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Maxima and Minima 18.4 Q1(i)
The given function is /(x)=4x ——l—.\':.

L l(x)= 4—~]2—(2x) =4-x
Now,

f(x)=0 = x=4

Then, we evaluate the value of f at critical point x = 4 and at the end points of the
intcrval[_z’ 2] .
2

4

f(4)=|6—%(|6):16-8:8

f(—2)=—8—%(4)=—8~2=—10
.f( )=4(3)—l(3): =18—%|= 18—10.125 = 7.875

2) 202
Hence, we can conclude that the absolute maximum value offon[_g’ 2 is 8 occurring atx =4
2

to| o

and the absolute minimum value of f on [_2. 2:| is =10 occuming at x = =2,
2

Maxima and Minima 18.4 Q1(ii)



The given ﬁﬁlcﬁonisf(.r)=(x—|]’ +3.
S (x)=2(x-1)

Now,

S(x)=0= 26— =0=x=1

Then, we evaluate the value of fat critical point x = 1 and at the end points of the interval [-3, 1].
FU)=(1-1) +3=0+3=3
F(=3)=(-3-1) +3=16+3=19
Hence, we can conclude that the absolute maximum value of fon [-3, 1] is 19 occurring atx =
—3 and the minimum wvalue of fon [-3, 1]is 3 occurring at x=1.
Maxima and Minima 18.4 Q1(jii)
Let flx) = 3x% — 8% + 12x2 — 48¢ + 25
o f(x)=12x ~24x7 + 24x - 48
=12(x" -2x" +2x-4)
=12[x*(x~2)+2(x~2)]
12(x=2)(x*+2)

Now, f’(x} =(givesx=2or x2+ 2 =0 for which there are no real roots.
Therefore, we consider only x =2 €[]0, 3].

Now, we evaluate the value of fat critical point x = 2 and at the end points of the interval [0, 3]

F2)=3(16)-8(8)+12(4)-48(2)+25
=48-64+48-96+25
=-39
F(0)=3(0)-8(0)+12(0)-48(0)+25
=25
F{3)=3(81)-8(27)+12(9)-48(3)+25
=243-216+108—144+25=16

Hence, we can conclude that the absolute maximum value of fon [0, 3] is 25 occurring atx =10

and the absolute minimum value of fat [0, 3]is — 39 occurring at x= 2.

Maxima and Minima 18.4 Q1(iv)



i‘r{X}={X—2}m

= f'{x]=ﬁ+[x—2]2¢%

Put F'{x)=0

= -1+ *“2 _p

2afx =1

2[x—1]+[x—2]=

=
2w — 1
ax -4
= al =0
2ogx =1
4
= N= =
3
I 0w,
f{1]=|:|

Q-3
Fle)=(o-2)y5-1=7/8=142

The absolute maximum walue of f[x] is 14@ at x =9 and the absolute

_"‘Eatx

9

. . 4
minimum value is E

Maxima and Minima 18.4 Q2



Let fix) = 2x° — 24x + 107.

o (x)=6x" - 24 =6(x" - 4)
Now,
f(x)=0 =6(x"-4)=0=x"=4=x=12

We first consider the interval [1, 3].

Then, we evaluate the value of fat the critical point x =2 €[1, 3] and at the end points of the
interval [1, 3].

AD=2(8)—24(2)+107=16—48+107=73

ADN=2(D)—24(1y+107=2-24+ 107 =85

A3N=2027y—-24(3)+107=534-72+ 107 =89

Hence, the absolute maximum value of fx) in the interval [1, 3] is 89 occurning atx = 3.
Next, we consider the interval [-3, —1].

Evaluate the value of fat the critical pointx =—2 £ [-3, —1] and at the end points of the interval
[1.3]

A3 =2(27) —24(=3) + 107 =54+ 72+ 107 = 125

Maxima and Minima 18.4 Q3



f(x)=cos" x+sinx
f'(x)=2cos x(~sinx)+cosx

=-2sinxcosx+cosxy
Now, f'(x)=0

= 2sinxcosy = cosx = cosx(2sinx—1) =0

= siny=— or cosx =10

bd | =

z:).:::%, or -z:asxe[ﬂ,n]

b s
MNow, evaluating the value of f at critical points X = ‘i“aﬂd X = “‘f""a_nd at the end points of the

imerval[[),n] (i.e, atx =0 and x =), we have:

2
f E] cos” —+$|nE: £ +i:E
6 2 4

6 2
F(0)=cos’ O+sin0=1+0=1
7(n)=

(m
f[Ej COs —+sm£ O+1=1
2 2

cos’m+sinm=(-1) +0=1

b
Hence, the absolute maximum value of fis~" occuming at ¥= “5 and the absolute minimum

4

. . 4
value of fis 1 occurring at ¥ = U;asﬂ“dﬂ?-

Maxima and Minima 18.4 Q4



We have

4 1
fin)=12x3 —gGxr3
1
= 288 -1
f(xj=16x3—%= [x2 )
w3 w3
Thu5,f[j=D
1
- g
a3

Further note that f'(xj isnot defined at ¥ =0,

So, the critical points are x =0 and » =

o=

Evaluating the valueof f at critical points x = D,é and at end points of the
interval x =-1 and x =1

f-1)=12(-1% - (-1)% - 18

Fo)=12(n fJ (DJ— 0

@)l
fy=12(0¥ s (1= 6

Hence we conclude that absolute maximum value of fis 18 at x=-1

and absolute minimum wvalue of fis %atx = é

Maxima and Minima 18.4 Q5

Given,

fx) = 2x? —15k? $ 36w+ 1

f (1) =6x7 -30x +36 =6 (x% - 5x +8) = 6 (x - 2) (- 3)
Mote that Fll:xj =0 gives ®x =2 and = = 3
We shall now evaluate the value of f at these points

and at the end points of the interval [1,5],
e atw=1,2,3 and &

atw=1 f1)=2[1%)-15[17]+36 (1) +1- 24
atx =2, f[2) =2[2%) - 15[2%)+36(2) + 1 =29
atx =3, f(3) =2(3%)-15[3%) +36 (3) +

atx =5, f[5) =2[57] - 155? )+36(5j+1= 56
Thus we conclude that the absolute maximum value of fon [1,5] is &6,

occurring at x=15, and absolute minimum walue of fon [1,5] is 24 which
oCours at ®=1.





