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Q, 1 QJ Let V( = CQ‘J’I.'%, 7—) 5 UQ_ = ("],1, 1, *3) and
V3 = (1,19 -5) be three vectors of +he
space IRL'_ Does (3 -1 c),—]_) E span
{,v!;VL,UZB?‘ j%élpn Yodr answe v
SolM | Let
(3,-1,0,-1) =x(2,1,3,0)+9(-41,1-3)
+ 2(1,19-5)
= (2i—3+2, —xt+y+t, Inty+Iz zx—‘:‘»y—_%)
whae %,9,2 € R -
2e-YyY+2 =3
XAy +2 2 -1 @
3uty+39r = 0O
2% =3y-52 = -1
Now. Ax = B
— 3
where g = 2 -1 1| x=z| X ] B-
Y -1
-1 1 1 . .
3 1 9 i
L2 -3 -5
- 3
-1 1 1
3 1 3 {7
s =3 -5 1
R, «<> R,
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~ [ ”'7
> [ag) = -t 0T
f 2 - ! 3
3 | 9 0
-3 -5 =)
[ = b
R| - (") Rf
[p;,g]: I B [
-1 | 3
3 | 3 )
: -3 -5
[21"22, ‘23 25'32, ,P\l‘_"ﬂ\g*z.ﬂ,
> [pl18] = R R B
[ 7 o | 3 -5
0 4 12 -3
s - -1 ‘._3

4
> [A{Bj = i )~ ’
o | 3 [-5
o r 3 |3/
LC) Q O 'Q_J
Ry = Ra - Ry
P =1 =1 (
K ER'BJ o 1 % -5
o 6 © 13/4
o © o -g

Clearty, QCH) =2, R(AIE) =4 [k <eChig)]

+ The a:wh eqmq%m hos no solwhom
Hence, (3,-1,0,-1) & span { Vv, V,)
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Find the vank and nut”:l'lv ot the
Uinear transfor matyon »

TR 12® ghyen ooy

TGy, 2) = (xt+2 xty+22 2ty +32)
Eren TUR— 18> and given linear Aeimgfiimete
TOLY, ) = (zt2, xty+22, Lx+y4+32)
3 For null space

Ty 2) =0

(X +2 2ty+22 2x+y+3%) = O

x4+ 2 = 0 - @
«ty+22Z =20 "@
2% +y+32 =0 ’@

o @), % =72,

Q) D d—f(y—ZL‘—“O > % =Y
Hence we get Hee null space
NCT) = § (1,1,-0) | x e R}

R ) o o e i
o s NCT))

i) By Rank - Nullify Theorem
diva I = vank (7) + Wuility (1)
3 = yank CT) 4'—-‘}

.‘,Bqnh (T) = 2]

Hence [Rank (1)> 2 & NallihyCT) 21
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Fnd the values of P and g Ffor wlucly
2 (1 +p cosmn) "Cfs'l'“_":_ exists  qnd

Ly 2
-x_—-}o B ! ‘
equta,fzs 1
: x (14 peost)-FsinX o\ Indetermmnate
. 3 I (_O— Fundamendtal
x>0 x form

- A-Ppia;nj L Hasp'nfu,{'s )
) f’—; [JL(I-l-pcan)—c[s;nij A )

x— 0
d (x3)
A
s um | + POOSK - PISIMX-FLIK
w0 311_
P | + Cp=q)easx - xPSinK -
—’
X.—0 Tt

to sa{—is%j Lwat 14p-9 =0
o) -0

App)v}na L HOSP;‘,'Z\/(_‘S sule

L'hm - C,P-“i)s.rnx -_Ps;mc - Xp C@j"}f -

W20 o
Lm  (9-P) Sk ~ PSINK = XPCEX
A —30 ™
Lo (q-2p) sinx — PxrCask -
Ay =0 ™ L .
N Cx
Lo (ﬂ.\?;n')( _ lm p cosx = |
L é X w206
= Ci..ZP - .£_ =
= I S s j

G
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S CL—QP:G‘
6[:3_,’)’!‘6
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EXQW\;M Hae merﬁ—eﬂ& ot Hae :n-‘-cj'ruj
'g Logn  dx

|+

o)

method 1
o) = Hegx  dy

I gl &

Clepw%j,-f'\ P unbounded af x =0

]

I:R,Qarj-m -
Q

|+
OnLd ptﬁr\‘f— ot ofmate AJ.S‘COV\'HITU»;’\Lj I g
2.=20

Fy . gy
ol w2 Jogx  _ 0 o if u>o

I 20 L +oc

Hence we chaoic 941"('1%0‘17
A tesk T s czmverjcwf‘.

Me thod 2:

S‘lﬂm ﬂ‘oj-& .'I_? M@Q%’U‘C m Co, !j/
[+ %

we duko Flx) = 1&’3_’5
{ 2

Here "0' 15 the anly pond ot infinide
J.;sOfW'fv.nw;’[:/ oF £ on [ol]
bake g = L

1"'\
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l:l'w\ ’PCI) - ,ﬁw\ - hlm =0 F n>o
w—y o+ J(u) X0+ t+%

Ta.]c,;ng n between 0 and 1, He ity

lgng) dx !s CGY)VO»’M
dJ

87 Cemn/oan'jm ’,'C'/-ﬂ"’

lg_pa) dx s cenvergeat
J-Lenczﬂgﬂ:(_ dx  is cﬁhﬁrﬂ

o’ 4+%
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A varable planz which s ot a consfant
distance 3p Hom the ongin 0 cufs Hee
axes n Hre P@n-{"s A B C refpec'h'vocj.
Show that tee Jocus o He cenbord
of tie tetrahedron 0aBc g

g( L + L + L\ - 16
')(L fjl' Zq' PL

Lelb tle eﬁuauﬁm o tHe Lanable
PIQM be

X + Y + 2 = - )
= { b o

Tt s j':m Hat thas plane s at a
dustance *3p° from (0,00)

Also the plare () meets the axes in
A, B and C. So He ordirate, OA B
and C aye CO,O,O)}CQJO,O)J (2. b,2) and
Ca,o,c) r&Spec»HVd,ﬂ_

let C1,Y,2) be the cenbod of the
Letrahedrory OARC, ten
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(o+q+o+o)

or az=4x, b=by, c=42
.SuLBS"H"‘TJ';na tlese valunes o~ a,b and ¢

N @, e have HAL *ncqb{;r‘caf *QOCWS @y

N T B B S
gpt 16 x* 16'32' 16 p*

or ls(L + L +,L3 :_!_g}
- TN pt

xL 9

Hena poved.
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1¢ &l madnx of a L«lmeqf MM'FDTMQJ‘:M
T IR3—4 IR> velatne to the bours

) . ' ‘ .
{C’,OJO), Co,’,oj, CD‘O”)B N [_r 2 l]

o + 3
then find He matx of T rekbve b
He basis { C1,L1) (0,1,0), Co0,0) )
Let B ={(1,90), (910) (0,01}

g\:v&\ hak [Tjgz[\' 1L

-
o .+ 3

Le€ and °<CI;‘1,%) & 123 can be expregstd ay
(4,4, %)= x (1,0,0) +y4(9, 1 o) +2(90, )
T,y &) =% T(',O,O) + 4 TCo, lLa)4 2 TCO,O,J
= @
T(roo)= (1,~1,0) .
T(0,1,0) = (1,2,1) % [ 107 fﬂﬁ

T(0,0,1) = (2,1,3)

1)

LOD Ty, = xU0)+y (L2,0)+2(2,1,2)

Txy,2) = ((xty+22, —X+iyt+2, 3+3&)Y

s T‘e—"[‘M red %:ram'mea;fwm
Lek R =L L 1), CO,J,I),C0,0,J)B
Let (x,4,2) = a(l, r,f) +h(o 1) +c (a0, f)

(x,y,2) = (4 ath atb+c)
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aq = K
ath =y D b=y-x

athtc=2 ., 3 c=2-4

L) = % (L) =) (o)

+ C=-y9) (0,0,1)
We need to express with vespect o g!
TO,1L, 1) = (4, z,L,)z q(f,r,:)-z(0,1,1)+z(o,o,r)
T(0,1,1) = (344) = 3C,1,)4 o(oi1) + 1C,01)
T (0,0,0) 2(2,1,3) = 2L L )=1(0,1,)+2(%0.1)

Hente matnx of lnear tansformabhon |

[Ty = [ V% »
B =2 O
vl } pa

' “requ.:crr_ol soluh on,

87-5070-6262 mathematicsoptional.com
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EVQ’M%’“—( Ho ‘ET.)PL& 'rf\feg‘rqj wLu'c,L\ 3;\/‘64

He wlume of e solid enclaed lbetureon

Hwe heo paraboloids 2 = 5y g nd

- 6"'-?“)('1‘-—‘:11?

To thnd velyme

ot solid ehclozcel bet®
Elege 'h"’O Pﬂ'rﬂLafo;aLj

The bounded r—eﬁim oL the above
parn/foo’d:nag ;g

z = SﬂL’L-FS-th' = 6—-?-)(1"\_-[1‘

ont + yr o
& interscehin of  two curves

Ths volume of regllfm
\,\ﬁ. \F——?.:.’L g-;l—:cq‘—y"’

g g | dmdydr -
BGE _J ssyT

V

mer.ﬂ(? wrth ogundn'w/ co-ovdinate

x =X 36 lj:rs;n@ Z =z
A

alxal"j"‘{i -~ ¥ dydedz

T

On vc&udmg Hee equauq;,m @
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8]

1}

- 2 2 B 40
217 %r o3 0 - r*antg

[ 6
Q & |,_I‘_ci‘rci®o'-2
NEY

8 sYoste 4 Srtsite
1

1)
o

Q
Q
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Show that the equation 25t
29+ 34 - R+ 6y - 122 + 11 =0 rvepregends
an ellipbic paralmloid, Mss find i
principal axis and prncipsd plane.
27}‘-#?;37-#8): +6y 12241 2o
a=72 b=3 <¢=0
f=0 g§=0 h =0

4 =-4h ve3 w2-6 d =

1]

We knew Haad Hee cUSC/rrMInq,/vr? Cufﬂlc
eﬁruq:f)’m s

a-N  h 9
h b-X # =
3 £ C-A

= 9 - A o 9
o 3-> O =<
o 2 -2

x (a-2) (A-2) =0

A = ©, o 2, Az

No w P“’tﬁ"g r20 ln fa deder nungal

5’0% Lfra @ and Mxm’qg"f'ry each row,

with A3, my n, we have




Rl
AIV!ANAS'IRI

Ramana Sri IAS/IFoS Institute Torte

Remarks
Ly =0, m, =

becanye i'lff-mz'rknq' =~ 1

n = |
Now k2 ydy+ VMg i,
k= ~4xo0 +3X0 3 -6x1
£ = -6

pvarburcej reduced ec:i'\ ;5

L
%lx +'>\Lljl+ ZICE'T_O
2 2t

.

34" e -
L

g 8
— = L2
5 9" \%

—

O

WL“:C/L\ Y’:Frc,g{,n.{i an QZUP‘HU\J quloo,ﬂflc’
ag both. A and D ay< ;’ms;'h'va

Prlgo i f FOY,2)=20 be the ﬁ-;V‘av\ Surface
ten Hea c,o-O‘r&;nq‘&Q ot "{‘T VOrtesx =154

d‘iv{n Lmd Sol\rlrfa "lﬂﬁ Hfrp ot H,\q{

ecl‘qu{w_
bf—{gx - QP(Bj - })F/BL = Qk
13 Wi nJ
and & (L3x + Wiy +ng2 ) +ux VYt uz
td4 = 0

87-5070-6262 mathematicsoptional.com
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F = 2xh b 29 gxt Gy 22 41120
_?_.E -~ -8 _B_P
on

= 6y 4§ oF _ 1o
3y 2%

k(g2 4+ myy 40, 2) + Wt AV A waad 26
~12 (0xkoytre)-dxt3y-62 +Il =g

—12 2w +3y —€x +u

Lt

= O
— 4 4-3\(7 189 &0 =6
aF

oF dF
A% 2 e - Py = 2 k
X3 M3 Ak
L%~ 8 6Y+E = —IL 9 (—r'zJ
O - I
) - - —!8%--\'-{!:
o lLx-3 =0l Sy+€ O[ w3 ¢
_ j’ | -1z =0
3 Ll R = 22 =20
\[ef{"'e’( ;3 Czl -f, o)
Pf;nC"PcJ axis -equcvhm
-2 ~ M/
o

-

o

PT;ﬂdfPQ/( PJQM ef-‘fua.fh'm ',S- CT’"U\

A (ﬂk +my 1"‘\-&-) + (yd +um 'f“*"\) .
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ey N=2
3 O O 'y d
o 1 © e 8T
o o -2 T

M 20 N 20 A, = |

(WM Yt i) b (uL, RV, twn ) 20

2 () 4+ (—4xt) =0

3 ,x~9_:_0 l

B Ay 29 20 > my =|
A (hpx £ Y 4 mE) 4 (Ul tvm twiy) 20

f.%94+3 =0
5 (e

Re‘f{bLj(YCgp pvincpal plane g

87-5070-6262 mathematicsoptional.com
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Q 2 i

The plane X + 4 ;2
a b <

CaO‘rdJV\G\/—bZ CVX-G? ' A,B‘C T&p-‘eC‘HVC%.
Pove Haat tie equaton of Hee core
Oqe,mem;}c,/ bg te lives drawn Lrom +Hea

071'31'.-\ O to meet He circle ABC s

2({b+rs\+
d (c,'kb) ax(%"—%)""ﬁf(é*-z_):O

=] wmeets "L\Q

The plqm ~ABC s x4
a

(3

2 o
'f—c__.” ;@
It meets Hre axes ajf A(Ca 00 3
B (0.b,0) & c Cooc)

Since tle splhayc ‘(Y‘n"'emph PN Lemg‘(—'(.\
‘a’ oy X—a:-:_s- So 1+ pagses J'Lwougl« Hre

pont (a,0,0) S{w'lqrﬂj (4 pogses thyouel,
) ,gm'm‘: (0.b.o) & (0,0,<) Ao tf passcy

through tl< orign i=. (0.0.0)
Led H equahm of spherc be

b Attt Lux + vt Lwetd 20 - @)

1f ot passes thwugh (0,0.0) then fvom

G we have d=0 - (3)
18 @) passes thowgl (q,0,0), then <
get al+ 2ua +d =0

DY ~om @, q2+2_b|q+0 = QO
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oY L{:"_-’-q )a.Aq¢O
Z:

Sivularky a5 @ passes thowgly
(0,b.0) and (9,0c) we qek

V = b arnd w = fa

-1 -1
Lo 2
Henc fvom @, requ}reo/ eququqm ‘s

x’-,f-j‘-,;_ 2' - gx fbj -c2 =0 = O
The resfw‘:rcd cone s ﬁenfm'/‘co( bj the

(:"\QJ crawn ‘FYO'W'\ O to meelt Hw cirele

ABC Cg‘uven lmd @) and @) 'L'Uj-C,H«erJ enol
will  be L\omogﬂnCM. So mq’::ng @

homogeneowd wath the help of () we
je'!" tre reoru)rcel equation =4

Kyt - (axFby +C%)(_‘)g+_i+g): 0
A b <

b (24 ) ex(5 42 )+ 1(3e2)ro|

Hence provto(.

87-5070-6262 mathematicsoptional.com
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& 3 a

LE‘_{: A‘ = t = S
\ o |
0

o

) \Jeﬁfm& Hee Qq,j[z,j,quvt)/hm theortm
Lor Hwe wmadrix A,

ii) Show Huakt AD =A™ T4 at -1 fov 023
where T 13 the .lc‘lzd"?‘lﬁ& matyix  of
ovder 3. Hence find A4XO

'I) Ck@rqc’ler'\s‘f")c (CL\-) 4’-‘{“‘*5’7’0” of A s

IA-2Z[ = 0O
_ 6} &
| = _ 0
D
o Lo =X

Cr- N 1) =@
NN N+ 2o
Un 2 of A is N N= A+l =0

B‘C’f C"“dlfiﬁ- Hanu | don Hegoyenn
Prg-/}LfPt-f-I:O ’"G)

L-H.8. = A AT A+ T
| © ©O

-

/’rL:__P"PT:: ! E Y 0

o O ||l 1o °
vooo |

10!

o
o @ 0O o
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1
o
O

. L-H.S.

V)
>
|
>r"
|
x>
+
H

v

PJ-_

IS

_—
\

- O
]

o — =

...00

Q — @6

\)

o
o
o

= R.HS.

o Q
g O
o

Q

Hena  Cafley - Hamildon Heacun is verif)

;l) an Pr'wnc'fplz P m'a"l'l“-‘mﬁcgj ""‘c’brc_y';m

On=3 A>= Atabo iy

k -
@ n=k AT o a4t

:5 AYIS Y M a

to be Avri~e_
@ n =kl pFtl_ f‘k—l-&A"‘_I
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LHS =~ AT A% oA

o (AT At~ ’L) A

1)

(A5 n? o n)

- p,"" A A LA -T - A

- on= 4

\ A4 o aAt- T
RN LY SEY
A0 o ptPapt -1 = 6(2A ) gptyg

p2at. 2T | FAA-ar
A'S . €ah _2upqr

= 162N 1)~ 24 A
; +971

= Qﬁm—:}r
A%~ oat -1
a? = 4nt-37T
pe z SAT—2T
A0 - 204 9T

]
- ¥
3
78
»
P
|
w

t)

A+ ORT - I98T

a4 = 20 At _ 19T

o © E I

= 2° - tq o

) a0 20 © o ; 9

Q &)
20 o &0
Lo S s requiredl
! A . 5 Lo soludh o
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Tuas{:‘l‘fa et vy (0,0) s an extrecree

)oo%n{‘ For the ‘Fqnc'h'on £Ca,y) :21“-3':("'3 ty-

(riven FQx, 9) M. '5x3+t_4
- = UUxt- &
J)-:_i_;p; - gf,&_eaj *r-% )
1~—9f:—3'r°‘+23 t=a" =2
oY ¢t
g = o f - -6%
dY

Nt loa:m{- (0,0) :
2F = § (o)~ 6(o) (o) =0
* ) (9,0)

¥ . —3 () 4 2¢9) =0
(—— (0,0

(al# = 24(o)t~6C8) = 0
L (a,o)

2 A —6() 2
oy (9,9)

(37-}‘-)@ 3 5

Now, vt- s*
qr\A Y =0 GU{‘ (O/d)

v

2
ox 2 —~ (0) =0

1}
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r, C0,0) Aoes ot weet Hae cavx;b‘hm

£y exbreme p’o'm{- u.g‘na cecanel
Pc{yh‘qj aLQn\rtdc";ut.

Tt 's a oribed l°m‘“‘* bt ot an ,_

ex hrewne p’ﬁ\lnf“ for Hre ‘(‘ﬁw:ﬂ ‘IQMC#‘)M
Uence abowve funchon neither hawc

QR e LA, YVLIY U w4,

87-5070-6262 mathematicsoptional.com
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Sol

Find tre equahon 7t Ha <phere Hhough
the civele xttgrat-4x—Cy42e-ic=0;
Inby+32-4=0 in Hee ‘F'ol(m«r{nav CUes
Y be point (1,0,-3) lies on Hu spheg
) e given cirele 15 a gqrest circle o
Hae sphere.
We know that  equahan of Hue sphere
pags%rwa through the drcle $=20=P 45
S+ AP =0
! xL'f"jl-f- 2t~ by + 2 2 =1 %—>\(31*9+3&—4) =0
NP PIAT S (M6€)y + (3X+D 2
— LN -16 =0 -
) Bub given that akove sphere pagses
Havougrly Hee pont (1,0, ~3)
3. ((+9-4-6-i1c) + A (3-9-4) =0
—1c 4+ AN (=t0) =0

Ao i€ o -8

-_— e

)6 <

o, Spheye eﬁ'upJ'\em

- x Fy+32-4 )20
1’-4—13"'4,2"-_&1—@34—12—-!@ _g_( x+ytaz $)

St + Gyt rS2t- 44x ~33y~402-48 >0

1L+\-f1+&1 - 44 % 33y - %2 -ﬁ’__E’:/OJ
S s g
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8 4 4

Sol

Find Hre vamk o Hie waadn a
A= |1 2 -1 o

echelon Form,

Ry, + Ry Rp~ Rz- 2R, Q.= R, -R,

A Nr v L —t O
o 5 -—I -4
o -3 5 -2
1 o - 2 =1
A ~| t 2 -t ©
O -1 2 —|
o -3 § -t
o § -l A
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& s
s 1 -r |
o | = f

o O o Q

Mpove madyrx g in ccl~elon form. Hence

comde b wnadma A 1S NOM - EQw YOW 1A
selolsen B A
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@ 4 by

Trace tre CUrve ‘j‘LC‘X‘L—l) - x|
Steps ¢~
1. Curve s ga&nm‘cﬁc«d abowt X-axig

9. Tt does not pass thvough Hee GY'lfj:n.
2. Curve meebs YX-axs (,%:,o) and
Yoaxs n (0,1) and Co,-1)
Livee % = _;_— g ‘b‘t-f\cj,c,n:f' 5 cyrve GJ-(’-][,'@
y. x =t 4y=0 are its Cm'ff asymptote

g. Z‘L: /e B

’)L’L-f

> for x £ -1 and —_)!—_414‘,3‘5""’“3'th27

. Curnre  lies - befiressn rca\qm —lex<l & 2>
1

€ g =z iZ'x_f
t e |

3 ﬁ - + — 1L '{‘7\ 4+ |
dv ( Vo r a3
(2x-1)"* (x=1)

For x> 1 éﬂ <0
IL'S

=) 4 s Aecvege;fg for %=1

Ppy =h &% 2L A s

oI A‘K

= Y g Aec_wea&‘ﬂg (n [-—f/,'i]
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1\ Co"-) \
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1 \ S
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ral "09) (1}_"’)_“:0,0)
' l
ll l
1 \
| ﬁ Cof") :

51\-\3 Cuvve al erl-l) = 2 ~1
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] 4. c)

Sol

Pfove tha t te Locuy st a ,Q.ln_z e el

meets the lineg Y=mx, 2zc;

=2 -, 2 = =€ gudl ! LA g
" tHe <circle )t.—hj__q)

Zz =0 ,IS

ctmt Ccy- m%z)q" + cLOj :'E-—me_)g'-_- atyn b (%1‘—-6")1‘

The 3‘lvtn Lines are
y-mx=0, 2-C=0 i,
y4+mrz0 , 2dczo - @

and the circle s
11+c7)’:a’)’,- 2 =0 - @

Ang line intersechng '@ £ @ ;.
J-mx+E,02-9) =0 } - @
ftmx +k,(24)=2 0

IF & meets the civele @ we have io

el nainate LY = fom @ 4(F)
putbng 2 =0 i @), we get

J-mrtr (<) = o

dt mx + k&, Cc) = 0

i)

ga’v:nj ‘J = x (

~Ck, - A
—mk,c+mE ¢ ki =&k da

= x B = (kr+tL)C
™
\J ~ ¢ Cki~ky)

-
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P“tﬁ"g these values oF %, 9 o @»W'?ffd

L +
Ml tE) 4 CE-RYT L

Lwmt 4
2 L L 2 =
23 ek +ED + ctmT Ck,~ka) = La™wm ...\5_‘)
o Fnd thre ’Q"CM’
Loninate kb Tom & L O
. @3 E, & '(j—m’() - mx-Y

2 ~< 2-<

L'L - -('j+m¥-)
=2 1+C

S%S‘l:""!'wh-n‘} Hrepe v"b(/'/\-bs I~ @

BOE Cﬁ-[(,mc-‘j) _;,(-mx—*j)]
2-C Z4c

F ot [ X7 . Ry = 4ahat
> -C 2 t<
el Cc.tj a2 4 ¢ (xja;_cmx) a'm (et}

wlaieh t_g e ﬂqf—ured Locuwy
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@ & a) | obbatn the seluhion of the inih'a

value Problem

LS P _
.odr =R g

' ~|~+\ .‘-w 'R
MoThe TR gs e (4 [T ek o]

Sol” 1+ d . '
-c—li - 29y =9 S  Linear ol 4 hanve nd'an)
QC]h 'R 3
P =-2% q =2
§ d -LL’LCUL - *
T F = e pea = CJ = e'm
Hence sotubion s
3_ TF = j q T F da +C
1L '
d(o') =\
a
| eO - j 2 & .0 + C
1 = C
L

e_crn @ bheceme
e 2™

2.
gy = o leéxd-ok‘f'lj — ®

_'A.L x —U-L
S e an = [ ¥ de —— @
]
we knoew evrfCca) = L ‘L-u.q‘
m fe ad u
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p L

L f €0 da = T evder) — &

hence by e‘f\ ®, @ and @

2.
E.—. e [+ T evben]

(s 'thl(kt"re_d SG(tLJ‘\‘crn‘
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@ S b

I

Grven that L {4&);py = FCp)

“ @
Show that gi@ dt = gFOL)JX.
o) ,
Hence evaluate the integral g‘e—t_d—sta!t
d i -
) Griven that L )Py = F(p)
We have,
(0o
{T } 5?‘ R
e d)
= g$(s) A4
Iy
= g FCL) dx
S
o o0
3 gpcr)aur (pen) dx
LY o
S - a0
= - gpcx)dm + Q pex) dw  ~(D
< [~

Tabrﬁ binuds ogb both sides of (D as
S —o+ and aasumr'ng tiat tre }nfzgmj

converges we get

< o
Eg %_‘f_)&’c = o(r:c )chﬂ

Hence pIoved.
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a

t
= 3+
= L Cf’_f—e, :'7

- Lgetr-LeTS

= i __L_
L1t

:-p(S‘),_gq.j ___@

S+ 2

- { —36 :::?‘FCS)JS

G0

= ((_'__’__," L)a‘s ’ %‘fﬂj@
I's S+ S$+3
a0
= [Q03 (s+ f) - laa (g,,cg)js
Loq “Cst1) >
K feal
:C .

(§+3) <
S o g+2 CS—#—_?
- Ll st e
SR 13 S+

= Reg(1) —fﬁag(ss«:ﬁ)
g (£2 )
or dg' -S-{:Q -t —3{-)01{_— ﬂtﬁ(f’f‘j),@

t St
- by defiarbon o Laplac

’rfq (o

)
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Ogg Ej_'_ig,édf = Log (2) = 4og 3
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® S A cylinder of vadivs ‘@ toucher a

SM’;)

vevhcal wall olonyg o 8"””"""”"3 li'ne.

Axts ot bthe cdlc‘nofuv (s h'ced hm‘unl-n(\f:,

A Unidovmn Hab beam of lemgth "4
ond wudhi: ‘W' wvests wibh  ES
extwvemihes In  cotark with the wall
and the %Jll'h.glﬂ,makl"\ﬂ an ow\d-(e ot

45 wikh the verhel . 2+ Aich'mad

Herees are nejle,d-cd Hheh Bhow Hiab
Y

—
—

S 4%

Alse , H'hd the <«cathone of the c\jlf'ndcﬂ

and wall.
C

A Glven +he ved AB
s ' the Posehlon of

Q_Tﬂfﬁt"'_ﬁ'n Qquf[:“:w’um on B
the QJll‘de and CLJ_qlhsf 1,
the wall under the

forces then bt mwt .
be Evue below .

D Reathton R L wall
ak 8

1) Reacdhan 8 at A fa..srt"y% -H—wuc.\d{!,

the ecewbre D

—f—l'g_ﬁl

(i) weight W achng ab the middle

paint g ot the rod verh'eally  olocanconds
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LABL = L0G8 = 4¢° (Given)
bet (AOCG = o

Applying m:n theorem in  BACB
(1+1) cot4s® = cot @ - | Cok Ja’

2 = cat ©

s
Coba =2 —— @ IB}

Py
by applying Lamis thewend
R _ 3 N\ W
ginCl§o-o) 8’ go S'n (3a+a)
K - ___g__’ - W
2 'NE 1 (oS @

R = W bang =

Reathiony on  the

and" o

= Wseco = 0 |+ tanie

N

PL =DM +ML = DM +QN - 2 8d

T oesaly) )

=) . /Jf-
& ()

L Sl'h ‘l-‘(a

Remarks



K<

=

MANAs'fil

Ramana Sri IAS/IFoS Institute

Topic

Remarks

3 a - s _ri. sl
s Jz [+ % Js-1 s+
. F w4 . st <
z A Cali
[_q_‘ - s+ Hence praved
Lt Ay

Stmilor | Aeachon on fhe w ol |

R=wtana = w{L) <

.lR:_‘E,
n_

's wtquived SeladTon.

1S
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Sol -

A particle s mOuima under  Swmple
Harmonic Mobion penad T about a
centre 0. Tt passes throwgh e point
P with velocity v along the irechon OP
and 0P 2 P. Find the hme that elapees
befove the parbicle yveturns b Hw pont P
What wall be te value of p plen Hee
elapseel time s %7

Let the equahon of the s.H M wrth

centre (0 ay On'g}n be d'% - - ux
dirt
— v
A o F P A
The Hinre peﬁad T = 27
\iJ-l

Lot tee ampb'}ucl,g be q

Then (_"'_i Yoo (4ot

at - @
wWhen Hee particle passes ’dxrw(?k P its
Vcloc‘al‘a is d!\rth 40 be V' in tle
d'rection 0P Algo OP=p. $So puﬁ‘ma
I

w = P @,w&jeﬂ‘
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let A be an ex'h‘cm;ty oF He mobgn.
Fom P the particle comes to mstanmtancouy
vest ak A and then veturns back ko p
Trn SSH M, the tirmze fom P o A < equal
b the ttme fypm A to P

s the vequired time = 2 x (Hme from Ao P)

Now for the mat vobhon fom A {'oewc have

‘.j..’_é— = —J.U (qL_ x1) or 0(1% = o x - @
\JMCQZ-—lq“)

Let t, be te tme from A +o p
Then at p, tzo,x=a'and at P t=¢, 4 x=p

Therefore. :h@rwf-.'na @), we get

'gAf = L Pp _—dx
Jd \D-r qg .]qL_ o L
+ - { f
l —— | cosT X
I = _]q
r £ & _L_‘ Co -
o [ £ f cos I]
‘t| = 1 @’li
m 9
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Joa
- 2 {qn"( v
2-”-/-’— PCQ—‘}T/T)
C 'T:% J&= %__E)
= T tqn"’(VT)
T 2Tp

% T;N 'CIQPSZCG’ be‘)QUT"(
parbicle yetyrna 4o

= I_ 'l‘cm"( VT
Tr 27mp

To Aind valug of P wien elapsed +ime
e T

2

=+ - + ‘L“?ﬂ-l( VT)

N ‘s LI P

. ‘tah'\ L= v [
2 2T P

o -~ \/T

TP
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QE@

L+ 8 =sin@ ¢+ cose j + 6k
L —owSe i —smne | -3k
& = 2.!-!-—3,;-3(;

then Find the values of Ha deripafive o

Yhe yector Punchon cfxCloXc) W T A

= gl and © =TT
e af & £

- — : J k.
X C = )
° cous & -sme -3
=3
9 3

( 9 Sne 4—9) + (-8 +3c036)

4 ( s @& + ZS‘H\&)
l« QCco -

( x = : J @
qx b C) .’ .

= ;C3co$’1

; o
+ ( 3 ©31nC + 9 | )
o —3sineCsO ~ oo

+ ke C-6 S;ne--f' ?S;nec_as

r(sca: e + 2 Sinecore —~3600@T8 +¢8)

( Lointe — — 235O IS L 1 BSINe +3e)
+ £ C -65inG® —frco.ce)
d féx(ﬁxcf)j = [-—Gs;nscae + Lcos2® -3
do + 3 65ne +- 6] ,

+ 3L~ 3(“5"” & + Cos 9) LystocSG
+3(6cT0 4 sine) +9)
e fCC-—Gcaj'a + 9sm@]
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VAt @@= 10, eI ot and Co o
2 Z L

.f.jg[a'xchg)j =(0+C2) a7 +¢) :
4+ C3F+0+2+9) ]

+ (-6x0 +3) k

- (3_7?4-4); +15; +9k
2

.’.@%9’“1:,

E[‘axcéxa‘)j = (22 g) AN
® 2

;;)A’t'GP-TT 3'77‘\7720W00377:-(

fg[axCZxé)j N\ Co+z+3+é) }
£ (-3-3T+3) |

4 (€79) L

- I 4 Cs-—;ﬂ)j + 6 Lk
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@ 69

Sol

SO’V'-C_ ‘L'ki d‘l‘q:-ergn’f'lq,, eququm

3 2
d”y - 3d7y +f-!f|_‘i—-2j = € toosx
Ax> Axt o dw

Grven (03—3D1+4D—2—)'j = e™ + cogx | O,
wheve )z didy

Its qb{x"(iqra equabion s

D3- 3Dt 4D-2 =0
Or DYCD-1) ~ 2D (p-1) + 2(p-1) =0
ov  (D-1) (D*-2p+12) =06
gvng D=1, (14{hg)

=

(.e. D =, 0+

{c B =g ek +eX(c, cosn +c3m

Ci,C,CH bﬂ;nﬁ arb;’f‘m':j canstandfs

L. corrapdmufﬁ to e¥

.4
= ! =

p3-3pY 44D -2

’ 1

(5D (D~ 20+2)

¥

b

1)
4
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}
}i’f

(]
t

f)
>
0

Cs3IN

D20 -~ 3p*44p -2

bad ' Ce %

(-)p - 3 (~1Y)+ap=1

= ! CosSX = (30“’) l Coy=x

—

= CBD-’) [ AR
g (-19)-1

'__'.'_. (3 DCO:S'X = Cﬂ’i)
fo

= '.:_l_ ("3 S'fn)(_—CﬂI’t) e 3 Sinx + car X
1O

rc

5 ’Q’eﬁl—b‘tﬂ'_cl SD/u,f‘;a\n :S

0 2 €X (¢t ook +C5inx) + xeX

|

+ ( 2 sihx 4+ Cosx )

[ O
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Q@ 6b)

Seo| =

when o f-‘owh‘clc s padjecbed Hfrm a
Pofrub o, on the Sto level wadHh a

'\N.loct'lj V and GYUIC of P?o:;&e-h'on ® wth

the howaoakal hosizon in O vevhiebd
Plane, its hovizontal Teng e ‘s Ry,

14 it is fuvther padjecked Aram 2 point
0, « whitch (s vevhally above o, at a

hudlds h n He 3oame venhleal planc,

) e
With the same veleetty Vv and gam

hotlzaom ., 168 hovizontod

angle @ with  the
that” RS R, and

y ve
Tange IS Ry . Pao

CRy-R/)) Ry s equal €°

L [j(t-{-ﬁ@)_lj 1

S
J
< ® - Y 7(‘
Oy
\V)
& > \ 5 K
0;4(——-—.___ Kt\__m a
-~ Rz 3
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let R, be the O‘ﬂ'al‘hﬂll Trge . bhen
R = LvLm‘n@ Cos. @
L
let- 0 be a‘]‘?ou'n,){i o h-U\ij‘bt‘ h abore
Ehe waker Llewel (b R, be bhe ’f‘“’ge

on the sca when the Shgb hiv(d
Yam O.

Retewed b2 Bhe hovizanbal and

vevhcal [|Imes ca)(j O i'n-the planc

ot p«ajgn:h'on aS bhe co-erdinates axes

ot the panb wheoe bthe Shet
Stikes the watev ave Go—h) (Reh)
the ym'vuL' R, =R, [ter oh  Phe curc

1.
Y= akban qg-— L 9 *
2. \‘L 9

cos” @
L
=h = Rtane - L g &
' 2 0. -
Vi ces @
o g - LV s cosd R = L vThep T =
3
3
@ Q
Rg - Rk, — & uQ’h tos O = o
3
&f_ RoR, = 2 vEh cost o
9

z. L 2
CR,‘L- ',':R'D = IIT Rg_-t—j’:u h Qo&?—@ -
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Candidates
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writeon

thismargin
g,
= & T+l B VIR tost 0 ]
| R
3 i g ,chu’tcﬁ
» 8 8
Ry - 2 r,) = Ry [+
( L ') 4 [j quS?ALQCDS o -

QbJ ) ]

= _R__[t—f_ﬁ_']

4 sth @
‘h_
Rl’ l'Kl = _Lﬂq [Tt+ __jL__
P vrisinto
Lo &kﬂJCi
h e | R
23 -
- = 1L L+ ) -
Re.™ Ry Q/K'( vhs'n? @ &

VL. ]
R,— R’ [ (CH— 9"3)" I\ =
R v 3|h®

hence we rrawe_d vcalw‘r\u, yes Ul -
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Solh-—

Evaladde the mbegral _jf(stzL’f\+47_Lu§+

Ky leLi)-;\d‘J
wheve 8 s the ”)Ol“” le_s o} bhe
sovfate ot a4yt 4zt abox Fhe
plane. z= o and bowmded ‘iJ the Xj-

Plane . Hence wmﬁa Qauwsse drivevgence

Hh Lovim

> by difvoggonce bhoovem

S (agrati 142t ) 42 k) nols

: e Jjj af'y CSULLL; +4Z.L“L_j+zq—31' k)d‘#
N

wheve V I's the  volume en clesed BJS

g rLz.rL l. ZLQLL o+
_{jg@i(sj )+3Jc« )3

2 (9Y) ] av

—‘:_’ )
N SJJ 2231 dv :ﬂ-jf_f zy"“chl
v | \
wo shall uwge gphew'ea palov Crs—c».ﬂs(r\rmiiL
(v.0 :96) to CV‘o.Lu_azti Y b/l')?(c
baip .‘n_kc.jnrcbl .
In PoLav ,

dv = dv, orde . ¥ Noe dg
- yFa'ne dvde d¢.
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2 = v oS0 .fj:r(sn'h@m‘npﬁ

&l & Alse =

To. corew V the Lim s af o ol be

6 to -?1_- .‘H'\U.Q\C. ol & ol be o bk

T and those of ¢ will ke o b 2D
1-9;\ biple i tc,_q ral IS

—
—

1y 1T{,_
1 v L L
9—J f J ¥ cos® ¥ &noO S'“fr

TEC @m0 4., x ~v stng-dvde dd

\ ﬂ-/ N 'J,Tr

(y -
= ?_j f f an n@ cos O Sim
o o " o\rvalodgf
,.\/q_ Tl T
& 9_(5__. J J ceSO 3'nNo 3mL¢ d@cﬂ;
.3
>~ AT
- exdxl x * j ginp of
6§ 27 4.t
(a)
T
- .....L_— K— 4 /Q S‘l‘n d
163 J f g
O
o 1. xwh X _L.x :{z'—r—
168
- T
=
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veviledhton B Gauss diveyence —
. _ 7
G ven '1(0,0,\,1)

N|
1__ 1 | =B
Gven § = 4n gy 4z -l
2., 1
(b 7= ooyt i a4tz Ik
we hove., r/\\ = Vﬁ = 2.C°Lf“‘3:}+zk)
(vf]
3 2
'F{‘\ - 2 ¢ s&go‘z_g"+4’tq”20',j+ z°9 )
we have 018 = dkd‘j :ﬂi’_

|ﬂ.l<l 2Z

IR L PRI e R L ! €
< R 2.2

= jf (3&39'2, + 41‘-32{‘ 317-“') dudy ——@
A
) e, L
WU}’mdw:j be %t "'41,“

]
. = ®
Xz oy eos@ 3 Y= ¥ SN
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.
:L-ejf'r_ —L. ‘; 'l:_‘_’f,_al-:!L
3 == _'_-'rL
Vi o -
- A 3
E .”\ - B b:_j J [’31 cos@ &M
3 =
YES Q=0

A 4" cos® Sine \{.l/q__v‘}.—

+ yraino ( lé-vq'):) ydv d @

- J ’( [ (3 cas® Sl)\@ +4 4 Co&QG Say\JQ)
"= -+ 733|h@ - ‘YS’ &I n @] dv ol of
q

t d e
f Cs”‘oct&xz’l rﬁ‘xa)]

o5 ® 100
~* J \1\/4—'7 (-f Jiqamla.mf\h)dl@
L

bc; 0 9@ we vorhed Gouwss
cL.‘vwamo,e_ o s vrom |
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Q.3 & 4

Find the solubon b Hre differenbad

eﬂla(d%m'- _Olj_ B 7.'1‘:]34—7_
A .

Y

310'31'-(-%
dy = - 2y
31-13"4- g o

(2w 42) v (aty 4 8 &M7) dy 20

Mmdw + Nodg =0

44
Cmsaxyliz N 23Xy Ak Ee
7L
d 2 . N = Sxy
2’" = %Y 7T
o
. 1o~ 3N
_d._%‘- gt G'K'j D%

Hencs ako@DUDE s exach

Teycfore so]me TS
grﬂolx o4 g Vody #

nd N {‘ef,"‘"‘

C

=C

4
Q(zxj3+1)dx + Rg" dq = <
=C N L P_Qj - c
% 4+ 2% —_
> 24 —"i'f b
Y
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g #aq :'i)

Sol

Reduce Hre equathon wpl yCax ) phyt=o
to Claivaut's form by the Substifhion
Yoo and xy 2 V. Hence solve Hee equah o
and show that qy+4x =20 is a sv'nju/q(
solubion of Hee diffevenhial equation,

Grven eqquv'an rs x"p'l-f— '_-;p(?_x'ry)—ﬁgl-_-o -@
ven Yz u and xy = v. =@
D‘n#cmwﬁo.ﬂh'na @

dy = du  and 2y + ydx o dy

oxdyt e Sodv
dsg Ay

or x4+ ydw _ dv
I, Ia

N . +Y _ P
N

oY s Pd

1t
G

o  xE 4 (P-%) Clxty) + CP-a)"
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oY P..jnmj+ P - o
oY L\/ - uf + Pij using@ - @

@ s Clairauts Fovm

So @’a&na P L»a c s 3<nemi solub o

Is
9
V = Uuc+c¢

aY 'Xa 2 zc +CL, ‘ol L—o‘m(7 an drb;’/ﬂ?‘ﬂj
constant

oY C,z»f- th .-'x'.j oD

el s a quadrahc equabon in ¢
ard hence c-discrmirant velabo |
Yo LtCrg)z0

3% \j(_'j""(‘)‘-) =0

Cince ¥=0 ard yrin=0 both safcty O,

o these ayc both s;n7u/qr solub s

87-5070-6262 mathematicsoptional.com



r - Tonic
kzw}}gﬁg Ramana Sri IAS/IFoS Institute

Remarks

3.3 Cb)| A 8oled hemisphere (s 80“90,414 by
a Sbf"“j Foged 0 & qu‘vuk on It
«'m and o o parubk on o smash
Vevhical nall wthh which e ¢ avved
Gordace 1€ fn conbadk . 140 rs the
angle of N clinakian oF the sbi'ng with
Jeviteal  and i ‘s the amgle of
‘melinahtery of the plane boeea a4
the hcmf.vfkr_re te the verbeal , then
Aind the wvaluce af- (bﬂ’\gﬁ'-—hn@).

Sal

H'x c_d -'_)_-,,
paing

leb  Ehe 1%3!»% ot khe 3btring Ap:i
and lek the roadius o+ the Mm"sj""w

be a 1 o thob eqg = 2a
.4

P s a hxed fpoiukb LN ¢he oall |

Give a small ol,t‘:ytacemuué‘ s Hae

39skem  quch thak @ and ¢ btemme
@450 omd & +88 vosyeehlely
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t.'—,‘quaﬁ'bn 64+ vivbwal Goovieg s

wd (cLo-Lij\ et §¢ beloow P() = 9
Y JCd..L?H’\ ot G beleo P’) = o

§(WR+RU+MQ) = o

* §(Lcos@ + aéos @ +§z_q_sfr\¢')':°

& - s'ne J0 + §¥ (‘Q‘S‘f'f\g +
B2 corp) Ao )
Ao the Fguee 0 O cleov Haok
N = CL+tEN =@ san ¢ t LsiA0
me o sng * L SNG
L—qlct'mg dr Heenhtal a cocd .S?J -+

L Cceso & =04

jo _ - a_ cesp
8¢ - S oM

us{ma s ™o (Y w® g et

A 8o ("‘1 °°9¢) -+
- . L cae B

(— G S‘I‘Y\gﬁ + Sa ws@) - o
g
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tan @ . ¢09¢ -_ S‘I‘Y\ﬂ‘ 'Eé C,ﬁﬁ:o
2
ell'w'ob'?\é loa. cos

tane - kemgp + 83 = o
<

[one e 7 %

3

Hence ﬂqwmd .gdeH‘oh_
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& 39

TF tlhe ‘l:qngemt o a curve mwakey
a congtant angle 8 waith & fixed (ine,
Heem pvove Haolk Hee vaho of vadiuws
s torsiom to vodius 76 ourvature s
Pwporf-;mq,! ts tan 6. further prove
Haat if Hus yatwo s constand, then tre
tangent makes a constank angle with
a A ixed al‘w»ec’*'.'m.

Let's contrder a curnse iy 3-D space
parametyizes ly ave dength denotes by
T(S) where s is the ave Length paramefer
The vadius of curvetuye R i J“tufn bv'-
p = {dT \“'
ds

whaeye :T-: o bhe unvit L—anieﬂ@ vector G
e curve.

Now, let's congider e tangent
vectos -'ch) et a pd;n{- on the curve,
Precording to dhe problem, Hra %nngc«/vf.‘
makes 2 corvstant aﬂjLL © with a fixed
bipg. Thas waeans that Fee) s fa'f‘qbrg
cdyouh o Fixed ax's with o corytant
angulsr veloaty o, such that

@ = Wws
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DY FFereA/\i"qhnj TCs) with yespecht f S

—

3")(5% A:F;MI\IJMN:_,M
A3

dmdt ezl veetor,

Now,tf'vz— radius ot bstemm T g
defirned as Has Tec;Pqu,-{ o tra yadte
of- dfﬂhj& ok ® w.rnt. are 'L‘"ﬂ&i\s:

- waf

T - éfl" ,, [dcws)/"
As As
Now, Hee vadiv
So, we have found expmzyw r#*g\(‘
both the vadins & curvedture ool
He vadiuws o Gorsion,

Now, Let's wexaqmimae Hax r@/ad—imsb\;,o

between T and o

NPT i

p
, g -
Since | 4 ( = JwN/ = jwi. (R = Jwi
A% ‘

we can sruplify He fexp‘Y'C,js'

_ - -
[._}P_‘:)uﬂl.)w' = UJI tqn(J

Co, we have Pvata/ Haa b Hre yaho of

Hee vadiwg of Aorsion to yadiuy oF
cusvedye. s PYD.POY'HOY)QJ to t‘?nq— (9)
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Now, lat's pove the cecond part of
Hre stavkeimendt

18 His rebo :}{_ is congteunk it
implies Heak tan®(e) 15 comytant
Since tant(e) Is constant © mwdE be
constant o3 el becaunge thae ’fqﬂg—w\f
A a costand angle s also a corvtandt
Therefore , if the yaho T s constand,
Hee Aangonf makes o constend anyle ©
witn a  Pxed diection,
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‘?.‘Zq)

Solve the 'ﬁa”m«/;f\g initral value problem
loa Ug:ng Laplace transforma +Cc’nrvr'<(w2:

A% _ady 4 3y0e) = £,
44t At

j(o)::.l) j'(o) -0 anrd ‘P(‘b) s a 3:V-e,y-\
-Pqncfl:-m A +

tven Y'-hy' +39 = FLE) = O
wiere \j” 2 c*_Lj 'j| = ?{4
A+t ) A+
y(e) =1 and . y'Co) =0 -2

Tah}né laplac transgtotm of Loth sides
o O we get

L4y =4l Ly'y+3L{y) = LEFC]

oY s"Lx’.g} - $Yy(o) - 4' (o) ~4[sLL{yy-Yy(o)

FaLcy) = £09) - @)
where L { POy = F(S) so Hat L"{#a)@}j fe¢)
US':nr\J C)j}

@ = (st -us+)LA{gy —S+4= £C5)

or L 44% = S-b+FCs)
(<t -tst3)
= 5-4 + _ F ()

(s~ (s-3) ($-1) ($-13)
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ov L{yY -__1[_3_— . _f_]+_lm) -1

z s 5-3 2 $-2 gy

an YCS'OIV"WH ;n‘f'b P‘lr*f?qj ‘/’1’4614"0\/14

SRR L vy e
5 2 -1 3 {5’:3}4’ 'IiL iﬁ(s);?

- _%‘L" ,[-.ﬂ(S) __f__j

sS-!
y=23 et -1 c3t+i U § £49) 9(s)}
2 7z 2

U = E)
=

X wd S hig) = L -
wibeye J(Sj’ 5'_'—_3 “ (<) S-1

o =L ) z 3t
so that 3[1’:) L {9(s)y = e }@
ard  W(8 = L' CheDY = &

Now |, ba\ uu"va Hre cmvulabon Hueorenn and
@ , e L\G\V"Q-

L (19 9505 jg;w g(4-u) du

J

t -
= g‘p(u) é(f ) JH

o
t

5 gt SF(u)eJq du -—@
0
and T { FYRD] = tQM) h(t-a) o
0
t ~y
= o(ff“)e du

C & TRt Ay - @
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g lo) A parbcle s projected from an aps< af
7| Hustance F frorm tLa Cenffa of —Q:rce.

l.AJf‘H/\ aQ vﬂ(OCl{‘a 2)\ c3 qnfl f_g' MOV‘lng

with central acczlcm/hm A Crs-c?r). Find
the path o motion of thas pqr'f-rc(,e
Wi Al that betkracurvtx+7‘f— ?

Gol' ¢ | Here Et~e centred r='Ccﬂ-"{’i""v{’"'”"“ S
o oG] = M (S )

¢+, The Af;ncp-erCan,( e,ciuaf;m oF tie pcuLL\ Is
. P
» [:u + d Q'] - 5
X (L -g’:)
:5__ ut o
| 1
= A I _c
i (‘-(:'L u3)
Mw!ﬁpljznj both sides loj 2 ( %) ard then
" rahn we havt
kﬂ > e len )
- AN| ——
- h (u + -~ =
where ow'fqr\f

- |
Bk mt{—ra.”g wHen v = J— e, ,__\SC:

duy = 0 (ot ar apse) and

&
-3
U = 2Xr ¢

B ‘PYOM @, we ’/\qwﬂ’.
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Wﬂ J‘(T_} A(_-rc)qu,

Q'C:_)'L_:)\Q'C+A

11

1
a\l”"
\_.__-J r\[
e
i)
f—\
n
.c
4\
Dos
\._.)
‘\I
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Jde = ctutdy ey

— i S

J - (-2

-2 A4ctldu =d2
c?-‘_{}Jq :E,LJE'

Pu‘H""g C"u"—.‘%

L@ D> 4de =
[
Tntegrafrng, ,
g = 5‘;1’)-, __%__) ~ Sin” (45‘:)
48 e,

© =U

-
—

Lo +B8 = sinl (gt -3)

; 1

But 'm}-hq,uj wrben U F o=
S B Cl Sl‘n—’ C’) 2:1,?

Lo AT = s’ CQC’L‘-“"’?’)

£ 3 1
. Lyt -3
, S (4,94—'!{) - 4Lt
Lo = L,c?'ué’ -3
cos cos4O
QCQ‘”L' - 3+ 405
L,_QZ: - 3+ Co34E
s t26 1)
2 xr‘!CB-F(lchQF!
LCT = 2 ’J
DR ‘lTL'C |+ cost 28
“qc T £ g oL lg- s'mie_)i}
L _ o r4a[(este+sinte) (o

L ¢
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et =2 gt [ cos”s 4 sin%e]

ct - [rca.s‘@)" + (rS‘('leJIr

C'L - ’)LL' "ij(-‘

which g the Yz‘?“':rd eunﬁ‘m "
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Po*f & SCch-r P‘G:)rvf“ ‘Pqnc:’f;m cb qnal
vechr poink funchon . prove Hae

idendity 7. ($F) = VO-F+4(T-F) Also
fird Hee yalue of v.(f_Cv_) ?) and
k4

tien ver‘H:j stated ralentify

) We have,

div o) = T-CoF)
- (12 +id “a)-(w)

PR DENE 8 (6F)+ k-3 ChbTF)
Py o

= (4 &@H

- EY (T )]

= @) 2 (D
e é{(ﬁ‘h) Pj+£[¢(r F )}

(_' a-(mb) = (ma)- b= m(a'b)j
{g %EWJ-F + &= (i-%é)
= Vo . F +d (v F)
Hen ce PYOV'CGI

1)

B
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(&)

:v-if_cl) (x}'f"j}-l—-?-t)j’
{1‘:“) }+ {F(f) }+ [fr) 2.

NG 9 {ﬁm) xy = F(Dpxd {-P(r)}
t 4

)

or
3

= £0) 45 £
L r) - x
v {-—T F-F(Y)} =
= —p(T) + _).Ll_ ‘Fr(‘r) —_é—(‘(r)
Y fl rg

Srlarty Eaj {& 5} - £0) 4 o) —_g?’_‘_f(y)

4 8 fﬁ%} ’C(Y)"a flor)—

-F(r)

Y

ow‘hng Hege values in @, wee 70,:

v. (rcr) 7)-23 -P(7)+Lz' Flen -2 F0n)
Y Y T y3

2 ) + -F'(r)
Y

- 1 [arfo)+ ]
L 1

r.)

11

1L d 4] - @

Yo A
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To veri\fy stated :-

Q:, 'PCT) E:?

v

v (46) = v (£ ?)

= 1 d EYl-F‘CT)j ——me@

ytoody

e LHS 2 T-(0F) = L d Crfey)

~v dy
RHS. = Ud P o+ & (TF)
- v(ﬁ(ﬂ).? 4+ f) (v.7)
Y Y

[V-PCT) (_j{_\Jr £ ) v(—},)}'? + 31%1)

- L £10) gv 4 F(w)(—_i%'?+ 1 £¢)
v? Y

a[r'cf)-;: _ m?].?+gfg17

)

)

yt ¥3 v
£1o) - PG\ ¥t o+ 3 £O)
- ( T?' Y3 Y

Fler) = FG) + 2 ‘fg_)

Y "

)

-

~ £+ 2 F0)
Y
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= Cflf'(Y)+ 2v £(7) I
0N
Y

a4 v €]

A
> A

)
—

L-HS = R.H.g
Herce sStated lo{,antiha,
e, 7 (& F) = vl F - &(V-E)
1S verifveo .
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