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AOD (Maxima & Minima)
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ALLEN®

AOD (Maxima & Minima)

SOLUTION

1.  Official Ans. by NTA (4)

1 -Xx 2x+1
Sol. A=| —x 1 —X
2x+1 —x 1
|A| = 4x° - 4x% — 4x = f(x)
f(x) =4(3x*-2x-1)=0

:>X=l;x=__1
3

sof)=-+4 ;f(_lj_ZO
-

3) 27
min | S —
max
Sum = —4+§: 88
27 27

2. Official Ans. by NTA (1)
Sol.

B_3

2A 4

-, —©®_3
2a 4
_—6x4

= a= =a=-4
6

. g(x) =4x> - 6x + 15

Local max. at x :ﬁ — _(__6)
2A 2(—4)
-3
4

Sol.

Official Ans. by NTA (3)

f(x) = x° - 3x* — %f"(Z) x+f"(1) .. @)
2 3 ..

f(x) =3x"-6x — Ef"(Z) ..... (>i1)

f'(x) = 6x — 6 .....(ii1)
Now is 3" equation
f'2)=12-6=6
f"(11=0)

Use (ii)

fi(x) = 3x* — 6x — % '(2)

f(x) = 3x* —6x—§><6

fi(x) = 3x* - 6x -9
fx)=0

3x*-6x-9=0
=>x=-1&3

Use (iii)

f'(x)=6x-6

f'(=1) = - 12 < 0 maxima
f'(3) = 12 > 0 minima.
Use (1)

f(x) = x* - 3% -% f'(2) x + f'(1)

f(x):x3—3x2—%x6xx+0

f(x) = x> - 3x% - 9x
f(3)=27-27-9%x3=-27




AOD (Maxima & Minima) ALLEN® *
4. Official Ans. by NTA (3) 5. Official Ans. by NTA (36)
Sol. Letx+y=36
A X is perimeter of square and y is perimeter of
circle side of square = x/4
Sol.
radius of circle = =~
D 27
y'Y
b )2 2
Sum Areas = [Z) + n[zl]
<] Y
« L] » 2
2J2-¢ F ¢ =ﬁ+(36—x)
2 16 4r
For min Area :
In ADBF <= 144
n+4
V3(2v2 -0
tan 60° = 2b = b=M = Radius =y =36 — pH
22 —¢ 2 T+ 4
k= 367
A = Area of rectangle = / x b !
i (i + ljk =36
A=0x _3(2ﬁ -1) 8
2 6.  Official Ans. by NTA (3)
X2
2
dA Sol. f(x)=|=]| ;x>0
\/_(2\/* ) \/_0 (x) [Xj
a2
/n f(x) = x* (/n2 — /nx) B
=2 £
f(x) = f(x) {—x + (/n 2 — /n x)2x} 5
oy B _ Z
A= lxb \Exﬁ(ﬁ)_ﬁ £'x)=f(x). x (2(n2-2¢nx-1) :
2 + o+ g(x) Z
g(x)=20n*-20 nx-1 %
= 2 :
= 1A =3 =/5ni2—1=0:>x=— z
X \/E :
+ - 2
B
|
®) inc. 5 dec. ;
2
f
2 ° 2 ;
Local maximum value :£ ] = e° g
2/ 3
2 H
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7.

Sol.
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Sol.

Official Ans. by NTA (4)
Let the wire is cut into two pieces of length x
and 20 —x.

- 20—x

x/4

Area of square = ( Area of regular hexagon

ol

2 Y
TotalareaZA(x):X_ 3I2()—)()

J
(%

16 2 36
A=2 2Bx200 )
16 2x36
A'x)=0at x = 40\/5
34243
Length of side of regular Hexagon :é(ZO —x)
=l[20— 4.3 j
6l 34243
10
24243
Official Ans. by NTA (3)
X X
X X
b-2x
B a-—2x -
X X
X X
V=/bh =(a-2x)(b-2x)x

= V) =(2x-a)(2x-b)x
= V(x) =4x’- 2 (a+b) x* + abx

Sol.

= —v(x) =12x>-4 (a+b) x + ab
dx

i (v(x)) =0
dx -

= 12x’ -4 (a+b) x +ab=0<j

_ 4(a+b)£16(a+b)’ —48ab

2(12)
_ (a+b)++va*+b*—ab
- 6
(a+b)++a*+b*—ab
Let x=a= p

B= (a+b)—+a*+b*>—ab
6

Now, 12 (x—-a) (x-B)=0
+ - +

i
Y v
M

axima minima

&
<

T x=p
a+b—+a’+b*—ab
b

Official Ans. by NTA (22)
F(x) = a(x — 1)(x + 3)
F"(x) = 6a(x + 1)
F(x)=3akx +1)*+b
F(1)=0=b=-12a
F(x)=a(x+ 1)’ = 12ax + ¢
=(x+1’-12x-6

F(3)=64-36-6=22




10.

Sol.

11.

Sol.

m AOD (Maxima & Minima) ALLEN® *
Official Ans. by NTA (1250) = S5a+4b=-9
& f'(-1)=0
P(-3,4) M = -6+5a-4b+3=0
=5a-4b=3
Q(0,2) _
Solving both we get,
R(-1,0) \ a=_—6=_—3; b="2
s 10 5 2
R 3 3
4Q(0,-2) )=t S ot
. 5f(2) = 5| 64 3-32 3'16 8
S0(PR> + RQY) 5 M2 =5 64-5:32 -5 16+
50 (20+3) =320 - 96— 120 + 40
50(25) = 144
=1250 13.  Official Ans. by NTA (2)
Official Ans. by NTA (9)
Sol. A.M.>G.M.
Let f(x) = ,4 + 1. . . . a
sinx 1-sinx f(x)=a" +a"™ =a® +TZ2\/5
= f(x)=0=sinx=2/3 )
A . 14. Official Ans. by NTA (3)
f(X)min=m+ 1_2/3=9 Sol. h=rsin0 +r A

12.

Sol.

f(x)max — «©
f(x) is continuous function
" Olpin =9
Official Ans. by NTA (144)
Letf(x)=x0+ax5+bx#+cx3+dx2+ex + 1

f(x)

as lim—3 =1 non-zero finite
x—0 X
So,d=e=f=0

and f(x) = x3(x3 + ax2+ bx + ¢)

Hence, lim f(—);) =c=1
x=>0 X

Now, as f(x) = x6 + ax5 + bx4 + x3
and f'(x)=0 atx=1 and x=-1
ie., f'(x)=6x"+5ax" +4bx’ +3x*
f'(1)=0

=6+5a+4b+3=0

base = BC = 2rcos0

0e {O,Ej
2

Area of AABC = 1

E(Bc).h

A =%(2rcose).(rsin6+r)

=12 (cos0).(1 + sin0)

% =1’ [cos2 0 —sin 0 —sin’ 6}
do

=1?[1 —sinB — 2sin?0]

=r’ [1+sin6] [1—2sin9]=0
positive
—»0== ' el

\ £
<

oV

6 0

. . b
= A 1s maximum where 0 = g

343

max.

BC = \3r.

TcI/6

/2

= TSr2 = area of equilateral A with
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15.

Sol.

Official Ans. by NTA (2)

f(x) =(4a-3)(x +log.5) + (a— 7)sinx

f&x)=M@Aa-3)(1)+ (a—T)cosx =0

3—4a
= COSX=
a—7
<374
a—7
3—4a+120 3—421<1
a—7 a-—7
3—4a+a—7ZO 3—4a_1<0
a—7 a—"7
—3a—420 3—4a—a+7<
a—"7 a—7
3a+4S0 —5a+10<O
a—-"7 a—7
5a—10>O
a—7
5(a—2
—(a )>0
a—"7
0 2 7

ae [—i, 2}
3

Check end point [—%, 2)

0




