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Monotonicity

MONOTONICITY

e f(x) = x3 —4x2 + 8x + 11, x € [0, 1] & o
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A A=A (1, 6) H f < IR STTHAI Fe ¢
I £(2) = 8, f(2) = 5, fi(x) > 1 T4 f(x) > 4,
Vx e (1,6) 7, @

(1) f(5) < 10 () f'(5) + £"(5) < 20
(3) f(5) + f'(5) > 28 ) f(5) + f'(5) < 26

eI 1 IR SAFhard e f : R — R s faw

fO) = f(1)=f(©0)=0%,@ :
() fFd xe 0, ) W' (x) =0
) f'0)=0

@) IEE fag x € (0, 1) W f"(x) # 0
@ TeE fag x € (0, 1) Wf"(x) =

11.

?Il'f\?{al%y=f(x)=xlogex, x> 0)@11'%"1%!73’,
(c, f(c)) TR Taet T forgsdi (1, 0) T (e, e), =l FHa™
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Monotonicity

h'(x) >0, Vx € (-1, 0)

ALLE
. N
SOLUTION 5. NTA Ans. (1)
L. NTA Ans. (4) Sol. f(x) is an odd function.
Sol. f(0)=11 Now, if x > 0, then f(x) = xcos~!(-sinx)
f(1)=16
£(1) = £(0) =X[E—sin"1(—sinx)jzx(EﬁLxJ
—— -3¢ —8c+8 2 2
1-0
= 3c2-8c+8=5 XGHJ ; xe{o,g}
= 3c2-8c+3=0 Hence, f(x)=
J7 X(E—XJ ; xe{—E O)
Ce[O,l]:>c:4_37 2 2
T T
2. NTA Ans. (2) 5+ 2x ,  Xxe {O,EJ
Sol. Using LMVT in [-7, —1] s0, f'(x)=
T _ox xe(—E OJ
(D=7 5 ; >
—1-(-7
f(-1) (f() 7)< 12 &
=f(-1)<9 (1) \/
Using LMVT in [-7, 0] i 2 im/2
2 0] ox
£(0)-£(=7) <2
0-(-7)
£(0) — £ (=7) < 14 6. NTA Ans. 3)
f(0) <11 w(2)
from (1) and (2) Rol.
f(0) + £ (-1) <20
3. NTA Ans. (2)
ALLEN Ans. (BONUS)
Note: None of the options is correct for all : !
fin S. Thus, it should be bonus, but NTA a c b
did not accept it. it is clear from graph that m; > m,
Sol. Option (1), (2), (3) jclre incorrc‘tct for fx) = N £(c) - f(a) N f(b)— f(c)
constant and option (4) is incorrect c—a b—c
1) —
JO-/© _ f'(@) wherec<a<1 (useLMVT) fo)-fa) c-a
l-c¢c = b > b
Also for f(x) = x2 option (4) is incorrect. 1®) = fte) —¢
4. NTA Ans. (2) 7.  Official Ans. by NTA (1)
9+a 16+a X
g . _ -12 —/n(1+Xx)
ko T Sol. fi(x=ltx
, 7x  x*-12  x2-12 X
Also, ['(x)= o x5 = (e +12)  x=(+x) (n(l+%)
o x2(1+x)
z ence, ¢ =
c=23 Suppose h(x) = x = (1 + x) fn(1+x)
¢ 1
§ Now, f"(c):E = h'x)=1- /n(l+x) — 1 =—/n(1+x)
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Sol.

Sol.

10.

Sol.

ALLEN .
h'(x) <0, V x € (0, «) 11. Official Ans. by NTA (3)
h(0)=0=h'x) <0V X € (-1, ©) Sol.  f(x) = xlog_x
= f(x) <0V xe(-1, ») ' e—0
= f(x) is a decreasing function for all xe(—1, o) Fx (e.f(0) = e—1
Official Ans. by NTA (2) f(x) =1+ log x
f(x) = (3x — 7)x?/3 e
— f(x) = 3x5/3 = 7x23 (e s =1+1og, c =21
= fi(x) = 5x2 - 3)1::/3 = 153);1/314 >0 log, c = il G S = c :eé
e—1 e—1
+ =+
0 14/15

14
f'(X) >0V xe (_OO’ 0) U(E’ OO)

Official Ans. by NTA (3)
f(2)=8,1f'(2)=5,1f'(x)>1,{"(x) >4, Vxe(1,6)

() = @24 = '(5)=17 ..(1)
f'(x) = @21 =15 =211 .2
£(5)+1(5) > 28

Official Ans. by NTA (1)

fO)=f1=r0)=0

Apply Rolles theorem ony = f(x) inx € [0, 1]
fO)=f(1)=0

= f'(a) =0 where a € (0, 1)

Now apply Rolles theorem on y = f'(x)

in x € [0, a]

f'(0) = f'(o0) = 0 and f'(x) is continuous and

differentiable

= f"(B) =0 for some , B € (0, o) € (0, 1)

= f"(x) =0 for some x € (0, 1)
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