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GENERAL STUDIES AND ENGINEERING APTITUDE

SUBJECT: ENGINEERING MATHEMATICS AND NUMERICAL ANALYSIS
SOLUTIONS

01. Ans: (b)
Sol: We are given a system of three equations in
two unknowns which will be consistent, if
2-A 2 3
2 4-x 7 =0
2 5 6-A
[Operating R3 — R3]

2-L 2 3
2 4- 7 |=0

0 1+2 —-1-A
[Operating C, + C3]
2—A 5 3
2 11-x 7 |=0
0 0 -1-X

[Expanding along R3]
[(1-X)(2-A)(11-2)-10]=0
or If, (L +1) (W>— 131 +12) =0
A+ (r-1)(r-12)=0
or if, A=-1,1,12

02. Ans: (¢)
Sol: The characteristic equation of A is
2-2 -1 1
|[A-M|=0ie, |-1 2-1 -1|=0o0r
1 -1 2-X

A% — 6A% + 9 — 4 = 0 (On simplification)
By Cayley — Hamilton theorem, we have

A’ _6A%2+9A-41=0
Multiplying by A™
AZ_B6A+91-4A1=0
L AZ_BA+9I=4A1

03. Ans: (a)
Sol: The characteristics equation is |A—x|=0
2-\2 1 1
=| 0 1-A 0 |=0
1 1 2-A
Aa=1,1,3
04. Ans: (d)

Sol: Here, u is a function of x, y and z while y
and z are functions of x.
Jdu_au audy aud

Soo— . + .
dx ox oy dx o0z dx
=e'z.1+xe'z. %(a2 —xA) M2 (—2x) +
xe’. 2 sin X cosx

2
X2z )
:e{z—ﬁ+ Xsin 2x
a‘—x

05. Ans: (b)
Sol: r=+x*+y2and 0=tan* ¥
X
or X

ox /X2 +y?
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oy
ay X2+y2
®__1 (_Lj__ y
Ox y? U x? x? +y?
1+X—2
1 (1) x
2 T2 2
oy 1+L2 X) X°+4y
X
or or X y
8(r0) OX ay \/ 2 2 2 2
- = I2+y? Xty
o(xy) |0¢ ¢ y X
ox oy \/x2+y2 \/x2+y2
B X2 y2
XA +yr 1
(x2+y2)3/2 ’x2+y2
Alternately

The given equations can be written as
x=rcosbandy=rsin©

o(x.y)

06. Ans: (b)

Sol: LetF(a) = jLn(ax)dx
X

0

Differentiating partially with respect to a

0 =X

Fr@= ]

0

x cos(ax Jdx

_ a
a’+1
—F@)=tan'a+c
F0)=0=c=0
- F@) =tana

07.

Sol:

08.

Sol:

09.

Sol:

Ans: (b)
The AEisD®-4D°+4D =0
or D (D*-4D +4) =0

D(D -2)*=0

D=0,22
Hence, the solution is

y = c1e™ + (CoX + X3)e™

or y=cy + (CoX + C3) €

Ans: ()
P.I :%e“
D°-3D° +4
Here, the denominator vanishes when D is
replaced by 2. It is a case of failure.
We multiply the numerator by x and
differentiate the denominator w.r.t D (rule).
Plox— L g%
3D* -6D
It is again a case of failure. We multiply the

number by x and differentiate the
denominator w.r.t D
2

= PV SC PR SR S

6D -6 6(2)-6 6
Ans: (d)
Given equation in symbol form is (D? — 2D+
1) y = xe* sinx

A.EisD*-2D +1=0or (D - 1)* =0 so that
D=1,1
C.F = (c1 + cx)e*

1 ) ]
P.Iz—zex.xsmx=ex. X sin x

(D-1) (D+1-1)
=e* izxsinx =e* i_"xsin dx
D D
Integrating by parts

_ox 1
=e B[x(—cosx)—fl(—cosx)dx]
=exl(—xcosx+sin X)

D

= eXJ'(— XCOs X +sin x)dx

exl— {xsin x—J.lsin xdx}— cos xJ
= " [ —XsinX — cosx — cosx]
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=" (x sin X + 2c0sX)
Hence, the solution is
y = (C1 + CoX)e* — e*(xsinx + 2c0osx)

10. Ans: (d)
Sol: Given equation is a Cauchy’s homogenous
linear equation

Putx=¢’ i.e,z=logx
dy ,d? y
X— =Dy, X =D(D-1
3
x3d—Z=D(D—1)(D—2)y
dx
where D = —
dz

Substituting these values

equation, it reduces to

[D(D-1)(D-2)+2D(D-1)+2]y=0
(D}-D*°+2)y=0

Which is a linear equation with constant

coefficients

in the given

It’s A.E is

D)*-D*+2=00r(D+1)(D*-2D+2)=0
+./4—

’ D:—l,#:—l, 1+i

The solution is
y = cie 7 + €% (C,c0SzZ + C3 Sinz)
c

;1 +x[c, cos(log x)+ ¢, sin(log x)]

11. Ans: (b)
Sol: Differentiating z partially with respect to x

0z 1 1
=—=2f +lo -
ooy oy )
—px2=2f(}-
X

Similarly, Differentiating z partially with
respect to y

0z 1 1
g= -———2y+2f( -+bgy}(—j
oy X y

ay - 2y* = 2f (3
X

From (1) and (2) we have

—px°=qy-2y° or X°p+yq=2y°
Which is the required partial differential
equation.

12. Ans: (¢)
Sol: The given equation can be written as
y2zp + x°zq = xy?
Comparing with Pp + Qq =R, we have
P=y’z, Q=xz, R=xy’
The auxiliary
dx dy dz

v’z X’z xy?
Taking the first two members, we have x* dx

equations are

=y* dy
Which an integration gives
XV = Cp v, (1)

Again taking the first and third members, we
have x dx =z dz
WhICh on integration gives

X2 —Z5 = Cpmrrnnn, (2)
From (31) and (2) the general solution is ¢
G-y, x5 =0

13. Ans: (a)

Sol: Here x denotes the length of life of dry
battery cells.
The standard normal variable
X-X x-12
s 3
x=15=1z=1

Z=

z=0 1

L Px>15)=P(z>1)
=P(0<z<xw)-P(0<z<1)
=0.5-0.4772
=0.0228 = 2.28%

14. Ans: (a)
Sol: f(x)=x"-x-9
fx)=x*—x-9, f'(x)=4x -1
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The first approximation is given by The fourier series is
f (%) X =%, =9 k2 1 37 1 5
X, =X —— L =x -0 "0 = LS _2cos 7
R TR ) T T a1 f(x)= +”(cos X = 5C0S =X+ £ 008X —. j
3x;+9 312°)+9 57
X - Sol: Now Ux = 2x and uy = -2y —1.
Hence because of the Chauchy Riemann
15. Ans: (c) o , equation a conjugate v of u must satisfy
Sol: The general solution is y(x) = ce™, Vy = Uy = 2X; Vy=—Uy =2y +1
From this solution and the initial condition, f(z)=u+iv
we obtainc = 5.7 £/(2) = Uy + vy
Hence the initial value problem has the = U +iu
solution y(x) = 5.7¢> — o+ i(yzy +1)
=2z+1i (replacing x by z and y by 0)
16. Ans:(b) f)=2"+iz+c
Sol: The auxiliaryism*+1=0
=>m=xi 19. Ans: (a)
The solutionis Sol: For the unlt circle, z = e"
Y =C1COS X+ C2SIN X eovnnnee (1) 7
y0)=3=¢c=3 t varies form 0 to 2
y ' =—Cy SINX + Cp COSX 3 2 i .
y'(0) =05 §Czdz = IO e ie"dt=2n
=-05=¢
substituting the values of ¢; and ¢ in (1), | 20. Ans: (b)
we get _ Sol: For any contour enclosing the point i
y = 3cosx — (0.5)sinx (counterclockwise)
17. Ans: (d) fc(chsmz) dz = 27i(cosz) = ~27isin zi = 2z sinh 7
Sol: ag = ljz (x) dx
f 2 21. Ans: (a)
1 o0
==| kdx=k Sol: 1 _ 1 _ _ZZn
2'[1 - 1+22 1_(_22) nz_;( )
_1p N2 1= L [t kcos™ dx= 2K sin N S (1 =1- 42t -2t (7] <1
a, sz(x)COSde 2chos 5 dx —sin= nZ:;,( ) (J | )
Thus a, =0 if nineven and
an= Xifn=1,59...., 22. Ans: (c) .
i Sol: We have f'(z) = ——
a=—— ifn=3.7.10L ... l+2
T 1 1 - o\
= =>\(-z
1422 1-(-2?) nz_;( )

=300

sm —dx——flksin anzde: 0
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23.
Sol:

24,

Sol:

25.

Sol:
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=1-2+72*-2%+..

:g( ) z%" Qz|<1)

Inte_grating term by term and using f (0) =0
we get

tan 'z = i 1) z°m

= 2n+1
Z3 3
=Z-ott (<)
Ans: (b)

7% — 7* = (1 — z) shows that f(z) is singular
atz=0andz=1.

Now z =1 lies outside C.

So, we need the residue of f(z) atz = 0.

We find it from the Laurent series that
converges for 0 < |z <1.

- )

22-72" 2

:2—13(1+z+22+z3+ ..... )

1 1 1
==+ +t—+1+z+..
AR A

We see from it that this residue
Clockwise integration thus yields

§ 3dz - =2 Rz’gosf(z):—Zni

A

is 1.

Ans: (c)

The characteristic equation is
A3)(r-4)=0

=AM -TA+12=0

By cayley Hamilton theorem, we have
A-TA+121=0

Multiplying both sides by A, we get
A-T1+12A1=0

A‘lz—7I —A
12
Ans: (d)
aﬂzgxyz & a_szAxy2
oy OX

26.

Sol:

27.

Sol:

28.
Sol:

29.
Sol:

Exact = %:@
OX
= A zg
2
Ans: (b)

The equation can be written in Bernoullis
form

i.e, erQy:— Py4
dx

. d }
y* Y iQyr=
dx

If we puty > =
Then the above equation will be reduced to
linear function.

Ans: (d)
1 1
P(A)== ,P(B)= =
(A) > (B) >
11 1
P(ANB)=P(A)P(B)==x===
( ) =P(A).P(B) = >*5=2
ARSI
P(B) 1 2
Ans: (b)
If AX = B is an inconsistent system of

equations. Then p(A) must be less than 3.
.. The highest possibility is 2.

Ans: (b)
P(X=5)=P(X=6)
—7».7\’5 e—k .7\’6
5 6l

l=&:>7»:6
6

S.mean=A=6
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30.

Sol:

31.

Sol:

32.

Sol:

33.

Sol:

34.

Sol:

-
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Ans: ()
Given

f(x)="2

~ _Cosx
e

Sinx
_ ASinx-Cosx

=e

f'(x) = e °*[cosx +Sinx | = 0

3t —x . .
—=> X ZI,T are statlonary pomts

f (3775) < 0= maximumat x =%n

Ans: (a)

The given matrix A can be obtained from
the unit matrix with elementary operation R,
<> R3. The inverse matrix corresponding to
the elementary matrix A is A itself.

Ans: (d)

We have V.(Kx §)= §.(V>< K)— K(Vx §)
Remaining three options are valid vector
identities.

Ans: (a)

We have

xdy —ydx _ d(XJ
x? X

xdy —ydx _ q Iog(xj
Xy X

xdy + ydx = d(x y)
xdy + ydx
—————=dllo

Xy [log (xy)]
Ans: (b)
In Euler's method, we neglect h? h*® and

other higher order terms.

35.

Sol:

36.

Sol:

37.

Sol:

(In the expansion of taylor series)

Ans: (a)

rL=2

Let x = number of typographical errors on a
page

et )
k!

P(x = k) =
Required probability = P(x = 0) = e

Ans: (b)
r’=x*+y*+2z°

2rg=2x
OX

or X

X r

v, =nr"? +n(n—2)r”‘3§x

2
=n, r”‘2{1+ (n— 2)):—2}

Vi +Vyy +V, =n(n+1)r"?
Puttingn = -2

4
Vi +Vyy +V,, =21

Ans: (c)

z= x”fl(xj + y”f{ij =1+12,
X y
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38.

Sol:

39.

Sol:

o
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where, z; is a homogeneous function of
degree 3 and z, is a homogeneous function
of degree — 3.

By Euler’s formula,

X2, Zyx + 2XY . Zyy + Y2 . Zyy
=3B-1)z1+(3)(-3-1) 2,

=6z, + 122,

X2 Zy+ 2XY Zuy + Y Zyy + XZx + Y2y

=6x°f; (Xj + 12y, (EJ
X y

Ans: (b)

Let u = e™*™Y, f (ax — by)

Ux = e fl(ax — by).a+ a ™. f(ax — by)
Uy = e™, f'(ax — by)(~b)+ b ™. f(ax — by)
b.uy +a.uy = 2ab u

Puttinga=2andb =3

3uyt 2uy = 12u

Ans: (a)
F=yi-x]
[Fodi=[ydx-xdy ... (1)
N
y=x
(11)
©.0) &
y=x
dy = 2xdx

40.

Sol:

41.

Sol:

42.

Sol:

To evaluate _[IE.dF alongy = x%,

so that dy = 2x dx, from (0,0) to (1,1)

Equation (1) can be written as

jlf.d? :Ixzdx—sz dx

3 1
= J— x2dx = —(X—J
0 3 0

_1
3
Ans: (c)
Cosec x cannot be expanded as Fourier

series as it is undefined in the interval

(~m, m)s.
Ans: (a)
_2
0= ! f(x)dx
2 2\2
= Ix dx = (X—j =2
0 2 0
The constant term = a—2° =1
Ans: (c)
Given: F=4xzi —y?j+yzk

div F =4z -2y +y = (4z-y)
[[ F.fids = [[] div Fdx dy dz

S \%

[divergence theorem]
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L1 =0.2(0.8414) = 0.1682
f I j 4z y dx dydz
X=0 y=0 7=0 Ko = hf(Xo + h, yo + k1)
L = 0.2(0.2 + sin (1.1682))
= [ [ 2~ yz), dx dy = 0.2(0.2 + 0.9200) = 0.2(1.1200)= 0.2240
x=0 y=0
L1 yi= 1+ 1 (0.1682 + 0.2240) = 1.1961
I I 2 y dx dy 2
x=0 y=0
1 2\t 46. Ans: (a)
=j [Zy—y—J dx .
A 2 ), Sol:
_J‘l (Z_Ejdx_ﬁ X 1 2 3
X 2 P(X) 2+5P 1+3P 15+2P
5 5 5
43. Ans: (a) We have 2P; =1
Sol: J](VxA).ﬁdSzﬂ div(VxA)dxdydz 245P 14+3P 15+2P
S v = + + =1
5 5 5
= [[[ div(curA) dx dy dz - P=005
\Y
=0 -+ di IF)=0
[ v (cur ) ] 47. Ans: (a)
Sol: For continuous random variable
44. Ans: (c) .
Sol: f(x,y) =4 - 2xy [fegax =1
X0 =0,y =02, =0.1 N
By Euler's formula = Ik(Sx 2X )dx 1
Y1 = Yo+ h f(xo, Yo) = 0.2 + 0.1(4 - 0) °
- 2\2 312
=0.6 =k 5[X—j —Z(X—j =1
2 0 3 0
45. Ans: 1.1961 16
Sol: f(x,y) =x+siny = k(lO—?jzl
Xo—O Yo = 1, h=0.2 3
_ k= 2
k1 = h(fo, yo) 14
=0.2(0+sin 1)
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48. Ans: (a)

1 - . . .
Sol: f(z): e 2 is the probability density
N 27

function of Normal Distribution
J'f(z) dz =1

.. The value of given integral = 27

49. Ans: (c)
2 3
1-41+(22)+ (22) +(22) Furenn
1_e? 2 3
Sol: = a
3
(—22—222—4'2—.....}
3
__2_2_ 4_
T T

50.

Sol:

4
Res.f(z)=——
z:O( ) 3
Ans: (b)
2
Letf(z) = =2

(2_1)10 !
Then the singular point of f(z) is z = 1 and

the singular z =
lz| = 2.

1 lies inside the circle

0z) _ Z°+z
PR

.. By Cauchy's Integral formula, we have

Now, f(z) =
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