FEDERAL PUBLIC SERVICE COMMISSION

COMPETITIVE EXAMINATION FOR-RECRUITMENT TO POSTS -
IN PBS-17, UNDER THE FEDERAL GOVERNMENT., 2002
APPLIED MATHEMATICS, PAPER-|
. TME ALLOWED: THREE HOURS MAXIMUM MARKS: 100 _ : ]
' ¢ NOTE: Atlempt FIVE questions in al), including QUESTION NO. 8 which is : o | o
s COMPULSORY, Select at least TWQO questions from each of the B T
b : ' SECTIONS 1 and I1. Al| questions carry EQUAL marks, N :
SECTION-1 R
] (a} Find an equation for the plane passing through the points : 10
P {(Z.=1L1), Py(3.2,~1) and PJ(—I,3_.2). ‘ ; S
® Provey Vx(Vy=0 (i) VAVxAy=0 L e

2 . (a) IfI—?=‘yi-+(x—2szj—‘x}"lE,Eva]uat.e‘ U{Vx?).ﬁdSwhefa Sisthe - 10
. Lo

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 x2 + yimd4, 7= andz=3.
2] Y ) = 1

(@) Forces of magnitude P, 2P, 317, 4P awt respectively along‘ll‘lc sides 10 .
AB,.BC,CD, DA ofa square ABCD of side ‘g and forces each of
magnitude (8v2)P act along the diagonals BD, AC. Find the

magnitude of the resuitant for‘ce'&ind the distance of its line of action
fromA. - . ' :

L . - e

(b

e \ i : . T 2 7 L7 " . 1
.Find the Centriod of the arc of the curve xA + y/J = a7l lying in the
first quadrant.* '

y

SECTION - 11

4 {a) Tind the radial and Iransverse components of the velocity of g particle 1§
P bl h . 5 e

moving along the curve ax? + by” =1 at any time tif the polar angle . :

0 =Clz . - : b ; |

-

}

A particle is projecled vertically upwards with g velocily \/ 5@ and 10, RS U
another let fal] from a height h at the same time. Find the h.sight of
the point where they meet each other, !

|
:f
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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

e Pt
string has magnitude \/'__S_(_}_____'_)_ .
c m
(b Prove that the speed required to project a particle from a heipht hto 10

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 des-tribing 10

the curve " =a" cosnQ is given by = -———.

¥ = o about the ine 10

7 () Find the moment inertia of the cirele x? +y
¥y
(b A, BC arc two equal rods freely-hinged at Y and lic in a stratght fine 10
on i smooth table. The'end A is struck by a blow I' 1 to AB. Show

. : NI e -
that the vesulting velocily of A is 32 times that of 3,

COMPULSOGRY QUESTION

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

Ui AL (BxC)y=0, then vectors A, I3, Care:

L{a) Collinear T(_l;;—TCU&planat". . ) ]
(c) Parallel . {d) Nonc of thesc.

2 A0 A B = 0. then the vectors are:

o (a) N Perpendicular {h !’arull;-—; o
(c) Collinear : (d} [None of these, o

3 [The directional derivative of § in the direction of V4§ 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. ‘) ‘ .
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; C5 (heswleeiegalss
- (:) o ;151: integral - 3] Doublc inlegm!—
{c.)“ " !l;l;mlcgr:ﬂ o | ;(-n—— None nflh_c—s:r o
O 1The Toree field ¥ is conservative il | -
. P T S VAN
‘ @ v f=o L) lvxli=0
' ©  (VF-a W :?—\;yl =0 N
7 [Which one is correct: NN
@ V. Ve o lvev A
©  |veved @ vxvoh o
8 | minimans namber of forces required for cquitbrivnare:
ke o b
@ b o W b o

G The friction is maximum if o is:

(a) Static {0} !Vanlln;_,

(©) 'I)ynumic () jNunc of these.

10 [The |(,‘~.U|1 mt ol a system of forces/acting on a rigid body s ulwuyf;

(n} /\ foree ]—(h) A couple
(€} |A force and a couple ((I)‘INUHL of these.
b | ]

11 |Fora particic movmb in a central foree the angular momentun is:

e N N —

(a) l&().l'sh ved by e

() [\inriuhlc ‘ (d) None of lhuc

- ret ~ - . . 7. .
N 12 he center of mass of a semi-cireular lamina x? + y* =4’ in the upper hail
: lics on:

e o e i e e e e e -

{a) The origin.

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

S et 13 |11 the amplitude of oscillation of a particle performing simple harmonic is
doubled, then its time period is:

(1) lDuubch () {labved

(<) Unchanged (d)

None ol the e, _ J
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4 [The ratio o coelficient of statie friction and cocMicient of kinetic fiction is:
(i) Gireater than |1 ’(b) Less than |
{c) Equali to | 'Ed) None of these.
15 The simple harmonic motion, the acceleration at distance x is:
. — A - B e At P S
i Fk X () [Ax '
© lw @ -
10 IThe range ol the projeetile is maximum, if the angle of projection is:
{a) s M In I
3 3 4
() s (d) ] 2n
0 3
17 [The transverse component of acceleration is:
(@) 1 |0
(€)  {210+10 (W) 1‘§ r()?
18 |The arbit of a planct is:
{a) Circle : () elipse
(c) [1 lyperbola (4} Parabola
19 IThe anpular speed of the earth about s axis is:
o) 7.29% 10 " rad/ sec () 7.5%10 rad /sec
l(c) 16.89 rad/sc () [None of these.
I B A
20 4 The moment of inertia of a hollow sphere of radius a and mass M about a
diameler is
o i) I by |1
: : W v R EEVIE
‘ 3
{c) Ma? (d} 12Ma?
!
i
ok kAR kA K
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NOTE: Attempt FIVE questions in all. including QUESTION NO. & whicly is
COMPULSORY. Select at least TWO questions from cach of the
SECTIONS I and I, All questions carry EQUAL mark s,
Marks
SLECTION -1
] () 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
cquition (—:’ +aly = bsec? ax.
. dx
(b Solve y"+(x -1}y + v =0 inpowers of (x - 1). 10
3 (a) Using Monge's miethod solve x(r +2xr + x24) = p2xt H)
{h A 2% 10
Solve rrjll = -[-ri,l with boundary conditions Ugx.0y=3Sin n nx.
ol gx©
w(0.0==0, u(#.0)=0 where G=x-< ¢ and (>0,
SECTION -1}
4 (@) Let A™be a tensor. Show that Ang is also a tensor. Find its rank. 1o
(b F,vaiualc the Christoffel symbols of: [0
(i) the first-kind (i} the second kind, for spaces
where g, =0 p=zq.
5 {2) Find the real roots of the equation 2x — 3Sinx - 5= 0 using Newton 10
Ihphsnn method,
(b Find a 4™ degree polynomial which passes through the following 1)
points;
X 0O 20 40 70 80
{xy -9 Al 189 523
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0 (a} Find the solution of the systen:
2x+x+3x =11
| ? 1
4x+3.‘;+10)]< =28
| k

2x+4xH17x =31 by Gauss's & elimination method,
) ? 1

-

(b Solve the system: i
. 10x+ x+2 :: = 44
(!

X+2x+10x =06l
| 2 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 ¢
{(x) 2 3 10 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,
1 . ) , Sl "
The differential equation [I +{y )2] ¥ = y" has the degree and order
respectively.
(@) [2.1 {b) (LI
(cy |1.3 (d) |3.1
2 I Ny cood . . .
The differential equation _dl +2xy + xy® = 0is linear equation of:
(a) [Cauchy () |Bessel
{(¢) (|Bernoulli’s (d) {None of thesc.
3 ly  x+xy+2y? ‘ .
The differential cquation LA -x————':y —21— ist
X 2% +y
(a) Lxact () [Homogeneous
{c) |Cauchy ' {d) [Nonc of thesc.

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.
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. o . ,ood 74
The differential cquation -—);- +y? =xtis:
dx
(a} |Non-homogeneous and linear () ([Iomogeneous 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 = AxtiBxaC (d) [None of these.

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

(0} [I'he legendre equation (1) {The Bessle equation
{c) The Gauss cquation. (d} (|None of these.
12 2
g . .0 dou
The differential cquation ——- = ¢? S iS
ot ax’
(a) |One-dimensional wave equation (b) |One dimensional heat equation
(¢} [None of these,
2 2
ST . . 2% Qfu :
The lincar 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 Hecar partial differential equation
A ULCRZBU - CU = Py uuuy ) is elliptic il

@) AT - CF 0 _ L) Jac-B7>0

© |AC- 1<) | @ |ap-cio -
;112 heat equation u, = cu is: | B

ia) Elliptic {b) [Parabolic

(c) [Hyperbohe | {d) |None o['lhcsc.“ o o

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

(a} |Eeliptic (b) iParabolic

{cy |Hyperbolic C|(d) [Mixed type. |
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13 [ihe velocity of a Muid atany pointiss
(@ [Covariant o fcommvariane
(©) [Mised tensor ko) Nomeofthese.
B e inner produet of tensors Al and 13718 a tensor of rank:
. “ wh o
@4 W -
15 Rclug\jcT CIror iy LJ;;J—" - N
W) [Approxinmate vatue () |omoriue vatue.
(L) Truncation crror ) (&5- }\Tnnc of these, AN
16 i i:‘;allcd --:-- o )
(_1) Shifting _ : (b ] Forward difi;\:r“‘c-!;;w -
E:)_ _L.‘;l-l-l-;'{-lrrt!iﬂbt'tntt i () i}ackwurd LIII]L;t]\:l._- T
;pcrmor where E f(x} = f{x +h). -
7 IMal(x) = ! Fix+ !’-}4- f'(x—-}-]-) cthen s ealled:
20 2 2 a .
(u) Mean value - () [Shifting i
(L) - l-:'u;':;;.r;&dil'['crcncc (F)m T—;;(:I_IC OI‘l|;L":“"“—“""“""'ﬁ N
operator.
18 ' ;v,, F3Y.0 +2y":';: 31_° a Yy -
A in) Difﬁ,‘rc‘nlia] equation (h l-[umngcnénus differential
uqmﬂiony :
(¢) (Non-Ilomogeneous 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 to: ’
- ( {—:-1_)4 1;3 (by [1/9 B | o
(;} i."27 (dy |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

AL EESE LR D]
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