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CBSE Class-12 Mathematics
NCERT solution
Chapter - 6

Application of Derivatives - Miscellaneous Exercise

1. Using differentials, find the approximate value of each of the following:

{ -}-{{
(a) 1_ '
81

®) (33)7

1

Ans. (a) ( E .:'_1

.81

4
Y
LFE]

Ax
..-" 1"'.I_ .
= = (i1)
4 x*
Changing x to x+ Ax and }V to v+ A in eq. (i), we have
L Fym L WL
. L 717 16 1 14
v+ Ay =(x+Ax)F = _I — __|__; .......... (ii1)
' ' 81 81 81)
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1
Here x=— and Ax=—

g1 g1

1
1 ra "'-I_
Ao lep_2
81) 3
From eq. (iii),
Lo 1
_,171:_1 ) = Ax
— =v+MN v+t ——
\81) T 7T C Ly
4 x* |
1 1
173 2 ® 2.1 27 2 1 65
— | — —_—— ey —_—t % ~ —+ —=—=0.677
\81) 3 J2) 3 8132 3 96 96
.3 )
-
(h)[.jj]i
-
Let}_z__{-j .......... (6))
dy _ -1
jdx -—
3
] —h
ay = ———
= | 3
5 x?
—Ax
= [ LY . (ii)
3 x

Changing x to x+ Ax and V to v+ A in eq. (i), we have

Material downloaded from myCBSEguide.com. 2/37


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

-l -1 -1 e
v+ AV = ['_ x+ i'-.x_']? - ['. 3 3.']T — ['.3 74 1.]—5 ....... (iii)

Here v+ =32 and Av =1

- -1
Lxt =(32)F ==
|32 ) 3
From eq. (iii),
ool = A
(337 =yt ly~yt @y ~xt ——
s
1 1 1 1 1 159
—=(33) 1V~ L L DS - =277 = 0497
5(2) 2 5 64 2 320 320
L .. logx .
2. Show that the function given by f | x| =——— has maximum value at x = &.
- »
.. logx _
Ans. Here f(x|= x =0 &)
- .
: 1 1
i x.——log x. .
T - " l-log x ........ (i1)
flix)=—2 ] = T
o X x
v — :—'1—1021’].21’
And . L x | . —x—2x+ 2xlog x
flix)= 3 = 7
X x
_ 2xlog x—3x
3
+
.. x(2logx=3) 2logx-3
= f"[x)= [ "4 L= Dg: .......... (iii)

x X
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= l-logx=0
= log x=1

= log x=loge
—= X=e

.. From eq. (iii),

2loge—3 2-3 -1 <0
e e &

f " [_-IL.-l _
. x=e¢ is apoint of local maxima and maximum value of f( x| isat x=¢.

3. The two equal sides of an isosceles triangle with fixed base } are decreasing at the
rate of 3 cm per second. How fast is the area decreasing when the two equal sides are

equal to the base?

Ans. Let BC = ;5 be the fixed base and AB = AC = x be

the two equal sides of given isosceles triangle.

A
) I-':.'llll."
."llll i ll".i
.'II 1
(1
A
AN
IIII_.' i '._ll"'
/ = b
B M C
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Since — =3 cm/s .......... @)
at

i| .,,Il_h - |:>=:— [By chain rule]
ax’
dA b 1

RN

—3bx

Nreareie

Now when x =5,

dA —3bb —3.*;:‘ \."_
= =—y3h cm

di Japiop A3

Therefore, the area is decreasing at the rate of H@E? cm?/s.

:x:Sw::x:[—EI

Z/S

4. Find the equation of the normal to the curve :L-: =4 at the point (1, 2).

Ans. Equation of the curve is 1, =dx .. @)
ﬂl-.L.
= 2 =4
T dx
ay 2
= — =—
ax v
2
". Slope of the tangent to the curve at the point (1, 2) to curve (i) is = =1
) N |
. Slope of the normal to the curve at (1,2) is — = —=-1
w1
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. Equation of the normal to the curve (i) at (1,2)is y—2=—-1{x—1]
= y—2=—x+1
= x+y=3

5. Show that the normal at any point & to the curve x=acos&+afsinf,

v =agasin & —afcos & is at a constant distance from the origin.

Ans. The parametric equations of the curve are
x=acosf+asinf. v=asin F+afcosf
= x=alcosf+8sinf).y=a(sinf—Fcosf)
 dx . .
i _—=c;r[—51115‘+5‘c05€+51ﬂ5']=a§c055'
a8
av r . : - . .
And _;S:c:rl cosf —(—Fsin&f+cos £ | I=a[cn5-§+u§'5mS—cmé‘]zaﬁﬁm5‘
E L . /]

. Slope of tangent at point | x, v |

dv  dvl/df afsinf

= — = — = =tan &
dx dx'df afcosf

.. Slope of normal at any point &

-1 cos &
= =—cotf=-—
tan & sin &
And Equation of normal at any point &
ie., at ['_x:J;_'] = |_c::['_|:|:|5 & +&sin E-"_']=c:r['_5in & —Ecos E_'j_l
v—alsinf—Fcosf| = _FDSSI_J:—:I['CDE 8+8sin8) |
' ' sin @ - ' -

= ysinf—asin’ +abcosFsinf =—xcosf+acos §+afsin Hcosf

— xcos&+ vsinf=alsin” &+cos” 8|

= xcos&f+ ysinf=a

= xcosf+vsinfd—a=0

.. Distance of normal from origin (0, 0)

~ |p+0-4|
'JCDS: §+sin” &

= which is a constant.
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.. dsinx—2x—xcosx
6. Find the intervals in which the function f givenby (x| = is

2+cosx

(i) increasing (ii) decreasing.

dsinx—2x—xcosx

Ans. Given: f (x| =
o 2+cosx

dsinx—x(2+cosx]

2+cosx

4sinx  x(2+cosx|

2+ cosx 2+cosx

dsin x
= —_.-'I..-
2+ cosx

. d .. , d . .
_ |2+cosx)—(4sinx)—4sin x— (2 +cos x|
- f(x)= ar —= -1
o | 2+ cosx|

= f'lx)= (2+cosx)(4cos x| _4fin x(—sin x) .

(2+cosx)

Scosx+dcos  x+4sin” x

= . ] -1
| 2+ cos x|
_ f,[.x.]:.SI:DEI+TI:_1
- [2+cosx)

_8cosx+4—(2+cosx)

(2+cosx)

Scosx+4d——4 —cos" x—4dcosx

=

(2+cosx)
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.. dcosx—cos’x
= f [_-T_| = 2
[2+cosx|

[4—cos x|
= COSX— T ®
[_2 +cosx)|

-

Now 4 —cos x = () forallreal x as —] <<cosx=<1.Also [ 2+ cosx| >0

@ fF ['_ J:_'| is increasing if f '['_J:_'] =0,ie,fromeq. (), cosx =0

=

e

—> x liesin I and IV quadrants, i.e., | x| isincreasing for 0 = x =

|

e

and

—_— —_—

and (i) f'( x| is decreasingif f'(x)=0,ie., fromeq. (i), cosx =<0

-

—> x liesinII and III quadrants, i.e., f | x| is decreasing for — = x =

3T
¥ 9

_x=0 is (@)

7. Find the intervals in which the function f given by f(x)=x" +

=
-
-~

X
increasing (ii) decreasing.

x=0

Ans. () Given: f(x)= o+

[FE]

=

= flx)= X +x"

P . ( 3 ]. i
. 1 = -4 - I
S SE) =3 3= X

LY E

."-.I_:'_lm": 3_ .3 T
= 3 = () -1
A
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= f'(x)= 14 (2" =1)(x" + 27 +1]

X

3 4 1 g . . .
= ?[1 +x +1_] [x+1)x=1) e ()
Now f I[.._'l,_":] =10

= 14[' o +x + 1) (x+1)(x=1) =0
Al |

= 3 +x +1)(x+1)(x=1) =0
Here, 3 [ O+t +1] s positive for all real x = ()

S x+1=0 or x—1=10 [Turning points]

Therefore, +=—-] or x =] divide the real line into three disjoint sub intervals
(—oc.—1).(—L1) and (L)

For ['_—::c:—l_'] , from eq. () at v = —2 (say),
fx)=(+)=)=)=(+)
Therefore, f'( x| is increasing at [ —x, —1]

For (—1.1), from eq. (i) at x = — (say)

b | o=

Filx)=(+)+)(-)=(-)
Therefore, f'( x| is decreasingat (—1.1].
For (1. o). fromeq. () at x=2 (say),

fx) =) ) =(+)
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Therefore, f'{ x| is increasing at| 1, =],

Therefore, f [ x) is () an increasing function for y < —] and for =1 and (ii) decreasing

function for —] << v <1

8. Find the maximum area of an isosceles triangle inscribed in the ellipse —_ + = _ -]

&
o

with its vertex at one end of the major axis.

=5 =5
- -

Ans. Equation of the ellipse is L + 1’_ e (1)
a b
v
S

|

 [—

T A'{-a, 0) o/,

Mayor axis S
02 ¢08,0- b sk10

. o 1 .2 X Vv .
Comparing eq. (i) with cos* & +sin- & =1 wehave —=cos& and —=sin &
a

= v =gacos & and _:L'=|'-3|5iﬂ &
. Any point on ellipse is P( acos &, bsin &) .
Draw PM perpendicular to x — axis and produce it to meet the ellipse in the point Q.

. OM=gcos& andPM = hsin &
We know that the ellipse (i) is symmetrical about x— axis, therefore, PM = QM and hence

triangle APQ is isosceles.

Area of AAPQ [z |=— x Base x Height

| =
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PQ.AM = . 2PM.AM = PM (OA - OM)

| —
b | =

— z=bsinf(a—acosf|

= ab(sin & —sin & cosF|

a0 \ \ \
=z ZT[:SIH &—1sinfcost|

- HTb['_E sin & —sin 26 |

ﬂ_l—z=a—b['2 cos&@—2cos 28|
déd 2 '

= ab|cos@—cos 26|
= £=ab['—5in§+25in 28)
dg” ' '
Now d—z=[:|
dé&
= ab{cosf—cos28) =0
= cosf—cosl6=0
= cos& =cos 26
= cos& =cos(360°-26|
— =126 or §=360°"-12¢&
ie, =0 or 38 =360°
= §=120°
g = () is impossible
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S 8=120°
—120° d'z (e o : &’
At §=120%, — =ab(—sin120°+ 2sin 2407
de- ' '
s - " '“.l _."_ﬁ ".I
= ah £—'£ \=ab 'NIH_ | [Negative]
2 2 T T

. Z Ismaximum at § =]120"
.. From eq. (1), Maximum area

ab .. , .
T[-j sin120%—sin ZJD”_I

ab[ 23 B
AN

ab(3:3) 353
2T |7

2| 2 4

LS -

9. A tank with rectangular base and rectangular sides, open at the top is to be

constructed so that its depth is 2 m and volume is 8 m3. If building of tank costs 70 per

sq. meter for the base and 45 per square meter for sides. What is the cost of least

expensive tank?

Ans. Given: Depth of tank =2 m

Let x m be the length and ' m be the breadth of the base of the tank.

Volume of tank = 8 cubic meters
= xy.2=8

= xv=4
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4
= V=—
¥

Cost of building the base of the tank at the rate of * 70 per sq. meter is 7 0x1.
And cost of building the four walls of the tank at the rate of * 45 per sq. meter is
45(x2+x2+p2+p2)

= (180x+180y)

Let = be the total cost of building the tank.

z="T0xy+180x+180y

=70x (4/x) + 180z + 180 (4/x)

= 280 + 180z + 20

; =3 2
2 04+180—120 ang 92 1440
oax x ax” _'|;:

Now a'_z =0
ax
72
= 180- '-:0 =0
.
72
= '-:D =180
.

= 180x* =720
= =4

— x =2 [length cannot be negative]

Material downloaded from myCBSEguide.com. 13/37


http://mycbseguide.com/

% myC BSEguide.com

% A Complere guide for CREE stwaenis

d’z 1440
dx’

At x=12 — 180 [Positive]

. Z isminimum at v=2.

720

5

C.Minimum cost = 280 +180= 2+

=280 + 360 + 360 = Rs 1000

10. The sum of the perimeter of a circle and square is k. where J; is some constant.

Prove that the sum of their areas is least when the side of square is double the radius of

the circle.

Ans. Let x be the radius of the circle and }' be the side of square.

According to question, Perimeter of circle + Perimeter of square = /

— 2mc+dv=k

= dv=~k—-2mx

Let = be the sum of areas of circle and square.

L Z=ax +y

-

TRy
= s —Tr + |A—27x) [From eq. (i)]
16

160 +i +4mxt —4kmx
::’ I =
16

- %.—[ 167+470 | — 4o+ 12 |
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f:if{lﬁqﬂﬂ 2x—4k7 | and &2 =i['15;f+4;ﬁ]3
de 16-° - - d 16" -
NOWE:D
ax

= %r['_lﬁf+—1f_'] 2e— 4k | =0
= (167+41 |2x—4kr =0

= 4m(4+m)2x=4km

Mo k
xr= - — = — -
7 YT ax(arm2 2(4+7)
kg% 1, .
AMMX=—r"T- " — = 7 7|2 [Positive]
203+ 7) 77 ]ﬁU5T+4T]
. . . h JEL-
.-. :'IF:*
Z 1S minimum whnen 2[—14—"_-_"]

.. From eq. (),
1] P
v=— k—-2T—
—1_ 2[.—1+T]
17 Tk
4] 4+

[ k(4+m) -7k |

IL 4+ ]
4+ mh— 71k
V= : .
Y
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4k
44+ )
=2 L = Iy
24+ ©
Therefore, sum of areas is minimum when side of the square is double the radius of the

circle.

11. A window is in the form of a rectangle surmounted by a semicircular opening. The
total perimeter of the window is 10 m. Find the dimensions of the window to admit

maximum light through the whole opening.

Ans. Let * m be the radius of the semi-circular opening of the window. Then one side of

rectangle part of window is 2 and .} m be the other side of rectangle.

T ——
AF X o X ""T‘

i
|
|w

2x

.. Perimeter of window

= Semi-circular arc AB + Length (AD + DC + BC)

=

b | =

(2mx)+y +2x+y =10

= aTx+2x+2y =10

= 2yv=10—-mx—2x
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Area of window [ z |

= Area of semi-circle + Area of rectangle

[Tt |+ 2y

b | =

1, _ [10-(z+2)x]
:f’E:;;TI +2x ' '

. 9

1_ 5 . . 57
= ;I Tx"+20x—2(7+2)x" |

1_ - - =
= z=;| T +20x—2mx —4x |

1_ - - |
= ;I —mxt =4+ 20x |

- £=l[—231’—81’+ 2[]] and E :l['_jg_g'] =—(m+4)
ax 2 &'-.1" 2 1 . ' .
Now ﬂl—zz[:l
ax
1
= —[-27x—8x+20]=0
2

= —2ax—8x+20=0
= —2x(7+4)=-20
20

= T 2(z+d)
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10
= X=—
T+4
10 g
At x=— a z =—( 7+ 4 [Negative]
T+4 gy ' '
oL : 10
.. Z 1ISmaximum at x = ——
T+4
. .10
: : 10— |7+2)——
~.Fromeq. (1), - A
- 2
10 7+ 4)-10{ 7+ 2)
i 2(r+4)
__ 10m+40—107—20
=Y = " o
20 10
= - . =T —Im
2{r+4) g+4
20 . 10
Therefore, Length of rectangle = 2x = m and Width of rectangle = v = —— m
T+4 T+4
: . 10
And Radius of semi-circle = x = —— m
T+4

12. A point on the hypotenuse of a triangle is at distances @ and 5 from the sides of the
triangle. Show that the maximum length of the hypotenuse is |a # + 5/{ | T
Ans. Let P be a point on the hypotenuse AC of a right triangle ABC such that PL_ AB = a

and PM_ BC = 5 and let .~ BAC = . MPC = g, then in right angled AALP,
AP

— =cos ect
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AP =PLcos ec = acosect

PC
And in right angled A PMC, N =secld

—=PM =PMsec & =bhsecd
Let AC= Z. then

T .
z =AP+PCZHEDSEE|§'+55ECS:D-::E-"-c:? .......... @)

dz

S —=—qgcosecfcotF+bsecFtan &
de
Now &I—z =0
de

— —gcosecFcotf+bhsecFtan & =10

bﬁinuﬁ'_acnsﬁ

cos & sin” &

3 ; a sin @
= hsin"f=acos § = —=—
b cos @

o 3
= —=tan" &
b

Material downloaded from myCBSEguide.com.

19/37


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

1
= tand= 21 e (ii)
b))
And
ﬂ;:z I ; 2 R - - r 5 |
— =a| cosect|—cosec”@ |+ cotf| —cosecfcot &) [+ sectsec” F+tan FsecFtan & |

=1
-

a , - . , - -
=a|cosec’f+cosecEcot™ F |+ b|sec” F+secHtan” & |

:: - =
de”
.: :‘I-'-
— a z (0 [a=>0b=0and gis+veas 0« & < — )
dg” 2
PR |
..z isminimum when 4, g = 2 7
b
i . . H‘ _ hi+a?
cgec  @=l+tan" F=1+ —i = -
-\.\_b__.' Ib_::
. Lt
b +47 |
= _N |
secd == —
l;_._,§
| R
AlSO cpseri@=1+cot’@=1+ = |
L a

L] bt
isa] b2

+
L

il k2
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-
&

pal —

LIy Iy o}
il b
-

I
Ly

a
o \
cosect = =

Ll

ol

Putting these values in eq. (i),

[ e

pal —

LY T

Minimum length of hypotenuse

[y N

ko] =
e,

iaa] ko

13. Find the points at which the function f given by 7 ['_ _1;_'| = ['_ x— j_'|4 ['_ x+ 1_'|': has:
(i) local maxima
(ii) local minima
(iii) point of inflexion.
Ans. Given: f(x)=(x—2) (xx+1) oo
@)= @ e+ D+ @+ 1) (-2
=3(z —2)*(z+1)2+4(z+1)3(z - 2)3
=(z—2)3(x+1)?2[3(x—2) +4(z +1)]
= (x=2) (x+1)°(7x-2)
Now f(x)=0

Material downloaded from myCBSEguide.com. 21/37


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis
= (x=27(x+1)(7x=2)=0
— x—2=0or x+1l=00r Tx—2=10

= y=Jlor y=-] or x=

N

¥ ¥
Now, for values of x close to — and to the left of —, f'( x) = 0. Also for values of x close
2 2
to — and to therightof —_ f'( x| < 0.

Therefore, x = — 1is the point of local maxima.

b | k2

Now, for values of x close to 2 and to the left of 2. #'( x| = (. Also for values of x close to 2

and to the right of 2. #'(x) = 0.
Therefore, =2 is the point of local minima.

Now as the values of x varies through —1, f'(x] does not change its sign. Therefore,

i = —] is the point of inflexion.

14. Find the absolute maximum and minimum values of the function ;f given by

flx)=cos" x+sinx, x& [D= T]

Ans. Given: f['. J:_'I =cos x+sin x. x £ [[l ,-T] .......... 6}

o d
Lo flxl=2cosx—cosx+cosx

ax
= —2cosxsinx+Ccosx = COS .T[._—:Siﬂ ."{+1_-|
Now f'(x)=0
= cosx|—2sinx+1) =0
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= cosx=0or —2sin x+1=10

— x=—o0or 2sinx=1

| 5

= sinx=

b | =

T . :
— x = — [Turning points]
6
thus two turning points are 7/2andm /6

Now f — |=cos”—+sin—

(7T ) T T
>

=0+1=1

fEi:CDS:E+5iﬂE: ﬁ +1:E+l:i
6 6 6 | 2] 2 4 2 3

F(0)=cos” 0+sin0=1+0=1

flm)= cos® T+sin T= (-1 +0=1

5
Therefore, absolute maximum is — and absolute minimum is 1.

4

15. Show that the altitude of the right circular cone of maximum volume that can be

. . . . . aF
inscribed in a sphere of radius » is —.

-

3

Ans. Let x be the radius of base of cone and } be the height of the cone inscribed in a

sphere of radius 7.
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..OD=AD-AO0=}V—F

In right angled triangle OBD,
OD? + BD? = OB?
= (y—r) +x*=r

= V' H+r=2r+x =r

— '{‘:2}}—} .......... (6))
1, 1 1 .
Volume of cone (V) = Eﬂ’f V= ET | 21— 1" | v [From eq. ()]
Ty - .
= V=—[in -1
3 : :
av Ty 1 d'V T,
= —=—|4y-3y Jand —=—(4r—-6y]
av
Now f:D
ry

= S (4n-37)=0

- ?(%-—3;-_]:0

= 4r—31=0 andy #0
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4y
= V=—
3
Bt .
At_],=4—r &l_ —=—(4r—-8r|
3 av '

= ——— [Negative]

4y

. Volume is maximum at = —

3

16. Let f be a function defined on [c;rj] such that f'(x) =0, forall x= (g, b Then

prove that  is an increasing functionon [ a. 5.

Ans. Let I be the interval | a_ b

Given: f'(x) =0 forall x in aninterval I.Let x;_ x, € I with x < x,

By Lagrange’s Mean Value Theorem, we have,

flx)-flx)

.-'I..-: - .-'l.l-l

= f'[..t'.:| . where x; < ¢ < x;

= flx)=flx)=(x—-x)f'(c) where x <¢ < x,
Now 3 < x,

= x5, =2 >0 e &)

Also, f'(x] =0 forall x in an intervalI

= f'le)=0

. Fromeq. (), f(x )= fix)=0
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= f(x)<f(x)

Thus, for every pair of points x;.x, £ I'with x < x;,

= f(x)<f(x)
Therefore, f( x| is strictly increasing in I.
17. Show that the height of the cylinder of maximum volume that can be inscribed in a

-
sphere of radius R is -T Also find the maximum volume.

3

Ans. Let x be the radius and V be the height of the cylinder inscribed in a sphere having

centre O and radius R. {x =0, v = 0]

S i "
= x + = | =R~
L 2 )
= 2RI .. i)
4
Volume of cylinder (V) = 7" v wovveeeee. (i)

- =
r, =
s

! . 1 |
:.-':’V: Fra R‘_PTI;L'

LY -
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=7 Riy—— | s, (iii)
Y _.l. .-.I
dv [, 3@V [ 3
A R e &Y g 3
@ | 4 | v’ o2 2
av
Now — —D
d:L.
31 )
=1 R°— =0
..\..\- —]' -..I
=R _g
4
—Ri=32
4
S 4R~
3
2R
= V=—F
NE]
wpo R @V 3z (R
v= — =
Vioat 2B
= _ ,-TR\E [Negative]
2R
. Vis maximum at }.:E
". From eq. (iii),
2R 1 4R* 2R

Maximum value of cylinder = 7| R

METTOE
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2RT 1

=R = 1-2|

VL3l
4R 3

G

18. Show that the height of the cylinder of greatest volume which can be inscribed in a

right circular cone of height }/; and having semi-vertical angle ¢ is one-third that of

4 .
the cone and the greatest volume of the cylinder is — 7/;" tan” &
37

-
e |

Ans. Let » be the radius of the right circular cone of height };. Let the radius of the

inscribed cylinder be x and height -

In similar triangles APQ and ARC,

x H—Y
== — = -
¥ Fl

= hx=rh—ry

= ry=rh—hx=h(r-x|

T

= v=—(r—x|
. .

Volume of cylinder (V) = 7x* v
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= V=ax —(r—x|
-
= = | e, (iii)
. b

" % = 7TTh(Zmz — 3z2) and ‘F—; = ”—Th(2r — 6z)

Now‘jl—V:O
XL

Th .
= —F[Zr.ﬁ:—h"]=[:l and z # 0
b .

= 2 —3x' =0

— 2r—3x=10
2r
= Xx=—
3
2r d’V. __ 7h 127
Atx=— , Tz =502r—5)
3
Th

= — (—2r) = —2 7h [Negative]
A

2r
S.Vismaximum at x = —

.. From eq. (iii),

o [ 4t &
9 27

Maximum value of cylinder = -
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_]' T &7 :
—_i".l:-[_.l:-tanuf::’_l

1
=)
rea

L)
]

(]
=

Choose the correct answer in the Exercises 19 to 24:

19. A cylindrical tank of radius 10 m is being filled with wheat at the rate of 314 cubic

meter per hour. Then the depth of wheat is increasing at the rate of:
(A)1 cum/h

(B) 0.1 cum/h

(0)1.1 cum/h

(D) 0.5 cu m/h

Ans. Let V be the depth of the wheat in the cylindrical tank of radius 10 m at time 7.

". V=Volume of wheat in cylindrical tank at time r = 7{10|" v=1007y cu.m

-

. av
It is given that — =314 cu. m/hr
at

= 21007y =314
art

dy
— IOOWE =314
dy
— 100(3'14)E = 314
= V=1 cu m/h

Therefore, option (A) is correct.

20. The slope of the tangent to the curve x=7" +3r—8 1 =2 —2r—5 at the point
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6
®) -

©) =
5

—6
D) —

Ans. Equation of the curves are y — * + 37 —%.....(J) and V= Ll P

dx v
 —=2t+3 and —=4r-2
at at

dv _dvidt 4r-1

.. Slope of the tangent to the given curve at point {x,v | = — =

dre  dx/dr 2r+3

At the given point [ 2. —1). x=2 and yv=-1
At x=2, fromeq. (i), 2 =  +3r—8
= ' +3r—10=0

= (t+5)(z2-2)=0

At v=-1,fromeq. (i), —1= 2 —2r—=%
= 2" -2t—-4=0

= 1 —r-2=0

= (z—-2)(z+1)=0
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== f=2.f=-1
Here, common value of ¢ in the two sets of valuesis y =2
From eq. (iii),

42)-2 6

Slope of the tangent to the given curve at point [ 2. —1] = ’r[’r—3 =

Therefore, option (B) is correct.

21. The line v = »wre+1 is a tangent to the curve :L-: = 4+ if the value of 1 1is:
Aa1
(B) 2

O3

(D)

| —

—,
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Now v =mmx+1

2
= —=pmx+1
"
2
= mx=—-—1
"
T—
— X=— ... (iii)
"
. . . 4 2—m)
Putting the values of x and } ineq. (), — =~
w w
= 1-m=1
= m=1

Therefore, option (A) is correct.

22. The normal at the point (1, 1) on the curve 2 v+ _1;: =13 is:
A x+yv=_0
B) x—1=>0

© x+v+1=0

M) x—v=I1
Ans. Equation of the given curve is 2 v+ _1;: =3 i 1)
lI:f.l-'
22 4 2x=0
ax
&LL.
= —=-x
ax
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vl:-f-l-'
" Slope of the tangent to the given curve at point (1,1) = — = —

ax

~. Slope of the normal = — = _—1 =1
m -1

. Equation of the normal at (1, 1)is v —1= 1['_ _T—l_']

= y—1=x-1

= x—y=>0

Therefore, option (B) is correct.

23. The normal to the curve _1;: =4 v passing through (1, 2) is:

A) x+y=3
B) x—1v=3
©) x+yv=1
M) x—v=I1

Ans. Equation of the curveis x? =4y ......... )

HLL.
= —==
dx 2
. . e -2 -
. Slope of thenormal at |x, 1) = ——=—........ (ii)
. ; R

W

1
Again slope of normal at given point (1, 2) = — .......... (ii1)
x—1
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-2 v=2
From eq. (ii) and (iii), we have ==
x  x—1
= —2x+2=xy—-2x
= =2
2
= V=—
x
i . 1 &8
. Fromeq. (i), x° =—
+
= i =
— x=2
2 2
:_|__ = = = ]_
x 2
-2 =2
Now, at point (2, 1), slope of the normal from eq. (ii) = =— =-=1
x 2

Equation of the normalis y —1=—1{x—2]
= y—1l=—x+12
= x+v=3
Therefore, option (A) is correct.

24. The points on the curve 93? = °  where the normal to the curve make equal

intercepts with axes are:

-

é S'ﬂ.‘
@ | 45

" =
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-

f 2%
® 4.——
3

-

Ans. Equation of the curve is 9}-: T T 1)

day ;
— =3x"

ax

oo 18w

-

dv 3x
— — =
dx 18y

X
6.,'

-,
F

.. Slope of the tangent to curve (i) at any point (x, v | = — = —

-6y
.. Slope of the normal = negative reciprocal = —— ==+

=
i

x

—*

[*." Slopes of lines making equal intercepts on the axes are +] 1]
= —6y=tx"

Taking positive sign, —f1 = X
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x=4 and substituting this value of x in (i)

we have y=4 and y=—

Taking positive sign, —G 1 = —x

= y= A, (ii)
6

From eq. (i) and (ii),

—» X=4 and substituting in | = *

8
we have y=4 and y=—

a7
". Required points are -1 +— |

[
“a

Therefore, option (A) is correct.
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