p Ac E Advanced Booklet Solution

ut.mepicaL  Calculus for Physics

INCHAPTER EXERCISE

Q.1  y=[x%+2¢xIx = x3+ 20V = x3 4 2(x)¥/2

= j—y =3x% + 2B (x)3/2_1} =3x2 +3Jx
X

du
2 :xzcosx, u=x2=-—=2x
Q Y T dx
u. v v=cosx= Y —_sinx
dx
:>d—y:vd—u+uy:cosx(2x)+x2(—sinx)
dx dx dx

= 2XC0SX — X%sinx

3 = 4x2—7x+5 Sec X
Q y=( ) ) 0 4(2x)
u \Y J

u=4x?_7x+5= 3 _gy 7
dx

dv
V =Sec X :>d—:secx tan x
X

ay = vd—u+ u av =secX (8x—7) +(4x2 —7X+5)(secx tan x)
dx dx  dx

4 .
A4 =X"(5sIin Xx—3cos X
Q y ) ( i )

u \"
du
u:x4:>—:4x3
dx

v:55inx—3005x:S—V:S[cosx]—B(—sin X)
X
=5c0sx + 3sinx

= :_y = (5sinx —3cos x)4x3 —X4(5COSX +3sin x)
X

\/;+1 <«~u
Ny

du dv
dy _Vax dx
dx V2

U=+X +1:(x)1/2+1

Q5 y=

Website: www.iitianspace.com | online.digitalpace.in n


http://www.iitianspace.com/

du 1, 51 1, .12
=—==-(x)2 +0==(x =
i 2() 2()

v:\/_—lz(x)l/2 -1

d_vzl( )2 —OZE(X)_]-/Z:

dx 2 N
v du/dx u
J {

() ) )
o (V)
_ WX -1-4x+1 -2

2&(&—1)2 ) 2&(&—1)2

g A

Q6 y= —,v=e"=>-"—=¢

u=(x) (Inx), dx
(Tg Q:Lnx:>—:1

P dx X

du Pd—Q dp
dx dx dx

= (x) (%) +(1nx)(1) =1+ Lnx

T
dy _Vax Yax _ (€ Lnx) - (Lnx)(e)

dX V2 (eX)2

_eX[l+Lnx—xLnx] _1+Lnx-xLnx

eX eX

INCHAPTER EXERCISE
. X3
Q1 (i) y=75 X

Step — 1 Find dy dy L
dx

dx X

Step — 2 Equate dy =0
dx

[8x?]-1=x2-1

:>x2 -1=0

ie. x2 =l x=1or x=-1
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Q.1

2 2 2
Step -3 Find dy _, d _dix*-Y)

dx?  dx? dx

2
d—g = 2(x)~0 = 2x
dx
. _ o4 d2y o
Step-4 Substitute x =land x =-1in — and compare it with zero
dx
_ o d%y
For x = 1in —2:(2x):2(1):2>0 x=1
dx
= X=1=minima

[x=1p°
And [ymnl= 3~ *=D

Local

min 3 3
2
For x = -1 in d—g(=2x)=2(—1)=—2<0
dx
= X =-1=maxima
3
(x=-1)
ANd [Yynaxliocal :T
_—1+1:2/3
3

-(x=-1

(i) y=4x-21x*+18x+5
s = 4(3x?) - 21(2x) +18(1) + 0
=12x%—42x + 18

S—Z:d—y:O
dx

—12x% - 42x+18=0
— 6(2x% - 7x+3) =0
Or (2x%-7x+3)=0

— 2x%2 —6x-Xx+3=0
2X(x—3)-1(x—-3)=0
= (x-3)(2x-1) =0
=X=30rx=%
d2y_
dx?2
=24x — 42
g2
S—-4x=3in —5 = 24(3)—-42=30>0
dx
= X =3 IS minima.

S-3 12(2x) - 42(1) +0
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Q.1

Q.2

2
x=tindY _ oy (lj—42:—30>o
2 d)(2 2

1 :
:X:E:mamma

(iii))  y=sinx
S-1 d—y=cosx
dx

S-2 d—y=cosx:0
dx

T 3n

2 2
2

= X=

2
S—4x="n M:—sin(Ej:—1<O
2 d)(2 2
= X =n/2=maxima
2
x=3in d—yz—sin[B—”]:—(—l):bo
2 dx2 2

3n ..
=X =?=m|n|ma

(i) y=x>-3x+10
s—1 W32 3my_0-3x2_3
dx

s 2 W _32 3.9
dx
=9 =g
x2 =1
=X=1lorx=-1
2

s-3 9 _3000)-0=6x

dx?

d2y
S—-4*x=1in —(=6x)=6(1)=6>0
dx
= X=1=minima
Ymin = @)% -3(1) +(10) =8

( y =x3-3x +1o)

2
e x=-lin d—32/=6x=6(—1)=—6<0
dx
= X =-1=maxima
= Yimax = (-1)° ~3(-1) +10
ymax: -1+3+10=12
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Q2 (i) y=%+%

x_l—l(x) _—;L
X
S-12 d—y:l(2x)—i— _t
dx 2 )(2 X2
S-2 d—y—x—i:O:x:i

—x3=1=x =1only real value s of x
We only get 1 value of x hence either we’ll get maxima or we’ll get minima.

d?y . (-2 2

S-3 —==1-—FF=1+—
dx? X3 x3
2
S—-4x=1in d )2/=1+ 2 3=3>O
dx (x=1
= X=1l=minima = Yy @+%—§
min 2 1 2
g Xt
2 X

INCHAPTER EXERCISE

Q.1 j(x%i—l—f—iﬂo}ix
x2 X x x

:jx5dx+_|'£2dx—'[§dx

y dx + 10] dx

—f%
6

:%_—2: Lnx — 8vX +10x+¢
X

Q.2 I[?ex +4sinx —i+e)dx
3

7J'ex +4Isinx—9J'd—§+eJ.dx
X

9
7e* ~4COSX +— +€X +C
2X

INCHAPTER EXERCISE

Q.1 Ixsin(l+ xz)dx
LetP =1+ x?

:>d—p=0+2x :@=2X
dx dx

Or ﬁzxdx
2
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Q.2

Q.1

Q.2

= [xsin(L+x%)dx = [sin(L+x?)xdx = [sin p(d?pj

1
== (~cosp)+cC
5 (-cosp)+

2
cos(l+x“) ie

2
J- 2X2dx
1+x
2 __dp
Let 1+x :>d—:2x:>dp:2xdx
X
:IZXd);: P npsc
1+x

Ans. In(1+x%) + C

5

5
[ 3+2t)dt = [3dt+ [ 2tat

1

2 5
—3[t] +2£ 2]
1

=3(6-1) + (57~

=12+24=36

%

INCHAPTER EXERCISE

5

1

(17

J' (2sin x —cos x)dx

N

2 %

IZSinxdx— _[ cos xdx
T /4

NS

= 2[-cosx]™/4

/2

—[sinx]/a

(-=3)-

(i) Horg-on]

7 H( }J

2

1
AR

3

Nl
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Q.1

Q.2

Q3.

Q4

INCHAPTER EXERCISE

S = (2t + 4t>)m

v:$=2+8t—>att=0:>v:2

att=2—=>v=18
att=10=>v =82

a= % =8 =constant.
dt

Hence same value at all times

v = 3t?
t
*[ds = [ vdt = [3t*dt =3(§] =[t%]

I =[t°]h = (5-0) = (2 -0)
*Att=0=s=0m
*Att=2 =s=8m

* Att=10 =S =1000m

dv . .
* a= m = 6t « variable acceleration

* accelerationatt=0 =>a=0m/s?
* gcceleration att =2 =a = 12 m/s?

* acceleration at t = 10 = a = 60m/s2

Ifv=u+at

t
As S= J vdt
0
t
= j (u+at)dt a = constant
0

t t
=ujdt+ajtdt
0 0

t
_ kit t*
= U[t]o + a(EJ
0

—uts Sat?
2

= ads = vdv
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:>jads=jvdv

2 \"
s _| vV
3(5)0{ 21

2 .2
—a(S-0)=— "

:>v2—u2=2as:>v

B corosic

1. y=(x2—3x +3)(x2+2x—1)
T T

u \Y

2 =u2+2as

u :x2—3x+3:>j—u:2x—3(1)+0:2x—3
X
2 dv
V=X +2x—1:>d—:2x+2(1)—0:2x+2
X
ﬂzvd—yjtud—vz(xz + 2x —1)(2x —1)+(x2 —3x+3)(2x +2)
dx dx dx

= 2%3 4+ 4X2 —2X —3X2% —BX + 3+ 2X3 —6X2 +6X +2X° —6X+6
:4x3—3x2 —-8x+9

du dv
5 g XL dy Viax dx
' Xx—1 « v/ dx v2

u:x+1:d—u:(l)
dx

v:x—1:>d—V:1
dx

4
3. y=X<_

X241 <V
du dv

dy _Vax dx

dx V2

du

Uu=x=>—=1
dx

v=x2 +1:>d—V=2x+O=2x
dx

Substitute and solve
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ax+b<«u
= , 4, b, c and d are constants

cX+d<«vV
LU dv
dy _ “dx dx
dx V2

u=ax+b:>d—u=a(1)=a
dx

v=cx+d:>d—V=C(1)=C
dx

Substitute values and solve

2
7= X;l +(x2 ~1)(1-x)
3(x“-1)
J J
P Q
dz _dP dQ
dx dx dx
du dv
p_ X241 U dP Vo gy
32—V dx v2
u=x +1:>d—u=2x
dx
v =3(x —1):>j—v_3(2x 0) =6x
_dp _3(x*—1)(2x) - (x* +1)Bx _ 6x(x* ~1-x"-1)
T - 3(x* ~1)°
P -12x = AX
dx  9(x?-1)° 3(x2—1)2
dQ
= (x*=-D(@A-x a
Q= (x*-1)( ) dx dx
T T
a b
a=x —1:>dq 2X q
dgx d—Q — (1=%)(2%) + (X2 ~1)(=1)
b=1-Xx=>—=-1 X
dx
=2X—2X°—x*+1
d—Q:—3x2+2x+1
dx
gz _dp dQ —_4X —3x% +2x+1

dx dx dx  3(3x?-1)?
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10.

11.

1_X3<—u —>g—i:—3x2
1J’X3<—v—>—u:3x2
dx
du dv
dy _Vax dx
dx V2

du
«~u=>—=0
2 dx
Y= 1 u .2
X'=1 e v=>—=3x
dx
du dv
Vi_ -
dy dx  dx
dx V2
_x2—x+1
a3—3 '
Here a is constant hence a® —3 = constant
:y:{ 1 }(xz—xﬂ)
3
a —
2_
d_y: 1 [d(x x+1): 1 (2x-1)
dx |[a3-3 dx a®-3
1-x3 1 3
= =——[1-x°] constant
y N JE[ ]
dy _ 1 da-x)
dx Jm dx
dy 1 2 —3x?
—— =—(0-3x9) =
™ \/;( ) N

=Sin X + coS X
Y N d

dy i .
Ox =C0S X + (—SIn X) = COS X —Sin X
X

<—u:>d—u=1

2 dx
y_
1-cosx dv . .
= —=0-(sinx) =sinXx
dx
du dv
dy Vax “dx
2 -_0X OX  golye further
dx V2

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

12.

13.

14.

= — = sec” X
_tanx X
—>v:>d—V:1
dx
S v
dy _“dx dx Solve further
dx V2

y =[(x) (sin X)]+[cos X]
I 1

P Q
d_yz[Pd_QJer_P}rd(cosx)
dx dx dx dx

=[x(cos x) +sin x(D]+[—sin x]
= XCOSX + Sinx — sinx
= X COSX

y:smx X dy_d_P+£+d_Q

X sinx _dx dx dx dx
{ {

P Q
_sinx »>a da
P=—— —=—=cosx
X —b dx
dp
=—=1
dy
dP bd-a®
& __dx _ dX _givision rule
dx b2
dP _ (x)cosx—sinx(l) _Xcosx—sinX
X du
=—>>Uu=>—=1
sin X dx
dv
V= — =C0S X
dx
Vdu_udv
dQ _ "dx dx _Sinx()-(x)cosx
dx v2 (sinx)?
dQ _ sinX—xcosx
dx (sinx)?
dy _dp dQ
dx dx dx
XCOSX — SinX  Sin X —XC0oS X
= 2 R
X (sinx)
dy . 1 1
——=XC0SX—SiNX| — —————
dx X< (sinx)
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15.

16.

17.

18.

19.

du
— U= —=C0SX

_sinx dx
1+cosx :>d—V:0+(—sinx):—sinx
dx

Vdu_udv
dy  “dx  dx _ (@+cosx)(cosx)—(sinx)(=sinx)
dx v (1+cos x)?
_1+coszx+sin2x_ (I+cosx) 1

(1+cos X)? (1+cosx)® 1+cosx

—>u:>d—u:1

_ X dx
sinx+cosx dv .
——————— = —=C0SX-Sin X
=V dx
Jdu_ dv
dy  “dx dx
dx V2

_[x)(sinx)] < u
- [L+tanx] «vV

_xdsincor, P =1 99 _
u _[>T<][smT(x)], ™ =1, ™ COS X

d_u—Qd—P+Pd—Q:sin X(2) + (x) cos x
dx  dx

dx
du .
— =Sin X+ X COS X
dx
v:1+tanx:>j—V:O+seczx:seczx
X
Jdu_ dv
dy _ “dx dx
dx V2
dy _ (@+tanx)(sin x)(x cos x) —(xsin x)sec2 X
dx (1+ tan x)2
y=coszx=cosx COS X
) )
u \"
dy . du dv

—— =V—+U— =Cc0s X(—Sin x) + cos x(—sin x)
dx dx  dx

= —2sin XCOSX = —Sin 2X

1. 4
=—tan” x
y 4

Let P=tanx :y:%(P)4
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20.

21.

d—P_seczx d_y_ 1(4P3)
dx dP

dy dy dP

= = 2= = (P)3(sec? x
dx dP dx ( ) ( )

= (tanx)® (sec®x)

1 3
y=cosx—§cos X

dy d(cosx) 1 d(cos3 X)
dx dx 3 dx
3 dz d(cos X)

Let Z= cos” x., — =7
dx dx
LetP:cosx:z:p3
d—P=—sinx,d—Z:3P2
dx dP
dZ dZ dp —3P2><s|nx
dx dP dx
dz

— =-3(cos x) sin X
dx

= dy =—sin x—l[—S(cos X)2sin x)
dx 3

=-sin x[l—cos2 X]
—

sin2 X

=-sin®x

y:3sin2x—sin3x d_y 3dP _dQ
2 3 dx  dx dx
P Q

P = sin?x

Let z:sinx:>p:z2

= d_z = COS X, dp =27
dx dz

dP dP dz

— =—x—=22Z, COSX

dx dz dx

=22 C0s X = 2(sin X) cos X =sin 2X
Q=sin®x
Lety =sinx, Q = y®

dy dQ

= — =CO0SX, 3y2
dx dy
4Q_dQ d—y_(3y2)><cosx:3y2 cos X = 3(sin x)2 COS X
dx dy dx
:>d_y :3d_p_d_Q =3(sin 2x)—33in2 X COS X
dx dx dx

= BSINXCOSX — 3siN%XCcosx
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22,

23.

24,

yzltansx —fanx +Xx
A e

a b ¢

dy 1da db dc

= +_
dx 3dx d¢x dx

SEC2 X

a=tan> x
Let P=tanx =>a=p’

OI—P:sec2 x,(}l—a:?,P2
dx dP
:>ﬁ=%xd—P=3stec2 X
dx dP dx
= 3(tan x)(sec2 X)
:>ﬂ=1[tan2 X sec? x]—sec2 X+1
dx 3
= tan? x sec? X +[sec2 X —tan? X] —sec® x

— tan? x(sec2 x-=1)

= (tan2 x)(tan2 X) = tan® x

y:(s,ec2 X) — (tan x) :d_y:d_u_d_v :>ﬂ:sec2 X
—_— dx dx dx dx

u \'
2 da
u=(x)sec“x),a=x=>—=1
(¢)( i ) =

a b

b :sec2 X

Let P:secx:>b:p2

d—P:secxtanx,@:ZP
d dp

X
@:%xd—P:Zszecxtanx
dx dP dx

= 2Secx secx tanx
db
— = 23e02 X tan X
dx

OI—u=bd—a+a@=sec2x(1)+(x)23ec2xtanx
dx dx dx
y:d—u—ﬂ=(sec2x+2xsec2xtanx)—sec2x
dx dx dx

=2X sec2 X tan X

=XxInx
y NN

u v
du_, dv_1
dx X X
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25.

26.

217.

28.

29.

30.

dy

dx

y:

Let
ap

dx:

dy _
dx

y =
Let
dP
dx
dy _
dx

y
Let

dP

dx
dy _

dx

du dv
=V—+
dx dx

Ln2x:(Lnx)2
P= Lnx:>y:p2
1 gy_

x dP

dy dpP p )(j 2Lnx
dP dx X

Ln(x?)
p:x2:>y—LnP
_ox 1
‘dP P
dP dx P X

=yLnx = (Lnx)l/ 2

P=Lnx:y=p1/2

1dy 1, )5—1 P)Y2 1
x'dP 2 z 2P
dy dp 1 1

—_— —X_
TdP A 2dP X 2dLnx . X

[xdx= | ()2 dx

02 2007

= +C
1+1 3
2

j m/_dx j [x]mdx

[X]

n+m

+1
m m
+C=(X) +C

n
—+1
m

n+m

m
n+m

x)y m +C

n+m

X

_(

o _ I x~2dx

2

X)_2+1 +C= —(X)_l +C

-2+1 -1
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31.

32.

2Jx 2

_—1+1
192 10"
21, 2 1

2 2
=Vx+C

J'(l— 2u)du = Idu — 2.|' udu

(u)1+l

1+1
0+1 2

LN L
0+1 2

:u—u2+C

:.[uodu—z

T T

= W = (ax+b) ™2 (0,6 = constant)
+

P=(ax+b)=y=(P)7

dP_a(l) 0—a I _ 2Py ?t=—2p-3="2
X dP

dy _dy dP ()( 3) —2a
p

-2
p3

dx dP dx (ax +b)°
©
y:x3+i+8:x3+(x)_3+8

3

j—y =3x%+-3(x) 4 +0=3x%-3x74
X
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(D)

y = sinx®
Let P=x° = y=sinP
dP . 2 _ dy

=3X" = —=
dx

LAY Y 9P 0sP)(3x2) = (3x2) cos(x])
dx dP dx

=cosP

(D)
y= \}4x3 -5= [4x3 —5]1/2

Let P:4x3—5:>y:[P]1/2

dp dy 1

— =4(3x°)-0,—= P)2
dx (3x ) dp ( )
1 v-12_ 1
=12x> =Z(P =—
2( ) oF
gy _dy dP
dx P dx
6x°
= x12xP =
2‘/5 \/4x3—5
(D)
y =sin(Lnx)
P=Lnx=y=sinP
dP 1 dy
— ==—,—==C0S
:>dx "dP )
dy _dy dP_CO s(P)x = cos(Lnx)
dx dP  dx X X
(B)

y=v2x? +1=(2x? +1)¥?

Let P=(2x%+1) = y = (P)Y?

dP dy 1 wo1_ 1
v =2(2x) +0 =4x, i (P) m

dy dy o 1 23* 2x

dx dP dx X\/_ [ox2 1

(A)

y= (V>

LetP=«/§:(\/_)(x)1/2:>y ep:g%:ep

dP Ix) 1 12
B R
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dy_dy P _ oo 1 (@
dx dP dx N
(D)

y:x4 —sin x +3cos X

g—y = 4x3 —2(cosx) +3(-sinx) = 4x3 —2cosx —3sinx
X

(A)
y= (xz)(sin X) (Lnx)

u \Y
dy du dv

—~ =v—+uUu—
dx dx dx

= Lnx[2xsin X + x2 cos x]+ (x2 sin x)[lj
X

dv 1
V=LnX=—=—
dx X

— (x2Y(si
u _(XT )(S|? X)

P Q
du_odP dQ
dx dx dx

= (sin X)(2x) + X (cos X)
du 2

— =2Sin X+ X“ cos X
dx

(A)
x2+1<U du
= - — =
X+1 «Vv dx
dv

=—=1
dx
LU dv
d_y: dx dx

dx V2
Solve further

2X

(D)

4
vV=—nr
3

= (3—\: = (% nj(3r2) = 4mr?

3

(D)
Xy = ¢?

c? 2, 1
=Yy=_=y=cC (X)
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14.

15.

16.

17.

dy o 11 —C?
o)
™ (=D(x) 2
dy

-1
ax X—2 (xy)

=Y
X

(B)
1
Y= V2x+1

LetP=2x+1, =y=(P) Y2
P _,dy_
dx dP

= (2x+1)7V2

1

dy_dy P 1, 1

1 121
—=(P S
2( )

1

dx dP dx 2(P3/2)

(B)

X = at?)y = 2at

d—X:Zat,d—y:Za

dt dt
dy dy/dt_2a 1

dx dx/dt 2at t

(A)
I?/; dx :j(x)USX

1+1

P =5 (%85 4 ¢

—+1
5

(©

J.;de = [ (ax+ b)~2dx
(ax+Db)
We’ll use integration by substitution
LetP=ax+Db
dpP dP

= —=a=0x=—
dx a

= [ (ax+b)Zdx = [ (p) 2 %P
-2+1
:(ljjp‘zdpzl{ P J +C
a al —2+1

-1
:(1) Ll +C:_—1><£+C
a)l -1 a P

T 532
P (

2x+1)

3/2
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18.

19.

20.

21.

1
=—+
a(ax+hb)

(A)
Isin X C0S Xdx

LetP = sinx:g—P:cosx:dP=cosxdx
X

2
) P
= Jsm X COS Xdx =JPdP =—+C'
2
But options are in terms of cos2x, sin2x
So lets convert sinx into cos2x

. . 1-cos2x
C0S 2X :1—23|n2 X :>sm2 X=——

2
1-cos2x
2 , l-cos2x
+c'= +C
2 4
—C0S 2X [ 1}
= +|c'—=| newconst=c
il 4
C0S 2X
=— +C
4
(B)
X
———dx
jx2+a2
Let P = x2 +a2
d—P:2x+0:>d—|:):xdx
dx 2
:>I 2X 2dX: Ed_le d_P
X< +a p2 2°P

:%Ln(p)+C:%Ln(x2+a2)+C

(©€)
2
/2

_[ cos xdx =[sin X]Z;j»

|or(z)-en( )
=[1-(D]=2
(A)

TC
i
I 1+ cos xdx
0

Half angle formula
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22,

COSX = Zcos2 (%J—l

%

j \/1+ 20052[%}—1 =

0

%
f J2 =cos (%j dx

=5

%
|

%
f J2 =cos (gj dx

:LetP:§:>O|—le
2 dx 2

=dx=2dP
= \/EJ' COS(EJ dx =\/§J' cos(P)(2dP)
0 0

%

T
2
=2z I cos PdP
0

%

T
2
=2\/EI cosPdP
0

/2

= 2/2[sin P]gé = Zﬁ{sin (gﬂ

242 n( 52 -on )

oo 2 o)

=2

0

(D)
j (1-x)/xdx

I«/;adx —-j)(\ﬁde

[ 002 dx = [ (') dix

312
1/2+1 3/2+1
B
—+1 —+1
2 2
2

=§(X)3/2 _E(X)S/z ‘C
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23.

24,

25.

26.

(B)

1 sm2x+c052x
I ) dx _I 5 UX
sin xcost sm xcos X
sm X cos X
=[— dx+[—
sm xcos X sm xcos x

= I sec? xdx + jcos ecxdx

=tanx + (—cotx)+C
=tanx —cotx + C

(A)
J.:l.'i‘e X l+7
eX
X
:I 1 dX:J‘e dx
eX +1 eX +1
eX
Letp=e*+1
dP—e = dP =e*dx
I XdX
e* +1

=Ln(P)+C= Ln(1+eX)+c

(A)
I cos eczx
1+cot x

P :1+cotx:>j—P=0+[—cosec2x]
X

— dP = —cosec?xdx = cosec’xdx = —dp

2
cosecxdx —dP dpP
= = =-1|—
I 1+cotx I '[
=—Ln(P)+C=-Ln(l+cotx)+C

(B)
J- Lnx dx
X
Let P=Lnx=> d—P = l
dx X

o ]

Iﬂd x=[Pdp= {P;}c

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

27.

28.

( Lnx)2

= +C
2

(A)

/2

J. [sin X +cos x]dx

0

/2 /2

I sinx dx + j cosx dx
0 0

[-cos x]gl2 +[sin x]{)‘/2

() o5} w0

=0+1+(1)-0
=2

(A)

Te_x dx
0

P=—x :>d—P=—1:>dx:—dP
dx

Te_xdx = Tep(—dP) = Tede
0 0 0

[ ] =15

= e -e ]
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EXERCISE # 11l

0.320rcm? /s

ﬂ =0.05cm/s
dt

A= nr2
o = (m)(2r) =2nr
dr

dA dA dr
A _OA O 27r)(0.05
oo Car s @m009)

=0.1nr =0.01x3.2%
=0.32n

900 cm? /s

ﬂ:3cm/s

dt
v=r3o Vg2
de

dv _dvde _ 302
dt  de dt
=902 =9(10)?
=900 cm?

x3

lcm/s
T

d_v = 300cm3 /s
dt

S

dt
V:ﬂm‘3
3

dv| 4 2 2
—| = r<) =4nr
537w
dv_av dr
dt  dr  dt
300 = 4nr2 3"

dt

dr 900  98Q BQ%

dt 4n(r=157 Anx1§x15

dar 1
=—==-cm/s
7T
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8
—cm/s
3 o/

, T Ladder = 5cm
V,=?
<
O P
B
\ ) Vg=2cm/s

~N
X=4m

2 4 y2 _52

y2 = 25-x? :>y=\/25—x2

Let P=25-x2=y=./p=(P)?

:>d—|:):0—2x,d—y=1

dx dP 2( )

V= (;—i/ * Rate of change of y

?j_)t( = Vg™ Rate of change of x
SVp= XV,
T= B
V25-x2
—(4
-9
25— (4)
-8 -8 I . . . .
Vi =—==— -ve indicates that V1 is —ve and it should be as y is 4 sing
T \/5 3
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1
——cm/s
48n

d—V —12cm3/s
dt

1 - R
VCOHB :éTCR h, hcone ZE: R =6h

V =%n(R =6h)(h) = %n36h3 =127h°

v _ 127(3h?) = 361th?
dh
dv = 367h?dh
WV ggpp2dn
dt dt
12 = 36n(h = 4)° dh
t
dh _ 1
dt 48n
5
—km/h
5 /
Lamp 4

.

T T V= Skm/hr

6m R
2m

X, Shadow =x,
2
tan0 = =—=3X1 = X1 +X»
X1+X2 Xl
f— 2X1 = X2
d(xo) _,
d(xq)
:>dX2 =2dX1:>dX—2= %
dt dt
dx dx
d—t2=Vm 25:2[d_t1= shadow}
E = Vshadow
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15 15
22
Xx+y=15
y=15—-X
Let, z=x2+y2 =x2+(15—x)2
7 =x% +225+x2—30x
7 =2x% —30x +225
Minimize z.
S-1 OI—Z:2(2x)—30(1)+0
dx
=4x-30
dz

S-2 —=4x-30=0=>x=75
dx

=y=15-X
=75

3cm
Box = Base = square of length 18 —-2(
ht=1

Volume (V) = (18— 20)? (0)
=[324 + 40 —720](0)
V = 40° —720% +324¢

S-1 z—\; = 4(30%) - 72(20) + 324
1202 1440 +324

S-2 % —120%2 _144(+324=0

12[(% 120+ 27] =0
— (2 _-120+27=0
(2 -90-30+27=0
0(0—9)—3(¢ —9)
((—9)(¢—3)=0
=(=30r (=9
d2v
S—3 = =24(()-144 = 240144
de
dzv
S—4for (=3 —— =24(3)-144=-72<0
dQ
= ( =3maxima
.. d2v _
(i)  For (=g — =24(9)-144=216-144=72>0
de

= (=9=minima

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

10.

(? +b% = (2R)?
(% +b? = 4R?

¢ =\4R? —p2

Area=/,xb
A =+4R?2 —b?b
/ 2 2
S-1 d—A=b$+x/4R2-b2 %

dB

9A _p__P +V4RZ2 —b2 (1)
db Z4R2—b2
A

dB

2
WA___ " L Jm?_p2 oo
dB /4R2—b2

V4RZ —p? __ b
VAR? - b2
JAR? —p2JaR? —p? =2
4R2 —b? =p?
— 4R% =2b% or b=R2
As [ =+4R? —p? :f\/4R2—(J§R)Z

(=\4R? —2R?
(=R\2

= Area is maximum b=/(= R\/E

441 m
V =29.4-9.8t

V:$:29.4—9.8t:O:>29.4:9.8t:>t:3
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as =29.4-9.8t
dt

jd5:29.4jdt—9.8jtdt

3 3
0 2
_p94/ Ut ggl
0+1 2

0 0

= 29.4[3—0] = 4.9[(3%) - (0)?]
—88.2—4.9x9

=88.2-44.1

= 44.1m

B orosc v

1, S=%t4—4t3 +16t2

(i) S = 0 according to question
4
:%—4t3+16t2 -0

t°| ——4t+16 |=0
4

2
—t2=0or %—4t+16:0

t2
=1t=0; Z—Zt—2t+16:0

t[l—zj—sti—z}o
4 4
:{%—2}0—8):0

:>£—2:0:>£:2 ort=8o0rt-8=0
4 4

=1t=8

iy ve 8 5= L4 a3 41612
a2

ds 1
== (4t3) - 4(3t%) +16(2t)
v=t3 12t + 32t
v=0=1t3-12t° +32t =0
t[t? —12t+32]=0
—1t=0or t?-12t+32=0

t2 _8t—4t+32=0
t(t—8) — 4(t—8) =0
(t—8)(t—4)=0
=t=8ort=4
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m = 3kg, s= (1 +t + t?)cm
ve® _gig4 e
dt S

v=2t+19M
S

KE =1mv? = 1 3) (2t +1)2
2 2 !

(t=5)

_3 _qp2(cm ?
=~ (kg)(2x5+1=11) ( < j

2
2 $2
2
TR
2 g2 104 104
2
_0.01815 K97
82

S=t3_4t?2 _3t , Find acc"whenv =0

vo9_g —4(2t)-3
dt

=3t2_-8t—-3=0

3t2—9t+t—3=0
3t[t—3]+1[t—3] =0
(t—3((Bt+1)=0

t=3t= —%x not possible

t=3
dv
a=— =3(2t)—(8) =6t—8
o (2t)-(8)
=6t-8=6(3) -8
=18 — 8 =10m/s?

t=Jx+3=>Vx=t-3 squaring both sides
X = (t—3)2
X = (t? + 9 — 6t)
v=d—X=2t—6
dt
v=2t—-6=0=>t=3
X=B)2+9-1(t=3)
=9+9-18=0

V =3t2 +2t+1

95 324 9t41
dt
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ds = 3t?dt + 2tdt + dt
jds =3jt2dt+2jtdt+jt°dt

3 10 2 10 0+1 10
5], 1%, 1o
3 2 0+1

0 0 0

=[(20)® - 0] +[(10) —0%]+ (10) - (0)]

=1000 + 100+10
=1110

V =9t — 8t
Us _ g2 —8t:>ds=9jt2dt—8jtdt
dt

Al

S = [3t3]3 —[4t213 4™ second means 3 to 4

=3[(4)° - (3)*1-4(4)* - (3)°]
=3[64 — 27] — 4[16 — 9]
=3(37) - 4(7)

=111-28=83

V =6t2+4
§:6t2+4:>ds:6t2dt+4dt

J’ds=6jt2dt+4jt°dt

: 3 5 {0+1 5
a2 (2]
S—0=2(5°— 0)+4(5—0)

= 2(125) + 20
S =270

S=5g +v0t+%gt2

ds 9
—=0+vg@)+—-(2t
o o® 2( )

=Vp +gt

x =t* —12t% — 40
() att=2=x=(2*-12(2)>-40
=16 - 48 - 40
=72
(ii) v=((jj—)t(=4t3—12(2t)—0
V = 4t2 - 24t
Att=2,v=4(2)3-24(2)
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=32-48=-16
dv 2
11 a=—=4(3t")-24
(iii) praCLY)

=a=t-24

Att=2 =a=12(2)> - 24
A=24
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