ENGINEERING MATHEMATICS

| Exans L/

MODEL QUESTION PAPER -3
with Detailed Solutions

1. A and B are symmetric. If AB is also 0%z 0%z
symmetricif and only if A=aB= 9xdy
1)AB=BA 2)AB+BA=0 0%z
3)A-B=0 4)AZ+B=0 € =52 A=AC- B’
2. Everydiagonal elementofaHermitianmatrixis Thenthefunctionzhasaminimumvalueat(a,b)if
1)purelyimaginary2)purelyreal 1)A<0,A<0 2)A<0,A>0
3)0 oM 3)A>0,A>0 4)A>0,A<0
3. Sspc\;ﬂ)a:rgmatnxAlsnlIpoten;c))ferjgrSthen 10. Ifu:Sin-l( % ) then x = Z_Z +y g_; _
3)A%=0 HA®=0 1) == 2) tan u
4. Ifatleastoneeigenvalueiszeroandtheremaininga 3) sin u gy
repositive,thenthequadraticformis 2_ e o 2 _
1)p05itivedefinite 11.If F =(axy-z )I+(X +2yZ)J+(y -aXZ)k IS
2)negativedefinite irrotational then a=
3)positivesemidefinite 1)0 2)1
4)negativesemidefinite 3)2 4)3
no11 12. [ f.dr=
5. Rankofthematrix 1 1 ﬂ 1)0 N1
1)0 21 3)2 4)3
3)2 4)3 13.5 ), xdy—ydx =
6. Letu=2(x-y)*-x*y* At(~v/2,—V2),uattains 1)thevolumeenclosedbythecurveC
1)maximum 2)0
2)minimum 3)1
3)neithermaximumnorminimum 4)theareaboundedbyasimpleclosedcurve
4)noneofthese 14. Find [ F.dr where F =x%+xyj taken round
7. u=eX ™ thenx Z—Z + yz—; = the square in the xy plane whose sides are x=0,
1)logu 2)e" y=0, y=ais
3)3ulogu 4)3ue" 1) % 2) §
8. Particularintegralof(D*-4D+3)y=cos2xis a3 a3
8sin 2x+cos 2x sin x+cos 2x 3) - 4) =
1) =65 2) 64 ) Sin 3z . ° .
3) 8sin XZ? cos 3x 2) 8'sin 2);;cos X 15. EvaIuatefC i dz where Cisthecircle|z|=5
9. Theconditionforthefunctionz=f(x,y)tohaveaext 1)2mi 2)mi
remumat(a,b)is 3)34i 4) -2mi
92 _ oand -0 16. Findtheresidueofl_zizz
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17.

18.

19.

20.

21.

22,

23.

24,

3) 3 )1

Find the image of |z-3I] = 3 under the
mappinng%
1u+v=0
3)v+3=0
Oneof thepoleof

2)6v+I=0
4)6u+v=0

cot Tz is
(z—6)°

1
1)5 21
3
3+
Themappingw=z+z+1 is
1)conformaleverywhere
2)notconformalatz:-%

3)notconformalatz=1
20. 4)notconformalatz=0
IfL[f(t)]==F(s)thenL[tf(t)]=
—d d
1) F(s) 2)=-F(s)

3)<F(S+a) 4)[; F(s)ds

FindL l[(s + ;)2+4]
1)cos2t+sin2t 2)e?'cos2tsin2t
3)e? (cos2t-sin2t) 4)Noneofthese
0 e'=2.72, €°=7.39,

Given e = 1,
e%=20.09,e*=54.60. Find the approximate

4
value of [ e* dx.

25.

26.

27.

28.

29.

et+e3t 2) e—t_e—‘l-t
2 2
et_;e3t 4) e—t;e?)t
E(X?)=276and variance = 20thenE(X) is
1)0 2)16
3)20 4)256

Assumingthattheprobabilityofachildbeingamal
eandbeingafemalearethesameandtheprobability
thatlnafamilyofnchildren

(n-1)arefemale isz%.Whatisthevalueofn?

1)9 2)11

3)10 4)8
Themomentgeneratingfunctionofp(x):i; x=1,
2

1) €' 2) e
et et
3) 2—et 4) 2_+t

Abagcontains7white,6redand5blackballs. Twob
allsaredrawnatrandom.Findthe
probabilitythattheywillbothbewhite.

6 4
1) = 2) =

7 7
3) - 4) =
MeanandvarianceofaPoissondistributionls
1)Mean=2;Variance=12
2)Mean=1;Variance=1

1)53.8733 2)43.8523 3)Mean=4;Variance=1
3)24.1321 4)68.3348 4)Mean=2;VarianceA!
IfL[f(t)]=F(s)thenL[e*f(t)] = 30. 10coinsarethrownsimultaneously.Findtheproba
1)F(sa) 2)F(s) bilityofgettingatleast7heads.
3)F () 4) F(s+a) 1) 2) 5
11 11
ANSWERS

1.1 2.2 3.4 4.3 52 6.1 7.3 8.1 9.3 10.1

11.3 | 12.1 13. 4 14. 2 15.1 16.1 17.2 18.1 19.2 20.1

21.3 | 22.1 23. 4 24. 4 25.2 26. 3 27.3 28. 4 29.3 30.1
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DETAILED SOLUTIONS 7. (3)

1. (3 u:ex3+y3
IanndBgrcsymmetricthenABisaIsosymmetrici Letf=logu=Ilog Xy =y 3 1P
fandonlyfAB=BA. ~fisahomogeneousfunctionofdegree3.

2. (2) ) . o ByEuler’stheorem
EverydiagonalelementofaHermitianmatrixispu a f of

3
relyreal. x> yay f

3 (4) ie. x—(Io u)+ a(log u)—3Io u

AsquarematrixAisnilpotentoforder5thenA°=0 gury g
X au ou

4@ : : L :>—.—+X—=310gu
Ifatleastoneeigenvalueiszeroandtheremainingei u dx udy
genvaluesarepositivethenthequadraticformispo ax 4y 2 =3ulogu
sitivesemidefinite. ox 7 0y

8. (1)

5 (2) _ cos 2x
Clearly|A|=0 P.1.= d2-4D+3
Alsoanydeterminantofsubmatrixoforder2=0 _ Cos 2x __ cos 2x
AlsoAisnotazeromatrix —-()2—-4D+3 —-4-4D+3
~RankofA=1 _ cos2x  —cos2x

6. (1) T —4D—-1 4D +1
u2(xy)2 4 4 :—c052xx4D—1

_ 4D+1 "~ 4D -1
E—4(X-y)-4x —cos2x (4D — 1)
9%u T 16D2-1
 — A _ 2
ox2 4—12x _ —4D(cos 2x) + cos 2x
=-4(x-y)-4y° —-16(2)2 -1
8sin 2x + cos 2x
d%u , =
— =—4—12y —65
dy , 9. (3)
0"u —_4 The function z=f(x, y) has a minimum at (a, b)
0x dy if
d%u 2 AC-B*>0, A>0
=—(V2,-V2) =4-12(v2) = -2 !
0x? (V2 —v2) (V2) 0 i.e., A>0, A>0
’ 10. (1)
4 , Let f=sin u—\/_ \/_
C= ay2 (vV2,—V2) =4 —12(—V2)" = -20 Clearly f is a homogeneous function of degree
1
NowAC-B?=400-16=384>0 2
AlsoA=-20<0 By Euler’s theorem x—f + y = f
~At(v2, —/2),uattainsmaximum
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sinu
2

J J
= xa(smu) +y@(smu) =

ou Ju tanu

=>Xa+y$= >

11. (3)
A vector F is irrotational if VxF= 0
i j k
S 0 0 9]
VXF = % @ 37
axy —z* x*-2yz y?—axz
=0
= i(2y-2y)-j(-az+2z)+k(2x-ax) = 0
Coefficient of i, j, k=0

=-az+2z=0
=a=2
12. (1)
i j k
VX7 = 0 9 9

dx Jdy 0z
x vy z

By Stokes theorem

f 7 di = f (V x ). AdS
¢ S
=0
13. (4)
By Green’s theorem deductions
The area bounded by a simple closed curve C

=%dey—ydx
14. (2)
i j k
- o o0 0
VXF = x @ 37
x> xy 0

By strokes theorem

f f (yﬁ) .k dxdy

c 0

[+ the given square is in the xy plane. fi =
perpendicular unit normal to xy ~i = K]

f J ydxdy

dy—afydy

O“

15. (1)

A
Q/

Cauchy’sintegralformula
Iff(z)isanalyticinsideandonasimpleclosedcurve
CandzOisanypointinsideC

then
1 f(z)dz
M) =5 ) 2=
Letf(z)=sin3z
T —3.14
TSI
=-1.57
CIearIyzo—_ =-1.57
liesinside|z|=5

~ByCauchy’sintegralformula

f f(z) dy — f sin 3: dz
Z— 2 zZ+=
c 2
-anif (-
= 2mi x sin3 (=)
= 2mi X sin (_T?’”)
= -2mi X sin (37”)
= -2mi(-1)

= 2mi
16. (1)

(]

4]
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Formula:
Residueatapoleofordermis
It 1 d

m-—1
— (- a)"f(2)

=z—>a(m—1)dz

1—e22 .
In——,z=0isapoleoforder4
Z
~Residueatz=011

_lim 1 ad*t (
Cz—a(4-1)dz*1 z

27
z—a3iamz 1)
1 lim 2z
6 z 0(_8 )
-4
3

17.(2)
GivenW:%:z:%
o |z —3i|=3> |%— 3i| =3
=]1-3iw| =3|w|
=|1-3i(u+iv)|=3|u+iv|
=|1+3v-3iu|=3|u+iv|
= (1+3v)*+9u?=9(u*+Vv?)
= 1+9v2+6v+9u’=9u’+9v?
= 1+6v=0

18. (1)

_cotmz COS TZ
Letf(z)_(z—6)5 - (z—6)2(sin mz)

(z-6)*=0=>z=6isapoleoforder3
sinmz=0=2z=0,+1,%2,...aresimplepoles
~.z=bisoneofthepoleoff(z)

19. (2)
Amappingf(z)isanalyticand
'(z)#0,thenthemapw=f(z)isconformal
Letf(z)=w=z*+z+I
f(z)=2z+1=0
f'(z2)=0= 2z+1=0

-1
>z=—

2
Clearlyf’ (_71) =0

. -1
.-.Wlsnotconformalatz:7

20. (1)
Formula:
If L[f(t)] =F(s)
thenL [tf(t)]=—F(s)
21. (3)
Formula:
LsF(s))=5; LIFO)]

= L-l[(s+zs)2+4] - %L_l [m]

d 1

—_ —ZtL—1< )
dte sZ 4+ 22
_d ( o sinZt)
“ar\® 2

1
=3 [2e72t cos 2t + sin 2t e 72t (—2)]

= e (cos 2t —sin 2t)
22.(1)

X 0 1 2 3 4

y=e*| 1 272 | 7.39 |20.09 | 54.6

: 1
BySimpson’s:ru le

) 04 e* dx:g [Yotya+2y2+4(y1+ys)]
25[55.60+14.78+4(2.72+20.09)]

=2[70.38+91.24]

=53.8733
23. (4)Formula:
IfFL[f(t)]=F(s)then L[e®f(t)]=F(s+a)
24. (4)
1 A B
(s+1)(s+3)_s+1+s+3
_A(s+3)+B(s+1)
T (s+1D(s+3)

= 1=A(s+3)+ B(s+1)
puts=-1= A= %
puts:-3:>B:—%
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:L4<@+1;s+$)

25. (2)
Variance=E(X?)-E(X))?
20=276-(E(X))?
[E(X)]*=276-20
=256
~E(X)=16

26. (3)

LetPbetheprobabilityofachildbeingfemale
1

~p=q= 3
BinomialdistributionP(X=x)="C,p*q"™
7\" 5 n 5 10

n — = — _——— = —
Cl(z) 29 ~gm 29 210

~n=10
27. (3)
Mi(t) = E(e™)

-y
-2()

et e?t 3t
et et et 2
= 1+G)+ () +“1
_et] 1
= 1_§t
_et[ 2
T2 2—et]
T 2—et
28.  (4)

Required probability = %
2

29.

30.

~
(=)}

X
X —

x 51
1x2

@)

In a poisson distribution
mean =A

variance = A

1)

In tossing a coin
1

1
P=204=3
n=10
P (X=x) = nCyp*q"*
P (getting atleast 7 heads)
=P (x=7)
=P (7)+P(8) +P (9) + P (10)

<106 ) @) 00 (3 ()
06 (3 () + 1060 )

= —[10C, + 10Cg + 10Cy + 10Cy]

_ZT

:2%0[120+45+10+1]

_176 _ 11
T 210 T 26

=

jw
N
Il
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