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① If A=/§ §] show
A?- A
"

DorotdoA?A3Note-_↳ use Cayley
Hamilton }

(A-✗I1--0
⇒ /

1- ✗
- I 1

? :/
⇒

C-x) -11-1×7
✗ +11-2×7 to (1-+7)=0

✗ - ✗
3- 2×+1-111=0

✗3=1 ⇒ A! I

Also 1^-1=1 1=0 So A
"
exists

pre moltply
A
"
on both

sides

A
"
A
>
= A
"

.
I

AE A
'
'



SuccessClap-Papevl@FrdmatnxfarTlaib.d-aC-b.a-b,2C)
with basis 13--4@did (40,17111/0)}

Sold : Approach
: we

want

1-(0/1,1) = 9110,1 ,1)
tazlliQD-asll.li

f-1110,D= bi 10,1 , 1) 1-ball /
QD +bzll , 1,0)

µ , , , ,@ = c.co , , , ,) +ciao
,D test" '!adsdnis Yaz, %; El

Tlaib,c) = @tb, a-
b, 2C)

= ✗ (91,17+1311/917-1411,10)
= 43+7 ,

✗+ ✗ , ✗ +B)

atb = 13+7
✗ - p= -

2b

a-b= ✗
+ y } ] subtrac

v. = ✗+13 zY?=z÷
✗= c-b



B= 2C
- ✗ = 2C -Ctb = ctb

Y=atb - B = atb - c
- b = a-C

Tlaib,c) =@-b) (0,1/1)
-1ktb) (1/0,1) ta

-c) (1,1/0)

1-(0,1/1)=010,1 , D
-1211,0 , D

- I (1,1/0)

1- (1/0,1)=1
(0,1/1)+111 /QD

to (1,1/0)

1-(1,1/0)=-110,1 /
1) + 111,011) -1111,1 ,

⇐ f. , :
"

:]2 I

✓



①c.im?F?Ii::-:i:-++i.+*,f-(a) +122) f-134)

Frida 0%2 \ f' la) f' 1227 1-
'

139) |
soorce_:ofthisq_uestÉ
→ Differential calculus

for IITJEE
-Arihaunt]↳successUapQuestonBcnk✓

0107=0 Son 00¥ g-
So L- Hosptatrak.

=n¥o°¥= ¥ 04-0=0%7
✓

¥÷÷÷¥÷%
:*.

O' (a)=/ c-(a) 1- 12h) 1-132)

IN Hntza) flute
) / + /
flat H¥¥→,
c- (a) flax)

tba))0
O

O
O O

f '(✗) c-
'(za) 1-

'

132)

New2
deltevatal

Rew 3 delteueh

put x=o
Rewl = Row

3 so deterred
0

to'( 03--0-10-10=0110%1--810--0



④ show btw any two
roots encore = 1.there

exists at least one
root of engine-1=0

[ to]
SuccessClap Question Bank

Mea value theoremsc_B08@n2LetdiBbetwodestirgvootsofetcgn-1.ietcosd-1.eBGB= I

DIED = e-
"
-can

↳ c- is Contras
G deAerertab↳

f- (a) = e-
d- cgxf. (a) = -e-

"
+ Sim

= i-ee.tn#=0By Rolle : fla)=o,
+(B)=0 similarI ftp.e-e?-9B-=oThere exists Y

ns.t

✗<✗< B q f
' /41=0

So one root
is Y fly)= -

e-
"
+Sinko

ésinx -1=0

£

So one F one root y
for the

equator engine-1=0



④ Find eeuaha of cylinder whose generates

are parallel to line N=¥= 3- andwhose

guiding come. is Ñt2yE 1,2=0

Let PCU , 4,21) on Cylirgev

↳Generator
thru P x = 1=2-31

to meets 2=0 x =- = 0-3-2
'

↳ pt is fei
-

g- , 41+23-19

tu pass thru

pity?2=1

(1-13)<-1 2 / " '+2¥)
! I

↳us N ,-7 U
4 , -7Y

21-22

C- E)7-44+2;)
! ,

x-2)4- 213g -12232=9

gzi - Gaz-122+21954-422+12427=9
9Ñt 1892+922 - Gaz -12442=9

Jñt6y~_3z2_2az+8y2-3 Ans



⑧ show that the planes which cut the

cone an't by
'
+CEO in perpendicular

generators touch one Y÷ct¥ata¥b=0

fsuccessclapocuestonBank-sc-07-on.no?~-Cone:an2-
by4oz
? I

Let een of plane
thru vertex

(0,0/0) of core
is

Untuytw2=0

↳ Plane cuts the cone
in 1- generators ⇒

(btc) u2 +¢-1
a) v4@+b)

who

to
Normal to plane

thru origin 2- = ¥=3
lies

on core (btc sit @
+a)y4(atb)2=0

Plane is a tangent plane
to care which

is

reciprocal of core
.

The reciprocal epn
of core is

b÷c +¥ct¥•=o
So if plane untuytw

2=0 Cuts core in pevpee

then it touches
the cone



ZBO Given flu ,g)=/ Ñ-y4
Find fny (0/0) and fynloio

)

and shew fny
(0/0) = fun/0,0)

fnylo.okltf-0-h.fi
h-70

fynloio)= Lt ÉtuiK-70

fuloid-hfof-thn-f-D-L.to/h~-0n--0=ofuloik)--hlt-,ofl0thikL--f)=n¥olñkÑ
Ash-10 ⇒ h becomes smaller

tick
' |

1h1-KY = - (h
'
-E) = K'- h2 ; 1-

k4=k2

=¥,ok"h÷Ñ=¥o-h
--0

fubiol-I-ofk-H-t.io?-I-,o-k---0--ofylhid=EIot--?E"? ,¥olñ-¥-
k→o ti> K' ⇒ 1h

'
- KY .- titi =ñh

'

= 0

Put valves



fny 10,01=41,0 0¥ =O

fun lad = ¥0 0¥ =
0

fun 10,0) = fyu /0,0



② shew 5- { & , 24,3A) : my
arereal}

is subspace of
123 (R) . Find two

bases .

Also And dimension
ofS

To prove subspace
:X ,BE 5,91b£

12

⇒ axtbpcs

Let ✗ = (Ui ,
24,3N) 13=1^2,242134322)

a✗ + b B. = fan , tb
Nz ,

2 (all , + b42) ,

- 3 lanitbnz ]
tu

If an ,tbnz=Uz ,
041-1642=43

then ad-1 bB= [ us , 243
, 3h33

↳ Farm of subspace
✓

Baseness
1%1=4 : :)

Bases
Bases = (1/0,3) , co, 2,0) &

dimension -2



⑥ If u=Ñ+y2 v-ii-yln-rco.co u=vsinO
⑦Find ?É

÷÷=÷×¥÷,

=/÷
÷

In :-||
¥

=/
are

zy

¥ ¥ /=
GO -vsino

2x
-24/ / sino rcao /

= ( 8mg)
(v)

= -8nyÑÑ n=rGO
or u=r since

n'+ F- v2

= -ar
}sin20 ginza -181^060



zalii) If § 4-(E)dt-u-ftttltdt.tn fci)(5)
Icu)=/
""
fltdt

ecu)¥-1M]=f{ tin}{ dgntluig-flelnjfd.MYdie

differentiate w -
v -tore

both sides

the) date - +107%0
= 1+111-11)d¥ - xHD¥}

C-In) = I -nfln)

(Itn)
flu)= 1 flu)= fu

f-(1) = 2-



③ Express { by-a)Mlb
-a)
"

die

in terms of
Beta Anchor [

8]

SI : we have 131mm
)=/

"

nm
"

(1- a)
"
die

0
m>O

n>0

I = f µ- a)
m

/ b-a)
"

die

i
Put a-

a-1lb- a)t
dn=(b-a)dt

x-a=(b-a) t

b-a = b-
a - (b-a) t =(

b-a) [1 - t]

a-a ⇒ t=O
u=b ⇒ t=

I

f- I m

I:/ (b-a) tmb
-a)
"

(1- tT(b-adt-

t=o

-
-

mtnt '

§
'

em ( 1- tilt
= Co-a) CntD- '

=@ -a)
mtnt '

j
' Em")

-
'

(1- e) dt

=(b- a)
Mtn" Blmtl ,ntD



⑤ A sphere of constant radius
r passes through

origin 0 and cuts the axes
at points A , B 8C .

Find , the locus
of the foot of the perpendicular

drawn from 0 to
the plane ABC .

÷÷÷:÷÷:÷÷÷•
sphere thru

OABC is atty-422
-an-by-Cao

plane ABC
is %t÷tÉ=0 0

• (0,0/0)

Line OP is

÷=¥b=?¥= " §+¥÷z=,
Let P be KiB' 'D

☐Rst (tab 't )
=L , ↳=P ¥=Y

a= ✗12 . b= HB
c. =
MY

Foot P pass thru 2-+f- +E.=/ ⇒ 1-+135+21=1

Put a,b. c value ⇒

÷ (24-15+4)=1
-①

Radios d- sphere
=✓4⇐j+⇐=v



air a'+ b'+e
- pot value

=x4÷t¥t ;-) -②

Eliminate ✗ from ① E.②

µ+p4yY
' (2-4152-1×-2)=4it

Loos of foot 12,AY)
is

ci+5+zYY a-2+4-2+24=4
v2



(3ci) Prove that eigenvectors , corresponding
to two distinct eigenvalues of areal synetuc

matrix are orthogonal (8)

successclapouestorbanks-C-AOJO.NL
✗ , → Xi Eiger vectors ,

values

✗2-1×2 Given ✗ it ✗2

To
'

show ✗ , ,Az
are orthogonal

: ✗5×2=0

AX ,
= Xi Xi

A-✗2=72×2

(71-72)×5×1 = ✗ ,
✗EX , - Xz

XIX ,

= ✗ECHA) - 42×25×1
= XIAXi - CAXDTX ,

✓= XEATX , - (AXDTXI
A--AT =(AXÑ Ki - A- ✗25×1

= 0

As ✗ 1=1×2 only possibility
XIX /=O

✗ , ✗care
orthogonal



zclii) For two square matrices
A and B of

order 2 . Show
trace AB = trace BA .

Hence show
that AB-BA=/Iz

Iz is identity
matrix of order

2

A __ §;%) B-
- [%%)

aib , -19263
aibz-192b¢

A13=[4%1] /bbc.by?)=(azbi-aabza3b2+a4b4BA--
[ bbjb;) [%%)=[biai-bzasbiaztbzaqbzai-bc.azbzaztbgaq

Trace A-D= a ,
bi-aebz-azbz-ac.bg ]

Trace BA=b ,at -1
bzaz 1-bsazt buaq

Cleay Trace
AB --TraceBA

Let c= AB
- BA

Trace c.
= Trace (AB

-BA)

= Trace AB -Trace
BA

=0

⇒ c -1-1=2 → If c=Iz= ?]
Trace C = 2

-1-0



Ctai) Reduce to row
-reduced echelon farm

and find rank . [ to]

0 0 2
20"

I :÷ :]2 6
26 2

122-7 R2-ZR ,
Rs-1 Rs -3R ,

Rz→R2/2

µ? ! .IO/Rs-ms+rzO O
l l
°

Rq→ Re -15 RI

oo
-s -as

I
, !! ! ! !/00 000

Ra-1¥
Rsc→R¢

/
'

o
? ? ? / → Rokis3_00 1 10

00 000



Ctaii) Find eigenvalues and vectors of

[to]
A- = ⑨ over complex field

f- - ✗It =/
- x - i

i - ✗ 1=0
✗2-1 i2=0 ⇒ ✗2=1 ⇒ ✗= It

× : A- ✗It#01 :
- i]l :] -1:}

a- iy -0

in + y=o
] Bother

are some

n- iy=o
Let y

=L a
= it

.

41=1%1--4 :]
E.venal:]

:(A-✗In-01
-

! 1/11--1:|
uti 4=0]Both are some : Let y=P

⇒ n= - IB
in-y=o

I;] =/
"1) =p E. recent:]



④ show entire area
of Astroid [ is]

✗213+443=043 is ¥Ña2

sucessclapouestosBodi.tt??aasas?#2Area=aJaydny=asin30
O

'

adf.3aoiol-s.io0=0

= 't) faces
' ( rsaoiofsinodo

0=1-12
the

= 1202 f sin
" 0650 DO 4+2=6

0

€1207 ¥ij×E=¥ña2



④ Find equator of plane containing
lines

x÷= 41¥ =2¥ Ee x¥= =2¥

Also find pt of
intersection of given lines

(5)
Ear of plane containing

lines

sett 9+3
2+5

| =o5 7

| 3 , 3
5

2-2g-12=0

Any pton
Line 1 is 34 , -1 , JV ,

-3,7m
-5)

Any pt
on Line 2

is ( vz-12 , 3oz
-19 , Jvzto)

It intersects
3v ,
- f- V2-12 ⇒ 3v ,

-V2 -3=0

5V ,-3=3V2-14
⇒ Jv , -3V2

-7=0

> V1
-5=5721-6 ⇒ TV,

-Jvz-11=0

÷_g=_¥+z,
= ¥+5 ⇒ V1=L V2= -3-2

⇒ (÷ , -42,
-%) is pt of

intersects





SectorBs@sdveYjt2y-sieM-eka2nAE_i.D
"
-12=0 D= IIFL

CF = C,
Cesar +

Czarnik
uz

PI ,=¥zñe"=e"c¥+Ed=e☐÷☐+ , ,
si

=e%F+¥+¥j'=e( 1+1
2

=¥{ 1-c☐)+q☐j+ . .]ñ

=?_? / 1-¥ -E- +3,1-1,5+1313+40
"]ñ

= { ñ-1¥ -÷+¥, }
¥

☐÷÷:÷÷÷÷? '

÷

{



PIE ¥ze%2R
= e 924 =

e
"-62k
15+2131-3

15=-22
=
eh "

= 2D
-1

- 41-2131-3

=e
" ¥¥=•

"

☐
.

=e
" one

=(¥)( -4sinzntcazu

=e÷( 48h2m
-cozy



⑤b) Solve using Laplace

É÷tag = e-
"
since 467--4^107=0

44 :) +4441=L
(e-
"
Sina)

silly) - sa lo)
-wild -1444) = q¥y,

(5+4) LIN
= s¥¢-18

"" Fist 8)E)
= 4¥44)%%¥¥

St5-
= %{ 1¥, + +8}

s -12+1

=÷o{É+a
• ¥-4 Ii ¥2T;]

Take lap- inverse

y = {sina.t-6szt-e-%2C-te-z-si-nzc.to/sin2t-26s2t-2e-Iszt
+ e-Ztsinzt)



⑤ Two rods LM and
MN are jointly rigidly

at the point
M such that LM4- MN2= LNZ and

they are hanged freely
in epui librium from a

fixed point L . Let w
be the weight per unit

Length of
both rods which

are uretvm .

Determine angle ,
which rod LM

makes with

vertical director ,
in terms of length

of rods

Reds LM

Red MN
) joined

LM4LMÑ=LÑ⇒ n ato

length LM =a

length MN=b

O G
, , Gz ,centre:÷¥¥¥:÷÷÷⇐.amtoted
w-1 weogthperuret

length

Reactor at R

O
'

c O L→ fixed

:

p
.
÷..¥É Let 01

wa ,
£ • N Angle rod LM

'

makeswithWb
vertical

:

Wa → Make clockwise
rotator



Wb-3 Anticlockwise
rotator

Take Moment at
L

(wa) (G.D=@
b) (e)2K)

GIT# g- since

Gzk = Gzp - PK
GzP= 2- GO

PK= LMG
9¥

= a Sino
=

b-acaO-asinowa.a-sino-wbfb-zcso-asingahsino-b.ca
O -ab Sino -2

@+2Ab) since bhcao

taro ¥+9b



⑨ If a planet, which revolves around son in
circular , is suddenly stopped in its orbit , then

find the time in
which it would fall into Sun .

Also , find the
rate of its falling time

to the

period of
revolution of the planet

successclap Questor
Bank SC-1=04 On 34

#
•
P

ace = along P's ( r#astt) a

V# = -1¥
2vdu= -2¥du

V2=21-1- A → Inetaly
at P r=a

U=0

⇒ A = -Hla

✓2=211 ( tr
-ta) v=d€

(E)÷ - ¥ FE - ve →
r #astt

T
'

fdt = - f÷e {
°

# dv

macho
0

dv=2aGO fino
1-
'=2afÉ {toiodo

= 295% . I.E=ña±2521142



F- Time period of planet revolution

=2÷f÷

¥÷r=¥ Y=¥.



successclap-pape.ir#

⑤ show Ñ[ 0.1¥)]=I¢ F-

ni-yj-i-I.fknshase.ie#
In Books Ñ[T.IT/=Z-aSuaessclapQuestronBak)UPscforgottoadd2while1ifirgquesho
71¥ ) .- f- 10.9+7.4;-)

FHA)=9kA)
+ A:(00)

=3 - ?_? =3 or=3

☐H=÷i
51%1=0.01%7 =

-¥
e-Do .f÷) ☐ (E) = -÷i

=
-¥+41%0*-1%01 :-D]

←" [ ÷ -÷]
Y⇒÷i

=-3¥,
= 0

Answer is zero



⑨ A heavy string ,
nonuniform density , is hung

from two points .
Let Fitz, 1-3 be tensions at

A,B,C where
its inclination to

horizontal. are in

Arithmetic progression
with comradeHerrera 13 .

Let w , ,wz weights
of parts AB,BC of string

prove ① Harmonic mean
of T , ,Tz,Tz = 3T2_

It 26s 13

Iii) ¥, =%z (203

Let 0be
lowest pt

Ti ,Tz ,Tz
Tension at

A, B,C

To Tension at
0

I
:*
:o•÷¥÷⇐.

d- B

If angleat B
is ✗

↳ Angle at
A is x-P Why ?

given
↳ Angle at cis

✗+ B }
Arithmelc pvogvesa

with

deference 13 .

So LA = ✗- B <B-
- ✗ <c-- dtB



Equilibrium
To = T,GH

-B) = Tzcosd = Tzcacxtb)

1-1%1%117
9T$sina.nu#piTrTz--TDf-7o-FI.a.pEguilibnesina.rs/--w.(gnaagy,,gm,a,p.,,gn,..agi--,+f-z--

+ as,D
= to [GH

- B) +61×-1D)
Sindy = go

29×013
= 2¥13

2=1-2

Harmonic mean of
Tietz /B is ÷÷¥+

F. +fit = 2,9-1+1=2
- =zq]=÷rs

= ?¥EP

s



co ,Tz-wzti
= 1-21-3 Sind -

T, Tzsinfd-A)
"

-¥¥,§tTi
Tz sins

02=1-3sink-1B)
-Tzsind÷÷:÷:⇒.÷÷%format

Put 1-2=9%(-2-0) in 1st Tz=T3¥tB•

in 4¥

wits-0317=171-3 {
B)
- sink

-D
- sink-1N

+
D}

=TiB{s¥a[2↳✗A6sD - 2 sinAcord

GCA -D)+GIA
-1B)= ↳SAGD -18inA 8in

B +↳SAGA -8inAnd

= 2cgSAGA

sinlA-D-sinA-D-sinAGB-co.sk 8inB
+ sinAGB

-GSA sinB

= 28inAGB

wits-w]T,
=0

⇒ =÷



⑨ solve &÷ +Earn-36×3%1+294=0,44

chape to independent variable
z=flK)

&÷tPi¥z +0-1--12 , Pa d÷gtPc÷
TE

• =É÷j "=¥I
choose a@aJEcos3es.t Q=÷iL=

,

%-n= care
z= sink

d¥z= -sink ⇒ p , =
-siMt(tam-3#on

coin

=
-

sinn-sing.ee#oie=-3dI-z--3dI-z-2--1-2tRi=§%=
- =

case

m
'
-3m-12--0 =L

- 1) (m-23=0 = c-sink
=L- 2L

m= 1,2

4cL2) = Ae
't Be
"

4C =
A @
sink Bettina



(1-2)
UP __ = -2=(1-32-+121)
= :-[ 1- 1¥ -1¥)]-

'

a-⇒

=:{ ' +1¥ -E) +4¥
7.14-a9

= 'z{ I -13¥ -DI + 9D÷tD÷
- 3¥]

☐(1-2)=-22
☐Yi-⇒ = -2

→☐ ☐
"→ °

g¥¥✗E
up { (1-29-32-22) ¥1,2

= . 'z{ 2-32+5-2) 3=(-227 241-2)
= -14-(221621-5) -32 -7-2

I -7-2=-1^-2

4p=
-:-< ( 28in

're -68in
-15)



@c) Evaluate { F.dv ,
cis cubit closed come

in Ny - plane and F= -YT+ ( 15J
ÑtyL

Note : Cuwerot given
→origin lie inside curve

Longin lie outsidecue

dv.-dnitdyjl
F.dv= -4dn¥÷dY a-v60

dR= - rsinodot
Gsodv

=
ihgiiodo -vsinocsodry-rs.no

dy .- rcaodo
+ sinodr

= lsiiotoio)do = do

I=/ F-dv ✗
C O=2Ñ

dO=zñ (lie inside) origin lie
=/ inside

0=0

00

=/ dO=o ( lie outside ¥②×
Oo

origin lie
outside



⑦ Verify Gauss divergence Thm far

F=2Ñyi - y2Jtanz2k taken over
fwstoctat

y
'-12<=9

,
v2

[20]

f F.nds= { 7. Fdv
s

9. F=ze(2ñy) -13,1-47+3=(14×2)
= Any -24 -1 8h2

z=B 4=59-2" "" s×/ §uy -29E- { a.Fdu =/ /2=0 4=0
N=o

1- 8N2)
die dydz

3 fg_Ñ -

=/ / 44¥- hey -182¥ 1,2 dydz

0 0

Coy - 4g -1162)dydz

(ay -1162)dudz

9FÑd2
44%+1629 /

o3

§ (( g-d) +16.2 .rEi]d2
18-222+162%2



182- 22%-8.3-(9-2)>12/03
18.3-2-3.27 -1634-1-27)
= 180 (By divergence

nµ¥¥ Si :OABC

{Ends
n^= -I
dS=dudy
2=0

F. Ñ= -4h22
2--0 ⇒ F.n=0 ⇒ f.Ends-0

sz-i-OAED.in?--jy=oF.n=y2Boty=0=fF.nds=o=O
S

Sz : ABE F. n=2ÑY
n=2 ñ=T

ds=dydz
=8y

{ Finds
= § 8g dydz

2=3 Tgif

=/ {=, 8yd y
dz

2=0



3

=/ 8¥ /of"dz
0 3

=/¢(g-E) dz=¢[92¥ /?
0=4[27-9]=72

S4 : ODK n=o n'= -T dS=d4dZ

F. Ñ= -2Ñy n=o ⇒ F.n=0

§ Ends
-0

SJ : BCDE
Curved

44-2--9=0
ñ→= ☐(5+219)=241+22

Ñ

ñ=2÷¥=4¥÷=aI+÷
ñ .ie}

Itds=dYñd÷, IF
- ñdId÷y

F.n= -43+43=3
f. Ends .

-

§ -7+4-313 . dn%-



=/ [-4%+1422] dudy

=/ [¥5 +ants
-5)Jdudy

µ:
"

-4¥, +
ants-Handy

4--0

=!
'

-÷gn -14-16-49 / jdy

§
>

[→¥g, -1819-49]dy
g-YE th -24dg = Ztdt

f%-¥_2tdt =/ 18 -zt' = 18T -2¥ /?i
3=-18×3+2 =

-54+18=-36 III.
÷ÉG-49dg = 819g - F) to

= :[ 27-93=1" " y?¥q6



f F. nd -5-36-1199=108

Ss

Finds = 0+0-172-101-108
s
s
,
-152+55154+55 = 180

Herceventied : same
value 180

by both
methods



⑦ Find possible solutions of

y4ogy=xyd⇒t(%Y £5M]

Let v= logy 4- d¥=dJn p=d§u
p=yP f- In

ytlogy-fryjyP-y2.ph/ogy=xP+p2V--xP-P2claivaultvsoln
replace Pbyc

✓= catch

logy= cute
"



⑦ A heavy particle hangs by
inextensible

string of length
a from fixed pt and

is projected

horizontally with velocity Fgm
. If 59-2 > h>a ,

prove the
circular motion ceases

when particle

reached height f- (at2h) from pt
of projector .

Also prove greatest height
ever reached

by particle
above pt of projector

is

•y4%1,1-45
Particle projected
→** ÷m¥fz= - mg since
m÷= T-mgGO }
5- a0 mg since

j=aÉ maÉ = -mg Sino

aÉ = -gsino
↳ ④ = (g) sino É=d¥,

= ¥
⑥ do = Sino do

=¥8tu Intervale



= IAGO + C =d÷d¥
é=od§•①

"

= 2£60 1- c
'

v=ao ⇒ ⑥ = Ia

v7 zagGo -1C
"

0=0 ✓= irgh Into ⇒ c
' '= zgh-Zag

+2gh-2ag⇒
T=M_aÑ+mgGO
= 2- (zag

Cao -12gh
-Zag) +mgcao

=m_a( 30gGO -12g
h-zag)

↳
Leaves circular path

when F- 0 atO⇒
↳ Let at 0=2

⇒ o=m_a( Sagat -12g
h -zag)

cat = - (2%20) = -2-3 (h-a)
Given h>a ⇒ cost is negate G last

/ < I

⇒ ✗ lies b/w Iz
Eet ie Izcast



vkzgh-zgatzgacst-2g.ch-a) -2ga}-1h
-a)

=2g(h¥
Height of Q

above A = AOTOM = a-cao.lt
-d)

=a-aced = a-11-3 (2h
-2A)=a÷2h

Pat2_ :
↳ Pande leave

at Q

✗
Max height

reached

above Q is
O= A- ✗

te-fszig-no-is.in?fg-n--D--v4Eg-oiD=zgln;-gafi-k-gaI}
= tach

-a) (5a48ah -4h)

= EÉ¥afh)
Greatest height = AM

-111

=C+z⇒t-alaf-a-ZD-z-yai.la/-2h)(4a-7ah-2hD=z-ae(4a-h)(at2h)l



@ai) Find
orthogonal trajectory of

a¥_×t¥×=1 a> b>0 ,
✗ is parameter

show the given
family is self

orthogonal .

[ 10]

÷÷÷÷÷÷:¥::÷
÷×t£+×d÷u=o ⇒ ✗ =

-{b÷÷÷÷}

ñ+×=&÷%
.

ñ+×=-a÷÷
Doting values

we get

(+4%4) (n-ud⇒)=d-
b- → DE of

family

+ replace d÷→ -D;(we again get(ntudI) (n
- edge) =d-b

'

↳ Both eqn same
.
So self orthogonal



@aii) Find
General Soh of

Ñd÷g -Zacltn)d÷ +211th)y=o
↳ Solve Ñd÷n,-znlll-DY-ntzcltrdy-u.rs by
method of variation

of parameters [go]

SuccessClap On Bank
SC-DOJ 0h18 (Partial)

É÷ -24I-%d4-ni-2.lu#y--oP=-2C1tn-DQ=2CIe-IPtQk--O--u--aR=⑥

General Soh y=vRl =
Vx

⇒
. d÷~tP(+÷d÷)dIe= 0

u="

E. = '

d÷, + [ -211¥
) + ÷ ]¥n=o

¥n =P
dig -210=0

to

d¥= 2dm ⇒ lnp= 2N
tcip-c.ie

"

d÷n=p=
Cie
"

⇒ v=ci-em-czy-UV-czn-czae2.tl



To solve ÑY÷ -zncitn)d⇐t2UtMy=Ñ
by Varaha

of parameter
method

12=2
U= a v=ue

"

W=/ N
nem

' e
" (Itza / = 2m24

y = Aut
BV

A-=L¥
=
-f nez÷;Iu data = -1-+4

BY ¥ =/Inñduta=÷fé"+cz
⇐ 1-C2

y = +a) set f-¥ e-
"
+G) seem

= an +cane
"
-¥ -÷



⑧ Describe the
motion de path of particle

of massm which is projected ina vertical

plane through point of projection with velocity

win a director making an angle
0 with

horizontal dvx .

Further if particle projected with 45g

velocity , determine
the locus of vertices

of

paths. y

Initial velocity
= u

mii-o-E.gr.
fÉ→

my
"

=-mg

ñ= ucesd
↳ ii. -gt-113
t-oj-us.int ⇒

B. = usina

y
'

= usina.gl/4Intepvaley--usinat-gt-zhtDt--oy=o--D=0
Integrate n=u↳✗t

|x=uasy=usin✗t -9¥
put t=Ia&



we get

y-iesinalf-D-%Ca-o.DZ/y--ntond-z9uY-g#Path/Trajectory

↳ parabola

y= retard
-EÉg✗

Multiply both sides
by -2¥54

uh- 2uTesing# = -2¥52
Add 4)

'

on both sides

C- EE.in?--z-gi4y-usI)
↳ Parabola G-b)E-Gala

-D

vertex is Casings , ñ{i÷)
vertex is

d
, ñ§g⇒lalvsrectom-2_ug6f2liiJu-afgvertex@sin2d.ooSina)



⑧ usestoketoevolualeJ@xF.nds

F--city-4) T -13USD 1-(2%+2) Ñ
Sis surface of paraboloid 2=4

-(NYT)

above my
-plane [ is]

SuccessKlapQuestorBanksc_F02Or6S@xF.d5-0

s 'T
Complete

Isa

sitsz =/ + §
,

i -I
Si

wewant

I=§,
- S @✗F)ends

ñ= -E

Sz
- ie

=) ✗F) • kids
☐✗F=

1 : : :|S2 In ¥33

✗ F)

.ie?-3y-D=-zj-3(y-DII--sJz(3y-DdS=J2tf&rsinO-Drd0dvPolary--rsino

dS=rdrdO
0=0 8=0

8=4



= fit /
"

zisinododv-f.tt/4rdodv
O O

O o

f
'Iinod0--0

= 0- {
"

Ilo
"
do

0

= - 16T
8 ✗
2T
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