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(For candidates admitted from2000-2001 onwards)

B.Sc. DEGREE EXAMINATION, APRIL 2022.

Part IIT — Allied

MATHEMATICS I — CALCULUS AND VECTOR
CALCULUS ’

Time : Three hours
PART A — (10 x 2 = 20)

Answer ALL Queqtibns.

1 y=e"""? ereflev y, -m& srans.
If y=e°" find y,.
dy . g B
2. y=ae™ +be™™ erafed Ia? -m?y =0 crats s (.
x

2
If y =ae™ +be™™ show that Z Y mPy=0 .

2

Maximumlz 100 marks '

u = log (x + y) wpmib X =cost, y=t* eafles ——

FNGTE.

(

Find %i, when w=log(x+y), where x=cost,
’ t .

2

y=t".
x+y=u, y=uv Gr@iﬂs'um ST TS .
o(u,v)
fom o L 8(x,)
If =u, y=uv, find —=.
3«?+,y u‘ AR o(u,v)
. dx
wHNAGs; |———m.
ALAG Ix2+8x—7
Evaluate : I_z_dx__
x° +8x-"17

B NCICER j x® +2x+10 dx.

Evaluate : IVxZ +2x+10 dx.

1, = [x" e dx -5 @eopiLE GEHrEes HDos

Establish a reduction formula for I, = '[x" e™dx .
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i
- g ;
8  wdni@ps : '/’sm "xcos’xdx.
0

z/2
~ L) 6
Evaluate : J’sm xcos” xdx.

(4]

9. [=xz"1 - 2x"’yzj+ 2yz'k el (1,-1,1) eremp

yarefl@e 55 diuf aneas,. v
Compute divf at 1,-1,1) where

f=x2"1 -2x"yzj + 2y2°F

@ Cahns D5 ET(P5IE.

RS
0

= Stoke’s theorem.

PART B — (5 % 6 = 30)

Answer ALL questions,

) 3x-1 : . ;
11 ) YE—————— i nag awens&Qe1 sirens.
2(x+1)(x~1)
Find the n" derivative of y= L
x(x+1)(x-1)
Or
(@) y=+1-x2 gin~! x eraflch

(1- xz)y, +xy =1+ 2% =0 erem A

If H= ‘/1 -x* gin”' x, prove that
(1-2")y, +xy-14x2 =0,
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13,

14.

xy =30 erénp cuemeneuonraE, (3,10)  eénp
CyereafludL5g) euenerey 24 Th SrenTs.
Find the radius of curvature of the curve
xy =30 at the point (3, 10).
' Or

(<=4) u=x3ytz? LoHmILD x=12 y=t3, z=t* aefld

(1)

ﬂ<r5rrez'751'e;
dt ’ ‘
If u=x*y"2% ‘where x=1¢7, y=t3, z=1%,
du
find —.
in 7
_ dx
(=1) wHU9@s : - - .
' '[(x+1)\/x‘+x+1
Evaluate : - _dx .
’ (x+1)w/x2+:r+l
Or

o ) dx
o} RGeS e

Evaluate : I—i—gh—
4+5cosx

1

(o) jlog(l + )

- d.\':£1002 TS ST (DS,
(1+ %) 8§ 7 ®

0

1 .
Show that J-M
s (A+x%)

Or
4 S.No. 5994 m

dx :%log2 ;




xl2
<) I, = |a"sinxdx, n-Wems  erenr  erafled
D/ n

Q

n-1
I, +n(n-1) I,,_zzn(i;—J - eraw Himieys.

nl2

If. I, = Ix" sinxdx and n is a positive
0
integer, prove that
n-1
I.+n(n-1I, = n(—z) .
15. (=) Vo =2xyz% +x%2%] +3x°y2"k ‘ HmID

o1, -2,2)=4 eTefled ® -& GTETS. o
If Vo = 9xy2%] + x22%] +3x%y2%k find ¢ if
pd, -2, 2)=4. '
Or
(=) F=xzi+yz +2°k, C eenug x=t, g=i,
“z=£* eam Odaléd (0, 0, 0) eremp
yarafluQemoss (1. 1, 1) sremp yarar] euenudlevmesr
L@Eg erarle JF - dr e LIS STeTs.
¥ C )
If FF=xzi +yz +2°k, evaluate Iﬁ-d? from
;.

- the point (0, 0, 0) to (1, 1, 1) where C is the
curve x =1, y:L", z=1%.
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PART C — (5 x 10 = 50 marks)
Answer ALL questions, choosing either (a) or (b).

16. (1) y=cos(mcos'I x) erefld,

(1= 20y — @0+ DEy,, +(mF =n")y, =0
erené &T_(hH&.

If y =cos(mcos™ x), show that
(L= x2)y, s —@Cn+1)xy,, + (m?*-n?)y, =0.
Or
(<) cos™ (Q’_) =log (i) erafle
b n

xzymz +@2n+Dxy,, + 2n2yn =0 erang &T_(H5.

If . cos™ (l) =log (l) y show that
: b n

x2y,00 + (20 +Dxy,,, +2n°y, =0.

17, (=) xée‘.cosl, y=e'sint erenp euenaTUMTEES

CUEHETG pTID HTETE.
Find the radius of curvature of the curve
_x=e'cost, y=e'sint.

Or
(=) x+y+2z=u, y+tz=uv, z=uvw arasiléd
M GITEOTE.
o(u, v,w)
If x+y+z=u, y+tz=uv, =yvw, find
(% .2
o (u, u,w)_' -
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i

' Gl RTT8, (d’a{} WA NSRS f—ﬂ; dx .
!

V6 + x —2x°

_ 6x+5 4.
V6 +x—2x2

Or

(<) 0HES ; j =% b,

x—2

.[ S dx.

x—-2

Evaluate :

_Evaluate :

19. (=) wdluld@s: —\:dﬂc__
sinx +cosx

xdx
Evaluate: | ——m.
sinx + Ccos x

Or
. dx
) I, = |——— erafle,
('%) '!L J.-(xg 4 1)'1
2nl,,,=@Cn-1)I, +—; erend &r_(Hs.
(x* +1)"
If I= J.—dx——, show that
(xl 4 ])u
onl, ,=@2n-=1)1 +—_)x—.
n+l ( ) n (x_ + ])u
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e

(’7@4)‘ Q@ VET =n(a Nre

% e AAEREn e,
S @nl BTienss.

(ii) VZ(%)= 0 eren Hmieys.

(i) Prove that V3" =n(n+1)r*>.

(ii) Prove that Vz(lj: 0.

r

. Or
F=4x2{—y2;+yzl€ wpmb S erarug =0,
y=0, z=0, x=1, y=1 z=1 <du

SETRSATTR GQPUULL &a1& 687D T sréler

urieys Gsppsensl LwWETLRSE ”Fﬁ dsS
g S

SIS,

If F:4xz§—ygj+y21; and S is a cube
bounded by the planes x=0, y=0, z=0,

x=1, y—;l w B=1 evaluate”ﬁ'-ﬁds by
S

using Gauss divergence theorem.
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