SOLVED EXAMPLES

Ex.1

Sol.

Ex.2

Sol.

Ex.3

Sol.

f(x) = 2x3 - 21x2 + 36 x + 7 has a maxima at -
(A)x=2 (B)x=1 (C)x=6 (D)x=3
f'(x)=6x>—42x+36
f'"(x)=12x-42
Now f'(x) =0 = 6(x*~7x+6)=0

= x=1,6
Alsof" (1)=12-42=-30<0

. f(x) has a maximaat x =1 Ans.[B]

The minimum value of the function x* (x > 0) is
at -
(A)x=1 (B)x=e

(C) x=¢t (D) None of these
Let y=x* = logy=xlog x

= a4 (logy) =1 + log x
dx

d? 1
d — (I ===
an OIX?_(ogy) < X

-1

Now for minimum value of y or log y
di(logy):0:>1+logx:0
X

= x=e" Againforx=¢*
2

d
—— (lo =e>0
™ (logy)

= yis minimumatx =e? Ans.[C]

If x = p and x = q are respectively the
maximum and minimum points of the function
x® — 5x* +5x3 — 10, then -
(A)p=0,qg=1 (B)p=1,q=0
©p=19=3 (D)p=3,q=1
Let f(x) = x®>—5x* + 5x3 - 10, then
f'(x) = 5x*—20 x3 + 15x?
= 5x2 (x-1) (x-3)

and f'(x) = 20x3 - 60 x? + 30 x
For maxima and minima

f(X) =0=5x*(x-1) (x-3)=0
=x=0,13 Alsof"(1)=-10<0
= x=1isapointof maxima=p=1
and f"(3)=90>0
= x = 3is a point of minima = q = 3.Ans.[C]

Ex.4

Sol.

Ex.5

Sol.

Ex.6

Sol.

Let x, y be two variables and x> 0, xy = 1.
Then minimum value of X +y is -
(A1 B2 (©3
Let A=x+y=x+1/x (-~ xy=1)
dA _, 1 A 2
dx x? dx?  x®

Nowd—A =0=>x=1,-1
dx

(D)4

d’A

Alsoatx =1, — =2>0
dx

x =1 is a minimum point of A. So minimum
valueof A=1+1/1=2. Ans.[B]

The maximum value of function sin x (1+ cos x)
occurs at -

(A) x=m/4
(C) x=n/3

(B) x =m/2
(D) x =n/6

Let f(x) = sin x (1 + cos x) = sin x + % sin 2x,

then f' (X) = cos X + cos 2X

and f" (x) =-sinx—2sin 2x

For maximum value f' (x) =0

=Cc0sX+cos2x=0

=> C0S X = — COS 2X

= C0S X = COS (11— 2X)

=S X=m-2X=>X=m/3

Again " (n/3) = —sin (n/3) — 2 sin (21/3)
343

= - <0

= Maximum value of function occurs at
X =m/3 Ans.[C]
The maximum value of 3 sinx + 4 cos X is -
(A) 3 (B) 4 (D)5 (D)7
Let f (x) =3 sinx + 4 cos X

= f'(X) =3 cosx—4sinx

f*" (x)=-3sinx—4cos X
Nowf'(X)=0=3cosx—4sinx=0

= tanx=3/4

Also then sin x = 3/5, cos x = 4/5 and so at
X = tan! (3/4)




Ex.7

Sol.

Ex.8

Sol.

Ex.9

Sol.

f"(x) =-3(3/5)—4(4/5) <0
= f(x) has a maxima at tan x = 3/4. Also its
maximum value

= 3(3/5) + 4(4/5) = 5 Ans.[C]

If x = -1 and x = 2 are extreme points of the
function y = a log x + bx? + x, then-

(A)a=2,b=1/2 (B)a=2,b=-1/2
C)a=-2,b=12 (D)a=-2,b=-1/2
dy_a +2bx+1

dx x

Since x = -1 and x = 2 are extreme points so

dy/dx at these points must be zero. So
—a—-2b+1=0anda/2+4b+1=0
—a+2b-1=0anda+8b+2=0

—>a=2,b=-1/2 Ans.[B]

In [0, 2x] one maximum value of x + sin 2x is -

e @ =%
(© 3+ £ (® )E—£
Letf(x) =X+ sin 2x
=Tf'(X) =1+ 2cos 2x

f"(x) =—4sin 2x
Now ' (X) =0 = cos 2x =—1/2
= 2X =2n/3, 47/3,.....
= X =7/3, 2n/3
But " (n/3) =— 4(/3/2) <0
.. f(x) is maximum at x = 7t/3 and its one
maximum value
=7/3 + sin (2r/3)

=q/3+ 3 12 Ans.[C]

The maximum and minimum values of sin 2x — x
are-

3\/5 TCTE3\/_

(A)1,-1 (B) 5

©) T— 3\/_ 3\/_ b
6

f(x) = sin 2x — x
f'(xX)=2cos2x -1
f" (x) =—4sin 2x

(D) Do not exist

Ex.10

Sol.

Nowf'(X)=0=2cos2x-1=0
=X=nntn/6 n=0,1,2, ...
=X=n/6,5n/6, Tn/6,— 7 /6,.....
But f" (n/6) =—2/3 <0

= X =1 /6 is a max. point

Also f" (51 /6) =2+/3>0

= X = 5n /6 is a min. point

Hence one max. value = f(n /6) = 3J§6 -
one min. value = f (5n/6) = — 3\/56—57:

But it is not there in given alternatives. Hence
by alternate position another min. point is
— 7 /6 s0 one min. value

7t—3\/§
6

=f (-n/6) = Ans.[B]

For what values of x, the function
sinx + cos 2x (x>0) is minimum -

A) n_zn ®) 3(n +1)7c

@n+rn
2

©)

Let f(x) = sin x + cos 2x, then

f'(X) =cos x — 2 sin 2x

and f" (x) =—sin X — 4 cos 2x

For minimum f(x) =0 = cosx—4sinx cosx=0
= Cc0sX (1-4sinx)=0

(D) None of these

=cosx=0o0rl-4sinx=0=x=(2n+1) /2 or

Ex.11

X =nn+ (-1)"sin? (%j neZz
Now f" {(Zn +1) g}

= _sin {(Zn +1)g} —4cos(2n+ 1)

= (1)'-4 (1) 71> 0

The function is minimum at x = (@2n+D)m

Ans.[C]

The minimum value of
64 sec X + 27 cosec X, 0 < X < /2 is-
(A) 91 (B) 25




Sol.

Ex.12

Sol.

Ex.13

Sol.

(C) 125 (D) None of these
Let y = 64 sec x + 27 cosec X

= % = 64 sec X tan Xx— 27 cosec X cot X
X

2

S—Z = 64 sec® x + 64 sec X tan’x + 27 cosec® X
X

+ 27 cosec X cot? X

Now ﬂ =0 = 64sec x tan x =27 cosec X cot X
X

= tan® x = 27/64
=tanx =3/4

2
Also then d—)zl >0
dx

So y is minimum when
x = tan* (3/4) and its
min. value = 64 (5/4) + 27 (5/3) = 125 Ans.[C]

(0<x</2)

If 0 < c <5, then the minimum distance of the
point (0, ¢) from parabola y = x? is-

(A) vc-4 (B) vc-1/4
(C) Vc+1/4 (D) None of these

Let (Vt,t) be a point on the parabola whose

distance from (0, ¢), be d. Then
z=d?=t+ (t-c)? =2+ t(1-2c) + ¢?

2
LAY D YL S
dt dt?

Now %:Ojt:c—lm

which gives the minimum distance. So

min. distance = \/(0—1/2)+(—1/2)2

=+c-1/4 Ans.[B]
The minimum value of the function

40 is
3x* +8x%-18x% + 60
(A) 2/3 (B) 3/2
(C) 40/53 (D) None of these

Lety= % (3x* + 8x3— 18 x? + 60)

W1 (12x3 + 24x% - 36X)
dx 40

Ex.14

Sol.

Ex.15

Sol.

2
and 9Y = L (36x2 + 48x -36)
dx 40
Now ﬂ=0:>x3+2x2—3x=0
dx
orx(x-1)(x+3)=0
orx=0,1,-3

2
Atx=0,9Y =_36<0
dx

sy ismaximumat x = 0

= the given function i.e. 1/y is minimum at
x=0

.. minimum value of the function

“D_2 Ans.[A]

o
N

If % = (x-1)% (x-2)*, then y i -
X

(A) maximumatx =1
(B) maximum at x =2
(C) minimumat x =1
(D) minimum at x = 2
dy _
ol
number, then

0=x=1 2.If h>0is very small

atx=1-h, ﬂ:(—)(ﬂ:—ve
dx

X=1+h, ﬂ:(+)(+):+ve
dx
_ dy L
atx =1, ax changes its sign from —ve to + ve
X
which shows that x = 1 is a minimum. Ans.[C]
The maximum area of a rectangle of perimeter
176 cms. is -

(A) 1936 sq.cms.
(C) 2110 sq.cms.

(B) 1854 sg.cms.
(D) None of these

Let sides of the rectangle be X, y ; then
2X +2y =176 ..(1)

. Itsarea A = Xy = X (88— Xx)
[form (1)] =88x—x?




Ex.16

Sol.

2
L 9A _gg o SA - 5o
dx dx?

Nowd—A=0:>x=44;
dx

2

Also then j—? < 0. So area will be maximum
X

when x = 44 and maximum area
=44 x 44 = 1936 sq. cms. Ans.[A]
The semivertical angle of a right circular cone
of given slant height and maximum volume is-

(A) tan™ 2 (B) tan'! (+/2)
1 l —1 i
(C) tan (J (D) tan (\/EJ

Let ¢ be the slant height and o be the
semivertical angle of the right circular cone.
Also suppose that h and r are its height and
radius of the base.

O\ ¢

Thenh=/¢cosa, r=/¢sina

Now volume V = %n r’h

1 .
=3 703 sin oL CoS o

LA [-sin® o + 2 sin o cos? o]
daa 3

% 7 [ — sin® o + 2 sin o (1 — sin? )]

%n€3[25ino¢—35in3a]

2
g j—\Z/ _L nl3[2 cos o — 9 sin? o cos o]
o

Nowg—V =0=sina=00r2-3sina=0
o

Now o= 0 .. 2=3sina
or 2 sina + 2 cos? a. = 3 sin’ o

ortan? =2 =tana = /2

2
When tan o = \/5, 3—\2/<0
o

Ex.17

Sol.

Ex.18

Sol.

Ex.19

Sol.

Thus when o = tant V2, volume will be
maximum. Ans. [B]

Two parts of 10 such that the sum of the twice
of first with the square of second is minimum,
are-

(A) 9,1 (B)5,5 (C)4,6
Let two parts be x and (10-x). If
y = 2x + (10— x)?

(D) 1,9

Then %:2—2(10—x):2x—18
X

Now ﬂ:0x:9
dx

2

Also then j—)zl: 2 >0. Hence when x = 9, value
X

of y is minimum. So required two parts of 10

are 9 and 1. Ans.[A]
For the curve y = xe* -
(A) x =0 is a point of maxima
(B) x =0is a point of minima
(C) x =—1isapoint of minima
(D) x =—1 is a point of maxima
y=xe*= ﬂ:xex+ex
dx

2
and d—g = xe* + 2¢*

X
now Q:O:ex(x+1):0

dx
=>x=-1 [ e>0,VX]

d%y
andatx=-1, — =e™(-1+2)>0
dx
Therefore x = — 1 is a point of minima.Ans.[C]

If sin X — X cos X is maximum at X = nrx, then-

(A) nis an odd positive integer

(B) nis an even negative integer

(C) nis an even positive integer

(D) n is an odd positive or even negative
integer

Let f(X) = sin X — X cos X, then

= f'(X) = cos X—C0S X+X Sin X = X sin X
f"(X) =xcos X —sin X

Nowf'(X)=0=xsinx=0

=x=0,nmtn=0,12, ...

Also f " (nr) = nm cos nr— sin nx




Ex.20

Sol.

Ex.21

Sol.

=(-1)"nr
But f(x) is maximum at x = nt when f "' (nm) <0
= (-1)"nm<0 = (-1)"n<0
= either n is an odd positive or even
negative integer. Ans.[D]
X (1-x?), 0 <x<2is maximum at -
(A)x=0 B)x=1
(C) x=1/ 43 (D) Nowhere
Lety=x(1-x?

-4y (1x?) —2x2=1-3x2
dx

and dz—y = - 6X
dx?
1
Now dy/dx =0 = x =% E
1 d?
Now at x = E ﬁ <0
Therefore y is maximum at x = % Ans.[C]

A curve whose slope at (x,y) is x? — 2x, passes
through the point (2,0). The point with greatest
ordinate on the curve is-

(A) (0,0) (B) (0, 4)
(C) (0, 4/3) (D) (0,3/4)
Here dy _ X% — 2x

dx
=y= %x3 —-x2+c

Since the curve passes through the point (2,0),
therefore
0=(8/3)-4+c=>c=4/3

equation of curve y = %x"5 - X2+ % and
Yoo o,
dx dx?

Nowﬂ =0=>x=0,2
dx

2
Butatx=0, =Y =—2<0
dx

Thus at x = 0, y = 4/3 is maximum.Ans.[C]

Ex.22

Sol.

Ex.23

Sol.

f(x) = 1+ 2 sin x + 3 cos? x (0 < X < 27/3) is-

(A) minimum at x = nt/2

(B) maximum at x = sin"* (1/4/3)

(C) minimum at x = /3

(D) minimum at x = sin"! (1/3)

f'(x) =2 cosXx—6cosXsinx

f" (X) =—2sinx + 6 sin® x — 6 cos?x
=-2sinx+12sin>x -6

Now f'(xX) =0 = cos x =0 and sin x = 1/3

or x=m/2 & x =sint (1/3)

sof" (n/2)=—2+12-6>0

" (sinllj -2,2% 620
3 3 3

- f(X) is minimum at x = /2. Ans.[A]

The minimum value of e@<-2x-Dsin’x jg _
(A)e (B)1/e (C)1 (D)o
Lety= e(2x2—2x—1)sin2x

and u = (2x* - 2x — 1) sin*x

Now d—u
dx

= (2x2 —2x —1) 2sin X Cos X+(4x— 2) sin’x

=sin x [2(2x% - 2x ) cos X + (4x —2) sin X]

d_u =0=sinx=0=Xx=nx

dx

ﬂ =sin xi [2(2x*-2x-1) cos X
dx? dx

+(4x— 2) sin x]+cos X [2 cos x(2x?—2x—1)
+ (4x-2) sin X]
At X = nm,

2
d—g =0+ 2 cos? nn(2n? n? — 2nm — 1)>0
dx
Hence at x = nm, the value of u and so its
corresponding the value of y is minimum and

minimum value = e° = 1. Ans.[C]




