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W’05 : 5 FN : AN 209(1409)
- ENGINEERING MATHEMATICS
Time : Three hours
Maximum marks : 100

Answer FIVE questions, taking ANY T™WO from Group A,
ANY WO 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 missing data or wrong data may be assumed suitably
giving proper justification.

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

1. (&) State the Leibnitz’s theorem and find y,, if

(5) ‘S‘tatc the Lagrange’s mean value theorem and show
that | ' —_— .
Isinb-sina] <|b-a| forallreal 2 andb S

' _(b) Show that &c arc of the upper half of the cardiod
r=a (1 -cos0) is bisected by the line 9 =2x/3. S

ATum Overt
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(d) If x* y" 2”7 =c,showthatat x=y=2
8%z

ax8y=— (xlogex) '

(a) The témperature T at any point (x, , z) in space is
T =400 xyz*. Find the highest temperature on the

surface of the unit sphere x>+ y?+ 2% = 1.

AMIE(]) Study Circle, Roorkee
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{c) Solve the following system of equation by using
Gauss elimination method :
X-y+ 2z=-8
x+y+z=-2
2x-2y+32z=-20

4. {a) State the Stokes’s theorem and evaluate
b I hat di i 3 - i i i - - : V - A ~ A
(#) In wha uectxon'from (3,1,-2) is thg directional @ Pd7, whee B =y?T+x2] - (x+2)f
derivative of ¢ = x” y* z* maximum and what is its \ : _
magnitude ? and C is the boundary of the triangle with vertices
at (0,0,0), (1,0,0) and (1, 1,0).
(c) Test the convergence of the power series
© yal 2 : o {b) For what value of \ and r, the system of equations
= x", (x> X+y+z=
$202 0 (o) ye2-6
o o " x+2y+3z=10
. X+2y+Az=r
(d) Expand f(x) =tan x about x =7/4 up to first three ” have (1) no solution, () unique solution, (i ) more
terms by Taylor’s series. than one solution ?
(é ) State the Green’s theorem and evaluate (c) Use divergence theorem to show
) - )
S [(y~sinx)dx+cosxdyl, whereC plane VriPds =6V, where Sis any closed
¢ ~ . 2 surface enclosed by volume V. ’
triangle enclosed by line y=0, x==, y=—x.
2 T - Group B
. ) - ) §. {a) Define Bernoulli’s equation and solve
(#) Find the eigen values and eigen vectors of the matrix dy
-2 2 -3 xy(l+xy?)==1.
dx
A=12 1 -6 ‘ A
-1 -2 0 (5) Solve (xy*- €'’ ) dx - x2ydy=0.
A ) (c) Solve (D?>+4)y =xsinx ' 7
AN 209 {1409) ( 2) ) (Continued ) .
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. {2) Solve (x*D?+3x2D*+ xD) y = x*log x.
(b) Solve |
~ (D*-6D+9)y=¢"x?
by using variation of parameter method..
1fL{f’(r)}4f(s) thenpfb&'ethat
L{f(at)}-— - f(s/a)

and evaluate L (sm2t cos 3¢): where L represents
the Laplace transform e

(c)

A

x 0 5 10 .15 20
y 10 16 38 82 154
(&) Define Simpson’s onc—thxrd rule and estlmatc the
area bounded by the curve y=T1 (x) X—axis and
ordmate x = O and x =S from the followmg data:
B & 0 0S5

i

U f(x) 1

115 2 25 3 35 4 45 S
21 32 4 51 62 727839 102 12

(¢c) A certain screw—making A
average 2 defective screws ot
in boxes of 500. Find th probablhty that', a box

contains 15 defective scr

Construct thedifference tablefrom the following value
of y, where value of x aréb,ufi) 105, and (i) 1-45
x: 10 1l 12013 14 15

y: 024197 021875 019419 017137 0-14973 012952

{a)

AN 209 {14090

(a). Wnte Newton’s backward interpolation formula and
" evaluate value of f(21) from the folléwing data:: . -

ié}ﬁne produces an o
f 100, and pack them
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(&) Estimate the value of x, correct up to three decimal

ﬁ}aces from §
: 1+ x2

One—thlrd rule when number of sub intervals is 4. 7

dx by using Simpson’s

":( ¢} The incidence of occupatxonal d;sease in an industry

is such that the workers have 20% chances of suffering
fromit. What is the probablhty that out of six workers
chosen at random four or mote w111 suffer from the
dlsease 0 7

GroupC

Select most appropriate and unique choice for the
following : ' ’ 1x20

(/) In usual notation, for Binomia.l distribution, npgq, is -
{(a) <mp .
o b} p
©) >

(d) none of the above

dZ

(11 ) The particular in (;f LY say=cos 2x is
JREa EE v dx

xsin2x

(,{) ;

xco§ 2x -
4

)

sin 2 x

(c)

{(Turn Oi/er)
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(i) Tth.F.ofy'—Zy’+y=xe’sinx is
(2) (c,+c,x)e”
(b) (e;+c,)e”
(c) none of the above
~{iv) Ifn is aposi‘ti\ke integer, then L( (” }is
| (a) (n+l)v!/s" .
(b) nY/s™! ‘ |
(¢) n'/s” |
(v) The value of L~ {5_1.2 } is
(a) & |
(b‘) e‘;‘
(é) et
{vi )v-For- ~ the Poisson’s "dist‘n'bution if -
p(x=2) =%p(k=l), then mean of Poisson’s
distributionivi]lbe
(a) O |
- (b) 4/13
(c) 3/14

AN 209 (1409) ‘ (6) (Continued )
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(vii) The differential equation
y'+ycosx=sin2x is

(a) exact
{b) linear
' '(c) homogeileous

(viii ) The rank of the matrix

1 4 5
2 6 8| is
3 7 221

(a) 2
(b) 3
(c) 4

(ix ) For any closed surface S,
- A
S.S curl F-n dsis
(a) V

(b)) §
{c) O

( x) The directional derivative of the function f=4xz>
_at the point (1, - 1, 1) along z-axis is

(a) 12
(b) 144
(c) O

AN 209'(1409_) (7)) { Turn Over)
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(xi) The unit normal vector to the surface f= xyz at (xv) For standard normal variate mean . is

(1,1,l)is (a) 1

(a) L (i-j-k) (5) 0
3 . (c) 6

(6) —1-(i+j+k) | (d) none of the above
3

(xvi ) By using Greé‘n’; theorem, value of

(c) e ‘ e
@ (3x2-8y2;~)'f¢r-_|-(4y—6xy)dy, where C is

(xii) The integrating factor of the differential equation

(P +y)dc+2 (x2p%+ x+ 34 ) dy=0 is the boundary.bf the region defined by y=\/},

, . y=xis
(2) 1/y | ) (a) 3/2
byy ' o (b) 3/10
(c)'4/x ' : | (c) 8/3

(xiii ) The equation xdy-ydx =V x>+ y? p td) none of the above
L Xdy -y xX“+y“dx is ,
(xvii} One of the eigenvalues of the matrix

(2) exact. - 1 -2
- [5 4] is
(b) linear. )
: : : {a) O
{c) homogeneous.
' _ ~ {(b) 1
(xiv) If expected and observed frequencies are equal, () 6
then x2is equal to ' S o .
' {d} none of the above
(2) 1 , '
: S - (xviii') Given that
(b) 0 o R S ' x: 12 3 4 5
S o y: 2 S 10 17 26, then
() 15 . ' the value of VZy s
AN 209 (1409) ( 8 ) . . {Continised) AN 209 (1409) {9 ) (Turn Over)
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(a) O

(6) 2

(c) 3

(d) 12
(xix) Consider the difference table
x 0172 3 4

y: 3 6 11 18 27,
then y

1]
(a) ‘3x2+‘2x+1
(b) x*+2x+3

(c¢) 2x%+3x+1

(xx) The equations of two regression lines are
"8x-10y+66=0  and
40x - 18y =214, then
mean of x and y are

(a) 13,17
)37

(c) 17,3

AN 209 (1409) ( 10 ) BG—1,000

www.amiestudycircle.com

AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)
EMAIL: ncourses@hotmail.com Ph: (016332) 266328. 9412903929. 9897394020



AMIE Study Material & Admission Packages AMIE(]) Study Circle, Roorkee www.amiestudycircle.com
S'06:5 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.

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 resuit in loss of marks.

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

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

1. (a) A twice differential function f is such that
fla)=Ff(b)=0 and f(c)>0 for a<c<b. Prove
that there is at least one value & between a and b
for which £* (E) <0. 6
2 > e 2
(b)Y If F=(03x*+6y)i -l4yzj +20xz’ k then
evaluate
- -
§ F-dr
c
where C is the straight line joining (0,0,0) to
{1,1,1). 6
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{c) Evaluate by Green’s theorem in plane

§ e *sinydx+e” *cos ydy

c
where C is the rectangle with vertices (0, 0), (x, 0),
(7, 7/2) and (0,n/2). 8

2. (a} Find the greatest value of the directional derivative
of the function
2x*- y- Z*atthe point (2, - 1, 1). 6

(6) 1 P=-2" {x2-1)"} show that

dx”
d dapP
—{{(1-x)—}+n(n+1)P=0.
i {( ) dx} 8
{c] Prove that —)-(+%;= 1 touches the curve y=be™ %2
a
at the point where the curve crosses the y-axis. 6

3. (a) By using the methods of Langrange’s undetermined
multipliers. Find the
maxima and minima of x>+ y* + z*
subject to the conditions
ax+ by+cz=1,and
ax+by+cz=1 8

{5} Evaluate

§§ xydxdy
A
where A is the domain bounded by x-axis, ordinate
x =22 and the curve x*=4ay. 6
SEN: AN 209 (1106} (2} { Continued)
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(¢} Find the shortest distance from the origin to the
hyperbola
X +8xy+7y*=225,2=0 6

4. (a) Find the basis of eigenvectors and then diagonalize
the matrix, A

210
A={1 3 1 3
012

{b) Find the interpolating polynomial to interpolate the
following data:

X : 2 2-1 2-2 2-3 2-4
f(x):1-414214 1-449138 1-48324 1-516575 1-549193

Use it to compute the value of £(2-15). 6
(c) Examine the consistency of the system of equations
2x-3y+5z=1 -
3x+ y- z=2
x+4y-6z=1. 2

{d) Find the inverse of the matrix

S -2 4
A=|-2 1 1

4 1 0
4
Group B
5. (a) Solve the differential equation
’ y +2y '+ y=e" *cosx
by using the method of variation of parameters. 3
SFN: AN 229 {1409) {3) { Turn Over)
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(b) Use Lagrange’s interpolation formula to find the

{b) Use Laplace’s transform to solve the differential
value of log,, 301 from the following data values

equation
Yy +2y'+2y=2
y(0)=0, y"(0)=1. 6 x : 300 304 305 307
(c) Solve the differential equation logigx : 2:4771 24829 24843 24871 ;
iy()r2y3+)(y)=l. 6
dx {c) Solve the differential equation
. . . dy dy
6. (a) Find the surface passing through the lines y-x—=a y+ L 6
z=x=0and z-1=x-y=0
and satisfying the differential equation 8. (a) Anincomplete frequency function values distribution
9%"438262 4 a2i=0. . is given as follows :
9x X0y ay Variable  Frequency  Variable Frequency
- - ?
(5) Solve the differential equation 10-20 12 50-60 )
-1 20-30 30 60-70 25
(1+y%) dx=(tan” "y~ x) dy 6 30-40 9 70-80 18
40-50 65 Total: 229

{c) If & is the central difference operator and p be the

average operator then show that . -
Given that the median value is 46, determine the

u= \/ 1+ 152 6 missing frequencies using the median formula. 8
4

(b} A car hire firm has two cars which it hires out day

7. (a) A solid of revolution is formed by rotating about the by day. The number of cars demanded on each day

x-axis the area between the x-axis, the lines x =0 is distributed as Poisson variate with mean 1-5.

and x=1, and a curve through the points with the Calculate the proportion of days on which (7) neither
following coordinates : car is used, (i) some demand is-refused. 6

x :0:00 0-25 0-50 0-75 1-0 {c) The theory predicts the proportion of beans in the

y :1-000 0-9896 0-9589 0-5089 0-8415 four groups A, B, C, and D shouldbe 9:3:3:1.In

an experiment among 1600 beans, the number in the

Estimate the volume of the solid formed, giving . four groups were 882, 313, 287 and 118. Does the
the answer to three decimal places. 6 experimental result support the theory ? 6
SEN: AN 209 (1409) (4) ( Continued) SFN: AN209 (1409) 08 (Tum Over)
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Group C {vif) Check for the linear independence or dependence
). Answer the following: 2x10 of the following set of vectors
((1,1,1),(4,1,1), (1, -1,2)}
(1) Test the convergence of the series - - i
1 1 : (viii) ¥V =x1 +YJ + z k then prove that
+ +...+ + ... 1
(log2)? (log3)? = (lognm)” div |grad —| =0
1 4
where p>0.

(i) If z=e¥, x=tcost and y=tsint then compute (ix) Find the mode for the following distribution :
B2 4t 0=

Class interval : 0-10 10-20 20-30 30-40 40-S0 50-60 60-70 70-80
Frequency : S 8 7

12 28 20 10 10
(i7) Find the length of the curve

(x) Form a partial differential equation by eliminating
x=acos®t, y=asin’t.

ffrom z=e™f(x+y).
{iv) Find the directional derivative of
flx, y,2)=2x*+3y"+ 2"

at the point (2, 1, 3) in the direction of the vector
-> - -
a =1 -2k

{(v) Let T be the function from R into R* defined by
Tx,, xp x3) ={x, ~ X, + 2%, 2%, + x,,
- X =2x,+2x5)
Verify whether T is a linear transformation? If it
is find the associated matrix.

(vi) Solve the differential equation

dx x X

fog x

SEN: AN 209 ,1409) (Continued)
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S'07 : 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 GroupB 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 missing or wrong data may be assumed suitably
o giving proper justification.

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

1. '(a) Ify={x+V_(1 + x*}™, prove that
(1+x¥)y,.,+(2a+1) xy,,  + (n*-m*) y,=0.

S
(b) If P=x*+y*+ 2% and v=r’",provethat
2, a2, Az
Oy AV Y m(m+1)rT2
ax> 3y’ az
S

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929, 9897394020
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{c¢) Are the following vectors linearly dependent ? X2 P
- - - 3. (a) Thc smalier segment of the ellipse — + =—= 1 cut off
x=(1 2, 4), £=(2, -1, 3), %=(0, 1, 2), at bt
Z = (-3,7,2) by the chord x=§ revolves completely about this
: chord. Find the volume generated. S
If so, find the relation between them. 4
- 1 -
. (b) If!'(x,y)=L+—£— +§E—lo—giv,provethat
{d) Examine the convergence of the series X2 X X+
n+l _
]+—2-x+§x2+£x3+...+2 2x"+... xy+yy=-2f(x,y)and
: 17 2741 4] dx ay
where x>0. 6 i '
. L f df , 3 f
_ xX2——+2xy +y*—=6f(xy)
2. (a) Use Maclaurin’s theorem to show that ax? dxdy 3y s
2 3
xcosx _ x_x
¢ I+x+ 2 3 te {c) Find the characteristic equation of the matrix
5 2 -1 1
A=|-1 2 -]
(6) 11, =" xsin"x dx and n>1 Loz o2
157 ) xsmxdxanda>2, and verify that it is satisfied by A and hence find the
prove that inverse of A. 5
‘n-1 1
I,= I . 2t (d) Divide 24 into three parts such that the continued
: ’l’ 49 product of the first, the square of the second and the
Hence deduce that I =225 6 cube of the third may be a maximum. s
4. (a) Reduce the matrix
3 -1 1
- (c) Find the constants 2 and b so that the surface -1 5 -1
ax®- byz=(a+2) x will be orthogonal to the , -1 3
surface 4x%y + 2° =4 at the point (1, - 1, 2). 4 to the diagonal form and find the modal matrix. 5
. . (b)) Avector field is given by
{d) Test for consistency and solve : P (R4 x2) it 4 A
= + s -
3x,+2x,42%,-5x,=8 XXy )iy xy) g
2%+ 5x,+5x,- 18x,=9 Show that the field is irrotational, and find the scalar
- S
4x,-x, = x;+8x,=7 potential such that ? = grad ¢. S
AN 209 {1409) ’ (2) { Continued)
) AN 209 (1409) ( Turn Over)
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() Use Stokes” theorem to evajuate 6. (a) Solve the differential equation using the method of
iati f eters
§ (e*dx+2ydy-dz) -varla::mo param
c _ . Ly
where C is the curve x* + y* =4, z=2. : 4 — —Z+y=xsinx 6

{d) Chan_ge the order of integration in the double integral ‘ (b) Solve the differential equation :

ax ¢'(}’) dydx dly+7x + 13y <log x

{f £ drar D 1 13y =log 6

°°\/(a-x)(x-y) | | dx’®

(c) A bar with insulated sides is initially at lemperature

d hence find its value (in terms of ¢). - -6
and hence find its value {fn-terms #) : 0 °C throughout. 'I‘heendx=0iskeptatO°Candheat
Group B ’ ‘is suddenly apphed attheend x =1 so thata— = A for
’ - x=1 where A is a constant. Find the temperature
5. (a) Solve the differential equation ' ) : ’ function u (x, ¢): . 8
7. (a) The following data are taken from the steam table :
dy dy . wing
y-x—== [ y +———) 4
a _ Temp.°C : 140 160 170 190
(b) Solve the differential equation ' Pressure kgf/em® - 3-685 6.'3,02 8-076 B 12.575 '
(D*-2D*+3) y=cos x+ x°* 6 v . . ‘
. . : _ Use Lagrange’s interpolation formula to compute
(c) Solve ' the pressure at temperature 165 °C. 5
x(y- 22) pry(-xt)g=z (x2 yz) ' S (5) Acompany generally purchases large lots of a certain
9z . kind of electronic device. A method is used that
where p--— and g= o 4

rejects a lot if two or more defective units are

. found in a random sample of 100 units.
(d) Using Laplace transforms, find the solution of the

equation (7) What is the probability of rejecting a lot that is
2 : ’ : 1% defective ? '
& x + 4515 +3x=e"' :
dfz d( » B oy \ . .
. dx (if) What is the probability of accepting a lot that is
with x =T lat t=0. . 6 5% defective ? 8
AN 200 (1001 ’ (4) v (Continued) AN 209 (1409) <) (Turn Over)
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(c) In an explosive factory cordite sticks are manu- (d) For determining the ash contents of six samples of

factured by two processes A and B. After coal, each sample was divided into two equal parts
inspection the results found were: and a part given to each of two analysts A and B.
Defective Nondefective The percentage of ash contents found by them are
Process A 100 900 given below samplewise :
. Process B 60 440
SampleNo. :1 2 3 4 5 6
Do these data indicate that process A and process Analyst A :8 1011 9 12 13
B are of same quality ? (5% values of y2 for d.f. 1, Analyst B 9131210 11 12
2 and 3 are 3-84, 5-99 and 7- 82 respectively). 7 :
(a) Find the first and second derivatives of the functions Do the two analysts differ significantly? (¢, o5 for
tabulated below at x =0-40: ' df. 5=2-57). 5
x :0-40 0-50 0-60 0-70 0-80
y : 1-5836 1-7974 2-0442 2-3275 2-6511 . Group C
() Find an approximate value of log,S up to 4 decimal 9. Select most appropriate and unique choice for the
places, by evaluating the integr: - following: ° ' 1x20
S dx : . . , .
g 4x+5 " (i) f f(x)=(x~-a)’*and f(x+h)=F(x)+ A (x) ‘
by Simpson’s one-third rule, dividing the range into . __1!3 £ (x+0h),
ten equal parts. v N :

(c) In an industrial process the diameter of a ball bearing then'the value of 0 a3 x tends to 2 is

is an important component part. The buyer sets g

specifications on the diameter tobe 3-0+0-01 cm. (a) —
The implication is that no part falling outside these 225
specifications will be accepted. It is known that in the 16

process the diameter of a ball bearing has a normal : (b) 225
distribution with mean 3 -0 cm and standard deviation

0-005Scm. On the average, what percentage of 32

manufactured ball bearings will be scrapped ? (e 225

(Given that ® (2) =0-9772 where
l z —lxz (d) ..6_4
P(2)=— ( e 2 dx). 225
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(#) If u=log(x*+ y*- x’y- xy?), then the value of
@4_9_{‘ is
dx dy

(a) —2—

X-y
2
x+y
2

x%-

-2

X+

(iif) If z=f(u, v) where u=x?- y? and v=2xy, with
(x, y) = (0,0) then the differential equation

0z 3z

xa - ys;=0 is equivalent to

(b)

(c)

(d)

{(iv) If Abe a 2x2 matrix over a field, the
det(/+ A) =1+ Trace A when A is

(a) singular
(b) non-singular
(c) symmetric

(d) orthogonal

AMIE(]) Study Circle, Roorkee www.amiestudycircle.com

(v) If two of the eigenvalues of a 3 x 3 matrix, whose
determinant equals 4, are - 1 and 2. Then the third
eigenvalue of the matrix is

(a) 2
(b) -2
(¢} 3
(d) -3

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

x=0£P+1,y=4t-3,z=2-6t
at the points £=1and £=21s

(2) cos™! S
. ‘\/g
(b) cos™ ! |——
2V6
R ( W
(¢) cos ™! 3
3V6
(d) cos™! —S—W
w6

(vif) The value of n for which the vector r” I s

solenoidal is
(a) -3

() 3

(o) -2

(d) 2

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929, 9897394020
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1
{viir) The value of the line integral {5) Exe‘
{[sxnydx+x(l+cosy) dy) () %xze‘
taken over the circular path given by
X+yr=2% z=0is (d),—lz—x:’ e’
(a) na® (xr) ¥ f(¢) is the staircase function such that
f{t)=b when. O<t<a, F(t)=2b when
(b) 2na? 2< t<2a, and so forth, then Laplace transform of
f(t)is
(c) 3na® .
(g) ..___b___
(d) 4na® s(1-e%)
() —2—
(ix) The solution of the differential equation e
b
_ : ¢c) ————
coszxﬂ=lsuchthaty=‘—1’y=0whcn x=0is (. s(1+e*)
- dx? dx
' b
=t (d) —8—
(a) y=tanx s(l-e*)
(b) y=sinx oy I
» (xii) The inverse Laplace transform of is
(c) log (tan x + 1) 4 s
(t_ a)n“l .
(d) y=logsecx (a) |7-1 ult-a)
n=1
{x) The particular integral of the equation (b) l-a) u(t-a)
dy_,dy . : ’ Lz
TrRtrTe ‘ (t-a)
o {c) u(t-a}
is |ln-1
(a) 1 e* () L2 - a)
2 L
. AN 209 (1409) ' i (Turn ¢ c
o 0100 { Continuad)

www.amiestudycircle.com
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(viii) The value of the line integral (5) —l-xe‘
2
§ [sin ydx + x (1 +cos y) dy] 1,
¢ (c) —x*e
taken over the circular path given by 2
X+y'=a* z=0is (d),—1-x3c'
2
(a) na’ (xi) f f{1) is the staircase function such that
f(t)=b when. O<t<a, f{t)=2b when
(b) 2ma’ a< t<2a, and so forth, then Laplace transform of
f(t)is
(c) 3na? '
b
; (a) ———
(d) 4na® | sll-e*)
' b
() ———
(ix) The solution of the differential equation s(l+e %)
. ' b
ooszxﬂ=l such that y=—d!=0 when x=01s (c) —
- di dx s(1+e*)
(a) y=tanx | @ —b2
: s(1-e%)
(b) y=sinx ‘ - as
, (xif) The inverse Laplace transform of is
(c) log (tan x + 1) . _ R
(t' a)n"l
(d) y=logsecx (a) Tu(t—a)
. {x) The particular integral of the equation ) (¢- laj,—x oit-a)
- n
iz!- 2g!+'y= er
18 1ol
1 (t-a)
—eat d ,,, (- 2
{a) 26 (d) ¥ ult-a)
AN 209 (1409) (10 " {Continued) AN 209 (1409) ' 0 (Turn Over)

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929, 9897394020
19



AMIE Study Material & Admission Packages
s+ 1

(xiif') The inverse Laplace transform of log ]
S -

is

sinht
(@) =~

(b) 2sinh ¢

sin'¢

(c) —
t

(d) 2sint

(xiv) The value of A*(1-x)(1-2x)(1-3x) with

unit interval of differencing is
(a) -24
(b) 24
{c) -36
(d) 36

(xv) If y,=2, y,=6, y,=8, y,=9 and y,=17, then
Aly,is

(a) 5 -
(b) 6
(c) 7

(d) 8

AMIE(]) Study Circle, Roorkee

www.amiestudycircle.com

{(xvi) In Simpson’s one-third rule, y (x) is a polynomial
of degree

(2) one
{(b) two
(c) three
(d) four

(xvii) If x=4y+5, y= kx + 4 are the regression lines of
x and y and y on x respectively, then

1
O<k=s-
(a) 2

1
b) -—-<k<0
{b) 2 <
1
k/_
(c) >4

1
d) k< --
(d) 2

(xviii ) Two events A and B have probabilities 0-25 and
0- SO respectively. The probability that both A and
B occur simultaneously is 0-14. Then the
probability that neither A nor B occurs is

(a) 0-36
(b) 0-37

(c) 0-38

{AY Nh.20
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{xix} It thc tunction
flx)=ae~™ %, when x=0
=0 , when x <0
is the probability density function of a continuous
distribution, then the value of C is

(.a)‘a
(b) -a
(c) 2a
(d) -24

(xx) The life-lengths of two electronic devices D, and
D, are normally distributed with means 44 hours
and 48 hours, and standard deviation of 6 hours
and 3 hours respectively. In a particular situation
if one of these devices is to be used for a 52-hour

period, then

(2) D, is preferable
(b) D, is preferable
(c) D, and D, are equally good

{d) None of these

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929, 9897394020
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ENGINEERING MATHEMATICS
Time : Three hours
Maximin marks : 100

Answer FIVE questions, (aking ANY TWO from Group A,
any two from Group B and alL from Group C.

All parts of a question (a, b, ctc) 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 russing or wrong data may be assumed suitably
giving proper justification.
Figures on the right-hand side margin indicate full marks.

Group A

1. {a} Prove that
Y L . N
F = (2 Xy + z° ) I +x° j +3xz° k

is a conservative force field. Also, find the scalar

poteatial. 6

{b) Using Stoke’s theorem, evaluate

-3 -3
S n .curl F ds .
Ky

2 - -2 e . .
where F =y 1 +z j +x & and § isaportion

of the surface x2 + y*-2ax+ a® =0 above the plane
Z=0. 8

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929, 9897394020
22



AMIE Study Material & Admission Packages AMIE(l) Study Circle, Roorkee www.amiestudycircle.com

(¢) Evaluate the integral
{b) Prove that

S F Jexy £ |d N
z 1 +2zX X - as 2,
) Rz J Ay SS’ |y-x*| dxdy= (3n+8)/6

R

over the surface of the sphere x*+ >+ z%= 1 in the
p J where R=[-1,1,0,2]. 8

first octant. 6
{¢) Findtheequations of the tangent line and normal plane

2. Show that
(2) ow tha to the curve

flxy,z)=(x+y+z)’-3(x+y+2z) x*4+2y*+32%=13

-24xyz+ a’ _ Zx+3y+4z=5
has a minima at (1,1,1) and a maxima at at (1,1,0). 6
(-1,-1,-1). 6
4. (a) Find the volume of the solid enciosed between the
(b) If the? .funcuons f{x), $(x) and \p.(x } satisfy the surfaces x%+ y?='a* and x*+ 7%= 2?. 6
conditions of mean value theorem in [a, b ], show
that these exist at least one point & such that (&) Find the absolute maximum and minimuin values of

the function f{x, v)=3x>+ y*- x over the region
fla) $la) y(a) u (x.y) y g

£(b) $(b) y(b)|=0.

2xt+yt <. 8

(&) ¢'(8) vi(E) 6 (c) The part of the laminscate r* = a”c0s 20,0 <0 <n/4
is revolved about the x-axis. Find the surface area
(c¢) Find the rank of the matrix of the solid generated. 6
2 3 -1 -1 Group B
A= I -1 -2 -4 8. (a) By constructing a difference table and taking second
3 1 3 -2 order differences as constants, find the sixth term of
6 3 0 -7 8 the series
8,12,15,29,42, ... 8

3. (a) For what values of \ and y, the following system of

. , . . . . A} T alires of
equations has (7) no solution, (i7) a unique solutjon, (61 Find the value of
and (i ) an infinite number of solutions : 6 s

 log, xdx
x+y+z=6 \ E 1
x+2y+3z=10

taking 8 sub-intervals correct to 4 decimal places by
X+2y+hz=p i .
Trapezowdal ruls of intogration. 6
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(¢) From the values given in the table, compute dy/dx (¢) If x=4y+5and y=1 kx + 4 are the regression lines
forx=1: of x on y and y on x respectively, show that 6
O<k=l/4
x 12 3 4 5 6 8. (a) Find the general solution of the differential equation
y L 8 27 64 125 216 6 (D?+ 1)y =cosec x. 6
6. (a) Using Lagrange’s interpolation formula, find a (b) Solve
polynomial which passes through the points (0, - 12), Yy -ty'+y=1
(1,0), (3,6), (4,12). 6 y(©0)=1, y"(0)=2. 6
(b) Solve (c) Solve the system of equations
2 .
Xyﬂ/=l+y (1+x+x?%) 6 dx dy
dx 1+ Xz —_—t == t
dtz df
(c) Let a random sample of 10 boys has the following dx _d!'_ R q
IQ: a” Y
70, 120,110,101, 88,83,95,98,107, 100
Do these data support the assumption of a population Group C
mean IQ of 100? 8 )
9. Answer the following : 2x10

7. (a) Let T be alinear transformation on R, defined by (/) Suppose T, and T, are two rotation linear
1 2

X, Xyt Xy transformations which rotate vectors counter
X, X+ X, clockwise through angles 8, and 8, about the origin
T X = X respectively. Find the matrices of 7, T, and
? ‘ T,T,.
X4 X - X,

(i7) Obtain the expansion of
f{x)=1/(x-2Y(x-3)
in powers of (x-1).

Describe the image of T, denoted by V(T), and
determine its rank. 6

(b) f Z= ax+ by and r is the correlation coefficient

17 ) Determine the eigenvalues of t i
between x and y, show that (i) gen he matrix A and then

2 2 2 2 2 diagonalize it :
0, =a%c; +b‘, +2abyo,o,.

Hence, prove that 1 -1 -1
Y= (of+0}2,—03},]/20x0y. 3 A=1-1 1 -1
-1 -1 1
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(iv}) Solve

xX2y7+2xy"'=0.

{v} Test whether the series is convergent or divergent :

a=1 2"

(vi) If Abetheforward difference operator ; §, the central

difference operator; and E, the shift operator, then
show that

E's =A
{vii } Find the directional derivative of
ulx,y)=x*+y

at (1, 1) in the direction making an angle 30” with
the positive direction of x-axis.

-
(viri) It ris a position vector of any point in
three~dimensional space, find V 1.

{ix) Test the linear dependence or independence of the
given vectors
{{4,0,2), (2,2,03, {1.1,0}}.

(x) Show that in the curve y = be™'**!, the subtangent
varies as the square of the abscissa.

AMIE(I) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)
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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 a2 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 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=tan' x, show that

(1+x3)y,,,+2(n+xy,,,
+n(n+1)y,=0. 5

(b) Is the mean value theorem valid for the function
f(x)=x%+3x+2 in Isx=2. Find E, if the
theorem is applicable. 4

(c) Obtain the Taylor’s polynomial expansion of the
function f(x)=sinx about the point x=s/4.
Further, show that the errortends tozeroas n > w. 6
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(d) Is the series (») Find the minimum value of (x%+ y*+ z?) subject
to the condition xyz = a>. 6
f: 1
1 (2n+ 1)\/;1 (c) Verify the Green’s theorem for f(x,y)= e *sin y,
convergent ? Name the series with which you compare g _( xy) - €™*cos y andthe contour C is the square
the given series to test its convergence. 5 with vertices at (0,0), (%/2,0), (n/2,7/2),
‘ (0, m/2). 8
2. (a) Suppose that u and v are two functions of x and -
y and satisfy the relations 4. (a) Show that the vectors Vi =(1,-1,0),
2 2 - - -
u-vi=x V2=(0719—1)7 V3=(07271) and V4=(170’3)
2uv=y are linearly dependent. ) 5
Then compute ﬂl Qlf av and 9—‘/, assuming that (b) If u= xf(y/x)+g(y/x), prove that
ax 3y’ dx y
they exist. : 6 ) ) )
. 2 ] ) o‘u 2 o°u
X +2xy——+ y'—=
ax2 dxdy ay? 5

(b) Letr=Vx*+ y? betheradius vector from the origin
tothe point (x, y ) inthe xy-plane and 0 be the angle
which r makes with x-axis. Show that

() d%r _cos’® :
3y? r ' 3 2 -1 4
-2 8 2
., 9’r a 1 _ L
() —+ —= {[ ] [ ) } 3 to row echelon form and determine its rank. 5
axz dy ‘

(d) Find the -ecigenvalues and the corresponding

{(c) Find the directional derivative of the function
eigenvectors of the matrix

f=x*+ x*y+ 2Z* at the point P(1,2,5) towards

the point (5,0, 8). A 8 100
3. (a) The cylinder x>+ 2% =1 is cut by the planes y=0, A=10 2 1}
z=0 and x = y. Find the volume of the region in the 2 03 S
first octant. 6 )
' , S'08 : SFN : AN209 (1409) (3) ( Turn Over)
S'08 : “ FN : AN209 (1409) {2) ¢ {Continued) )
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Group B {c) Solve the initial value problem

5. (a) Solve the differential equation y(e)+y(t)=2cost; y(0)=0, y'(0)=-1

(5x3+12x2+6y2) dx + 6 xydy =O0. 5 using Laplace transform procedure. | 8
7. (a) Write down the (1) probability distribution function
(PDF), (i} mean, and (i) variance for the following
selected distributions: (7)Binomial (discrete),

{b) Solve the differential equation

dy . 3

cot 3"7}( -3y = cos3x +sin3x; 0< x<7/2. 5 (/) Poisson (discrete) and the Gaussian (continuous). 8

{c) Solve the first order partial differential equation (b) (i) If S is the vatiance of a random sample of size

n taken from a normal population having the

x(y*- 2% g—j +y(2*-x?) gf' =z(x*-yH). 5 variance o?, then write down the expression for

Y ) v the random variable having the chi~square
(d) Find the Laplace transform of the function (#sin ¢) distribution with a parameter v=12-1. 3
. o _ .
- and use the result to evaluate .§ te3'sintdt. 5 () State the central limit theorem. 3

‘ (c) If aonegallon can of paint covers onthe average 513-3

© . o e

6. (a) Using F(w)= 1 S flx)e™dx as the square fee.t with a stan(.ia.a.rd deviation of 31-S square

o oo feet, what is the probability that the sample mean area

. covered by a sample of 40 of these one gallon cans

definition of Fourier transform of f(x), show that will be anywhere from 5100 square feet to 520-0
Fourier transform of e *™ £ (x ) equals F(w+4). 6 square feet. 6

.(b) Solve the differeciial couation 8. (a) Using Lagrange polynomial, find the value of f{x)

at x =4, given the table of x versus f(x) as
_y'()r)+':1._y’(x)+2y(,vr)=e’r ‘ x 15 3 .6
for its general solution, using the method of variation ‘
of parameters. 6 ‘ f(x): -02S 2 20 6

§08: ¢ N : AN209 (1409) (4)  (Continued) 08 5 FN : AN209 (1409) (5) (Tumn Over)

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328, 9412903929, 9897394020
28



AMIE Study Material & Admission Packages

(&) Consider the function f(x ) given by
x = 01 02 03 04 05 0-6
f(x): 0425 0475 0400 0450 0-575 0675
Use composite Trapezoidal rule to evaluate the integral
06 )
§ [rieotaex.

0-

(c) Evaluate the integral
1
S x%e " dx
-1

by composite Simpson’s one-third rule with spacing

A= 025. You may use any other known numerical

method to evaluate the given integral. 8
Group C

9. Answer the following: - 2x10

(i) If y=sin(2sin"' x), then find the value of

(1-x%)y,- xy, interms of y.

(i) Determine the region, in which the function

z=N (1 - x?- y*)}is defined.

_ A
(iif) If fx,y) = Xty —]— , then evaluate {-a—fJ at the
x+y+1 0x
point (2, 1).
S0s . SEN: AN 209 {1409) (6) B ¢ (Continved)

AMIE(l) Study Circle, Roorkee
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(1v) Find the gradient of the scalar field

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

{(v) Find the solution of the differential equation

ydx-xdy+e'’*dx=0 by suitably choosing an
integrating factor.

(vi) Write down the Laplace transform of

f(t)=e>"cos3t.

(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 ?

(ix) Distinguish between ‘round-off error’ and

‘truncation error’.

(x) X,,..,X, are independent normal random

variables, each of which has mean p and variance 2.

What is the mean and variance of the random variable

z=n

-
o

whgre the symbols have their usual meanings.

S'08 : SFN : AN209 (1409) (7) AG—2,000
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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 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) Showthatif 0< u< v, then

(v-u)/(1+ v} <tan™' v-tan™' u<(v-u)/(1+u?)
and deduce that

T 3 -1 1 4 1
-+ =<t 4/3)<=+=.
425~ (4/3) 4 6 8

(5) Examine the function (x-3)° (x + 1 )* for extreme
values. 8
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If y=(tan""x)?, that
(c) If y=(tan""x)?*, prove tha {b) Evaluate SS fi{x,y) dxdy over the rectangle
R

- ME Wh
(1+x%) y+2x(1+x)dy— . . R=10,1;0,1], where
dx? dx
‘ , xty, if x*<y<2x’
2. {a) If the normal to the curve o  flxy)=
' 0, elsewhere 6
X234 Y23 = g7 :
(c) Show that
makes an angle 0 w1th x-axis, show that its ‘
equation is v s
X x
: log(l+x)=x-2+2 .2 4
ycos@- xsin® = 2cos20. 8 . 2 3 4
(b) Solve the following system of linear equations for-1<xs=l. . 6
2x+ y+ z=10 4. (a) Prove that the line integral
3x+2y+3z=18
x+4y+9z=16
xdy -ydx
by Gauss elimination method. 6 ' C x2+y?
. . - taken in the p(')sitivev direction over any closed
(c) Find the unit tangent vector, ¢, for the curve contour with the origin inside it is equal to 2.t. 8

- - = -
r=e 1+t J +(2t+3) k 6 (b) Find the equation of the tangent plane and normal
' - line to the surface x*y+ xz®=z-1 at the point
3. (a) Prove that the volume of the greatest rectangular (1,-3,2). , 6
parallelopiped that can be inscribed in the ellipsoid '

2
Y.,z

b* ¢t

N

' -
(c¢) Find the unit tangent vector ¢ for the curve

+ =1 !

mN|><

~ : - - -
is 8abc /3V3. , : 8 r=2£ 1+t ] +(2t+3) k. 6
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Group B (¢) Tt has been claimed that in 60% of all solar heat
installations the utility bill is reduced by at least

S. (a) Solve the differential equation
one-third. Accordingly, what are the probabilities that

d’x - the utility bill will be reduced by at least one-third
;; =Jx+dy in (1) four of five installations ; and (i) at least four
of five installations ? 6
d? ’
___!= - X —y H
i ‘ ] 7. (a) Find the mean and standard deviations of the
' following data : 6

{b) Solve the differential equation
' 197 215 225 222 226

y(2xy+ e*) dx -e*dy=0. : 6 219 205 193 199 217

B 22.8 232 ‘214 208 194

(c) The table . below gives values of tanx for 220 230 2111 209 213
0-1=sx<03: '

, {b) Use Lagrange’s interpolation formula to find the
01 015 02 025 0-3 unique polynomial of degree 2 or less such that
0-1003 01511 02027 02553 0-3093 . .
f(0)=1, f(1)=3and f(3)=55. 6

Use Newton’s forward difference interpolation
formula to obtain the values of (7) tan0-12, and {c) Solve the equation by using Laplace transform
(i) tan O-S. 6 ’
x'+2x-3y=t¢t
6. (2) Evaluate the value of the integral _y' -3x-2y=e¥
I= i- 1 e - » which satisfies the conditions x (0) = y (0) =0. 8
1+x
0 8. (a) If D=3/3x and D’ =3/dy, then solve the partial
correct up to three decimal places by using Simpson’s differential equation
one-third rule with step size A=0-25. 8
. . . 23_2_4 a3z + 4 632 =0
(b) Solve the differential equation » 3x3 ax23y  dxdy? 6
(D*-2D°+ D*) y=x’ (5) Solve the differential equation
D=d/dx. 6 '
where [dx (D*+2D%*+1) y= x*cosx. 6
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(c) The following are measurements of the air velocity

and evaporation coefficients of burning fuel droplets (iv) Find the constants a, b and ¢ so that
in an impulse engine : ’
> - -
Air Velocity (cm/s) Evaporation - F=(x+2y+az) i +(bx-3y-z) j +
. 2 N
Coefficients (mm /s) (4x+ cy-22) &
X X y - y is irrotational.
20 220 018 075 {v) Find the particular integral of
60 260 | 0-37 ‘ 1-18 (D*+4) y= xsinx.
100 300 035 136 | (vi) Find the directional derivative of
v ' = x’yz +4xz*
140 340 0-78 1-17 A a5 S
at (1,-2,-1) inthe directionof 2 7 - j -2 k.

'+ 180 380 . 056 1-65
' ‘ .. . . , 7, 3.
Construct a 95% confidence interval for the mean (vii) Find the mean and median of 15, 14, 2, 27, 1

evaporation coefficient, when the air velocity is 190 " (viif) If a random variable has the probability density

cm/s. : 8

2e¢%*, for x>0

Group C f(x)=

. 0, for x=<O

9. Answer the following: - 2x10
find the probability that it will take on a value
(7) Obtain the inverse transform of between 1 and 3.
f(p)=(p+2)/(p-1)*p° {(ix) Show that

u=\ll+52/4

where p and  are usual notation.

(i) Solve (dy/dx)=(x+y+4)/(x-y-6).

.. i - - -
(i) I r=xi+y j+z k,find the value of grad {x) Solve the partial differential equation

N _ 3 3 3
(og| 7 |). 92 7. 92 637

ax®  aaxdyt  8y?
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$’09:5 FN:AN 209 (1409)

ENGINEERING MATHEMATICS
Time : Three hours

Maximum Marks: 100

Answer FIVE questions, taking ANY TWO from Group A,
anvTwo from GroupB 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 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

(l+X2)}’"={l'2(n_l)x}yn—l
-(n-1)(n-2)y,, 6

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

of the expansion of ¢****. Hence or otherwise find

“the value of
e'x_ e Xeosx
Iim |————}|-
X -sin x 8

x=-0

(c) If F{x,y)={(1-2xy+y*) "2 show that

9, 2,0f, 9
—{(l-x")=—}+ —
ax{( )ax} ay(y oy 6
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2. {a) Find the maximum or minimum value of the function

Flxy)=(x2+y?)e (F+r?

for points not on the circle x>+ y*= 1. 6
(b) If1, = S cos™ xsin nx dx , prove that
J = cos” x cos nx m
mon " + m-1,n-1
m+n m+n """

Hence or otherwise, evaluate

n/2
cos®xsin 3 x dx

8
. . - - - -
{c) Findtheinperproducts< x , y >,< vy, x >, the
- - . - -3
norms il x Il,if y ll,thenormalized x , y andthe
- -
distance between x and y , where
x =[2,1,31", y =[1+427,2i,11" 6
}. {a) Find the volume generated by revolving about the axis
of x . The area bounded by the curves
X'+ y?=25,3x-4y=0, y=0
lying in the first quadrant. 5

(b) Find a linear transformation T:R?—- R? such that
T(1,0)={1,1) and T(0,1)=(-1,2). Also,
prove that 7 maps the square with vertices

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

(¢} Using matrix method, show that the equations
3x, +2x,+2x~-5x=8
2x+5%+5x-18x=9
Ax - x- x5t 8x=T7
are consistent and hence solve them. S

09:S FN:AN 209 {1409) (2 ) {Continued )
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- -
{(d} ¥ r =xi+yj+ zk, prove that
-
(I)div(r” r Y=(n+3)r", and

- B
(if) r /riis solenoidal.

b
4. (a) Solve the following system of equations by Gauss
elimination method: 6
2x+y+2=10
3x+2y+32z=18
x+4y+9z=16

(b) The eigenvectors of a 3 x 3 matrix A corresponding
totheeigenvalues1,2,3are[-1, - 1,1]7,[0,1,0]”
and [0, - 1, 1]7, respectively. Find the matrix A. 6

(c) Show that the line integral

Sc (3x2dx+2yzdy+ y* 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

" Group B

5. (a)} Solve the differential equations :

dy_ (4x+y+1)%if y(0)=1.
dx

6
(b) Using Laplace transform method, solve the initial
value problem
d2
GX 30X o mte? x=-3and P =S ar =0
d [2 dt dt 6
S'09:5 FN: AN 209 (1409) (3) ( Turn Over)
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{c} The following data are taken from the steam table : o . . L
{c} The finished inside diameter of a piston ring is

Temperature, °C: 140 1S0 160 170 180 normally distributed with a mean of 10 cm and a

2 . . . . g standard deviation of 0-03 cm. (/) What proportion
Pressure, kg/cm?. 3085 4854 6302 8076 10225 of ring will have inside diameters exceeding 10075
cm? (ii) What is the probability that a piston ring
will have an inside diameter between 9-97 cm and
1003 cm?
{Given: ¢(2:5)=09938, ¢(1)=0-8413, where

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

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

3 2.,
‘g_)/+g_:’.=§"-/ny=sin (2X°3)

3 2 dx 6 z g
dx®  dx bz)= i S e? dx. 0
-{b) A curve passes through the points - N2x -
(1,2), (15,2:4),(2,27), (2'5,2-8), {3, 3), 8. {a) Find the general solution of the partial differential
(3:5,26),(4,2-1) and (45,19} equation :
Use Simpson’s one-third rule to obtain the volume (x2-yz) &_)_,_z+ (7~ 2x) dz_ e
of the solid of revolution got by revolving this area 1z dx Y dy Y 6
about x-axis. 5
{5} Findthetemperaturedistribution u ( x, t ) inalaterally
(¢} Find the Fourier sine transform of ¢-!*!. Hence, insulated bar 80 cm long, if the initial temperature
show that is 100 sin (rx /1) °C and the ends are kept at 0°C.
w ’ How long will it take for the maximum temperature
AME =" m>0. in the bar to drop to 50°C ? Given that
I+ x? 2 8 2
du_ 28w
ot 3x?
7. (a) Using Lagrange’s interpolation formula, find the where ¢2=1-158 cm?/sec. 8
missing term in the table: , .. .
X 2 S 8 14 {c} For determining the ash contents of six samples of
o 94-8 8%-9 68~7 6 . coal, each sample was divided into two parts and a
a part was given to each of two analysts A and B. The
{b} Ifthe proportions of a brand of television set requiring percentage ash contents found by them are given
service during the first year of operaticn is a random be?ow sample-wise
variable having a beta distribution with a =23 and i Sample no.: |1 2 3 4 5 5
B=2, what is the probability that at least 80% of the ‘ Analyst 4: 8 o119 12 13
new models sold this year will service during the Analyst B: 9 i3 12 10 11 12
first year of operation? 6 Do the two analysis differ significantly ? Given 5%
o calculated value of ¢ for d.f 513 2 23. o
§°09: S FN' AN 209 (1409) t 4 (Coptinued ) e T AN e A . : .
) ) §70% 3 FN:AN 209 (1409) {5 t Fury Over)
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9. Answer the following:

$'09: 5 FN: AN 209 (1409) (6 )

Group C

10x2

(1) If f(x)=f(0)+xf'(0)+-§f'(Bx), find the

value of 0 as
(1-x)%2

xtends to 1, f{x} being

(#) Find
perpendicular to the surface x? + 2y + 22 =7 at the
. point (1, -1,2).

the magnitude of the vector drawn

(iif ) Two eigenvalues of the matrix

221
A=|1 3 1
122

are equal to 1 each. Find the eigenvalucs'of Al

(iv) If u=x*tan-* (y/x )= y*sin~' (x/y), find the value

of
2 2 2
xzé—u-l-z,x_y 0’y L, 07u
ax? axdy ° 3y?
(v) Find the inverse Laplace transform of
logl(1+s)/s].
(vi) Evaluate
§§ xy dxdy

over the area between y = x> and y = x.

(vir ) Prove that

{ Tontinued )

AMIE(l) Study Circle, Roorkee

www.amiestudycircle.com

(viZi) If the regression equations of two variables x and
yare x=3-y/4 and y=5-2x, find the
correlation coefficient between them.

(ix ) If the probabilities of happening of some events are
P> Py--s D, then find the probability of happening
of at least one of them.

{x) If a random variable X has a Poisson distribution
such that P(X=1)=P(X=2), then find

P(X=4).
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W09 :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 awL from Group C.

All parts of a question (a, b, etc.) s)zou]d 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 missing or wrong data may be assumed suitably
giving proper justification.

Figures on the ngbt—band side margin indicate full marks.

Group A

{a) If y (x)=sin (o sin~' x ), then show that
(1- Xz).y”+2_ 2n+ 1)/\'_}’"“ - (n2—a2).yn =0
where y,_ represents r'" order derivative of y (x ).

(b) Is the mean-value theorem valid for the function
f(x)=x*+3x+2 in 1=x<2? Find a point
x=c in[1,2], if the theorem is applicable.

(c) Find the maximum and minimum values of the
function £ (x )= xy (2~x -~y ) at the point (0, a ).

(a) Compute the area of the figure bounded by the
parabolas x= -2y*and x=1-3y°

www.amiestudycircle.com
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(b) Find the volume of the solid generated by revolving

the figure bounded by the parabola y*=8x and the
straight line x =2, about the line y = - 4.

(c) Find the centre of gravity of a uniform lamina in the

form of a quadrant of the ellipse x?/a* + y*/b* = 1.

3. {a) Prove that the serias—;— + % + % + .... is divergent.

(b) Investigate the value of x for which the ratio-test
fails while examining the convergence of the series

1 x x? x™!

— S
17 37 5P (2n-1)?

(c¢) (1) Find the partial derivatives 3f/dx and 3f/dy
when £ (x,y)=tan"' (y/x).

() If u= €Y7, examine that the result
9%u/dxdydz= (1+3xyz+ x*y?z?) ¥
is correct.

4. ({a) Obtain the reduction formulae for

1
(1) § x"(1-x)"dx, and

nf2 - :
(i) § sin”xcos”xdx, where mand n are
positive integers.
(b) X u=xf(y/x)+g(y/x), then prove that

2 2 2
xz—a—l—l+2xy 9 u +y2-a——u=0.
dx? dxdy ayr .

W’09:SFN: AN 209 (1409) (2) (Continued)
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(¢) f u= f(x-y, y~2 z-x), then prove that

Group B

(a) Divide a given positive number N into three parts
(positive) such that their sum is N and product is
maximum.

(b) Find a point within a triangle such that the sum of
squares of its distances from three vertices is
minimum. .
(c) At what point on the curve xy =20 is the tangent
parallel to the line Sx + y =17

(a) Verify whether the two integrals

1 1
I § dx§ it A dy
(x+y)?3

1l

1

and

are equal.

(b) Evaluate Si [ -iz_-lf.] dxdy

a P
where R consists of points in the positive quadrant

of the ellipse x*/a*+ y*/ b =1.

(c) If w=x*-y*-2*-2, find the gradient Vu at the
point {1,-1,2).

W09 :5FN: AN 209 (1409) (3} { Zum Over)
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7. (a) Show that f= (2xy+ z*)i+ x2j+3xz% k is acon-
servative force field. Also, find the (7) scalar potential
¢, and (7 ) work done by the force £ in moving an

(i) If =V (x3+ y3+ 2z’ - 3xyz), find Curl £.

(iv) If V4 is solenoidal, find the value of V4.

object from (1,-2,1) to (3,1,4). 10 (v) Find the volume generated by revolving about OX,
(b) Use Green’s theorem to evaluate the area bounded by y = x*between x = Oand x = 2.
S (Pydx+y>dy), (vi) Let y(x)=(2-3x)', then evaluate d°y/dx°®.
C
where C is the closed path formed by y=x and R oy forS X" e d.
y= x*from (0,0) to (1, 1). 10
8. (a) Use Stokes’ theorem to evaluate (vii) The infinite series [-;- + % + i + } is divergent.
S (e*dx +2ydy-dz) Is this statement true or false.
o . N . .
where C is the curve x%+ y? = 4, z=2. 6 (ix) If Curl F=0, then F is called a solenoidal vector.

Is this statement true or false ?
(b) Find the eigenvalues and eigenvectors of the matrix 6

(x) When a system of linear algebraic equations is said

2 -2 2 to be consistent for solution ?
A=]1 1 1
1 3 -1

(c¢) Determine for what values of k the system
X+ 2y¥ 1; 5x + ky =5 has (/) unique solution, and

(i ) infinite number of solutions. 8
Group C
9. Answer the following: 10x2
w2 7

(7) Evaluate § § cos (x+ y) dxdy.

(i) vFind the sum of the eigenvalues of

125
22 4
127

PRI AT N

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARANCHAL)  EMAIL: pcourses@hotmail.com Ph: (01332) 266328, 9412903929
40



AMIE Study Material & Admission Packages AMIE(l) Study Circle, Roorkee www.amiestudycircle.com

£10:5FN: 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 auL 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 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=cosh (log y/m ), prove that
(X*-1)y,+ xy, =m’y. 8
(b) If_y=]f'"“‘"’, prove that
(1-x%)y,,,-2n+1)xy,,, -(n*+a%)y,=0. 6

(c) Find the area of the region lying above x-axis, and
included between the circle x>+ y*=2ax and the

parabola y*=ax. . 6
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2. (a) Test for the convergence of series 4. (a) Solve the following system of linear equations by
Gauss elimination method :
1 X x* x5
+ + + +..t o v
n2 W2 43 sV p ;- Y—zz—;
X-y-2z=
(b) Find the volume of solid obtained by revolving the 3x-y-3z=3 6
cardiod r= (1 + cos 0 ) about the initial line. 8
(b) Find the eigenvalues and eigenvectors of the matrix
(c) Show that maximum and minimum values of -2 2 -3
r*=x*+ y?, where ax*+ 2hxy + by*=1, are given A=|l2 1 -6
by the roots of the equation 1 -2 0 8
[a-(1/A)][b-(1/P))=F 6
3. (a) Show that all the points on the curve {c) A vector function ;7) is a product of a scalar function
2 _ . . °
y'=4alx+ asin(x/a)] and the gradient of a scalar function. Show that
at which the tangent is parallel to x-axis be on a certain - -
parabola. 6 F .cutl( F )=0. 6
(b) Apply Green’s theorem in the plane to evaluate | Group B
5. (a) Inapopulation, the probability of selecting (/) a male
S [(2x*- y®)dx + (£* + y?)dy] » or a smoker is 7/10; (i) a male smoker is 2/5; and
c (£if) a maleif a smoker is already selected is 2/3. Find
where C is boundary of the curve enclosed by x-axis the probability of selecting a male. 6
and the semi-circle y = (1 - x%)'/% 6 (b) Solve the following differential equations : 3+3
- -
(c) Evaluate the integral S F -dr , along the curve () y—x%= a [yz+ %]
xX*+y*=1, z=1 in the positive direction from
- dy_2y-x-4
(0,1,1) to (1,0,1) for F given by @) =3y 3x13

(2x+yz) 7 + xz ;’ +(xy+22) Z’ . 8 (c) A survey of 800 families, with four children each,
revealed the following distribution :

$’10:SFN: AN 209 (1409) (2) (Continued) $’10:SFN: AN 209 (1409) (3) ( Turn Over)
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No. of boys: 0 1 2 3 4
No. of girls: 4 3 2 1 0
No. of families: 32 178 290 236 64

Is this result consistent with the hypothesis that male
and female births equal probable ? Assume that the

tabulated y ; for 4 degrees of freedom (d.f.)is 9.488. g

8.

6. (a) 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. 6

{b) The following is a table of values of a polynomial of
degree S. It is given that £(3) is in error. Correct the

error. 8
X 0 1 2 3 4 5 6
y=f(x) 1 2 33 254 1025 _3126 7177
(c) Solve the foHowhg differential equation:
xz—@—x—y—’i_y— Klog x 6
dx*

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

g——z—y+4y= Xxsin x
dx®

$’10:5FN: AN 209 (1409)

§’10:5FN: AN 209 (1409) (4) ( Continued)
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9. Answer the following:

{c) Use Simpson’s one-third rule to find the value of the
integral

n/3 ‘
§ esin X dx
correct up to four decimal places. Compare the results

with that obtained by Trapezoidal rule of integration. 8

(a2) From the following table of values of x and y, obtain
dy/dx for x=1.2: 8

b 1.0 1.2 1.4 1.6 1.8 20 22

y  2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.025

(b) Solve the following equation :

dy .xy 172
. dx -4 6
(c) Solve the differential equation
xdx + ydy+ (xdy-ydx )/ (x*+ y?)=0 6
Group C

10x2

(I} Prove that between any two real roots of

e"sin x =1, there exists at least one root of
ecosx+1=0.

(ii) ¥ x,y,z areconnectedtoequations ¢ (x,y,z)=0
and Y (x, y,2) =0, find dy/dx.

(i) Solve (x+ y) dx+ dy=0.

(5) { Turm Over)
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(v} Solve (x2+y?)dx-2xydy=0.

(v) Find the inverse Laplace transform of

(s-1)/(s*-65+25).

(V) Find one vector in R* which generates the inter-
section of V' and W, where

V={{(a,b0)}abeR}
and W be the space generated by the vectors
(1,2,3)and (1, -1,1).

(vif ) 2 - _
et A= | 4 be the matrix over the real
field R. Find eigenvalues and linearly independent
eigenvectors.

(viif )

If 7 =f(xyz¢t), show that

- - - -
df =(dr .N) f +{d F/ot) dt
{ix) Use Green’s theorem to evaluate
S (X34 xy) dx+ (xX*+ y*) dy
C
where C is the square formed by the lines x = + 1
and y=+1.

(x) Find the shortest distance from the point (3,0) to
the parabola y = x*.
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W10 : 5 FN : AN 209 {1409)
ENGINEERING MATHEMATICS
v Timé : 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 supple-
mented 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) Find the eigenvalues and corresponding eigen-
vectors of the matrix

1 00
A=10 2 1
2 03

8
(&) Evaluate
§ lx+y)dx-Rdy+ (y+2) dz]
c
where Cis x*=4y, z=x,0<s x<2. 6
(¢) Find the surface area of the solid generated by
revolving the curve x>+ (y-b)>=a’ about x-
axis. 6
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2. {a) Find the normal vector and the equation of tangent .. . . .
. . : 4 & have non-trivial solutton(s). Find the ratios

_ plane to the surface z= Vxt+ y? at the point _ x:y:z when \ has the smallest of these values.
(3,4,5). Also, find the divergence of the vector What happens when A has the greatest of these.
field (x2y*- 23)i+ (2xyz ) j+ (%% )k. 8 values? -

(b) Verify whether the vectors x=(1342), 4. (a) Find the shortest distance between the line
x=(3-522) and x,=(2 -132) are 2x+ y=10 and the ellipse 9x*> + 4 y* =36. 10
linearly-dependent. If so,

! y pln en S.O ‘?Xp ress one of these (b) Evaluate the integral
vectors as a linear combination of others. 6 '
~ (c) Find the total length of the curve r=asin3(0/3). 6 SS e dxdy
3. (a) Discuss the convergence of the following series : R
2x4 where the region R isgivenby R:2y< x<2and
Osys=sl. 10
. 2! 31 4!
(1) 1+§+;+;+,.... Group B
5. (a) Solve the following differential equations: 2x7

(i) 2
a=1 \/;1+\/n+ (i) (1+y*)dx= (tan"' y-x)dy

(&) Apply Green’s theorem to evaluate d
' () y -2 y+y xe*sin x

§ [@2R-y2)de+ (P+ydy] d
¢ ' . ‘ {b) Use difference operator technique to get missing
where C is the boundary of the area enclosed by values in the following table : 6
the x-axis and upper-half of the circle
T 6 X 45 50 SS 60 65
y: =2
' 30 — 20 — -24
(c) Find the value(s) of A for which the equations 7
(A-1)x+(3N+1)y+2Xz=Q 6. (a) Solve : :
A-1)x+22x-1)y+(A+3)z=0 dy yeosx+siny+y_ =0, y=0when x=0. 6 |
2x+ (3h+1)y+3(h-1)z=0 dX sin x + xcos y+ x
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(6) Solve the equation
o Y +3y'+2y=2¢"
by using the method of variation of parameters. 8
(c) Find the Fourier series expansion of the periodic
function
flx)=x,-nsx<sn, [(x+2n)=1F(x). 6

7. (a) Find the cubic polynomial which takes the follo-

wing values: :
X G 1 2 3
fx) 1 2 1 10
Hence or otherwise, evaluate £(4). 8

() Inanormaldistribution, 31% of theitems 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< 14)=0.92,
where z is standard normal variate. ] 6

{(c) Given that

L1 1.2 1.3 1.4 1.5 1.

[#))

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 1 2 _3 4 5 6 7 8 9 10
Test Score 40 70 SO 60 80 SO 90 40 60 60

Sales (in ‘000) 2.5 6.0 4.5 50 45 2.0 55 3.0 45 3.0

AMIE(l) Study Circle, Roorkee www.amiestudycircle.com

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

(b) | Given the values:
xS 7 113 17
f(x) 150 392 1452 2366 5202
Evaluate £(9) using Lagrange’s formula. 6

(¢) Evaluate

: 3 dx/(1+ x*)
by using Trapezoidal rule. Take h=1. 6
Group C
Answer the following : 10x2

(/) A binomial distribution has mean 20 and
standard deviation 4. Find the parameters of the
distribution.

() Verify whether the vector field
v= xyz(yzi+ xzj + xyk )
is conservative.

(i) Find the value(s) of k for which the vectors
{1,k,5), (1, -3,2),(2, -1, 1) will form abasis

in R’
. . (2 1),
{1v) Verify whether the matrix [l O] is diagonalizable.

(v)  Consider the function f(x,y)=tan"' (y/x).Find

the value of x?—f+ yy.
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(vi) Evaluate iy [log, (1 + x)]/sin x.
: x>0
(vii') Find the coefficient of x° in the expansion of
esinx
(viif )Find the Laplace transform of the function
e . £

(ix) Obtain the function whose first difference is

9x*+11x+5.
(x) Find complementary function of the differential
equation
2
iX—Z —Céj+y= sec2x.
dx? dx
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$’12: 7FN: AN 209 (1409)

ENGINEERING MATHEMATICS
Time . Three hours
Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO frem 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-pyiﬁi 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) Discus§ the continuity of the following function
atx=a: 6

(x—a)sin(1/x-a), when x#a
fx)= ‘
0, when x=a

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

12.22 +22-32 +3”-42 .
u L2 L3

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

2 2

X X
l+x+—2—<e"<1+x+—2—-e",x>0. 8

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

function 4. (a) Find the extreme values of
S, y) =202 - y7) — x4 + y4. 6 fO,y,z)=2x+3y+z
(b) Using Cauchy mean value theorem, find the value of C such thatx2+j)*=5andx+z=1. 8
for the following pair of functions :
(b) Evaluate the line integral of
f(x)=¢ and g(x)=e>* x € [a, b). 6 4
M
(¢) Find the volume of the ellipsoid v=x"i-2yj+z°k
2 3 2 over the straight line from (-1, 2, 3)to (2,3, 5). 6
S +=5+—5=1L 8
a@ v (¢) Find the eigenvalues and corresponding eigenvectors
i trix : 6
3. (a) Show that the matrix of the following matrix
3 1 -1 1 0 0
A=| -2 1 2 A=}10 2 1
is diagonalizable. Find P such that P-' 4P is a diagonal Group B

matrix. 8

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

elimination method : 6 dy _x+2y-3 6
2x+y—-z=4 dc 2x+y-3°
x-y+2z=-2
—-x+2y-2z=2 (b) Solve
. ' ' +3y +2y=x+cosx
(c) Verify Stoke’s theorem for the vector
- - - - by the method of variation of parameters. 8
v=0CBx-y)i-2y2" j~2)y°zk )
( y) (i (¢) Find the Lagrange’s interpolating polynomial that fits the
where S is the surface of the sphere following data values : 6
¥+ +22=16,2>0. 6 x 1 2 |3
Jx) 1 7 61
$°12:7 FN:AN 209 (1409) (2) ( Continued)
$’12:7 FN:AN 209 (1409) (2 ( Turn Over)
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6. (a) Determine the step size in an equidistant table for (1 +y) dx = (tan'y — x)dy 6
J&x)=(1+x)%x€l0, 2] (c) Form a partial differential equation by eliminhting the
if error in magnitude in linear interpolationis 5 x 10-%. 6 arbitrary function ¢ from
) 2 2 2 L2 = (. ) 8
(b) Evaluate the following integral by Simpson’s one-third O(* +y7 4 22, 28 - 2xy)
© rulewithr=4: ‘
’ , Group C
J' 1 9. Solve the following : 10x2
o (3+2x)
\ @ K fxX)=(x-1)Ex-2)(x-3), find ¢ for a=0,
Compare the result with the exact solution 8 b=4.
() For two events 4 and B, if P(4) = 05, P(B) = 0-6 and (i?) Find the first order partial derivative of the function
P(A N B)=0-8, then find the conditional probability
P(A/B) and P(B/A). 6 fx, ) =x*-x3* +y
7. (a) Find the mean variance and standard deviation of the at(~1,1).
distribution ' 6
) . PLY
X, 3 8 (iif) Find dyldx from f(x,y) =~ +77-1=0.
fX) 14 12 14
(b) Form a partial differential equation by eliminating the (#v) Find the gradiant of f(x, y) = y* — 4xy at (1, 2).

arbitrary function fand g from z = y f(x) + x g(). 6
(v) Letv,=(1,-1,0),v,=(0,1,-1)and v;=(0,0, 1).

(c) Solve ) : Show that {v,, v,, v,} is linearly independent.
& -3y
G Hexmoy st , (vi) Solve
and 3eftan y dx + (1 — &) sec? y dy =0
dy 2
2ty =et 8 (vii) Solve
8. (a) Solve (ax +hy + g)dx +(hx + by +f)dy =0
&, 32
ax " 2y=xcos'x 6 $’12:7 FN:AN 209 (1409) (5) ( Turn Over )
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A

v
VA

(viii) Prove that A + V =

(ix) Find the divergence of the vector

-

-~ - -
v =(x2y2 —23) i+2xyz j+e™ k

(x) If 4, B, C are mutually exclusive and exhaustive
events associated with a random experiment and
P(B) =06 P(A4) and P(C) =0-2 P(4), find P(4).
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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 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 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 margfn indicate full marks.

Group A

1. (a) Let y(x)= ¢*""* then prove that
(1=x*)y,., = Q@n+Dxy,,, ~(n* +4)y, =0.
Also, show that
(.Yn )x=0 = {(ﬂ - 2)2 + 4} (yn—2 )x=0 8

(b) Isthe mean value theorem valid for f(x) = x>+ 3x +

2 in the interval 1 < x <2 ? If the theorem is appli-
cable, find apoint Cin[1, 2]. : 6
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(c) Use the appropriate test to examine whether the

series
1 2 3 n
—+—2—+'—j'+....+'_;"‘f--,--
2 20 2 2

is convergent.

2. (a) Find the point at which the function f(x)=(1/x)*
attains its extremum. Examine further that the
maximum value of f(x)is (e)"*.

(b) Letu=¢(y-2z; z—x; x—y),thenevaluate

Ou Ou Ou
4.
o&x oy Oz

(c) Expandthe function f(x)=tan™ x ina finite series
in powers of x, with remainder in the Lagrange’s form.

(d) Determine the value of a such that divergence of
f= (x+3y)f+(y—2z)j'+(x+az)l€
vanishes.
3. (a) Evaluate
J[2x~y+4) de+(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-
clockwise direction.
(b) Given F = (2x +32)f —(xz + y) ]+ (»* + 22)k,

use Gauss’s theorem to evaluate j I F i dS, where
’ s

AMIE(l) Study Circle, Roorkee

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

(¢) Evaluate I j Jx* +y* dxdy , where R is the region

R
in the xy-plane bounded by x*> + y* = 4 and
X+ yP=09.

4. (a) LetAbeamatrix such that
[1,0]4 =[1,2,0]
and [0,1]14 =[0,-L1].

Then find the product matrix
~1
411
1

(b) Find the matrix A4 representing the linear transforma-
tion that maps (x,, x,) onto (2x, —5x,, 3x, +4x,)
and verify the result. Does the inverse of this matrix
A exists ?

(¢) Ofthethree eigenvalues of the matrix

2 2 -3
A= 2 1 -6
-1 =2 ol

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

Group B

5. (a) Solve:
dyldx =1-xy—y+x,given y(0)=1.

www.amiestudycircle.com
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6

6
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(b) Use the method of variation of parameters to solve
V'(x)+ y(x)=secx. 5

(¢) Using the method of undetermined coefficient, solve
the equation

Y'(0)+2y' () +y(x) =€
subject to the conditions y(0) =—-1and y'(0)=1. 10

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

z=f(x+10y)+g(x-10y)
to develop a partial differential equation of an
appropriate order. Name the differential equation
and its type. 6

(b) Ifthe Laplace transform of a given function /() is
F{(s), then find the Laplace transform of the function

{1f(t—=4) u(r—-4)}

LN 7 Iy
where u(t—a) represents the unit function with
jumpatz=a. 6

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

AMIE(l) Study Circle, Roorkee
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Derive the following :

(l') 6 - Elll __E—I/Z
@ E=¢”
Gil) D=(U/h) log (1+A).

where symbols have their usual meanings. 3+3+2
A pointer moves along a fixed straight rod. Its
distance x cm along the rod is given below for
various values of the time ¢ sec. Developing an
appropriate difference table, find the velocity and
the acceleration of the pointer : 10

= 0 01 02 03 04 0S5 06

= 30.13 31.62 32.87 33.64 33.95 33.81 33.24
Compute the probability of obtaining at ieast two
*six” inrolling a fair die four times. 5

Define the Normal distribution or the Gauss distribu- -
tion in its standard form. Is the curve f (x) in the
defn. is symmetric with respect to x=u. If so,
why ? What happens to the curve when p=0 ? §

Y'(x)+4y ,(x) -32y(x) = 0;} Group C
y(0)=6,y'(0)=0 8
. Answer the following : ) 10x2
7. (a) State the Simpson’s one-third rule and use it to © :
evaluate (?) Istheseries Z (=D convergent or divergent or
r=l
j' o_dx 6 oscillates finitely ?
014+ x% . ‘
(#) Find the point at which the function
®) Expres(s1 hf (x)= 2;:3 - 3x23 +3x~10 in factorial f(x)=asin® x+bcos® x(a > b)
form and hence evaluate A"f (x).- 6 attains an extremum value.
W’12 : 7 FN : AN 209 (1409) (4) ( Continued )
W12 : 7FN . AN 209 (1409) (5) ( Turn Over)
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(i) Determine the region where the function z = log
(x*+32—1) is defined.

(iv) .Find the rank-of the matrix

3 0 2 2
-6 42 24 54
21 -21 0 -15

using the concept of ‘linear independency’.
(v) Thelineintegral
Jr{(_‘y‘-i- Z)d)t + (Z + X )dy -r\x -t-y\ ]

is independent of the path from A4 to B. Is this
statement true or false ?

(vi) Findthe elgenvector correspondmg to the eigenvalue

6 of the matrix
1 2
-5 4

(vii) Does there exists a function ¢ suchthat F =V,
where F = (2x— 3)i —zj +cos zk ?

(viii) Find the inverse Laplace transform of
F(s)=1/(s* +100).

(ix) Name any two iterative methods by which one may
solve a system of linear equations.

(x) Letthe random variable X =number of heads ina
single toss of a fair coin, has the possible values
X'=0and X =1 with probabilities P(X=0) = 1/2
and P(X = 1) = 1/2. Then find the mean and
variance.

W’12 : 7 FN : AN 209 (1409) (6) AG-2,000
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S’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

bo ancworod ~t asmo nlaro
OC GRoweErca G Onic puale

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. (@) If y(x)=log {x + V1 +x? }, then prove that
A+x3y,,,+@n+ )y, +nty =0.

Also, find out (y,), ., and (,), . 8

G 4. D G
(b”fn+l+n+n4 +eo 4 5 +a =0

then prove that the equation
n n-1 n-2 _
ax +ax +a,x +---t+a, x+a, =0

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

axis of x. Find the volume generated by the loop. 6 4. (a) Show that the matrix
2. (a) Discuss the convergence of the infinite series ' 2 -1 1
=|- 2 -1
1 32 dinf. Il : 12
12372341345+ edmt 3 .
» _ o satisfies its characteristic equation. Does 4! exist ?
B)If V'=(x*+y*+2)" 7, show that If yes, find 4~ using Cayley-Hamilton theorem.
ov. aov oV . .
Xty ootz == vV 5 (b) Prove that two similar matrices of same order havé same
* % Z eigenvalues.
(c) Show that sin”@ cos?0 attains a maximum value when (c) If P, denotes the space of all polynomials of degrees
0 =tan~!, / r/q. 5 less than or equal to n7, with real coefficients, then find

the matrix of differential operator T': P,— P, defined by
(d) Find the unit normal to the surface ¢(x, y, z) = x* — 3xyz

-L-rz ~ {) fﬂ-\nnnlnfnll 1 1) 5
V“Il-l llv l-l\l’ l’ l,- -~

, . d
(/) = 5 /()

3. (a) Evaluate

under usual basis of P,.
H F-nds,
Group B
whars L' e mr 4wt 2ok nnd o tha aurfaca of _ e o L .
WILICLY 1° — &t TAJ _y Lh nuu ) l) Lll\-t aullu\«\« \.u 5. (a) bnow lhat(hc qulﬂtlon
cylinder x2+y* =16 included in the first octant _
between z =0 and z = 5. 8 (Ax+3y+ 1)de+(Bx+ 2y + 1)dy=0

represents a family of hyperbolas having as asymptotes

(b) Verify Green’s theorem in plane for
the linesx+y=0and2x+y+1=0.

2 2
& o {(xy Ty Jax + x dy} . (b) By method of variation of parameters, solve the
where C is bounded by the curves y = x and y = »x2 6 differential equation
(<) Expand log sinx in powers of (x—2)up to 4 terms | D?y(x) - 2Dy(x) + y(x) = =—
containing cube of (x —2). 6
where D = d/dx.
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(c) Obtain the Laplace transform of the function, f(f),
given by

sinf,0<f<x
0,i>m

o=
6. (a) Solve
(%2 +xy + 1) ydx + (¥ ~xp+ 1) xdy =0

(6) Obtain a partial differential equation by eliminating the

orl\nfroﬁlp notin f feny atin
QaiLuvl &u_y lull\illull,_’, ll\llll U““ﬂtl\.’ll

xty+z=f@+y+ )

(c) Solve the simultaneous differential equation

dx
= —tax = =y
dy
—Jt-+ay=x

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

)} Solve the partial differential equation p + g =pgq where

p = 0z/0x and ¢.= 3z/0y.

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

was ag given below, Estimate the nnnnla(lnr\_ for the

YA GO ;i [OA=) LOA L N S 18 § | ~ pPUpMISR

year 1895.
Year : x 1891 1901 1911 1921 1931

Population : y
(inthousand) 46 66 81 93 101

AMIE(]) Study Circle, Roorkee
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(b) State and derive trapezoidal rule for numerical integration

and also derive the expression for error formula. 6

(c) From the following table of values of x and y, obtain
dyldx and d*y/dx* for x =12 : 8
x 1-0 12 14 16 1-8 20 22
©y 27183 33201 40552 49530 60496 7-3891 $0250

(a) Prove that if £ and F are two independent events, then
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. 6

(c) Ifthe random variables X, and .X; are independent and
follow chi-square distribution with » d.f., show that

Jn (X, - X, )/2,/X,X2 is distributed as student’s

t with n d.f. independently of X, + X,. 8
Group C
Answer the following : 10x2

(i) Evaluate
J'e"(x cos x + sin x)dx.

(ii) Is the series

L]

Z COs (%)

n=1

convergent ? Give reason for it.

- e d ~ ~ ~
(i) Find div -—:— , where r = xi +yj +zk.
r
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(iv) Show that
E=1+Aand A=V -V)

w If
e 2 2

A=|-2 3 -

2 -1 3

then find the sum and product of the eigenvalues
of matrix 4.

(vi) Change the order of integration in

[ roayas.

(vii) Find

de=rs
(viii) Under what condition the differential equation
M(x, y) dx + N(x, y) dy = 0
will be.exact and why ?
(fx) Write two basic characteristics of poisson distribution.

(x) Find length of the arc of semi-cubical parabola
ay® = x* from the vertex to the point (g, a).

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)  EMAIL: pcourses@hotmail.com Ph: (01332) 266328 Web: www.amiestudycircle.com
60



AMIE Study Material & Admission Packages AMIE(]) Study Circle, Roorkee www.amiestudycircle.com

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 wrong data may be assumed suitably giving
proper justification.

Figures on the right-hand side margin indicate full marks.
Group A
1. (a) Prove that.

2
dy dy _ 3[d2y]

d3y _ ax’ Ex— dx?
de [gl]S 8
dx

(b) Find the minimum value of f(x,y,z)=x2+)? +2?
subject to the condition xyz = &°. 8

(c) If f-—- 3xyi - yzj, evaluate
[ Far
g

where C is the curve in the (x, y) plane y = 2x? from
0,0)10(1,2). 4
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2. (a) Apply Maclaurin’s theorem to obtain the expansion of
sec x. 6 (b) Prove that

(b) Verify Green’s theorem for f(x,y)=e™siny,
g(x,y) = e cosy and C is the square with vertices at ‘
(0, 0), (n/2, 0), (n/2, /2) and (0, 11/2)- 8 iouches the curve y = be™“ at the point where the

QIx

Y
+==1
b

. . curve ses the x-axis.
(¢) Determine the rank of the matrix urve crosses the x-ax

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

0 1 -3 -1
- ‘ ~tan™ u < (v — w)/(1 + 42).
1 0 1 1
A= v
31 0 2 Group B
1 1 -2 0 6
5. (a) Solve
3. (a) Show that the matrix 4 given by . (1 +y%) + (x - = dyldx = 0
4 z : "21 {b) Yor the following given values of x and log  x
- 0 1 2 (300, 2-4771), (304,2-4829), (305,2-4843) and

(307,2-4871)
is diagonalizable. Find a matrix P such that P"'4P isa

diagonal matrix. ' 10 find the vaue of log, 301 using Lagrange’s inter-

polation formula.

(b) Discuss the convergence of the following series : . . . .
(c) An integer is chosen at random from 200 digits. What is

z x"[3"n?, for x>0 , S | the probability that the integer is divisible by 6 or 8 ?
(c) Evaluate ‘ 6. (a) Find the general solution of the diffémntial equation
Ve, where 7% = + y* + £°. 5 (D’ +3D*+2D)y=x
4. (a) Evaluate ‘ (b) Find the Fourier transform of the function
. H'xydydf , ? f)=eM —g<t<m,a>0
1

: . What is the inverse transform for it ?
where 4 is the domain bounded by x-axis, ordinate y
x = 2a, and the curve x* = 4ay. 8 (¢) Let X be a normal variate with mean 30 and standard

deviation 5. Find the probability that 26 < X< 40.
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7.

(@) Evaluate the integral
1 dx
J- 0 3+2x
using Simpson’s one-third rule with n =2, 4. Compare
the result with the exact solution.

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

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

y, + &% = cosec ax.

(a) The integrating factor of the following equation is of
the form y”. Find » and solve the equation

y"*lsec’x dx + {3y" tanx - sec?y y"?} dy =0
(b) Solve the simultaneous differential equations

dx_y y
dt

dy

—+x=1
dt

(c) Find the Laplace transform of the function

‘ _Joo. 0se<2,
=15 ’

122

and K is a constant.

Gr eaﬁp C

Answer the 'foHdwing: 10x2

(i) Solve the differential equation

dy ¥

—— == 2)=4
dr \/’; ¥(2)

AMIE(]) Study Circle, Roorkee
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(i) LetA, B and C are three mutually exclusive and
exhaustive events associated with a random experiment.
If P(B)=(3/2) P(4)and P(C) =(1/2) P(B), the value
of P(A)is

(iii) A continuous random variable X has a p.d.f, f(x)=3x%,
"0 <x < 1. What will be the value of P(X<a)?

(iv) Findthe interval in which the equation
fx)=x*-x-1=0

(v) IfAandV are the forward and backward difference
operators respectively, then the valueof A-Vis____ .~

(vi) Solve the differential equétion

2w

(vii) State Rolle’s theorem.

(viii) Discuss the applicability of Lagrange’s mean value
theorem for ‘

f(xy=QA/x)in[-1, 1]

(ix) Find the directional derivative of f(x, y,z)=x"+
4xyz+ 23 at (1,2, 3) in the direction of 37 + 4] ~ 5k .

(x) Find the gradient of the following scalar field
S, y)=y" —4xyat(l,2).
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