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Applications of Derivatives

Assignment 1.0

For the function f(x)=-2x’—9x* —12x+1 find the interval (S):

(A) In which f(x) isincreasing. (b)In which f(x) is decreasing.

A rectangle is inscribed in a semicircle with one of its sides on the diameter of
semicircle. Find the dimension of the rectangle so that its area is maximum. Find
also the area.

For the function f(x)=x’—6x"—1 find the interval (S):
(a) In which f(x) isincreasing. (b)In which f(x) is decreasing.
For the function f(x). —,2.x3 ~8x* +Jﬁﬂ§ Jfind the interval (S):

(a) In which i o “1:1; 1ncreeis1ng,,_€bj:1n_wh1ch f('x) is, decreasmg
Show thgt"ﬂi’reI surfaeé area of clos¢d cuboid w1ﬂi-ﬂsquérz—"afeand given value is

rmmmulb wh,en it is c_ubq -ﬁ‘ [,w .?T, "«“;;;“‘,a,:vvw
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‘sp as to hold a given quantity “of water. ~Show that cost of ma ial qa’n bf least
Wehen the*ﬁepth of the tank is half of the its with. ‘?“”"L’ o

At what po 1 f ellipse 16x”+9y> =400,dose the ordmate ‘dﬁScrEases dt the same
rhte of the absc sa increases. iy : _,\“
Show[' tha& a closed right circular cylinder of glven‘total -surfaﬁ:e area S amd
maximum Vo‘Iume 'V in such In:t its 1s equ?l to the dlametelj d of the base.

JOfF y=x"—10 and 1F 7e~change rom ﬁ to 1 97 usmg'"cﬁfferentlals find approximate
change in y. | -T g ~ e
A wire of length 25 is to be cut into twmpleces One of two pieces is made into

square and other into circle. What should be the length of the pieces so that the
combined area of square and circle is minimum?

Using differential find the approximate value of J26 .

A window in form of square surmounted by a semicircle opening.if the perimeter
of the window is 20m, find the dimension of the window so the maximum possible
light is admitted through the whole opening.
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Applications of Derivatives

18. Find the interval in which the function f(x)=x’—6x>+9x+15 is increasing or

decreasing.

19. Find the largest possible area of right triangle whose hypotenuse is 5 cm long.

20. Find interval in which following function is increasing or decreasing
f(x)=sinx—cosx,0<x<2rx.

21. A closed right circular cylinder has a volume of 2156 .cu.cm? what will the radius
of its base so that its total surface area is minimum.
22. Find the interval in which function is increasing or decreasing.

f(x) =1og(1+x>—i
1+x

P 'r,r'r
Y

V %
23. Find the 1ntervahrr‘=wfh1 L: fgllm&mgantlon is' 1n6r¢as1ng or decreasing.

f =0 e ; <

24. Usmg%ﬂffer}grﬁal find the approxnnat;e value @f rJ_ v‘;‘:“ L
25. Find the,ﬁfterval,r' i
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34. Find the;_ 1Ptmm in wh1c%fuh§tloﬁ Hf(x) (x+1);(x*r— 3) 1s increasing or
decreasing? | S —
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35. Show that Volume of largest cylrmEIer h1ch can be 1nscr1bed in a cone of height h

and semi-verticle angle 300 is — 21 7rh
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36. Show that volume of largest cylinder which can be inscribed in a cone of height h

. . .4
and semi-verticle angle 45"is Eﬂ'/’f ;
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Applications of Derivatives

37. Show that the tangent to the curve y =2x’ —4at points y=2x" —4x=2and y =2

are parallel.
38. Show that volume of largest cylinder which can be inscribed in a cone of height h

. . . 4
and semi-verticle angle « is Eﬂff tancr .

39. Show that the curve xy =a” and x* + y* = 2a’ touch other.

40. A window in the form of rectangle above which there is a semi-circle. If the
perimeter of window is p cm. show that the window will allow the maximum

possible light only when radius of semicircle cm.

T+4
41.If y=x*+10 and % ch'angex ifrom 2 fto 1 9% f1nd“”the_aglg‘rox1mate change in y.
42. Show that the Jeetanglegﬁm‘a:mmum area—ﬁrat—can be 1n§g:1bed in a circle of radius

risa sqt}are of side 2r. ;J' I*L - - E"‘;;;;».,,‘ L_

S,

= ™ o

¥ . T %
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50. R‘rove that the cu

curve x =y *and xy =k each other at r1ght_‘r gles 8k~
S1. Prove[ tha‘txvolume of the largest cone can be inscribed in arx,spheré} of radius R is
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52. Find the 1nterva1 in which functlorﬁ"(FcT— x° 6x +9x + 15 is
(a) Increasing e decreasmg

53. Prove the curve y=4x’—2x’ , find all point at which tangent passes through the
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Applications of Derivatives

54. A window in form of rectangle surmounted by a semi-circle. If the perimeter of the
window is 100m , find the dimension of the window so that maximum light
enters through the window.

55. A particle moves along the curve y = §x3 +1, find the points on the curve at which

y- co-ordinate changing twice as fast as x-co-ordinate.
56.Find the equation of the tangent and normal to the curve
P T
x=1-cosf,y=60—-sinfatb :Z .

4x* +1
57. Find the interval f(x)= i +_ﬁ__‘§—0 J,s__(a) 1ncreasrng (b) decreasing .

,;-—‘__ # b ;

e | ‘w
58. Find equation ;;a‘ngénlt

‘__L)_ normal to-the curve yté—ﬁih 4x +1at the point whose x-
co- ordrnate‘rsa}j !,;f" “‘«;;;: L

59. F1nd_thé; 1nterva1 in which the fuhetren f (x)*-j g 6x 1‘Qx Lﬁus (a) increasing

(b)[ decrgaﬂé'rng ) ﬂ{" '

. N
'herlcal 1‘pallbon h‘s 1n¢reasing14t rate

i o

‘ of" m’ / s%q frnd the rate of

e o
[ 61 and the mterval h) Wthh thefurictmn )2 .,,._2x —6.;5 48x+ 7 1s (a) 1ncreas1ng
Ny ,(’b) decteas1ng~ » S |\
l’f li' Frnd;w the equat10n 'Of the ! tangentf tQ the curve ys—-*x +2}+6Wﬁwhl are
: i

‘ ‘ L £ L \‘l it il
'l' perg_ndlcular tb the ;hne x%14y~+‘4 0 ‘i't “{), 3 4 p 4 H

f
[: F1nd the rihterval i Wthh t‘hefunctlon fefr x =
(b} @ecreasrngli[ —) J ‘-w,\‘
[' l} Find the inter"'?al in " _2 x‘f }L ®)
ot h f ' } ‘k

- \ ‘u decreasmg 0 )

l\ 65‘1 “Usmgﬁlfferentmi f1nd the apgroxrmate Valufﬂ’)f \/0 3 Correct upto three decimal
places ALY 4

67. A W1rew9f lengt’hr“36 cm is cut into two pieces is turned”v_l}r the fsarmef square and
the other ml;o a circle. What should be the lengths of each plee’és so]that sum of the
area of two Pe m;rmmum F““’ & ] ‘ ‘ iy

68. Prove that the‘hrlé1 — +7 btv '-1=Ls_a tangent_ta—the”curqu Y= be “,at the point where
1 A ll‘ i “‘

the curve cuts y-axis. —_— N

69. An open box with square base is made to be out of a given iron sheet of area 27
sq.m. Show that the maximum volume that can be inscribed in sphere of radius 12
cmis 16 cm.
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Applications of Derivatives

70. Find the interval in which the function f(x)=2x"—15x>+36x+1 is strictly
increasing or decreasing. Also find the point on which the tangent are parallel to
the x- axis.

71. Show that the height of the cone of maximum volume that can be inscribed in a
sphere of radius 12cm. is 16cm.

72. Find the equation of the tangent to the curve y =+/3x—2 which is parallel to the line
4x-2y+5=0.

73. Using differential, find the approximate value of (82)"" upto 3 places of decimal

74. Find the interval in which the function f(x)=2x"—-3x>—36x+7 is (a) strictly
increasing (b) strrctly decreaging "rﬂ““\wr’" \
75. Find the equation offtangent_aaénefmam_the dﬁrve ]\6x +9y* =144 at (x,,y)

where x/'= 2and3e’f1 0 also find the pomt of mtersé‘cﬁpn»where both tangent and

el “1 r’ =

834001, Jharkhand

i-

norm%ﬂ‘cut the X- -axis. 3 ':‘[' : a,i § ‘*]
76 Fm_‘q the;;bomt ont h ;-i‘parabolaqf(x)] = (xt 3) rw%ier'etth’e tangent |§“’=par‘aﬁe¢to the chord
{ Jommé the pqmt {3 0)and (4]1 1). & I ‘ _’5" H . “u“:» }'
71 Fmﬁ the eqyauor; of lmethrough the pomt (3.4). whlch (;ut erhthe ﬁrst quadrant a
I{" tl,'iangle(c),f rmmmum area. T P |

‘i[

784 ,How tﬁat themx{mum Volume of cyhnder whrch can be rnscribedun a fsﬁhere of

=

'r"f | & A \ £ ) i il
‘l ? radrtrs 5\/5 is SOOﬂcm a " t‘ \H ’l &/ W Yy ‘
7 A pmnt sourc_erk of ‘1’1ght al(mg a~sfra1ght roaif is a he1ght of ‘@’ metr |boy; ‘b’
Iiif (8 metre in lﬂerght is walking on the road. Hnwwf-ast is the shadoHv 1ncceaErng I1f h is
! walking away from the hghtfat the rate of emetre pe i nute?
0 Th“elc"}}olume Qﬂ cubq is 1nereased; at ‘the. rate of 7cublc cerﬁ;lmeter pefs cohh H¢w
lu fast the surface area 10f the. c;ibe[ 1nk:reasmg when the ler;gth ofwart edge ,rs 12

e wcenﬁfnetre ‘7 ‘w v ;.,[v < ‘; 'y 4]

ln 31 1F11’1d t“h“e equatlengfg;«be targwd normal t fo themy % attha p@i,ht{l 1)

Gl A

82 leen thev;sum of perrmeters of a square and a circle prove tha’f ffthe s,um df their

H"HH

83. Hrnd the equatr n;of tangent to the curve x =6 +sin6,
7,—’, “‘—,!!

84. Prove[r that the _tangent to the g.rrve,_«y = ‘ —5x+6 at the pf()mt P(IL 0) and Q(3,0)
are at right angle f&each 0the1L~ ) ‘: ‘ l pro

quadrant a trrangle of mrmrrrrrm area “Alsp fr_r}d the area of trrangle
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86. Find the point on the curves y* = 4x which is nearest to the point (2,-8).

n

87. Prove that the curve y*> =4ax and xy =c” cut at right angle of ¢* =32a* .

Applications of Derivatives
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89.

90.

91.

92,

93.

94.

95.

96.

" 97,

98.

99.

100.

101.

Find the points on the curve y=x’—3x+2xat which tangent to the curve is

parallel to line y-2x+3=0.

The two equal sides of isosceles triangle with fixed base 6 cm are decreasing at the
rate of 3cm/sec. how fast is the area decreasing when the two equal sides are equal
to the base.

Find the point on the parabola x* =8y which is nearest to the point (2,4) .

Prove that (ij + (%) = 2touches the straight line (zj + (%) =2forallneN at
a a

the point (a,b).

A wire of length 28m is to be cut.into-two pieces. One of the two is to be made into
a square and other into a circle. What should be the length of two pieces so that the

combined area of these two-are minimum. 7

Find the pbiﬁt on-the curve y = x’at which slope of the tangent is equal to the Y-
coordinate of the point. N

Find the point on the curve y = x’ where the slope of the tangent is equal to the X

-coordinate of the point.

A point on the hypotenuse of a triangle is at distances ‘a” and ’b’ from the sides.

Show that the minimum length of hypotenuse is (aZ/ X+ b 3)3/2 .

Prove that the volume of the largest cone that can be inscribed in a sphere of radius

=0
R is E of the volume of sphere.

Prove that the curve x = y” and xy = k intersect at right angles if 8k° =1.

2 2
Find the maximum area of isosceles triangle inscribed in ellipse —2+Z—2 =1 with
a

its vertex at one end of major axis.
Show that the semi-vertical angle of the right circular cone of given total surface

: g
area and maximum volume is sin 15.

Find the equation of tangent to the curve x =sin3¢,y =cos2t,att = -

Note : if any mistake on this, kindly inform on the mail id : bknal1207 @ gmail.com

Your Observation! Our Correction !!



