'FEDERAL PUBLIC SERVICE COMMISSION
\, COMPETITIVE EXAMINATION FOR RECRUITMENT TO POSTS
) IN B.P.5.-17 UNDER THE FEDERAL GOVERNMENT, 2001 K

APPLIED MATHEMATICS, PAPER-I

TIME ALLOWED: 3 HOURS MAXIMUM MARKS: 100
Note:Attempt FIVE questions in all, including QUESTION # 8 which is COMPULSORY. Select
at least TWO questions from EACH SECTION. All questiona carry equal marks.

SECTION-I

1. (a): In a temperature field, heat fiows in the direction of maximum decrease of temperature T
Find-this direction at P(2, 1} when T'= 2? — 3zy®. Also, show that V?T = 0.

(b): Show that div(fVg) = fV3g- Vf-Vg.

2. (a)(i):  Find the equstion for the tangent plane to the surface 3z* + 2y° + 2% = 20 at the poiat
£(1,2,3). ‘ . :

(ii). Verify Stokes' theorem,
Jf(curtF)idA = §F . r{s)ds
5 c

when F'= y?+~zj+a:ﬂ and & is a paraboloid z= flz,y) =1~ (= —¢%), 22 0.

(b} Show that the circular helix has constant curvature and torsion.

3. {a): A load W of magnitude 262 b is supported by three cables ns shown below. Deternine the
tension in each cable,
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(b): A lunina has the shape of the region R in the zy-plane bhounded Ly the parabola = = y? and
the line = = 4. The arca mass density at the point P(z,y) is directly proportional te the distance from
the y — aris to P. Find the centre of mass of the lamina.

SECTION-II
4. (na): Fine & minjtmun speed with which a particle must be projected so that it passes through two
points £ and @ at height p and ¢ respectively.
(b): A gun fires two shots, the muzzle velocity in each case being vg. In the first case the shot is

fired at an angle of elevation «a, and in the second case the shot is fired at a smaller angle of elevation
A. Find the time interval between the two Brings such that two shots will collide in the mid-air.
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5. (n}(i}):  State Kepler’s laws.
(i): Deduce the law of force from Kepler's laws.
(b): A particle of mass m describes an orbit about a centre of force. The law of force is,,
~kmfn? + 1 - (2n%a?/r?)]/r3,
where k, n, a are positive numbers. At ¢ = 0 the particle is at an apsis at a distance a from the force 1

centre and has an initial velocity equal in magnitude to that it would have acquired if it had dropped  °
from infinitely to that point. Find the equation of the orbit.

G. (#){i):  Define the followings:
1. Moment of Inertia,
2. Rotational Kinetic Energy.
3. Radius of Gyration.

(if}:  Iind the moment of inertia of a hotnogeneocus circular disk, of radius b and mass m about
an axis perpendicular to sheet, passing through the point at the edge of the disk.

(h) Find the velocity acquited by a block of wood, of mass M b, which is free to recoil when it is
struck by a bullet of mass m b moving with velocity v, in the direction prssing through the ceutre of
gravity, Il the bullet is embedded a ft., show that the resistance of the wood to the bullet, supposed
uniform, is 5 A{—;{%‘;-g& b and that the time of penctration is 27" sec., during which time the block will

mao
waove g% fi,

7. (a): A puint moving with simple harmonic motion is observed to have velocities 3 ft./sec. and
4 ft./scc. when at distances of 4 ft. and 3 ft. respectively from its equilibrivin position. Find the
amplitude and period of the motion.

(b): A particle of mass mn lies at the middle, A, of a hollow tube of length 2b and mass M. The
tube, which is cloged at both ends, lies on a smooth table, The coefficient of restitution between m
and M is e. Let m be given initial velocity vy along the tube,

{i): Find the velocities of m and M after the first impact.
(i): Find the loss in energy during the first impact.

(iii): Find the time required for m to arrive back at A travelling in the original direction.

8. ' (COMPULSORY QUESTION)
(n: An equation of a plane determined by the points Py (2, -1, 1), (3,2, -1) end P3{—1,3-2) is:
(a): -+ 5y 4 13z = 30.
{b): e 4y —-z=15.
(c): x—-y+2z=10,

(d): none of these.
(2): The projection p of a vector & in the direction of a vector B s .; ;
: - b b} c): d): i these. :
{a) a4 {b} -l—.—E;-Y: {c) = (4 none of th .
(3): Let w(x, ¥, z) be a differentiable function st a point P(z,y, z) in a certain region. T_he direc- ;

tional derivative of ¢ in the direction of @ is:

{n): Ve @ (b): El%}']‘?— {c) F‘—gﬁi (d): none of these.
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Let V' be n vector fickd, in a region R, whose partial derivatives are continuous at points of

{f curl V' = D at all points of R, then:

{a): V is said to be rotational in A
(b): V s satd to be irrotational in R.
{c): V is said to be solenoidal in R.
{d}: aone of these.

(a):

Let f be a differentiable function that represents a surface S. Then the gradient of f (uone

zero vector) at a point P of § is:

{a}: a normal vector on § at P
(b): a vector in the tangeni plane at 2.
(c): an oblique vector on & ot P,
(d): none of these.
(B} A potential function is a scalar function which satisfies:
{a): Heat equation.
{b): Laplace equation.
{c): Wave eduation,
{d}: none of these,
(n: The spherical coordinate system is:
{a}: An orthogonal system.

{b):  Not an orthogonal systemn.

(c):

{d):

(B):
{a):

(n):
(b):
{c):
{(d):
(10):
{a):
(11}
{a):
(b):
{ck
(d):
(12):

equivalent to Cartesian coordinate systemn.

none of these,

The range of a projectile is yraximum if the angle of projection is:
z (b): . {c): z {d):  none of these.
The centre of mass of a set of particles is the point with respect to which:
Linear momentum of the set of particles is zero,
Sum ol the vectors joming the set of particles is zero,
the mass is zero.
none of these,
Thie centre of mass of a right circular solid cone of height A is:
Zhe (e 3h (¢ in (e uone of these.
Lot A be a unit vector, The A and %{-‘?-' will be:
parailel to each other.
anti-parailet to each other.
perpendicular to each other.

none of tliese,

The components of the force at any point, in 8 conservative field, are the negative of the

cormponents of the goadient of:

(a):
(LY

(c):-

(c):

the poteatial cnergy at that point.
the kinetic energy at that point.
the Lagrangian at that point.

none of these,
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(13): In & motion of & particle which is acted upon only by & conservative forces, the sum of t &

kinetic and potential energies remains: :
(a): zero. (b): constant  {c):  variable  (d): none of these.

(14): The time rate of change of momentumn of & particle remains constant in magnitude and

direction if: ;

{a): force is acting en the particle.

{b): 1o force is acting on the particle..

(c): velocily is zer0.

(d): vone of Lliese. \
(19): The Lagranginn of a system of particles is equal to: .-\

(u): the difference of kinstic and potential energies.

(b} the sum of kinetic and potential energies.

() hall of the kinetic energy.

() none of these.
(16} The transverse component of & velocity is:

(a): r. {b): r0 (¢): %0 (d) none of these.

(17 The slope of the velocity time eurve of a particle moving in & straight line gives:
(a): its distance travelled by the particle.
(1) its acceleration.
{¢): ils constant value.
(d): none of these.
{18): Dimensions of force is:
(a): MLT, (b}: MLT-? (c): MLAT? (d): noue of these.
{19)- Tine of {light of o projectile, with velocity vg and angle a, is:
() = () weing - (c): Zwsine  (d):  none of thess. ' ~
(20): Centre of mass of a hollow right circular cone, of semi-vertical angle o and height h, is:

CYERE T S | PR T $h (d):  mnoneof these.
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COMPETITIVE EXAMINATION FOR RECRUIWENT TO POSTS
IN BPS-17 UNDER THE FEDERAL GOVERNMENT, 2001,

APPLIED MATHEMATICS
PAPER-II : .
TIME ALLOWED: THREE HOURS MAXIMUM MARKS: 100
NOTE: Attempt FIVE questions in all, including question No.8 which is

COMPULSORY. At least select TWO questions from each section. All
questions carry EQUAL marks.

SECTION-I
- - 3 N
I, (@) Solve: ¥ _2X-%y+3 (19)
dx  2x+4y-06
(b)  Solve: y” —4y’ +3y = 2xe™ +3e*Cos2x _ (10)
2. (a)  Solve: x'y" +2x’y" = x +Sin(Inx) (10)
(b) Solve the system:
(D-Dx+(D+Ny=e¢" =1
(D+2)x+(D+1)y = e +1, where d=%‘ (10)
3 (a) Obtain partial differential equations by eliminating the acbitrary function f
and g from x = {(z)-+ g(y). . {08)
(b)  Solve the boundary value problem by the method of separation of
variable: (12)
du 9% " .
e =4 FwE 0,0 =0, ¥mt)=0 and d(x,0)=28in3x -48Sin5x.

SECTION-I1

4, (a) If A™and BP are tensors, prove that their sum and difference are also
" lensors, (10}
{( I[f A, isacovariant tensor of rank one, show that ?;: % is not a tensor.
©®
(10)
5. (a) Use Newton's Raphson method to solve the equation ‘
' Ix' +4x? -8x+1=0. (10
(b) Solve the following system of equation by Gauss ~ Seidal method: (10)
Ix—-y+52=62
) 2+ 5y +r=136
. Tx -3y +z= 14,
6. {a) Usc Lagranges formula to produce a 4" degree polynomial which includes
the foilowing x,,y, number pairs; (10
[x, 0 1 2 4 5
L Ya 0 16 48 88 0
(by  Find the {irst and second derivatives of the function f{x) at the point
x=L1: (10)
X 1 12 1.4 1.6 1.8 2.0
f(xy (0 (280 {5440 {1.2960 { 1.4320 | 4.0

Page 1 of 3
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questions:

7. Write notes on the following P (5x4)
(i) Lagranges interpolation,
(ii) Classification of partial differentjaj Equatjon,
(iii) Orthogonaj Trajectories.
(iv) Method of variation of Parameters,
COMPULSORY UESTION
8 Write only the correct answers in the answer book. Do npt feproduce the

]
(I The differentja) equation [1 +(y' )’Ji =¥" has the order and degree

respectively,
{a} 2
() 1,2

(b} 2,2
(d)  Noneor these.

2} Elimination of constanig a, b from the equation y = 4 e’ 4 hex lives g
q ¥ g

differentiaf Cquation of order:
(a} 1
{c) 3

2
(d)  None of these.

(3} . The differentig cquation y’ 4 y= xy’may be cailed a5 linear €quation of :

(a) Cauchy
{c) Bernoulji’s

4 The differentiaj uation x?y#
q Y
{(a) Gausg €quation
{c) Legendre Cquation

(B)  Besse
() Noneof these. .

Xy’ +(x? ~k)y =0 s
(b)  Basse equation
{d) None of these,

(5) The differentiaf ¢ uation (f - xH)y” - 2x "+n(n + Dy=0is:
! 4 y

{a) Gauss €quation
(c) Legendre cquation

(b)  Basse] equation
(d)  Noneor these,

(®) The equation Y+ dy TY=0,y0)= l,y"(()) =2, define:

(@ Initia) value problem
(c} None of these,

{b) Boundary value problem

7Y The differentja) equation '{x +y- ledX ~(y-x+ Ddy =0 js:

(a) Linear
{c) ! lomogeneqys

(8} Particylar integral of (p? +4d)y =
l.
a = --Sin 3x
(a) ;
1
=Sin3
{c) P in ix

2 2
9} The cquatjon aTu £39°u _ au

(®  Exact
(d)  None of these.

Sin3x is; _
- {b) - 51C053x

() Noneof these,

= 5 where x, v, 7 are Variables, is 4 partial
Z

b 22

oyl
differentia] €quation of grder and degree:
(a) 2,1
(c) 1,2

(d  None of these,

10 The partja differentja] quation Inp + ¢ = 2 is:

(a) of order | ang is linear
{c) not of order | and is Jinear

(b} ofofder 'and is no linear
(& Noneor these,

Page 2 of 3
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_an

(12)

(13)

(14

{15)

(16}

(17)

(i8)

(i

20

2 . 2 ?

A partial differential equation A 9——‘:— +B g—l:— +C 2—“— =Sinx + 2y,
X dy ady

where A, B, C are real conslants, is:

{a) Lincar (b}  Homogencous

{c) Non-Homogencous (d)  Nonc of these.

The Solution of xp +yq = 218

@  [xy)=0 & fE5=0
Yy Z
() fxy,yz)=0 @ f(x’y)=0

(e) None of these.

If E is the “Shift operator” and Athe “forward difference operator”
thenE - A=

@ -l b 1

(©) 0 (d) None of these.

An equation of the form AU, +2BU,, +CU,, = F(x .00, ,u,)is said
to be elliptic if:

(a) AC-B'>0 (b) AC-B'=0
(<) AC~B! <0 7 (d)  None of these.
Heat equation U, =C*U , is:

(a) Parabolic (b)  elliptic -

(c) Hyperbolic (d)  Noune of these.

If a is given as first approximation to a reol of the equation [(x)=0 and
{*(a)is very small, then the Newton Raphson method is: :

(a) applicable (b  Not-applicable
Lagranges interpolation formula is used for:

(a) equal interval () Un-equal interval
(¢} Hal{-interval (d) None of these.

. Y ) - . .
It A%,B, are componests of a contravariant and covariant tensof of rank

one, then €, = A'DB, arc the components of a mixed tensor of rank:

(a) One (b) Two
(c) Three (d)  None of these.

S, Eam bas the value:

() 0 L)

(c) 3 (D None of these.

The smallest +ve root of x* —5x +3 =0 lies between:

(a) 1 and 2 {b) Qand!

(<) Z2and 3 (d) None of these.
. ook ok ke
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FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMIN'ATION FOR-RECRUITMENT TO POSTS |
IN PBS-17, UNDER THE FEDERAL GOVERNMENT, 2002

APPLIED MATHEMATICS, PAPER-|

TIME ALLOWER: THREE HOURS MAXIMUM MARKS: 100

{ NOTE: Atlempt FIVE questions in al), including QUESTION NO. 8 which is
- 4. COMPULSORY, Select at least TWQO questions from each of the
S : ' SECTIONS 1 and I1. Al| questions carry EQUAL marks,

SECTION-1 N '

] (a} Find an equation for the plane passing through the points : 10
P {(Z.=1L1), Py(3.2,~1) and P](—I,3:2)_ ‘ . e
®  Prove (i) Vx (V) =0 (i) V(VxA)=0 T

2 . @ Irf= yi-+(x—2xz)j—‘xj'12,Eva].uat'e‘H(fo«‘).ﬁdSwhefe Sisthe - 10
. Ly

surface of the sphere x? + yi4 z* =a?, above the Xy plane,
(b Verify the divergence theorem for A =4xi —'_2y2i+ 2’k takenover. 10

the region bounded by x? + y? =4.z =0andz = 3.
N L ' 1

.-

(@) Forces of magnitude P, 2P, 31, 4P awt respectively along‘ll‘lc sides {0 .
AB. BC, CD, DA of a square ABCD of side a and forces each of
magnitude (8v2)P act along the diagénals BD, AC. Find the '
magnitude of the resultant for‘ce"&ind the distance of its line of action
fromA. - - o ; _

, . eyl .. ..l(l‘
® .Find the Centriod of the arc of the curve xA -4_-y/3 -—-,374 lying in the :

first quadram

y

SECTION - 11

4 (1) Tind the radial and Iransverse componen‘ls of the velocity of g particle 1§
moving along the curve ax? +by? =1 at any time tif the polar angle
0=ct?,

A particle is projecled vérlicaliy upwards with a velocily \[2—@; and 10-

another let fal] from a height h at the same time. Find the h.sight of
the point where they meet each other, !

-

}

(b
|
!

(;
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3 (@) A particle of mass m'is attached by a light and inextensible string of
length ¢ to a ring of mass m, free 1o slide on a smooth horizontal rod,
Initially the two masses are held with a string taut alony the rod and
then they are set ree. Prove that the greatest angular velocily ol the

R )
string has magnitude \/'J?_(__.___-_)_ .
c m
(b Prove that the speed required to project a particle from a heipht h to

fall o horizontat distance a from the point of projection is at fcast
\/g(\ﬁlz 12 --I).

0 () Discuss the motion ol a particle on a circle, 10
(b Show that the law of force towards the pole, of a particle describing 10

10

the curve 1" = 0" cosnQ is given by [ = ~—-/-

7 () ? = a%about the iine 10

Find the moment inertia of the cirele x? +y
y=a.

(b AB, BC arc two equal rods freely-hinged at B and lic in a stratght fine 10
on a smooth table. The'end A is struck by a blow I' 1 to AB. Show

. : R -
that the resulting velocity of A s 32 times that of B3,

COMPULSORY QUESTION

8. Write only the correet choice in the Answer Book. Don’t reproduce the statement. ‘

Ui AL (BxC) =0, then vectors A, 13, Care:

. R -
(&) Collincar () [Coplanar
\ il |
(c) Parallel . {d) Nonc of these.
2t A B=10. then the vectors are:
(a) Perpendicular Iy [Parallel
{c) Collinear : (d} [None of these,
P

3 [The directional derivative of § in the direction of V§ is:

@) Maximum (1) (Minimum

) Constant (dy Nonc ol these,

4 Nrv. V=0, the motion of the fluid is:

— —
(a) . Continuous : (b} [Disconunuous
yob i ) _______J
" lte) lrrolational (d)y |None of these. ‘) ‘ .

CPAGE 2 of  NUMPAGES 4
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z ’ 5 '7|‘-|1--cmsuri.'eu;c intepral 1s: ]
- (:) o %Tnglz integral B {h) Doublc inlegm!—
{c.)" !l;ll i'nlcgl':ﬂ o | ;(-n—— None nflh_c—s:r o
f O 1The Toree field ¥ is conservative il a _
) P N R e e e e et e i
|(a) V. T=0 0 lvxl=0
) vE=0 W v, vxT=0
7 [Which one is correct: S
@ V. Vg o lvev A
ic) VxVxA () \?XV-ll'“ “ -
8 U minimun nomber of lorces required for equitibeium are:
e ok
@ B o @
T
() [Staic e e
(L]ﬁ—ﬁ &ﬂ:;ln o () JNUHC of these. -
10 H;;Lau;i.-m;:ﬁ\ systt_:vnil";f forces acting (n:; |1g17d—bo_r:|;::|lw‘;y;ﬁ4 o
A foree ’ o Jacowple
Fc) A force and a couple ((I)‘INUHE ol these. o o
;Tw For a particic moving in a central force lh;ngular 1110;1_;;11;;Tﬁ7~f4ﬁf
e Jeomeves e few
© [Varable ) [Nomeolthese.

e ~ . . . l 7 . .

I'he center of mass of a semi-circular lamina =2 + y* = 4% in the upper hall
PP

lies on:

() The origin. {bY |x-uxis J

(c) y-axis. () |None of these.

IT the amplitude of vscillation of a particle performing simple harmonic is
doubled, then its time period is:

(1) lDuubch () {labved

(<) Unchanged (d)

None ol the e, _ J

PAGL 3. of  NUMPAGLS 4
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4 [The ratio o coelficient of statie friction and cocMicient of kinetic fiction is:

(i) Cireater than 1 ’(b) Less than |
(c) Equal to | 'Ed) None of these.

15 The simple harmonic motion, the acceleration at distance x is:

| F}M\, ks e

(c) l}LXZ (d) J

-ax?

10 IThe range ol the projeetite is maximum, i the

angle of projection is:

(a) Tt () n |
3 3 4
(¢l n () |2n
10 3
17 [The transverse component of acceleration is:
(@) ¥ (L) |0
{€) 2i0 + 10 W s p?
B N S N
18 |The arbit of a planct is:
{a) Circle : () elipse
(c) MHyperbola (4} Parabola
19 1The angutar speed of the earth about its axis is:
() 7.29% 10 " rad / sec (®) [ 7.5%10 rad / sec
(<) 6.89 radk/ see () |None of these.
T B
200 The moment of inertia of a hollow sphere of radius a and mass M about a
diameter is
o B (. by [V, 5
! : @ v LRV
©  |Ma? () 12Ma’
i
i

Hoh AR kA ¥

CPAGE 4 o NUMPAGES 4
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! COMPETITIVE EXAMINATION FOR RECR UTTMENT TO POSTS
g' INPBS-17, UNDER THE FEDERAL GOVERNMIENT, 2002 .
APPLIED MATUEMATICS, PAPER-]]
L4
: TIME ALLOWED: THREFE HOURS MAXIMUM MARKS: 100
: NOTE: Attempt FIVE questions in all. including QUESTION NO. 8 whicly is
COMPULSORY. Select at least TWO questions from ¢ ach of the
o _ SECTIONS Iand I, All questions carry EQUAL mark s,
s Marks
o | SECTION - |
] () Solve (2y +3x v Ddx = (x4 2y~ dy =) [0
b Salve ydy 4 Sy = 2x e+ de P Sin g 10
2 (n) Using the variation of parameters Method, solve the difierential 10
2
cquitlion d—:’ +aly = bsee? ax.
. dx
(b Solve y"+(x 1}y + v =0 in powers of (x - 1). . H)
3 (a) Using Monge's method solve X(r+2xr + x24) = p2xt H)
{b ) 2 10
Solve rrjll = -2—-;'- with boundary conditions U(x.0)=3Sin n mx.
2.8 ox©
w00, u( .70 where G=x-<¢ and (>0,
SECTION -1}
4 (@) Let A%be a tensor. Show that A™ s also a tensor. Find its rank. 1o
‘ 3] s
- (b Evaluate the Christoffel symbols of: [0
(i) the first-kind (i} the second kind, for spaces
where g, =0 p=zq.
5 {a) Find the real roots of the equation 2x — 3Sin x - 5 = 0 using Newton 10
‘ ~ Raphson method.
T (b Find a 4™ degree polynomial which passes through the following 1)
RN ' poinls:
X - 0O 20 40 70 80 -
{xy -9 Al 189 523

PAGE | . of  NUMPAGES 4




O (a} Find the solution of the systen: 10
2x+x+3x =11
| 2 1
45+ 3x+10x =28
(I 3
2x+4xH17x =31 by Gauss's & elimination method,
I 1
(b Solve the system: ]
. IO:|<+ X+ 2 \1: = 44
x+2x+10x =061
| M 3
2 }4 ]0>1<+ X = 51 by Gauss= Seidel - iterative method.
7 (my Find the Hrstand second derivatives of the Tunction: 10
X 0 ] 2 3 4 5 0
(x) 2 3 0 29 66 27 128
atx =231 and x = 2.8.
(b Derive Simpson’s 1/3 rule with error, 10
COMPULSORY QUESTION -
8. Wrile only the-correct choice in the Answer Book. Don’t reprociuce the statement,
l e s . ' "yl ,'] m
T'he differential equation [I +(y") ] * = y" has the degree and order
respectively.
(@) [2.1 by (1.1
(cy |1.3 (d) |3.1
The differential equation i +2xy + Xy~ = 0is lincar equation ol
‘ X .
(a) [Cauchy () |Bessel
{¢) |Bernoulli’s (d) {None of thesc.
3 I 2ixy+2y?
The diflerential cquation L -x———fy——zl— is:
X 2% +y
(a) Lxact () [Homogeneous
{c) |Cauchy () |Nonc of thesce.
4 The differential ccjualion (1=x2)y"=2xy"+n(n+ 1)y =0
{a) [The Guass equation {1 [The Fependr equation
{c) [I'he Bessel cquation {d) |None of these.

PAGE 2 of * NUMPAGES 4
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. o . ,ood 74
The differential cquation -—);- +y? =xtis:
dx
(a} |Non-homogeneous and linear () ([Iomogencous and non-lincar

{c) [Non-homogeneous and non linear  [{d} |Noinc of these.

2
e . Cod A
Ihe differential equatton ——}2-, = 0 has the primitive:

dx

(&)

Yo AT Bx T ) |y = Ax?+nx e

() Y = A () |None of these,

The differential equation (x —x?)y" + Iy —{uw+ [ Z)xy —afly =0 is:

(0} [I'he legendre equation (1) {The Bessle equation
{c) The Gauss cquation. (d) |None of these.
12 2
g . .0 d°u
The differential cquation ——- = ¢? S iS
ot X
(a) |One-dimensional wave equation (b) |One dimensional heat equation

(¢} [None of these,

ST . . . dfu ol :
The linear partial differential equation —H—y = 0is
ox° Oy
(a} |2-dimensional poisson cqualion (b} (2-dimensional Laplace equation
() |Three dimensional Laplace () |{None of these,
equation

The Hincar partial differential equation

AU R2BU L+ CU = Xy uuguy ) is elliptic il
() JADB-C? >0 _ (b} JAC-1B7>0
(¢) JAC-B2<0 ‘ () |AB-C?=0

The heat equation u, = c?u  is:

(a) |Eliptic {b) [Parabolic

(c) [Hyperbohe (d) |None of these,

The wave equation u,, =c u,, is:
I XX

(a} |Eeliptic (b) iParabolic

{cy |Hyperbolic C|(d) [Mixed type. |
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15 [the welocity of a Nuid atany pointis:
() [Covarian o feomraverian
(o) [Mised tensor ok poneofthese,
e inaer product of tensors AT and 13" s a tenser of rank:
e b A wh
@u who -
15 Rclug\jcT CITOr iy LJ;;J—" - ]
) [Approsimate value () [oorue valve,
(L)_ Truncation crror ) (&5- }\Tnnc of these, o
16 & i:‘;allcd --:-- o )
(_1) Shifting _ - () | Forward diﬂ:t;r“‘;-l—]:(; ..................
E:)_ _L.‘;l-l-l-;'{-lrrt!iﬂbrencc - (d) iiackwurd L|][]L;tvl\:L__- T
;pcrmor where E f(x} = f{x +h). -
7 Ipl(x) = ! F(x+ !’-}4- f'(x—-}-]-) .then s is called:
20 2 2 .
(u) Mean value - (b) [Shifting i
(@) [Forward difference @ [Noncofthese, |
operator.
W |y e ey, =3
A in) Diﬂ'crc‘nliu] equation (h l-[umngcnémns differential
uqmﬂiony :
(¢) (Non-llomogeneous differential {d) |None ul‘l-l_m_;.:ae.
equation. '
19 {ln Simpson’s rule, it the interval is reduced by 1/3" then the lruncnlinn_urmr is
reduced Lo '
- (:1_)41/73 (by 179 B o
(;} i."27 (d) [1/81
20 {Lagrange interpolating polynomial is for: '
() (Equi-spaced intervals {b) [Un-equal mluV;;“"“““"“"“““ ’
(T;T lhlll'-in-{crvals {—d_)- ;unc uith—u.t,m — _""""‘J
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