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s l-,nginccring Mathematics-|

ubject Code:

il Marks: 100 MA21Bo4

Marks:55
3 Using method of variatio of parameter, solve: (D2 + 4)y = €* + sin2x
b) State Raabe’s test for infinite serjes.
"cj Test the convergence of the series: x + 2—25—2- : - %’—5— + ‘—?l +o,(x>0)
3 | 1
‘ [5+2+7]
3

a) If y = cos (m sin~ x), then show that
1- J-'2))"n+2 ~(2n+ Dxypeq +(m? - n?)y, = 0.

b) If f(x) =Vx and g(x) = —;; » prove that ¢ € (a,b) of CMVT is the geometric mean
'betweenaand b,a>0,b> 0.

¢) State Leibnitz’s Theorem of successive differentiation.

«d) Expand f(x) = 2x3 + 722 + x = 1 in powers of (x — 2).

[5+4+2+4)
a*+b* e
3. a)Evaluate: lim, (50 )
b) State Maclaurin’s series expansion of the function f(x).
¢) )If y =cos (ax + b) find y,.
i) If ¥ = a™* find y,.
" [5+2+(2+2)]
4.  a)Solve: (x?D% — 4xD + 6)y = —x*sinx
b) Solve: (D? — 2D)y = €* sinx A s
T i
¢) Solve: E?: 3x + 8y; ;- Ll 3y
[5+5+5]
Group-B
Ma'rks'ﬂs
Answer the following questions: ‘
3 "\ (d 4 i i1 _(3_
1. Ifu=log (x4 y? + z° — 3xyz), prove that Py - "
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ﬂ -K!l'llc < .
dle g PR o " i 3 i
nd prove Euler’s theorem for homogeneous function of two variables

22 +y?
“on ) find the Value op

2 Pu -
xa,z }’;;5+yzay;'+x—+y——atx Ly=2

r ;
transform of : tnverse Laplace transforms & hence find the inverse
(‘2“31-13)2
;'6' SO]Vc-(Dz
: HE6D 18y - g1
: e .J'(O) =2and vy’ ; ; [l"'ﬂ
y (0) =6 U.Sl‘.ﬂg Lap]aoe |
“% Fndgg | Transform,
)|
La_p ace t!‘ansfonn of f(t) - ,Si i
hot],t > 9 (6]
8. tatc S
€cond shjft;, \
g th
‘ Corem of Lﬂplace Tt ) iy [
orm. Find L{E_E_S_f} 5]
#. -
[1+5)
I‘*i******* 1.
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BTECH 1" SEMESTER, END TERM EXAMINATION-2017
SUBJECT NAME: Engineering Mathematics-1
SUBJECT CODE: UCE/UCS/UEC/UEI/UPE/UCH/UBE02CO7/UME/UEEO2C06

Full Marks: 100 Time: 3 Hours
Symbols used here have their usual meanings

Group A

er the following questions: [10 x 5] =
y) State Leibnitz’s Theorem.

Vb)'USing the method of Variation of Parameter solve
dy

= —=tdy= 4 tan2x

p A )) State Rolle’s Theorem.

b) Solve the following system of simultaneous dlﬁ‘erent:al equations:

d+s+ e
o

5 0
' D x+3y= 47

dt et Per e e h i i

#

28 v 2 _zy=n43x " " \

s =
- 3, Solve: x3 %x_i :

4. a) State the necessary condition for convergence of an infinite series.
b) Solve: (D? + 2D + 1)y = e *logx
S« Test the convergence of the infinite series

135 Ddlans?
p N | el e (g Bl e o >0
+ +245+“67+ P

6.1f y = cos (msin~! x), prove that (1 = x2)¥n4z — (20 + 1)XYp4q + (m* — n?)y, = 0, Hence
obtain y,(0).

7. a) State Gauss Test for infinite series.

1
b) Evaluate lim,_,.(log x)1-tosx,

8 a)Solve (D* +16)y =0

b)Provethat0 < a < 1, 0 < b < 1land a < b, then

<! b-a
<sin'b-sinla<

J_az 1-b?

\ sl
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ion of a functio”

9. a) State Taylor’s series for the ¢ xpansion ¢
- infinite serics.

b) Expand log (1 4 X) in powers of x in infinite Sr¥

5 . 15
41’0. Test the convergence of the infinite seric

x 222 3 . forx>0 )
1+ﬁ+_ﬁ—+ 3!+ o f /

Group B

Answer all the following questions:

1. State Convolution theorem of Laplace Transform and use it to find the inverse Laplace Trapef..

1
s3(s241)’

2. Find the inverse Laplace Transform of ;‘,lﬁ -

e e —— . ' e 3

3. Enlvc the differential equation (by using Laplace Tmnsfonn’l:’ e
Y +2y' —3y=6e2y0) =2 y(0)=—-14. ¢~

4. Finda point in the plane x + 2y + 3z = 13 nearest tb the point (1, 1, 1) (using the method of

poe=
© 7 Lagrange’s multiplier).

(6

|
(5]
5. State Euler’s theore i
m for function. i ; = =
tion of two variables. If u = cosec~1 then prove that
2 %u ’u 2
X 2Xy—= 297u _ tanu
ax? yaﬁ’, + 0= T (13 + tanzu). i 3
GQ Deﬁ - -
o ?Ompo site function of two variables: If z — = (6]
that @2 222 _ 9% 2 8% /). x=u-avy=u+av,the
du2 5,7 = 4a dxady’ ", i
Al S Ly & 2
atdy b4y B T = 1, prove that (-— B + (61: 2 du [5]
dx B e = 2t S ou
' » ¥y dz (ax+yay+2'5';.
B Define saddie point of 4

9. Find the Laplace Transform of t(ﬂf-‘
c!

2
i (5]
**’*ll:*

******1***79:************* 5]
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GROUP-A
Ansz- all the following questions:

= 3)(2x + 4)
! Solve:: [(x +1)2D% 4 (x + 1)D]y = (2x + 3)( t.
' ' ' lons
2. Solve the following simultaneous ordinary differential equa
d dx

S hdx+3y=t
dt

dy t
v 2 B =e
T Y

v 3 Solve: (p2

/4.

+5D ¢+ 6)}' = e'-szeczx(l 4 Ztanx)

Test the tonvergence of the serie

28 92 .o 22, 42 ¢2
S'§3+32. 52+32. 22t |
S. Test the cony eries: Splel ah T
o crgence of the series: 1 + T T 3t for x >0 (6] 4
. 6. i, State Leibnitys theoren,, , .
nIf y = Sin [log(x2 + e 1)], Prove thay i
. )
(x+1) Yniz + (2n 4 1(x + l)lym hinty Yy, =0 244 |

n = 1 j

v 1. If 0 - £ s 1, prove that ! y
=y log (14 ) |
T+x = sin‘l: Sl ‘
8. Expang 8 4 'i
> oy : P10 the fipg three non-zerg te f the Serie e |
+ Solve: 2xycosy2 _ 2x i

/ o l)dx + (Sinxz — L)

x )dy =0 ?
1
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GROUP-B

Answer all the questions:

y 10 x5=50
v 1. - i
u = tan(y + ax) — (y — ax)¥/* prove ha L e 2L
dxdy dydx
A fw=x+2y+zt,x= %.y =u*+e’,z=2u show thatu%l+v';—w =12u* +
u v

2ve'.

3 16 = xlog(ey) and x4y 4 3xy — 1= 0,fnd G
X

4. 1f ¥= 3yBsin? Y 2 Ou L T dtu, Qu  _du _
w4 ’EL )3'5 (x) prove that x ax7-+2xyﬁxﬂy+ y "+x$+y'a}“25“'

/5. Find the shortest distance from the origin t0 the surface xyz’ =2

sint,0<t<m

/6. Define Unit step function. Find Laplace transform of f(t) = { e
2

2 . A s
Y State Convolution theorem. Find inverse Laplace transform of e

8. Solvey" +y = tcos2t,y(0) = 0,y(0)=0

9. Define Periodic function. Find the Laplace transformation of

/ f(t)=t,0<t<a
= —t,a<t<2mwhere f(t+2m) = f(1)

p is to have volume of 32 cubic units. Find the

/f(] A rectangular box is open at the to

ring least material for its construction.

dimensions of the box requi
'1

————a*w-—&h-ﬁ&upumj_t_!,! (2R X LA LR LR e e -

RSO

J——— — .‘
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Symbols used here have their usual meanings

GROUP-A
uswer any cleven (11) from the following questions: 11%5 =56
‘)./golve the differential equation (4x p2 4 1¢p & 9/x)y oy

}/ Test the convergence of the series: 1+~+ x -|- AN

e

d
n &yl;c: p* + 2py cotx = y?  where p=22

dx*

4/ Solve the simultaneous ordinary differential equations
NS

(D* + 4)x —3Dy = 0; 3Dx+ (D? +4)y =0.

fom o 2
\j./Fesl the convergence of the series: 7] + s X
' N = |
@' Prove thpt, - (x ¥ |

1 13 1.3.5

e Test the convergence of the series: 1+ =3 =+ 245 =+ 2467 + .-
—(n)!', ifnisodd
f y= 2 , then prove that (¥,) ¢ = { 0, U is sk

ave distinct roots in
J)/ f k is a real constant, prove that the equation B -6xt+k= 0 cannot h e

e int on the curve y = logx , where the tangent is parallel to the chord joining the \/
1 n
)07 Find the point 0

points (1,0) and (e, 1).

= -3 L
= T L 4)
e . + o
f the series: (—'—“ +7(’_ 7') +(34, g Ly _4\.4_
\19 Test the convergence of the
"’ g s = e;—
"13. Prove that lm, ., [(1+1;)xlx

Please Twrn Over

F
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GROUP-B

i jons:
Answer any nine (9) from (he following question

au u %y
*Hﬁl' w=log(x*+y’ - xly — xy*), prove that 77 + 4 dxdy i 2yt T

iyt Euler’s th P
14.1f 2= log (< +%) P 2log (x + ) , by Euler’s theorem fing

Xt U
dz dz

(x5, t75): .
,0‘ 5. Find the points on the surface z% = xy + 1 nearest (o the origin. Also find the

\}(Ifu =x% +y? + 2%, where x = €', y = e'sint, z=e'cost, find .‘.'_J_'.

dt
u
1 = 5XY2 — Lo 52X X YE
13Y1f u = e*?, show that i (14 3xyz +x“y"z*)e* 8
%z a?
J’)/"_Z = x¥ + y*, show that R
dxdy  dydx

18°A rectaggular box open at the top is to have volume of 32 cubic units.

dimensions of the box requinng least material for its construction.
d’y . dy
19/Solve —2 - 32 = 42! g
o \)/oive 1 3 5 + 2y = 4e*! given y(0) = -3 and y'(0) = 5.

\}Of~ Obtain the inverse Laplace transform of —>**
. s(s=1)(s244) *
2T, Find the Laplace transform of the following

| Cuft—-2)

| Sat = 0

1, t59
2 '
’ \)/E;raluate Laplace transform of the following periodic funct
ions
!

) asinw:, 0<t<£
. S@0 n T
| i ' S<t<X
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S*10=50
SLONS:
wing ques
Answer any five from the following

- series and hence test the convergence o
fi vereence of an infinite serey an
. 4 onverg,
1. a)Statc Raabe’s test for ¢
1

ni. | . - (" i b‘} M s any pOSIll\-'C mleget.
WFind the ™ order derivative of | 2 - du du
& L l}u_@) :4(1_7-—6-—'.
o u = ZLihen show tha (a_x % 01' y 5
i e _dy 4 _
Ifx? + y?+ 7’ 2xpz =1, show that T iy g

A P i 10NnS
{ a)Solve the simultaneous ordinary differential equatio

dx ot s o i .‘_I;‘:_l-+3y=ezr ~
\_/ ;E'I'J.ll')"et dt

_ asin’x 4 blogcosx 1
gfn‘d the values ol a and b such that lim, g — =

. 2
, ) 544
¢)State Convolution theorem and hencefind inverse Laplace Transform of

s(s—])(,!.;.“
1 L dy
3 2) Solve (x - 1) 2+ 2(x - 125 - 4(x - )22+ 4y = dlog (x - 1)

b)Stafe Leibnitz’s theorem. Ify =tan ', Prove tha
J () (2% + Oy + 2nxy; 4 nln - 1y, ., =0

0,ifniscven
(Ei) Yn(o) = [

r-1

(=17 (n- 1) ifnisodd
/) 10t = 3(ax + by 1 cz)? - (1?4 ¥ i 72)Jflli &2
‘o

.-.'"u d!ll 02“
won @l gl B
e dy-  0z2 0

tc? = 1 then show (hat

v Iy L :
4. mUsing Lagrange’s Mean valye theorem prove hy

- =i = g
- * s e b-—tan‘a<~b-—fz-
hence deduce thay ™ T o= ST Vs el o4 4
Khl‘u{ ; 4 25 1 1 [
= e"y = et =¢72

/ 2 mwy =e"secn.z = g "f(v). then show that x 22 + y-a—z- +2z=9

¢)Solve (D + 4)y = 4tan2x by USING Variation of g § :

L=

8.

Mramefer method,
a)Prove that between any (wo rools of

e'siny - 1y
o here
D)7 est (he convergence of (he following o

©) Find the extreme values ofy —

exist at legs| one root ofe*
6

Fieshs . vy NS 6.5
Tt A=

cosx +
3 7
¥ dayt g )

71013
- 3y2 7
G0 I3 3
) : X~ + Yy o+ Ay-1= Olh-_‘n Prose |h;“ Y= A 26 3
= _b) Solve (Dz +3D 4+ 2))' =" by find, e
- Nding co'nplcnm] . i
R sy . omary lunction and partice i
Lo TR I :2-1_.::] then Prave thay {28 4 &= e paﬂ-lculari |
vday A = = —+y"
Ly =4 e T2
4 Chapt TS Yt
1) Salve (2 4 3.1')2‘—E§—+ 32 4 3,5 30
b) Prove tha lillll-.o.\‘in.l.log,: ()'h s s -
. ! .2 A
/? helets =200 . 2y g iing | 3
v .1;'-=.1cc1r1m.furn =4 :
DB gt '
< dr =“w¥ E i
"r!wi‘rlir;--ul i - =
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