
d{kk 12 osQ fy,

fØ;kdyki

A B
O

p

a-a

Q

P

r

 C

O

Y

X

P9

 (0, )y

  y

 A

 D

 B

X
�

Y
�
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100 iz;ksx'kkyk iqfLrdk

The basic principles of learning mathematics are :

(a) learning should be related to each child individually (b)

the need for mathematics should develop from an intimate

acquaintance with the environment (c) the child should be

active and interested, (d) concrete material and wide variety

of illustrations are needed to aid the learning process (e)

understanding should be encouraged at each stage of

acquiring a particular skill (f) content should be broadly

based with adequate appreciation of the links between the

various branches of mathematics, (g) correct mathematical

usage should be encouraged at all stages.

– Ronwill
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jpuk dh fof/

,d IykbZoqM dk VqdM+k yhft, vkSj ml ij lI+ksQn dkx”k fpidkb,A IykbZoqM osQ mQij
;kn`fPNd :i ls dhyksa dh lgk;rk ls rkjksa dks bl izdkj fLFkj dhft, fd buesa ls oqQN
lekarj gksa] oqQN ,d nwljs osQ yacor~ gksa rFkk oqQN >qosQ gq, gksa tSlk vkÑfr 1 esa fn[kk;k
x;k gSA

mís'; vko';d lkexzh
;g lR;kfir djuk fd ,d ry esa lHkh
lekarj js[kkvksa osQ leqPp; L esa ,d R =

{(l, m) : l ⊥ m} }kjk ifjHkkf"kr laca/ lefer
gS ijarq LorqY; vkSj laØked ugha gSA

IykbZoqM dk VqdM+k oqQN rkjksa osQ VqdM+s
(8), dhysa] lI+ksQn dkx”k] xksan bR;kfnA

fØ;kdyki 1

xf.kr 101

izn'kZu

1. eku yhft, fd n'kkZbZ xbZ rkjsa js[kk,¡ l
1
, l

2
, ..., l

8
 dks fu:fir djrh gSaA

2. rkj l
1
 izR;sd js[kk l

2
, l

3
, l

4
 osQ yacor~ gSA (vkÑfr 1 nsf[k,)

Lab manual XII (setting on (Hindi) 13-08-09) 1_10.pmd 28-Jun-2019, 10:39 AM101



102 iz;ksx'kkyk iqfLrdk

3. l
6
 js[kk l

7
 osQ yacor~ gSA

4. js[kk l
2
 js[kk l

3
 osQ lekarj gS] l

3
 js[kk l

4
 osQ lekarj gS l

5
, l

8
 osQ lekarj gSA

5. (l
1
, l

2
), (l

1
, l

3
), (l

1
, l

4
), (l

6
, l

7
) ∈ R

izs{k.k

1. vkòQfr 1 esa dksbZ Hkh js[kk Lo;a osQ yacor~ ugha gS blfy, laca/ R = {( l, m) :  l ⊥ m}

______A (gS@ugha gS)

2. vko`Qfr 1 esa 1 2l l⊥  D;k l
2
 ⊥ l

1
\

 
______ (gS@ugha gS)

∴ ( l
1
,  l

2
) ∈ R ⇒ ( l

2
,  l

1
) 

 
______ R (∉/∈)

blh izdkj] l
3
 ⊥ l

1
 D;k  l

1
 ⊥ l

3
\ _______  (gS@ugha gS)

∴ ( l
3
, l

1
) ∈ R ⇒ ( l

1
, l

3
) 

 
______ R (∉/∈)

iqu% l
6
 ⊥ l

7
 D;k l

7
 ⊥ l

6 
\ _______  (gS@ugha gS)

∴ ( l
6
, l

7
) ∈ R ⇒ ( l

7
, l

6
) 

 
______ R (∉/∈)

∴ laca/ R lefer  ....   (gS@ugha gS)

3. vko`Qfr 1 esa] l
2
 ⊥ l

1
 vkSj l

1 
⊥  l

3
 D;k l

2
 ⊥ l

3
 ... (gS@ugha gS)

vFkkZr~ (l
2
, l

1
) ∈ R vkSj (l

1 
, l

3
) ∈ R ⇒ (l

2
, l

3
) 

 
______ R (∉/∈)

∴ laca/ R laØked ....  (gS@;k ugha gS)

vuqiz;ksx

bl fØ;kdyki dk mi;ksx] ;g tk¡pus osQ fy,
fd;k tk ldrk gS fd ,d fn;k x;k laca/
rqY;rk&laca/ gS ;k ugha gSA

fVIi.kh

1. bl fLFkfr esa laca/ ,d rqY;rk
laca/ ugha gSA

2. bl fØ;kdyki dh iqujko`fÙk
fofHkUu fLFkfr;ksa esa oqQN vkSj rkjsa
ysdj dh tk ldrh gSA
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jpuk dh fof/

mi;qDr vkdkj dk IykbZoqM dk ,d VqdM+k yhft, vkSj ml ij lI+ksQn dkx”k fpidkb,A
IykbZoqM ij dhyksa dh lgk;rk ls ;kn`fPNd :i ls rkjksa dks bl izdkj fLFkj dhft, fd
muesa ls oqQN lekarj gksa] oqQN ,d nwljs osQ yacor~ gksa vkSj oqQN >qosQ gq, (fRk;Zd) gksa
tSlk vko`Qfr 2 esa fn[kk;k x;k gSA

mís'; vko';d lkexzh
;g lR;kfir djuk fd ,d ry esa lHkh js[kkvksa
dk leqPp; R tks R = {( l,  m) :  l

 
|| m} }kjk

ifjHkkf"kr gS] ,d rqY;rk laca/ gSA

IykbZoqM dk ,d VqdM+k] rkj osQ oqQN
VqdM+s (8) dhysa] lI+ksQn dkx”k] xksan bR;kfnA

fØ;kdyki 2

izn'kZu

1. eku yhft, fd n'kkZbZ xbZ rkjsa js[kkvksa l
1
, l

2
, ..., l

8
 dks fu:fir djrh gSaA

2. js[kk l
1
 izR;sd js[kk l

2
, l

3
, l

4
 osQ yacor~ gSA

3. js[kk l
6
 js[kk l

7
 osQ yacor~ gSA
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104 iz;ksx'kkyk iqfLrdk

4. js[kk l
2
 js[kk l

3
 osQ lekarj gS] js[kk l

3
 js[kk l

4
 osQ lekarj gS vkSj js[kk l

5
 js[kk l

8
 osQ lekarj gSA

5. (l
2
, l

3
), (l

3
, l

4
), (l

5
, l

8
), ∈ R

izs{k.k

1. vko`Qfr 2 esa izR;sd js[kk Lo;a osQ lekarj gSA blfy, laca/ R = {( l,  m) :  l
 
|| m} ,d

LorqY; laca/ ______A (gS@ugha gS)

2. vko`Qfr 2 esa izsf{kr dhft, fd 2 3l l� gS

D;k l
3
 ... l

2
gS (|| / || )

blfy, (l
2
, l

3
) ∈ R ⇒ (l

3
, l

2
) ... R  (∉/∈)

blhizdkj l
3 
|| l

4
 D;k l

4 
...l

3
? (|| / || )

blfy, (l
3
, l

4
) ∈ R ⇒ (l

4
, l

3
) ... R  (∉/∈)

vkSj (l
5
, l

8
) ∈ R ⇒ (l

8
, l

5
) ... R  (∉/∈)

∴ vr% laca/ R ,d lefer laca/ ... A (gS@ugha gS)

3. vko`Qfr 2 esa izsf{kr dhft, fd l
2
 || l

3
 vkSj

l
3
 || l

4
 A D;k l

2
 ... l

4
 \ (|| / ||)

blfy, (l
2
, l

3
) ∈ R vkSj (l

3
, l

4
) ∈ R ⇒ (l

2
, l

4
) ... R (∈/∉)

blh izdkj l
3
 || l

4
 vkSj l

4
 || l

2
 D;k l

3
 ... l

2
 ?  (|| / || )

blfy, (l
3
,  l

4
) ∈ R, (l

4
, l

2
) ∈ R ⇒ (l

3
, l

2
) ... R (∈,∉)

bl izdkj] laca/ R ,d laØked laca/ ... A (gS@ugha gS)

vr% laca/ R ,d LorqY;] lefer vkSj laØked laca/ gSA blfy, R ,d rqY;rk&laca/ gSA

vuqiz;ksx

;g fØ;kdyki rqY;rk&laca/ le>us osQ fy,
mi;ksxh gSA

bl fØ;kdyki dh iqujkòfÙk fofHkUu
fLFkfr;ksa esa oqQN vkSj rkj ysdj dh
tk ldrh gSA

fVIi.kh
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jpuk dh fof/

1. dkMZcksMZ osQ ckb± vksj ,d IykfLVd dh iV~Vh fpidkb, vkSj ml ij rhu dhyas fLFkj dhft,
tSlk vkòQfr 3.1 esa fn[kk;k x;k gSA iêðh ij dhyksa dks 1, 2 vkSj 3 ls ukekafdr dhft,A

2. dkMZcksMZ osQ nk;ha vksj ,d nwljh IykfLVd dh iêðh fpidkb, vkSj ml ij nks dhysa fLFkj
dhft, tSlk vkòQfr 3.2 esa fn[kk;k x;k gSA iêðh ij dhyksa dks a vkSj b uke nhft,A

mís'; vko';d lkexzh

,d ,sls iQyu dk fu:i.k djuk tks
,oSQdh ugha gS ijarq vkPNknd gSA

dkMZcksMZ] dhysa] lqryh] xksan vkSj IykfLVd
dh iêðh (iêðh)

fØ;kdyki 3

3. vko`Qfr 3.3 esa fn[kk, x, vuqlkj ckb± iêðh dh dhyksa dks nkb± iêðh dh dhyksa ls lqryh
}kjk tksfM+,A

izn'kZu

1. leqPp; X = {1, 2, 3} yhft,A

2. leqPp; Y = {a, b} yhft,A

3. leqPp; X osQ vo;oksa dks leqPp; Y osQ rnuq:iksa vo;oksa ls lqryh }kjk tksfM+, tSlk
vkÑfr 3-3 esa fn[kk;k x;k gSA
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106 iz;ksx'kkyk iqfLrdk

izs{k.k

1.   X osQ vo;o 1 dk Y  esa izfrfcac __________gSA

X osQ vo;o 2 dk Y esa izfrfcac  __________gSA

X osQ vo;o 3 dk  Y esa izfrfcac  __________gSA

blfy,] vko`Qfr 3.3 ,d __________ fu#fir djrh gSA

2. X osQ izR;sd vo;o dk Y esa _________ izfrfcac gSA blfy, iQyu _________gSA
(,oSQdh@,oSQdh ugha)

3. Y osQ izR;sd vo;o dk X esa iwoZ izfrfcac (pre-image) dk _________gSA
(vfLrRo@vfLrRo ugha) blfy, iQyu ________ gSA (vkPNknd@vkPNknd ugha)

vuqiz;ksx

bl fØ;kdyki dk mi;ksx ,oSQdh vkSj vkPNknd
iQyuks a dks iznf'kZr djus osQ fy, fd;k tk
ldrk gSA

leqPp; X vkSj Y osQ vo;oksa dh
la[;k esa ifjorZu djrs gq, bl
fØ;kdyki dk izn'kZu dhft,A

fVIi.kh
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jpuk dh fof/

1. dkMZcksMZ osQ ckb± vksj ,d IykfLVd dh iêðh fpidkb, vkSj bl ij nks dhysa fLFkj
dhft, tSlk vko`Qfr 4.1 esa fn[kk;k x;k gSaA dhyksa dks a vkSj b uke nhft,A

2. dkMZcksMZ osQ nkb± vksj ,d nwljh IykfLVd dh iêðh fpidkb, vkSj ml ij rhu dhysa
fLFkj dhft, tSlk vko`Qfr 4.2 esa fn[kk;k x;k gSA nkb± vksj dh iêðh ij dhyksa dks
1, 2 vkSj 3 uke nhft,A

mís'; vko';d lkexzh

,d iQyu dks iznf'kZr djuk tks ,oSQdh gS
ijarq vkPNknd ugha gSA

 dkMZcksMZ] dhysa] lqryh] xksan vkSj IykfLVd
dh ifêð;k¡A

fØ;kdyki 4

3. ckb± vksj dh iêðh dh dhyksa dks nkb± vksj dh dhyksa ls lqryh }kjk tksfM+, tSlk
vko`Qfr 4.3 esa fn[kk;k x;k gSA
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108 iz;ksx'kkyk iqfLrdk

izn'kZu

1. leqPp; X = {a, b} yhft,

2. leqPp; Y = {1, 2, 3} yhft,

3. X osQ vo;oksa dks Y osQ vo;oksa ls lqryh }kjk tksfM+, tSlk vkÑfr 4-3 esa fn[kk;k x;k gSA

izs{k.k

1. X osQ vo;o a  dk Y esa izfrfcac ______________gSA

X osQ vo;o b dk Y esa izfrfcac ______________gSA

blfy,] vko`Qfr 4.3 ,d _____________________fu#fir djrh gSA

2. X osQ izR;sd vo;o dk Y esa _________ izfrfcac gSA blfy, iQyu _____________

gSA (,oSQdh@,oSQdh ugha)

3. Y osQ vo;o 1 dk X esa iwoZ izfrfcac dk __________ (vfLrRo gS@vfLRkRo ugha gS)
blfy,] iQyu__________ gSA (vkPNknd@vkPNknd ugha)

bl izdkj] vko`Qfr 4.3 ,d iQyu dks fu:fir djrh gS tks _________ gS iajrq
vkPNknd ugha gSA

vuqiz;ksx

bl fØ;kdyki dk mi;ksx ,oSQdh tks vkPNknd ugha gSaA iQyuksa dh ladYiuk dks iznf'kZr
djus osQ fy, fd;k tk ldrk gSA
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jpuk dh fof/

1. mi;qDr foekvksa] eku yhft,  30 cm × 30 cm dk ,d dkMZcksMZ yhft,A

2. dkMZcksMZ ij 25 cm × 25 cm vkdkj dk lI+ksQn pkVZ isij fpidkb,A

3. isij ij nks ijLij yac js[kk,¡ [khafp, vkSj mUgsa ledksf.kd v{k X′OX vkSj YOY′ osQ
uke nhft, (vko`Qfr 5 nsf[k,)A

mís'; vko';d lkexzh

sin x  osQ xzkI+kQ dk iz;ksx djosQ 1sin x
−  dk

xzkI+kQ [khapuk vkSj niZ.k ijkorZu (js[kk
y = x osQ lkis{k) dh ladYiuk dk izn'kZu
djukA

dkMZcksMZ] lI+ksQn pkVZ isij] :yj] jaxhu
isu] xksan] isafly] jcj (eraser)] dVj]
dhysa vkSj irys rkj

fØ;kdyki 5

vko`Qfr 5

•
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110 iz;ksx'kkyk iqfLrdk

4. x&v{k ij 1 bdkbZ dks y&v{k dh 1 bdkbZ dk 1.25 xq.kk ysrs gq, v{kksa dks lfUudV
:i esa va'kkafdr dhft, tSlk vko`Qfr 5 esa fn[kk, x;k gSA

5. funsZ'kkad ry esa fcanqvksa  dks

lfUudV :i esa vafdr dhft, vkSj izR;sd fcanq N
1
, N

2
, N

3
, N

4
, ij dhysa fLFkj dhft,A

6. blh izfØ;k dks x v{k osQ nwljh vksj fcanqvksa

 osQ lfUudV eku

ysdj nksgjkb, vkSj bu fcanqvksa N
1
′, N

2
′, N

3
′, N

4
′ ij dhysa fLFkj dhft,A fcanq O ij Hkh

,d dhy fLFkj dhft,A

7. x&v{k osQ nksuksa vksj dh dhyksa dks rkj }kjk tksfM+, ftlls sin x dk xzkI+kQ 
–

2 2

π π
ls

izkIr gksxkA

8. js[kk y = x dk xzkI+kQ [khafp,A (fcanqvksa (1, 1), (2, 2), (3, 3), ... vkfn dks vkysf[kr dj
vkSj bu fcanqvksa dks rkj ls tksfM+,)

9. dhyksa N
1
, N

2
, N

3
,
 
N

4
 ls js[kk y = x ij yac [khafp, vkSj bruk c<+kb, fd js[kk y =  x

ls yac dh nksuksa vksj dh nwjh cjkcj gksA bu fcanqvksa I
1
, I

2
, I

3
, I

4
 ij dhysa fLFkj dhft,A

10. mi;qZDr fØ;kdyki dks x&v{k osQ nwljh vksj nksgjkb, vkSj I
1
′, I

2
′, I

3
′, I

4
′ ij dhysa fLFkj

dhft,A

11. js[kk y = x osQ nksuksa vksj dh dhyksa dks ,d rkj ls feykb, tks 1siny x
−=  dk xzkI+kQ

n'kkZrk gSA

izn'kZu

js[kk y = x ij ,d niZ.k jf[k,A sin x osQ xzkI+kQ dk niZ.k izfrfcac 1sin x
−  osQ xzkI+kQ dks fu:fir

djsxkA ;g bl rF; dks n'kkZrk gS fd sin x dk niZ.k ijkorZu 1sin x
−  gksrk gS vkSj

foykser% HkhA
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izs{k.k

niZ.k (js[kk y = x)esa fcanq N
1
 dk izfrfcac _________gSA

niZ.k (js[kk y = x)esa fcanq N
2
 dk izfrfcac _________gSA

niZ.k (js[kk y = x)esa fcanq N
3
 dk izfrfcac _________gSA

niZ.k (js[kk y = x)esa fcanq N
4
 dk izfrfcac _________gSA

niZ.k (js[kk y = x)esa fcanq 1

1N  dk izfrfcac _________gSA

niZ.k (js[kk y = x)esa fcanq 1

2N dk izfrfcac _________gSA

niZ.k (js[kk y = x)esa fcanq 1

3N  dk izfrfcac _________gSA

niZ.k (js[kk y = x)esa fcanq 1

4N  dk izfrfcac _________gSA

y = x esa sin x osQ xzkI+kQ dk izfrfcac _________ dk xzkI+kQ gS vkSj y = x esa sin –1x osQ xzkI+kQ
dk izfrfcac __________dk xzkI+kQ gSA

vuqiz;ksx

–1 1cos , tanx x
−  bR;kfn dk xzkI+kQ [khapus osQ fy, blh izdkj ds fØ;kdyki fu"ikfnr fd,

tk ldrs gSaA
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112 iz;ksx'kkyk iqfLrdk

jpuk dh fof/

1. mi;qDr vkdkj dk ,d dkMZcksMZ yhft, vkSj ml ij lI+ksQn pkVZ isij fpidkb,A

2. bl ij ,d ,dd o`Ùk [khfp, ftldk osQnz O gSA

3. o`Ùk osQ osQanz ls nks yac js[kk,¡ X′OX vkSj YOY′ [khafp, tks Øe'k% x-v{k vkSj y-v{k
dks fu:fir djsa tSlk vko`Qfr 6.1 esa fn[kk;k x;k gSA

4. tgk¡ o`Ùk x-v{k vkSj y-v{k dks dkVrk gS] mu fcanqvksa dks Øe'k% A, C, B vkSj D ls
vafdr dhft,] tSlk vko`Qfr 6.1 esa fn[kk;k x;k gSA

5. nks iVfj;ksa dks y-v{k osQ
leakrj rFkk dkMZcksMZ dh
lEeq[k fn'kkvks a es a fLFkj
dhft,A ,d LVhy osQ rkj
dks nksukas iVfj;ksa osQ chp bl

rjg ls jf[k, fd og x-v{k
osQ leakrj py (f[kld) losQ

tSlk vko`Qfr 6.2 esa fn[kk;k

x;k gSA

6. bdkbZ yackbZ dh ,d lqbZ
yhft,A blosQ ,d fljs dks
o`Ùk osQ osQanz ij bl izdkj

mís'; vko';d lkexzh
,dd o`Ùk dk iz;ksx djosQ izfrykse
f=kdks.kferh; iQyu sin–1 x osQ eq[;
ekuksa dh Nku&chu djukA

dkMZcksMZ] lI+ksQn pkVZ isij] iVfj;k¡] :yj]
xksan] LVhy osQ rkj vkSj lqbZA

fØ;kdyki 6
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j[kuk gS fd bldk nwljk
fljk òÙk osQ vuqfn'k Lora=k
:i ls ?kwe losQ] tSlk vkòQfr

6.2 esa fn[kk;k x;k gSA

izn'kZu

1. lqbZ dks x-v{k dh /ukRed
fn'kk esa ,d  LosPN dks.k]
eku yhft, x

1
] osQ vuqfn'k

jf[k,A dks.k dk jsfM;u
eki ,dd o`Ùk osQ var%
[kafMr pki dh yackbZ osQ
cjkcj gSA

2. LVhy osQ rkj dks iVfj;ksa osQ chp x-v{k osQ leakrj bl rjg ljdkb, fd rkj lqbZ osQ
Loar=k fljs (eku yhft, P

1
ij) feyrk gSA

3. fcanq P
1
 osQ y-funsZ'kkad dks y

1
 ls fufnZ"V dhft,] tgk¡ y

1
 ,dd o`Ùk osQ osQanz ls LVhy

osQ rkj dh yacor~ nwjh gS ftlls y
1
 = sin x

1
 izkIr gksrk gSA

4. lqbZ dks okekorZ vkSj vkxs ?kqekb, ftlls ;g dks.k π – x
1
 ij ig¡qp tk,A ljdus okys

LVhy osQ rkj dh lgk;rk ls izfrPNsnh fcanq P
2
 dk y-funsZ'kkad Kkr dhft,A dks.kksa osQ

fofHkUu ekuksa osQ fy, fcanqvksa P
1
 vkSj P

2
 osQ y-funsZ'kkad dk eku leku gS vFkkZr

y
1
 = sinx

1
 vkSj y

1
 = sin (π – x

1
)A blls ;g iznf'kZr gksrk gS fd izFke vkSj f}rh;

prqFkk±'k esa fy, x, dks.kksa osQ fy, iQyu sin ,d ,oSQdh iQyu ugha gSA

5. lqbZ dks Øe'k% dks.kksa – x
1
 vkSj (– π + x

1
) ij jf[k,A LVhy osQ rkj dks x-v{k osQ lekarj

ljdkrs gq, ;g fn[kkb, fd fcanqvksa P
3
 vkSj P

4
 osQ fy, y-funsZ'kkad leku gS vkSj bl

izdkj iQyu sin] rhljs vkSj pkSFks prqFkk±'k osQ fcanqvksa osQ fy, ,oSQdh iQyu ugha gS tSlk
vko`Qfr 6.2 esa fn[kk;k x;k gSA

6. ijarq fcanqvksa P
3
 vkSj P

1
 osQ y-funsZ'kakd fHkUu gSaA lqbZ dks okekorZ 

2

π
−  ls izkajHk djosQ 

2

π
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rd ?kqekb, vkSj LVhy osQ rkj
dks x-v{k osQ lekarj ljdkrs
gq, fcanqvksa P

5
, P

6
, P

7
 vkSj P

8

osQ y-funsZ'akkdksa osQ O;ogkj dks
è;kuiwoZd nsf[k,A blosQ vuqlkj
fcUnqvksa P

5
, P

6
, P

7
 vkSj P

8
 osQ

y-funsZ'akkd fHkUu gSaA (nsf[k,
vko`Qfr 6.3)A vr% iQyu sin]

izkar ,
2 2

π π 
−  

 esa ,oSQdh gS

vkSj bldk ifjlj [– 1, 1] gSA

7. lqbZ dks varjky ,
2 2

π π 
−  

esa

fLFkr fdlh LosPN dks.k (eku yhft, θ) ij jf[k, vkSj izfrPNsnh fcanq P
9
 osQ y-funsZ'kakd

dks  y ls fufnZ"V (Denote) dhft, (nsf[k, vko`Qfr 6.4)A rc y = sin θ vFkok

θ = sin–1y D;ksafd sine iQyu izkar ,
2 2

π π 
−  

 vkSj ifjlj [–1, 1] esa ,oSQdh rFkk

vkPNknh gSA blfy, izfrykse
iQyu sin–1 dk vfLRkRo gSA
sin–1 iQyu dk izkar [–1, 1] gS

vkSj ifjlj ,
2 2

π π 
−  

 gSA bl

ifjlj dks sin–1 iQyu dk eq[;
eku dgrs gSaA

isz{k.k

1. sin iQyu prqFkk±'k _____ vkSj
_____ esa 'kwU;srj gSA
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2. rhljs vkSj pkSFks prqFkk±'k esa sin iQyu ______ gSA

3. θ = sin–1 y   ⇒ y  = ________ θ tgk¡ 
2

π
− ≤ θ ≤  ________.

4. sin iQyu osQ nwljs izkar tgk¡ ;g ,oSQdh vkSj vkPNknd gS sin–1 iQyu osQ _____ gSA

vuqiz;ksx

bl izdkj osQ fØ;kdyki dk mi;ksx cos–1y iQyu osQ eq[; eku Kkr djus osQ fy, fd;k
tk ldrk gSA
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jpuk dh fof/

1. Mªkbax cksMZ ij 20 cm × 20 cm  osQ mi;qDr vkdkj dk eksVk lI+ksQn dkx”k xksan ls
fpidkb,A

2. dkx”k ij nks yacor~ js[kk,¡ XOX′ vkSj  YOY′ [khafp, tks funsZ'kkad v{kksa dks iznf'kZr
djrh gSaAA

mís'; vko';d lkexzh
ax vkSj log

a
x, a > 0, a ≠ 1 osQ xzkI+kQ [khapuk

vkSj ;g tk¡puk fd os ,d nwljs osQ niZ.k
izfrfcac gSaA

Mªkbax&cksMZ] T;kferh; midj.k] Mªkabx fiu]
iryk rkj] LosQp isu] lI+ksQn eksVk dkx”k
xksan] iasfly] bjs”kj (jcM+)] xzkI+kQ isijA

fØ;kdyki 7
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3. nksuksa v{kksa dk va'kkoaQu dhft, tSlk vko`Qfr 7  esa fn[kk;k x;k gSA

4. a = 2 ekurs gq, oqQN Øfer ;qXe tks y = ax vkSj y = log
a
x dks larq"V djrs gSa] Kkr

dhft,A nksuksa fLFkfr;ksa esa fcanqvksa osQ laxr Øfer ;qXeksa dks vkysf[kr dhft, vkSj Lora=k
gLr oØ ls feykb,A bu vkys[kksa osQ vuqfn'k Mªkbax fiuksa dh lgk;rk ls iryh rkjsa fLFkj
dhft,A

5. y = x dk xzkI+kQ [khafp, vkSj xzkI+kQ osQ vuqfn'k Mªkbax fiuksa dh lgk;rk ls ,d rkj fLFkj
dhft,A

izn'kZu

1. ax osQ fy, a = 2 (ekuk) yhft, vkSj bldks larq"V djus okys Øfer ;qXe Kkr dhft,
tSls

x 0 1 –1 2 –2 3 –3
1

2
–

1

2
4

2x 1 2 0.5 4
1

4
8

1

8
1.4 0.7 16

vkSj bu Øfer ;qXeksa dks xzkI+kQ isij ij vkysf[kr dhft, vkSj izR;sd fcanq ij Mªkbax
fiu fLFkj dhft,A

2. Mªkbax fiuksa osQ vk/kj dks ,d irys rkj ls tksfM+,] ;g 2x osQ xzkI+kQ dks fu:fir djrk gSA

3. log
2
x = y ls 2y

x =  izkIr gksrk gS] bldks larq"V djus okys oqQN Øfer ;qXe gaS

x 1 2
1

2
4

1

4
8  

1

8

y 0 1 –1 2 –2 3 –3

bu Øfer ;qXeksa dks xzkI+kQ isij ij vkysf[kr dhft, vkSj izR;sd vkysf[kr fcanq ij Mªkbax
fiu yxkb,A Mªkbax fiuksa osQ vk/kj dks ,d irys rkj ls tksfM+,A ;g log

2
x osQ xzkI+kQ dks

fu:fir djrk gSA
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4. xzkI+kQ isij ij js[kk y = x dk xzkI+kQ [khafp,A

5. rkj osQ vuqfn'k ,d niZ.k jf[k, tks y = x dks fu:fir djrk gSA ;g ns[kk tk ldrk gS
fd nksuksa xzkI+kQ fn, x, iQyuksa osQ js[kk y = x osQ lkis{k ,d nwljs osQ niZ.k izfrfcac gSaA

izs{k.k

1. y = 2x osQ xzkI+kQ esa Øfer ;qXe (1, 2) dk y = x esa izfrfcac ______ gSA ;g
y = _______ osQ xzkI+kQ esa fLFkr gSA

2. y = log
2
x osQ xzkI+kQ esa Øfer ;qXe  (4, 2) dk y = x esa izfrfcac _________ gS tks

y = _______ osQ xzkI+kQ esa fLFkr gSA

bl izfØ;k dks nksuksa xzkI+kQksa esa oqQN vkSj fcanq ysdj nksgjkb,A

vuqiz;ksx

;g fØ;kdyki pj?kkrkadh vksj y?kqxq.kdh; iQyuksa dh ladYiuk dks le>us esa mi;ksxh gS tks
y = x ij ,d nwljs osQ niZ.k izfrfcac gSA

Lab manual XII (setting on (Hindi) 13-08-09) 1_10.pmd 28-Jun-2019, 10:39 AM118



xf.kr 119

jpuk dh fof/

1. ,d xzkI+kQ isij dks lI+ksQn dkx”k ij fpidkb, vkSj mls gkMZcksMZ ij fLFkj dhft,A

2. y?kqxq.kd lkj.kh ;k oSQyoqQysVj dh lgk;rk ls iQyu y =  log
10

x dks larq"V djus okys
oqQN Øfer ;qXe Kkr dhft, vkSj iQyu dk xzkI+kQ isij ij [khafp, (nsf[k, vko`Qfr 8)A

mís'; vko';d lkexzh

lk/kj.k y?kqxq.kd (vk/kj 10 ij) vkSj
izko`Qfrd y?kqxq.kd (vk/kj e ij) osQ chp
fdlh la[;k x osQ fy, laca/ fu/kZfjr djukA

gkMZcksMZ] lI+ksQn dkx”k] xzkI+kQ isij] iasfly]
LosQy y?kqxq.kd lkj.kh ;k oSQyoqQysVj

fØ;kdyki 8

Lab manual XII (setting on (Hindi) 13-08-09) 1_10.pmd 28-Jun-2019, 10:39 AM119



120 iz;ksx'kkyk iqfLrdk

3. blh izdkj iQyu y′ = log
e
x dk xzkI+kQ mlh xzkI+kQ isij ij tSlk vko`Qfr 8 esa fn[kk;k x;k

gS] [khafp, (blosQ fy, y?kqxq.kd lkj.kh ;k oSQyoqQysVj dk iz;ksx djsaA)

izn'kZu

1. x-v{k dh èkukRed fn'kk esa dksbZ fcanq yhft, vkSj bldk x-funsZ'kkad uksV dhft,A

2. x osQ bl eku osQ fy,] nksuksa iQyuksa y
 
= log

10
x vkSj  y′ = log

e
x osQ xzkI+kQ ls y-funsZ'kkadksa

dks LosQy dh lgk;rk ls lgh ekfi, vkSj mudks y rFkk y′ osQ :i esa fjdkMZ dhft,A

3.
y

y′
 dk vuqikr Kkr dhft,A

4. mi;qZDr pj.kksa dks x-v{k ij oqQN vkSj ekuksa osQ fy, nksgjkb, vkSj pj.k 3 osQ vuqlkj
mudh rnuq:ih dksfV;ksa (ordinates) osQ vuqikr Kkr dhft,A

5. ;s lHkh vuqikr lfUudVr% leku gksaxs vkSj yxHkx 0.4 osQ cjkcj gksaxs] tks lfUudV

1

log 10e
 osQ cjkcj gSaA

izs{k.k

Øe  x-v{k ij 10= logy x ′
e= logy x  vuqikr 

y

y′

la[;k  fcanq ( yxHkx)

1. x
1
= _____ y

1
 = _____ 1y′ = _____  __________

2. x
2
=_____ y

2
 = _____ 2y′ = _____ __________

3. x
3
=_____ y

3
 = _____ 3y′ = _____ __________

4. x
4
=_____ y

4
 = _____ 4y′ = _____ __________

5. x
5
=_____ y

5
 = _____ 5y′ = _____ __________

6. x
6
=_____ y

6
 = _____ 6y′ = _____ __________
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1. izR;sd fcanq x osQ fy, 
y

y′
dk lfUudV eku yxHkx _________ gSA

2. D;k izR;sd n'kk esa 
y

y′
  dk izsf{kr eku yxHkx 

1

log 10e
 osQ cjkcj gS\ (gk¡@ugha)

3. blfy, 10log
log 10e

x =  gSA

vuqiz;ksx

;g fØ;kdyki fdlh la[;k osQ ,d vk/kj osQ y?kqxq.kd dks nwljs vk/kj osQ y?kqxq.kd esa
ifjofrZr djus esa mi;ksxh gSA

eku yhft,]  y = log
10

x, vFkkZr~  x = 10y.

nksuksa vksj vk/kj e dk y?kqxq.kd ysus ij] gesa  log log 10e ex y=

;k ( )
1

log
log 10

e

e

y x= izkIr gksrk gSA

10log 1

log log 10e e

x

x
⇒ =  = 0.434294 (y?kqxq.kd lkj.kh ;k oSQyoqQysVj osQ iz;ksx ls)

fVIi.kh
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jpuk dh fof/

1.

2 –16
, 4

( ) – 4

10, 4

x
x

f x x

x

 
≠ 

= 
 = 

 }kjk fn, iQyu ij fopkj dhft,A

2. c (= 4) osQ ckb± vksj oqQN fcanq vkSj nkb±Z vksj oqQN fcanq yhft, tks c osQ vR;ar fudV gksaA

3. pj.k nks esa fy, x, izR;sd fcanq osQ laxr f (x) dk eku Kkr dhft,A

4. c osQ ckb± vkSj nkb±Z vksj osQ fcanqvksa dks x vkSj f (x) osQ laxr ekuksa dks lkj.kh esa vfHkysf[kr
(fjdkMZ) dhft,A

izn'kZu

1. x RkFkk f (x) osQ ekuksa dks fuEu izdkj vfHkysf[kr (fjdkMZ) fd;k x;k gSA

lkj.kh 1 : c (= 4) osQ ckb± vksj osQ fcanqvksa osQ fy,

x 3.9 3.99 3.999 3.9999 3.99999 3.999999 3.9999999

f (x) 7.9 7.99 7.999 7.9999  7.99999 7.999999  7.9999999

  2.  lkj.kh 2 : c (= 4) osQ nkb± vksj osQ fcanqvksa osQ fy,

mís'; vko';d lkexzh

oS'ysf"kd (Analytically) fof/ ls ,d
iQyu f (x) dh x = c ij lhek Kkr djuk
vkSj ;g Hkh ijh{k.k djuk fd iQyu ml
fcanq ij larr gS ;k ugha gSA

isij] isafly] oSQyoqQysVj

fØ;kdyki 9
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x 4.1 4.01 4.001 4.0001 4.00001 4.000001 4.0000001

f (x) 8.1 8.01 8.001    8.0001  8.00001    8.000001 8.0000001

izs{k.k

1. tSls&tSls ckb± vksj ls x, 4 dh vksj vxzlj gksrk gS (x→ 4)]  f (x) osQ eku ________

dh vksj vxzlj gksrs gSaA

2. tSls&tSls nkb± vksj ls x → 4] f (x) osQ eku ________ dh vksj vxzlj gksrs gSaA

3. blfy, ( )
–4

lim
x

f x
→

 = ________ vkSj ( )
4

lim
x

f x
+→

= ________

4. bl izdkj ( )
4

lim
x

f x
→

= ________ , f (4) = ________

5. D;k  ( )
4

lim
x

f x
→

 = f (4)  ________ ? (gk¡@ugha)

6. D;ksafd ( ) lim ( )
x c

f c f x
→

≠ , blfy, x = 4 ij iQyu ________ gSA (larr@larr ugha)

vuqiz;ksx

;g fØ;kdyki ,d iQyu dh lhek vkSj larrk dh ladYiuk dks le>us esa mi;ksxh gSA
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jpuk dh fof/

1. gkMZ cksMZ ij lI+ksQn dkx”k fpidkb,A

2. fn, x, larr iQyu dk oØ [khafp, tSlk fd vko`Qfr 10 esa fn[kk;k x;k gSA

3. x-v{k ij /ukRed fn'kk esa dksbZ fcanq A (x
0
, 0) yhft, vkSj bl fcanq osQ laxr fcanq P

(x
0
, y

0
) dks oØ ij vafdr dhft,A

mís'; vko';d lkexzh
;g lR;kfir djuk fd ,d fn, x,
fcanq x

0 
ij ,d iQyu larr gS ;fn x∆

osQ i;kZIr NksVs eku osQ fy,

( ) ( )0 0–y f x x f x∆ = + ∆  dk LosPN

NksVk eku gSA

gkMZcksMZ] lI+ksQn dkx”k] isafly] LosQy]
oSQyoqQysVj] xksan

fØ;kdyki 10
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izn'kZu

1. A osQ nkb± vksj ,d fcanq M
1
 (x

0 
+ ∆x

1
, 0) yhft, tgk¡ ∆x

1,
 x esa o`f¼ gSA

2. M
1 
ls ,d yac [khafp, tks oØ dks N

1
 ij feysA ekuk N

1
 osQ funsZ'kakd

(x
0
 + ∆x

1
, y

0
 + ∆y

1
) gSA

3. fcanq P (x
0
, y

0
) ls ,d yac [khafp, tks N

1
M

1
 dks fcanq T

1
 ij feysA

4. vc  AM
1 
dks ekfi,A eku yhft, ;g 

1x∆ gSA bldks fjdkMZ dhft, vkSj 1 1 1N T y= ∆ dks

ekfi, vkSj fjdkMZ dhft,A

5. x esa o`f¼ dks de dj ∆x
2
 (vFkkZr~ ∆x

2
 < ∆x

1
) dhft, ftlls ,d nwljk fcanq

M
2 ( )0 2 ,0x x+ ∆  izkIr gksA blosQ laxr oØ ij fcanq N

2
 izkIr dhft,A

6. ekuk yac PT
1,
 N

2
M

2
 dks T

2
 ij izfrPNsn djrk gSA

7. iqu% 2 2AM x= ∆ dks ekfi, vkSj bldks fjdkMZ dhft,A vc 2 2 2N T y= ∆ dks ekfi, vkSj

fjdkMZ dhft,A

8. mi;qZDr pj.kksa dh iqujko`fÙk oqQN vkSj fcanqvksa osQ fy, dhft, ftlls ∆x NksVs ls NksVk
gksrk tk,A

izs{k.k

Øe la[;k x
0
 esa o`f¼ y esa laxr o`f¼

dk eku dk eku

1. 1 1x y∆ = ∆ =

2. 2 2x y∆ = ∆ =

3. 3 3x y∆ = ∆ =

4. 4 4x y∆ = ∆ =

5. 5 5x y∆ = ∆ =
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6. 6 6x y∆ = ∆ =

7. 7 7x y∆ = ∆ =

8. 8 8x y∆ = ∆ =

9. 9 9x y∆ = ∆ =

10.

1. vr% tc x∆  NksVk gksrk tkrk gS rc y∆  _________ gksrk tkrk gSA

2. bl izdkj ,d larr iQyu osQ fy,  
0

lim
x∆ →

 y∆ = 0

vuqiz;ksx

;g fØ;kdyki] ,d fn, x, iQyu osQ vodyt (okekorhZ% vkSj nf{k.kkorZ) dh ladYiuk
dks oØ osQ fdlh fcanq ij le>kus esa lgk;d gSA
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