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MATHEMATICS (PAPER-I)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS
(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless and otherwise indicated, symbols and notations carry their usual standard meanings.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a

question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@us—A / SECTION—A

1. (o) @ wg=E VA @ nxn % awafys iR of ) Rane f ag== v, R © w gy i
%1 Q& fim-fim 2 x 2 A =f % e R

Consider the set Vof all n x n real magic squares. Show that Vis a vector space
over R. Give examples of two distinct 2 x2 magic squares. 10

-4 4

T: My(R) - M,(R) Th WRa% ®icww 3, S T(A) = BA g1 9Rwa ®) Tt =1 (&%) =
Y (AfR) Fra Fifm) g A TIa AR, N 13 TeE B Rt s )

1 —
Let M,(R) be the vector space of all 2x2 real matrices. Let B=[ 4 4:'.

(b) "M M,(R) @l 2x2 arafos IMeggl =1 dfew wWE ¥ wAn B=[1 —1]. e ic |

Suppose T: M,(R) - M, (R)is a linear transformation defined by T{A) = BA. Find
the rank and nullity of T. Find a matrix A which maps to the null matrix. 10

(¢ lim (tan x)'®* 2* &1 90 Pewfia)

I
x—3

Evaluate lim (tan x)'®? 2%,

x—7 10

(d) % 2x+3y=(x-1)2 F @t sFawsfi Fewmr)
Find all the asymptotes of the curve 2x +3)y = (x - 1)2. 10

(e) ddgast 2x2 +6y?+322=27 ¥ wWd UHA W WO PR, WY@
x—y—z=0=x—y+2z—9ﬁ'€ﬁﬁ(ﬂ\?ﬂ?ﬂ‘§l
Find the equations of the tangent plane to the ellipsoid 2x?2 +6y2 +32z%2 =27
which passes through the line x-y-z=0=x-y+2z-9. 10

2. (a) I;tan_l(l —i)dxiﬁl LICRECa LY

Evaluate I(l) tan~! (1 - l) dx.

X 15
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(b) @nxnﬂlaﬁAaﬁWﬁﬁm,WﬁA=I—2u-uT,3€fu@ﬁl‘éﬁﬂﬂﬁﬂ%|
(i) hem AR % A waf@ 21
(i) e AR e A Tl R
(i) Reamge % g A 1 3P (n-2) R

(iv) TR As, , eI, SEfE u=| 2| %

win Wi W=

Define an nxn matrix as A=1 -2u-u’l , where u is a unit column vector.

(i) Examine if A is symmetric.
(i) Examine if A is orthogonal.
(iii) Show that trace (A)=n-2.

1
3
(iv) Find As,3, when u=|2|
2
3 20
(c) @@Wﬂaﬁﬂﬁm@,hﬁm-@ﬁ,@%:%:g%m%wm
Hrfeste o x2 +y2% =4, z=272!
Find the equation of the cylinder whose generators are parallel to the line
%= __y2 =§ and whose guiding curve is x? +y2 =4, z=2. 15
3. (@) T %R w fmw A :
flo = j(’)‘(ﬂ -5t +4)(t2 -5t +6)dt
(i) e f(x) % wifae fag Fefem)
() 3 fag Premfere, sl f(x) =1 T =gEa dm)
(i) ¥ Fog Tramfer, Stel £ o T sfersan €
(iv) w&A f(x) % [0, 5] % fFm v T, Femfe)
Consider the function f(x)= _[:(t2 -5t +4)(t2 -5t +6)dt.
(i) Find the critical points of the function f(x).
(i) Find the points at which local minimum occurs.
(i) Find the points at which local maximum occurs.
(iv) Find the number of zeros of the function f(x) in [0, 5). 20
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(b) WA F A demsd 1w 98 2 9 T: F3 o F3 uw Y wem R, S fie w9 @ wRonvg

(c)

?:
T(xy, X3, x3)=(x; + x5 +3x3, 2% — X5, 3%, + X5 - X3)
a b, cRENNARER (g b, o, TH @ @R T TH = Pfig

Let F be a subfield of complex numbers and T a function from F3 — F3 defined
by T(x), x5, x3)=(x + X3 +3x3, 2X; — x5, -3%; + X, -x3). What are the
conditions on a, b, c¢ such that (a, b, ¢) be in the null space of T? Find the
nullity of T.

If the straight line —l)f—g—g represents one of a set of three mutually

perpendicular generators of the cone 5yz-8zx~3xy=0, then find the
equations of the other two generators.

AT
1 0 2 -11 2 2

A=|2 -1 3| 3R B=| -4 0 1

4 1 8 6 -1 -1

() AB @ HifT
(i) WRE (A) = IR (B) I hifva)
(i) T W wlrrolt & frem w1 v Peifere
x+2z=3, 2x-y+3z=3, 4x+y+8z=14

Let
1 0 2 -11 2 2
A=|2 -1 3| and B=| -4 0 1
4 1 8 6 -1 -1
(i) Find AB.

(i) Find det(A) and det(B).
(i) Solve the following system of linear equations :

x+2z=3, 2x-y+3z=3, 4x+y+8z=14
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15

15

15




(b) R T X~ Y = 0, % i S 3 wRdk fig w1 figea P
a

b2
Find the locus of the point of intersection of the perpendicular generators of
2 2
the hyperbolic paraboloid X Y -2z 15
a? b?

(0 et sfuiRa Tors Rl w1 s w6 661 u = x2 +y? + 22 F TW 9E @ A, S
2x + 3y + 5z = 30 T g W@ B

Find an extreme value of the function u = x2 + y2 + 22

, subject to the condition
2x +3y+52z =30, by using Lagrange’s method of undetermined multiplier. 20

©uves—B / SECTION—B
5. (o) = e g €@ A .
xcos(%)(ydx +xdy) = ysin(%)(x dy - ydx)
Solve the following differential equation :
xcos(%)(ydx +xdy) = ysin(%)(x dy-ydx) 10

(b) F9-Fd, Sh g (0, 2) W O, —2) A ToRAT B, T TEHVE TR F1a Hf)
Find the orthogonal trajectories of the family of circles passing through the
points (0, 2) and (O, —-2). 10
() a, b, c% Fu M % foe wfew &=
V =(-4x-3y+az)i +(bx +3y+52) j+(@x +cy+32k
eoff 87 9 V ) ARm Bed ¢ 6 Yaur F §9 F AE HIT | ¢ F I HHC|
For what value of a, b, ¢ is the vector field
V = (-4x-3y+az)i +(bx+3y+52) j+(@x+cy+327k

irrotational? Hence, express V as the gradient of a scalar function ¢.
Determine ¢. 10

(d) T UHEHAM B8, W SR g F §, 0 Th R W @ad 9 /@ a7 F wwdt @ ad @ W
WA T T AR 9, R 19 98 F AR H o §, §U AR ¥ T W Wit A
2| 9T 7% FwEiR A B Fo ® g fam sl

A uniform rod, in vertical position, can turn freely about one of its ends and is
pulled aside from the vertical by a horizontal force acting at the other end of
the rod and equal to half its weight. At what inclination to the vertical will the
rod rest? 10
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(e)

(@)

(b)

(c)

T gl 5% B$ ABC ¥ O =01, i & &% #I 50WH m }, A, BT C W &9 g ¥ 34
oS Hl fag A @ BC Tl & R B 93 W o 561 P& 310 =g AR W 81 g i
o5ty 6 o wtt wr L B2 @2 —ab+b® 8 o p o B b,

2 m a? +ab+b?

A light rigid rod ABC has three particles each of mass m attached to it at A, B
and C. The rod is struck by a blow P at right angles to it at a point distant from

2 2 2
A equal to BC. Prove that the kinetic energy set up is 1P . —obyb where

2 m q2 +ab+b?’
AB =a and BC=b.

yrae fomre faft =1 e =¥, e sawa adflew @ g Fefre, it y = e ¥, @ weR
(CF) %1 G &1 & :
y”+(1—cotx)y’—ycotx=sin2x

Using the method of variation of parameters, solve the differential equation

y” +(1-cotx)y’ —ycotx =sin? x, if y=e ¥ is one solution of CF.

e 7w wfem wem A, W&l A = (3x2 +6y)i -14yzj +20x2? k, % T jc A-dF %1 °H
Fremifere, st Cfag (0, 0, 0) A (1, 1, 1) 7 =t vl @ R R

) x=t y=t2, z=13

(i) W& @ (0, 0, 0) ¥ (1, 0, 0) Tk St W, TR (1, 1, 0) &= @ T (1, 1, 1) &
(ifi) W& @ (0, 0, 0) ¥ (1, 1, 1) T Sligd W

F ot feufodt & aftony gum &7 SRor f smen ik

For the vector function A, where A =(3x2 +6y)f —14yz}'+20:<z2 k, calculate
.[c A.dr from (0, 0, 0) to (1, 1, 1) along the following paths :

() x=t y=t2 z=1t3

(i)} Straight lines joining (0, 0, 0) to (1, 0, 0), then to (1, 1, 0) and then
to (1,1, 1)
(iij) Straight line joining (0, 0, 0) to (1, 1, 1)

Is the result same in all the cases? Explain the reason.

TF 38 ADQ Aeid BUE C R fasm ot R, 5% AB = BC = CD. I8 91 T % 3 g%
e 4R T IR p kg, &g A § @FR T 91 T 9K g kg, 95 D ¥ dewmn U ¥ w0
R §ais¢|

A beam AD rests on two supports B and C, where AB = BC =CD. It is found

that the beam will tilt when a weight of p kg is hung from A or when a weight of
g kg is hung from D. Find the weight of the beam.

URC-U-MTH/45 6
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7. (a) @Wuﬂwaﬁwﬁaiﬁﬁq,sﬁﬁﬁﬂﬁﬂ%ﬂf=xyf+yz}+xzkﬁmSW%Gﬁﬁa“
A z=1-x2, 0<x<1, -2 <y <2 % fewm 2, et S SuRgeh sifufmra 2
Verify the Stokes’ theorem for the vector field F =xyf + yz_}'+le€ on the

surface S which is the part of the cylinder z=1-x2 for 0 < x < 1, 2<y<2; Sis
oriented upwards. 20

(b) TTIH TGN 1 FA FH WRAR TH THAT ty” + 28y’ +2y = 2; Y0) =13 y'(0) &=
B, I T AR 1 38 YW F1 7 A 7

Using Laplace transform, solve the initial value problem ty” +2ty’ +2y =2;
Y(0) =1 and y’(0) is arbitrary. Does this problem have a unique solution? 10

(€ () TR TFHH T T, MR WHE, Faissdcmamugd i ww
HA WM g R | M WA AN A B ¥ e §) @ R O vk B,
<0 &ferst fererol % srgfem R, g0 Wa fen n ) 39 T B2 W wuig PR

(@) T F0 A VE g a  h R Te gE 1 B T R ¥ A w9 F g
T H - R EeEq g p ) Ry 5w f R F By § gmaw g A 2, @l

V20 =yu? + p2v* —p. 78l p @ IR R

() A square framework formed of uniform heavy rods of equal weight W
jointed together, is hung up by one corner. A weight W is suspended from
each of the three lower corners, and the shape of the square is preserved
by a light rod along the horizontal diagonal. Find the thrust of the light
rod. 10

(i) A particle starts at a great distance with velocity V. Let p be the length of
the perpendicular from the centre of a star on the tangent to the initial
path of the particle. Show that the least distance of the particle from the

centre of the star is A, where V2 = \/p,z + p2V4 —p. Here u is a constant. 10

8. (@ (i) T a=d oY g HIf
(e +1)%y” —4(x + 1)y’ +6y = 6(x +1)2 +sinlog(x +1)
(i) e TR 9p? (2 — )2 =43 - y) F = 7 Rl 7 P, aﬁp=%.
() Solve the following differential equation :
(x+1)%y” —4(x + 1)y’ +6y = 6(x +1)2 +sinlog(x +1) 10
(i) Find the general and singular solutions of the differential equation

2 2 dy
9 p 2 y’ =43 y), where pP=—
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(b) B WIEA [[VxF-iidS F "M R, sl F=yi+(x-2x2)j-xyk @ S
S

(©

A x2 +y2 +22 = a2 TR Y, N xy-TA F IR

Evaluate the surface integral HV xF-fAdS for F = yf +(x—2m)ji—xyf<\: and S is
S

the surface of the sphere x? +y2 +2z2 =a? above the xy-plane.
o IR gl AT ted 7, e 9 TomE MR, ¥ IR oM gd & | W F FH 9
qftymo B FAE: moawn k ¥ R afee B r IR 7% N 99 P3N €Y 99 (3F) W

mm%,wmiﬁﬁmﬁﬁmw—gﬂ%mammgﬂmwm
M+

r2

AR oiet 1 A T BRI g wor 9 g w1 Rk T )

A four-wheeled railway truck has a total mass M, the mass and radius of
gyration of each pair of wheels and axle are m and k respectively, and the
radius of each wheel is r. Prove that if the truck is propelled along a level track

by a force P, the acceleration is and find the horizontal force

omk?’
r2
exerted on each axle by the truck. The axle friction and wind resistance are to

be neglected.

M+

* W K

15

15
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TS (wem-w= 1)
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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, any THREE are to be
attempted choosing at least ONE question from each section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided.
No marks will be given for answers written in a medium other than the authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless and otherwise indicated, symbols and notations carry their usual standard meaning.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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1.(2)

1.(b)

1.(c)

1.(d)

1.(e)

gusg ‘A’ SECTION ‘A’

T e 3 5, 7 Z, 9 3 St & e THE Ud ATSIe 3 g ol o wE € |
Tuzy &6 5, 71 Z, § 7= Tamenian & sifufies g it ewEian 7= € |

Let S; and Z; be permutation group on 3 symbols and group of residue classes
module 3 respectively. Show that there is no homomorphism of S, in Z; except the
trivial homomorphism. 10

M T R T et o @ | qulse fR R & fawmr-adw & a@s oeEe,
T IOWE § q91 R/P, R & JWSWNTEst P & g 7ea JoemEet 9w ¢ |

Let R be a principal ideal domain. Show that every ideal of a quotient ring of

R is principal ideal and R/P is a principal ideal domain for a prime ideal P of R.
' 10

g Sifrg f e

|81 — 0| < t)a, —a,_|, S R 0<a<] & wft wFHhaes demsi n=2 & foag age
FXA AT ATRA (a,), HIM-TTRA ST © |

Prove that the sequence (a,) satisfying the condition

|a,1—a,|<o|a, —a,_|, 0<a<1 for all natural numbers n=2, is a Cauchy sequence.
10

A [ (2 +32)dz W, (2,0) ¥ (0,2) T T C F I FTW Fel R C T
|z|‘=2 %, HA ﬁa»'rﬁ-m |

Evaluate the integral J-C(zz +3z)dz counterclockwise from (2, 0) to (0, 2) along the

curve C, where C is the circle |z|=2. 10

g d.ug |, & wRaE faum 9 gem # w5l f sravgsar-fd ¥g wei-aws F wte
e # g Gt € | TP ghe il @ TS 17 $e B | UGl I T & IER
Jmawdar fafafaa ? -

a3 @ T (R W) s wewn
5

700
9 400
7 300

7ot T welt oS < Rgrat wa € | R v & W W o B den @ fl
W YFR FA ¥ 5 @ Fer-Tf maw &, & s e anen F) gt
&q § frafor A | e @@ smu gEa 5@ st vt |
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2.(a)

2.(b)

2.(c)

3.(a)

3.(b)

UPSC maintenance section has purchased sufficient number of curtain cloth pieces
to meet the curtain requirement of its building. The length of each piece is 17 feet.
The requirement according to curtain length is as follows :

Curtain length (in feet) Number required

5 700
9 400
7 300

The width of all curtains is same as that of available pieces. Form a linear
programming problem in standard form that decides the number of pieces cut in
different ways so that the total trim loss is minimum. Also give a basic feasible
solution to it. | 10

71 R G, n TgiEs = aRkfm whm wE 2 | 9@ fig SR 5 6 ¥ ¢(r)
® (TRl R ¢ SaeR ¢-Her ®) |

Let G be a finite cyclic group of order n. Then prove that G has ¢(n) generators
(where ¢ is Euler’s ¢-function). 15
fag Fifw f& w9 f(x) = sinx? SR [0, o R THAHA T TEF & |

Prove that the function f(x)=sinx? is not uniformly continuous on the interval

[0, oo]. 15
Frg TAGAT HT TN AW, WJ- —do = W\ Wi A |
3+2siné ,
_ 2z -
Using contour integration, evaluate the integral J‘;_de. 20
, ' 3+2sind
0

am e R, p(>0) sifiaeor o1 us uiiftm &= ® | qulsw % fla) = @2, VaeR T
gt wfaf=mr . RHR Tahe aaER ® |

Let R be a finite field of characteristic p(>0). Show that the mapping f: R—>R
defined by f{a) = a”, VaeR is an isomorphism. 15

e faft & g feafofea Was domm @@ =10 ga it
FATHIE HIT 2z = — 6x; — 2x, — 5x;

awd & 2x) ~3xy + x3 = 14
—4x; + 4x, + 10x; < 46
2xl+2x2—4x3537
22, x21,x23
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3.(c)

4.(a)

4.(b)

4.(c)

Solve the linear programming problem using simplex method :

Minimize z = — 6x; — 2x; — 5x3
subject to 2%, - 3x,+x;3 < 14
— 4x; + 4x, + 10x; < 46
le + ZX2 4X3 < 37
X122,x21,x23

' 1 x +
g u=tan lx——y—, X#y

x—y
. ' 2 2 2
RERA U EY xz-g—x—‘z‘+2xyaigy+y2 gy‘; = (1-4sin%) sin2u
i
Ifu=tan_1x7i—i:—, xX£y
2 2 2 :
then show that x g——+2 aag yzg'; = (1 — 4 sin®u) sin 2u

af v(r, B)é(r—%)sine, r#0,

7= fawfts wm  f(2) = u(r, 6) + iv(r, 0) Fa HIfT |
If v(r, )= (r - %) sin@, r# O,

then find an analytic functioﬁ f(@) = u(r, 0) + iv(r, 6)

n/2

sin” x 1
dx = —log, (1++/2
EQﬁS'Q .[smx+cosx 40 ge( )
’ 7r/2
‘sin? x 1
—_——dx = —log. (1++/2
Show that .[ sinx + cosx \2 g"’( V2)

15

20

15

15

0
MR N afiwen fafa ¥ Feafafea aieen v =1 sfys snake gom &
T T | 30 BT o1 IUANT &R GHET 1 TG Bl T8 UREEA AR a0 hifoig |

T~
Destinations
_A\

D, D, D, D,
S M [l Ig(_)_ M 15
1

I 12} [8] (9] [20]

S
Sources 2
S LO]| (14] [16] [18
3

urgdn
Availability

W

10

201 15 10

5
— J

<

Demand
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Find the initial basic feasible solution of the following transportation problem by
Vogel’s approximation method and use it to find the optimal solution and the
transportation cost of the problem. 20

gus ‘B’ SECTION ‘B’
5.(2) z=yf(x)+xg(y) ¥ Qs WAl f(x) T g(y) T BT & SAifen @
Tt SR A T wEh (Sfada, sfiwReda a1 waeE) x>0, y>0 &
# i Aifw |
Form a partial differential equation by eliminating the arbitrary functions f(x) and

g(y) from z =y f(x) + x g(») and specify its nature (elliptic, hyperbolic or parabolic)
in the region x>0, y>0. 10

n(x+1)

5()  <urisq f e ; f(x)=cos—§—-+0-148x—0-9062=0

N TF T S (1, 0) F T T I (0,1) F R | HOMH A B FA-AHET
faftr ¥ cwmeE ¥ 9R wW 9% @@ oA fifg |

ZGx+1D) | 0.148x—0-9062 =0

Show that the equation : f(x) = cos

has one root in the interval (-1, 0') and one in (0, 1). Calculate the negative root
correct to four decimal places using Newton-Raphson method. 10

5() WW AR gw, x, p, 2) = (WHx+y)E+F+)(w+y) Th Felia-Fer E |
g(w,x,y,z) & UTcHS WEMTG @EY (Fidied AWA ®iH) W Hhiferg |
2w, x,y,2) F FeA-9e1 (A9 ) F PH F w9 A 0 = Hifor |
Let g(w, x, y, 2)=(w+x+ y)(x+y+z)(w+y) be a Boolean function. Obtain the
conjunctive normal form for g(w, x, y, z). Also express g(w, x, y, z) as a product
of maxterms. 10

5(d)  ifyew sfeRe wHIERW :

(D®=2D2D’ — DD’ +2D"?)z = €™ + sin(x - 2y);

d - d
D=—, D'=—

ox dy
@ B fifSm |

Solve the partial differential equation :
(D® =2D?D’ - DD’? +2D"*)z = ***” +sin(x - 2y);

-0 -~ d
D=—, D'=—
- 0x dy : 1)

5 -~ URC-B-MTH



5() g Fiftm f frpmar vea 4BC =1 5o 7@ F 4 A SR STy A R oft o
F WNE T - Ml

%(‘/32 + By +v?)
% R WMuead f 6l qr g ay 9 B9 CA o1& R o T .= &
T €

Prove that the moment of inertia of a triangular lamina ABC about any axis through
A in its plane is

M 2

< (B +Br+v?)
where M is the mass of the lamina and B, y are respectively the length of
perpendiculars from B and C on the axis. 10

6.(a) Afyrh e gefiawo ;
=P Er =P E = (42
: x - dy : |
h W xz=a’, y=0FH AT FW TR FA a9 TSI I8 N 709 HHMC |

Find the integral surface of the partial differential equation :

G- L w02 Z o (2 4 2);
ox dy
that contains the curve : xz = a3, y=0 on it. 15

6(b) EHIEW fEE: 4x+y+2:=4
3x+5y+z=7
x+y+3z=3
& & & foau wow-died qedl frar-ffr fuifa S oo smfe oty
XO=0 & YRW T ¢ TR TR AR | garaa (Frega ) o it fefio
IR gRrad gl A g difv |

For the solution of the system of equations : 4x + y + 2z = 4
3x+Sy+z=7
_ x+y+3z=3
set up the Gauss-Seidel iterative scheme and iterate three times starting with the
initial vector X = 0. Also find the exact solutions and compare with the iterated
solutions. 15
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6.(c)

7.(a)

7.(b)

7.(c)

T 01 ot Wl m R, a2+ )2 = R2, Sl W R oK 2, gy aRomfy S w iy
% forq st @ | o g forg B SR o s o B g A gl - & s
€ @ WafRa R | 9 F=—k7, Wi Wk R 8, & fur mn 2

By writing down ‘the Hamiltonian, find the equations of motion of a particle of
mass m constrained to move on the surface of a cylinder defined by x2 + )2 = R2,
R is a constant. The particle is subject to a force directed towards the origin

and proportional to the distance r of the particle from the origin given by
—)

F=—k7, k is a constant. 20
HIfTh A THRoT J .
. % 74
z=1(p? +¢H) +(p-x)q-y); P, g=o
x ay

H e WA KA A R x-31e A eRaT o

Find the solution of the partial differential equation :

: » L a9z L - Bz
=1(p? 2 — - y); =— =—
z=53(p" +q")+(p—x)q~-y); p 3 7 %

which passes through the x-axis. . 15

g5eheq & g

1
. "‘f(x)Jx—(;ix— _.—x)=a1 f(0)+a2f(%)+a3f(1)
OFE ! ’

mwajaﬁm.aﬁﬁqsha&wwm%a@a%ﬁqwm(ﬁw
1

m)algmwj& F ([T & d9 wE 9k we) g
F o fife | :

Find a quadrature formula

1
dx a ’
J@)——==a, /(O +a, f(})+a; £ (D)
.([ Ax(1-x)

which is exact for polynomials of highest possible degree. Then use the formula to

1 1 .
evaluate f i (correct up to three decimal places). 20
0 : L

Vx—x3_

o fefordia ger-yare =1 3 fawa o(x,)) =y +22 - 5? g R # | W
F gRI-%e[ AT T | | :

A velocity potential in a two-dimensional fluid flow is given by

¢(x,y) = xy+x* - y*. Find the stream function for this flow. 15

7 URC-B-MTH




8.(a) mlﬁmﬁﬁaﬁqﬁaﬁmﬁﬁuﬁﬁ@mww
x= lmw%lmﬁamﬁ@x——ﬁ@%ﬁazﬁwmm%mr@
x—yaaﬁhﬁlé%ﬁgammam%lﬁwhﬁe@xwwnaﬁaﬁ
SR @ 9 % 9., | e y @ wa fif |

gfost a

W e |

One end of a tightly stretched flexible thin string of length / is fixed at the origin

l :
and the other at x = /. It is plucked at x = 3 so that it assumes initially the shape of

a triangle of height 4 in the x-y plane. Find the displacement y at any distance x and
horizontal tension . _ 2

at any time ¢ after the string is released from rest. Take, -
! - mass per umt length

8.b) fagat xp, xgte TN x, F AW ?ﬁﬂﬁ@mmﬁma@aaﬁﬁl&ql
AR limit £—0 ¥ R Tl @ w1 e fife

f(x)=

(o~ 0 20) g 20NN =2 )+ G0 oy rEG)
(x=x)° (% = (x1 = Xo)

et W E(x)=L(x—x0)* (x—x) £ (&) ﬁFc'-W HELN
AT (xg, Xg+€, X1) < & < I (xp, X9 +E, X1)

Write the three point Lagrangian interpolating polynomial relative to the points
Xg» X+ € and x,. Then by taking the limit £—0, establish the relation

Fiz BRI ) "°)(’“ 5 rrixgy+ =0k f(x )+ E(x)
(x — o) (x - (x

where E(x)=%(x—x0)*(x=x)/"(&)

is the error function and min.(xy, Xo+€, x;) <&< max.(x,, Xo+&, X;) 15

8.(c) %ar&ﬁaﬁaeﬁa, gt (20,0) ® @ ¥ | qufsw f& 30 2+ y2=a? & el
g W 3y F EARR TA1 y F SR € |

Two sources of strength % are placed at the points (£a, 0). Show that at any point

on the circle x2+ y*=a?, the velocity is parallel to the y-axis and is inversely
proportional to y. ‘ 15
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