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S.No. 5221 T SYS 2

(For candidates admitted from 2000 — 2001 onwards)
B.Sc. DEGREE EXAMINATION, APRIL 2022.
Part III — Allied

' MATHEMATICS - II
INTEGRAL CALCULUS AND DIFFERENTIAL EQUATIONS

Time : Three hours Maximum : 100 marks

SECTION A — (10 x 2 = 20)

Answer ALL questions.

1. wﬁuﬁ@&:J‘Cosxdx.

Evaluate : jCosx dx .

2. sTans: j-.z[(x + 2)dydx .

Find : ji(x +2)dydx .
A0

3. g=x'+y-z=1 aafld (1,0,0) eramp yerafluies grad ¢ sreis.

If g=x"+y—-2z=1, then find grad ¢ at (1,0,0).

4. (111) e yereflbledr x*+y* —2* =len @reg QsmiEss Qeusii

SITEHTS.

Find a unit normal to x* +y* —2* =1at (1,1,1).

:5. f=x'i+y"] aafldr y = x ulwne (0,0)'@,&:G;D (1.1) eueny If.dr

HITGHOT .

If f=xi+9*] find If.dr along y = x from (0,0) to (1,1).

6. srflan divergence Csppsms erps)s.

State Gauss — divergence Theorem.



dy _1+5
Sﬁéﬁ&fa}"1+x2

dy 1+
Solve : a}“”l+x2'

s (D? +2D+1)y =0.

Solve : (D2 + 2D+1)y =0.

SIS | L(t2 + 3)-

Find : L +3).
e 8

10. wrgs . L

0. sraws (32+b2)

Find : L“( 28 ]
s+b°

SECTION B — (5 x 6 = 30)

Answer ALL questions, choosing either (a) or (b) .

11, (=) Hlemdl: "Ilog(1+ tan@)_dézg-log 2.
0 .

Prove : Ilog(l +tan@)dl = glog 2,

0
Or
(<) (0, nf) & 7 —x 6 Darengen QeTLiT HrawTs. -
Expand 7 - x(0 < x < 7) as a cosine séries.
12. (o) f=(x+2y+ az)i+ (bx -3y - 2)j +(4x +cy + 22)k @ SpODD
GeusLim erafed a, b, ¢ e wHUY srewTs.
Find the value of a, b, ¢. So that f=(c+ 9y+02)

i+ (bx -3y -2)j + (4% +cy + 22)k is irrotational.

Or

(=) Vo =2xy2" + x%2; 2 |
J+3xyzzk ki Sl B8 4
¢(x7y:z) 55”663‘[55_ !DQ‘ILD¢( ’ ’ )

aafld
I Ve=2uyz 4 x29; ;

<]+ 3x*yz? - xjy,Z)
#(1,-2, 2) - yz'k then find ¢(
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13

14.

(1)

f=(x+ y"')rf Oxj + 2yzk  wpHmd S ereug 2x +y+ 22 = 6

arafled (psed et Ganmenr LigLiled ”‘[n ds 61 LDGLIL| SHTEHTS.

Evaluate Hf.nds, Where [ = (x+y')i - 2xj + 2yzk and S is
the surface of the plane 2x + y + 2z = 6 in the first octant.

Or

e Cappsms LweauGsH C aanng (0,0) psod (1.1) ey
o GreT euepaTa) ¥ =x LHmIL ¥ =x' erafld J.(x”yal:vc+y3 dy) &0

AL STETE,

Using Green'’s theorem evaluate I(xzydx+ y'dy) where C

[

is the closed path formed by y=x and y=x’ .from (0,0) to
{113,

dy sin x cos’ x
T&&: — — ytanx = ———
'{% dx Y ) y"'
d sin x cos’ x
Solve : & —-ytanx =—————
dx y
Or

Siga: (D' +4)y =e' +cos2x.
Solve : (D* +4)y = e* + cos 2x .

)

L[f(t)]=F(s) eranfled Llf(at)]= %F(ﬂ ODID

Llef@t)]= F(s+ a) eran Hlemia.

If L[f(t)]=F(s) then prove that L[f(at)]= lF[i) and
a a

L[e'“‘f(t)] = F(s + a.)

Or
s | 7
Fina: | ey
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ON C — (5 x10 =50) - 1

LL questions, choosing either (a) op (1,

SECTI

Answer A

16. (=) f(x)=x+ £ (—7 < x < ) erarfled

P [cosx cos2x+ ]

f(x)_—:—g——'él 12 22
sinx si
9 S1n 2x :
N ( 1 +T+Slr;3x\ \
eren Flemi9l. J
If flx)=x+x*(-m<x <), Prove
th
f(x):”—2—4 coSX  COS2x :
3 - = o

—

N 2( sinx sin 2x .\ sin 3x
1 2 3

Or
(@) =0,y=0,z=
) ¥=0,2=0x+y+2=1, CTEUD  SETEIGETTE GLpLuly
!

L@SHudley J.”(x + ¥ +2)dxdydz én wdIy sres

Evaluat
. .[ .[ I (x +y+2)dxdydz over the region bounded by

*+y+2=Lx=0,y=02=,4

7. (= - di
) B9 : div curl f =0 wimib curl grad ¢ =0

Prove : dj
ve 1 div cur] f = and curl grad ¢=0

Or

971 f



18.

19.

(<2)

(1)

f=bt'i+tj-t'k,g=sinti—costj ereafle di(f.g) LHMILD
F

_(i(f X g) HIeis.

dr

If f=5t'i+tj—-t'kand g =sinti-costj. find Ed—(f.g) and
, r

d

E;(fXg)-

S eraug x=0y=0,z2=0,x=a,y=a andz=a Y&
GYUULL  Gar &I f=(x"-yz) i-2x'yj+2k aafle
Hf.nds & HUIL STETs.

Evaluate ”f.nds where f=(x*-yz) i-2x*yj+2k and S
is the surface of the cube bounded by
xr=0,y=0,z2=0,x=0a,y=0a and z=a.
iy

f=(x*—y2)i+ (v —2x)j + (2" - xy)k eTE QeusL(5@s
0<x<a, 0<y<bh, 0<z<c aranp Qocueus Guliguile smedlen
ey Capmsams afleu.

Verify Gauss divergence .  theorem for
f=(x"-y2)i+(y* —2x)j+(2*—xy)k  taken over the

rectangular parallelo piped 0<x<a, 0<y<b, 0<z<c.

2
8iiés : xzd—{+8xﬂ+12y=x4.

dx dx
Solve : xzé‘i—f+8xj—z+12y=x“,
Or
Eiés - %+y=sint+1,%+x=cost.
Solve : %+y:sint+l,%+x:cost.
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2 : dy
Siriras ﬂ+2§l—3y351m,y:——t—=0,t=0‘

20. (=) Car | dt
d’y ., dy : dy
22 42 = -3y=s8sml,y=—"=0,¢t =
Solve dt2+ 7 7 O0,t=0

Or

. d’y dy " dy
2 g 55 +2.__+5 —-4e ’).r—-.___.() _
( ) i dt’ dt J dt b =0

d’y dy d
Solve : PR B ot s B
i1 lt+ y=4de ',y t-O,t:o'




