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ENGINEERING MATHEMATICS

MODEL QUESTION PAPER -1
with Detailed Solutions

1.Find the sum of the eigen values of A =

3 10 5
(—2 -3 —4)
3 5 7

1) -3 2) 4
3)7 4)9
/1 2
2.LetA= (3 1). Then

1) A*+3A%41=0 2) A*-3A%+41=0
3)AI+A+AZ+A’=0 4)A%-2A-51=0
3.If all the eigen values of a matrix A of a
quadratic form are positive then the quadratic
form is
1) Positive definite
2)Negativedefinite
3)PositiveSemidefinite
4)Negativesemidefinite
4.In a square matrix A of order 3,
a; = sum of its leading diagonals
a,=sumoftheminorsofitsleadingdiagonalsas=|
A|=determinant of A=detA
ThenthecharacteristicequationAis
1)2%-a;4%+a12-25=0
2)A%+a1 A% +a,A1+a3=0
3)A-a1A2+apA+4=0
4)a,+aA+azA*=0
5.For the function 2(x*-y?)-x*+y*, the point (0, 0)
isa
1) maximum 2) minimum
3)saddlepoint 4)noneofthese
6.Particular integral of (D?-4D+13)y=e*

eZX er
1)< 2) =
3 4) &
7. Solve (D*-1)y =0
)y=e+c 2)y = e*+e*

y=Ae’+Be™* 4)y=1+x+¢"

8. If A=fw(a b), B="1y(a b)and C = fyy (a,
b) then f(x, y) has minimum at (a, b) if fy

=0,fy=0 and
1)AC<B%andA<0 2)AC>B%andA<0
3)AC<B%andA>0 4)AC>B%andA>0

9. Form a partial differential equation
fromx?+y?+(z-c)*=a
1)xq+yp=0 2)x+y+pg=0
3)xpa+yq-2=0  4)yp-xq=0

0. 7()-

1)t 2)~
3 4)0
11. IfFissolenoidalthencurlcurlcurlcurlF is
1)F 2)F?
3)V2F AHVAF
12. If F =(z+3y)i+(x-
22)j+(x+az)kissolenoidalthena=
1)0 2)1
3)3 4)2

13. ThetemperatureatanypointinspaceisgivenbyT
=xy+yz+zx.Determinethedirectionalderivativ

eofTinthedirectionofthevector 3 1 -
4Eatthepoint(1,1,1)
2 2
1) S 2) — S
2 2
3) > 4) — >
14. Evaluatef, Z;%WhereCis|z|: 1
1)2mi 2)-2mi
3)3mi 4)mi
15. Findtheresiduem ofatz=2
2 2
1) 5 2) — 5
4 3
3) 5. 4) o
16. f01+1(x2 — iy)dzalongthepathy= x
5 5.
1) 5 2) s +1

1
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17.

18.

19.

20.

21.

22,

23.

24,

3) % —é 3) ; probabilities % % and % respectively.Obtain
Thecriticalpointofthetransformz®+6z F(1) where F(X) is the distribution function
1)3 2)-3 of X.
3)2 4)6 1)1 2) <
Ifonlythemagnitudeoftheangleispreservedthe 3 f A f
nthetransformis called )3 )%
l)ConformaI 2)|Somorphlsm 25 IfarandomVariable‘X’hasthep.d.f.
3)uniform 4)isogonal FO) = {xzi if—1<x<1
ThevalueofL (t%et)is 0 otherwise
! 2 Findthemean
1) (s+2)? 2) (s+2)?2 2 1
)2 Pyl D3 23
(s+2)3 ) s+2 3 4 4 1
$2L[f()]-sf(0)-F(0)= )5 )3
1) £(0) 2) L(f"(0)) 26. Momentgeneratingfunctionofabinomialdistri
3) L (f'(1)) 4) L(f(t)) butior:abouttmeanis .
- n
FindL(sin3t) 1)(qe™+pe”) 2)(pe'+qe)™
P> 2= 3)(pe'+ge™)" 4)Noneofthese
$749 S 27. IfE(X)=2andE(X?)=4thenE(X-2)*=
%) s Nirs 1)8 2)2
Theinverselaplacetransformforthedifferential 3)0 4)4
equation y" + 2y' - 3y = sint given y=0, y'(0) 28. Iftheprobabilitydensityfunctionofarandomvar
=0whent=0 iableXisf(x)=2x(0<x<1)thenvarianceofXis
af 1 D1 2)2
1) L _(s+1)(s+2)(s+3)] )5 )1
2) L[ ———]| 3 %
L(s—1)(s+3)(s*+1) 29. Abinomialdistributionhasmeanis4andvarianc
-1 1 . .
3) L m] eis3findn.
2 L 241 1)10 2)12
[(s2-1)(s3+1)(s—1) 3)121 4)16
Newtonsalgorithmforfindingthepthrootofanu 30. Momentgeneratingfunctionofthepoissondistri
mberNis butionis
P Alet-1 t-2
1) + N 2) 2y et 2)ef
PXy 3) e/let—l 4) et — et
(p—l)xlf +N _ (p—l)x,f +N
3) 2Dy 4) Xk+1 = pxlz:—l
Suppose that the random variable ‘X'
assumes three values 0,1 and 2 with
ANSWERS
1.3 2.4 3.1 4.1 5.3 6.1 7.3 8.4 9.4 10.3
11.4 |12.1 13.2 14. 2 15.1 16. 3 17.2 18. 4 19. 3 20. 3
21.1 | 22.2 23. 4 24. 1 25.2 26. 1 27. 1 28.3 29.4 30.1
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DETAILED SOLUTIONS
©)
Sumoftheeigenvalues=traceofA
=sumofthemaindiagonalelementsofA
=3+(-3)+7
=7
(4)
CharacteristicpolynomialofA

1—x 2

|A—xI) = | X

1—x
(1 -x)*-6=x%+ 1 -2x-6
=x?-2x-5
ByCayley-
HamiltontheoremeverynonsingularmatrixAs
atisfiesitscharacteristicequation.
=A% - 2A 5| =0
(1)
Thequadraticformispositivedefiniteifalltheei
genvaluesarepositive.
1)
Requiredcharacteristicequationis
B—-—aq 2 +a,l—a3;=0
©)
u=2x?—-y?—x*+y*
ou 3
% = 4x —4x
d%u 5
o =4—-12x
u 3
a_y = —4x + 4y
d%u 5
ek —4 + 12y
R
oxdy 0
d%u
A= m(0,0) =4

d%u

0x dy
2

0-u
= — = —4
€ = 55200

B = (00)=0

NowAC-B?

10.

11.

=4(-4) -0

=16<0

i.e., AC-B*<0
Therefore(0,0)isasaddlepoint.
1)

Pl =—=———
D2-4D+13

er

- (2)2-4(2)+13
er

er

9
3
Auxiliaryequationism? — 1 =0= 0 =m=+1
~Solutionisy = Ae*+Be™
(4)
f(x,y)hasminimumat(a,b)if f=0,f,=0andAC-
B%>0andA>0= AC>B%and A>0
4)
X>+y*+(z-c)’=a’
2x+2(z-c)2—i=0
x+(z-c)p=0

(z-¢c) = —%

Alsodifferentiating(1)partiallyw.r.toy

0z _
2y+2(z-c)5—0
=Yy+(z-c)g=0
> (z-c)=-§

From(2)and(3)
X _ y

P q
=Yyp-xq=0
®
Vo) = £0) (
V()=

r3
4
VX (VxF)=V(V.F) — V?F
= —V%F
(Fissolenoidal=>V. F=0)
LetV=VxVxF
thenV=—V?2F
NowVxVxV x V xF

(D)

Q)

. 3)

R il

)

1=

3
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12.

13.

14.

=V x V xV=V (V.V) - V?V

=V (V.(VXxVx F))-V2V

=V (div(curlVxF))-v3V

= -V2V/[* div curl F=0]

=-V2(-V?F)

=V*F

w B

AvectorFissolenoidalifV.F=0

VxF= (;—Xi+:—yj+;—zk)

[(z+3y)i+(x-22)j+ (x+az)K]

=0

>Z(z+3y) +2(x—22) +
ax ady

:—Z (x+az)=0
l.e.,0+0+a =0
l.e.,a=0
)
T=xy+yz+zXx
.d .0 9
Vo = (la_x+]E+ka_z) (xy +yz + zx)
=i(y+2)+j(x+2)+k(x+y)
Vo (1,1,1)=2i+2j+2k
é=unitvectoralong 3i-4k

_ 3i—4k

~ Vo+16

_ 3i—4k

T s
~Directionalderivativeat(1,1,1)inthedirection

of3i-4k

P 3i—4k
=(2i+2j+2K)(252)
=:(6-9)

_ 2

5
(2)

Cauchy’sintegralformulaforhigherderivatives

Ifafunctionf(z)isanalyticwithinandonasimple
closedcurveCandaisanypointlyinginit then

vay— L f(z)dz
f(a)_Zni (z—a)?

/'N

]
—

v :

15.

16.

17.

-
NV

dz e %dz

fC z2eZ - fC (z—02)

Letf(z)=e™

f'(z)=-¢"

f(0)= -e°=-1

z=0liesinside|z|=1

~ByCauchy’stheorem
—2dz f(z)dz

. o=

= 2mif’(0)

= 2mi(-1) = -2mi

@)

. i M
ReS|dueoﬂ‘(z)atz-alsZ R a(z a)f(z)

~Residueat z=2 is

lim z _ 2 2
7 —> a(z - 2) (z=2)(z+1)2 - (2+1)2 )
3)

z=x+iy=>dz=dx+idy

f01+i(x2 —iy)dz = f01+i(x2 —iy) (dx + idy)
[puty=x;dy=dx]

= fol(xz —ix) (dx + idx)

1
= J (x? —ix) (1 + i)dx
0
. X3 lxz 1
= (1 + l) [?— 1710

asol-)
5_¢

~6 6
2)

Let W = f(z) = 2°+6z

thenf'(z2)=2z+6

Critizalpointsof w = f(z) is givenbyf'(z)=0
=2z+6=0
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=7+3=0

=z=-3

18. (4)

Ifonlythemagnitudeoftheangleispreservedthenthetr
ansformiscalledisogonal.

19. (3)

Formula:

L[e®'f(t)]=F(s+a)where

F(s)=L[f(1)]

Heref(t)=t*

.-.L(f[t)):S%

~ Lle™%tt?] = G128

20. (3)
Lf"(t)]=s"LLf(t)]-sf(0)-f'(0)
21. (1)

L(sinat)=——

~ L (sin 3t) =

232

22. (2

y"(t)+2y'(1)-3y(t)=sint

TakingLaplacetransform
L{y"(t)+2L(y'(1))-3L(y(1)) = L(sin t)

= S°LIy(®)]-s y(0)-y'(0)+2[s LIy(®]-y(0)]-3LLy(D)]

1
T2+ 1
=s°LLy(t)]+2sLLy(t)] - 3LIy(t)]
1
T2+ 1
=(s*+2s-3)L[y(t)]= 2+1
1
Lyl = o=+ 0
1
T G-DGE-3)E2+ D
B 1
SO =L T G D
23. (4)
Letx=YN
XP=N

Letf(x)=X"-N

F()=px
Newton’sformula:
_ f(xz)
et =T )
x¥ — N
=X, — k =)
px,
(p— 1)xk + N
ka
24. (1)
F(x)= P(X<Xx)
~F(1)=P(X<1)
=P(0)+P(1)
B 1 N 1 _ 1
36 2
25. (2)

Mean= fjl xf(x)dx

1 1
=—j x(x + 1)dx
2) 4

1
=1f (x? + x) dx

l— .

26. (1)
m.g.f. ofabinomialdistributionaboutmean
=(qe"P+pe")"

27. (1)

E(X-2)*=E(X?-2X+4)
=E(X?)-2E(X)+E(4)

=4-2x2+4

[~E(4) = 4]

=8

28. (3)

E(X)=/, f(x)dx

5]
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1
= f x.2xdx
0

1
= f x2dx
0

1
E(x?) =f x? f(x)dx

0

1
= j x%2xdx
0

... (D)
.. (i)

-2(3)=3
- "\4) 2
Variance(X)=E(X?)-(E(X))?
2 (1 2
-3 \2
2 1 8-3
3 4 12
5
12
29. (4)
Mean=np =4
variance=npg=3
(it)
)
npq 3
np 4
D 3
1=7%
p=1—q
B 3
- 4
_ 1
4
~ ()=
np=4

(1/4)
=4x4=16
30. (1)
MomentgeneratingfunctionforPoisson distribution
=M(t)=eX
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