Numeric Response Questions

Monotonicity

Q.1 Function f(x) = x3 4+ 6x2 + (9 + 2k)x + 1Vx € R is strictly increasing function if k > A then
find A.

asin x+2cos

Q.2 The function f(x) = % is increasing for x € R when a > A, then find 4,

sin x+cos x
Q3 Letdp(x)=f(x)+ f(2a—x)and f"(x) > 0; Vx € [0, a]. If ¢p(x) is decreasing in [0, Aa] then
find A.

Q.4 Function f(x) = 2x3 — 9x2 + 12x + 29 is decreasing when x € (a, b) then find value of a + b.
Q.5 The interval in which 2x3 + 5 increases less rapidly than 9x2 — 12x, is (a, b) then find a +b.
Q.6 If the function f: R — R given by f(x) = x3 + ax? 4 5x + sin 2x is invertible and a € (=3, 1)
then find A.

Q.7If f(x) = x3 + 4x? + Ax + 1 is monotonically decressing function of x in the largest possible
interval (—2,—2/3); then find A

Q.8 If the complete set of values of x in which f(x) = 2log, (x — 2) — x? + 4x + 1 increases, is
(a,b) then find a + b.

Q.9 If f(x) = kx® — 9x2 + 9x + 3 is monotonically increasing Vx € R and k € [A, ), then find
value of 4.

Q.10 If f(x) = x — 2sin x,0 < x < 2m is increasing in the interval [am, bz], then find value of a +

b.
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ANSWER KEY

4. 3.00 5. 3.00 6. 3.00 7.4.00

Hints & Solutions

1. 1.50 2. 2.00 3. 1.00
8. 5.00 9. 3.00 10. 2.00
1. fi(x) = 3x2 + 12x + (9 + 2k) > 0

It is possible only when B2 —4AC <0

=144-43(9+2k)<0=>k>3/2

2. f'x) = %
(sinx +cos x)
=>f'x)>0 ifa>2

3. o(x) = f(x) + f(2a — x)
¢'(x) =fx) - f(2a-x)
In [0, a]
f(x) <f(2a-x)
= ¢(x) is decreases on [0, a]

4., f(x) is decreasing if
f1x)<0
= 6x2-18x+12<0
= x-1D)E-2)<0
= 1<x<2

5. %(u3 +5) <%(9x2 -12x)

6x2—-18x—-12<0
x2—-3x+2<0
1,2

6. one-one and onto
jx_y =3x2+2ax+5+2cos2x>0

3x2+ 2ax + 5> -2 cos 2x
3x2+2ax+5>2
3x2+2ax+3>0
D<0
422 -4x3%x3<0
(a-3)(@a+3)<0
-3<a<3
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7. f'(x)= 3x2 + 8x + A < 0 in the largest interval
(-2, -2/3)
. D=64-121>0,f'(-2)=0, f'(-2/3) =0
LA=4

8. f(x) = 2loge x—2)—x2+4x + 1

f'(x) :L—2x+ 4
Xx-2

=2 ox-

— 2x-2)

:2—2(x—2)2:2(1+x—2)(l—x+2)
x-2 x-2

=2x-DB-x)
x—2

N\ RN
N__" N
9. f'(x)=3kx2—18x+9

D<0=36-12k<0=>k>3

10. f'x)=1-2cosx>0 :cosxS%
.'.xe[l,ﬂ] a+b:l+§=2
3°3 3 3
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