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EXERCISE - 1l HINTS & SOLUTIONS

Sol.l1 D If n=3
f(x)=(x*-1*x*+x+1)
2

I

X"+

= 2
0 = 0 1
f'(x) = (x2+1)2 x=0is minima -1
f(0) = —1 Sol5 AC
3(sin1x)2  3(cos!x)?
Sol2 ACD fr (o = SN X ~0
f(x) = 40 (3x* + 8x® — 18x2 + 60)" \/1 -x? Jl -x?
f’(x) =—40 (3x* + 8x3— 18x2 + 60)2
(12x° +24x* - 36x) sin'x=cos' X = X = —
f(x)=0 4
= 12x(x2+2x-3)=0 i
12x (x+3) (x—1)=0 critical points are x = 1, -1, 2
® S) ® Q
1 1 I 3
-3 0 1 n
3)-5
x=-3,1 Local Maxima 2
x=0 Local minima 3 3
f(-1)=~7 +n = 7%
Sol.3 B
f(x)=a/n|x|+bx®+x
Sol.6 BD
F/00) = 2+ 2bx+ 1 .
X - f(X) - -
y 1+ xtanx
f'(-1)=0 > -a-2b+1=0 ... @) _ . .
Y., When is reciprocal take min. value
a
f'(z):o:>E+4b+1:0 ..... 2) 1 1+xtanx 1
; = —X = ; + tan x
Solving (1) & (2)
= = — 1
wegeta=2,b=-1/2 Letz:;+tanx
Sol.4 ACD
dz 1
If n=2 &:—X—2+seczx:0 = X =COS X
f(x)=(x*-1)2(x*+x+1)
d?z

2
—:X—3+23ec2xtanx>0

\ /\ / min. at X = cos X
-1 0 1

y take max. value at some X,
where x, = cos x
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Sol.7 AC
f(X)=— v1-x2 , 0<x<1
- X x>1
%
- Ul ()
Sol.8 B,D

x=¢t) =t -5t —-20t+7
y=y(t) =43+ 42— 18t + 3
x = ¢'(t) =5t —15t2— 20
=5(2-4) (t2+1)
x #0 when —2<t<2
y = y'(t)=122+8t—18
=6 (2t2—t-3)
=6(2t-3)(t+1)
y=0= t=3/2, t=-1

-2<t<2 satisfied
dy _y _
x X =0 (x=0)

y=0 = t=-1,3/2

ﬂ_i[zJ_i[XJﬁ
dx2 ~ dx \x) 7 dt \x) dx

att=3/2 — >0

6
t=3/2 y :—T

min

Sol.9 AC
f(x) = x?#3

, 2
F = 3,73

f'(x) changes its sign near about origin and
at origin does not exist

Sol.10 AD

NS

Sol.11 AC
In all three definition separately differentiate &
check.
Sol.12 AC
a+b=9
1
1 a
v=g3m rz h
b
1 1
- = 2 - = 2 —
3T b2 a 3" b2 (9 - b)
dv
b =0=>b=6=a=3

2
3y .52 t= 2 =345
Surface area =nr/
d2y =nbv
e a2 <" — 7 (6) (345) = 18 V5 =
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Sol.13 AB,C Sol.16 A,C,D
f(x) = sin X — x cos x check for
f (X) = COS X + X Sin X — COS X f(1 +x) =f(1 - x)
f'(x)=xsinx=0 & f(2 + x) =f(2 - x)
= x=0 sinx=0 f"(1) <0
(reject) X = nNn = x =1 is point of maxima.

f ’(x) = sin x + x cos X
x=n f"(r)=—n<0 max. Sol.17 B.C
x=2n f"(2r)=2x>0 min. 2
., _ _ax® +2bx+c
Xx=—-n f"(~r)=n>0 min. y Ax2 + 2Bx + C
x = =2nf"(-2n) = — 21 < 0 max.
Cross multiply

Sol.14 ABD ax’+2bx+c-y(Ax2+2Bx+C)=0
D>0vxeR
f(x) = X2+1 Let y e [a, B]
x“+1 Equality holds when D =0
0+ 1) f'(x) + 2x f(x) = 1 = o, p are the extremum values
3x% +2x+1 Sol.18 AC
09 = 2112 7 0 From options we can check by putting the value
in function instead of differentiatig the function.
3 2
f"(X): X7 +3x7 ~3x -1 — Sol.19 A,C,D
(x% +1)*
f(x) =log (x — 2) 1
X3+ 3x2-3x—1=0 =g X
x=1)(x®+4x+1)=0
2
1 1 XS +X-2
Xx=1, (X*+4x+1)=0 =>x=-21%+3 f'(x) = +—F=—F——=0
( ) V3 g x—-1 x2 xz(x—2)
2 -2 =
Sol.15 B,C X+x-2=0
odd cubic polynomial x=1,-2
f(x) = ax® + cx ®| Q : ®|
f'(x) =3ax?*+c -2 ! 2
Two points possible T(2 )
only when a, c have opposite sign. 1 5

f7(x) = <0

T (x-2?2 T %3

concave downwards always
or , '
' (x) will also T whenever defined
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