® ALLEN" AOD (Monotonicity)
— 3 fy2
AOD (MONOTONICITY) TEAT S = X - 6 + ax + b YW T
L = fRoR f2)=f(4)=0%| T BIF] R &ad IR
4 5 (S1) x,, X, € (2,4), X, < X, DI ARTA TH DR
Fx) = —Ex +2x"+3x , x>0 _
3xe” <0 g b f(x,)=-13 f'(x,)=0% |
g1 oRifya B | 1 e 9 5 e (S2) x5 %, € (2. 4), x; < x, F1 IR g ISR
B f qHHT B 7 g f& (2, x,) § fERAM B, (x4, 4) 9 fIEHH B
1) (—%,Zj (2)(0,2) qA 2f' (x)= V3 f(x,)B17Tq :
3) (—L%) @ (3.1 (1) (S1) TAT (S2) &Fl ¥ B
2. WA ¢ f(x) = 3sin’x + 10sin’x + 6sin’ — 3, (2) (S1) I & M (82) el &
e [_g ﬂ%' ar (3) (S1) TAT (S2) I 3N &
(4) (S1) § B TT (S2) A ©
(1) [-E,Ej H a9 B
6 2 q-if: R> R,
) [ogj # g © ~55%, Tfe x <5
SN . f(x) =12x —3x* —120x, e -5<x<4
©) (‘g’oj q e & 2x} —3x2 ~36x-336, AR x>4,
(4)[—50jﬁ‘aﬂww%‘ ERT URMINT | A1 A= {x € R : f &AM T}
3. TR e+ 27 -~ 6=0% IAfad oAl ql AR ©
D A=A T (1) (0, -5) U (4, 0)  (2) (=5, )
()2 2)4 )1 @0 (3) (=0, =5) U (4, ) (4) (5, —4) U (4, ®)
4. IR 2 F JAaH 9F, s o wed _—
f(x) = x> + ax + 1, IARTA [1, 2] TR A g,
R & dAT 'a' &1 M&bawH a4, aa o f(x)z4X ;3X —2sinx+(2x —1)cosx:
Bed f(x) = x> + ax + 1 fa¥ra [1, 2], W |
SR 8, a1 [R—8| BT A4 8 (1) [E,OOjﬁaﬁﬂTq%
5. 9T PIs Bold fAaxrdd [0, 2] § Fad g den
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0, 2) § S IR Fgbo-g B | IfT £(0) = 0,
f(1)= 17 f(2)=2, 8, I :

(H)FH x € (0,2) D U f"(x)=0%

Q) fFA x € (0,2)F foIW f"(x) =0 %

@) A x € (0,2)d oW f(x) =08

@I xe€(0,2)d fow f(x)>0%8




AOD (Monotonicity)

9.

10.

ALLEN®

afs f'G(%j:O, A OB T

f(x)=x’—ax’+ bx -4, x € [1,2] P foIU At &1
I AT BT ©, A1 HiAd g (a, b) WK

1) G, 8) (2) (-5, 8)
(3)5.-8) ) (=5,-8)

AF1 a Uh YU B e fu 9gue
2X5 + 5x4 + 10x3 + 10x2 + 10x + 10 & &)
IRAIS HA RTA (2, a + 1) H & @I |a

CRERE

11.

12.

AMT R—{-1,1} TR IR¥INT & aRaidd AH Hed f

x—1

x+1
gRT & 1 81 @ B f(x) 9 9 9 fed

2

Jx) = 3log, |-

JIARTA H AT B ?

1
(1) (=o0,=D) U[[E’wj —{1}J

(2) (=0, 0) — {-1, 1}

1
3) (—L 5}
1
“ [—00, 5}—{—1}

2 —si (1) #0
rooy =\ 270 KX 20 e qRurfe
0 ,x=0

%l f: R— R &1 [TaR $HIY | Bt f:
(1) (=0, 0) U (0, 00) TR ThAE &

(2) (—o0, 0) TAT (0, 0) TR Vb el 8
(3) DA (0, 00) TR UHGE (monotonic)
(4) BIA (—o0, 0) R THAE B

g
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® ALLEN" AOD (Monotonicity)
SOLUTION 3. Official Ans. by NTA (3)
1. Official Ans. by NTA (3) Sol. Lete’=t>0
fO=t"+20-t-6=0
_4x? '(t) =4 + 68 — 1
Sol. (x) 4% +4x+3 x>0 F®
3e*(1+x) x<0 )
1 1 |
0 a 1
T
2 2
For x > 0, f'(x) =—4x” + 4x + 3
fx) s i .. 13
(X) 1S 1Icreasing in —E,E f(()) — —6, f(l) — _4’ f(2) =24
= Number of real roots = 1
For x <0, f'(x) = 3¢" (1 +x) 4.  Official Ans. by NTA (2)
_2
F(x)>0 V¥ x (-1, 0) Sol. fx)=x"+ax+1
flx)=2x+a
= 1(x) is increasing in (-1, 0) when f(x) is increasing on [1, 2]
3 2x+a>0 Vxell, 2]
So, in complete domain, f(x) is increasing in (—1,—)
2 a>-2xVxell,2]
2. Official Ans. by NTA (4) R=-4
T when f(x) is decreasing on [1, 2]
_ - 4 -3 -2 _ - &
Sol. f(x)=3sin"x + 10sin’x + 6sin’x — 3, xe{ 6’2} 2x+a<0 Vxell 2]
£ f'(x) = 12sin’xcosx + 30sin’xcosx + 12sinxcosx a<-2 Vxell,2]
8
3 = 6sinxcosx (25in2x + 5sinx + 2) S=-2
E = 6sinxcosx (2sinx + 1) (sin + 2) IR-S|=-4+2[=2
2
z . _ . £ 5. Official Ans. by NTA (2)
g I ] 1
: - 0 z Sol. f(0)=0 f(1)=1and f(2)=2
&
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Decreasing in (—g , 0)

Let h(x) = f(x) — x has three roots
By Rolle's theorem h'(x) = f'(x) — 1 has at least
two roots

h"(x) = f"(x) = 0 has at least one roots




AOD (Monotonicity)

6.

Sol.

ALLEN®

Official Ans. by NTA (1)
f(x)=x3—6x2+ax+b

f(2)=8-24+2a+b=0

2a+b=16 ...(D)
f4)=64-96+4a+b=0
4da+b=32 ...(2)
Solving (1) and (2)
a=8b=0

f(x) = x> — 6x°+ 8x

f(x) = x* — 6x° + 8x

fi(x) =3x* = 12x + 8

f'(x) = 6x — 12

= f(x)is T for x > 2, and f'(x) is { for x <2
f(2)=12-24+8=-4
f(4)=48-48+8=8

fi(x) =3x* = 12x + 8

vertex (2, — 4)
f(2)=—4,1(4)=8,f3)=27-36+38

41

f(x))=-1,thenx; =3

fi(x)) =0

Again f(x) <0 forx € (2, xq)
f(x) >0 forx € (x4, 4)

x4 € (3,4)

f(x) = x* — 6x° + 8x

Sol.

Sol.

f3)=27-54+24=-3
f(4)=64-96+32=0
For x4(3, 4)

f(x4) < -3 \/g

and f'(x3) >4

2f'(x3) > -8

So, 2f'(x3) = \/g f (x4)

Correct Ans. (1)

Official Ans. by NTA (4)
y =-55x

54321 2 3 4

—55;
f'(x)=16(x—=5)(x+4);
6(x-3)(x+2);

X <-5
-S<x<4
X >4

f(x) is increasing in
X € (=5, ~4) U (4, )
Official Ans. by NTA (1)

4x* —3x?

fx) =

—2sinx +(2x —1)cosx

f'(x)=(2x*—X)—2cosX +2cosx —sinX(2x —1)

= (2x - 1)(x — sinx)

for x >0, x —sinx >0

Xx<0,x-sinx<0

for x € (0, 0] U [%,oo), fx)=0
1
for XE[O, E},f'(X)SO

1
= f(x) increases in [5 , oo} )
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® ALLEN" AOD (Monotonicity)
9. Official Ans. by NTA (1) 11. Official Ans by NTA (1)
Sol. f(1)=f(2 5
(=12 Sol. f(x)=3/n(x—-1)-3/m(x+1)———
=1l-a+b-4=8-4a+2b-4 x—1
3a-b=7 1 f'(X)—3—3+2
=3a-b=7 ... (D) 1 x+1 (x—1)2
Also f' (ij =0 (given) fx)=—Cx=D
3 (x-D*(x+1)
! >
:>(3x2—2ax+b) i=0 F'x)=0
’ — xe(—oo,—l)u{l,lju(l,oo)
2
16 8a
373 b=0 12.  Official Ans. by NTA (2)
— 8a—3b-16=0 . (2) —X(Z—sin[lD
) X x<0
Solving (1) and (2)
Sol. f(x)= 0 x=0
a=5b=8 N
10.  Official Ans. by NTA (2) X [2 —sin (;D
Sol. Let 2x° + 5x* + 10x3 + 10x? + 10x + 10 = f(x)
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Now f(-2) =-34 and f(-1)=3
Hence f(x) has a root in (-2,—1)
Further f'(x) = 10x* + 20x3 + 20x? + 20x + 10

=10x (x2+izj+2[x+lj+2o}
L X X

I 2
=10x> (x+l+1j +17}>0

X

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

—[2 - sinlj - x[—cosl (—LZD x <0
£'(x) = X X X
[2 - sinlj + x[—cosl(—%n x>0
X X\ X
-2+ sinl —lcosl x <0
F(x) = X X X
2 —sinlelcosl x>0
X X X
f'(x) is an oscillating function which is
non-monotonic in (-0, 0) U (0, o).

Option (2)




