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AOD (MONOTONICITY) 

1. ekuk  

  

 }kjk ifjHkkf"kr gSA rks fuEu esa ls fdl vUrjky esa 

Qyu f o/kZeku gS \ 

 (1)   (2) (0, 2) 

 (3)   (4) (–3, –1) 

2. ekuk % f(x) = 3sin4x + 10sin3x + 6sin2x  –  3,   

x Î  gSA rks ƒ : 

 (1)  esa o/kZeku gS  

 (2)  esa âkleku gS 

 (3)  esa o/kZeku gS 

 (4)  esa àkleku gS 

3. lehdj.k e4x + 2e3x – ex – 6 = 0 ds okLrfod ewyksa 

dh la[;k gS:  

 (1) 2 (2) 4 (3) 1 (4) 0 

4. ;fn 'a' dk U;wure eku] ftlds fy, Qyu  

f(x) = x2 + ax + 1,  varjky [1, 2] ij o/kZeku gS] 

'R' gS rFkk 'a' dk vf/kdre eku] ftlds fy, 

Qyu f(x) = x2 +  ax  +  1  varjky [1, 2], ij 

áleku gS] rks  dk eku gS _________. 

5. ekuk dksbZ Qyu f varjky [0, 2] esa larr gS rFkk 

(0, 2) esa nks ckj vodyuh; gSA ;fn f(0) = 0,  

f(1) = 1 rFkk f(2) = 2, gSa] rks % 

 (1) lHkh x Î (0, 2) ds fy, f"(x) = 0 gS 

 (2) fdlh x Î (0, 2) ds fy, f"(x) = 0 gS 

 (3) fdlh x Î (0, 2) ds fy, f'(x) = 0 gS 

 (4) lHkh x Î (0, 2) ds fy, f"(x) > 0 gS 

6. Qyu ƒ(x)  =  x3 – 6x2 +  ax  +  b  ,slk gS fd  

ƒ(2) = ƒ(4) = 0 gSaA nks dFkuksa ij /;ku nhft, % 

 (S1) x1, x2 Î (2, 4), x1 < x2 dk vfLrRo bl izdkj 

gS fd ƒ'(x1) = –1 rFkk ƒ' (x2) = 0 gSaA 

 (S2) x3, x4 Î (2, 4), x3 < x4 dk vfLrRo bl izdkj 

gS fd (2, x4) esa f gzkleku gS] (x4, 4) esa f o/kZeku gS 

rFkk 2ƒ' (x3) = gSA rc % 

 (1) (S1) rFkk (S2) nksuksa lR; gS 

 (2) (S1) vlR; gS rFkk (S2) lR; gS 

 (3) (S1) rFkk (S2) nksuksa vlR; gSa 

 (4) (S1) lR; gS rFkk (S2) vlR; gS 

7. ekuk f : R ® R, 

  

 }kjk ifjHkkf"kr gSA ekuk A = {x Î R : f o/kZeku gS} 

rks A cjkcj gS : 

 (1) (–¥, –5) È (4, ¥) (2) (–5, ¥) 

 (3) (–¥, –5) È (–4, ¥) (4) (–5, –4) È (4, ¥) 

8. Qyu 

: 

 (1)  esa o/kZeku gS 

 (2)  esa o/kZeku gS 

 (3)    esa Ðkleku gS 

 (4)  esa Ðkleku gS 
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9. ;fn  ds lkFk Qyu  

f(x) = x3–ax2 + bx – 4, x Î [1, 2] ds fy, jksys dk 

izes; ykxw gksrk gS] rks Øfer ;qXe (a, b) cjkcj gS% 

 (1) (5, 8) (2) (–5, 8) 

 (3) (5, –8) (4) (–5, –8) 

10. ekuk a ,d iw.kk±d gS ftlds fy, cgqin  

2x5 + 5x4 + 10x3 + 10x2 + 10x + 10 ds lHkh 

okLrfod ewy vUrjky (a,  a  +  1)  esa gSA rks |a| 

cjkcj gS ______ 

11. ekuk R–{–1,1} ij ifjHkkf"kr ,d okLrfod eku Qyu ƒ 

ƒ(x) = 3loge
x 1 2
x 1 x 1

-
-

+ -
 

 }kjk fn;k x;k gSA rks Qyu ƒ(x) fuEu esa ls fdl 

varjky esa o/kZeku gS \ 

 (1) 
1

( , 1) , {1}
2

æ öé ö-¥ - È ¥ -÷ç ÷êë øè ø
  

  (2) (–¥, ¥) – {–1, 1} 

 (3) 
1

1,
2
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 (4) 
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, { 1}
2
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12. 
1

, x 02 sin | x |
(x) x

, x 00

ìæ öæ ö ¹-ï ç ÷ç ÷= è øè øí
ï =î

f }kjk ifjHkkf"kr 

Qyu f : R® R dk fopkj dhft,A Qyu f :  

 (1) (–¥, 0) È (0, ¥) ij ,dfn"V gS 

 (2) (–¥, 0) rFkk (0, ¥) ij ,dfn"V ugha gS 

 (3) dsoy (0, ¥) ij ,dfn"V (monotonic) gS 

 (4) dsoy (–¥, 0) ij ,dfn"V gS 
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SOLUTION 

1. Official Ans. by NTA (3) 

Sol.  

  

 For x > 0, f¢(x) = –4x2 + 4x + 3 

 f(x) is increasing in  

 For x £ 0, f¢(x) = 3ex (1 + x) 

 f¢(x) > 0  x Î(–1, 0) 

 Þ f(x) is increasing in (–1, 0) 

 So, in complete domain, f(x) is increasing in  

2. Official Ans. by NTA (4) 

Sol. ƒ(x) = 3sin4x + 10sin3x + 6sin2x – 3,  

 ƒ'(x) = 12sin3xcosx + 30sin2xcosx + 12sinxcosx 

 = 6sinxcosx (2sin2x + 5sinx + 2) 

 = 6sinxcosx (2sinx + 1) (sin + 2) 

  

 Decreasing in  

3. Official Ans. by NTA (3) 

Sol. Let ex = t > 0 

 ƒ(t) = t4 + 2t3 – t – 6 = 0 

 ƒ'(t) = 4t3 + 6t2 – 1 

  
 ƒ"(t) = 12t2 + 12t > 0 
  

 ƒ(0) = –6, ƒ(1) = –4, ƒ(2) = 24 

 Þ Number of real roots = 1 

4. Official Ans. by NTA (2) 

Sol. ƒ(x) = x2 + ax + 1 

 ƒ'(x) = 2x + a 

 when ƒ(x) is increasing on [1, 2] 

 2x + a ³ 0    " x Î [1, 2] 

       a ³ – 2x " x Î [1, 2] 

 R = –4 

 when ƒ(x) is decreasing on [1, 2] 

 2x + a £ 0  " x Î [1, 2] 

       a £ –2  " x Î [1, 2] 

 S = –2 

 |R – S| = |–4 + 2| = 2 

5. Official Ans. by NTA (2) 

Sol. ƒ(0) = 0   ƒ(1) = 1 and ƒ(2) = 2  

 Let h(x) = ƒ(x) – x has three roots  

 By Rolle's theorem h'(x) = ƒ'(x) – 1 has at least 

two roots  

 h"(x) = ƒ"(x) = 0 has at least one roots 
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6. Official Ans. by NTA (1) 

Sol. f(x) = x3 – 6x2 + ax + b 

 f(2) = 8 – 24 + 2a + b = 0  

 2a + b = 16  …(1) 

 f(4) = 64 – 96 + 4a + b = 0 

 4a + b = 32   …(2) 

 Solving (1) and (2) 

 a = 8, b = 0 

  

 f(x) = x3 – 6x2 + 8x 

 f'(x) = 3x2 – 12x + 8 

 f"(x) = 6x – 12  

 Þ f'(x) is ­ for x > 2, and f'(x) is ¯ for x < 2 

 f'(2) = 12 – 24 + 8 = – 4  

 f'(4) = 48 – 48 + 8 = 8 

 f'(x) = 3x2 – 12x + 8 

 vertex (2, – 4) 

 f'(2) = –4, f'(4) = 8, f'(3) = 27 – 36 + 8 

 

 

 f'(x1) = –1, then x1 = 3  

 f'(x2) = 0  

 Again  f'(x) < 0 for x Î (2, x4) 

   f'(x) > 0 for x Î (x4, 4) 

 x4 Î (3, 4)  

 f(x) = x3 – 6x2 + 8x 

 f(3) = 27 – 54 + 24 = –3  

 f(4) = 64 – 96 + 32 = 0  

 For x4(3, 4) 

 f(x4) < –3  

 and f'(x3) > –4  

 2f'(x3) > –8 

 So, 2f'(x3) =  f (x4) 

 Correct Ans. (1) 

7. Official Ans. by NTA (4) 

Sol. 

 

  

 f(x) is increasing in  

 x Î (–5, –4) È (4, ¥) 

8. Official Ans. by NTA (1) 

Sol.  

  

  = (2x – 1)(x – sinx) 

 for  x > 0, x – sinx > 0 

  x < 0, x – sinx < 0 

 for x Î (–¥, 0] È , ƒ'(x) ³ 0 

 for  

 Þ ƒ(x) increases in . 

( ) 3 2f x  x – 6x 8x= +

3

3

–5 –4 –3 –2 –1 2 3 4

y = –55x

- < -ì
ï= - + - < <í
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-
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6
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9. Official Ans. by NTA (1) 

Sol. f(1) = f(2) 

 Þ 1 – a + b – 4 = 8 – 4a + 2b – 4 

 Þ 3a – b = 7  ......(1) 

 Also  

 Þ  

 Þ  

 Þ 8a – 3b – 16 = 0 ....(2) 

 Solving (1) and (2)  

 a = 5, b = 8 

10. Official Ans. by NTA (2) 

Sol. Let 2x5 + 5x4 + 10x3 + 10x2 + 10x + 10 = ƒ(x)

 Now ƒ(–2) = –34 and ƒ(–1) = 3 

 Hence ƒ(x) has a root in (–2,–1) 

 Further ƒ'(x) = 10x4 + 20x3 + 20x2 + 20x + 10 

  

  

 Hence ƒ(x) has only one real root, so |a| = 2 

11. Official Ans by NTA (1) 

Sol. 
2

f(x) 3 n(x 1) 3 n(x 1)
x 1

= - - + -
-

l l  

 
2

3 3 2
f '(x)

x 1 x 1 (x 1)
= - +

- + -
 

 
2

4(2x 1)
f '(x)

(x 1) (x 1)

-
=

- +
 

 f '(x) 0³  

 Þ  
1

x ( , 1) ,1 (1, )
2
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12. Official Ans. by NTA (2) 

Sol.  

1
x 2 sin

x 0x

f(x) 0 x 0

1
x 2 sin

x
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ì æ öæ ö æ ö <- - - - -ç ÷ ç ÷ï ç ÷è ø è øï è ø¢ = í
æ öæ ö æ öï >- + - -ç ÷ ç ÷ç ÷ï è ø è øè øî

1 1 1
x 02 sin cos
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    f'(x) is an oscillating function which is  

non-monotonic in (–¥, 0) È (0, ¥). 

    Option (2) 

 

æ ö =ç ÷è ø
1 4

f 0 (given)
3

( )
=

+ =2
4

x
3

3x – 2ax b 0

- + =
16 8a

b 0
3 3

2 2
2

1 1
10x x 2 x 20

x x

é ùæ ö æ ö= + + + +ç ÷ ç ÷ê úè ø è øë û
2

2 1
10x x 1 17 0

x

é ùæ ö= + + + >ê úç ÷
è øê úë û


