| Exans L/

ENGINEERING MATHEMATICS

MODEL QUESTION PAPER -2
with Detailed Solutions

1. Findtheproductofeigenvaluesofthematrix

-2 2 -3
A=]2 1 —6]
-1 -2 0
1) 45 2) -45
3) 40 4) 65
2. One of the eigen values of A =
cos @ —sinH]-
—sinf cosf

1) cosf+ cos’d 2) cos@-sin@

3)sing-sin’0 4) tan#-cosech

3. IfalltheeigenvaluesofamatrixAofaquadrilaticf
ormarenegativethenthequadraticformis

1)positivedefinite

2)negativedefinitie

3)positivesemidefinite

4)negativesemidefinite

10000
01000]

4. Findtherankofthematrixl00100‘
00010
00001

11 2)2

3)3 4)5

5. IfAisalOx15matrixthen

1)RankofA<10 2)Rankof A>15

3)RankofA<10 4)RankofAis150

6.  Theconditionforthefunctionz=f(x,y)tohaveae
xtremumat(a,b)is
0z _0 0z
ox dy
0%z 0%z
—:B=
ox? 0x oy
2

0°z
C = ——;A= AC — B?
oy

Thenthefunctionzhasamaximumvalueat(a.b)if
1)A>0,A>0 2)A>0,A<0

3)A<0,A<0 4)A<0,A>0

7. Particularintegralof(D*+9)y=sin3xis

A=

cos 3x X €os 3x
1) - 2) - -

X cos 3X X sin 3x
3) === 4) ==

—u3, 2 11 .
8. Letu=x‘y (1-x-y)At(5,§), uattains

1)zero 2)minimum
3)maximum 4)noneofthese
— cainlfX Ay ou ou
9. Ifu=sin (;) + tan (;) then x (5) + Y
10 2)1
3) uxy 4) X2+y?
— . — H a(le) —
10. If x=r cos 6; y=r sin 0 then e
1)6 2)r
2 1
11. Evaluatef ?TzzwhereCisthecircle|Z|:1
11 2)0
3)-1 4)2
12, Ifu(x, y)=e”(xcosy-
ysiny)thentheanalyticfunctionf(z)is
1)ze’+c 2)z%+c
3)e’+c 4)z+c

13.  Whenthefunctionf(z)=u+ivisanalytic,'thenu=
constantandv=constant are

1)Orthogonal 2)Parallel

3)Similar 4)Noneofthese

14. [ logzdzwhereCistheunitcirclefz| = 1 is
1)2mi 2)-2mi
3)1 4)0

15. Evaluate [ where C is thecircle

dz
(z2+41)(z2-4)
_3
2l =3
1)2n 2) At
3)0 4)8
16. Evaluate [ (z—a)"dz(n# —1) where C
is thecircle |z-a| =r
1)2rmi 2)0

1
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17.  FindthefixedpointsofW="—

1) z=1 2) z=0

3)z=2 4)z=5

18. Ifuandvareconjugateharmonicfunctions,then
uvis

1)harmonic 2)notharmonic

3)constant 4)noneofthese

19. Findf(z)wheref(z)=u+ivandv=3x%y-y*

1)z%+c 2)23+c

3)z*+c 4)z+c

20. TheFouriersinetransformof f(x)=e™®

1) 2)

Tra2+s 3 a2+s

3) — DN = Sz+az

21. Theiterationformulagivenby Newton-
Raphsonmethodtofindtheroot-oftheequation
xsinx+cosx=0is

Xp Sin x, +cos Xy

1) Xn+]_ = Xn -
Xp €COS Xp
_ Xp €COS Xp

2) Xn+1 bl Xn - -
Xp Sin xp +cos Xp
Xp Sin X +c0s Xp

3) Xp+1 = X
) n+l n Xp €COS Xp+2sin xy

4) Xn+1 = Xn=Xn COSXp + 2SiNXp
22. LetF(s)bethecomplexFouriertransformoff(x),
ie.,

Ff(x)]=F(s)thenF[x"f(x)]=

1) S-F(s) 2) (—)" - F(s)
d s

3) EF(S) 4) fo F(s)ds

23. ApplyLagrange'sfarmulatofindf(x)

0 [1 |4 |5
fx)[4 |3 |24 |39

1 2
1)~ 2%
3 4
B)E 4)E
25. Forthefollowingdensity function f(x)=ae™ -
oo <x<oo,findthemean

10 2)1

3)3 4);

26. VarianceoftherandomvariableXis9.ltsmeanis
2.ThenE(X?)=

1)13 2)8

3)10 4) 12

27. Findthemomentgeneratingfunctionofarando
mvariableXhavingthep.d.f.

1
- -1 2
flx)=1{3" ~F<XS

0, otherwise
2t —t —t .2t
1) e e 2) +e

3)- [e . t] 4) None of these

28. TheprobabiIitydistributionofadiscreterandom
variableXisgivenby

X -2 2 5
P(X=x) | 1/4 1/4 Ya
ThendE(X?)-Var(2X)=

1)25 22

3)2 4)58

29. The mean and variance of a
binomialdistribution are 4 and g. Find
P(X>1)

1)0.998 2)0.34

3)0.001 4)0.0119

30. Momentgeneratingfunctionofabinomialdistri
butionabouttheoriginis

1)2x%+x°-3x 2) 2x°-4x+6 1)(pa)™: 2) (p-o)™"
24, ThevalueoffoOo e 2'sintdtis
ANSWERS
1.1 2.2 3.2 4.4 5.1 6. 2 7.2 8.3 9.1 10. 2
11.2 12.1 13.1 14. 1 15.3 16. 2 17. 3 18.1 19. 2 20.1
21.1 22.2 23.3 24. 4 25.1 26.1 27.3 28.1 29.1 30.3
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DETAILED SOLUTIONS

1. (1)

ProductofeigenvaluesofA
-2 2 =3

=|Al =12 1 -6

-1 -2 0

=-2(-12)-2(-6)-3(-4+)

=24+12+9

=45

2. (2

Characteristicequation

=|A-Al|

_|cos§ =1 —sinb |:0
—sinf cosf — A4

=(cosh-1)%-sin’6 =0
=(c0sH-A-sinf)(cosh-A1+sinf]=0
= [A-(cosB-sind)[A-(cosB+sinB)]= 0
~Eigenvaluesare
A=cosB-sinfandA=cos6-sind
3. (2
AgquadraticformiscalledNegativedefiniteifalltheeig

envaluesarenegative.
4. (4)
Result:
Rankoftheunitmatrixl,=n
Givenmatrixisls
~Rankofls=5
5 (1)
ForanymxnmatrixA
RankofA<min(m,n)
~RankofA<min(10,15)=10
~RankofA<10
6. (2)
f(x,y)hasmaximumat(a,b)if
AC-B*0,A<0
i.e.,A>0andA<0
7. (2

X —X COS ax

2 2 . . sin a
+ = =
P.l. of (D"+a°) y = sinax is D712 ”

~ P.1.of(D*+9)y=sin 3x

_ —Xxcos 3x
2X%X3

_ —Xcos 3x
B 6

8. (3

u = Xy?(1-X-y)

= 3y (Lxy) Y

a_ = 6xy*(1-X-y)-6X°y?

ox?
2 = 2y (1-x-y) Ky
ai 5y = 6X 2y(1-x-y)-2x%y-3x%y?

a—Z—ZX(lxy)4xy
0%u/1 1 -1
=ﬁ<§'§)=?
0%u 1 1\, -1
=6x6y<§'§>=ﬁ
%u/l 1 1
6y< ) 8
Clearly AC — B? = +ve
Also A<0

~ At (— —)uattamsmammum
9. (1)

us= sin'l(g) + tan~! (%)

du 1 1
F N AL A
1+(;) 1+ (>

3]
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10.

11.

12.

du  —x xy

Yox ~ [yZ—x2 X2+

Adding(1)and(2)

Ju du
X a + ya =0
)
X=rcos@;y=r sinf
0x 0x

Ixy) _|ar a6
o(r,0) |9y Oy

or 00
_ |cos 0 —rsinf
sinf rcosé@

=r cos’6 + r sin’@
=r

)

Cauchy’sintegraltheorem:
Iff(z)isanalyticinsideandonasimpleclosedcurve

CthenfC f(z)dz =0

Letf(z)=—
Clearlyf(z)isnotanalyticatz=2.Butz=2liesoutsid
elz|=1

~f(z)isanalyticinsideandon|z|=1
~ByCauchy’sintegraltheorem

zdz
-[c f(z)dz=0=>jC Z_2=0
1)

u=e*(xcosy-ysiny)

d1(xy) = Z—: = cos y(xe* + e*) — ysinye*

®1(z, 0) = cos 0 (ze*+e?) - Osin Oe?
=ze’ + ¢

b1 x y) = Z—:=ex(—xsiny—siny—

ycosy
$1(z,0) =0

ByMilne’sThomsonmethodtofindf(z)whereuis
given

() = f [$1(2,0) — ih3 (2, 0)] dz +
=fez(z+1)dz+c

=f(zez+ez)dz+c

=zer—e?+e‘+c
=ze‘+c¢

13. (1)

Whenf(z)=u+ivisanalytic,thenu=constantandv
=constantareorthogonal.

14. (1)

lz| =1
=7=e'd=dz=ie'? do
Forthecircle@variesfromOto 27

2m
f logzdz=f (loge') (ie' o)
c 0
2m
= f ifie'® do[- loge* = x]
0
2m
= - f 6e'?do
0

()]

(integrationbyparts)
=[2x/1+1-1]=2mi

15. (3)

Cauchy’sResiduetheorem
Iff(z)isanalyticatallpointsinsideandonasimplecl
osedcurveC,exceptatafinitenumberofpoints zj,
..., ZnwithinC,then

J. f(2)dzx

2mi xsumoftheresiduesoff(z)atzy, z,, ...z,

4
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16.

Let f(Z) :m

1
T (z+D(z-0D(z%-4)
Polesarei,-i,2,-2.

foare e . 3
Clearlythepolesz:|,-|I|e3|n5|de|z|:5

" (- i@

Residueatthepolez:aisZ

Residueatz=i
_ lim (z—1) 1
Z— a (z+i)(z—1i)(z%2—4)
1 1 1

TG+ D)2 —4) 2ix-5 —10i
Residueatz=-i

_ lim ( ) 1
7 — —i (z+1D)(z—-1i)(z%2—-4)
_ 1
(=i —=D((=D*—-4)
B 1 1
T 2ix—5 10
f f(z)dz
c
= 2mixsumoftheresiduesofpolesinside|z| = %
= 9 [ 1 4 1
i TR
=0
2)
Given |z-a| =
= z-a=re'"
~dz =rie'? do

Now [. (z—a)" dz

21
=.[ rre iret® de
0

2m
— iT(n+1)J ei(n+1)9 de
0

: 2w
el(n+1)9

— j-(n+1)
' i(n+ D),

r(n+1)
- [eiZ(n+1)rr _ 1]
n+1
r(n+1)
= —— [cos2(n+ 1Dr+isin2(n+ Drm
—1]

rn+1

= 14+0i—1
n+1x[+ [ ]

=0

17. (3)
f(z) =

fixedpointsaregivenby
f(z)=z

3z—4
1

7Z—

3z—4
z—1

=

=z
=3z-4=2(z-1)
3z-4=7°-7
=7%-47+2=0
= (z-2)°-0
=>7=2
18. (1)
Ifuandvareharmonicfunctions,thenuvisalsohar
monicfunction.
19. (3)
v=3x%y-y*
P1(xy)=5=3x"-3y’
$1 (2,0)=32°-0=37
ov
Pa(x, y)=2-=6xy
¢2 (Z, O): 0
ByMilne’sThomson method.
ifvisgiventhen
f(z) = [($p1(z 0) +idp,(z,0)) dz + ¢
=J(322 +0i)dz+c

_323+

=7°+c

5]
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20. (1)
Fouriersinetransformof
f(X)isF(s)= \E Jy fx)sinsxdx

~Sinetransormof e s
— |2 _—axq;
F(s)—\/;fo e~ %*sinsxdx

eax

5 o-
= |=——7——[—asinsx — s cos sx|g
mac+s

2 e —ax
= — |=—5—7——[—asinsx — s cos sx|7
ma’+s

f [0+ 5]
=\/;a2+52
21. (1)

NewtonRaphsonmethodis

f(xn
><n+1 f'((); ))

f(x)=xsinx+cosx
f’(x)=sinx+xcosx — Sinx

:xn—

=XCOSX--Xn+1=Xn-(XnSinXn+CosXn/XnCosXn)
22.(2)

Formula:

IfF[fx)]—F(s) then

FIX"f()]=(-i
23. (3)

Considerf(x)=2x>-3x+4

thenf(0)=0-0+4=4

f(1)=2(1)%-3(1)+4=3

f(4)=2(4)%-3(4)+4=24

f(5)=2(5)%-3(5)+4=39

Requiredpolynomiali32x2-3x+4
24. (4)

L(f(D)=;" e~ f(t)dt

Consider [ e‘Sttsintdt-L(tsint)- 1

=_(L(smt)) —d—( 211)

25.

26.

27.

_ 2s
T (s2+ 1)

(s> +1).0—1.2s
(s2+1)2
In f,” e %tsintdt, s = 2

J et tsintdt =
0

€
Giventhat”_f(x) dx=1

2 X2 _ 4
(22 +1)2 25

:>f ae *ldx =1

= 2a [, e7*dx = 1[ eMisanevenfunction]
= 2a f0°° e™ dx = 1[in (0, o) e X = ]

=-2a(eX)o* =
= —2a(e™ —-e%) =1
= 2a(0-)=1
=2a=1
1
=a= E

0 o 1 _y
Mela”:f_oon(X)dXzf_ooXEe Xl dx
=- [, xe Kldx =0
function]

(1)

E(X)=mean=2
Givenvariance=9
Byformula
variance=E(X?)-(E(X))?
=9=E(X%-(2)
=E(X?)-4
=E(X?)=9+4=13

©)
m.g.f.foracontinuousrandomvariable‘X’is
Mu() = [ e™ f(x)dx

[ e
_llil _
[___

S5l

[-xe Misanodd

6]
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28. (1)
E(X) =X xp (x)

X2 X5 X

=—-2X-+2X-+5Xx=

4 4 2
1 1 5

27272

5
2
E(X%) = % x? p(x)
1 1 1
:4XZ+4XZ+25X_

2
29
2
var(X)=E(X?)-[E(X)]*
29 (5)2 33
2 \2) 4
var(2X)=4var(X)
« 4E(X?)-var(2x)
=4 29 33
=4 X 7 —
=58-33=25
29. (1)
Mean=np=4 .. (D
Variance:npng ...(2)

@ _mwa _@/3)
(1) “np 4

>q=

o SV SN

.'.p: —_———=

3

w

(1)$n=i
p

4
= 7 =
P(X=x) = nCyp*q"™*
~p(X=1)=1-p(0)

=1-nCop°q”?

Momentgeneratingfunctionofabinomialdistribu
tionaboutorigin.

=(q+pe’)"
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