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_Jx(€—-1) whenx<¢§ , , , ,
Leg G (x, §) = { E(r— 1) when & < x° If £ is a continuous function of x in [0, 1] and

1
g = f f(©)G(x, £)dE, then
0

x(§—1) whenx <&

= =
Gk & = {&(x_ 1) when & < x es0)3e9, [0,1] FBPDE x 3 ATo33 PoIwy) f e;eﬁcd(g
1

g g0 = | HEOGE. HE er

0
(A) g0 =1(x) B) g'(x) =1f(x)
©) g =1fx) (D) g”(x) =1f(x)
For th 1 11 111 he limi i d limit inferi
or the sequence I, — N SN RS the limit superior and limit inferior are
respectively
i -ht-1 Beds, B Beg IR BOWS BAF YRIHNES
1, 2’ 3’ 4’ 5’ 6? ......... \Je@ . D00 \Jec%) RO A0S g)CAO)} a@ o)
1
A —3-1 (B) 0,0
1
© 1,73 D) 1.0

Let {an}‘: be a sequence of real numbers, then which of the following is true ?

{a }] @020 wox ﬁoaé;gﬁs* Be®odbey, FENI odiowd BewFadn ©B0TNT ?
(A) inf{a }7 _ <liminf<lim sup <sup {a }7 _
(B) sup{a }7 _  <liminf<limsup <inf {a_ }7 _
(O liminf<inf{a }7_ <sup{a }7 _  <limsup

(D) liminf<inf{a }7 _  <limsup <supfa_ }7 _
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1
xnsin(—) ifx#0
X

Consider the class of functions given by g (x) = {
0 ifx=0

Then which of the following is correct ?
(A) gy(x) is continuous but not differentiable at x = 0.

(B) g,(x) is differentiable at x = 0.
(C) g,(x) is continuous but not differentiable at x = 0.

(D) g,(x) is continuous and g,(x) is differentiable at x = 0.

I
(1),
g () = {“m@lf”o o0w Fod B TOHBL. FEAT  odd
0 ifx=0
B3O ?

(A) 1=038 g,(x) 00T 33 wBFUROLY

(B) x=038 g,(x) ¥=3UROR/T

(©) x=038 g,(x) 00T 33 OFFURO

(D) x=038 g,(x) 03T TR g,(x) LBIUHORT

2
Let £ (x) =& znx) . Then

.
(1 +x3)

(A) f (x) is uniformly convergent but g (x) is not uniformly convergent.

and g (x) = R

(B) f (x) is not uniformly convergent but g (x) is uniformly convergent.
(C) both f (x) and g (x) are uniformly convergent.
(D) neither f (x) nor g (x) are uniformly convergent.

2
0 =S g )=

) 203, esnd

A) f(x) §d)eo%5 2 To00350NE @3 g (x) §d)eo%5 CkiEpleleberleld)
B) f(x §d)eo%5 ©gITod0d0NY @3 g (x) §d)eo%5 2923 5000370033
O f(x) DI g (x) 20@o §d)eocg 92950 00370H
D) f(x) 983 g (x) O0@o §d)eocg ©29To00I0NY

eV
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6. Letf(x)= {

(A)
(B)
©
(D)

s

X COS (2)() x#0 Then

0 x=0

f is continuous and is a bounded variation.

f is not continuous and is a bounded variation.

f is continuous and is not a bounded variation.

f is not continuous at x = 0 and is not a bounded variation.

(lj £0
fr) =4 €08 (o) ¥ PR

0
(A)
(B)
©
(D)

x=0
f QCOBT DHB) WPTO LBIowoE LJ0NTIE

f QC08TweNE DB) WeTD Brooe L30NTIT
f Q0033 &Py ®PTed oo TN
x=0 39, f 9303TTNDPBY D) ©PTd Wiemee 30N

7. Consider the following curves in R2, where a, b € R.

(A)
(B)
©
(D)

A = {(x, y) €R? : b%x? + a%y? = a?b?}

B={(x,y) eR?: x? + y> = a?}

C = {(x,y) eR?: b%x? — a?y? = a%b?}

D = {(x,y) eR?: ax = by?}.
A, B are compact and C, D are not compact.
A, B, C are compact and D is not compact.
A, C are compact but B, D are not compact.
B, D are compact but A, C are not compact

a,be R @ﬁdg, R2 emas‘rﬁsaﬁéd)& BOMB D &erl vHIOTeINS.

(A)
(B)
©
(D)

A = {(x,y) eR? : b%x? + a%y? = a’b?}

B={(x,y) eR?: x? + y? = a?}

C = {(x,y) eR?: b%x? — a?y? = a?b?}

D = {(x, y) €R?: ax = by?}.
A, B O& a—aoa)—azgag 3y C, D rigo a—aoa)—azgag e3P OY
A, B, C s a—aoa)—azgag &30 D a—aoa)—azgag e3AHDPOY
A, COgd EELSTEIN 333 B, D dgd EELSTEIN OB
B, D &b EELSTEIN 333 A, C Osd EELSTEIN 3O B
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2oy

8. Givenf:R2—>Rby f(x, y):{xy x2+y2 (x,y) #0,
0 otherwise

X2 — y2

@Jaégsdoﬁ f:RZ > Rbyf(x,y) = { AN v (6, y)#0, es@d3,
0 otherwise

of of
(A) a(O,y):x and/ﬁ)é_ga—y(x,O):y
of of
(B) 5,0,y =y and/ﬁa@g(x,o):_
of
© ax(O y)=-y and/ &3 ° (x 0)= x

(D) aX(O y)=-y and/ﬁaé& of (x 0)=

1
9. Let f(x) = x* for x > 0, f(0) = 0. Then the Lebesgue integral f f(x) dx exists and has the
0

value

1

f(0)=0 esOF x>0 13 f(x) = x°* esHZ3, f f(x) dx 202 6235%&@5 OTDTOV0T JI.
0

930 23e3adn
A if 1 B L if 1
(A) sy ifs>- (B) s_pifs>-
C l'f =-1 D L if 1
©) Jifs=- (D) SL7ifs<-
Space For Rough Work
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10. Let A be uncountable and B be a countable subset of A. Then

(A)
(B)
©
(D)

both AUB and A — B are uncountable; but ANB is countable.
AUB is uncountable; A — B and AnB are countable.
AUB, ANB are uncountable; A — B is countable.

AUB, AnB, A — B all are uncountable.

A o3 Q80N ﬁwmﬁdg, B 0l &30 Q8003000 emas‘ﬁsamﬁcgd,

(A)

(B)
©

D)

AUB @3 A - B o0@ne B3 aséﬁmﬁdg, 833 ANB ﬁédo&
D3 DDBOTD

AUB adn 288503 ¢ A - B &3y ANB g, DE3BDBOTD
AUB, AnB rﬁ%?d)& R3TIVNIT: A — B D800

AUB, AnB, A - B ga@)risd aséwmdagﬁd

11. The function f(x) = Ix + 1 — Ixl is

(A)
(B)
©
(D)

differentiable for all negative real
differentiable nowhere
differentiable only at x =0

differentiable except at x =-1, 0

f(x) =Ix+ 1l - Ixl D020 POIP)

(A)
(B)
©

D)

DY 3DWOZT Do TOAIV HFTOITDIOW
DA AFTOARR)DY
x =000 508 FOAWIA.

x=-1,0 gD, 29e3). LLEBRJNTY JTOIWIT.
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12. The value of f 3x%y?dx + 2x3ydy in the clockwise direction around C, where C is the

C
ellipse x> + 4y? =4 is

C ©0wmeg 8o, B3 eI FW e BISYh:I f 3x?y?dx + 2x%ydy e3e3adwo

C
x? + 4y? = 4 B30T
(A) 16 (B) —-16
(C) 0 (D) -4

13.  Which of the following statement is true ?
(F00x0 35’3&)8 Dpeodhd FTod) e FENT ool Hewd TOAINT ?

A T+x>e*>1+x*Vx>0
B) 1T+x=e"=1+x*Vx>0
O l1l+x<ef<l+xe*Vx>0
D) 1T-x<er=1+x"*"Vx>0

14. LetS={1, 2, 3,4}. Then the number of permutations 0 on S satisfying
8(12)(34)07! = (13)(24) is
Neo S={1,2,3,4} @ﬁdg, S &eesd 0 Fahodeeadrisd 8(12)(34)07! = (13)(24) dd)&
5039)@&@9"’@& ﬁoaé;g
(A) 2 B) 4
© 6 D) 8

15. Let Z be a group of integers modulo n under addition modulo n. Then the number of onto

homomorphisms from Z,, — Zg is

n mm§Me TVOTOJTLY Z, Q02T n mm§Me BRI O0FNE HowmeN3es,
e Z,) — Zg Q0T e97°e30 Besd0esiIod e Beies ﬁoﬁﬁoip

A) 0 B) 1
< 2 D) 3
Space For Rough Work
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16. Let G be a group with o(G) = 15. Identify the wrong statement :
(A) Either Sylow 3 — subgroup or Sylow 5 — subgroup is normal in G.
(B) both Sylow 3 — subgroup and Sylow 5 — subgroup are normal in G.
(C) G has no normal subgroup of order 15.
(D) G has a normal subgroup of order 15.

o(G) = 15 & dori G adw 2,060 MHoHNTe, el FEOT SHIA a?evéojodo&
e

(A) G S, ﬁém 30-gu@mrbozy YYe ﬁém 583-gudrHoD mdoadzg
ULsigvlenplplestcing

(B) G Sy. Jowe 30-eudrdomd SHIBY G ST-LOTLOB Te DT BB
Toediory BLBHODINLIT.

(C) Godwn 158 zabes mdmdﬁ PUBOO0TNTR)HY.
(D) G odn 158 3By ool s0BOOBWONTLIE.

17. Let G be a group and ‘a’ be an element with o(a) = n and (m, n) = gcd(m, n). Then for any
integer m, o(a™) is
G 20t o eNTe @B o(a) = n BRI ‘a’ 2O ©WOBHNTL T I
(m, n) = gcd (m, n) 'acgé, es3 odoexd)e m a“wmsoéé’, o(aM) ] HOTTR)
(A) (m,n) (B) m/(m, n)
(©) n/(m, n) (D) mn

18. Let Q be the field of rationals. Then the number of isomorphisms f: Q — Q is

A 0 B) 1
(C) Finite integer > 1 (D) Infinite

epaﬁoeé) ﬁoaé;gﬁ%'} geze) Q ¥NJw, e f: Q —» Q3 Ihdexs3 ﬁoﬁzg
A) 0 B) 1

(C) TOI BPoc 0T > 1 (D) eozdHI
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19. LetI={0, 3} be an ideal of Z. Then pick up wrong statement.

(A) T'is maximal and Z/T is an integral domain.
(B) Iis prime and Z/1 is a field.
(C) Tis prime and Z/1 is an integral domain.
(D) Tis not maximal and Z/T is not a field.
I=1{0,3} 0020w Z; I adoder esNHTes, es3 S:add ée@éoﬁom& BIOD
(A) Tgegaber esNd DBy Z/ I gowre® deuyn® enHthsa
(B) Ie;eebepaazg ﬁoaé;g ) Z/ 1 deexr e3HDLI T3
(©) ooz o o) Z/ I goeger By 8NN3

(D) I'egeber esny @3By Zy/ 1 geg eshHgy

20. Let f(x) be an irreducible polynomial over Zp, where p is a prime number and deg f(x) = n.
Then the number of elements of the field Zp[x]/<f(x)> is
f(x) oot Z, Dewvs JoFedIwend amTWeegodeNdes, 3y p oo
IO ﬁoaé;g ) deg f(x) =n esOHT3. esr3 Zp[x]/<f(x)> %e303 0o3r¥ ﬁoaé;goil)

(A) p (B) n
< p" (D) nP

21. The basis of R* containing (1, 1, 0, 1), (1, -2, 0, 0), (1, 0, -1, 2) is
(1,1,0, 1), (1,-2,0,0), (1,0, -1, 2) 28300 R* 8 23ed™® 9me03.

(A {(1,1,0,1),(1,-2,0,0),(1,0,-1,2),(1,0,0,0)}
B) {1,1,0,1),(,-2,0,0),(1,0,-1,2),(0,1,0,0)}
© {(1,1,0,1),(1,-2,0,0),(1,0,-1,2),(0,0,1,0)}
D) {1,1,0,1),(1,-2,0,0),(1,0,-1,2),(0,0,0, 1)}

Space For Rough Work
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22. Let V be n-dimensional vector space over a field F. If f : V — F is a non-zero linear
functional, then dim(Ker f) is

F %e3d e V 2020w n MoBad IOB 0@TedweNde, f: V - F 0020w
@eixadzg TBojBE Beaseod ?p‘odamﬁcgd, esy dim(Ker f)

(A) n B) n-1
© 1 D) 0
2 3 4
23. The Jordan normal formof A=| 0 2 5 |is given by
0 0 2

2 3 4
A:{O 2 5} S e3ewor v mdoadzg Se3wx) &HeMHdd.
002

200 200
A |0 20 B) | 021
00 2 00 2
2 10 2 11
© |0 21 D) | 021
00 2 00 2

24. Which of the following is not a subspace of the vector space of n X n matrices over a field
F?

(A) The set of all upper (lower) triangular matrices of order n.

(B) The set of all non-singular (singular) matrices of order n.

(C) The set of all symmetric (skew-symmetric) matrices of order n.
(D) The set of all diagonal matrices of order n.

Be BYNIYdey F Be33 ed n X n 003 3¢ I0T 935033 00D 0BTe3D)
03708 NTLPHY ?

(A) n BTDR Hexy e (FENT) Fehesog)® Do Brd ree
(B) n3Zx3 wexg mae—&)ongooe (&)orixazgooe) dmée)éﬁs* eo
(©) n 3R 2oy IS (TRY-TEDNS) Breg)3rY reo

(D) n 33T oexg eoe WIoBBiY rieo

Space For Rough Work
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a b a b
25. Let U = {(c d):a+b:0}andW:{(C d):c+d:0}betwo subspaces of R, ,.
Then dim (U + W) is equal to

2%x2

R,., 3 o8@ evanieorisd U = {(2 3):a+b:0} VY W:{(i 3):c+d:0}

esH3e9, es3 dim (U + W) ad§ VRN JTD.

(A)
©

2 B) 3
4 (D) 6

26. Which of the following is not a Banach space ?

(A)

(B)

©

D)

The linear space C(X) consisting of all bounded continuous scalar valued
functions defined on a topological space X with norm [Ifll = supfec(x){lf(x)l :
xe X}.

The linear space C[0,1] consisting of real valued continuous functions on [0, 1]
with the norm IIfll = SUPge (0.1 {If(H)l: t € [0,1]}.

The linear space C[0, 1] consisting of real valued continuous functions on [0, 1]
1

with the norm IIfll = f [f(t)ldt.

0
The linear C'[0, 1] consisting of real valued continuous differentiable functions

on [0, 1] with the norm IIfll = SUPge 10,1 {if(t)l -t e [0, 1]}.

e FENTYMYFY 030D 23070F° 9x3F3w0NRIDL) ?

(A)

(B)

©

(D)

il = supfec(x){lf(x)l 1 x € X} doade B3 tdoddneensserf 0wged X I3
angaoazg&)&)d DJY BOLSOD ATOBT @B &BSodh POIT Teaeod

3503180 C(X) IBe81TR)moNTes.
[1fll = SUPfe 10,1 {If(H)l: t € [0,1]} do®e BRI [0, 1] I Feaveod RT3
2o B8e3rY dToIT poIrEL C[0,1] B, TRBIDPYToNT.
1
il = f If(t)ldt doe3¥e 83 [0, 1] 3 Beaseod ®DFTIW ol 33y

0
Q3033 posrisd C[0,1] d)& BRBRP)BoNTes.

il = SUPf 10,1 {If(H)l : t € [0, 1]} dod'e B3I [0, 1] 3 Beavecd 9TF3R
DoE  eJSNY  Q00IT  DzLITDIV@R  PoIsritd  C[0,1] &,
TSR3V R)WoNTes.

Mathematics
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27. Which of the following statements is not true ?

(A)

(B)

©

(D)

Let T : B — B' be an onto linear transformation from Banach space B to Banach

space B'. If V is open in B, then T(V) is open in B'.

Let T : B — B' be a bijective continuous linear transformation. Then T is

homeomorphism.

Let T : B — B' be a linear transformation. Then T is closed if and only if graph

of T is closed.

Let Banach space B be made into a Banach space B' by means of new norm.

Then the topologies generated by the norms are different.

Be FENI odroxd Bewd SHyNa3 ?

(A)

(B)

©

(D)

B 2505003° 935038003 B' 230003° @da‘oeﬁé’ T: B - B' a0 e90%¢300

Jeaveod TRHOSTweNT. B S V ebd@@mﬁcgd, B' 3@ T(V)

DB BTODIE.

T : B - B o ojpdsw® Semead Comoosdaengd. T ado

Bs0e QWo3pewTodE B® NI

T : B — B' od» Jdeaead d@moédmﬁgd, st Feme ﬁa@ FeZ©

e ToxBeNTT Horiode T odo Fo)BeeNDIA

BT To°E WPERY B' 250005° W3T0TRY B ejomos® @da‘oeﬁ&agﬁ

Mot ivwor w@agommw e3R8 rsd &aﬂd&mﬁdogd

Space For Rough Work
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28. Which of the following statement is not true ?

(A)

(B)

©

(D)

A normed linear space X is Banach space, if every norm convergent series in X
is convergent in X.

A normed linear space is finite dimensional if and only if every closed and
bounded set in it is compact.

A normed linear space is finite dimensional if and only if every closed unit ball
in it is compact.

A finite dimensional norm linear space is not necessarily locally compact.

Be FYNI odroxd Bewd SHyNa3 ?

(A)

(B)

©

D)

08 MoudPe X JQ ©PTd X &9 @aﬂm@oﬁmﬁgd, 2JON0B° ITFTTYR)
D000 T Beateod) @ToBwoNDIE.

20 BOTIE03NT Beadod WBToBH) BOAS MEBwoNDIE, Horjade
JWoYDS TS ﬁode)é DB VOFATD eariEd a—aoa)—azga; 3033,

20t BOTeroadnT  Beweod ©RTBEP) BOI  MoFweNDIA,
Foriode F& JROPDH 0T FB0oR)Be) Fo0HYS &N,

20w WOOT MoBW  HOWeeodnT Jeweod ©TZTY) eloesee
FO0DYTE e3P Y.

29. Let S be a non-empty subset of a Hilbert space H and S+ denote the orthogonal complement
of S. Then which of the following statements is not true ?

(A)
(B)
©
(D)

Scst
S is closed if and only if S =

If S is closed, then H=S @ S+
SJ_ — SJ_ 11

SJ_J_

H &9 085038 odedy Sojsn wuorem S eNmy @3y S e50@0s
BROTY ST o), IeBWIS, 8 IYFord odves Sewd SN ?

(A) ScSt
(B) S Dox3)BameN3 Foriode S =S+
(C) S Jox)BweN Foriode H=S @ St
(D) gl—glll
Space For Rough Work
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30.

31.

Which of the following statement is true ?

(A) The self adjoint operators in B(H) form only a linear subspace of B(H).
(B) The self adjoint operators in B(H) form an open linear subspace of B(H).
(C) The self adjoint operators in B(H) form a closed linear subspace of B(H).

(D) The self adjoint operators in B(H) form an equivalence relation.
i?\.@égsd}ﬁ BewIige, ol BOOSTPNG ?

(A)

(B)

©

(D)

B(H) & g—@a@go&)ows QwoeddMEy polade B(H) I Beaveod
PVDIT TSI FoNDIES.

B(H & g—@a@go&)owﬁ‘ Qweeddnied B(H) ebd@@ deaseadd
PVDIT TSN Fo NI .

B(H) & ?g—eaago&)owe Qwoeddsnisd BH) I ﬁode)é deaseodd
PVDIT TSI Fo NI E.

B(H) 3 g—@a@go&)ows QWOEBIML) TeTOTTo TOVOFNIFIVIE.

. . . . 2 .
Consider the set of all n X n matrices with real entries as the space R™. Which of the
following sub spaces is connected ?

(A)
(B)
©
(D)

The set of all orthogonal matrices.
The set of all matrices with trace equal to unity.
The set of all invertible matrices.

The set of all matrices with determinant equal to unity.

DOVT ﬁoﬁzgﬁs* Bp3 ST n X n FeIyE Neexd ), R B3 3003033, 3¥B0R
BewdEyw, odow YD WBTTY) 65§(5€ s3I ?

(A)
(B)
©
(D)

DY eg3soeE Tores® daaée)éﬁs" Jeo
DY dmée)éﬁs" een 3eT® 20T (HF00B) Jed
DY JJEIE )P daaée)éﬁs" e

DeJY dmée)éﬁs" BITEAI0LF® wa—aoeﬁé’ DD
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32.  Which of the following subset is compact in M(n, R) ?

(A) The set of all upper triangular matrices all of whose Eigen values satisfy IAl < 2.
(B) The set of all real symmetric matrices all of whose Eigen values satisfy [Al < 2.
(C) The set of all digonizable matrices all of whose Eigen values satisfy [Al < 2.

(D) The set of all Jordan matrices all of whose Eigen values satisfy IAl < 2.
NS Bewdvey adiex) D M(n, R) Se evemricesd) FOODYTE s ?

(A) @ex sdheess gad)eaaa—adam%éﬁs’ (ee@d eJg @rin® ledrisd <23 R’)o@@cgg
(B) e IS daaée)éﬁ'é eor @ejg Dric® &3edrsb I <2 3 ﬁo@e)cb_o
(C) ey Beoe DeIBY Meed oy Drin® B3Snsd M <21 ToZd

(D) ey ddeemorn® w3 IrY Need ejy Oric® B8e3rwd IM <20 Jo3)d

33. Which of the following pairs of subsets in (R, u) are homeomorphic ?
(A) The sets Q and Z with usual topology on R
(B) The intervals (0, 1) and (0, o) with usual topology on R
(C) ThesetsS ={Ze C;Z=¢€%0<6<2n}and
A={Ze C;Z=r1el® 1 <r<2,0<6<2n} with usual topology on R?
(D) The intervals [2, 3) and (2, o] with usual topology on R

ge FENST wewdvdw (R, u) Ipda odoxmd evdrie eedadn Heewnodoe-
DIODHEBS 303 ?

(A) RS mdoadzg edosdoeerasodhedE Q Sy Z

B) RS mdoadzg s oeeras0dedda (0,1) @2y (0, «)

(C) R’ woxbosy edeadnecnsodeyds S'={Ze C;Z=¢" 0<0<2n} oI
A={Ze C;Z=re% 1<r<2,0<0<2n} rdeoriesd

D) RS mdoadzg edosdoeernas0deddE (2, 3) &I (2, ]
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34. Which of the following statements is not true ?

(A) A separable space is second countable.
(B) A separable metric space is second countable.
(C) A Lindel of metric space is second countable.

(D) A second countable space is separable.

Be 3O SDpa BedFodbah, HD8®
(A) 203 @“%eaﬁaﬁomd 0 DZ0TR) géeojo RBF0D cogﬁcé’
(B) 2omd FIesTOIOWR LDHYE® WToBY) Jeead »e3Fadd wyNHEs
(C) 20t YoBUF YB° VIZIY) géeoi) Re3F0 cogﬁd

(D) 20T géeojo RBF0D WBBTTD) @’%eﬁmﬁd.

35. Which of the following subsets of M(2, R) is dense ?
(A) The set of all invertible matrices.
(B) The set of all matrices with both Eigen values as real.
(C) The set of all matrices whose trace is zero.

(D) The set of all matrices whose Eigen values are real and complex.

e FEOIT Bewdrivyw M(2, R) 3 evanindy adieald)ad 2890 2
(A) e 'aogwseooe dm@e)éﬁs* e
(B) ey &083rnd red ded Drin® B88nsd Dol ﬁoﬁzgn’%ﬁd@a".
(C) e SegFnd reed e B3 0deNIA

D) ooy FeSB0E Ced @od afc S80h oogs @Fy Foseds
RB0algadRASE.
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42 d_zz —-5/2
36. The order and degree of the differential equation 2 ( dxzj = 0 are respectively
(A) Sand 1 (B) 4and1
(C) S5and2 (D) 4and2
42 d_zz -5/2
2 (dxzj =0 002 VTVFVIYBE JTAEFTHE Tab DIY WOBIEL TN
&efes.
(A) S=ab=y 1 (B) 4=y 1
(C) Sab=n2 (D) 432

“1,. d
37. The Solution of the differential equation (1 + y2) + (x —etan ly) EXX =0is

(1+y)+ (x_e—tan—ly)%xxz 0 202 WBFETOBE TAeTTT BOTTI)

1 -1
(A) xe® Y=tanly+c (B) xe™@ Y=tanlx+c

© y= xeanly ¢ (D) y=xtan'y+c

dv\2
38. The singular solution of y? (1 + (Exzj j =r2is

2
y? (1 + (%XX) j: r? 8 dorrgeo® BdFeTw)

(A) y=r B) y=-r1
1
(C) y=tr (D) y=%7

39. The differential equation ydx — 2xdy = O represents a family of

(A) straight lines (B) parabolas
(C) circles (D) catenaries
ydx — 2xdy = 0 ©002) 9TV TAEFTPRTW B0V ) add)& GIERUATIVIC I
(A) =3¥ Beal (B) =3dx30d
©) d@§ﬁ%}b (D) Fe330m8d
Space For Rough Work
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40.

41.

42.

Let y,(x) = 1 + x and y,(x) = * be two solutions of y” + P(x)y” + Q(x)y = 0. Then the set of
all initial conditions for which the given differential equation has no solution is

Y + Py + Q(x)y =0 &8 008 @08B03038d y,(x) =1 +x DI y,(x) = e* esOTe9, esd
&a%dod BAEFTOTW w’@mdé’ DYPT JVOFINIE Hehd.

A) y(0)=3,y(0)=1 B) y0)=0,y(1)=1

© y)=0,y(M)=1 D) y2)=1,y(2)=2

If y,(x) and y,(x) are two solutions of y” +x?y" + (1 —x) y = 0 such that y,(0) = 0, y;(0) = 0
and y,(0) = -1, y;(0) = 1, then the Wronskian on R is

(A) never zero

(B) 1identically zero

(C) zero only at a finite number of points

(D) zero at countably infinite number of points
Y +x%y +(1-x)y=08 o0k x30x0300 y,(x) IR y,*) 0y y,(0) =0,
¥1(0) =0 023 y,(0) = -1, y5(0) = 1, es023, BB R I g Heoda® &eNads.

(A) BpI,0NDPHOY

(B) il swdreveNdemmd

(C) BONT Foakod Dotbrier @reg Bes,0deNHoIa

(D) 2ed8TDBTOB WBOI Toalgod wordridey Al 0deNDHI

, %z 9%z 9%z 9dz _dz .
The general solution of PDE 2 + oxdy -2 8y2 + 38x -3 3y =0is

0%z 9%z 0%z Jdz oz

o2 T oxdy “oy*  Tox 3 5
(A) z(x,y) =flx+y) + e g2x-y)
B) z(x,y)=flx—y) +e g2x+Yy)
© z(x,y) =flx+y) + e g2x+y)
(D) z(x,y) =flx—y) +e* gx-y)

=0 PDE o mdmdzg Gilelsplebv)|
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43. The general integral of the Lagrange’s equation z(xp — yq) = y* — x2 is
2(xp - yq) = y> - x* ©02) eagriBe0aT® JNeFTHRT TRy ODTOT0T
(A) x%+y2 + 72 =f(xy) (B) x*+y?%+ 72 =1(zy)
(C) x%+y?+ 7% =1f(zx) (D) x2+y?+ 722 =f(xyz)
44. For the diffusion equationu, =u (0 <x <=, t>0) u(0, t) =0 = u(m, t) and u(x, 0) = 3 sin 2x.
The solution is given by
u=u, O0<x<mt>0) u0,t)=0=u(mt) DI ulx, 0) =3 sin 2x Do @a’wﬁaﬂ’as
ﬁ&oeéds@é’ DBOBTR) &eNHTI
(A) 3elsin2x (B) 3e*sin 2x
(C) 3etsin 2x (D) 3e2tsin 2x
45. Solve u, + cu, =0, u(x, 0) = f(x)
u, +cu, =0, ux, 0) = f(x) oi)d)& 2RIT VOZTOTY)
(A) u=f(x+t) (B) u=f(ct—x)
(C) u=f(x—ct) (D) u=f(—x-ct)
46. The solution of r = a’t by Monge’s method is
Sooorle QPRIOOR r = a’t ), BT BOTTH)
(A) z=F(y+ax) - Fy(y-ax)
(B) z=F(y-ax)-Fy(y +ax)
(€©) z=F(y-ax) +Fy(y-ax)
(D) z=F,(y+ax) + F,(y —ax)
Space For Rough Work
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=1
47. The Laplace transform of t 2 is
=1

2 m@xﬁ 39 Poedce &HeMHdd

B /% B) \[5

1 2n

© [ ™ \[5
sin ot ,

48. The Laplace transform of is

t

sin ot

" ] oazg;c.g’me 900 PO e

(A) 5 +tan! @ (B) tan”! %j
(€) cot”! @ (D) 5~ cot”! @

t,0<t<4 . . :
49. Express f(t) = { 5 (>4 interms of Heaviside unit step function and hence the Laplace

transform of f(t) is

() :{ts’o<tt:j oo, wPBRITN BT BOYE HFET e BN FHGY

f(t) o» oazg;c.g’me 3909 Po°E &HeHds

1 1 1 1

A) ¥+ 5(1-e®) (B) M-S (-
S S S
1 1 1 1

—a—4s 4+ — —4s —a—4s + — _ a—ds

© $€ 2 (1+e ™) (D) $€ 2 (I-e™)
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50. The Fourier transform of e, —co <t <0, 2> 0
el —co<t<oo,a>0, 8 Poedado® Ly PoE

-2a 2
(A) 32 + 0)2 (B) 32 + 0)2
C -2 D 2a
( ) 32 + 0)2 ( ) 32 + 0)2

(o)

t
51. The cosine transform of f d

@2 +2) 2 +12)

(o)

dt
f (a2 + 12) (b2 + 12 S BeyR° RPITPoaE &eHds
0
L _m
A 2aba+b) B) Zabla—b)
_on x
© Zab(a+b) ® e+

52. If F{f(x)}= F(s) is the complex Fourier transform of f(x), then F{f(x — k)} is
f(x) S Toseror Pedodbo® ejgncpocd®e F{f(x)}= F(s) e;eﬁcgd, es3 F{f(x—k)} od»
(A) e 8F(s) (B) el*F(s)
(C) eF(s —k) (D) F(s-k)

1

X
53. The integral equation y(x) = f (x —Dy(t)dt — xf (1 —t)y(t) dt is equivalent to
0 0

X 1
y(x) = f (x — tHy(t)dt — xf (1 = Hy(t) dt 002 VDTOTOT TETTPR), ada”t
0 0
DD
(A) y'-y=0,50)=0,y(1)=0
B) y'-y=0,y(0)=0.,y(0)=0
© y'+y=0,y0)=0,y(1)=0
D) y'+y=0,y0)=0,y(0)=0
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1

54. Resolvent Kernel of the Fredholm equation ¢(x) = f(x) + A f xto(t)dt, O<x<1)is

0
1

O(x) = f(x) + A f xt o(t)dt, (0 <x< 1) QO @’@Gme@é VAETTT Omgows N A SN
0

&eH T3
3Axt 2Axt
(A) 2(3—7»)’}#3 (B) 3(3—7»)’}#3
3Axt 3Axt
(©) (3_}0’7»7&3 (D) 2(2_}0’%7&2

1

55. The Volterra integral equation | e** y(t)dt = sin x of first kind is equivalent to
gral eq y q

0
1

d;a&)&';oa ORTOTOOT DAETTWOR fex‘t y(t)dt = sin x T SPBOIJe AFD), ada”t

0
BN

X

(A) y(x)=sinx+ f e ty(t)dt
0

X

(B) y(x)=cosx+ f e ty(t)dt
0

X

(©) y(x)=cosx— f e ty(t)dt
0

X

(D) y(x)=sinx— f e ty(t)dt
0
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56. If ¢(p) denotes the Laplace transform of ¢(x), then for the integral equation of convolution
X
type 0(x) = 1 + 2f cos(x — t)d(t)dt, d(p) is given by
0

O(x) POTT BT RN Po®e §(p) DOW VBT,

o) =1 + 2f cos(x — H)d(t)dt Do 6@&1@8&3&6 APT OVOTOV0T ﬁ&oeﬁdwéﬁ
0

O(p) D, &ert BerdeoNs

2 2
pr+1 P+l
@) o1 ® 12
2 2
_pr+1 _pe+l
© bp-17 B L1y

57. Which one of the following function is a solution of the integral equation

X

y(x) =e* + f e ty(t)dt ?
0

X

y(x) :ex+f e y(t)dt 902 WRTOT0T TAETTRET, FBNT 1O POIR) %eHTI
0

(A) yx)=¢* (B) y(x)=e*
(©) yx)=27"eH (D) y(x)=e*
Space For Rough Work
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58.

59.

60.

4 3
Using the space length h = 0.5, the value of A® [(1 - %) (1 -3 xzj (1 - %ﬂ is

3
h = 05 202 @oid eedabdy, Iricdeoms, AS [(1—3 [1—%%} (1—%)}5
23e303n

A 1 (B) -1

6! x4
© 0 D) 75

3
The iterative procedure for evaluating \/5 by using Newton-Raphson method is

mﬁwaﬁ‘ 038@—9366 &mddm& eVBa3ReNHD 3/5 d)& BOdeesd, W3 Yeadedd®
DPOIR)

1
(W) 5,=3

e
+

» Xo = 1.25

L

(B) 1™

e
+

s Xo = 1.25

><t\)l’_‘l lwklx)ll\) ~ho|—

o

W N [SSRIN

© Xy=

e
+

» Xo = 1.25

1
D) x, = 3 2x, +;} x,=1.25
k.

L

T T .
For the function y = sin x, it is given that y = 0, 0.7071, 1.0, when x = 0, D) respectively.
T.
Then the error estimated by using Lagrange’s interpolation formula at x = 618
mﬁﬂedeoaxﬁ RoL30¢ Boe3eT® mgwmQ poBadeeNHd, y = sin x ?p‘odét

x =0, g g 333, y = 0, 0.7071, 1.0 esOHR. x :g D0FOCHYIE WO DHTO®
&eNH T3

(A) 0.0233 (B) 0.00239
(©) 0.2392 (D) 0.02392
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61.

62.

63.

1

Calculate f esin ¥ dx correct to four decimal places

0
1

fesmxdxﬁ, voey BBee0d Tgrivrt BOBTD)
0

(A) 0.095 (B) 0.9865
(C) 0.093 (D) 0.091111

In solving the ODE y’ = 2x, y(0) = 0 by using Euler’s method the iterations y _, n € N satisfy

QBVOTIT DPoIBRY, svBodeeNd vy = 2x, y(0) =0 02 ODE o, 8ddwer y,

J3deRm™®, ne N adm& ﬁoée)gr’ua@a’p§d,

(A) y,=x B) y,=2x,

(C) yn = xn xn—l (D) yn = xn—l + xn

1 . : 1
For a system with Lagrangian 5 (2 +y?) - 50)% (2 + y?) + o xy, o > 0 what should be the

value of ) to have two normal modes of vibrations ?
a > 0, % (2 +y?) - %oog (7 +y) + oL xy, D02 ORgrPBeoeseodT® ¥riPod 20w
dﬁdgﬁ ] e]e:V) mdmdﬁ DFT FoTVo0TMEN M) I 3e3odw ?

A o, =\a B) o,<\o

©) w,>\a (D) ©,=0
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64.

65.

66.

If the total kinetic energy of system of particles about the origin is equal to its kinetic energy
about the center of mass, then the centre of the mass is

(A) atrest (B) moving along circle

(C) moving on a straight line (D) moving along a sinusoidal wave
Feodyd shewd 26y FRws® By GIdgod Jeoriwd, Jesd Feorddw wewd
3935&966 3303 ﬁdomﬁcgd, W3 BRFID FeoWw)

(A) &Z0080HYDHBAI

(B) &)8B &eldodhy BRI

(C) ~0¥ Bealod heed e3esn3ad

(D) AFARRORY® wSod Eeldadby e3eIA.

A particle of mass 4 units moves along x-axis attracted towards the origin by a force whose
magnitude is 8x. If it is initially at rest at x = 10, then the frequency of the particle is

20w TR BT 4 0A0QPMTINE). x-03B FpIody Bed FeoTYD B
BTREWIF, B3 20T mgﬁ&ngae 8x, MAR3 x = 10 T JBFLTwN
DTYO3 %@oﬁogcﬁogd NOTORT, 33 B3 c:pis;(‘goiw

1

e
™ T0uFs ® -7
10n2
© m2 o) 102

L8

In the motion of a two particle system, if two particles are connected by a rigid weightless
rod of constant length, then the number of degrees of freedom of the system is

DVBR FTONE Q033 emcg 200D MRTOW BRPFTTHD U0 TOD0HIBT DT
T dzgdgoi) 3o3ades, dzgdgojo K)g@ogﬁ &f) Jo333I ﬁoﬁﬁoiw

(A) 2 B) 3
<© 5 D) 6
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67. A particle is placed on the top of a sphere in a gravitational field and allowed to slide
without friction. Then the motion has
(A) no constraints (B) aholonomic constraint
(C) anon-holonomic constraint (D) a rheonomic constraint
FeORY) md)agéag’a‘z‘é’oi) 20D leess d)eoaa)ﬁdg DB FREW IV §éw6
0550359 9. F033 BOJDHT, BROBDHIA
(A) odred)de dVEOT IJY
(B) @eedneld s QD03
(C) mo-amReIReSPNTE QD0
(D) B03eexldPTE QD07
68. With usual notations, the complex potential of a doublet is
mdoadzg To0Feds FYI0dodT, Beleers Toderor BLIQober &eNd
l!eioc ”e—ioc
(A) z—a (B) z—a
l!eioc ”e—ioc
© z+a (D) z+a
69. In a conformal transformation a source is transformed into
(A) anequal source (B) an equal sink
(C) anequal doublet (D) an equal source and sink
20T YLZB0IMHE FRTPE ® TPJVOIBTY), JWE CPTOBTDMVI .
(A) 208 JWoW LIS B) 2,0 IDWOB VOB
(O) 20 IDwew Bgleer® (D) 2,08 JwWoR VB TB) V0TS
70. The elementary mass in spherical coordinates is
20T r’uaes'aée)é a:baaoil)ﬁédg DYPT BNRTH) %eNT.
(A) prsin® @ dr de do (B) prsin® @ dr do do
(C) pr?sin 6 dr do do (D) p3r?sin® O dr dO do
Space For Rough Work
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71. Equation of continuity by Euler method is
O3VOT® DPON BAEFTHDT 60&3&@5&3011) &ehHS

ap B ap _
(A) 5 *+PVeq =0 (B) 5 —PVeq =0
d
(©) S +Vepq=0 (D) pVeq =0

1-1 100
72. If (—) =a +ib, then

1+1
1_i100
DOBEPDE DT (1—) =a+ib 033, esn3
+1 @
(A) a=2,b=-1 (B) a=1,b=0
(©) a=0,b=1 (D) a=-1,b=2
12l Rez%0
73. Letf(z)= 1Rez’ "C”7 " Then f(z)
0, Rez=0

(A) has anon-zero limit as z — 0

(B) is differentiable at z=0

(C) 1is continuous but not differentiable at z =0
(D) is neither continuous nor differentiable at z = 0

|zl
PO f(z) = {Rez’ Rez#0

0, Rez=0
(A) z—0 e;eﬁcgd eaeixadzg VOH® BTEDS

esH3e9, esry f(z)

(B) z=0eN3Y vTTOIQWII
(©) z=0eN3y I00ITHNT) 8T WTTOIYBIOY

D) z=0 @ﬁgg 9808V DB VLVTVIQBRP)TD HTBR $NDIHOY
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74. A Mobius transformation which transforms the upper half plane into the lower half plane is
200 WBewcdioT® TCRHOITRY wHewwd oxls JDIVROTW FENT Ore

JIDBOBY £I9CPooE e;eﬁcgd

(A) w=Z B) w=2—
1 Z+1
© w=7 (D) w=_"3

z

75. The value of the integral jlzl=1 % dz is

et 3 dz & wRbBOmOF eeSado

(A) 1 (B) 0
(©) 2mi (D) -2mi

76. If f(z) = Z3, then it
(A) has an essential singularity at z = oo
(B) has apole of order 3 at z = oo
(C) hasapoleoforder3atz=0
(D) 1is analytic at z = oo
o f(z) =23 NZ3, et ecd
(A) z=o00 Iy BIgAdD a)éc:,g‘ 2203 JB
(B) z=c3Q 33 3033 0P
(C) z=00Dg 33e BOIT 00P)

(D) z=00 3 QBeRT
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77. Let f be non-constant entire function and M = Max {l f(z) | : | z | = r}, then the function

r—Mis
(A) strictly increasing (B) increasing but not strictly
(C) decreasing (D) not monotonic

(’;‘)(%d BB POI f ) DB M =Max {If(z)l:lzl =1} &833. sir >M &)
(A) Qa3zeH é’a&gﬁd@d. (B) éa&gﬁdogd 3633 QTwoNTRHY.
(C) 3BSHOINDHLIA. (D) PBeReedndz® 8NDJIHOY.

78. Letf(z) = \/Fyl where z = x + 1iy. Which of the following is not correct ?
(A) fis not differentiable at the origin
(B) Cauchy — Riemann equations are satisfied at the origin
(C) fis not analytic
(D) fis differentiable but not analytic at the origin.

Tosesoe 238 z = x + iy & PoOID) f(z) = \lxyl, es3 FEOS 309w a?e@éojodo&
e

(A) fPOIP) Seorny wdTOTIIY

(B) Ta-0edon® J0eTT0e) POITE Beeie SOBRONT
O) o) Tows® eNHY

(D) fPOVD) VVTOTYIW BT LBROTL T3S 9N

o"

79. The solution of Z — Z°6’ =
n!

Il

re—= Zw@ Be BEFORW HBOBoTR)

0n!
) 252 (B) szl
©) xf ((ZO,J)); (D) = —(Z(;no))?zn
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80.

81.

82.

2

n
The radius of the convergence of the power series 2(1 + H) is

n
2(1 +ﬂ Beedad wepToTe Jayd eIedodn

(A) e (B)

S O |

(C) 1 (D)

The equation zZ + iZ — iz — 3 = 0 describes

(A) astraight line (B) anellipse

(C) acircle (D) a pair of straight lines
oesVeD 7zZ +iZ—iz—-3=0) @doa QTODIT

(A) 0¥ Beds (B) =8Zad

© d@§ (D) 2eed 33 Bedl

Let A denote the matrix of derivatives of Frenet frame field T, N, B of unit speed curve in
three dimensional Euclidean space. Then, which of the following is true ?

(A) A is symmetric and non-singular

(B) A is skew symmetric and singular

(C) A is symmetric and singular

(D) A is skew symmetric and nonsingular
A oo @ed eadeshd odnge®obha® @orwys c:oa‘oééé Kenad  @Beadod
T, N, B g3 gecd® Ze3d BT;Re00° 10T 3MeR), B3, TMITT FBOI
o30ed Hewd 003N ?

(A) A odn BN BT ToR°-dOrlRgT°

(B) Acdo S TS @BeFT @B doregw°

(©) Acdo TS &I doriegeTe

(D) Acdo dRD TS ©oTYE @B ToRC-JOrTe
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83.

84.

85S.

The curve o(t) = (a3t — t3), 3at?, a(3t + t9)) is
(A) Cylindrical helix (B) Circular helix

(C) Elliptic helix (D) Parabolic helix
a(t) = (a3t - %), 3at?, a3t + ) SF3eadodn

(A) d00BTO® Wow (B) 5&@89006 DY
©) @@%EG DY (D) @yguoelpesE® ToTdY

Let E, F, G and /, m, n be the first and second fundamental magnitudes of a surface M. Then

M is flat and minimal respectively if

M Bh3or TP DR géeojo QT mﬁﬁ&mﬁweﬁéo E, F, G 2®
[, m,n e;eﬁcd(g, es3 M ado e b3y Qdehes® e;eﬁcgd

(A) m-m?#0and En+ GI-2Fm#0
(B) m-m?*>=0and En+GI-2Fm=0
(C) m-m?*>#0andEn+GI-2Fm=0
(D) m-m?*>=0and En+GI-2Fm#0

Let k;, k, and k3 be scalars and E, F, G and [, m, n be the first and second fundamental
magnitudes of the surface M such that / = k|E, m = k,F and n =k;G. Thenpe M c E?is an
umbilic point if

ki, k, R k; 0d30eeHzd8. M IDI0B [P DHI) Qeeod BB
mﬁﬁ&ngweﬁ%}b E,F,G &3 /, m ,n @ﬁdg, I =kE, m=kF &3 n=k,G ed
pe McCE’ adw eogze® 8omd@engd

(A) k;=k,=k; B) k, =k, #k;
©) k; #k,=k; (D) k; #k,#k;
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86. If o is the spherical indicatrix of the tangent (spherical image) of a unit speed curve B with k
and T as the curvature and torsion respectively, then the torsion T of © is given by

G adn rieeen8od [OoBTYWTS P00t f HToTT LSerd BFBeadadeNdy.
B 230° DB 30Be°NLd k DB 1 (IweNes, ToMoBT ¢ [FTealod £0TeR® 1

®) &%eHI3
kt’ —k’ Tk’ — kv’
@ @1 ® @+
kt' — 1k’ Tk’ — kv’
© @0 P @i

1

87. The natural boundary condition for the functional I = f y2dx+y[11%; y(0) = 1 is
0

1
I:f y2dx + y[11?; y(0) = 1 B3R Yegod eedod doFILL
0

A) yHh+y(1H)=0 B) y)-y@1)=0
© y)+2y'(1H)=0 D) y()-2y(1)=0

T
88. The extremals of the functional f (2yz - 2y? + y2 — 2%) dx satisfy
0

n
f (2yz—2y* +y? - 2?) dx FOIB BOSeBE ®er? BRGROIE.
0

(A) y+2y-z=0andz”"-y=0

B) y'-2y+z=0andz”"+y=0

(C) y’'-2y-z=0andz”"-y=0

(D) y+2y-z=0andz”"+y=0
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2

89. The functional I[y(x)] = f (ey/ + 3) dx, y(0) =0, y(2) = 1 attains
0

.. X
(A) a weak but not a strong minimum on >

. X
(B) astrong minimum on >

) X
(C) a weak but not a strong maximum on 2

(D) a strong maximum on %
2
gabos Bavesdeo W= | @ +3)dny0) =0,y =1 & Fo
0

(A) Dez® sAHIB 6@ 3 J TYOr® WADB® SADHOY

(B) 3¢ rlelon OAD® $NHTOIA

b |

C) oes® sAHIB B3 % Seg TROM* BrggsEdET BANPHY

(D) - Jg Tgon® &ggabed® esNHITI

N |2

In2

0 (e™'y? — e*y?)dx are given by the following

90. The extremals for the functional I[y(x)] =
family of curves
Iyl = [["? 7y? - ey)dr BoSB B3Rr0Ee BFTeadny soeows)
(A) y=cqcos(e™)+c,sin(e™)
(B) y=c, cos(e") +c, sin(e")
(C) y=cycos(e™) +c,sin(e”)

_ X —X
(D) y=c,e" cosx+cye sinx
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91. The common solution of x = 3(mod 5) and x = 4(mod 7) is
Te BBE D™ x = 3(mod 5) &dB) x =4(mod 7) 3 mdaadzg Gieleple )
(A) x=3(mod 35) (B) x=4(mod 35)
(C) x=12(mod 35) (D) x=18(mod 35)

92. Ifaand b are positive integers, then gcd of (2% — 1, 2°_1)is
a3y b isd cﬁmééﬁ a’wmsoﬁﬁmﬁgd, 0z ged (2% -1, 2 1) odw

A) 22° (B) 2@D_1
(C) 2@d 4 (D) 2%+2°

93. Which of the following is not correct ?
(A) Every nontrivial tree has atleast two end-vertices.
(B) Every tree has a center consisting of one vertex or two adjacent vertices.
(C) Every tree is cyclic connected graph.
(D) Every connected graph contains a spanning tree.
Be YN D93 ée@éoﬁodo& @VevItT)
(A) 20T803 a?gd eS@oﬁd TS PITE 0N NBP 0B W0dD
Z)orings, Be0DT.

(B) =8 HBTY, 2,0t eSe)oﬁd PO AT FRRBIW é@oﬁﬁém& 8nilnor
Feoryd

C) Bd NBP) 330D BoWTE 3TN
D) B3 ToxmTE 3833 DRI (W%QSZQOTTG) ABB, BROOTIT.

94. Let G be a(p, q) — graph with p = 3 vertices. If for every pair of non-adjacent vertices u and
v in G and deg u + deg v = p, then G is Hamiltonian. This is
(A) Euler’s theorem (B) Hamiltonian theorem
(C) Dirac’s theorem (D) Berge theorem

G oo (p, q)- wSed Borired p 23 B, VS &eed u DI v Tod° BPIJoer®

oYy e G @B deg u + deg vV 2 p NP3, wden G adw
BP0 NPT, TR, Gerim=ad

(A) odoeoes Bebeod (B) mggnedgedodn® Hebead
©) cé’éoaaed Zaoeod (D) 20e*es Gadheod
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9s.

96.

97.

Which of the following is not bipartite graph in a simple graph ?
(A) Evencycle (B) 0Odd cycle
(C) Tree (D) Path
BEOT 00T W, sdeand, elymotde e eseSeanzoNy) ?

(A) T 2330 esedew (B) 3= 2330 eseded
(C) BB esededd (D) w0 ese3ea

The number of basic solutions to the system
6x; — 2x, + 5x3—3x, =20

2)c1 — 4)(2 + 10)(3 — X, = 30 is

6x; — 2x, + Sx3 = 3x, = 20, 2| — 4x, + 10x; —x, =30 &3 dgdgﬁ e3eds® ﬁ@mdﬁé’a‘g ?

(A) 6 B) 4
© 3 (D) 2

The minimum cost for the transportation problem

1 2 5
3 2
10
8 7
will be
niplele) ﬁdoﬁzgoi) 6"(‘0% e3e3adw
1 2 5
3 2
10
8 7
(A) 32 (B) 30
©) 28 D) 25
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98. In the simplex method, the starting solution of a linear programming problem (LPP) must be

(A)
(B)
©
(D)

optimal and feasible
non-optimal and feasible
optimal and infeasible
non-optimal and infeasible

Q0ZT DPoIBY, 20T 90T BYeryAon® ma% (LPP) 0 380297 @0T00x)

(A)
(B)
©
(D)

qeT TB) FoodE TG
OTRT DI FOODE TGy
WRT DR FriedoorbydhdYy
OJPT DR FriegoerbPHdy

99. The LPP Max Z = 3x, + 2x, subject to 2x; + x, <2, 3x; + 4x, 2 12; x|, x, 2 0 has

(A)
(B)
©
(D)

no feasible solution

unique feasible solution

infinite number of feasible solutions
finite number of feasible solutions

2x; +x, <2, 3x, +4x, 212 &ﬁoﬁoé’ LPP 03w, Max Z = 3x; + 2x,, X, X, 20 ado

(A)
(B)
©
(D)

a—aojoa‘mcszg ©0BTHY

@ddzg a—aojoa‘mcszg DOBOTDTS

ODOI ﬁoaé;gojo a—aojoa‘mcszg DOTOTIT
VOB ﬁoaé;gojo a—aojoa‘mcszg DOTOTATI

100. Which of the following is the standard form of an LPP ?
YOI 0370z LPP 0 73g0BGE D30N3 2

(A) Max Z =CX subject / QR0 AX <b,X=>0
(B) MinZ = CX subject / R0 AX=>b, X >0
(C) Max Z =CX subject/ dR0» AX=Db,X>0
(D) MinZ =CX subject / QR0 AX=b, X >0
Space For Rough Work
Mathematics 37

downloaded from: www.kpscvaani.com



Space For Rough Work

Space For Rough Work

38 Mathematics

downloaded from: www.kpscvaani.com



Space For Rough Work

Space For Rough Work

Mathematics 39

downloaded from: www.kpscvaani.com



gwors,s a0ed 2016

B~e03T dRod dRod ToFe3 Boad
04-03-2016 nedz 17 .2.00 803 30.5.00 3 3313
r‘i6§ WOTMLD E) T B30T JTOD r‘i6§ T )

200 210 a0 180 da0aErsd
e, Aeoded Foalodh, awod g @BEF0od F3IEL

FBBeeod g Rodly HI IRe™® Fody

4
5.
6
7.

deorded Foakodd), &.00.60°. B0Z3 BFoDY 2D WBE VoORIW FFriEad, JomeepemeN BowRed0wd

WOGBRVB0Y.

éeogj ToBeIST, &.00.690° VBT BFODHY VWD WEE VoVOHIW BBriva, VomereemoN Sogedowd
BBRIBRY.

"“Oes—c) &ﬁo&adﬁ) 6.200.e30°. 0UZ3 BEFohE 2B Forh ARODHTI xoéeédm 280 @dé 002000 dédéd)

BOBpe0E TN @poae@edocb 003 @m&ag

B3R a&aegaﬁ)débod e BB, BFobI, dzhrI 23e 23 @ J030 WoB3 . 1.55 &3 03T FeBrLRE.

BB, B30 FD Toaobay, &.00.680°. e0IT BFFode wBodrelesd.

ge')’ BgFoD JRe® 5033?3 6.00.630°. 033 BZFoh 23D @d§ 0200033 aﬁe)griéd)& BoB RPN Bo3ed.

6.200.630°. 03T BEFoD F¥gIorind AN ezeritgy sfmobmh V& Door@e3esd.

Sor@e3ed

1.
2.

O N oW

10.

8.:00.630°. VBT BFFobE BNQBDeNDE eH0M® @reseR, 8FeTTw / HoTTIWIOTE / WBTeIOTHD.
Shedde 23e® &. 2.00 F eI, wgobh@drie.

. ge')’& BEFoD 2OPBYPDHE H° WGP ee® &‘Jﬁ)& 3riode3e3.

3B, BgIod 2¥id ahd B, Seeden FodbTeredwD.

*  4.900.690°. 9033 BEFoDHE GVIOTEN WYT08IRIOTLD.

wa@@eﬁuﬁ ainagg Bee33risd

T3, BBy @) 100 e, Bé FB,000 o Bewdod, BErodE &I 4 B o) YZTI FHIJES.

Shesdie e3e® womB . 2.00 3 J038 FB, BFFoD 0eTNBYIE &F° / dee® Iridh s TP B@Badbey odeIue

Doearieh B0HIBHNYPRe YDPD Fo@ 0WY eFPwe BOWD &aeﬁzgg P®o 0oY)ae D30 aeag&aeﬁzgg,

VB, VBITBAIBROW, B ded 8NPS FBBFoDR, BT0NIBRHPE F0B3  &.900.e90°. I3 BFFODL

UZ0Te HYB0IT.

B0oBI 180 AORALELY

T8 ZBohah, 9ggdF0w0T LH:B.

o T8 ZB 0P I3 Beygdhad Teey & o Hod ev3Trivy FOoE LITHR, o) Bed.

o I3, B3FobyI P wDrbeomeNdE IO e0ITBA &.00.690°. B0ZT BFobhy wde Fb Joakod =vowd
eBDI To00RAIT aie)gdd)& dees vPTe FT) TooNOD 230e° HoAPOELF BIFAORW TVoBerer N B0,

.20.60%. 30 TYFobEDA FYrivay, Boaws voated ams: (1) @ (© (D)

Be &.900.690°. 00 BZFODRY, Tpg™® @B TYerd® DBY WeF oty Teg IR, IB WonIWIW. 8zO0B
8.:00.630°. VBT BFFODE FUZOAT gFOF B,

T3, BBoDE By aTowy earizdn, 0F° BOTE suHOdReND. £.00.650°. BUZT BEFoDR, YWY vuEwodeeNTeled.
Bos3od 2o ©ord To. 5.00 8B FoBT LLIOWYT), VYD, ey HWY B0Y HIR, IO eriey Hos.
4.00.690°. B0ZT BZFoDbI, BRBB sdhegespdzor] abmegsodbey Vedd.

BRBR dJee_aaﬁ)ds*dJ abee_aarid méo&;d) "“3?39.6{\) 35 Envtalald] 'aw&aocb 300D obmdéobd) eaa)’?gésris*ﬁ
godo diae_)?gm"’dﬁ)ﬁ d)éﬁ &Jaoc&mob?ge_n é;ac&a@‘ad

gU33 BEFOD FTOR, 2OW VRE FoO WTEBwe) JA.

EOXCIITAR Teby gé’&dég 0Z0DE wekBerivr TIWRY BRBwNDE B Y ] DeBde [FoweBIZEL
Fofex® weBodh TZ@BWETobR, ~eerBD. 17 O

downloaded from: www.kpscvaani.com



