
114    iz'u iznf'kZdk

6.1   lexz voyksdu (Overview)

6.1.1 jkf'k;ksa osQ ifjorZu dh nj

IkQyu y = f (x) osQ fy, 
d

dx
(f (x)), x osQ lkis{k y osQ ifjorZu dh nj dks fu:fir djrk gSA

vr% ;fn s  nwjh rFkk t le; dks O;Dr djrs gSa rks 
ds

dt
] le; osQ lkis{k nwjh osQ ifjorZu dh

nj dks O;Dr djrk gSA

6.1.2 Li'kZ js[kk,¡ rFkk vfHkyac

fdlh oØ y = f (x) dks fcanq (x
1
, y

1
) ij Li'kZ djus okyh js[kk dks ml fcanq ij oØ dh Li'kZ

js[kk dgrs gSa rFkk bldk lehdj.k 
1 11 ( , ) 1( – )x y

dy
y y x x

dx

 
− = 

 
gksrk gSA

Li'kZ js[kk osQ Li'kZ fcanq ij yac js[kk dks oØ vfHkyac dgrs gSa rFkk bldk lehdj.k

y – y
1
 = 

 

1 1

1

( , )

–1
( )

x y

x x
dy

dx

−
 
 
 

gksrk gSA nks oØksa osQ chp dk izfrPNsn dks.k oØksa osQ izfrPNsn fcanq

ij mudh Li'kZ js[kkvksa osQ chp dk dks.k gksrk gSA

6.1.3 lfUudVu

D;ksafd f ′(x) = 
0

( ) – ( )
lim
x

f x x f x

x∆ →

+∆

∆
, blfy, ge dg ldrs gSa fd f ′(x) yxHkx

(approximately )
( ) – ( )f x x f x

x

+ ∆

∆
osQ cjkcj gSA

⇒   f (x + ∆ x) dk lfUudV eku = f (x) + ∆x .f ′ (x)

vè;k;

vodyt osQ vuqiz;ksx

6

21/04/2018



vodyt osQ vuqiz;ksx    115

6.1.4 o/Zeku@ßkleku iQyu

fdlh varjky (a, b) esa ,d larr iQyu f (x) :

(i) fujarj o/Zeku gS] ;fn lHkh x
1
, x

2
 ∈ (a, b) osQ fy, x

1
< x

2 
⇒ f (x

1
) < f (x

2
) fodYir% lHkh

x ∈ (a, b), osQ fy, f ′  (x) > 0

(ii) fujarj ßkleku gS] ;fn lHkh x
1
, x

2
 ∈ (a, b),  osQ fy, x

1
 < x

2
 ⇒  f (x

1
) > f (x

2
) fodYir%

lHkh x ∈ (a, b), osQ fy, f ′(x) < 0

6.1.5  izes; : eku yhft, fd iQyu f ] varjky [a, b] ij larr rFkk varjky (a, b) esa vodyuh; gS] rks

(i) [a, b] esa f  o/Zeku gS] ;fn izR;sdx ∈ (a, b) osQ fy, f ′ (x) > 0

       (ii) [a, b] esa f  ßkleku gS] ;fn izR;sd x ∈ (a, b) osQ fy,  f ′ (x) < 0

      (iii) [a, b] esa f  ,d vpj iQyu gS] ;fn izR;sd x ∈ (a, b)  osQ fy,  f ′ (x) = 0

6.1.6  mfPp"B ,ao fufEu"B

fdlh okLrfod iQyu f  dk LFkkuh; mfPp"B LFkkuh; fufEu"B

fdlh iQyu f  osQ izkar osQ varLFk (Hkhrj) fLFkr fcanq c dks

(i) LFkkuh; mfPp"B dgrs gSa] ;fn ,d ,sls h > 0 dk vfLRkRo gS fd (c – h, c + h) esa fLFkr
lHkh x osQ fy, f (c) > f (x)

f (c) osQ bl eku dks f  dk LFkkuh; mPpre eku dgrs gSaA

(ii) LFkkuh; fufEu"B dgrs gSa] ;fn ,d ,sls h > 0 dk vfLrRo gS fd (c – h, c + h) esa fLFkr
lHkh x osQ fy, f (c) < f (x)

          f (c) osQ bl eku dks f dk LFkkuh; fuEure eku dgrs gSaA

varjky [a, b] esa ifjHkkf"kr iQyu f(x), x = c, tgk ¡ c ∈ [a, b], ij mfPp"B (;k fujis{k
mfPp"B) dgk tkrk gS] ;fn lHkh x ∈ [a, b] osQ fy, f  (x) ≤ f (c)

blh izdkj varjky [a, b] esa ifjHkkf"kr iQyu  f (x), x = d, tgk¡ d ∈ [a, b] ij fufEu"B
(;k fujis{k fufEu"B) dgk tkrk gS] ;fn lHkh x ∈ [a, b] osQ fy, f (x) ≥ f (d)

6.1.7 f dk Økafrd fcanq : fdlh iQyu f  osQ izkar esa ,d fcanq c] ftl ij ;k rks
f ′ (c) = 0 ;k f  vodyuh; ugha gS] f  dk Økafrd fcanq dgykrk gSA
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116    iz'u iznf'kZdk

LFkkuh; mPpre vFkok LFkkuh; eku fuEure Kkr djus dh O;kogkfjd fof/

(a) izFke vodyt ijh{k.k

(i)      x osQ fcanq c ls gksdj c<+us ij ;fn  f ′ (x) dk fpg~u èku ls Í.k esa ifjofrZr gksrk gS]
rks c LFkkuh; mfPp"B dk ,d fcanq gS rFkk f (c) LFkkuh; mPpre eku gSA

            (ii)     x  osQ fcanq c ls gksdj c<+us ij ;fn f ′ (x) dk fpg~u Í.k ls èku esa ifjofrZr gksrk gS]
rks c LFkkuh; fufEu"B dk ,d fcanq gS rFkk f (c) LFkkuh; fuEure eku gSA

           (iii)    x osQ fcanq c ls gksdj c<+us ij ;fn f ′ (x) dk fpg~u ifjofrZr ugha gksrk gS] rks c

u rks LFkkuh; mfPp"B dk fcanq gS vkSj u LFkkuh; fufEu"B dk fcanq gSA bl izdkj
osQ fcanq dks ufr ifjorZu fcanq dgrs gSaA

(b) f}rh; vodyt ijh{k.k

eku yhft, fd f  fdlh varjky I esa ifjHkf"kr ,d iQyu gS rFkk c ∈ I eku yhft, fd
f, c ij nks ckj vodyuh; gSA rc

(i)     ;fn f ′(c) = 0 rFkk f ″(c) < 0,  rks x = c LFkkuh; mfPp"B dk ,d fcanq gSA bl
n'kk esa f  dk LFkkuh; mPpre eku f (c) gSA

            (ii)    ;fn f ′ (c) = 0 rFkk  f ″(c) > 0] rks x = c LFkkuh; fufEu"B dk ,d fcanq gSA bl
n'kk esa f  dk LFkkuh; fuEure eku f (c) gSaA

           (iii)   ;fn f ′(c) = 0 rFkk f ″ (c) = 0, rks ;g ijh{k.k vliQy gks tkrk gSA ,slh fLFkfr
esa] ge iqu% izFke vodyt ijh{k.k ij okil tkrs gSaA

6.1.8 fujis{k mfPp"B rFkk@ vFkok fujis{k fufEu"B Kkr djus dh O;kogkfjd fofèk

pj.k 1 :  iznÙk varjky esa f  osQ lHkh Økafrd fcanqvksa dks Kkr dhft,A

pj.k 2 :  bu lHkh fcanqvksa ij rFkk varjky osQ vaR; fcanqvksa ij f  osQ eku dk
ifjdyu dhft,A

pj.k 3 : pj.k 2  esa ifjdfyr ekuksa esa ls f  osQ mPpre rFkk fuEure ekukas dks yhft,A
mPpre eku f  dk fujis{k mPpre eku rFkk fuEure eku f  dk fujis{k
fuEure eku gksxkA

6.2  gy fd, gq, mnkgj.k
y?kq mÙkjh; iz'u (S.A.)

mnkgj.k 1 oØ y = 5x – 2x3 osQ fy,] ;fn x esa 2 bdkbZ@ls- dh nj ls o`f¼ gks jgh gS] rks
x = 3 ij oØ dk izko.; fdruh rhozrk ls ifjofrZr gks jgk gS\
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gy  oØ dk izko.; = 
dy

dx
 = 5 – 6x2

⇒
d dy

dt dx

 
 
 

 = –12x 
dx

dt

        = –12 . (3) . (2)

        = –72 bdkbZ@ls-

vr% tc x  esa bdkbZ@ls- dh nj ls o`f¼ gks jgh gS] rc oØ dh izo.krk 72 bdkbZ@ls- dh
nj ls ?kV jgh gSaA

mnkgj.k 2  
4

π
vèkZ 'kh"kZ dks.k okys ,d 'kkadoh; dhi (funnel) ls] ftldk 'kh"kZ uhps dh vksj

gS] dhi osQ i`"B osQ {ks=kiQy esa 2 cm2 /sec dh leku nj ls mlosQ 'kh"kZ osQ ,d fNnz ls ikuh
cg jgk gSA ikuh osQ lrg dh fr;Zd mQ¡pkbZ osQ ?kVus dh nj ml le; Kkr dhft, tc mldh
fr;Zd mQ¡pkbZ 4cm gSA

gy  ;fn s oØ i`"B osQ {ks=kiQy dks fu#fir djrk gS]

rks 
d s

d t
= 2cm2 /sec

s = π rl = π (lsin 
4

π
)l = 

2

2
l

π

blfy,, 
ds

dt
= 

2

2

dl
l

dt

π
= 2

dl
l

dt
π

tc l = 4 cm, 
1 1 2

.2  cm/s
42 .4 2 2

dl

dt
= = =

ππ π
.

mnkgj.k 3 oØ y2 = x rFkk  x2 = y osQ chp dk izfrPNsn – dks.k Kkr dhft,A

gy  iznÙk lehdj.kksa dks ljy djus ij] gesa izkIr gksrk gS fd y2 = x rFkk x2 = y ⇒ x4 = x  vFkok
x4 – x = 0

vko`Qfr 6-1
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118    iz'u iznf'kZdk

     ⇒ x (x3 – 1) = 0 ⇒ x = 0, x = 1

blfy,, y = 0,  y = 1

vFkkZr (0, 0) rFkk (1, 1) izfrPNsn fcanq gSaA

iqu% y2 = x ⇒ 2y
dy

dx
 = 1 ⇒ 

dy

dx
 = 

1

2y

rFkk x2 = y ⇒ 
dy

dx
 = 2x

fcanq (0, 0), ij oØ y2 = x dh Li'kZ js[kk y-v{k osQ lekarj gS rFkk oØ x2 = y dh Li'kZ js[kk
x-v{k osQ lekarj gSA

⇒ izfrPNsn – dks.k  = 
2

π

fcanq (1, 1) ij oØ  y
2
 = x dh Li'kZ js[kk dh izo.krk (m

1
) 

1

2
gS rFkk oØ x2 = y dh

Li'kZ js[kk dh izo.krk 2 gSA

vr,o tan θ  = 

1
2 –

2

1 1+  = 
3

4
⇒   θ = tan–1 

3

4

 
 
 

mnkgj.k 4 fl¼ dhft, fd iQyu f (x) = tan x – 4x, varjky 
–

,
3 3

π π 
 
 

esa fujarj ßkleku gSA

gy  f (x) = tan x – 4x ⇒ f ′(x) = sec2x – 4

tc 
–

3

π
< x <

3

π
, 1 < secx < 2

blfy,, 1 < sec2x < 4 ⇒ –3 < (sec2x – 4) < 0
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vr% 
–

3

π
< x <

3

π
osQ fy,  f ′(x) < 0

blfy, 
–

,
3 3

π π 
 
 

 esa f(x)  fujarj ßkleku gSA

mnkgj.k 5  fuèkkZfjr dhft, fd x osQ fdu ekuksa osQ fy,] iQyu y = x4 – 

34

3

x
oèkZeku gS rFkk

fdu ekuksa osQ fy,] ;g ßkleku gSA

gy  y = x4 – 

3
4

3

x
⇒ 

dy

dx
= 4x3 – 4x2 = 4x2 (x – 1)

vc, 
dy

dx
= 0 ⇒ x = 0, x = 1.

D;ksafd x∀ ∈(– ∞, 0) ∪ (0, 1) osQ fy, f ′ (x) < 0  rFkk f varjky [– ∞, 0] vkSj (0, 1) esa
larr gS] blfy, f  varjky (– ∞, 1] esa ßkleku gS vkSj f varjky [1, ∞ ) esa oèkZeku gSA

fVIi.kh  ;gk¡ f  vrajky (– ∞, 0) ∪ (0, 1) esa fujarj ßkleku rFkk (1, ∞) esa fujarj oèkZeku gSA

mnkgj.k 6 fl¼ dhft, fd iQyu f (x) = 4x3 – 18x2 + 27x – 7 dk dksbZ mfPp"B vFkok
fufEu"B ugha gSA

gy  f (x) = 4x3 – 18x2 + 27x – 7

 f ′ (x) = 12x2 – 36x + 27 = 3 (4x2 – 12x + 9) = 3 (2x – 3)2

f ′ (x) = 0 ⇒ x = 
3

2
 (Økafrd fcanq)

D;ksafd lHkh  x 
3

2
<  rFkk lHkh  x >

3

2
 osQ fy,  f ′ (x) > 0

vr% x = 
3

2
,d ufr ifjorZu dk fcanq gS] vkSj u rks mfPp"B dk fcanq vkSj u fufEu"B dk fcanq
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120    iz'u iznf'kZdk

x = 
3

2
osQoy ,d Økafrd fcanq gS rFkk f  dk dksbZ mfPp"B ;k fufEu"B ugha gSA

mnkgj.k 7  vodyksa osQ iz;ksx }kjk 0.082 dk lfUudV eku Kkr dhft,A

gy  eku yhft, fd  f (x) = x

x = .09 rFkk ∆x = – 0.008 eku ysus ij

f (x + ∆x)  f (x) + ∆x . f ′(x) osQ iz;ksx }kjk&

f (0.09 – 0.008) =  f (0.09) +  (– 0.008) f ′ (0.09)

⇒ 0.082  = 0.09  – 0.008 . 
1

2 0.09

 
 
 

 = 0.3 – 
0.008

0.6

= 0.3 – 0.0133 = 0.2867

mnkgj.k 8  oØksa 
2 2

2 2
–

x y

a b
= 1 rFkk xy = c2  osQ yEcdks.kh; izfrPNsnu osQ fy, izfrca/ Kkr dhft,A

gy  eku yhft, fd oØ (x
1
, y

1
) ij izfrPNsn djrs gSaA

blfy, 
2 2

2 2
–

x y

a b
= 1 ⇒ 2 2

2 2
–

x y dy

dxa b
= 0  ⇒  

2

2

dy b x

dx a y
=

⇒ izfrPNsnu fcanq ij Li'kZ js[kk dh izo.krk  (m
1
) = 

2
1

2
1

b x

a y

iqu% xy = c2 ⇒ 
dy

x y
dx

+ = 0 ⇒ 
–dy y

dx x
= ⇒ m

2
 = 

1

1

y

x

−

yacdks.kh; izfrPNsnu osQ fy,]  m
1
 × m

2 
= – 1  ⇒ 

2

2

b

a
= 1  ;k a2 – b2 = 0

21/04/2018



vodyt osQ vuqiz;ksx    121

mnkgj.k 9 iQyu f (x) = 
4 3 23 45

– – 8 – 105
4 2

x x x +  osQ lHkh LFkkuh; mfPp"B rFkk LFkkuh;

fufEu"B fcanqvksa dks Kkr dhft,A

gy  f ′ (x) = –3x3 – 24x2 – 45x

= – 3x (x2 + 8x + 15) = – 3x (x + 5) (x + 3)

f ′  (x) = 0 ⇒ x = –5,  x = –3, x = 0

f ″(x) = –9x2 – 48x – 45

= –3 (3x2 + 16x + 15)

f  ″(0) = – 45 < 0. blfy, x = 0 LFkkuh; mfPp"B fcanq gSA

f ″(–3) = 18 > 0. blfy, x = –3 LFkkuh; fufEu"B fcanq gSA

f ″(–5) = –30 < 0. blfy, x = –5 LFkkuh; mfPp"B fcanq gSA

mnkgj.k 10  fl¼ dhft, fd 
1

x
x

+ dk LFkkuh; mPpre eku mlosQ LFkkuh; fuEure eku ls de gSA

gy   eku yhft, fd  y = 
1

x
x

+  ⇒ 
dy

dx
 = 1 – 2

1

x

dy

dx = 0 ⇒ x2 = 1 ⇒ x = ± 1.

2

2

d y

dx
= + 3

2

x
, blfy, 

2

2

d y

dx
(x = 1 ij) > 0 rFkk 

2

2

d y

dx
(x = –1ij) < 0

vr% y dk LFkkuh; mPpre eku  x = –1 ij gS rFkk LFkkuh; mPpre eku = – 2

y dk LFkkuh; fuEure eku x = 1 ij gS rFkk LFkkuh; fuEure eku = 2

vr% LFkkuh; mPpre eku (–2) LFkkuh; fuEure eku (2) ls de gSA
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122    iz'u iznf'kZdk

nh?kZ mÙkjh; iz'u (L.A.)

mnkgj.k 11 fdlh 'kkadoh; crZu osQ 'kh"kZ osQ ,d NksVs fNnz ls] ftldk v{k mQ?okZ/j gS] ikuh
1 cu cm/sec dh nj ls cg jgk gSA crZu esa ikuh osQ lrg dh fr;Zd mQ¡pkbZ osQ ?kVus dh nj ml

le; Kkr dhft, tc fr;Zd mQ¡pkbZ 4 cm gSA 'kkadoh; crZu dk 'kh"kZ dks.k 
6

π
gSA

gy  fn;k gqvk gS fd 
dv

dt
 = 1 cm3/s, tgk¡ v 'kkadoh; crZu esa ikuh dk vk;ru gSA

vkÑfr 6.2 ls, l = 4cm,  h = l cos 
6

π
 = 

3

2
l

rFkk  r = l sin
6

π
= 

2

l

blfy, v =  
1

3
πr2h = 

2
33 3

3 4 2 24

l
l l

π π
=

23

8

dv dl
l

dt dt

π
=

blfy,, 1 = 
3

16.
8

dl

dt

π

⇒      
1

2 3

dl

dt
=

π
cm/s.

vr% fr;Zd mQ¡pkbZ osQ ?kVus dh nj = 
1

2 3π
cm/s

mnkgj.k 12 oØ y = cos (x + y), –2π ≤ x ≤ 2π, dh mu lHkh Li'kZ js[kkvksa osQ lehdj.k Kkr
dhft, tks js[kk x + 2y = 0 osQ lekarj gaSA

gy   fn;k gqvk gS fd y = cos (x + y) ⇒ 
dy

dx
= – sin (x + y) 1

dy

dx

 
+  

...(i)

vko`Qfr 6-2
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;k  
dy

dx
 = – 

( )

( )

sin

1 sin

x y

x y

+

+ +

D;ksafd Li'kZ js[kk x + 2y = 0 osQ lekarj gS] blfy, Li'kZ js[kk dh izo.krk = 
1

–
2

blfy,] 
( )

( )

sin
–

1 sin

x y

x y

+

+ +
= 

1
–

2
 ⇒ sin (x + y) = 1 .... (ii)

D;ksafd cos (x + y) = y rFkk sin (x + y) = 1 ⇒ cos2 (x + y) + sin2 (x + y) = y2 + 1

⇒ 1 = y2 + 1 ;k y = 0

blfy,  cosx = 0

blfy, x = (2n + 1)
2

π
,  n = 0, ± 1, ± 2...

vr%]  x =  
3

,
2 2

π π
± ± ,  iajrq  x = 

2

π
, x = 

–3

2

π
lehdj.k (ii) dks larq"V djrs gSaA

vr%  , 0
2

π 
 
 

,
–3

,0
2

π 
 
 

mi;qDr fcanq gSA

bl izdkj , 0
2

π 
 
 

 ij Li'kZ js[kk dk lehdj.k  y = 
1

–
2

–
2

x
π 

 
 

 ;k 2x + 4y – π = 0 \

rFkk 
–3

,0
2

π 
 
 

ij Li'kZ js[kk dk lehdj.k y = 
1

–
2

3

2
x

π 
+ 

 
 ;k 2x + 4y + 3π = 0

mnkgj.k 13  oØ y2 = 4ax rFkk x2 = 4by dk izfrPNsn dks.k Kkr dhft,A

gy  fn;k gqvk gS fd y2 = 4ax...(i) rFkk x2 = 4by... (ii). gy djus ij

2
2

4

x

b

 
 
 

= 4ax  ⇒  x4 = 64 ab2 x
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124    iz'u iznf'kZdk

;k x (x3 – 64 ab2) = 0  ⇒  x = 0, 

1 2

3 34x a b=

vr% (0, 0) rFkk 
1 2 2 1

3 3 3 34 ,4a b a b
 
  
 

izfrPNsn &fcanq gSaA

iqu%,  y2 = 4ax ⇒ 
4 2

2

dy a a

dx y y
= = rFkk x2 = 4by ⇒   

2

4 2

dy x x

dx b b
= =

blfy,] (0, 0) ij oØ y2 = 4ax dh Li'kZ js[kk y-v{k osQ lekarj gS] rFkk oØ x2 =

4by dh Li'kZ js[kk x-v{k osQ lekarj gSA

 ⇒   oØksa osQ chp dk dks.k = 
2

π

1 2 2 1

3 3 3 34 ,4a b a b
 
  
 

ij] m
1 
(oØ (i) dh Li'kZ js[kk dh izo.krk)

= 

1

3

2 1

3 3

2 1

2
4

a a

b
a b

 
=  

 
 rFkk m

2 
(oØ (ii)dh Li'kZ js[kk dh izo.krk) = 

1 2 1
3 3 34

2
2

a b a

b b

 
=  

 

blfy,] tan θ = 
2 1

1 2

–

1

m m

m m+
 = 

1 1

3 3

1 1

3 3

1
2 –

2

1
1 2

2

a a

b b

a a

b b

   
   
   

   
+    

   

 =  

1 1

3 3

2 2

3 3

3 .

2

a b

a b
 

+  
 

vr%]  θ = tan–1

1 1

3 3

2 2

3 3

3 .

2

a b

a b

 
 
 
   

+   
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mnkgj.k 14  fl¼ dhft, fd oØ x = 3cos θ – cos3θ, y  =  3sinθ – sin3θ osQ fdlh fcanq ij
vfHkayc dk lehdj.k 4 (y cos3θ – x sin3θ) = 3 sin 4θ

gy   ;gk¡ x = 3cos θ – cos3θ

blfy,
dx

dθ
 = –3sin θ + 3cos2θ sinθ = – 3sinθ (1 – cos2θ) = –3sin3θ

dy

dθ
 = 3cos θ – 3sin2θ cosθ =  3cosθ  (1 – sin2θ) = 3cos3θ

3

3

cos
–

sin

dy

dx

θ
=

θ
. blfy,] vfHkYakc dh izo.krk = 

3

3

sin

cos

θ

θ

vr% vfHkyac dk lehdj.k fuEufyf[kr gS]

y – (3sinθ – sin3θ) = 

3

3

sin

cos

θ

θ
[x – (3cosθ – cos3θ)]

⇒  y cos3θ – 3sinθ cos3θ + sin3θ cos3θ = xsin3θ – 3sin3θ cosθ + sin3θ cos3θ

⇒  y cos3θ – xsin3θ = 3sinθ cosθ (cos2θ – sin2θ)

     = 
3

2
sin2θ . cos2θ

     = 
3

4
sin4θ

;k 4 (ycos3 θ – xsin3 θ) = 3 sin4θ.

mnkgj.k 15 f (x) = secx + log cos2x, 0 < x < 2π dk mPpre rFkk fuEure eku Kkr

dhft,A

gy   f (x) = secx + 2 log cosx

    blfy,]   f ′ (x) = secx tanx – 2 tanx = tanx (secx –2)
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 f ′  (x) = 0 ⇒ tanx = 0 ;k secx = 2 ;k cosx = 
1

2

vr% x d lEHko eku   x = 0, ;k x = π  rFkk

     x = 
3

π
;k x = 

5

3

π

iqu%]     f ′′  (x)  = sec2x (secx –2) + tanx (secx tanx)

                = sec3x + secx tan2x – 2sec2x

   = secx (sec2x + tan2x – 2secx)

ge ns[krs gSa fd

f ′′  (0) = 1 (1 + 0 – 2) = –1 < 0. blfy,]  x = 0 ,d mfPp"B fcanq gSA

f ′′  (π) = –1 (1 + 0 + 2) = –3 < 0. blfy,] x = π ,d mfPp"B fcanq gSA

f ′′  
3

π 
 
 

 = 2 (4 + 3 – 4) = 6 > 0. blfy,] x = 
3

π
 ,d fuEu"B fcanq gSA

f ′′  
5

3

π 
 
 

 = 2 (4 + 3 – 4) = 6 > 0. blfy,] x = 
5

3

π
 ,d fuEu"B fcanq gSA

y dk x = 0 ij mPpre eku 1 + 0 = 1 gSA

y dk x = π ij mPpre eku –1 + 0 = –1 gSA

y dk x = 
3

π
ij fuEure eku 2 + 2 log

1

2
 = 2 (1 – log2) gSA

y dk x = 
5

3

π
 ij fuEure eku 2 + 2 log

1

2
 = 2 (1 – log2)  gSA

mnkgj.k 16  ml egÙke vk;r dk {ks=kiQy Kkr dhft,] tks nh?kZo`Ùk 
2 2

2 2
1

x y

a b
+ = osQ varxZr

fLFkr gSA

gy  tSlk fd vkòQfr 6.3 esa iznf'kZr gS] eku yhft, fd ABCD egÙke {ks=kiQy dk vk;r gS
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ftldh Hkqtk AB = 2x rFkk BC = 2y, tgk¡ C (x, y) nh?kZòÙk 
2 2

2 2
1

x y

a b
+ =  ij fLFkr ,d fcanq gSA

vk;r dk {ks=kIkQy A] 4xy gSA vFkkZr~ A = 4xy] ftlls A2 = 16x2y2 = s (eku fy;k)

blfy,] s = 16x2 

2
2

2
1–

x
b

a

 
 
 

 = 

2

2

16b

a
 (a2x2 – x4)

⇒

2

2

16ds b

dx a
=  [2a2x – 4x3]

iqu%  
ds

dx
 = 0 ⇒  x =

2 2

a b
y =rFkk

vc
2 2

2 2

16d s b

dx a
= [2a2 – 12x2]

vr%
2 2 2

2 2 2

2 2 2

16 16
[2 6 ] ( 4 ) 0

2

a d s b b
x a a a

dx a a
= = − = − <ij]

vr% x = 
2

a
 ij]  y = 

2

b
,  ;gk¡ s egÙke gS vr,o A Hkh egÙke gSA

egÙke {ks=kiQy A = 4.x.y = 4 .
2

a
.

2

b
 = 2ab oxZ bdkbZ

mnkgj.k 17 varjky – ,
2 2

π π 
  

 esa iQyu f (x) = sin2x – x, osQ mPpre rFkk fufEure ekuksa dk

varj Kkr dhft,A

gy  f (x) = sin2x – x

vko`Qfr 6-3
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⇒ f ′(x) = 2 cos2 x – 1

blfy,  f ′(x) = 0 ⇒ cos2x = 
1

2
⇒ 2x is 

3 3

− π π
;k ⇒ x = –

6 6

π π
;k

–
2

f
π 

 
 

 = sin (– π) + 
2 2

π π
=

–
6

f
π 

 
 

 = 
2

sin –
6 6

π π 
+ 

 
= 

3
–

2 6

π
+

6
f

π 
 
 

 = 
2

sin –
6 6

π π 
 
 

= 
3

–
2 6

π

2
f

π 
 
 

 = ( )sin –
2

π
π = –

2

π

Li"Vr;k]  
2

π
mPpre eku gS rFkk –

2

π
fuEure eku gSA

vr% vHkh"V varj = 
2

π
 + 

2

π
= π

mnkgj.k 18 'kh"kZ dks.k 2θ okyk ,d lef}ckgq f=kHkqt a f=kT;k okys fdlh o`Ùk osQ varxZr fLFkr

gSA fl¼ dhft, fd f=kHkqt dk {ks=kiQy mPpre gSA tc θ = 
6

π

gy  eku yhft, fd ,d lef}ckgq f=kHkqt ABC f=kT;k a okys fdlh o`Ùk osQ varxZr gS] bl
    izdkj fd AB = AC

AD = AO + OD = a + a cos2θ rFkk BC = 2BD

= 2a sin2θ (vkd`fr 6.4 nsf[k,)

blfy,] ∆ ABC dk {ks=kiQy] vFkkZr~ ∆ = 
1

2
BC . AD
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= 
1

2
2a sin2θ . (a + a cos2θ)

=  a2sin2θ (1 + cos2θ)

⇒         ∆ = a2sin2θ + 
1

2
a2 sin4θ

blfy,]  
d

d

∆

θ
= 2a2cos2θ + 2a2cos4θ

           = 2a2(cos2θ + cos4θ)

d

d

∆

θ
= 0 ⇒ cos2θ = –cos4θ = cos (π – 4θ)

blfy,]  2θ = π – 4θ ⇒ θ = 
6

π

2

2

d

d

∆

θ
 = 2a2 (–2sin2θ – 4sin4θ) < 0 (θ = 

6

π
ij)

vr% f=kHkqt dk {ks=kiQy mPpre gS] tc θ = 
6

π

oLrqfu"B iz'u

fuEufyf[kr mnkgj.k la[;k 19 ls 23 rd izR;sd esa fn, gq, pkj fodYiksa esa ls lgh mÙkj pqfu,&

mnkgj.k 19 oØ 3y = 6x – 5x3 ij fLFkr ml fcanq dk Hkqt] ftl ij oØ dk vfHkyac ewy fcanq
ls gksdj tkrk gSA

(A) 1 (B) 
1

3
(C) 2 (D) 

1

2
 gSA

gy eku yhft, fd oØ 3y = 6x – 5x3  ij (x
1
, y

1
) og fcanq gS] ftl ij vfHkyac ewy fcanq

vko`Qfr 6-4
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ls gksdj tkrk gSA rc 
1 1

2
1

( , )

2 – 5
x y

dy
x

dx

 
= 

  iqu%  (x
1
, y

1
) ij ewy fcanq ls tkus okys

vfHkyac ls ge izkIr djrs gSa 2 1
1 2

1 1

– –3
2 –5

6 –5

x
x

y x
= =

D;ksafd x
1
 = 1] bl lehdj.k dks larq"V djrk gS] blfy, lgh mÙkj (A) gSA

mnkgj.k 20 nks oØ x3 – 3xy2 + 2 = 0 rFkk 3x2y – y3 = 2

(A) ,d nwljs dks Li'kZ djrs gSaA (B) ledks.k ij dkVrs gSaA

(C) 
3

π
dks.k ij dkVrs gSaA (D) 

4

π
 dks.k ij dkVrs gSaA

gy  igys oØ osQ lehdj.k ls] 3x2 – 3y2 – 6xy
dy

dx
 = 0

⇒
dy

dx
 = 

2 2
–

2

x y

xy
= (m

1
) eku fy;k rFkk nwljs oØ osQ lehdj.k ls

6xy + 3x2
dy

dx
– 3y2

dy

dx
= 0 ⇒

dy

dx
=  2 2

–2

–

xy

x y
= (m

2
) eku fy;k

D;ksafd   m
1
 . m

2
 = –1. blfy, lgh mÙkj (B) gSA

mnkgj.k 21 lehdj.k x = et . cost, y = et . sint }kjk iznÙk oØ dh  t = 
4

π
ij Li'kZ js[kk]

x-v{k ls dks.k cukrh gSA

(A) 0 (B) 
4

π
(C) 

3

π
(D) 

2

π

gy
dx

dt
= – et . sint + etcost, 

dy

dt
= etcost + etsint
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blfy, 
4

t

dy

dx
π

=

 
 
  = 

cos sin

cos – sin

t t

t t

+
= 

2

0
 vr% lgh mÙkj (D) gSA

mnkgj.k 22 oØ y = sinx osQ fcanq (0, 0) ij vfHkyac dk lehdj.k:

(A) x = 0 (B) y = 0 (C) x + y = 0   (D) x – y = 0 gSA

gy  
dy

dx
= cosx. blfy, vfHkyEc dh izo.krk = 

0

–1

cos xx =

 
 
  = –1. vr% vfHkyac dk lehdj.k

y – 0 = –1(x – 0) ;k x + y = 0 gSA

vr% lgh mÙkj (C) gSA

mnkgj.k 23 oØ y2 = x ij og fcanq tgk¡ Li'kZ js[kk x-v{k ls 
4

π
 dks.k cukrh gSA

(A) 
1

,
2 4

1 
 
 

(B) 
1

,
4 2

1 
 
 

(C) (4, 2) (D) (1, 1)  gSA

gy
1

2

dy

dx y
= = tan

4

π
= 1 ⇒ y = 

1

2
 ⇒ x = 

4

1

blfy, lgh mÙkj B gSA

fuEufyf[kr mnkgj.kksa 24 ls 29 rd izR;sd esa fjDr LFkku dh iwfrZ dhft,&

mnkgj.k 24  a osQ os eku ftuosQ fy, y = x2 + ax + 25 x-v{k dks Li'kZ djrk gS]______gSA

gy 0 2 0
dy

x a
dx

=  + = ] vFkkZr~] x = 
2

a
− ,

blfy,]
2

25 0
4 2

a a
a
 

+ − + = 
 

 a =  ± 10

mnkgj.k 25  ;fn  f (x) = 2

1

4 2 1x x+ +
] rks bldk mPpre eku _______gSA

21/04/2018



132    iz'u iznf'kZdk

gy   f  osQ mPpre gksus osQ fy, 4x2 + 2x + 1 dks fuEure gksuk pkfg,] vFkkZr~]

4x2 + 2x + 1  = 4 (x + 
1

4
)2 + 

1
1

4

 
− 

 
ftlls 4x2 + 2x + 1 dk fuEure eku = 

3

4
feyrk gSA

vr% f dk mPpre eku = 
4

3

mnkgj.k 26  eku yhft, fd c ij  f  dk f}rh; vodyt gS] bl izdkj fd  f ′(c) = 0 rFkk
f ″(c) > 0, rks c ij iQyu ______gSA

gy  c ij iQyu LFkkuh; fuEufyf[kr gSA

mnkgj.k 27  ;fn f (x) = sinx rks varjky 
–

,
2 2

π π 
  

esa f  dk fufEu"B eku_____gSA

gy   –1

mnkgj.k 28 sinx + cosx dk mfPp"B eku _____gSA

gy  2 .

mnkgj.k 29  fdlh xksys osQ vk;ru osQ ifjorZu dh nj mlosQ i`"Bh; {ks=kiQy osQ lkis{k] tc
mldh f=kT;k 2 cm gS]______gSA

gy 1 cm3/cm2

v = 
3 24

4
3

dv
r r

dr
π  = π , s = 

2
4

ds
r

dr
π   = 8

2

dv r
r

ds
π  = = 1]  r = 2 ijA

6.3  iz'ukoyh
y?kq mÙkjh; iz'u (S.A.)

1. ued dk ,d xksykdkj xsan ikuh esa bl izdkj ?kqy jgk gS fd fdlh {k.k mlosQ vk;ru osQ
?kVus  dh nj mlosQ i`"Bh; {ks=kiQy osQ lekuqikrh gSA fl¼ dhft, fd mldh f=kT;k ,d
vpj nj ls ?kV jgh gSA

21/04/2018



vodyt osQ vuqiz;ksx    133

  2. ;fn fdlh o`Ùk dk {ks=kiQy ,d leku nj ls c<+rk gS] rks fl¼ dhft, fd mldk ifjeki
(ifjf/) mldh f=kT;k osQ O;qRØekuqikrh gSA

  3. ,d iarx 151.5 cm dh mQ¡pkbZ ij {kSfrt fn'kk esa xfreku gSA ;fn irax dh pky
10 m/s gS] rks mldh Mksj dks fdruh rst+h ls NksM+k tk jgk gS] tc mldh nwjh irax mM+kus
okys yM+osQ ls 250 m gS\ yM+osQ dh m¡QpkbZ 1.5 m gSA

  4. ,d nwljs ls 45° ij >qdh gqbZ nks lM+dksa osQ laf/&LFky ls nks euq"; A rFkk B] ,d gh le;
v osx ls pyuk izkjEHk djrs gSaA ;fn os vyx&vyx lM+dksa ij pyrs gSa rks muosQ ijLij
,d nwljs ls vyx gksus dh nj Kkr dhft,A

  5. dks.k θ, 0 < θ < 
2

π
, Kkr dhft, tks vius sine ls nksxquh rsth ls c<+rk gSA

  6. (1.999)5 dk lfUudV eku Kkr dhft,A

  7. ,d [kks[kys csyukdkj [kksy] ftldh vkarfjd rFkk ckg~; f=kT;k,¡ Øe'k% 3 cm rFkk 3.0005

cm gSa] esa èkkrq osQ vk;ru dk lfUudV eku Kkr dhft,A

  8. 2 m yack ,d euq"; 
2

1
3

m/s dh nj ls fdlh fctyh osQ [kaHks dh vksj] tks tehu ls 
1

5
3

m

mQij gS] py jgk gSA mldh Nk;k dk vxzHkkx fdlh nj ls xfreku gS\ mldh Nk;k dh

yackbZ] ml le; fdl nj ls ifjofrZr gks jgh gS] tc og izdk'k osQ lzksr osQ vk/kj ls 
1

3
3

m

nwj gS\

  9. fdlh rjurky dks li+QkbZ osQ fy, [kkyh djuk gSA ;fn rky dks can djus osQ t seconds

ckn rky esa ikuh dh ek=kk] fyVj esa] L ls fu:fir gksrh gS rFkk L = 200 (10 – t)2] rks 5
seconds esa var esa ikuh fdruh rsth ls ckgj fudy jgk gS\ izFke  5 seconds esa ikuh osQ
ckgj fudyus dh vkSlr nj D;k gS\

10. fdlh ?ku dk vk;ru ,d vpj nj ls c<+ jgk gSA fl¼ dhft, fd mlosQ i`"Bh; {ks=kiQy
dh o`f¼ mldh Hkqtk dh O;qRØekuqikrh gSA

11. x RkFkk y nks oxksaZ dh Hkqtk,¡ gSa] bl izdkj fd y = x – x2  nwljs oxZ osQ {ks=kiQy esa ifjorZu
dh nj igys oxZ osQ {ks=kiQy osQ lkis{k Kkr dhft,A
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12. oØ 2x = y2 rFkk 2xy = k osQ yacdks.kh; izfrPNsn osQ fy, izfrca/ Kkr dhft,A

13. fl¼ dhft, fd oØ xy = 4 rFkk x2 + y2 = 8] ,d nwljs dks Li'kZ djrs gSaA

14. oØ +x y = 4  ml fcanq osQ funsZ'kkad Kkr dhft,] ftl ij Li'kZ js[kk dk v{kksa ls

>qdko leku gSA

15. oØ y = 4 – x2 rFkk y = x2 dk izfrPNsn&dks.k Kkr dhft,A

16. fl¼ dhft, fd oØ y2 = 4x rFkk x2 + y2 – 6x + 1 = 0 ,d nwljs dks fcanq (1, 2) ij Li'kZ
djrs gSaA

17. oØ 3x2 – y2 = 8 osQ mu vfHkyEc js[kkvksa osQ lehdj.k Kkr dhft,] tks js[kk x + 3y = 4 osQ
lekarj gSaA

18. oØ x2 + y2 – 2x – 4y + 1 = 0 osQ fdu fcanqvksa ij Li'kZ js[kk,¡ y-v{k osQ lekarj gSaA

19. fl¼ dhft, fd js[kk +
x y

a b
= 1, oØ y = b .

– x

ae dks ml fcanq ij Li'kZ djrh gS ftl

ij oØ y-v{k dks dkVrk gSA

20. fl¼ dhft, fd f (x) = 2x + cot–1x + log ( )2
1 x x+ − , R esa o/Zeku iQyu gSA

21. fl¼ dhft, fd a ≥ 1osQ fy,  f (x) = 3 sinx – cosx – 2ax + b, R esa ßkleku iQyu gSA

22. fl¼ fdft, fd f (x) = tan–1(sinx + cosx), vrajky 0,
4

π  
    esa ,d o/Zeku iQyu gSA

23. fdl fcanq ij] oØ y = – x3 + 3x2 + 9x – 27 dh izo.krk mPpre gS\ mPpre izo.krk Hkh
Kkr dhft,A

24. fl¼ dhft, fd f (x) = sinx + 3 cosx dk mfPp"B eku x = 
6

π
ij gSA

nh?kZ mÙkjh; iz'u (L.A.)

25. ;fn fdlh ledks.k f=kHkqt dh ,d Hkqtk rFkk d.kZ dh yackbZ;ksa dk ;ksxiQy fn;k gqvk gS]

rks fl¼ dhft, fd f=kHkqt dk {ks=kiQy mPpre gS] tc muosQ eè; dk dks.k 
3

π
gSA
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26. iQyu f (x) = x5 – 5x4 + 5x3 – 1 osQ LFkkuh; mfPp"B] LFkkuh; fufEu"B rFkk ufr ifjorZu
osQ fcanqvksa dks Kkr dhft,A lkFk gh laxr LFkkuh; mPpre rFkk LFkkuh; fuEure ekuksa dks
Hkh Kkr dhft,A

27. fdlh uxj esa ,d VsyhiQksu daiuh dh lwph esa 500 xzkgd gSa vkSj og izR;sd xzkgd ls izfr
o"kZ 300 # fuf'pr 'kqYd olwyrh gSaA daiuh okf"kZd 'kqYd c<+kuk pkgrh gS] vkSj ,slk ekuk
tkrk gS fd izR;sd 1# dh o`f¼ djus ij ,d xzkgd VsyhiQksu lsok ysuk lekIr dj nsxkA
Kkr dhft, fd fdruh o`f¼ djus ls egÙke (mPpre) ykHk gksxkA

28. ;fn ljy js[kk x cosα + y sinα = p oØ 

2 2

2 2
+

x y

a b
= 1 dks Li'kZ djrh gS] rks fl¼ dhft,

fd a2 cos2α + b2 sin2α = p2

29. c2 {ks=kiQy osQ fdlh fn, gq, xÙks ls oxkZdkj vkèkkj dk ,d [kqyk gqvk ckDl cukuk gSA fl¼

dhft, fd ckDl dk egÙke vk;ru 
3

6 3

c
 ?ku bdkbZ gSA

30. 36 cm ifjeki okys vk;r dh foek,¡ Kkr dhft, ftls mldh Hkqtkvksa esa ls fdlh ,d osQ
pkjksa vksj ?kqekus ij vf/d ls vf/d lEHko vk;ru izliZ (sweep) gksA

31. ;fn fdlh ?ku rFkk xksys osQ i`"Bh; {ks=kiQy dk ;ksxiQy vpj gS rks ?ku osQ ,d dksj
(edge) rFkk xksys osQ O;kl dk vuqikr ml le; D;k gS tc muosQ vk;ru dk ;ksxiQy
fuEure gS\

32. AB fdlh o`Ùk dk ,d O;kl gS rFkk C mldh ifjf/ ij dksbZ fcanq gSA fl¼ dhft, fd
∆ ABC dk {ks=kiQy egÙke ml le; gksxk tc og lef}ckgq gSA

33. oxkZdkj vkèkkj rFkk mQèokZ/j i`"B okys èkkrq osQ fdlh ckDl esa 1024 cm3 oLrq vkrh gSA
'kh"kZ rFkk vk/kj osQ i`"Bksa osQ eky(oLrq) dk ewY; Rs 5/cm2 gS rFkk i`"Bksa osQ eku dk ewY;
Rs 2.50/cm2 gSA ckDl dk fuEure ewY; Kkr dhft,A

34. Hkqtk x, 2x vkSj 
3

x
osQ fdlh vk;rkdkj lekarj "kV~iQyd rFkk ,d xksys osQ i`"Bh; {ks=kiQy

dk ;ksxiQy vpj fn;k gqvk gSA fl¼ dhft, fd muosQ vk;ru dk ;ksxiQy fuEure gksxk]
;fn  x  xksys dh f=kT;k osQ rhu xqus osQ cjkcj gSA muosQ vk;ru osQ ;ksxiQy dk fuEure
eku Hkh Kkr dhft,A
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oLrqfu"B iz'u

iz'u 35 ls  39 rd izR;sd esa fn, pkj fodYiksa esa ls lgh mÙkj pqfu,&

35. fdlh leckgq f=kHkqt dh Hkqtk,¡ 2 cm/sec dh nj ls c<+ jgh gSaA tc Hkqtk 10 cm gS] f=kHkqt
dk {ks=kiQy

(A) 10 cm2/s (B) 3 cm2/s (C) 10 3 cm2/s (D) 
10

3
cm2/s

dh nj ls c<+rk gSA

36. ,d {kSfrt iQ'kZ ij 5 ehVj yach ,d lh<+h fdlh mQèokZ/j nhokj ij >qdh gSA ;fn lh<+h
dk mQijh fljk 10 cm/sec, dh nj ls uhps dh vksj fiQly jgk gS rks lh<+h rFkk iQ'kZ osQ
chp dk dks.k] ml le; tc lh<+h dk fupyk fljk nhokj ls 2 ehVj nwj gS%

(A) 
1

10
radian/sec    (B) 

1

20
radian/sec   (C) 20 radian/sec   (D) 10 radian/sec

37. fcanq (0, 0) ij oØ y = 

1

5x dh

(A) ,d mQèokZ/j Li'khZ js[kk (y-v{k osQ lekarj)

(B) ,d {kSfrt Li'khZ js[kk (x-v{k osQ lekarj)

(C) ,d frjNh Li'khZ js[kk

(D) dksbZ Hkh Li'khZ js[kk ugha

38. js[kk x + 3y = 8 osQ lekarj] oØ 3x2 – y2 = 8 osQ vfHkyac dk lehdj.k gSA

(A) 3x – y = 8 (B) 3x + y + 8 = 0

(C) x + 3y ±  8 = 0 (D) x + 3y = 0

39. ;fn oØ ay + x2 = 7  rFkk x3 = y, fcanq (1, 1) ij yacor dkVrs gSa] rks a dk eku gS

(A) 1 (B) 0 (C) – 6 (D) .6
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40. ;fn y = x4 – 10 rFkk ;fn x, 2 ls 1.99 rd ifjofrZr gksrk gS] rks y dk ifjorZu D;k
(fdruk) gS]

(A) 0.32 (B) 0.032 (C) 5.68 (D) 5.968

41. oØ y (1 + x2) = 2 – x osQ] ml fcanq ij] tgk¡ ;g x-v{k dks dkVrh gS] Li'kZ js[kk dk
lehdj.k

(A) x + 5y = 2 (B) x – 5y = 2 (C) 5x – y = 2 (D) 5x + y = 2  gSA

42. os fcanq] ftu ij oØ y = x3 – 12x + 18 dh Li'kZ js[kk,¡ x-v{k osQ lekarj gSa]

(A) (2, –2), (–2, –34) (B) (2, 34), (–2, 0)

(C) (0, 35), (–2, 0) (D) (2, 2), (–2, 34) gSA

43. oØ y = e2x dh] fcanq (0, 1) ij] Li'kZ js[kk x-v{k ls fcanq

(A) (0, 1) (B) 
1

– ,0
2

  
     (C) (2, 0)       (D) (0, 2)  ij feyrh gSA

44. oØ x = t2 + 3t – 8, y = 2t2 – 2t – 5 dh] fcanq (2, –1) ij] Li'kZ js[kk dh izo.krk

(A) 
22

7
(B) 

6

7
 (C) 

– 6

7
(D) – 6 gSA

45. nks oØ x3 – 3xy2 + 2 = 0 rFkk 3x2y – y3 – 2 = 0 fdl dks.k ij izfrPNsn djrs gSa%

(A) 

4

(B) 

3

(C) 

2

(D) 

6

46. og varjky] ftlesa iQyu f (x) = 2x3 + 9x2 + 12x – 1 ßkleku gS

(A) [–1, ∞ ) (B) [–2, –1] (C)  (– ∞ , –2] (D) [–1, 1]

47. eku yhft, fd f : R → R, f (x) = 2x + cosx }kjk ifjHkkf"kr gS] rks f

(A) dk x = π ij ,d fufEu"B gS (B) dk x = 0 ij ,d mfPp"B gS

(C) ,d ßkleku iQyu gS (D) ,d o/Zeku iQyu gS
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48. y = x (x – 3)2 , x osQ uhps fn, gq, ekukas osQ fy, ßkleku gS]

(A) 1 < x < 3 (B) x < 0

(C) x > 0 (D) 0 < x < 
3

2

49. iQyu f (x) = 4 sin3x – 6 sin2x + 12 sinx + 100

(A) 
3,
2

 
 
 

esa fujarj o/Zeku gS (B) 


, 
2

 
 
 

esa fujarj ßkleku gS

(C) 
–

,
2 2

π π  
    esa fuajrj ßkleku gS (D) 0,

2

π  
    esa fuajrj ßkleku gS

50. fuEufyf[kr esa ls dkSu&lk iQyu 0,
2

π  
    esa ßkleku gS

(A) sin2x (B) tanx (C) cosx (D) cos 3x

51. iQyu f (x) = tanx – x

(A) lnSo o/Zeku gS (B) lnSo ßkleku gS

(C) dHkh Hkh o/Zeku ugha gS (D) dHkh o/Zeku gS dHkh ßkleku gS

52. ;fn x ,d okLrfod la[;k gS] rks x2 – 8x + 17 dk fuEure eku

(A) –1 (B) 0 (C) 1 (D) 2 gSA

53. cgqin x3 – 18x2 + 96x dk] varjky [0, 9] esa] fuEure eku

(A) 126 (B) 0 (C) 135 (D) 160 gSA

54. iQyu f (x) = 2x3 – 3x2 – 12x + 4 osQ

(A) nks LFkkuh; mPpre fcanq gSa (B) nks LFkkuh; fuEure fcanq gSa

(C) ,d mPpre rFkk ,d fUkEure gS (D) dksbZ Hkh mPpre ;k fuEure ugha gS
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55. sin x . cos x dk mPpre eku gS

(A) 
1

4
(B) 

1

2
(C) 2 (D) 2 2

56. f (x) = 2 sin3x + 3 cos3x  dk eku x = 
5

6

π
, ij

(A) mPpre (B) fuEure (C) 'kwU;    (D) u rks mPpre vkSj u fuEure gSA

57. oØ y = –x3 + 3x2 + 9x – 27 dh mPpre izo.krk

(A) 0 (B) 12 (C) 16 (D) 32

58. f (x) = xx dk LrC/ fcanq gS

(A) x = e (B) x = 
1

e
(C) x = 1 (D) x = e

59.
1  

    

x

x
dk mPpre eku gS

(A) e (B) ee (C) 
1

ee (D) 

1

1  
    

e

e

iz'u 60 ls 64 rd izR;sd esa fjDr LFkku dh iwfrZ dhft,&

60. oØ y = 4x2 + 2x – 8 rFkk y = x3 – x + 13 ,d nwljs dks fcanq _____ij Li'kZ djrs gSaA

61. oØ y = tanx osQ (0, 0) ij vfHkyac dk  lehdj.k ________gSA

62. a osQ os eku ftuosQ fy, iQyu f (x) = sinx – ax + b, R esa  o/Zeku gS______.gSaA

63. iQyu f (x) = 

2

4

2 –1x

x
, x > 0, varjky _______esa ßkleku gSA

64. iQyu f (x) = ax + 
b

x
 (a > 0, b > 0, x > 0) dk fuEure eku______gSA
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