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(d) If x"" yY ~ = c, show that at x = y = z 

iJ2 z 
-- = - ( x log ex ) - 1

• 
oxoy 

2. (a ) The temperature T at any point ( x, y, z ) in space is 

T = 400 xyz2. Find the highest temperature on the 

surface of the unit sphere x 2 + y 2 + z 2 = 1. 

( b ) In what direction from ( 3, 1, - 2) is the directional 

derivative of ¢ = x 2 y 2 z 4 maximum and what is its 

5 

5 

magnitude? 5 

(c) Test the convergence of the power series 

f 2n! 2 n xn, (x>O) 
0 nn n! 

(d) Expand f ( x ) =tan x about x = n;f 4 up to first three 

terms by Taylor's series. 

3. (a) State the Green's theorem and evaluate 

S [ (y- sin x) dx +cos x dy }, where C plane 
c . 

5 

5 

triangle enclosed by line y = 0, x = ~, y = ~ x. 5 
2 1t 

( b ) Find the ei.gen values ahd eigen vectors of the matrix 

A=[-~ ~ =:j 
-1 -2 0 7 

AN 209 (1409) ( 2 ) (Continued) 

( c l Solve the following system of equation by using 

Gauss elimination method : 

x- y+2z=-8 

x+y+z=-2 
2x- 2y+ 3z=- 20 

4. (a) State the Stokes's theorem and evaluate 

£--+ ~ --+ "" " ''/:: F·d r, where F =y2i+x2j -(x+z)k 

and C is the boundary of the triangle with vertices 

8 

at (0,0,0), (1,0,0) and (1, 1,0). 6 

(b) For what value oH. and r, the system of equations 

x+y+z=6 

x+2y+3z= 10 
x+2y+A.z= r 

have { i ) no solution, ( ii) unique solution, (iii) more 

than one solution? 

(c) Use divergence theorem to show 

t "r d -: = 6 v, where s is any closed 

8 

surf ace enclosed by volume V. 6 

GroupB 

S. (a) Define Bernoulli's equation and solve 

xy (1 + xy2 ) dy = 1. 
dx 

( c ) Solve ( D 2 + 4) y = x sin x. 

AN 209 (1409) ( 3 

6 

7 

7 

(TumOverl 
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7 

(b) Solve. 

(D2
- 6D+ 9)y= e3""lx 2 

by using variation of parame_ter meth~d. .6 

(c) If L {l(t)} ~ l (s ), then pr~ethat 

L{f(at)}~.! l (s;ll) 
a 

and evaluate L {sin 2 t · c()s 3t ) · wher~ L ·represents 

the Laplace transform. 7 

7. (a). Write Newton's backward interpolation fomuilaand 

evaluate value off (21) from the following data: 

X 0 5 10 15 20 

y 1·0 1·6 3·8 8·2 15·4 

(b) Define Simpson's ,one-third rule and estimate the 

area bounded by the curve y=I(x ),. x-axis and 

ordinate x = 0 and x = 5 from the following data: 

X; 0 0·5 1 1·5 2 2·5 3 3·5 4 4·5 5 

f(x) 1 2·1 3·2 4 5·1 6·2 7·2 S·3 9 10·2 12 

(c) A certain screw-making ~chine produces an 
> ' • ~ ' 

average 2 defective screws o~uf 100, and pack them 
:,·r;. 

in boxes of 500. Find the "probability that ,a box 

7 

6 

contains 15 defective screw~. 7 

8. (a) Constructth~difference table from the following v~ue 
of y, where value of x are U} 1·05, and ( ii) 1·45 

X: 1·0 I ·1 1·2 1·3 1·4 1·5 

J: 0·24197 0·21875 0·19419 0·17137 0·14973 0·12952 

Al'l" 209 (1 <1()0~ 

6 

{ b ) Estimate the value of n;, correct up to three decimal 
-~ 1 

:Pla __ .:· ces, from f - 1
-

2 
dx by using Simpson's 

.,, ~1+x 
·~ne-third rule when number of sub-intervals is 4. 7 

( cl The incidence of occupational disease in an industry 
is such that the workers have 20% chances of suffering 

from it.. What is the probability tbat out of six workers 

chosen at random, fo~r or mote will suffer from the 
disease? 7 

Groupe 

9. Select most appropriate and unique choice for the 
following: 1 x 20 

(i) In usual notation, for Binomial distribution, npq, is 

(a) <np 

{b) np 

(c) >np 

( d ) none of the above 

xsin2x 
(a) -4-

(b) xcos2x 
4 

sin2x 
{c) 4 

'~ 209(14091 ( 5 ) (Tum Over) 
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(iii) TheC.F.ofy·-2y'+y=xe .. sinx is 

( c ) none of the above 

(iv) H n is a posftive integer, then L( t» ) is 

(a) (n+l}!/s" 

{b) n!/ s»+ 1 

{c) n!!s" 

{ v) The value of L -I {-
1- } is 

s-a 

{a) ~~ 

{c) ~-t 

{ vi ) For .the Poisson's -distribution if 
2 

p(x=2) =3p{x=l), then mean of Poisson's 

distribution Win be 

(a) 0 

(b) 4/13 

(c) 3/4 

AN 209 {1409) ( 6 , (Continued, 

( vii) The differential equation 
y' + ycosx=sin2x is 

(a) exact 

(b) linear 

( c ) homogeneous 

( viii ) The rank of the matrix 

I~: !]is 
3 7 22 

(a) 2 

(b) 3 

(c) 4 

(ix) For any closed surfaceS, 

S j curl F · ;; ds is 

(a) V 

(b) s 

(c) 0 

(.x') The directional derivative of the function f = 4 xz3 

• the point ( 1, - 1, 1) along z-axis is 

(a} 12 

(b) 144 

(c) 0 

AN 209 (1409) ( 7 ) (TurnOver) 
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(xi) The unit normal vector to the surface f = xyz at 
(l,l,l)is 

{a) -
1 (i-j-k) 

-13 
(b) -

1 
(i+j+k) 

-J3 
(c) 6 

(xii) The integrating factor of the differential equation 

{xy3 + y) dx + 2 (x 2y 2 + x+ y 4
) dy=O is 

(a) l/ y 

(b) y 

(c) 4/x 

( xi.ii) The equationx dy-y dx = 4 x 2 + y 2 dx is 

(a) exact. 

(b) linear. 

( c } homogeneous. 

( xiv) If expected and observed frequencies are equal, 

then x2 is equal to 

(a) 1 

(b) 0 

(c} 1·5 

AN 209 {1409) ( fl ) (Continued ) 

{xv} For standard normal variate mean !.lis 

(a) 

(b) 0 

(c} 6 

( d ) none of the above 

{xvi) By using Green's theorem, value of 

t.(3x 2 -8y2 )dx+(4y-6xy)dy, where Cis 

the boundary. of the region defined by y = .VX, 
y= x 2 is 

(a) 3/2 

(b) 3!10 

(c) 8/3 

( d ) none of the above 

( x_vii) One of the eigenvalues of the matrix 

(a) 0 

(b) 1 

(c) 6 

[ 1 -2] is 
-5 4 

(d) none of the above 

(x vin) Given that 
x: 1 2 3 

y: 2 5 10 

the value of '1 2y 5 is 

AN 209 (1409) 

4 5 
1'7 26, then 

9 ) (Turn Over) 
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(c) Are the following vectors linearly dependent'? . x2 y 
-4 --) --) 3. (a) The smaller segment of the ellipse-+-= 1 cut off 
x1 = (1, 2, 4), Xz = (2, - 1' 3 ), A)= (0, 1' 2), a2 b2 
-4. 

by the chord x =!. revolves completely about this x4 = (- 3, 7, 2) 2 
chord. Find the volume generated. 5 

If so, find the relation between them. 4 
1 1 'ogx-logy 

(d) Examine the convergence of the series 
(b) If f( x, y) =-+ - + • , prove that 

xz xy x2+ y 
2 6 2 14 3 2"+ 1 -2 n af af 

1+-x+-x +-x + ... + x + ... x- + y- =- 2f{x,y) and 
5 9 17 2"+1+1 ax ay 

where x>O. 6 o2f 32 f o2 f 
x2-+2xy-- + y 2-=6f(x,y) 

%. (a) Use Maclaurin's theorem to show that ox2 oxoy or 

xz x3 
5 

e"coa" = 1 + x +---+ ... 
(c) Find the characteristic equation of the matrix 2 3 

5 

A=[-: 
- 1 

-4] 2 
xf2 -2 

(b) If/,= xsin"xdx andn>l, 
and verify that it is satisfied by A and hence fmd the 0 

prove that inverse of A. 5 
'n -1 1 

I=--/ -z+- (d) Divide 24 into three parts such that the continued 
" D " nz 

149 product of the first, the square of the second and the 
Hence deduce that 15 =- 6 cube of the third may be a maximum. 5 225 

4. (a) Reduce the matrix 

[ 3 
- 1 

-i l (c) Find the constants a and b so that the surface - 1 5 

ax2
- byz= {a+ 2) x will be orthogonal to the 1 - 1 3 

surface4x2y+ z3 =4 at the point (1, - 1, 2). 4 to the diagonal form and find the modal matrix. 5 

(b) A vector field is given by 
(d) Test for consistency and solve: -4 

3x 1 +2x2 +2x3 -5x4 =8 
F.;::; (x2 + xy) f+ (y1+ x2y)J 

2x1 +5x2 +5x3 -18x4 =9 Show that the field is irrotationa1, and find the scalar 
4x 1-x2 -x1 +8x4 =7 5 ~ 

potential such that F ~grad¢. 5 

"'~ 209(1409) ( 2 l (Continued) 
AN 209 ( 1409) (Tum Over) 
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(c) Use Stokes' theorem to evaluate 

S ( e" dx + 2 y dy - dz) 
c 

where c is the curve x 2 + r = 4, z = 2. 

( d) Change the order of integration in the double integral 

s r r (y) dydx 
00 Y(a-x)(x-y) 

and hence find its value (in terms of ~ ). · 

GroupB 

S. (a) Solve the differential equation 

( b ) Solve the differential equation 

(ff- 2JJl + 3) y=cos x+ x-r: 

(c) Solve 

. X (y - z2) p + y ( Z2 - X2) q = Z ( r ~ T) 

4 

6 

4 

6 

oz oz 
where p=- and q=- 4 ax ay 

(d) Using Laplace transforms, find the solution of the 

equation 

d2 x dx _1 -+4- + 3x= e 
dt2 dt . 

. dx 1 0 With X "'- = at { = . 6 
dt 

AN 209 ( l 1n'n ( 4 ) (Continued) 

6. (a) Solve the differential equation using the method of 

variation of parameters 

~y . -+y=xsmx 
dx2 

( b ) Solve the differential equation : 

x2 ~ Y + 7 x dy + 13 y =log x 
dxz dx 

(c) A bar with insulated sides is initially at temperature 
0 oc throughout. The end x = 0 is kept at 0 OC and heat 

is suddenly applied at the end x = 1 so that 0 u = A for ox 
x = 1 where A is a constant. Find the temperature 

6 

6 

function u (x, t): 8 

7. (a) The following data are taken from the steam table : 

Temp.°C 

Pressure kgf I crn2 
. 

140 
3·685 

160 
6·302 

170 
8·076 

190 
12·575 

Use Lagrange's interpolation formula to· compute 
the pressure at temperature 165 °C. 5 

(b) A company generally purchases large lots of a certain 
kind of electronic device. A method is used that 

rejects a lot if two or more defective units are 
found in a random sample of 100 units. 

( i) What is the probability of rejecting a lot that is 
1% defective? · 

( ii} What is the probability of accepting a lot that is 
5% defective'? 8 

AN 209 (1409) ( " ) 
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(c) In an explosive factory cordite sticks are manu­
factured by two processes A and B. Mter 
inspection the results found were : 

Process A 
Process B 

Defective Nondefective 
100 
60 

900 
440 

Do these data indicate that process A and process 

Bare of same quality? (5% values of ·l for d.f. 1, 
2 and 3 are 3 · 84, 5 · 99 and 7 · 82 respectively). 7 

. (a) Find the first and second derivatives of the functions 
tabulated below at x "' 0 · 40 : 

X 0·40 0·50 0·60 0·70 0·80 
y : 1·5836 i ·7974 2·0442 2·3275 2·6511 

( b ) Find an approximate value of logeS up to 4 decimal 
places, by evaluating the integral 

5 dx ! 4x+5' 
by Simpson's one-third rule, dividing the range into 

5 

ten equal parts. 5 

( c ) In an industrial process the diameter of a ball bearing 
is an important component part. The buyer sets 
specifications on the diameter to be 3 · 0 ± 0 · 01 em. 
The. implication is that no part falling. outside these 
specifications will be accepted. It is known that in the 
process the diameter of a ball bearing has a normal 
distribution with mean 3 · 0 em and standard deviation 
0 · 005 em. On the average, what percentage of 
manufactured ball bearings will be scrapped? 
(Given that <I> (2) = 0 · 9772 where 

1 z -.!.x1 

<I> (z) =-- ~ e 2 dx). 

(d) For determining the ash contents of six samples of 
coal, each sample was divided into two equal parts 

and a part given to each of two analysts A and B. 

The percentage of ash contents found by them are 

given below samplewise: 

Sample No. 
Analyst A 
Analyst B 

1 2 3 4 5 6 

8 10 11 9 12 13 

9 13 12 10 11 12 

Do ,the two analysts differ significantly? (t0 .0s for 
d.f. 5=2·57). 5 

Groupe 

9. Select most appropriate and unique choice for the 
foUowing: 1 x 20 

(i) lff(x)=(x-a)s12 andf(x+h)=f(x)+hr(x). 

+ h
2 r (x+Oh), 

then the value of 9 as x tends to a is 11. 

8 
(a} 225 

(b)~ 
225 

(c) 32. 
225 

(d) 64 
225 
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(id If u=log(x3 +y~-x2y-xy), then the value of 

ou au 0 -+- lS ax ay 

(a) _2_ 
x-y 

(b) 2 
x+y 

(c) _2_ 
x2-r 

2 
(d)--

x2+r 

(iii) If z=f(u, v) where u=x2
- rand v=2xy, with 

(x, y) * (0, 0) then the differential equation 

az az 0 0 0 al x-- y- = ts eqwv ent to ax ay 
(a) az =0 

au 
(b) az =0 

av 
(c) az_az=O 

au av 
(d) az+ az =0 

au av 
( iv) If A be a 2 x 2 matrix over a field, the 

det (I+ A) = 1 + Trace A when A is 

( a) singular 

(b) non-singular 

( c) symmetric 

(d) orthogonal 

( v) If two of the eigenvalues of a 3 x 3 matrix, whose 

determinant equals 4, are - I and 2° Then the third 

eigenvalue of the matrix is 

{a) 2 

(b) -2 

(c) 3 

(d) -3 

( vi) The angle between the tangent vectors to the curve 

x= f+ 1, y=4t- 3, z=2f-6t 

at the points' t = 1 and t = 2 is 

~ 

( vii) The value of n for which the vector r" r is 

solenoidal is 

(a) -3 

(b) 3 

(c) -2 

(d) 2 
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( viii ) The value of the line integral 

S [sinydx + x (1 +cosy) dy] 
c 

taken over the circular path given by 

x2 + y= a2
, z=O is 

(c) 3na2 

( ix ) The solution of the differential equation 

cP . d . 
cos2 x J = 1 such that y = Jf = 0 when x = 0 is 

· dx2 dx 

(at y=tanx 

(b) y=sinx 

(c) log{tanx+l) 

(d) y =log sec x 

( x) The particular integral of the equation 

cf d 
____1'- z_2' + y = e" 
dx2 dx 

is 

1 (al - e' 
2 

· I 10 l I rontin11~rll 

(b) !xe.-
2 

(ct ! x 2 e.-
2 

(d) !x3 e.-
2 

(xi) H f{t) is the staircase function such that 

f(.t)=b when. O<t<a, f(t)=2b when 

a< t<2.a, and so forth, then Laplace transfonn of 
f(t}'is 

(a) b 

s (1- e•) 

(b) 
b 

s (1 + e-.v) 

(c) 
b 

s (1 + e..v) 

(d) 
b 

s (1- e-•) 

. -M 

{ xii) The inverse Laplace transform of!:.____ is 
s" 

(a) 
(t-a)"- 1 

. u(t- a) 
lE_:_!_ 

(b) 
(t- a)"- 1 

u(t- a) 
I.E. 

(c) 
(t- a)" 

u(t- a) 
I_Q__:J_ 

(d) 
( t- a)" 

u(t-a) 
L~ 

;\N 209 ( 140')) ! I (Turn 
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( viii) The value of the line integral 

S [sinydx + x (1 +cosy) dy] 
c 

taken over the circular path given by 

x2 + y = a2
, z = 0 is 

(c) 3Tta2 

(d) 4Tta2 

(ix) The solution of the differential equation 

cos2 X tf y = 1 SUCh that y = dy = 0 when X = 0 is 
. dr dx 

(a) y=tanx 

(b) y=sinx 

(c) log (tanx+ 1) 

(d) y =log sec x 

. ( x ) The particular integral of the equation 

tfy_2dy +'y= ex 
dx2 dx 

is 

1 
(a) - e' 

2 

AN 209 ( 1409) ( 10 ) ( Continued) 

1 (b) -xex 
2 

(c) ..!. x 2 ex 
2 

(d) !x3 ex 
2 

(xi) If f( t) is the staircase function such that 

f(.t)=b when. O<t<a, f(t)=2b when 

a< t<2.a, and so forth, then Laplace transfonn of 

f(t)'is 

(a) 
b 

s (1 - e.as) 

(b) 
b 

s(l+e-.as) 

(c) 
b 

S (1 + e'"s) 

(d) 
b 

s (1- e-.as) 

. e~~ 

( xii) The inverse Laplace transform of -- is 
sn 

(a) 
(t-a)"- 1 

u(t-a) 
IE_:_!_ 

(b) 
(t-a)"- 1 

u(t-a) 
I.E 

(c) 
( t- a)'' 
--~~ u(t- a) 

I.E_:_l_ 

(d) 
( t- 3) 

u ( t- 3) 
ln 

i\N 209 (1409) . I (Turn 01er) 
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(b) Consider the function f( x ) given by 

X 0·1 0·2 0·3 OA 0·5 0·6 

f(x): 0-425 0-475 0-400 0-450 0·575 0·675 

Use composite Trapezoidal rule to evaluate the integral 

0·6 

S [f(x )] dx. 
0·1 

( c ) Evaluate the integral 

by composite Simpson's one-third rule with spacing 
h = 0·25. You may use any other known numerical 

6 

method to evaluate the given integral. 8 

Groupe 

9. Answer the following: 2 X lO 

(i) If y =sin (2 sin- 1 x ) , then find the value of 

(1- x 2
) y 2 - xy1 in terms of y. 

(ii) Determine the region, in which the function 

z = Y ( 1 - x 2 
- y 2 

) is defined. 

(l·n··)Iff( ) x+y- 1 h a1 (af! h x, y = ---- , t en ev uate - J at t e 
x+y+l ax 

point (2, 1 ). 

( 6 ) " (Continued) 

( iv) Find the gradient of the scalar field 

f(x,y) = y 2 -4xy atthepoint (1,2). 

( v) Find the solution of the differential equation 

y dx - x dy + e 11 
x dx = 0 by suitably choosing an 

integrating factor. 

( vi) Write down the Laplace transform of 

f ( t) = e<11 cos 3 t. 

( vii ) What is the total. number of arithmetic operations 

required to interpolate by Lagrangian form? 

(viii) A bag contains 10 white balls and 15 black balls. 

Two balls are drawn in succession. What is the 

probability that one of them is black and the other 

white? 

(1X) Distinguish between 'round-off error' and 

'truncation error'. 

(X ) X 1 , ••• , Xn are independent normal random 

variables, each of which has mean!! and variance o 2 . 

What is the mean and variance of the random variable 

z=-..r;x-1! 
0 

wh~re the symbols have their usual meanings. 

S'08: 5 FN: AN209 (1409) ( 7 ) AG-2,000 
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S'09:5 FN:AN209 (1409) 

ENGINEERING MATHEMATICS 

Time: Three hours 

Maximum Marks: 100 

Answer FIVE questions, taking ANY TWO from Group A, 

Al'•" TWO from Group B and ALL from Group C. 

All parts of a question (a, b, etc.) should be 

answered at one place. 

Answer should be brief and to-the-point and #Je supple­

mented with neat sketches. Unnecessary long answer 

may result in loss of marks. 

Any missing or wrong data may be assumed suitably 

giving proper justification. 

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

Group A 

1. (a) If x =tan (logy), prove that 

(I + X 2
) Y,, = { 1 - 2 { 11 - 1 ) X } Yn _ 1 

- ( n - 1 )( n- 2) Yn 7 6 

(b) Obtain, by Maclaurin's theorem, the first four terms 

of the expansion of excosx. Hence or otherwise find 

the value of 

. [e·x_ excosxl 
hm . · 

X --> O X - Slll X 8 

(c) If f(x,y)=(l-2xy+y2 )-lf2 ,showthat 

a { . 2 1 a f} a ( 2 a f) 
OX tl- X a~ + oy y oy = O 6 
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~< I a) Find the maximum or minimum value of the function 

f(x,y) = (x 2 + y 2 )e-(K'+.r'J 

for points not on the circle x 2 + y 2 = 1. 

{ b ) If !,,.~, = S cos rn x sin n x dx , prove that 

1 = _ cos"' x cos nx + ___!!!_ 1 
m. n m + fl m + fl m- I, n- I 

Hence or otherwise, evaluate 

Jt/2 

~ cos5 x sin 3x d.; 

-+ -+ -+ -+ 
( c ) Find the inner products < x , y > , < y , x >, the 

-+ -+ -+ -+ 
norms II x II , II y II, the normalized x , y and the 

-+ -+ 
distance between x and y , where 

-+ . -+ T 
X ==(2,J,3)T, y =(1+2i,2j,l) 

I. (a ) Find the volume generated by revolving about the axis 

of x . The area bounded by the curves 

x 2 + y 2 =25, 3x-4y=O, .Y'"O 

6 

8 

6 

lying in the first quadrant. 5 

( b ) Find a linear transformation T: R 2 -+ R 2 such that 
T(l,O)=(l,1) and T(O,l)=(-1,2). Also, 

prove that T maps the square with vertices 

(0, 0), (1, 0 ), (1, 1) and (0, 1) into a parallelogram. 5 

( c ) Using matrix method, show that the equations 

3 x1 + 2 A2 + 2 x_, - 5 x4 = 8 
2 x1 + 5 A2 + 5 x3 - 18 x4 = 9 

4 x1 - "2 - x3 + 8 x4 = 7 
are consistent and hence sohc thC;m. 5 

09 5 f·N: AN 209 (1409) ( 2 ) (Continued) 

4 ~ 

( d) If r = x f + y J + z k , prove that 

-+ 
(i)div (rn I )=(n+3)In,and 

-+ . 
( ii) I 1 r{ is solenoidal. 

5 

4. (a) Solve the following system of equations by Gauss 

elimination method : 6 

2x+y+z=10 

3x+2y+3z=18 

x+4y+9z=16 

( b ) The eigenvectors of a 3 x 3 matrix A corresponding 

totheeigen values 1, 2, 3 are[ -1,- 1, IF, [0, I, oF 

and [0, -1, IF, respectively. Find the matrix A. 6 

( c ) Show that the line integral 

Sc(3x 2 dx+2yzdy+ y 2 dz) 

is independent of the path in any domain in space and 

find its value, if C has the initial point A ( 0, 1 , 2) and 

terminal point B (1,- 1, 7). 8 

GroupB 

5. (a ) Solve the differential equations: 

dy = (4x + y+ 1 )2, if y(O) = 1. 
dx 

(b) Using Laplace transform method, solve the initia: 
value p~oblem 

d 2 x dx 2 dx 

6 

--- 3 - + 2 x = 4 e 1
, x = - 3 and -- = 5 at t = 0. 

d t2 dt dt 6 

S'09: S l-'N :AN 209 (1409) ( 3 ) (Turn Ot'er) 
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{c) The following data are taken from the steam table: 

Temperature, OC: 

Pressure, kg/cm2
: 

140 150 160 170 
3·685 4·854 6·302 8·076 

180 
10·225 

Find the pressure at temperature t = 142 °C. 8 

6~ {a ) Find genera] solution of the differential equation 

d 3y d 2y dy . ··-+----y=sm (2x-3) 
6
. 

dx3 dxz dx 

· ( b ) A curve passes through the points 
(1,2), (1·5,2·4), (2,2·7), (2·5,2·8), (3,3), 

(3·5,2·6), (4,2·1) and {4·5, 1·9) 

Use Simpson's one-third rule to obtain the volume 

of the solid of revolution got by revolving this area 
about x-axis. 6 

(c) Find the Fourier sine transform of e- 1•1. Hence, 

show that 
ro . 

·-· -- :x =-e , m>O. ~ 
X Slll X d. n · _ m 

1 + )(2 2 

7. (a ) Using Lagrange's interpolation formula, find the 

missing term in the table : 
x: 2 5 8 14 

8 

y: 94·8 87·1) 68·7 6 

( b } If the proportions of a brand of television set requiring 
service during the first year of operation is a random 
variable having a beta distribution with a ·oo 5 and 
13 = 2, what is the probability that at least 80% of the 
new models sold this year will service during the 
first year of operation? 6 

S'09 · 5 FN ·AN 209 ( !409) ( 4 ( C()ntinued ) 

{ c) The finished inside diameter of a piston ring is 
normally distributed wnh a mean of 1 0 em and a 
standard deviation of 0 03 em. (i ) What proportion 
of ring will have inside diameters exceeding 1 0·07 5 
em ? ( ii ) What is the probability that a piston ring 
will have an inside diameter between 9·97 em and 

10·03 em? 
(Given: H2·5)=0·9938, ~(1)=0·8413, where 

1 z l l 

~(z) =- ~ e-2
% dx. 

"'(2n -'co 8 

So I a ) Find the general solution of the partial differenticil 

• 

equation 

( 
2 ) oz ( 2 oz 2 x -yz-+ y ~zx)-=z -xy 

ax ay 

(b) Findthetemperaturedistribution u (x, t) in a laterally 

insulated bar 80 em long, if the initial temperature 
is 100 sin (n.x !1) OC and the ends are kept at 0°C. 

How long will it take for the maximum temperature 
in the bar to drop to 50°C? Given that 

ou 2 32 u 
-=c-
ot ax2 

6 

where c 2 = 1·158 cm2 /sec. 8 

( c ) For determining the ash contents of six samples of 

coal, each sample was divided into two parts and a 

part was given to each of two analysts A and B. The 
percentage ash coiJtents found by them are given 
below sample-wise: 

Sample no. : 1 2 ::1 4 5 6 

A.i1alyst ~-: 8 w 11 9 12 u 
Analyst B : 9 B 12 10 l 1 12 

Do the two analysts differ significantly ? Given 5% 
calculated va}ue d t for d.f 5 i3 2 23. 6 

s·o9 5 FN: AN 209 ( i409) i ~ ) l lWTI Over) 
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.s"''O : 5 FN :AN 209 f 1409) 

ENGINEERING MATHEMATICS 

Time : Three hours 

· MaximiJOJ marks : I 00 

Answer FIVE questions, taking A.NY TWO from Group A, 

ArW TWO from Group B and ALL from Group C. 

All parts of a question (a, b, etc.) should be 

answered at one place. 

Answer should be brief and to-the-point and be supple­

mented with neat sketches. Unnecessary long answers 

may result in loss of marks. 

Any mi<;sing or wrong data may be assumed suitably 

giving proper justification. 

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

Group A 

1. (a ) If x = cosh (logy /m ) , prove that 

{b) If y= ]a sin·'~, prove that 

(c) Find the area of the region lying above x-axis, and 

included between the circle x2 + y 2 = 2ax and the 

parabola y 2 = ax. 

8 

6 
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2. (a ) Test for the convergence of series 

1 x2 x4 x 5 

-- + -- + -- + -- + ... +ro 

2V2 3V2 4~ sY4 6 

( b ) Find the volume of solid obtained by revolving the 

cardiod r= ( 1 +cos 9) about the initial line. 8 

( c ) Show that maximum and minimum values of 

r= x2+ y 2
, where ar+ 2hxy+ by2 = 1, are given 

by the roots of the equation 

[a- O/r)][b- (1/r)J=li 6 

3. (a ) Show that all the points on the curve 

y 2 =4a [x +a sin (x/a )] 
at which the tangent is parallel to x -axis be on a certain 

parabola. 6 

( b ) Apply Green's theorem in the plane to evaluate 

S [(2x2- yz)dx+ (x2+ yz)dy] 
c 

where C is boundary of the curve enclosed by x -axis 

and the semi-circle y= {1- x2) 112. 6 

S
-+ -+ ' 

( c ) Evaluate the integral F · d r , along the curve 

x2 + y 2 = 1, z = 1 in the positive direction from 
-+ 

(0, 1, 1) to (1,0, 1) for F given by 

-+ -+ -+ 
(2x+ yz) i +xz j + (xy+2z) k. 8 

S'IO: SFN: AN 209 (1409) ( 2 ) ( Continued) 

4. (a ) Solve the following system of linear equations by 

Gauss elimination method : 

x-2y-3z=-1 

2x- y-2z= 2 

3x-y-3z= 3 6 

( b ) Find the eigenvalues and eigenvectors of the matrix 

A= 2 1 -6 [
-2 2 -3] 
-1 -2 0 8 

-+ 
( c ) A vector function F is a product of a scalar function 

and the gradient of a scalar function. Show that 
-+ -+ 
F . curl ( F ) = 0. 

GroupB 

S. (a ) In a population, the probability of selecting ( i) a male 

or a smoker is 7 I 10 ; (ii) a male smoker is 2/5 ; and 

(iii) a male if a smoker is already selected is 2/3. Find 

the probability of selecting a male. 

(b) Solve the following differential equations : 

(i) y-x!=a(y2+1) 

(ii) dy=Zy-x-4. 
dx y-3x+3 

(c) A survey of 800 families, with four children each, 

revealed the following distribution: 

6 

6 

S'l0:5FN:AN209 (1409) ( 3 ) (Tum Over) 
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6. (a) 

(b) 

X 

No. of boys: 0 

No. of girls: 4 

No. of families: 32 

1 

3 

178 

2 

2 

290 

3 

1 

236 

4 

0 

64 

Is this result consistent with the hypothesis that male 

and female births equal probable? Assume that the 

tabulated X<i:s for 4 degrees of freedom (d.f.) is 9.488. 

In a Poisson frequency distribution, the frequency 

corresponding to three successes is 2/3 times the 

frequency corresponding to four successes. Find the 

mean and standard deviation (s.d.) of the distribution. 

The following is a table of values of a polynomial of 

degree 5. It is given that f(3) is in error. Correct the 

error. 

0 2 3 4 5 6 

y=f(x) 2 33 254 1025 3126 7777 

( c ) Solve the following differential equation : 

8 

6 

8 

r ~y- X dy- 3y= rlogex. 6 
dr c1x 

7. (a) Using a Lagrange's interpolation formula, find a 

polynomial which passes through the points 

(0, -12), (1,0), (3,6) and (4, 12). 6 

( b ) Solve the differential equation 

S'10:5FN: AN 209 (1409) 

~y +4y= xsinx 
cJx2 

( 4 ) 

6 

(Continued) 

(c) Use Simpson's one-third rule to find the value of the 

integral 

correct up to four decimal places. Compare the results 
with that obtained by Trapezoidal rule of integration. 8 

8. (a ) From the following table of values of x and y, obtain 

dy!dx for x = 1.2: 8 

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2 

y 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.025 

(b) Solve the following equation: 

dy + xy = xy112 

c1x 1-r 6 

(c) Solve the differential equation 

xdx + ydy+ (xdy- ydx )/(r+ y 2
) =0 6 

Groupe 

9. Answer the following: 10x2 

(i I Prove that between any two real roots of 

e" sin x = 1 , there exists at least one root of 

e" cosx + 1 =0. 

( ii ) If x, y, z are connected to equations 4 (x, y, z ) = 0 

and 'lj1 (x,y,z) =0, find dy/dx. 

(iii) Solve (x+ y) dx+ dy=O. 

S'10:5FN: AN 209 (1409) ( 5 ) (Tum Over) 
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W'10: 5 FN: AN 209 (1409) 

ENGINEERING MATHEMATICS 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

A/1 parts of a question (a, b, etc.) should be 
answered at one place. 

Answer should be brief and to-the-point and be supple­
mented with neat sketches. Unnecessary long answers 

may result in Joss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

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

Group A 

1. (a) Find the eigenvalues and corresponding eigen­
vectors of the matrix 

A=[~~ ~I 
( b ) Evaluate 

S [ ( x + y) dx- K- dy + ( y + z ) dz] 
c 

8 

where Cis r=4y, z=x, 0~ x~Z. 6 

( c ) Find the surf ace area of the solid· generated by 

revolving the curve r + (y- b ) 2 = a2 about x-
axis. 6 
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2. {a) Find the normal vector and the equation of tangent 

plane to the surface z = V r + Y. at the point 

(3,4,5). Also, find the divergence of the vector 

field (r y 2
- z 3 )i + (2xyz )j + ( exyz )k. 8 

( b ) Verify whether the vectors x
1 

= ( 1 3 4 2), 
x2 = (3 -5 2 2) and x3 = (2 -1 3 2) are 
linearly-dependent. If so, express one of these 
vectors as a linear combination of others. 6 

( c ) Find the total length of the curve r = a sin 3 ( 8 1 3). 6 

3. (a ) Discuss the convergence of the following series : 

2x4 

(1') 1 2! 3! 4! +-+-+-+ .... 
22 33 44 

co 1 
L 
n=l ~+ J;;;l 

(ii) 

( b ) Apply Green's theorem to evaluate 

S [(2r- y 2 )dx+ (r+ y 2 )dy] 
c 

where C is the boundary of the area enclosed by 
the x-axis and upper-half of the circle 

r+ y 2 = a2
. 6 

(c) Find the value(s) of/... for which the equations 

(/...-l)x+ (3/...+ l)y+2A.z= 0 

(/...-l)x+2(2/...-l)y+ (/...+3)z = 0 

2x + ( 3/... + 1) y + 3 (/...- 1) z = 0 

have non-trivial solution(s). Find the ratios 
x: y: z when /... has the smallest of these values. 
Wh<;1t happens when .)... has the greatest of these 
values'? 6 

4. (a ) Find the shortest distance between the line 

2x+ y= 10 and the ellipse 9r + 4y2 = 36. 10 

( b ) Evaluate the integral 

s s ex, dxdy 
R 

where the region R is given by R : 2 y ~ x ~ 2 and 
O~y~ 1. 10 

GroupB 

5. (a ) Solve the following differential equations: 2x7 

d 2 y drv 
(ii) - - 2 2 + y = xex sin x 

dr dx 

(b) Use difference operator technique to get missing 
values in the following table: 

X 45 50 55 60 65 

y 3.0 2.0 -2.4 

6. {a) Solve 
dy ycosx+siny+ y 

0 0 
h 

0 - + = y= wen x= 
dx sin x + xcos y+ x ' · 

6 

6 
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7. 

(b) Solve the equation 

y' + 3y' + 2y= 2ex 
by using the method of_variation of parameters. 

(c) Find the Fourier series expansion of the periodic 
function 

f (X ) = X, - :7t ~ X~ Jt, f (X+ 2:n:) = f (X ) . 

(a) Find the cubic polynomial which takes the folio-
wing values : 

X 0 1 2 3 

f(x) 1 2 1 10 

Hence or otherwise, evaluate f( 4). 

(b) In a normal distribution, 31% of the items are under 
45 and 8% are over 64. Find the mean and standard 
deviation of the distribution. 
[Given: P(z?:: 0.5) = 0.31, P(z~ 1.4) = 0.92, 
where z is standard normal variate.] 

( c ) Given that 

X 1.1 1.2 1.3 1.4 1.5 1.6 

8 

6 

8 

6 

y 8.403 8.781 9.129 9.451 9.750 10.031 

Find dy!dx at x= 1.1. 6 

8. (a) The data given below show the test scores made 
by 10 salesmen on an intelligence test and their 
weekly sales: 

Salesman 2 3 4 5 6 7 8 9 10 

Test Score 40 70 50 60 80 50 90 40 60 60 

Sales (in '000) 2.5 6.0 4.5 5.0 4.5 2.0 5.5 3.0 4.5 3.0 

Calculate the regression line of sales on test scores 
and estimate the most probable weekly sales if ~ 
salesman makes a score of 70. 8 

( b ) Given the values : 

X 5 

f(x) 150 

7 

392 

11 

1452 

13 

2366 

Evaluate [(9) using Lagrange's formula. 

(c) Evaluate 

~ dx!(l+x2) 

by using Trapezoidal rule. Take h = 1. 

Groupe 

17 

5202 

6 

6 

9. Answer the foHowing : 10x2 

(i) A binomial distribution has mean 20 and 

standard deviation 4. Find the parameters of the 

distribution. 

(ii) Verify whether the vector field 

v= xyz (yzi + xzj + xyk) 

is conservative. 

(iii) Find the value(s) of k for which the vectors 

(1, k, 5), (1, -3, 2), (2, -1, 1) willformabasis 

in IR 3. 

{ iv) Verify whether the matrix [
2 1

] is diagonalizable. 
. 1 0 . 

( v l Consider the function f(x,y) =tan- 1 (y/x ). Find 
of of the value of x - + y- . 
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8'12: 7FN:AN 209 (1409) 

ENGINEERING MATHEMATICS 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

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

. -

Answer should be brief and to-the-p9int and be supplemented 
with neat sketches. Unnecessary long answers may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably giving 
proper justification. 

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

Group A · 

1. (a) Discuss the continuity of the following function 
atx =a: 

{
(x- a) sin (l/ x- a), when x * a 

f(x) = · 
0, when x =a 

6 

(b) Discuss the convergence of the following series : 6 

(c) By using Taylor's theorem, show that 

8 

(Turn Over) 
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2. (a) Find the relative maximum and minimum of the 
function 

f(x, y) = 2(r - y) - x4 + y 4• 

(b) Using Cauchy mean value theorem, find the value ofC 
for the following pair of functions : 

f(x) = e' and g(x) = e-Jt, x e [a, b]. 

(c) Findthevolumeoftheellipsoid 

3. (a) Show that the matrix 

A=[-; I -n 
is diagonalizable. Find P such that p-• AP is a diagonal 

6 

6 

8 

matrix. 8 

(b) Solve the following system of equations by Gauss 
elimination method : 6 

2x+y-z=4 
x-y+ 2z=-2 
-x+2y-z=2 

(c) Verify Stoke's theorem for the vector 

..... ..... ..... -+ 

v = (3x- y) i- 2p2 j- 2y2z k 

where S is the surface of the sphere 

.r + r + z2 = t6, z > o. 

S'l2:7 FN:AN 209 (1409) ( 2 ) 

6 

(Continued) 

4. (a) Find the extreme values of 

f(x, y, z) = 2x + 3y + z 

such that x2 + y = 5 and x + z = 1. 8 

(b) Evaluate the line integral of 

-+ -+ -+ -+ 

v = x 2 i - 2 y j + z2 k 

over the straight line from (-1, 2, 3) to (2, 3, 5). 6 

(c) Find the eigenvalues and corresponding eigenvectors 
ofthe following matrix : 6 

5. (a) Solve 

(b) Solve 

Group B 

dy x+2y-3 
dx = 2x + y-3 · 

y" + Jy' + 2y =X+ COS X 

6 

by the method of variation of parameters. 8 

(c) Find the Lagrange's interpolating polynomial that fits the 
following data values : 6 

2 

7 

S'l2:7 FN:AN 209 (1409) (Turn Over) 
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6. (a) Determine the step size in an equidistant tt.ble for . 

f(x) = (1 + x)6; x e [0, 2] 

if error in magnitude in linear interpolation is 5 x 1 o-s. 6 

(b) Evaluate the following integral by Simpson's one-third 
rule with Tl = 4 : 

J
l 1 

o (3+2x)~ 
Compare tlte result with the exact solution. 

(c) For two events A and B, if P(A) = 0·5, P(B) = 0•6 and 
P(A n B)= 0·8, then find the conditional probability 
P(A/B) and P(BIA). 

7. (a) Find the mean variance and standard deviation of the 

8 

6 

distribution 6 

x; 2 

J<x;> 114 

3 

1/2 

8 

1/4 

(b) Form a partial differential equation by eliminating the 
arbitrary function/and g from z = yf(x) + x g(y). 6 

(c) Solve 

and 

8. (a) Solve 

dx 
-+2x-3y = t 
dt 

dy -3x+2y=e21 

dt . 

: +xsin 2y=x3 cos2 x 

8 

6 

9. 

(1 +.f) dx = (tan-1y- x)dy 

(c) Form a partial differential equation by eliminating the 

arbitrary function cp from 

Group C 

6 

8 

Solve the following : J0 X 2 

(1) If f(x) = (x- 1)(x- 2) (x- 3), find c for a= 0, 

b=4. 

(il) Find the first order partial derivative of the function 

f(x, y) = x4 - r.f + y4 

at (-1, 1). 

x2 y2 
(iiz) Find dy/dx from f(x,y) = a2 + 17-1 = 0. 

(iv) Find the gradiant ofj(x,y) = y- 4xy at (1, 2). 

(v) Let v
1 
= (1,- 1, 0), v2 = (0, 1,- 1) and v3 = (0, 0, 1). 

Show that { v 
1
,. v 

2
, v 

3
} is linearly independent. 

(vi) Solve 

3r tany dx + (1- eX) sec2 y iJy =-6 

(viz) Solve 

(ax + hy +g) dx + (hx + by+ f) dy = 0 

S'l2:7 FN:AN 209 (1409) ( 5 ) (Turn Over) 
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W'12: 7 FN: AN 209 (1409) 

ENGINEERING MATHEMATICS 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group Band ALL from Group C. 

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

Answer should be brief and to-the-point and be supple­
mented with neat sketches. Unnecessary long answer may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably 
giving proper justification. 

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

Group A 

1. (a) Let y(x) = e4sin-•x, then prove that 

(1- x
2

)Yn+2 - (2n + 1)xyn+I- (n 2 + 4)yn = 0. 

Also, show that 

(yn)x=O = {(n- 2)
2 

+ 4}(yn-2)x=O 

(b) Is the mean value theorem validforf(x) =£+ 3x + 
2 in the interval 1::; x::; 2 ? If the theorem is appli-

8 

cable, find a point Cin [1, 2]. 6 
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(c) Use the appropriate test to examine whether the 
series 

1 2 3 n 
2+22+ 23 + .... +r-~···· 

is convergent. 6 

2. (a) Find the point at which the function f(x) = (llxY 
attains its extremum. Examine further that the 
maximumvalueoff(x)is (eY'e. 5 

(b) Let u = ¢(y - z; z - x; x - y) , then evaluate 

au au au 
-+-+-· 
8x 8y oz 

(c) Expand the function f(x) =tan -I x in a finite series 

5 

in powers of x, with remainder in the Lagrange's form. 5 

(d) Determine the value of a such that divergence of 

f = (x+3y)t +(y- 2z)} + (x+az)k 

vanishes. 

3. (a) Evaluate 

cj[(2x- y+4) dx+(5y+3x-6) dy] 
c 

around C: a triangle in the xy plane with vertices at 
(0, 0), (3, 0) and (3, 2) traversed in the counter-

5 

clock'vvise direction. 8 

(b) Given F = (2x + 3z)f- (xz + y)} + (y 2 + 2z)k, 

use Gauss's theorem to evaluate Jf.F.ii dS, where 
s 

S is the surface of a sphere having centre at 
(3, -1,- 2) and radius 3. 

(c) Evaluate Jf~x2 + y 2 dxdy, whereR is the region 
R 

in the xy-plane bounded by x 2 + y2 = 4 and 
r+y2=9. 

4. (a) Let A be a matrix such that 
[1, O]A = [1, 2, 0] 

and [O,l]A=[0,-1,1]. 
Then fi..nd the product mat!ix 

(b) Find the matrix A representing the linear transforma­
tion that maps (x1,x2 ) onto (2x1 -5x2 , 3x1 +4x2 ) 

and verifY the result. Does the inverse of this matrix 
A exists? 

(c) Of the three eigenvalues of the matrix 

[
-2 2 -3] 

A= 2 I -6 , 

-1 -2 0 

two are repeated. What are these eigenvalues ? 
Further, find the eigenvector corresponding to the 

6 

6 

8 

6 

non-repeated eigenvalue. 6 

Group B 

5. (a) Solve: 

dyldx=l-xy-y+x;given y(O)=l. 5 
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(b) Use the method of variation of parameters to solve 

y"(x) + y(x) = secx. 5 

·(c) Using the method of undetermined coefficient, solve 
the equation 

y"(x) + 2y'(x) + y(x) =e-x 

subject to the conditions y(O) = -1 and y'(O) = 1. 10 

6. (a) Eliminate the arbitrary functions f and g from the 
relation 

z = f(x+lOy)+ g(x-IOy) 
to develop a partial differential equation of an 
appropriate order. N arne the differential equation 
and its type. 6 

(b) If the Laplace transform of a given functionf(t) is 
F(s), then find the Laplace transform of the function 

{/(t-4) u(t-4)}, 
where u(t- a) represents the unit function with 
jumpatt=a. 6 

(c) Use the Laplace transform procedure to solve the 
initial value problem 

y"(x) + 4y'(x)- 32y(x) = 0;} 
y(O) = 6,y'(O) = 0 8 

7. (a) State the Simpson's one-third rule and use it to 
evaluate 

r6 dx 6 
Jol+x2· 

(b) Express f(x) = 2x3
- 3x2 + 3x -10 in factorial 

form and hence evaluate !l? f ( x) . 6 

W'12: 7 FN: AN 209 (1409) (4) ( Continued ) 

(c) Derive the following: 

(i) 8 = E112 _ E-lt2 

(ii) E = ehD 

(iii) D =(II h) log (1 + ~). 

wheresymbolshavetheirusualmeanings. 3 + 3 + 2 

8. (a) A pointer moves along a fixed straight rod. Its 
distance x em along the rod is given below for 
various values of the time t sec. Developing an 
appropriate difference table, find the velocity and 
the acceleration ofthe pointer : 10 

t = 0 0.1 0.2 0.3 0.4 0.5 0.6 

X = 30.13 31.62 32.87 33.64 33.95 33.81 33.24 

(h) Compute the probability of obtaining at least two 
'six' inrollingafairdiefourtimes. 5 

(c) Defme the Normal distribution or the Gauss distribu- · 
tion in its standard form. Is the curvef(x) in the 
defu. is symmetric with respect to x = 1..1. • If so, 
why ? What happens to the curve when 1..1. = 0 ? 5 

Group C 

9. Answcrthefollowing: 10 X 2 
co 

(z) Is the series L ( -1)'+1 convergent or divergent or 
r~l 

oscillates finitely? 

(il) Find thepointatwhich the function 

f(x) = asin2 x+bcos2 x(a >b) 

attains an extremum value. 

W'l2: 7 FN: AN 209 (1409) (5) (Turn Over) 
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8'13: 7FN:AN 209 (1409) 

ENGINEERING MATHEMATICS 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

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

Answer should be brief and to-the-point and be supplemented 
with neat sketches. Unnecessary long answers may 

result in loss of marks. 

Any missing or wrong data may be assumed suitably giving 
proper justification. 

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

Group A 

1. (a) If y(x) =log {x +~},then prove that 

Also, find out (v6)x=o and (v7).r=o· 8 

ao al a2 a I 
(b) If --+-+-·-+···+2.::....+a = 0 

n+l n n-1 2 n 

then prove that the equation 

has least one real toot between 0 and 1. 6 
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(c) The curve y 2(a + x) = x 2(3a- x) revolves about the 

axis ofx. Find the volume generated by the loop. 6 4. (a) Show that the matrix 

2. (a) Discuss the convergence of the infinite series 

A=[-: 
-1 

-l] 2 
1 3 5 

-I 1·2·3 + 2·3·4 +~+····adinf. 5 

(b) If V= (r + y2 + z2r 112
, show that 

satisfies its characteristic equation. Does .A-1 exist"! 

If yes, find ...4 .. 1 using Cayley-Hamilton theorem. 8 

av av av 
5 (b) Prove that two similar matrices of same order have same x-+y-+z-=-V ax ay az 

eigenvalues. 6 

(c) Show that sinP9 cosqe attains a maximum value when (c) If P, denotes the space of aU p6lynomials of degrees 

a= tan-1 ~pfq. 5 less than or equal ton, with real coefficients, then find 

(d) Find the unit normal to the surface cj>(x, y, z) = xt - 3xyz 
the matrix of differential operator T: P 4 -+ P 4 defmed by 

.J- ...2 =() .. ~ .. h .. .,.,.; .... n/1 1 n 5 d ' s. --- v a.L LU.""' pv.auL F\ .a, .a., &J· 
T(j(x)) = dx f(x) 

3. (a) Evaluate 
under usual basis of P4• 6 

JI/·nds, 
Group .B 

... t.~-~ r- ,.,; I ...,; __ '1 .. ,2.,.£_ ., _ _,1 .. :~ j.J,.o r.lllr.f'n~<B ,..,.&' 
5. (a) Show that the equation \'Vll~l~ ~·- ~' T.A.J -.Jy •n.. OU.'U ~ 13 \.11'""' ;;)Ull.O.'-"'-ol V.l 

cylinder x2 + y= = 16 included in the first octant 

between z = 0 and z = 5. 8 (4x + 3y + l)dx + (3x + 2y + l)dy = 0 

(b) Verify Green's theorem in plane for represents a family ofhyperbolas having as asymptotes 

the lines x + y = 0 and 2x + y + 1 = 0. 8 

fc {(xy + y1)dx + x2dy} 
. (b) By method of variation of parameters, solve the 

where C is bounded by the curves y = x andy== x2
• 6 

differential equation 

eX 
(c) Expand log sin x in powers of (x- 2) up to 4 tenns D2y(x)- 2Dy(x) + y(x) = 

2
x 

con~aining cube of(x- 2). 6 
where D e dldx. 6 
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(c) Obtain the Laplace transform of the function,j(t), 
given by 

{
sin t, 0 < t < lt 

f(t) = 0 I> 1t 
' 

6. (a) Solve 

7. 

(r.f + xy + 1) ydx + (ry- xy + 1) xdy = 0 

(b) Obtain a partial differential equation by eliminating the 
arbitrar'f function,/, from equation 

X + )' + Z = j(r + y + z2) 

(c) Solve the simultaneous differential equation 

dx 
dt +ax =y 

dy 
dt + ay::: x 

with initial conditions x(O) = 0, y(O) = 1 and using the 
laplace transforms. 

(d) Solve the partial differential equation p + q = pq where 

p:::: ozlox and q= ozi(Jy. 

(a) The population of a town in the decennial census 

\vas as given belo\v. Estimate the population for the 
ye:;tr 1895. 

Year: x 1891 1901 1911 1921 1931 

Population :y 
(in thousand) 46 66 81 93 101 

6 

s 

s 

s 

s 

6 

(b) State and derive trapezoidal rule for numerical integration 
and also derive the expression for error formula. 

(c) From the following table ofvalues ofx andy, obtain 
dyldx and tflyldx2 for x = 1·2 : 

X 1·0 1·2 1·4 "1·6 1·8 2·0 2·2 

. y 2·7183 3-3201 4{)552 4-9530 6-()496 7·3891 9{)250 

8. (a) Prove that if E and Fare two independent events, then 

6 

8 

the events E and F' are also independent. 6 

(b) Show that, in Poisson distribution with unit mean, 
mean deviation about mean is (2/e) times the standard 
deviation. 

(c) If the random variables X1 and X2 are independent and 
follow chi-square distribution with n d.f., show that 

Jn (x; - X2 )/2 ,Jx;x2 is distributed as student's 

6 

t with n d. f. independently of x. + x2. 8 

Group C 

9. Answer the following: 

(i) Evaluate 

J ex(xcosx + sinx)dx. 

(ii) Is the series 

convergent ? Give reason for it. 

(iii) Find div( I~ I} where ; = xi+ yj +zk. 

10 X 2 
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W~13: 7FN:AN 209 (1409) 

ENGINEERING MATHEMATICS 

Time : Three hours 

Maximum Marks : 100 

Answer FIVE questions, taking ANY TWO from Group A, 
ANY TWO from Group B and ALL from Group C. 

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

Answer should be brief and to-the-point and be supplemented 
with neat sketches. Unnecessary long answers may 

result in loss of marks. 

Any missing or wro1Jg data may be assumed suitably giving 
proper justification. 

Figures on the right-ham1 side margin indicate full marks. 

Group A 

I. (a) Prove that 

d
3
ydy -3( d'y)' 

d3y dx3 dx dx2 

dx3 (:r 8 

(b) Find the minimum value of f(x, y, z) = r + y + z2 

subject to the condition xyz = a3. 8 

(c) If J =3xyl-y], evaluate 

J. F·dr 
c 

where C is the curve in the (x, y) plane y = 2x2 from 
(0, 0) to (1, 2). 4 
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2. (a) Apply Maclaurin's theorem to obtain the expansion of 

3. 

sec x. 6 

{b) Verify Green's theorem for f(x, y} = e-" siny, 
g(x, y) =e-x cosy and Cis the square with vertices at 
(0, 0), (rc/2, 0), (rc/2, rc/2) and {0, 7tl2). 8 

(c) Determine the rank of the matrix 

1 

0 

1 

-3 
1 

0 

-2 

(a) Show that the matrix A given by 

[ 
3 -1] 

A= -~ ~ 

is diagonalizable. Find a matrix P such that p-'AP is a 

6 

diagonal matrix. 10 

(b) Discuss the convergence ofthe following series: 

L xn /3nn2
, for X >0 5 

(c) Evaluate 

Ve'
2

, where r = x2 + y + r. 5 

4. (a) Evaluate 

fJxydy~ 
A 

where A is the domain bounded by x-axis, ordinate 
x 2a, and the curve x2 = 4ay. 8 

5. 

(b) Prove that 

~+L-=1 
a b 

touches the curve y = be-xla at the point where the 
curve crosses the x-axis. 

(c) Show that for 0 < u < v, (v- u)/(1 + v2) < tan-1 v 

6 

- tan-1 u < (v- u)/(1 + u2). 6 

Group B 

(a) Solve 

(1 + y) + (x- e-tan-1
Y) dy/dx = 0 5 

(b) For the following given values ofx and log
10

x 

(300, 2·4771), (304, 2·4829), (305, 2·4843) and 
(307, 2·4871) 

find the value of log
10

301 using Lagrange's inter-
polation fonnula. 7 

(c) An integer is chosen at random from 200 digits. What is 
the probability that the integer is divisible by 6 or 8 ? 8 

6. (a) Find the general solution of the differential equation 

(IY + 3IY + 2D) y = x2 

(b) Find the Fourier transform of the function 

/(!) = e-aitl,- a< t < oo, a> 0 

What is the inverse transform for it ? 

(c) Let X be a normal variate with mean 30 and standard 

6 

7 

deviation 5. Find the probability that 26 :s; X s 40. 7 
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7. (a) Evaluate the integral 

I
! dx 

0 3+2.X 

using Simpson's one-third rule with n = 2, 4. Compare 
the result with the exact solution. 7 

(b) Find the partial differential equation of the set of all 
right circular cones whose axes coincide with z-axis. 6 

(c) Apply the method of variation of parameters to solve 

y
2 
+ dly = cosec a.--c. 

8. (a) The integrating factor of the following equation is of 
the formy". Find nand solve the equation 

y•+ 1sec2x dx + {3y" tanx- sec2y y"-2 } dy = 0 

(b) Solve the sin:_lUltaneous differential equations 

dx 
--y=t 
dt 

dy 
-+x=1 
dt 

(c) Find the Laplace transform ofthe. function 

{

0 0 ~ t < 2, 
f(t) = K 

t?.2 

and K is a constant. 

Group C 

7 

8 

6 

6 

9. Answer the following: 10 >< 2 

(i) Solve the differential equation 

dy y 
dx == £; y(2) == 4 

(ii) LetA, B and C are three mutually exclusive and 
exhaustive events associated with a random experiment 
If P(B) =(3/2) P(A) andP(C) =(1/2)P(B), the value 

of P(A) is -- . 

(iii) A continuous random variable X bas a p.d.f.j(x) = 3r, 
· 0 ~ x ~ 1. What will be the value of P(X ~a)? 

(iv) Find the interval in which the equation 

/(x) = ~- x- l = 0 

has exactly one positive ieal·root. 

( v) If 11 and V are the forward and backward difference 
operators respectively, then the value of 11-Vis--. · 

(vi) Solve .the qifferential equation 

dy +yd+ = cl>(x)(d+) 
dx dx dx 

(vi1) State Rolle's theorem. 

(vii1) Discuss the applicability of Lagrange's mean value 

theorem for 

f(x)=(l/x)ln[-1, 1] 

(ix) Find the directional derivative of j(x,y,z)=xjl+ 

4X.vz + zl at (1, 2, 3) in the direction of Jf + 4 J - 5k . 

(x) Find the gradient of the following scabir 'field : 

f(x, y) = y- 4xy at (l, 2). 
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