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5'16:7 FN:AN 209 (1409)

ENGINEERTNG }IATEEMATICS

Time : T'hree hours

Maximum Marks ; 100

"drsu,er FlvD Eussitions, taking ANY TWa from Group A,
ANY TWo/ronr Group B and ALL from Group C.

All parts of a question (a,b,etc") should
be answered at one ploce.

,dmswer should be brief and to-the-point and be supplemented
witlr neat s&erc&ss" Unnecessary long answers may

result fn los,s af marks.

An.y missing or wrong, dalu may be assumed suitably giving
proper justification.

F"igares on the right-hand side margin indicate full marks.

Gmup A

t" (rr) A function "f(x) is defined in the interval0 Sx < 2 by

.f(x)=x24x+l;0S.rSl
=2x+[ ,lsxS?

Examinethederivabilityof /(.r)atr= l. 5

(D) If y(r) : sy-tt,then obtain a relation involvingy,,yo
andy. Further use this relation to ot*ain thc result

(t * rr) /*z- (2n + l) U,+r - (lr, + l) y, = 0

In the above, y, (r = l, 2, . . .n. . .) represents the rth
derivative ofy(r) with respect to.r. 5

(c) Findthedirectionalderivative af ry+yz+z in the
direction ofthe vector i +2j +2katthe point (1, 2, 0). 5

(Ttum Over)
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2.

{d} if S be the length of an arc of Sayt * -r (x -. aF
measured from the origin to the prrint (r, y), then
show that

352 =" 4rz + bp.

(a) If"r = u - v and y = * -- f,then evaluate the Jacobian

le el
ltu avl
lay ayl
la, a, I

i&) Crbtain the reduition formula for

Itt"-' x)rz *.
Hence, evaluate

f,trt-, x)4 &.

(c) Evaluate

te."as
s

wherel = (x + )F)i -bj + 2yzk and.f is the surface
ofthe plane b + y + ?z = 6 included in the first octant" ?

(c) Evaluate tre definite inGgral

J-ttzt&
J _::. 

5
n,r..|4-9x2

{&) Using Gaussian elimination and back substiurtior; solve
the set of following equations :

3.

x+y+22=41
' Zx+Zy+r-r=-l I

y+z+n=6 
[y-z+2w=5 ) I

(Continued I
$"' r':ii'*!\{'aN?S9(t409) (Z)

i ,iLre. {&t:v i

(c) Stato the Green's theorem in the plarc. Veri$ this
theoremforthe function

1=(P,xl-rr)i+(xl+Y'U
overthe region enclosedbyy*re and t= !2" 7

4. (o) Find the eigenvalues and eigenvectors of a 3 x 3

mdix '

ti i.il
(D) Find the inverse of the matrix

[r l 3lI i 3 -31
l-z -4 -41

(c) Givethematrix

[rr3l
e=lr 5 l l,

i-r I rJ

conskuct a matrix F which transfornr the matrixA to
its diagonal form. Hence, evaluataA{. 4+4

Grcup B

(a) Conridoring an equation ofcircle

(x-aY+6r-bY=e
. 

where (a, b) arc the co<rdinatcs of, th* centre
and c, the radius, obtain a differential equrtion of an

appropriate order and de1pe,.,, 6

i 6), l'rove t*rat the wheile l*ng$& trf tire 6t?r"]'e "r?({*x '* 3} er

1;1r1ai i5 nu,*'t;f. $'

6
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(r) $tate {he Rmlle's Sreorern ofdifferential calculus, Varify
whe$le.rthe theurem ir appliuahlc to Orc f,ucation

"/(r) 
* 2 +"(r* lP, 0 Sx 32 6

6" (a) Solvethedifferurtialequaticrn

{**f)tu'ry&=0.
(fr) Solvm

d2-+L+ 
y1*y=(t-s2)z&2' dt

(c) Verifo that the serios

&-r J3-t JT*r
--- r --=--- I -=-- r...€r3r_l 4r_l 5r._..1

isconvergent. 5

(d) $hovr that the function

t$, y) = t&n-r Ux) + sin-'(x/y)

is a homogenanus frrnction ofrand y and tfueir compute

af afx*+y*. 5ox oy

7. (a) Giventhcrelarion

s(x,y) *t$+ y) + g(x,y)

by elfuninating thc arbihary frrnctions/and g, dcvelop
a partial differ*ntial equation ofappropriate orderand
degree. 6

(e) Uso the well-knourn Lagrange's theorem to solve the
panial cliffercntial equation

*'(y * 4# + yz(z- 
")f *) = z,(x.- t) 6firE \oy,l

(u) (f) Find the Laplace transform of the f,unction

f (.t') - (1 * e')/t. 4

(if) FindtheFourier sine transform of the function

f g) = se,t. 4

8. (a) Find the inte,rpolating pol3rnomial fortlre data :l(-l) = 0,

"/(0)= l, f(l):2. 5

(r) Mr. X has one share in a lottery in which there is one
prize and two blanks. Mr. Y has thrce shares in a
lottery in which there are three prizes and slx blanks.

Compare the probability of X's success to that ofY's
suoc€ss. 5

(c) Solvethefollowingonedimensionalwaveequation: l0
*u ^2-'

#=#'"=u(x't);o('rsI
tt (0,') = 0l -
u(l't)= o | 

**o* conditions

(u\ =o I
\ 0, /r=o - l Initial Conditions

and z(x,0) = r(r-x),|

Gnoup C

9" Answerthefollowing: l0 x 2

(f) Giventhematrix

t,r= [], ?],
find the matrix [B] such thatthe product matrix is

f t -r'I
[,r] [a] = L_; ;l

S'[6:7FNr.dN?{19ti4d}9} ( 4 ) (Cantinued) S'16:7FI.i:AN209(1409) ( 5 ) {Tum Aver )
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(r) W'hat is the rank of *re matr'ur [ 4 ,156 va *- "** p 4J

(rt'$ [,€t .f(x) = 7x2? +3y2i *  zzk"Flndcurl div/(r).

(rv) Given

f (x) = xzy * 7frx,

computo

al' af* 
ar+ Y q,'

(v) Find the valuc ofthe integral

a-
I --=l-- *toJaz -az

(vi) Findthe Laplace hansform of the function

&flr)
-{'

given ffif(x)l * F(s).

(r'f$ State the m.ean value fheorcm ofdifferential calculus.

(r,iii) Let a =2i +3j -t and b =i *36. Express rle
veo"tor.r in the equation 3a + 2x = b in fierms of i , j, t.

(lx) Is the infinite series

.-l-* -*2--*....*4.7.rO' 7.t0.l3' 10.t3.16

convergent or divergent ?

(x) Findthefirstderivative of /(.r) at r=0'3, where

/(r) is grven by

x 0.1 0'2 0"3 0',1 0"5 S'6

.f(x) a'42s 047s 0'400 0'450 CI'S?$ 0'575

S'16:7flFi;AN?0${14{R) (6) A$-1}$$
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W'16: 7FN: AN209 (1409)

ENGINEERING MATHEMATICS

Time : Three hours

Maximum Marks : 100

Answer FM questions, taking ANY TWO from Group A,
AI.IY Two fro* Group B and ALL fronr Group C.

All parts of a question ( a,b,etc.) should
be answered at one place.

Answer should be brief and to+he-point and be supplemented
with neat sketches. Unnecessary long answers m6y

result in loss of marks.

Any missing or wrong data 
:noy 

be assumed suitably giving
proper justification.

Figures on the right-hand side margin indicate full marks.

Group A

l. (a') lf y = a cos(logx) + b sin (logr), show that

*r+4r*Y=o
andfu,*2* (2n+ l)xy,*r + (n'+ l)y,: 6 5

(D) Examine the convergence of the series

Ji-t, Jf-t. Jq-r,T"7u"fr+....... s

(c) lf u:logrwhere *=(x-a)' +0/- b)'+(r-")2,
show that

Azu . O2u . O2u It*&* a*=7' 5

(fitrn Over)
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5

5
2.

(d) Show that the set .I{: {(x, !, z) | ,o^+ by + cz: 0,

o, b, c € R3) is a subspace of 'R3. What is its

dimension ?

(a) By Maclaurin's theorem find the expansion of
y : sin (d - I ) upto and including the term in rf -

(D) If I,= |ffi, provethat

2(n -l)azI , = + (2n -3)I nq.(*2 *o21n-r

Hence evaluate fi n' +t'1-3 &

(c) Find the volume ofthe solid formed by the revolution

of loop of the curve

f(a * x) : x2(3a - x)

about the x-axis. 5

@ If I be the linear operator on P defined by

T (x, y) : (4x - 2y, 2x + y'1.

Compute the matrix of 7 relative to the ordered

basis {2,, ?, } whereir= (1, l), ir: (-1, 0). 5

3. (o) If f(x,y)=+*$*+, show that
x' x-y x" +)y"

,*. y*+zf -s
Hence, find the value of

t#*2*#.r'#.
W'16:7FN:AN209 (1409) ( 2 )

(b) Find the directional derivative of the divergence of
the vector il - *yi + *yzi + ,2i at the poini12, 1,2)
in the direction of the outer normal to the sphere
x'+ f * *:9.

(c) Test for consistency and solve the equations :

3xr+4xr+5xr+6xo=7,
4x, + Sxr+ 6x, + 7 xn =8
5x, + 6xr+7xr+8x* =9
l0x, + llx, +12x, +l3xo =14

(d) Evaluate

i't cosy dydx

JJ@
(a) Find the minimum value of x2 + f + z2 giventhat

ax * by + cz = p and justi& your result. 5

(D) Use the Gram-Schmidt orthonormalization process to
determine the orthonormal basis for the given set of
linearly independent vectors

I = (1,0, [), i2=(-1,1,0)

i, - (-3,2,0). 5

(c) Use divergence theorem to evaluate

[!(;*a, + x2 v dz dx + *2, a.0)
,s

where,S is the surface of the region bounded by
theclosed cylinder *+f = d,z:0 andz= b. 5

(d) Find the eigenvalues and eigenvectors ofthe matrix

4.

5

(Continued)

f-z z -31
A=l 2 I -61f-r -z ol

W' 16: 7FN : AN209 ( 1409) ( 3 )

5

(firn Over)
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Group B

5. (a) Solve:

(yo +2y) dr+ (ry'+2y4 -4x) dy:O S

(D) Use Laplace transforms to evaluate

f* t'r*t sint dt 5
JO

(c) Given the following table, find the Fressure of steam at

142"C and 175 "C by using appropriate interpolation' formulae:
o

Temp "C : 140 150 160 170 180

Pressure : 3'685 4'854 6802 8'076 10'220
(kgflcm2) 5

(O A firm installed as en experimental measure three

computers at a central place in a big industrial complex.

The number of demands for a computer on each day
is distributed as a Poisson variate with mean 2.

Calculate the proportion of days on which neither
computer is used (l l) some ofthe demands is refused. 5

6. (a) Solve:

dzv dv

#*o#+lly=xd2'+A2' sin2x 5

(D) The following table gives the values of a function at
equal intervals :

x : 0'0 0'5 l'0 l'5 2'O

"f (*): 0'3989 0'3521 0'2420 0'1295 0'0540

Evaluate -f ' (O),f"(O) and fit<*>*. s

(c) The average number of miles per litre ofbrandl petrol
found by running 5 similar cars under identical

conditions was 6.6 with a standard deviation of 0'12.
When brand .B of petrol was used in 6 similar cars
under conditions identical to the former the average
mileage czrme out 6'3 with a standard deviation of
0.13. Could we, onthe basis ofthis datUconclude that
brand I petrol gives significantly more mileage than
brand B ?
(Given 5% values of r for d.f. 9, l0 and I I are 2.26,
2.23 and2.20 respectively.) 5

(d) Solve:

'(,' - ,4X* v(*' - 4X - ,(v' - *') s

7 . (a) Apply the method of variation of parameter to solve

dzv
#+ 4Y = 4sec2 2x 5

(D) The following data relates the production(x) and

import (y) of an item in India during five consecutive
ye,fs :

Production (x) : 48'2 47'l 4l'9 42'2 43'7
(in 1000 tons)

Imports (y) : 1.6 1.8 2.6 2.7 2.8

(r) Compute the correlation coefficient between
production and import.

(rr) Estimate the best value ofy for x: 45'5. 5

(c) The mode of a certain frequency curve y:f (x) is
very near to.x: 9 and the values of the frequency
density/(x) forr: 8.9, 9,9.3 are respectively 0-30,

0.35 and 0'25. Calculate the approximate value of the

mode by using Lagrange's interpolation formula. 5

W' l6: 7FN: AN209 ( 1409) ( 4 ) (Continued) W' 16: 7FN: AN209 ( 1409) ( 5 ) (Turn Over )
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(d) In an explosive factory cordite sticks are manufactured
by two processes were as below :

Defective Non-defective
Process A : 100

Process B : 60
900
440

Does this data indicate that the Process A is superior
to the process B ? (5% values of chi-square for d.f.
1,2 and3 are respectively 3.81L,5-99,7.81)

8. (a) The equations of motion of a particle are given by

dx

*+nql=0,
dv

A-rtx = 0

show that the path of the particle is a circle.

(D) The mean inside diameter of a sample of 200 washers
produced by a machine is 5.02 mm and the standard
deviation is 0-05 mm. The purpose for which these
washers are intended allows a morimum tolerance
in the diameter of 4-96 to 5.08 rnm, otherwise the
washers are considered defective. Determine the
number of defective washers in the sample produced by
the machine, assuming the diameters are normally
distributed. (Given 0 (l'2) = 0'8944 where

0(z):

(c) Astringoflength I is initially at rest in equilibrium
position and each of its point is given the velocity

I

Jzn
ya** *>

,.,,"(+)*'(?)

W'16:7FN:AN209(1409) ( 6 ) (Continued') W'16:7FN:AN209(1409) (7 ) (Turn Atter)

where 0 < x I l, at/ : 0. Determine the displacement

functiony (x, t). 10

9.

Group C

Answerthe following:

(r) A tunction f (x) is defined by

l0x2

f (x)= , rin| in (- t, t)

=0whenx=0

Are the conditions of first mean value theorem of
differential calculus satisfied inthis case ?

(rr) If x2 + y2 + z2 - 2.ry2: l, show that

dx dv dz

w-waf,l==v
(fil) Let X, be an eigenvalue of a square matrix I with

corresponding eigenvector X.l,etP(X) = ao*-arL +
azlv+ "' + a ?u. Define P(A'): aJ + oy' * af'+ "' +
o/4". Show that p (A) X = p ()') X.

(rv) If Q satisfies Laplace equation, show that V$ is both
solenoidal and irrotational.

(v) If P and D are respectively modal and spectral
matrices of a square matrix l, then show that

A' : pA p-r

(vr) lf Ezw:ri and h: l, find nx.

I
(vii) Is 

5 
sin 6x the particular integral of the equation

#+36Y= 4cos6x ?
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(viii) If F (s) is the complex Fourier transform of f (x),

prove that

FU (*)cosex) = jt.t" + a) + r(s - e))

(rx) Showthatthe vectors il :(l + i,2i) and i = (1, 1 + t)

are linearly independent overthe real field.

(x) ThediameterXof an electric cable is a random

variate with probability density firnction

f(r)-iz-(l -x),0<x<1
Show that E(X)= :.

W'16:?FN:AN209(1409) ( 8 ) AG- 1,000
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