) ÿRXÙm ˘NÙt˙_Ù•´u ˘RÙPo˚Td Li”©•j’ CWiPÙm ˘NÙt˙_Ù•˚V

®WlT‹m.

(a) L⁄˚U : A˚]j’ ®\eL˚[Ÿm EhLYo°\’.

˘Yi˚U: .............................................................

Ußl˘Ti : 1

˙SWm :  2 ®™Pm
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CVt©Vp  X

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˚P˙VÙ”/LED ÿu˙]Ùdœ NÙo©¤m ©u˙]Ùdœ NÙo©¤m ™u—t±p

J›eL˚Uj’f ˘NVpTP ˚YdL‹m, ˙YflTÙh˚P Æ[dL‹m Y˚WV˚\˚V

E⁄YÙdL‹m ™u—t˚\l TPUÙL Y˚WV‹m CVp°\’.

$ ˚P˙VÙ˚P AC ™u—t±p J›eL˚Uj’ A˚W A˚X ß⁄jRm, ÿ› A˚X

ß⁄jRm B°VYt˚\ ̇ NÙR˚]L∞u YØVÙL ̇ YflT”jß A±k’ Y˚W TPUÙL

Y˚WV CVp°\’.

(1) Tp˙Yfl ™u]‘dL⁄ÆL∞u ˘NVpTÙ”L˚[d œ±l©”°u\ Y˚WTPeLs
∏˙Z ̆ LÙ”dLlTh”s[].

(a) CYt±p x, y, z B°V CPeL∞p TVuT”jR ˙Yi•V L⁄ÆLs G˚Y? (1½)

(b) C˚Y œ±l©”°u\ ™u]‘f ˘NVpTÙ”Ls G˚Y? (1½)

(c) CYt±p Gf ˘NVpTÙ” A˚X˙T£ ™u˙]t±L∞p TVuT”jRlTh”s[’. (1)

Ußl˘Ti : 4 ˙SWm; 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u]‘dL⁄ÆL˚[ ˙YflT”jß A±k’ AhPY˚QlT”jR‹m, CYt±p

TVuT”j’°u\ Tœßl˘TÙ⁄hL˚[ ˙YflT”jß A±k’ ˘LÙs[‹m,

œ±¬”L˚[ AhPY˚QlT”jß ˘Y∞´P‹m CVp°\’.

(2) ™u]‘ ™u—tflL∞p TVuT”jRlT”°u\ Tœßl ˘TÙ⁄hLs ∏˙Z
˘LÙ”dLlTh”s[].

(a) C˚Y Jq˘YÙu˚\Ÿm ˙YflT”jß A±k’ ˘LÙs[‹m. (2)
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Æ]ÙYe°

(b) ∏˙Z ˘LÙ”dLlTh”s[ ™u]‘f ˘NVpTÙ”Ls Gk˘RkR ™u]‘lTœßl

˘TÙ⁄hLfi˚PV’ Gufl Li”©•j’ G›R‹m.

(i) J≠j’•l◊L∞u Bt\p AßL¨dLlT”°\’.

(ii) ™u˙]t\j˚Rf ˙N™d°\’. ˙R˚Yd˙LtT Æh”d ˘LÙ”d°\’.

(iii) AC I DC BL UÙtfl°\’.

(iv) ™u —t±p ™u˙]ÙhPj˚Rd Lh”lT”jß Jq˘YÙ⁄ Tœßl˘TÙ⁄hLfidœm

˙R˚YVÙ] ™u]›jR ˙YflTÙh˚P A∞d°\’. (2)

Ußl˘Ti : 4 ˙SWm; 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˚P˙VÙ”/LED ÿu˙]Ùdœ NÙo©¤m ©u˙]Ùdœ NÙo©¤m ™u—t±p

J›eL˚Uj’f ˘NVpTP ˚YdL‹m ˙YflTÙh˚P Æ[dL‹m Y˚WV˚\˚V

E⁄YÙdL‹m ™u—t˚\l TPUÙL Y˚WV‹m CVp°\’.

$ ˚P˙VÙ˚P AC ™u—t±p J›eL˚Uj’ A˚W A˚X ß⁄jRm, ÿ› A˚X

ß⁄jRm B°VYt˚\f ̇ NÙR˚]L∞u YØVÙL ̇ YflT”jß A±k’ Y˚WTPUÙL

Y˚WV CVp°\’.

(3) J⁄ ß⁄jß´u ™u—tfl Y˚WTPm RWlTh”s[’.

(a) C’ GqY˚L ß⁄jß? (1)

(b) CRu ˘Y∞¬h” Y˚WTPm Y˚WV‹m. (1)

Ußl˘Ti : 2 ˙SWm: 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˚P˙VÙ”/LED ÿu˙]Ùdœ NÙo©¤m ©u˙]Ùdœ NÙo©¤m ™u—t±p

J›eL˚Uj’f ˘NVpTP ˚YdL‹m ˙YflTÙh˚P Æ[dL‹m Y˚WV˚\˚V

E⁄YÙdL‹m ™u—t˚\l TPUÙL Y˚WV‹m CVp°\’.

$ ˚P˙VÙ˚P AC ™u—t±p J›eL˚Uj’ A˚W A˚X ß⁄jRm, ÿ› A˚X

ß⁄jRm B°VYt˚\f ̇ NÙR˚]L∞u YØVÙL ̇ YflT”jß A±k’ Y˚WTPUÙL

Y˚WV CVp°\’.

(4) J⁄ ™u]‘ ™u—t±u TPm ∏˙Z ˘LÙ”dLlTh”s[’. R GuT’
™uR˚PVÙd°Ÿm  D

1
 D

2
  B°V˚Y ˚P˙VÙ”LfiUÙœm.

P

Q

R

D
1

D
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B
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44

CVt©Vp  X

(a) ™uUÙt±´u ’˚Qf—⁄∞p A Tœß´p + ve Em B Tœß´p
- ve Em Gu\Ùp ÿu˙]Ùdœ NÙo©p A˚UŸm ̊ P˙VÙ” G’? ©u˙]Ùdœ
NÙo©p A˚UŸm ˚P˙VÙ” G’? (1)

(b) Ck ̇ SWjßp ™u˙]ÙhPm TÙŸm ß˚N

(P Cp C⁄k’ Q tœ / Q Æp C⁄k’ P dœ) (1)

(c) A Tœß ˙So™u ’⁄Ym Bœm ˙TÙ’ ™u˙]ÙhPjßu ß˚N´p HtT”m
UÙt\m Gu]? GR]Ùp? (2)

(d) ˘Y∞¬h” ™u ’•l◊L∞u Y˚WTPm Y˚WV‹m. (1)

Ußl˘Ti : 5 ˙SWm: 12 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ S≈] ˘RÙØp÷hTdLpÆ´u Tp˙Yfl ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv B°VYt±u YÙnl◊L˚[ Æ[dL CVp°\’.

(5) TPeL˚[Ÿm LÙh£L˚[Ÿm ˙SW•VÙL  •¥hPp ’•l◊L[ÙL UÙtflm L⁄Æ
G’? (1)

Ußl˘Ti : 1 ˙SWm: 2 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˚P˙VÙ”, •WÙu£vPo B°VYt±u A˚Ul◊Lfidœ C˚P˙VŸs[

˙YflTÙh˚P A±k’ ˘LÙi” ˘Y∞´P CVp°\’.

(6) PNP •WÙu£vP¨u œ±¬h˚P Y˚WVd ·±V ˙TÙ’ J⁄ UÙQYo Y˚WkR
TPm ∏˙Z ̆ LÙ”dLlTh”s[’.

(a) Y˚WkR’ N¨VÙ] œ±¬PÙ? RY±⁄kRÙp ß⁄jß Y˚WV‹m. (2)

(b) •WÙu£vP¨u J⁄ TV˚] G›R‹m. (1)

Ußl˘Ti : 3 ˙SWm: 7 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Au\ÙP YÙrd˚L´p ˘RÙØp÷hTd LpÆ´u ˙Uu˚UL˚[l TVuT”jR

CVp°\’.

$ S≈] ˘RÙØp÷hTdLpÆ´u Tp˙Yfl ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv B°VYt±u YÙnl◊L˚[ Æ[dL CVp°\’.

(7) ˚Y˚T (WiFi)  A˚Ul˚TlTVuT”jß A˚X ˙T£Lfidœ C˚P˙V RLYp
T¨UÙt\m G∞ßp SPjR CV¤m. (1)
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Æ]ÙYe°

(a) WiFi GuT’ Gu]? (1)

(b) Cßp TVuT”j’°u\ ™uLÙkR A˚X G’?   (1)

Ußl˘Ti : 3 ˙SWm: 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ S≈] ˘RÙØp÷hTdLpÆ´u Tp˙Yfl ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv B°VYt±u YÙnl◊L˚[ Æ[dL CVp°\’.

(8) @˙TÙh˙PÙ¶d—Pu ˘RÙPo◊˚PV A±ÆVp ©¨‹Ls ˙XNo Bl•dv,
@˚TTo Bl•dv ˙TÙu\˚Y Bœm.

(a) ˙XNo Bl•dv TVuT”jRlT”°u\ CWi” „r®˚XL˚[ G›R‹m. (1)

Ußl˘Ti : 2 ˙SWm: 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ S≈] ˘RÙØp÷hTd LpÆ´u Tp˙Yfl ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv B°VYt±u YÙnl◊L˚[ Æ[dL CVp°\’.

(9) £±V’m ̆ T¨V’UÙ] TXY˚L ̇ WÙ˙TÙh”Ls Cufl S˚Pÿ˚\´p Es[].

(a) UAV (T\dœm ˙WÙ˙TÙh”Ls) Gl˘TV¨p A±VlT”°u\]? (1)

(b) ˙WÙ˙TÙh”Ls TVuT”jRlT”°u\ Tp˙Yfl ’˚\Ls G˚Y? (1)

(c) CYt˚\j ˘RÙ˚X ÁWjß≠⁄k’ Lh”lT”jRl TVuT”jRlT”°u\ A˚Ul◊

G’? (1)

Ußl˘Ti : 3 ˙SWm: 5 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Au\ÙP YÙrd˚L´p ˘RÙØp÷hTd LpÆ´u ˙Uu˚UL˚[l TVuT”jR

CVp°\’.

$ S≈] ˘RÙØp÷hTd LpÆ´u Tp˙Yfl ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv B°VYt±u YÙnl◊L˚[ Æ[dL CVp°\’.

(10) £X ·tflLs ∏˙Z ˘LÙ”dLlTh”s[].

(a) C’ J⁄ TWl◊Rp ÿ˚\VÙœm. (1)

(b) Jq˘YÙ⁄ NhPeL∞¤m 2 CXhNjßtœ AßLUÙ] ©dNpL˚[l TWl◊°\’. (1)

(c) ˘RÙ˚XdLÙh£, A˚X˙T£Ls B°V˚Y CqY˚Ul˚Tl TVuT”j’°u\].

˙U˙X ˘LÙ”dLlTh”s[ ·tflLs GkR TWl◊Rp ÿ˚\ŸPu ˘RÙPo◊˚PV˚Y?

(˚N˚Lj’•l◊Ls (A]XÙd) ÷iQ˚XLs, HD) (1)

Ußl˘Ti : 2 ˙SWm: 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ S≈] ˘RÙØp÷hTd LpÆ´u Tp˙Yfl ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv B°VYt±u YÙnl◊L˚[ Æ[dL CVp°\’.

(11) A˚Pl◊dœs∞≠⁄k’ Jq˘YÙu±tœm ˘TÙ⁄jRUÙ]Yt˚\j ˙Rok˘R”j’
G›R‹m.

(a) 1 nm ÿRp 100 nm Y˚W A[‹s[ ’LsL˚[l TVuT”jß ◊ßV ˘TÙ⁄hLs,

L⁄ÆL∞u TœßLs B°VYt˚\ E⁄YÙdœm A±ÆVp ©¨‹.
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CVt©Vp  X

(b) ˙WÙ˙TÙh”L∞u RVÙ¨l˚TŸm TVuTÙh˚PŸm œ±j’d Ltœm A±ÆVp ©¨‹.

(c) @˙TÙh˙PÙiL∞u Ti◊, Lh”lTÙ”, TVuLs B°VYt˚\d œ±j’Ltœm

A±ÆVp ©¨‹.

(@˙TÙh˙PÙ¶dv, ̇ WÙ˙TÙh•dv, SÙ˙]Ù ̆ RÙØp÷hTm) (3)

Ußl˘Ti : 3 ˙SWm: 7 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ™u]‘d L⁄ÆL˚[ ˙YflT”jß A±k’ AhPY˚QlT”jR‹m CYt±p

TVuT”j’°u\ Tœßl ˘TÙ⁄hL˚[ A±k’ ˘LÙs[‹m œ±¬”L˚[

AhPY˚QlT”jß ˘Y∞´P‹m CVp°\’.

(12) ˘RÙPo˚Td Li”©•dL‹m

: ™u˙Rd°

: ........................

Ußl˘Ti : 2 ˙SWm: 3 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ S≈] ˘RÙØp÷hTd LpÆ´u Tp˙Yfl ’˚\L[Ù] SÙ˙]Ù ˘RÙØp÷hTm,

@˙TÙh˙PÙ¶dv B°VYt±u YÙnl◊L˚[ Æ[dL CVp°\’.

(13) ˘Nm◊, A¤™≤Vm, ReLm ÿRXÙ]Yt±u Ti◊L˚[ SÙm A±kR˙R. SÙ˙]Ù
˘RÙØp÷hTj˚Rl TVuT”jß]Ùp ˘Nm˚T (LÙlTo) J∞ F”⁄‹m
˘TÙ⁄[ÙL‹m, A¤™≤Vj˚R G¨Vf ˘NnV‹m, ReLj˚R L˚WVf ˘NnV‹m
CV¤m.

(a) SÙ˙]Ù ˘RÙØp÷hTjßtœ Cl˘TVo GqYÙfl °˚PjR’? (1)

(b) J⁄ ¡hPo ø[m Es[ J⁄ ˘TÙ⁄˚[ J⁄ SÙ˙]Ù¡hPo BdœYRtœ GjR˚]

TœßL[ÙLl ©¨dL ˙Yi”m? (1)

(c) ˘TÙ⁄hLfidœ SÙ˙]Ù A[Æp AYt±u CVt©Vp Ti◊L∞p UÙt\m

Y⁄YRtLÙ] LÙWQm Gu]? (1)

(d) SÙ˙]Ù ̆ RÙØp÷hTjßu CWi” ̇ YflThP ’˚\L∞p Es[ TVuL˚[ G›R‹m.

(1)

Ußl˘Ti : 4 ˙SWm: 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˘RÙœl◊f —tflL∞u (IC £l) £\l©Vp◊L˚[ Æ[dœYRtœ CVp°\’.

(14) ÿRp ™u]‘d L¶≤VÙ] G≤VÙd 1940 Cp A˘U¨dLÙÆp NÙÆ˚V Í•V
˙TÙ’ SLWjßp ™u]›jRm 40% A[Æp œ˚\V‹m AßL ˘YlTm
˙RÙu\‹m ˘NnR’.

(a) "G≤VÙd' Cu˚\V L¶≤˚V ÆP AßL ˘YlTj˚R ˙RÙtflÆdL‹m

™u˙]ÙhPl TVuTÙh˚P AßL¨dL‹m ˘NnR’ GR]Ùp? (1)

(b) S≈] L¶≤L∞p Bt\p CZl˚Td œ˚\dL ’˚Q◊¨°u\ ™u]‘l Tœßl

˘TÙ⁄hLs G˚Y? (1)

Ußl˘Ti : 2 ˙SWm: 5 ®™Pm



Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl Bt\p Y•YeLs, AYt±u ÿd°Vj’Ym.

(1) CVt˚L´p TX Y•YeL∞p Bt\p °˚PjRÙ¤m SÙm ™Ld ·”RXÙLl

TVuT”j’Y’ ™u]Ùt\XÙœm Gufl ◊¨k’ ˘LÙiºoLs ApXYÙ.

(a) ™u]Ùt\p ApXÙUp Au\ÙP YÙrd˚L´p SÙm TVuT”j’°u\ 2 Bt\p

Y•YeL˚[ G›R‹m. (1)

(b) Au\ÙP YÙrd˚L´p ™u]Ùt\p AßLUÙLl TVuT”j’Y’. (1)

(c) UdLh ˘RÙ˚Ll ˘TÙ⁄dLm, GkßWUVUÙdLp C˚Y Bt\p ˘S⁄dL•˚V

˙RÙtflÆd°\RÙ? GqYÙfl? (2)

Ußl˘Ti : 4 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ Tp˙Yfl Y˚LVÙ] G¨˘TÙ⁄hL˚[Ÿm AYt±u G¨˘TÙ⁄s ß\˚]Ÿm A±k’

˘LÙi” Æ[dL CVp°\’.

(2) CWi” °˙XÙ°WÙm ˚ahW_u, ®XdL¨, ˘Th˙WÙp B°VYt˚\ ÿ›Y’UÙL
G¨R¤dœ EhT”jßV ˙TÙ’ °˚PjR ˘YlTm ∏˙Z RWlTh”s[’.

˘Th˙WÙp - 9  × 107 J

˚ahW_u ˛ 3  × 108 J

®XdL¨ ˛ 6  × 107 J

(a) CYt±p G¨˘TÙ⁄s ß\u ·•V G¨˘TÙ⁄s G’? (1)

(b) ˚ahW_≤u L˙XÙ¨ Ußl◊ GjR˚]? (1)

(c) L˙XÙ¨ Ußl©u HflY¨˚N´p RWlTh”s[ ˘TÙ⁄hL˚[ G›R‹m. (1)

(d) CYt±p J⁄ £\kR G¨˘TÙ⁄[ÙL G˚Rj ̇ Rok˘R”l¿oLs? GRu A•lT˚P´p

˙Rok˘R”jæoLs? (1)

Ußl˘Ti : 4 ˙SWm : 10 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ G¨˘TÙ⁄hL∞u G¨R≠p RÙdLm ˘N¤j’m LÙW¶Ls Æ[dLlT”°u\].

(3) œl˚TL˚[d œÆVXÙLl ˙TÙh” G¨dœm ˙TÙ’ AYt˚\ C˚P´˚P˙V

C[d°d ̆ LÙ”lT’ £\kR’.

(a) ÿ›˚UVÙ] G¨R¤dœj ˙R˚YVÙ] CWi” „r®˚XL˚[ G›R‹m.
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CVt©Vp  X

(b) œl˚TL˚[ C[d°  C”Y’ G¨R≠p RÙdLm ˘N¤j’Y’ GqYÙfl? Æ[dL‹m?

(2)

(c) ÿ›˚UVt\ G¨RXÙp HtT”m CWi” æ˚UL˚[ G›R‹m. (1)

Ußl˘Ti : 4 ˙SWm : 9 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ UW◊NÙo Bt\p E˚\ÆPeLfim UW◊NÙWÙ Bt\p E˚\ÆPeLfim.

(4) (a) ◊’l©dL CVXÙR G¨˘TÙ⁄hLs GuTß≠⁄k’ ◊¨k’ ˘LÙsY’ Gu]?

(b) CqY˚LVÙ] G¨˘TÙ⁄hLs CVt˚L´p GqYÙfl E⁄YÙ´]?

(c) CqY˚LVÙ] CWi” G¨˘TÙ⁄hLfidœ G”j’dLÙh”Ls G›R‹m.

Ußl˘Ti (4) ˙SWm (5 ®™Pm)

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ G¨˘TÙ⁄hL∞u ™RUÙ] TVuTÙh˚Pl ◊¨k’ ̆ LÙi” D”TP CVp°\’.

(5) (a) G¨˘TÙ⁄hLs Gu\Ùp Gu]? ˙YflThP ®˚XL∞¤s[ CWi” G¨˘TÙ⁄hLs

≈Rm G›R‹m. (2)

(b) G¨˘TÙ⁄hL∞u AßLlTVuTÙ” ◊Æ ˘YlTU˚PR≠p GqYÙfl RÙdLm

˘N¤j’°\’? Æ[dL‹m. � (1)

(c) SÙh•p Rt˙TÙ’ S˚P˘Tfl°u\ ºNp YÙL]eL∞u Lh”lTÙh˚Pf —tflf„Zp

UÙN˚PR¤Pu ̆ RÙPo◊T”jß G›R‹m. (1)

Ußl˘Ti : 4 ˙SWm : (9 ®™Pm)

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ E´¨d LØ‹Lfim E´o YÙŸ‹m GqYÙfl ˘RÙPo◊ ˘LÙi”s[]?

(6) (a) E´o YÙŸ EtTjß A˚Ul©p E´¨dLØ‹Ls GqYÙfl E´o YÙŸYÙL UÙfl°\’?

(b) CYt±p £\kR G¨˘TÙ⁄s G’? Cmÿ•˚Y A˚PkRRtLÙ] LÙWQm Gu]?

(c) NÿRÙV E´oYÙŸ A˚Ul◊L[Ùp Es[ ˙Uu˚ULs G˚Y?

Ußl˘Ti (3) ˙SWm (5 ®™Pm)

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ T—˚U Bt\˚X AßLUÙLl TVuT”jß T›l◊ Bt\p TVuT”j’YRÙp Es[

æ˚UL˚[ G∞RÙdœ°\’.

(7) (a) Bt\p E˚\ÆPeL˚[l T—˚U Bt\p, T›l◊ Bt\p Gu\YÙfl

Y˚LlT”j’Y’ GRu A•lT˚P´p? (1)

(b) ∏˙Z RWlTh”s[ E˚\ÆPeL˚[l T—˚U Bt\p, T›l◊ Bt\p B°V

CWi” œ›dL[ÙdL‹m. (2)

„¨V ™uLXm, A‘dL⁄ E˚X, A˚X Bt\p, øo ™u®˚XVm, ºNp Gg£u,

LÙt\Ù˚X, ˘YlT ™u ®˚XVm.
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Æ]ÙYe°

(c) Au\ÙP YÙrd˚L´p T—˚U Bt\˚X AßLUÙLl TVuT”j’YRtLÙ] CWi”

A±‹˚WL˚[ G›R‹m. (1)

Ußl˘Ti : 4 ˙SWm : 9 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ A‘dL⁄ Bt\p £WUeLfim S˚Pÿ˚\Lfim.

(8)

G˚P AßLUÙ] Ÿ˙W≤Vm 235 Cu £˚R‹ Æ˚] TPjßp LÙhPlT”s[’.

(a) A‘ G˚P œ˚\kR A‘dL⁄dL˚[l TVuT”jß A‘dL⁄ Bt\p

°˚PlTRtLÙ] ˙Y˘\Ù⁄ ˘NVpTÙh˚P G›R‹m. (1)

(b) A‘dL⁄ £˚R‹ ˘NV≠p 1gm ˘TÙ⁄s Bt\XÙL UÙ±]Ùp ˙RÙtflÆdLlThP

Bt\p GjR˚] Gufl LQd°P‹m.  (C = 3 x 108 m/Sec) (2)

(c) TPjßp LÙhPlTh”s[ A‘dL⁄ £˚R‹f ˘NVp ˘RÙPok’ ˘LÙi•⁄kRÙp

Æ˚[‹ G]]? (1)

(d) A‘dL⁄ E˚XLs Lh”lT”jRlThP A‘œi”Ls Gufl ◊¨k’ ˘LÙiP

©u]⁄m CYt˚\ ®fl‹Y’ GR]Ùp? (1)

Ußl˘Ti : 3 ˙SWm : 6 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ T•U G¨˘TÙ⁄hLs, CYt±u AßLl TVuTÙ” ◊Æ˘YlTU˚PR˚X GqYÙfl

TÙßd°\’ Gufl ◊¨k’ ˘LÙsRp.

(9) È™´p °˚Pd°u\ T•U G¨˘TÙ⁄hL∞p ™Ld ·”RXÙL Es[’ ®XdL¨ Bœm.

(a) T•U G¨˘TÙ⁄hLs E⁄YÙ]’ GqYÙfl? (1)

(b) ®XdL¨´u ÿd°V LÙW¶ G’?   (1)

(c) ®XdL¨˚Vd LÙt±u ˘RÙPo©u± LÙnf£ Y•jRÙp °˚Pd°u\ ˘TÙ⁄hLs

G˚Y?  (1)

(d) T•U G¨˘TÙ⁄hL∞u AßLl TVuTÙ” ◊Æ ˘YlTU˚PR¤dœd LÙWQUÙY’

GqYÙfl? (2)

Ußl˘Ti : 5 ˙SWm : 10 ®™Pm

n U235

Ba

Kr

n

n + Bt\p

n
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CVt©Vp  X

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ LNG, CNG CYt±tœ C˚P˙VŸs[ ̇ YflTÙh˚PŸm ̇ Uu˚UL˚[Ÿm A±k’

˘LÙs°u\]o.

(10) LNG, CNG B°VYt˚\ RVÙ¨lT’ CVt˚L YÙŸÆp C⁄kRÙœm?

(a) LNG Il ˘TÙflj’  CNG TVuT”j’YRÙp Es[ ˙Uu˚U Gu]? (1)

(b) G¨˘TÙ⁄s ß\‡Pu ˘RÙPo◊˚PV LNG, CNG CYt˚\ Jl©P‹m. (2)

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ ˚ahW_u Bt\p E˚\ÆPUÙL GqYÙfl ˘NVpT”°\’ Gufl ◊¨k’

˘LÙsfiR¤m YÙnl◊L˚[Ÿm œ˚\L˚[Ÿm A±k’ ˘LÙsfiR¤m.

(11) EVokR L˙XÙ¨ Ußl◊ Es[ G¨˘TÙ⁄[Ùœm ̊ ahW_u.

(a) G¨˘TÙ⁄s Gu\ ®˚X´p ˚ahW_≤u œ˚\TÙ” Gu]? (1)

(b) ˚ahW_u G¨˘TÙ⁄s ™uLXu RVÙ¨dL ̊ ahW_˙]Ù” ̇ Nodœm ̆ TÙ⁄s G’?

(1)

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ E´¨d LØ‹m E´oYÙŸ‹m GqYÙfl ˘RÙPo◊ ˘LÙi”s[].

(12) E´¨]eLs, RÙYWeLs B°VYt±u EPtTœßLfim LØ‹Lfi˙U
E´¨dLØ‹Ls.

(a) E´¨d LØ‹L˚[ E´oYÙŸYÙL UÙt±]Ùp HtT”°u\ ˙Uu˚U Gu]? (1)

(b) E´oYÙŸÆp Es[ ÿd°V LÙW¶ G’? (1)

(c) ""J⁄ NÿRÙV E´oYÙŸ A˚Ul◊ SÙh•u Bt\p ˙R˚YdLÙ] J⁄ æo‹''

Cd·tflPu Es[ EeLs L⁄j’L˚[d œ±j’d ˘LÙs[‹m. (1)

Ußl˘Ti : 3 ˙SWm : 7 ®™Pm

Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹Lt\p A˚P‹

$ A‘dL⁄ Bt\p ®˚XVeL∞p Bt\≠u E˚\ÆPm.

(13) A‘dL⁄Æp C⁄k’ Bt\˚X —RkßWUÙdœYRtLÙ] YØÿ˚\L˚[
A±‹fljR‹m. CYt±p Bt\p EtTjß ̆ NnVlT”Y’ GqYÙfl?

Ußl˘Ti : 2 ˙SWm : 4 ®™Pm
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CVt©Vp  X

1. A˚X CVdLm
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1. (a) œfldL˚X

(b) 2 cm

(c) Aßo˘Yi = 
n

t
 = 

3

3
 = 1 Hz

(d) A˚X ˙YLm, v = f λ  = 1 × 6 = 6 m/s

2. (a) ˘Y´p LÙXeL∞p DWlTRm ·”RXÙL C⁄dœm. DWlTRm ·”m

˙TÙ’ J≠´u ˙YLÿm ·”°\’.

(b) ˘RÙPof£VÙL‹s[ A¶Yœl©u LÙWQUÙLj ˙RÙtflÆdLl

T”°u\ Aßo‹L∞u Aßo˘Yi TÙXjßu CVp◊ Aßo˘Yi

¶tœ NUUÙ]Ùp TÙXm EVokR Aßo˘Yi¶p AßoY˚Pk’

E˚PVXÙm. ARÙY’ A¶Yœl©u AßoY˚PR≠u Aßo˘Yi

‘m TÙXjßu CVp◊ Aßo˘Yi‘m JjRßoÆp Bœm˙TÙ’

HtT”m BTj˚Rl RÆolTRtLÙLj ˘RÙeœ TÙXjßu YØVÙL

T˚P≈WoL˚[ A¶YœdL A‡UßlTßp˚X.

(c) J≠´u TuÿL Gß˘WÙ≠jR≠]Ùp ˙RÙuflm ©Wf£˚]L˚[

G∞RÙdœYRtLÙL CqYÙfl ˘NnVlT”°\’. ˘NÙW ˘NÙWlTÙ]

TWl◊Ls J≠˚V EhLYo°\’. Gß˘WÙ≠jR≠u A[‹ œ˚\°\’.

3. (a) 512 Hz

(b) J≠jæÆWm ·”°\’. ˙U˚N´u TWlT[‹ ·•VRÙp.

(b) JjRßo‹, C˚NdL˚Y´u CVp◊ Aßo˘Yi‘m ˙U˚N´u

CVp◊ Aßo˘Yi‘m NUUÙœm ˙TÙ’ A˚Y CWi”m

JjRßo˚Y A˚P°u\]. Al˙TÙ’ ˙U˚N´u Aßo‹ ≈f—

AßL¨lTRÙp J≠jæÆWÿm AßL¨d°\’.

4. (a) ß¶lTßo‹

(b) LÙtfld œZÙ´u ø[m AßL¨dœm ˙TÙ’ Aßo‹dœ EhT”°u\

˙Ut TWlT[‹ AßL¨lTRÙp.

(c) 512 Hz

C˚NdL˚Y´u CVp◊ Aßo˘YiQÙ] 512 Hz LÙt±u

Aßo˘Yi˚Q A˚PŸm ˙TÙ’ J≠´u æÆWm AßL¨jR’.

Cq˙Y˚[´p C˚Y CWi”m JjRßo˚Y A˚P°\’.

5. (a) ˘ShP˚X

(b) J≠´u Gß˘WÙ≠l◊

(c) v = 1500 m/s

t = 6 s

J≠ TV¶jR ÁWm = v × t = 1500 × 6

RiΩ¨u ˙UtTœß´p C⁄k’ TÙ˚\dœs[ ÁWm  =

= 
2

J-  TV¶jR ˘UÙjR ÁWm
 = 

1500 6

2

×
 =

1500 × 3 = 4500 m

6. A B

1

1

1

1 4

1

1

1 3

1

1

1 3

1

1

2 4

1

1

2 4
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53

Æ]ÙYe°

J≠lTX˚L TuÿL Gß˘WÙ≠l◊

—WUÙ≤ JjRßo‹

˙NÙ]Ùo Gß˘WÙ≠

∫v˙UÙ Y˚WTPm J≠´u ≈f—

7. (a) ˘ShP˚X

(b) λ = 7 - 3 = 4 metre

(c) v = fλ = 4 × 85 = 340 m/s

8. (a) ∫v™d A˚XLs

(b) ¨dPo A[≈”

(c) æV Æ˚[‹Ls

$ Lh•PeLfidœ CZl◊ HtT”°\’

$ A˚QdLh”Ls E˚P°u\]

$ E´o AØ‹Ls HtT”°u\] (H˙R‡m CWi”)

ÿu˘]fN¨d˚LLs

$ È™dL•´p R˚WLs E⁄YÙdL‹m

$ _u]pLfidœm YÙNpLfidœm A⁄°X C⁄k’ UÙ± ®t\p

$ R”UÙ± ÆZ YÙnl◊s[ ≈h” ET˙VÙLl ˘TÙ⁄hL∞u

A⁄°p C⁄k’ UÙ± ®t\p (H˙R‡m CWi”).

9. (a) CWi” A˚XL∞u ß˚N˙YLm NUUÙœm

(b) A Cu A˚Xø[m λ  = 8 m

B Cu A˚Xø[m  λ  = 4 m

(c) B dœ

(d) A Cu ≈f— =  2 cm

B Cu ≈f— =  2 cm

(e) A - 
16

6
4

× = 4 × 6 = 24 m

10. (a) DWlTRm ˛ DWlTRm Y∞UiPXjßp Es[ øWÙÆ´u A[YÙœm.

Utfls[˚Y A˚X´u £\l©Vp◊L[Ùœm.

(b) —WUÙ≤ ˛ —WUÙ≤ J≠´u JjRßoÆu ˘RÙPo˙TÙ”

˘NVpT”°\’. Utfls[˚Y J≠´u TuÿL Gß˘WÙ≠l©u

˘RÙPo˙TÙ” ˘NVpT”°\’.

11. CVpTßo‹ ß¶lTßo‹

(a) (b)

(e) (c)

(f) (d)

12. (a) ‘F’, JjRßo‹ LÙWQm (CVp◊ Aßo˘Yi CWi•tœm

NUUÙœm)

(b) ß¶lTßo‹

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

4×½ 2

1

1

2 4

1

1

2 4

1

1

1

1

1 5

1

1 2

6×½ 3

1

1 2
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CVt©Vp  X

2. ™u˙]ÙhPjßu TVuLs
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1. (a) P -  ¨˙VÙv˙Ph ½-

Q -  Am¡hPo ½-

(b) i) A[‹ œ˚\Ÿm, ™uR˚P ·”YRÙp

ii)  ®d˙WÙm Lm©dœ ™uR˚P ·”RXÙ]RÙp ™u—t±p

™u˙]ÙhPjßu A[‹ œ˚\°\’ 1 4

H = I2 Rt  Gu\ _¯p Æß´uT• I Cp HtT”°u\

œ˚\Æu LÙWQUÙL ®d˙WÙm Lm©´p

˘YlTm œ˚\°\’. 2

2. ™u≤\dL Æ[dœ, J∞⁄m Æ[dœ ½ x 4 2-

LED,  Æp Æ[dœ

3. (a) ™u≤dL Æ[d°p ˚ShW_u ®Wl©]Ùp £Yl◊ ®\jßp

J∞⁄m B]Ùp ™u≤˚Z Æ[d°p ™u≤˚Z´u

BÆVÙR˚X CVu\Y˚W´p œ˚\lTRtœ. 1

(b) ™u≤˚Z Æ[dœL∞p S˚P˘Tfl°u\ ™u]Ùt\≠u

˘T⁄m TœßŸm ˘YlT Y•Æp CZdLlT”°\’. 1 2

4. (a) ÆpÆ[dœ 1

(b) ÆpÆ[d°p J∞ ™Lj æÆWUÙ]RÙp A‡·XUt\

LÙX®˚XL∞¤m E´o TÙ’LÙl◊f ˘NVpTÙ”Ls

SPj’YRtœj ’˚Q◊¨°\’. 1

(a) B
1

1

(b ™uÆ[dœ J∞oYßp˚X (AßLf —˚U HtT”°\’ ˛

™u E⁄œ C˚Z E⁄œ°\’) 1

(c) ™u E⁄œ C˚Z E⁄° ™u—tfl ’i•dLlT”°\’

(—⁄dœlTÙ˚R) 1

5. (d) Bm©Vo

 
200

100
  =   2 A  ( 2A Cp ·”Rp) 1 5

(c) ™u—t±p CWi” ™uYVoLfidœ C˚P˙V

™uR˚P´pXÙR ˘RÙPo©p Y⁄Y˙R —⁄dœlTÙ˚R.

J⁄ ™u—t±p A[‹dLßLUÙ] ß\u Es[ L⁄ÆLs

˘NVpT”Y’ AßLf—˚U. 1

6. L⁄Æ´u ™uR˚P

R  = 

2
V

P
 = 

200 200

800

×
   =  50 Ω

100  V ˘NVpT”m ˙TÙ’s[ ß\u  P =
2

R

V
 =  

100 100

50

×

= 200 W 2 2
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Æ]ÙYe°

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

7 (a) B
1
 Cu ™uR˚P  R

1 
 = 

2
V

P
 =  

200 200

50

×
 = 800 Ω 1

B
2
 Cu ™uR˚PŸm  800 Ω 1

(b) 50 WCp ˘NVpT”m

(c) 25 W ™uÆ[dœLs ˘RÙP¨˚Ql©p B]RÙp I NUÿm 1

'V' TÙßŸm Bœm. P = VI. Bœm˙TÙ’ ß\u TÙßVÙœm. 1 5

(d) P = 

2
V

R
 (™uR˚Pdœ UÙt\m Cp˚X ß\≤p

UÙt\m Y⁄°\’) 1

(a) P = 20 w + 20 w + 20 w = 60 w 1

8. (b) Bm©Vo  =  
YÙh  

˙YÙph 
=  

60 w

240 v
 : 

1

4
 A 2 3

9. (d)

(c)

(a) 2 2

(b)

10 (b) J⁄ ™u—t±p A[‹dLßLUÙ] ß\u Es[ L⁄ÆLs

˘NVpT”Y˙R AßLf —˚U 2 2

(c) ™u≤˚Z Æ[d°p Æ˚]◊¨VÙ YÙŸ ®Wl◊Y’

BÆVÙR˚Xl ˘T⁄mTÙ¤m œ˚\d°\’.

11 ˘YlTm = P × t

= 1000 × 5 × 60 1

= 300000 J 1

12 (a) 100 J

(b) P =  

2V

R
,  R =  

2V

P
 = 

110 110

100

×
2 3

= 121 Ω

13 A =  ™u E⁄œ C˚ZdLm©

B  = EVokR E⁄œ®˚X

14 (a) I = 
V

R

™u˙]ÙhPm 500 Ω   Cp

250 v 1

500 2
=

Ω
 A ½

™u˙]ÙhPm 750 Ω  Cp
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CVt©Vp  X

250 v 1

750 3
=

Ω
 A 1

(b) ™uR˚Pd œ˚\kR Tt\Ù—d ˙LÙ≠p 1

(c) H  = I2Rt Or H =  

2

V t

R

H =

2
250

750

300×
sk    = 25000 J 2 4

15 (a) 500 w 1

(b) 500 w ß\‡s[ ™uÆ[dœ 1

(P = VI)

(c) 100 w Cu ™uÆ[dœ ˛ ˘RÙP¨˚Ql©p
J∞jæÆWm NUm, ™uR˚P AßLUÙ]’ ·”Rp
J∞jæÆWj’Pu J∞⁄m. 2 4

16. (a)  œ˚\kR E⁄œ®˚X 1

(b)  ™u≤\dL Æ[d°p ˚ahW_u 1 2

17. a, c 1 1

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”
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Æ]ÙYe°

3. ™uLÙkRjÁiPp
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1. (a) 4 TPeL∞¤m ™uÁiPp HtT”m ½-

4 ˘NVpTÙ”L∞¤m LÙkRlTÙVjßtœ Y¨f—t±p

UÙt\m HtT”°\’ ½-

(b) ˙_Ù•Ls (1), (4)

(2) (3) Em 1

LÙpY˙]Ù¡hPo F£´u A˚N‹ ™u˙]ÙhPj

ß˚N˚Vd œ±l©”°\’ 1 5

(c)

1

˘NVpTÙh˚P Æ[dœYRtœ - 1

2. (i)

(ii) 2 2

(v)

3. (a) @©[™e°u YXd˚L Æß 1

(b) ˙Up˙SÙd° AB TdLm ∏r˙SÙd° 2 5

(c) 2

4. (a) ◊XdLÙkRjßu LÙkRl◊Xjßp —Zp—⁄s —Zp°\’. —Zp

—⁄∞u ÿ˚]L∞p S›‹ Y˚[VeLs ˚YdLlTh”s[].

AYtflPu ˘RÙ”m ÿ˚\´p °WÙ˚Th Á¨˚LLs 2

(b) —Zp —⁄s ˛ emf ˙RÙtflÆdœm Y¨f—tfl ◊XdLÙkRm ˛
LÙkRlTÙVj˚R ˙RÙtflÆd°\’

5. (a) 1-m, 2-o, 3-e, 4-p, 5-m  OR  1-n, 2-p, 3-m, 4-o, 5-n 2

(b) ABCD Gu\ —Zp —⁄s —Z¤m ˙TÙ’ LÙkRl TÙVjßtœ UÙt\m

HtT”YRu ß˚N, æÆWm B°VYt±u A•lT˚P´p 1

(c) n Em, o Em CYt±p LÙkRlTÙVjßtœ AßL UÙt\m

HtT”Y’ Gßo ß˚NL∞XÙœm. 2 5

6. (a) A˚X‹ ˙SWm = J⁄ ÿ›f —Zt£dœ G”j’d˘LÙsfim ˙SWm.

A˚X‹ ˙SWm  = 
—Zt£dœ G”jR ˙SWm 

Gi ¶ d˚L  = 
30

60
 = 

1

2
 =  0.5 sec 1

em
f ˙SWm (s)

1 2 3

◊Xd
LÙkRm

Af—
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CVt©Vp  X

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

(b) J⁄ —Zt£´u 
1

4
 Uh”m 

1 T 1
T ,

2 2 4

  

= =
  
  

1 3

(c) 250 V 1

7. (a)         J⁄ LhP ™u≤Vt± Íufl LhP ™u≤Vt±

$ J⁄ ˙_Ù• ◊XdLÙkRjßtœm- $ J⁄ ˙_Ù• ◊XdLÙkRjßtœm

C˚P´p J⁄ —Zp —⁄s C˚P´p Íufl —Zp —⁄s ½ x 4= 2

$ ˘Y∞¬h•p ™u˙]ÙhPm $ ˘Y∞¬h•p ™u˙]ÙhPm

J⁄ ˙T≥p Uh”m 3˙YflThP ˙T≥p °˚Pd°\’

(b) $ —Zp —⁄∞p —tflL∞u Gi¶d˚L˚V AßL¨dL CV¤m.

$ S›‹Y˚[VeL˚[ ALt\‹m ARu YØVÙL HtT”°u\

æl˘TÙ±˚V RÆodL‹m CVp°\’. 2 4

8. (a) Íufl LhP AC 1

(b) Aßo˘Yi = 
3000

1 60×
= 50 Hz 1

(c) J⁄ ®™Pjßp 20 —Zt£ ARÙY’ J⁄ —Zt£ ÿ›˚UVÙdLp

3 Æ]Ù•. J˙W emf ˙RÙtflÆd°u\ ˙SW C˚P˙Y˚[ 1 Æ]Ù• 1 3

9. (a) a. PVlWm 1

b. ®˚XdLÙkRm

c. J≠f—⁄s

(b) GkßW Bt\p ™u]Ùt\XÙL UÙfl°\’ PVlWm ˛ J≠

A˚XLfidœ Ht\ ÿ˚\´p AßoY˚P°\’. 3 5

®˚XdLÙkRm ˛ LÙkRl TÙVj˚Rj ˙RÙtflÆd°\’

œWp —⁄s ˛ J≠ A˚XLfidœl ˘TÙ⁄jRUÙ] ™u’•l◊L˚[

˙RÙtflÆd°u\]

(c) ˚Ud˙WÙ ˙TÙ¶p ˙RÙtflÆdLlT”°u\ Y≠˚U œ˚\kR

’•l◊L˚[ Y≠˚UŸ˚PV RÙdœYRtœl ˘T⁄d°dœ A‡l◊°\’. 1

10. (a) B
1
 Uh”m, B

1
 Cp Uh”m ™u˙]ÙhPm UÙnYRÙp 1

(b) B
1
 Em B

2
 Em T¨UÙtfl ™uÁiPp YØVÙL. 1

(c) ac  A∞dœm ˙TÙ’ B
1
 Cu J∞ œ˚\Ÿm Ru™uÁiPp

YØVÙL  HtT”°u\  Back emf LÙWQUÙL. 2 5

(d) ™uUÙt±, ¨˙X —Æh— 1

11. (a) i) DC ™u˙]ÙhPm A∞j’ S
1
 Í”m ˙TÙ’m ß\dœm ˙TÙ’m 2

ii) A Y¨f—t±p AC ™u˙]ÙhPm A∞j’ NÙÆ˚V Í•]Ùp. 3

iii) A Y¨f—t±p DC A∞j’ Y¨f—t±p C˚QVÙL A˚NŸm ˙TÙ’

(b) T¨UÙtfl ™uÁiPp 1
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Æ]ÙYe°

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

12. (a) 60V, 
Vs Ns

Vp Np
=     Vs = 

Ns
Vp

Np
×  = 

2000
120

4000
×   =  60 V 1

(b) 120 V ×  0. 2 A = 60 V ×  x 1

X = 0.4A

(c) P =  VI 1 5

= 60 × 0.4 = 24 W

(d) ’˚Qf—⁄∞p, P = VI B]RÙp, ’˚Qf—⁄∞p

™u˙]ÙhPm ·”RXÙ]RÙp 2

13 (a) P =  Vp Ip

500W =  Vp × IA 1

Vp =  500 V

(b) Is = 5 A 1 3

(c) ’˚Qf—⁄s ß\‡m ÿRu˚Uf —⁄s ß\‡m NUUÙ]RÙp

1

14 (a) B
3
 ©u˙]Ùdœ emf ™Ld·”Rp Cm™u—t±p Bœm. 2

(b) ™uÁi• 1

(c) ™uR˚PVÙd° 1 4

  ’˚Qf—⁄s ß\u

ÿRu˚Uf—⁄s ß\u
= 1



123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678
123456789012345678901234567890121234567890123456789012345678901212345678901234567890123456789012123456789012345678901234567890121234567890123456789012345678

60

CVt©Vp  X

4. ß\u TWl◊R¤m Æ≤˙VÙLÿm
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1. (a) A - øo ™u ®˚XŸm 3

B - A]p ™u®˚XVm
C - A‘dL⁄ ™u ®˚XVm

(b) A -  Su˚ULs
˛ —tflf„Zp UÙN˚PRp Cp˚X
˛ RiΩ¨u Bt\p TVuT”jRlT”°\’
æ˚ULs
˛ Y]È™ CZdLlT”°\’
˛ AÈoYUÙ] RÙYWeLs, E´¨]eLs B°VYt±u C] AØ‹. 4×½ = 2 6

B - Su˚ULs
-˛ œ˚\YÙ] CPm ˙TÙ’m
˛ BTj’dLÙ] YÙnl◊ œ˚\‹
æ˚ULs
˛ —tflf„Zp UÙN˚PRp
˛ T•U G¨˘TÙ⁄hL∞u TVuTÙ” ·”m
C - Su˚ULs
-˛ AßLUÙ] Bt\p EtTjß ˘NnV CV¤m.
˛ œ˚\YÙ] CPm ˙TÙ’m
æ˚ULs
˛ —tflf„Zp UÙN˚PRp
˛ Lßo≈f£]Ùp HtT”m æ˚ULs

(c) (1) „¨V Bt\p,  (2)  A˚X Bt\p  (3) LÙt\Ù˚XLs 1

2. (a) 1

(b) 2 3×1 3

(c) 3

3 ™u‡tTjß ˘NnY’ ÿRp ≈”Lfidœ A‡l◊Y’ Y˚WŸs[
®˚XL˚[ ®˚]Æp ˚Yj’ ·tflL˚[ Y¨˚NVÙL
G›’YRtœ  c, e, d, b, a ,f 6 × ½ 3

4. (i) (a) ß\u ™u≤Vt± (b) ß\u ™uUÙt±  (c) ’˚Q™u®˚XVm

(d) Æ≤˙VÙL ™uUÙt± (e) ShNjßW C˚Ql◊
(f) ≈h” ™u≤˚Ql◊ 2

(ii) Tp˙Yfl ™u‡tTjß Æ≤˙VÙL A˚Ul◊L˚[ Jufld˘LÙufl
C˚Qdœm Y˚X˙V ß\u Y˚X. Cq A˚Ul©u YØVÙL
Æ≤˙VÙLd Lm©´˙XÙ ™u≤Vt±´˙XÙ T›’ HtThPÙp
H˙R‡m ©\ ™u‡tTjß ®˚XVeL∞p Es[ Lm©Ls
YØVÙL ™u˙]ÙhPj˚Rd ˘LÙi” ˘NpX CV¤m. 2 4

5. (a) ˘YlT CZl˚Td œ˚\lTRtLÙL ™u]›jRj˚R

EVojß TWlTlT”°\’ 1

(b) UdLh˘RÙ˚L ˘S⁄dLUÙL Es[ TœßLs YØVÙLl TWl◊Rp
£WUUÙœm. ™L EVWjßp TWlT ˙Yi• Y⁄°\’. 1

(c) TWl◊d Lm©´u EVokR ™u]›jRj˚R ˙R˚YVÙ] A[Æp
œ˚\lTRtLÙL Ceœ TVuT”jRl Th•⁄lT’ C\dœ
™u UÙt±L[Ùœm. 2 4
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Æ]ÙYe°

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

6. (a) 11 KV 1

(b) P = VI

I = 
P

V
 = 

11MV

11KV

= 

6

3

11 10

11 10

×

×
 = 103 A 2 3

7. C\dœ ™uUÙt±

8. Cp˚X
Íufl ˙Tv Lm©Lfim Jufld ˘LÙufl J⁄
◊s∞´p Ju±˚QYßp˚X. 1

2 3

9. (a) ®ÎhWp ◊s∞ 1

(b) CWi” ˙TvLfidœ C˚P˙V 400 V

J⁄ ˙T≥tœm ®ÎhW¤dœm C˚P´p 230 V 1

(c) B
4
 ˙T≥tœm ®ÎhW¤dœm C˚P˙V C˚Qjß⁄lTRÙp

J∞o°\’ 1

B
1

, B
2
 B°V˚YŸm J∞o°\’. 400 V Lm©´p

˘RÙP¨˚Ql©p C˚Qjß⁄lTRÙp Jq˘YÙ⁄ ™uÆ[d°tœm
200 V °˚Pd°\’

(d) J⁄ ™uUÙt±´p 3 ˙TvLs ˘Yq˙Yfl ™u E⁄œ C˚Z YØ
VÙL Æ≤˙VÙ°dLlT”°\’. J⁄ Lm©´¤s[
©Wf£˚]L˚[Ls ©\ ˙TvL∞p RÙdLm ˘N¤j’
˙Yi”m GuTßp˚X. 1 4

10. (a) TPm A Cp ˘RÙP¨˚Ql◊ Gufl A±k’ ˘LÙi” œ±j’d 1

˘LÙsYRtœ TPm B TdL C˚Ql◊ Gufl A±k’ ˘LÙsYRtœ 1

(b) TdL C˚Ql©p C˚QlTRÙp Jq˘YÙ⁄ L⁄Æ˚VŸm R≤j 1

R≤VÙLd Lh”lT”jR‹m Jq˘YÙ⁄ L⁄Ædœm ˙R˚YVÙ]
™u˙]ÙhPm °˚PlTRtœm Gufl œ±j’d ˘LÙsYRtœ 1 4

11. (a) B
3
, B

4  
˘RÙP¨˚Ql©p 1

B
1
, B

2  
TdL C˚Ql©p 1

(b) B
1

, B
2

(c) B
3

, B
4 
Jq˘YÙu±¤m °˚Pd°u\ ™u]›jRm œ˚\YRÙp 2

œ˚\kR æÆWjßp J∞o°\’
(d) B

1

, B
2

1 5

N

˙Tv˛1

˙Tv˛2

˙Tv˛3
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CVt©Vp  X

12. (A)  ˘U´u —Æh—  (B)  ELCB (C) MCB  (D) ÍuÒ£ l[d 4×½ = 2 2

13. (a) Cp˚X 1

(b) J⁄ L⁄Æ´u E˙XÙL ˙UtTœßŸPu Y⁄°u\
™u˙]ÙhPjßtœ ÿ›Y’UÙL È™dœs J⁄ TÙ˚R˚V
˙RÙtflÆdL ◊Æ´˚Ql©tœ CVX ˙Yi”m 1

˛ ˙R˚YVÙ] R•Uu Es[ ˘Nm◊d Lm©˚V
TVuT”jR ˙Yi”m

˛ Ui¶p LPjß °˚PlTRtœj ˙R˚YVÙ] ÿ˚\´p
œØLs E⁄YÙd°l TÙ’LÙdL ˙Yi”m.

˛ RLh”l ◊Æ´˚Ql◊ ˙TÙufl TWlT[‹ AßLUÙ] E˙XÙLj
RLh˚Pl TVuT”jRXÙm. 2 4

14. (a) X Gu\ Lm© ◊Æ´˚Ql◊ F£ŸPu C˚QdLlTh”s[’

Gufl Etfl˙SÙd° A’  B EPu C˚QdLlTP ˙Yi”m ½

Gufl œ±j’d ˘LÙsYRtœ
A Em C Em Y, Z B°Vd Lm©LfiPu C˚QdL ˙Yi”m ½

Gufl œ±j’d ˘LÙsYRtœ.
(b) EPuTPÆp˚X

™uLÙl©p T›’ HtThPÙp ™u˙]ÙhPm E˙XÙLl Tœß˚V ½

A˚PŸm. E˙XÙLl Tœß´p ˘RÙP ˙SokRÙp TVeLWUÙ]
™u]ßof£ HtT”m. ½ 3

E˙XÙLl Tœß˚V ◊Æ´˚Ql◊ ˘NnRÙp ™u˙]ÙhPm
™uR˚P œ˚\kR TÙ˚R YØVÙL È™dœs J›œ°\’. ½

™uR˚P œ˚\YRÙ]Ùp æÆWm AßL¨j’ ™u E⁄œ C˚Z
G¨k’ ™u—tfl ’i•dLlTh” BTj’ RÆodLlT”m ½

ApX’
EPuT”°˙\u
◊’Y˚LVÙ] ™u ˙Rnl◊l˘Th•L∞p ™u]ßof£ HtTPÙUp
C⁄lTRtLÙ] R≤lThP A˚Ul◊Ls Ei”. AjR˚LV
™u˙Rnl◊l ˘Th•L∞p Uh”m CWi” F£ l[d
TVuT”jRXÙm.

15. ◊Æ´˚Ql◊d Lm©ŸPu C˚QdLXÙm Gufl ®˚]Æp C⁄k’

G›’YRtœ 1 1

16. (a) TVuT”jRlThP ™u]Ùt\p =

= 60 × 8 × 60 × 60 = 1,728,000 J = 1728 KJ 1

(b) CZdLlT”°u\ ™u˙]ÙhPjßu A[‹ 
60 8 5

1000

× ×
 = 2.4 unit 1

(c) (i) ™u Æ[dœL˚[Ÿm ™u Æ£±L˚[Ÿm ˙R˚YVÙ]
˙SWjßp Uh”m TVuT”jR‹m

(ii) CVt˚LVÙ] LÙt˚\Ÿm ˘Y∞fNj˚RŸm CVu\Y˚W
TVuT”jR ˙Yi”m.

(iii) Bt\p AßLUÙ] L⁄ÆLs TVuT”jRlT”°\’
(iv) NÙRÙWQ ™u Æ[dœLfidœl TßXÙL Gp.C.• ™u

Æ[dœL˚[l TVuT”jR‹m. 2 4

17. (a) C F Æ[d°u J⁄ UÙR ™u]Ùt\p TVuTÙ” =

24 5 5

1000

× ×
 × 30 = 18 Unit 1

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”
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Æ]ÙYe°

™u Æ£±´u J⁄ UÙR ™u]Ùt\p TVuTÙ” =

80 5 5

1000

× ×
 × 30 = 24 Unit 1

J⁄ UÙR ˘UÙjR ™u]Ùt\p TVuTÙ” = 18 + 24 = 42 Unit

(b) J⁄ UÙR ˘UÙjR ™u LhPQm = 2.80 × 42 = 118 1

(c) LED Æ[d°u J⁄ UÙR ™u]Ùt\p TVuTÙ”  =

24 + 2.25 = 26.25 Unit

J⁄ UÙR ™uLhPQm = 26.25 × 1.50 = 50

™u LhPQjß¤s[ ˙YflTÙ”  = 118 - 40 = 78 1 4

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”
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CVt©Vp  X

5. ˘YlTm
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl̆ Ti  ̆ UÙjRm
Gi Te∏”

1. (a) A ßPm  B- YÙŸ    C ßWYm, YÙŸÆp ½× 4 = 2

(b) ˘YlTm 1

(c) ®˚X Bt\¤dœ 1 4

2. (a) A  YÙŸ, B -ßWYm 2

(b) ®˚\  = 
(Q)

(Lv)

 

 

˘YlT Ht◊ 

BÆVR- u Esfi˚ \ ̆ YlTm = 
5

4

226 10

226 10

×

×
= 10 kg 1

(c) Q = m× L
V
 = 10× 335× 103 = 335× 104 J 1 4

3. (a) 1 kg ˘TÙ⁄∞u ˘YlT®˚X˚V 1 K AßL¨lTRtœj 1

˙R˚YVÙ] ˘YlTjßu A[˙Y Al˘TÙ⁄∞u

Ru˘YlT Ht◊jß\u. 1

(b) C⁄m©tœ

Ru ˘YlT Ht◊jß\u ˘Nm˚T ÆPd ·”Rp C⁄m©tœ

(c) RiΩ⁄dœ °˚PjR ˘YlTm = C⁄m◊d ˙LÙ[jßtœ

CZdLlThP ˘YlTm

m
1
c

1
( T – 30 ) =  m

2
c

2 
(300 - T),  1× 4200× ( T – 30 ) =

1× 460×  (300 – T),  4200 T-4200× 30 =4 60× 300-460 T,

4200T–126000=138000–460T

4660T = 264000, T = 
264000

4660
= 56.65oC

RiΩ¨u ˘YlT®˚X EVo‹ = 56.65 - 30  = 26.65oC 2 4

4. (a) ˘YlT ®˚X NUUÙL˙YÙ ApX’ £±V A[Æp ˙YflTÙ˙PÙ

HtTPXÙm. LÙWQm C’ ÍXd ·flL∞u NWÙN¨ CVdL

Bt\≠u A[YÙœm ˘YlTjßp AßL ˙YflTÙ” HtT”m

LÙWQm C’ ÍXd·flL∞u ˘UÙjR CVdL Bt\≠u

A[YÙœm. 2

(b) ÿL˚Y A  : Q = mcθ,  42000 = 2× 4200× θ,

θ = 42000/2× 4200 = 5K

ÿL˚Y B : θ = 42000/4× 4200  = 2.5 K

Cp˚X 2 4

5. (a) A -Gu\ ÿL˚Y´p Es[ RiΩo Htfld ˘LÙiP ˘YlTm =

mcθ = 50× 4200× 10 = 2100000 J =21× 105J 2

(b) 2100000 = m× 4200× 10    m = 
2100000

84000
 = 25 kg = 25 L 2 4

6. (a) 30oC, 30 + 273 = 303K 1

(b) ˘TÙ⁄s- 1, 15 ®™P ˙SWjßp ˘YlT®˚X´p —tfld·”Rp 2

˘TÙ⁄s 1 Cp HtT”°\’.

(c) -̆ TÙ⁄s- 1 =60o C, ˘TÙ⁄s 2 = 70oC,

C = ßWYm   x = ßPm 2 5

BÆVÙR≠u Esfi˚\ ̆ YlTm
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Æ]ÙYe°

7. (a) 100oC 1

(b) C = 
Q

mθ
 = 

294000

1 70×
 = 4200 J/kgK 2

(c) ®˚XUÙt\m S˚P˘T\ G”j’d ˘LÙiP ˙SWm

769 Æ]Ù• B]RÙp EhLYWlT”°u\ ˘YlTm =

2940× 769 =2260860 J/kg 2 5

8. (a) 50oC ½

(b) ßPm ½

(c) 30oC ½

(d) 3 ®™Pm ½ 2

9. (a) ˘YlTm ˛ _¯p 1

(b) BÆ®˚X 1 2

10. (a) A = -273oC , B = 273K, C = - 40 F, D = - 40oC 2

(b) II -̆ NpµVv ˘YlT®˚XUÙ≤

III- TÙWuÕh ˘YlT®˚XUÙ≤ 1 3

11. (a) øWÙÆ´p ®˚XUÙt\jßtœj ˙R˚YVÙ] ˘YlTm ·”RXÙL

APe°Ÿs[’ 1

(b) A›jR N˚UVtLX≤p A›jRm ·”RXÙ]RÙp ˘LÙß®˚X

EVo°\’. AR]Ùp ˘YlTm ·”RXÙLd °˚Pd°\’. 1

(c) RiΩ⁄dœ EVokR Ru˘YlT Ht◊jß\u Ei”, EP≠p

˘T⁄m TœßŸm RiΩo APe°Ÿs[’ 1 3

12. ˘YlTm - -- a, d: ˘YlT®˚X - b, c 2 2

13. (a) 1 kg RiΩ¨u ˘YlT®˚X 1K AßL¨lTRtœ ˙R˚YVÙ]

˘YlTm  4200 J Bœm. 1

(b) RiΩ⁄dœ EVokR ˘YlT Ht◊j ß\u Ei”. Gg£≤p

C⁄k’ ·”Rp ˘YlTj˚R Htfld˘LÙi” Gg£˚]

˙YLUÙLd œ∞Wf ˘NnV CVp°fl. 1

(c) R˚W´p Ru˘YlT Ht◊jß\u œ˚\‹m LPp ø⁄dœ

·”R¤m Bœm. AR]Ùp TL≠p R˚W´u ˘YlT®˚X

˙YLUÙL EVo°\’. CWÆp R˚W´u ˘YlT®˚X

˙YLUÙLd œ˚\°\’ 2 4

14. v©¨h ˛ BÆ®˚X ˛ œ∞of£

TÙRWNm ˛ ˘YlTlTWYp ˛ ˘YlT ®˚X UÙ≤

T≤dLh• ˛ E⁄œR≠u Esfi˚\

˘YlTm - 335× 103 J/kg 4 4

15. (a) 30oC 1

(b) Q = mcθ, C = 
Q

mθ
 = 

6 0 0 0 6 0 0 0

2 1 0 2 0
=

×
 = 300 J 1

(c) ˘YlT®˚X´p ˙YflTÙ” HtT”Yßp˚X LÙWQm. ®˚X

UÙt\m S˚P˘Tflm ˙TÙ’ Htfld ˘LÙs°u\ ˘YlTm
ÍXd·flLfidœ C˚P˙V Es[ Dol◊Æ˚N˚V ÿ±V•dL

TVuT”j’°\’. 2 4

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”
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CVt©Vp  X

16. (a) ˘YlT Ht◊ = mcθ = 10× 4200× 20 = 84000 J 1

(b) P = 
H

t
 = 

84000

600
 = 1400 W 2 3

17. (a) Htfld ˘LÙiP ˘UÙjR ˘YlTm = mcθ + mLf + mcθ + mLv   =

(10× 2.1× 103
× 5) + (10× 336× 103) + (10× 4.2× 103

× 100) +

(10× 226× 104) = 105000+ 3360000 + 4200000 + 22600000 =

30265000 J = 302.65× 105 J 3

(b) ·”m

A›jRm ·”m˙TÙ’ RiΩ¨u ˘LÙß®˚X ·”YRÙp. 1 4

18. (a) CO
2
, H

2
O øWÙÆ,  CFC, ¡j˙Ru H˙R‡m CWi” 1

(b) H˙R‡m CWi” YØÿ˚\Ls 1

(c) H˙R‡m CWi” ©Wf£˚]L˚[ Æ[dœYRtœ 2 4

19. a˛TWlT[‹,  b-˛LÙtfl,  c- ˘TÙ⁄∞u Ti◊,

d˛DWlTRm 2 2

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”
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Æ]ÙYe°

X

Y

„¨V J∞

øoj’∞

6. J∞´u ®\eLs
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1. (a)

(b) ÿ›AL Gß˘WÙ∞l◊

(c) FRÙ

(d) „¨V J∞ øoj’∞Ls YØVÙLd LPk’ ̆ Np¤m ̇ TÙ’ ÆXL¤dœm

ÿ›AL Gß˘WÙ∞l©tœm EhT”°\’. J˙W ®\jßp LÙQl

T”°u\ ’∞Ls GpXÙm J⁄ YhP Y•Yjßp ®˚X˘LÙs°\’.

CqYÙfl A˚X ø[m ·•V £Yl◊ EVokR ˙LÙi A[Æp

˘Y∞lTœß´p LÙQlT”°\’.

2. (a) D2

(b) ®Wl◊®\eLs

(c)

3. (a) NkßW≤p Y∞UiPXm CpXÙRRÙp J∞dœ £R\p HtT”Yßp˚X

AR]Ùp NkßW≤p BLÙVm L⁄˚UVÙLd LÙQlT”°\’. CRu

LÙWQUÙLl TLp ˙SWeL∞p NkßW≤u BLÙVjßp Æi¡uLs

LÙh£V∞dœm.

(b) U˚Z ˘TÙØŸm ˙TÙ’ U˚Zj’∞Ls ™L ˙YLUÙL ∏˙Z

Æ›°\’. Li¶u TÙo˚Y øh•l©u LÙWQUÙL  J⁄ Æ]Ù•´u

1/16 ˙SWjßp U˚Zj’∞ TV¶d°u\ ÁWm AjR˚]Ÿm Su\ÙLd

LÙiTRÙL A‡TYlT”m.

(c) ™L EVWjßp C⁄k’ TÙodœm ˙TÙ’ YÙ]Æp YhPY•Yjßp

LÙQlTPd LÙWQm TÙo˚YVÙ[¨u TÙo˚Yd˙LÙh•p C⁄k’ 42.70

˙Up ˙SÙd°Ÿm ∏r ˙SÙd°Ÿm TdLeL∞¤m LÙQ CVpYRÙp

YÙ]Æp YhPY•Yjßp LÙQlT”°\’.
(d) SLWeL∞p Y∞UiPXjßp ̆ T¨V ’LsLs Es[˙TÙ’ A˚]j’

®\eLfidœm £R\p HL˙RNm J˙Wl˙TÙp C⁄dœm.

4. (a) ˙YflT”jß A±V CVpYßp˚X

(b) UgNs ®\ J∞´p ˘Yi˚U ®\ ˙Ut Nh˚PŸm UgNs ®\

˙UtNh˚PŸm UgNs ®\jßp LÙQlT”m. ˘Yi˚Ul TWl◊m

UgNs TWl◊m UgN˚[ Gß˘WÙ∞d°\’. CRtœd LÙWQm øX

®\dLÙtNh˚PŸm L⁄˚U ®\dLÙtNh˚PŸm UgNs ®\ J∞˚V

EhLYoYRÙp L⁄˚U ®\jßp LÙQlT”m.
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CVt©Vp  X

5. (a) £VÙu

(b) Li¶u TÙo˚Y øh•l◊d LÙWQUÙL

(c) Tf˚N ®\jßp

RL” ˙YLUÙL —Z¤m ˙TÙ’ Li¶u TÙo˚Y øh•l◊d

LÙWQUÙL ˘Yi˚UVÙLd LÙQlT”°\’. £VÙu Tf˚N ®\

J∞˚V Gß˘WÙ∞lTRÙp Tf˚NVÙLd LÙQlT”°\’.

6. (a) U_kRÙ

(b) TÙo˚Y J∞, ◊\ FRÙd Lßo

(c) (i) TÙo˚Y J∞˚V ÆP A˚Xø[m ·”Rp ̆ Y´≠u ̆ YlTjßtœ

LÙWQUÙ°\’.

(ii) ˘RÙ˚X ÁWl ˘TÙ⁄hL∞u ◊˚LlTPm G”dLl TVuT”j

RlT”°\’. ˘RÙ˚Xd Lh”l TÙh”d L⁄Æ´u CWL£V

A˚PVÙ[eL∞p, ˙WÙ˙TÙh”L˚[d Lh”l T”jRp (H˙R‡m 2)

7. (a)

(b) Tf˚N

(c) (i) U_kRÙ

(ii) J⁄ ÿRu˚U ®\ÿm J⁄ CWiPÙm ®˚X ®\ÿm Ju±˚Qk’

·h” J∞ °˚PdL ̇ Yi”m Gu\Ùp AkR CWi” ®\eLfim

Jufld˘LÙufl ®Wl◊ ®\eL[Ùœm.

8.

9. (a) L⁄˚UVÙLd LÙQlT”m

®\Ut\ Y•lTÙu YØVÙL A˚]j’ ®\eLfim LPk’ Tf˚N ®\

Y•lTÙ≤p Æ›°\’. B]Ùp Tf˚N ®\ Y•lTÙu Tf˚N ®\j˚R

Uh”m LPjß Æ”°\’. Tf˚N J∞´p £Yl◊l È L⁄˚U ®\UÙLd

LÙQlT”°\’.

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi œ±l◊Ls

V

I

B

G

Y

O

R
UgNs

®\
Y•lTÙu

£VÙu ®\
Y•lTÙu

˘Yi˚Ujß˚W

J∞f £R\≠u LÙWQ-
UÙLf £±V ’LsLs
LÙh£V∞d°\’.

TÙo˚Y øh•l◊  1/16
Æ]Ù• ÆØjß˚W´p
®˚X ®t°\’.

·h” J∞lTœß
®\eL[ÙLl ©¨Rp
A˚P°\’

•uPÙp Æ˚[‹

TÙo˚Y øh•l◊

®\l©¨˚L

T≤Ÿs[ LÙ˚X ˙Y˚[L-

∞p „¨VdLßoL∞u TÙ˚R

˚Vd LÙQ CVp°\’.

˘RÙ˚XdLÙh£j ß˚W´p

˘RÙPof£VÙL UÙ± A˚Y

CVeœYRÙLj ̇ RÙufl°\’.

˘RÙ”YÙ]jßp YÙ]Æp

˙RÙufl°\’

A B C

1

1

2 4

1

1

2 4

1

1

2 4

3 x 1 3

2
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Æ]ÙYe°

(b) —jR øo J⁄ J∞ F”⁄‹m ˘TÙ⁄[Ùœm. A’ „¨V J∞´p

A˚]j’ ®\dLßoL˚[Ÿm LPjß Æ”°\’.

10. (a) ALf£Yl◊

(b) ◊tfl˙SÙn £°h˚N´p TVuT”jRlT”°\’

(c) ˚Ud˙WÙ A˚XLs

(d) ˙RÙ≠p ˚YhP™u D EtTjß ˘Nn°\’

11. (a) p-£Yl◊

q-U_kRÙ

r-øXm

s-Tf˚N

(b) J˙W æÆWjß¤s[ ÿRu˚U ®\eL∞p H˙R‡m CWi”

Ju±˚Qk’ °˚Pd°u\ ®\UÙœm CWiPÙm ®˚X ®\m.

(c) CWiPÙm ®˚X ®\m → UgNs

®Wl◊ ˙_Ù•  → øXm

12. (a) PÙof Æ[d°u LiQÙ•´p L⁄˚U ®\d LÙ°Rj˚R KhP‹m

LÙ°Rjßu S”l Tœß´p J⁄ £±V ’˚[ CP‹m. UflTdLjßp

˘Yi˚U ®\jß˚W˚V J›eL˚UdL‹m. PÙof Æ[d°≠⁄k’

Y⁄m J∞dLt˚\˚Vd LiQÙ•l ThPLjßu TdLjßp NÙnk’

ÆZf ˘NnV‹m.

(b)

13. N¨VÙ] ·tflLs a, c

14. (a) UgNs ˛ UgNs J⁄ CWiPÙm ®˚X ®\UÙœm. Utfls[˚Y

ÿRu˚U ®\eL[Ùœm

(b) J≠ ̨  J≠ GkßW A˚XVÙœm. Utfls[˚Y ™uLÙkR A˚XL[Ùœm.

15. (a) A˚]j’ ®\eL˚[Ÿm Gß˘WÙ∞d°\’. J⁄ ®\j˚RŸm

EhLYoYßp˚X.

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
1234
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1 4

½× 4 = 2
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1 4
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1 2

1 1
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CVt©Vp  X

7. ™u]‘ÆV¤m S≈] ̆ RÙØp÷hTÿm
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1. a) X ˛ A˚WA˚X ß⁄jß (˚P˙VÙ”) ½

Y  ˛ ˘T⁄d° (•WÙu£vPo) ½

Z  ˛ ÿ› A˚X ß⁄jß (˚P˙VÙ”) ½ 4

b) A˚W A˚X ß⁄jRm ½

i) A˚W A˚X ß⁄jRm ½

ii) ˘T⁄dLm ½

iii) ÿ› A˚X ß⁄jRm 1

c) ÿ› A˚X ß⁄jRm

2. a) i)   P˙VÙ”  ii)  ™uR˚PVÙd° ½× 4 = 2

iii)  ™u˙Rd°      iv)   •WÙu£vPo

b) i) •WÙu£vPo 4

ii) ™u˙Rd° ½× 4=2

iii) ˚P˙VÙ”

iv) ™u R˚PVÙd°

3. a) A˚W A˚X ß⁄jß 1

2

b) 1

4. a) D
1 
ÿu˙]Ùdœ NÙo◊ ½

D
2

©u˙]Ùdœ NÙo◊ ½

b) P Cp C⁄k’ Q Ætœ 1

c) ™u˙]ÙhPj ß˚N UÙflYßp˚X, D
2 
ÿu˙]Ùdœf NÙo©¤m D

1

©u˙]Ùdœf NÙo©¤m BYRÙp. 1+1

d)

1 5

5. •¥hPp ◊˚LlTPdL⁄Æ 1 1

6. a) œ±¬” RYfl 1

1 3

b) ˘T⁄dLm 1

7. a) Lm©L∞u ’˚Q´u± ˙W•˙VÙ A˚XL˚[l TVuT”jß 1

L⁄ÆL˚[ C˚Qj’ RLYp T¨UÙt\m ˘NnŸm A˚UlTÙœm

˚Y˚T WiFi (Wirless Fidlility. . 2

b) ˙W•˙VÙ A˚XLs 1

8. CD G›ß, TÙo˙LÙh YÙ£lTÙu 2 2

™
u

]
›

j
R
m

˙SWm

™
u

]
›

j
R
m

˙SWm

pnp
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Æ]ÙYe°

9. a) h˙WÙiLs 1

b) ˘RÙØp/LpÆ/≈h” ET˙VÙLm 1 3

c) GPS A˚Ul◊ TVuT”jß 1

10. HD 1 1

11 a) SÙ˙]Ù ˘RÙØp÷hTm 1

b) ˙WÙ˙TÙh•dv 1 3

c) @˙TÙh˙PÙ¶dv 1

12 UÙflT”m ™u˙Rd° 1 1

13 a) ™Lf£±V’ Gufl ˘TÙ⁄sT”m SÙ˙]Ù Gu\ ˘NÙp≠p C⁄k’ 1

b) 1 nm=10-˛9 - m/ J⁄ ¡hP¨u 109 J⁄ Tœß 1

c) ˘TÙ⁄hLs SÙ˙]Ù A[Ætœ UÙflm˙TÙ’ AYt±u

TWlT[Ætœm T⁄U‡dœm C˚P˙VŸs[ Æ°Rm- 1

J›eLt\ ÿ˚\´p AßL¨lTRÙp

d) U⁄j’Yj’˚\ ˛  LÙVeLs ˙YLUÙL LÙVd·•V Lh”Ls

˘RÙØp’˚\ ˛ ˘T´uhL∞u RVÙ¨l◊ 1 4

14 a) G≤VÙd ˛ Cp TVuT”jßV B´Wd LQdLÙ] YÙp‹Ls

EVokR A[Æp ˘YlTj˚Rj ˙RÙtflÆjR’ 1

b) ÷i ˘NV≠, •WÙu£vPo, ˘RÙœl◊f —tfl (IC £l) B°VYt±u

Y[of£ 1 2
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CVt©Vp  X

8. Bt\p TÙ’LÙl◊
Ußl¿h”d œ±l◊Ls

Æ]Ù Ußl¿h”d œ±l◊Ls Ußl˘Ti  ˘UÙjRm
Gi Te∏”

1. a) ˘YlT Bt\p, J∞ Bt\p 1

b) ™u˙]ÙhPj˚Rl ©\ Bt\p Y•YeLfidœ G∞ßp UÙt\

CV¤m 1

c) UdLh ˘RÙ˚L´p HtT”°u\ £±V AßL¨l◊ Bt\p

TVuTÙh•p HtT”°u\ ˘T¨V UÙt\jßtœd LÙWQUÙœm

GkßWUVUÙdLp Bt\p E˚\ÆPeL∞u AßLl

TVuTÙh•tœm Bt\p ˘S⁄dL•dœm LÙWQUÙ°\’. 2

2 a) ˚ahW_u 1

b) 150000 KJ/Kg 1

c) ®XdL¨, ˘Th˙WÙp, ˚ahW_u 1 4

d) ˘Th˙WÙp 1

˚LVÙsYRtœ G∞’. Y∞UiPX UÙN˚PRp œ˚\‹. L˙XÙ¨

Ußl◊d ·”Rp

3 a) Bd£_u °˚PlT˚R AßL¨jRp

(i)   LÙtflPu ˘RÙPo©p Y⁄°u\ TWlT[˚Y AßL¨dL‹m 1

(ii)  G¨R¤dœj ˙R˚YVÙ] ˘YlT®˚X °˚PdLf ˘NnRp

b) ˙R˚YVÙ] A[Æp Bd£_u °˚PdL‹m G¨R≠u A[‹

·P‹m ˘Nn°\’. 2 4

c) ÿ›˚UVt\ G¨R≠u LÙWQUÙL LÙoTu ˙UÙ]Ùd˚N”m,

L¨Ÿm, LÙoTu˚P Bd˚N” ˙RÙu\‹m Y∞UiPX

UÙN˚PR¤dœd LÙWQUÙL‹m ˘Nn°\’. 1

4 a) T•U G¨l˘TÙ⁄hLs ¡i”m ˙RÙtflÆdL CVXÙR

G¨˘TÙ⁄hLs 1

b) E´¨d LØ‹Ls EVokR A›jRjß¤m ˘YlT®˚X´¤m

Bd£_u CpXÙUp ˙YßUÙt\jßtœ EhTh” T•U

G¨˘TÙ⁄hLs ˙RÙufl°u\] 1 3

c) ˘Th˙WÙp, ®XdL¨ 1

5 a) G¨Ÿm˙TÙ’ HWÙ[UÙ] ˘YlT Bt\˚X ˘Y∞Æ”°u\

˘TÙ⁄hL[Ùœm G¨˘TÙ⁄hLs

ßPm˛Æ\œ, ßWYm ˛ Ui˘Qi˘Qn 2

b) G¨˘TÙ⁄hL∞u AßLlTVuTÙh•u LÙWQUÙLj

˙RÙufl°u\ T—˚Ud œ•p YÙŸdLs È™´u ˙UtTWl©¤m

Y∞UiPXjß¤m ˘YlT®˚X˚V AßL¨dL‹m ◊Æ

˘YlTU˚PR¤dœd LÙWQUÙL‹m ˘Nn°\’. 1 4

c) ºNp YÙL]eLs ˘Y∞˙Vtfl°u\ LÙoTu˚P Bd˚N”,

NpTo ˚P Bd˚N” B°VYt±u A[‹ ·”RXÙL

C⁄dœm. A’ ◊Æ˘YlTU˚PR˚X ˙YLlT”j’°\’. 1

6 a) E´oYÙŸ EtTjß A˚Ul©p Bd£_u CpXÙUp

TÙdº¨VÙdL∞u ˘NVpTÙh•u Æ˚[YÙL E´oYÙŸ

˙RÙufl°\’. 1

b) E´oYÙŸ, ·”Rp L˙XÙ¨ Ußl◊ Ei”,

—tflf„Zp UÙN˚PRp œ˚\‹ 1
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Æ]ÙYe°

c) NÍL E´oYÙŸ EtTjß A˚Ul◊Ls —tflf„Zp UÙN˚PR˚Xd

Lh”lT”jRj ’˚Q◊¨°\’. ˛ G∞ßp °˚Pd°u\ Bt\p

E˚\ÆPm ˘NX‹ œ˚\°\’. 1 3

7 a) T—˚U Bt\p -- CVt˚L˙VÙ” C˚QkR Bt\p

E˚\ÆPeL∞p C⁄k’ —tflf„Zp UÙN˚PR˚Xj

˙RÙtflÆdLÙR ÿ˚\´p RVÙ¨dLlT”°u\ Bt\˙X

T—˚U Bt\p. 1

T›l◊ Bt\p ˛ ˘Th˙WÙ≠Vm, ®XdL¨ B°VYt˚\l

TVuT”jß RVÙ¨d°u\ Bt\¤m, A‘dL⁄ Bt\¤m

T›l◊ Bt\p Gu\ ˘TV¨p A±VlT”°\’.

b)  T—˚U Bt\p ˛ „¨V™uLXm, A˚X Bt\p, øo ™u]Ùt\p,

LÙt\Ù˚X. 2 4

T›l◊ Bt\p ˛ A‘dL⁄ E˚X, ºNp Gg£u,

A]p ™u ®˚XVm

c) (i)  E´oYÙŸ EtTjß A˚Ul◊Ls ®flY ˙Yi”m 1

(ii)  „¨V ™u Rh”L˚[l TVuT”jR ˙Yi”m.

8 a) A‘dL⁄ C˚Q‹ 1

b) E= mc2                               m=1 g

=
1

1000
× 3× 108

× 3× 108 2 5

=

16

3

9 10

10

×

=9× 1013 J

c) ˘RÙPof£VÙ] A‘dL⁄ £˚R‹ Bt\p YÙnkR ˘Y•jR¤dœ

LÙWQUÙ°\’ (A‘œi”) 1

d) Bt\p ˘S⁄dL•Ÿm, EVokR A[Æ¤s[ ˘RÙØp Y[of£Ÿm

™Ll˘T⁄U[Æ¤s[ Bt\p EtTjßdœ FdLÍh”°\’. 1

9 a) CXhNdLQdLÙ] Y⁄PeLfidœ ÿu]o Ui‘dL•´p

◊˚RŸiP RÙYWeLfim E´¨]eLfim LÙt±u

˘RÙPo©u±Ÿm EVokR ˘YlT®˚X´¤m A›jRjß¤m

E⁄UÙt\m A˚Pk’ ˙RÙu±V˙R T•U G¨˘TÙ⁄hLs 1

b) LÙoTu 1 5

c) A˙UÙ≤VÙ, ®XdL¨ YÙŸ, ®XdL¨ RÙo, ˙LÙd. 1

d) T•U G¨˘TÙ⁄hLs ˘Y∞˙Vtfl°u\ T—˚Ud œ•p YÙŸdLs

È™´u ˙UtTWl©¤m Y∞UiPXjß¤m ˘YlT®˚X˚V

AßL¨dL‹m ◊Æ ˘YlTU˚PR¤dœd LÙWQUÙL‹m ˘Nn°\’. 2

10 a) LNG˛ ßWYUÙdLlThP CVt˚L YÙŸ. CVt˚L YÙŸ˚Y

ßWYUÙd° YÙVl◊Lfid˙LtT ˘RÙ˚XÁWeLfidœ ˘LÙi”

˘NpXXÙm. Y∞UiPX ˘YlT®˚X´p ¡i”m YÙŸYÙL

UÙt± œZÙn YØVÙL Æ≤˙VÙ°dL‹m CV¤m. 1 3

b) LNG I NÙRÙWQ A›jRjßp E⁄YÙdL‹m ˘RÙ˚X

ÁWeLfidœ G∞ßp ˘LÙi” ˘NpX‹m CV¤m. 2

11 a) ˚ahW_u G∞ßp æTt\d·•V’m ˘Y•dœm Ru˚U

Es[’UÙœm. AR]Ùp J⁄ CPjß≠⁄k’ ˙Y˘\Ù⁄

CPjßtœd ˘LÙi” ˘NpX˙YÙ ˙N™dL˙YÙ £WUm Ei”. 1 2

b) Bd£_u 1
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CVt©Vp  X

12 a) E´¨dLØ‹L˚[ E´oYÙŸYÙL UÙtflm ˙TÙ’ ·”Rp L˙XÙ¨

Ußl◊s[ G¨˘TÙ⁄s °˚Pd°\’. Y∞UiPX UÙN˚PRp

œ˚\°\’ 1

b) ¡j˙Ru 1 3

c) Sm˚Uf —t±¤m YØ˙VÙWeL∞p AXh£VUÙLj Ád°

≈NlT”m UÙ—L˚[ NÿRÙV E´oYÙŸ EtTjß A˚Ul©p

˙N™lTRu YØVÙL Bt\p ˘S⁄dL•dœ J⁄ œ±l©hP

A[‹ Y˚W æo‹ LÙQXÙm. AXh£VUÙLj Ád°

≈NlT”°u\ UÙ—Ls A˚Zj’j ˙RÙtflÆd°u\

˘RÙtfl˙SÙnL˚[j R”lTRtœm CV¤m. 1

13 i) A‘dL⁄ C˚Q‹ 1

ii) A‘dL⁄ £˚R‹

Ceœ E = MC2  A[Æp ˘TÙ⁄s Bt\XÙL UÙfl°\’ 1 2
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