eVl VPM CLASSES

CSIRNET, GATE, IIT-JAM, UGC NET ,TIFR,IISc,JEST,INU, BHU,ISM,IBPS, CSAT, SLET, NIMCET, CTET

CSIR NET - MATHEMATICAL SCIENCE
MOCK TEST PAPER

e This paper contains 60 Multiple Choice Questions

e partA 15, part B 25 and part C 20

e Each question in Part 'A' carriestwo.marks
® Part 'B' carries 3 marks

® Part'C' carries 4.75 marks'respectively.
Part C has more than one correct options
and there is no negative marking in Part C

e There will be negative marking @ 25% PartA,
0.75.marks in Part B for each wrong answer.

e Pattern.of questions : MCQs

e “Total marks 1200

e  Duration of test : 3 Hours

For II'FJAM, JNU, GATE, NET, NIMCET and Cther Bntrance Exans

1-C-8, Sheela Chowdhary Road Tawandi, Kota (Raj.)  Tel No. 07442429714

‘ Web Site www.vpmclasses.com E-mail-vpmclasses@yahoo.com

Phone: 0744-2429714 Mobile: 9001297111, 9829567114, 9001297243
W ebsite: www.vpmclasses.com E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005
Page 1




eVl VPM CLASSES

CSIRNET, GATE, IIT-JAM, UGC NET ,TIFR,IISc,JEST,INU, BHU,ISM,IBPS, CSAT, SLET, NIMCET, CTET

PARTA (1-15)

1 Twenty four derk can clear 180 filesin 15 days. Number of derk required to clear

240 flesin 12daysis

(1) 38

(2) 39

(3) 40

(4) 42

2. In thegivenigure, RA =SA =9cm and QA =7cm. IfPQ isthe diameter, then radiusis
P

65
—Cm
@ 7

130
—Cm

@ 7

(3)8cm

(4) None

3. If the circles are drawn with. radii R1, R2, R3 with centre at the vertices of a triangle asshownin

figure. Side of triangleis a, b, c.respectively, then R1 + R2 + R3isequal to
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3(@a+b +c)

1
—(a+b+
S@+b+o)

1
—(a+b+
>(@ c)

(4)2@+b+c)

4, Study the following graph and answer the question given below it

Production in a Tool Factory

®
50 — 20 §
| - [&]
. 45 18 &
S 40 » 16
o K E
=T 35 —14 15
@ | 30 ' —12 | 8
S| 25 10 E’:
o ! 20F — g '3
S 15 — 6 §
= T
10 4 e}
5 | | 1 1 1 1 2
1984 1985 1986 1987 1988 1989
Years =3
— Number of Tools ——--Value
What was the value o each tool in 19857
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1
5—
(1)Rs 3 thousand

(2) Rs50 thousand
(3) Rs5, 103

52

@) 9

5. The ptal adultsin a dtyis 60000. The various sections of them are indicatedbelow inthe circle

I - employees inthe public sector

I - employees inthe private sector
Il "= employees.inthe corporate sector
IV = self employed

y — unemployed

1] What
percentage of the employed personsisself employed?

1) 19

19=
)
3) 20

4)5

6. Lookatthis sries: 14, 28, 20, 40, 32, 64, ... What nunber should come next?
(1) 52
(2) 56
(3) 96

Phone: 0744-2429714 Mobile: 9001297111, 9829567114, 9001297243
W ebsite: www.vpmclasses.com E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com
Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 4




eVl VPM CLASSES

CSIRNET, GATE, IIT-JAM, UGC NET ,TIFR,IISc,JEST,INU, BHU,ISM,IBPS, CSAT, SLET, NIMCET, CTET

(4) 128

7. A carownerbuys petrol at Rs7.50, Rs. 8 and Rs. 8.50 perliter for three successive years. What
approximatelyis the average cost perliter of petrol if he spends Rs. 4000 each year?

(1) Rs 7.98

(2)Rs 8

(3) Rs 8.50

(4)Rs 9

8. In a certain gore, the profitis320% o the cost. If the cost increases by 25%but the: =lling pice
remains congant, approximately what percentage of the selling pliceis:the profit?
(1) 30%
(2) 70%
(3) 100%
(4) 250%

9. TodayisFriday ater 62 days, it wil be_:
(1) Thursday
(2) Friday
(3) Wednesday
@) Tuesday

10. A cartravelling with.of itsactual speed covers 42 km in 1 hr40 min 48 sec. Find the
actual speed of the car.

178 kmihe
7

()
(2) 25 km/hr

(3) 30 km/hr

(4) 35 km/hr

11. P isaworking and Qis a sleeping partner. P putsin Rs. 3400 and Q puts Rs.6500. P receives 20%
of the profits for managing. The restisdistributed in proportionto their capitals. Out ofa total profit of Rs.990,
howmuch didP get?
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(1) 460
(2) 470
(3) 450
(4) 480
12. A lawn isthefom ofa rectangle having its side in the ratio 23 The area of the lawn:is1/6 hectares.
Find the length and breadth o the lawn.
(1) 25m
(2) 50m
(3) 75m
(4) 100 m
13. An aeroplane coversa certaindistance ata eed of 240 kmph.in 5 hours. To'cover he same

distance in L hours, it must travel at aspeed of:

(1) 300 kmph
(2) 360 kmph
(3) 600 kmph
(4) 720 kmph
14. Find out the missing number of the given question:
2 7 4
5 2 3
1 ? 6
10 42 72
1)2
(2)4
3)5
4)3
15: All of the following are the same in amanner. Find out the one whichis different among them:
(1) BRIQ
(2) RUZG
(3) GJov
(4) ILQX
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PARTB (16-40)

16. The degree of extendon Q[«/lB +3'Z/§} overthe field Qis
(1)8
)7
(3)6
(4)5
17 The random vairiable X has a t-distribution with v degrees offreedom. Then the probability digribution
of X2is
(1) Chi-square distribution with 1 degree of freedom
(2) Chi-square distribution with v degrees of freedom
(3) Fdistribution with (1, v) degrees of freedom
(4) F-distribution with (v, 1) degreesof freedom
18. Let T:R" » R™ be alinear transformation and A, . be its matiix representation then choose the
correct statement.
(1) Columnsof Aare LI = -Tisonto
(2) Columnsof A span R™ = T isono
(3) Columnsof A are LI = T:isone one
(4) Tisone one = columnsofA arelLl
19. Letb, and b, denote the regression coefficient of Y on X and of X on Y respectively are equal, The
(1)g,=o,
2)p=1
(3)o=0
(4) None of the above
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20. What probahility model is appropriate to describe a situation where 100 mispiints are distributed
randomly throughoutthe 100 page ofa book?
(1) Necessarily Poison
(2) Necessarily Exponential
(3) Necessarily Normal
(4) Could notdecide

21. Which one of the following betrue forthe function

() :xzsm(%],if x#0,(0) =0

(1) Function fis not continuous on [0, 1]
(2) Function fis not bounded variation on [0, 1]
(3) Function f does not exists

(4) Function fis of bounded \ariation on [0, 1]

22. If [@ Y] be the Poisson bracket

0 _
Then p» [ W] =

99 ou
1) |— —=
@ at’ at}

o 1.1 owl
@5t o)l %
o 22 2

@) {ﬁ”."’—”’}[m 9]

23. A'red-complete matix of order ‘n’ has n mutually independent real eigenvectors. then
(1) All E.V. are orthogonal
(2) All E.V. are orthonomal
(3) All E.V. form orthonormal basis.
(4) None of these
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24. Let | :{]} D{Z} D{S} ORforxOR
Let ¢x) = [X]+ [L =x]Then
(1) gpisdiscontinuoussomewhere on R
(2) piscontiruouson R but not differentiable only & x =1
(3) gpiscontinuous on | but not differentiable a 1
(4) f is continuous on R but not differentiable at |
25. The radius of convergence of the power series of the function f(z) :1—1 abaut z :—iis
-z
M1
1
2) —
) p
3
3) —
®3) 2
4)0
26. Let Abe a2 x 2 matiix for which there’is a_ constant K such that the sum of entriesineach row and
eachcolumnis k which of the following. must be an eigenvector of A
1 0 1
I [l 1"
o o) o] )}
1) I only
(2) lonly
(3) Monly
(4) 1 and Il.only
27. In.the Laurent seriesexpansion of f(z) = il_Lz valid in the region 1 < |z | < 2, the coefficient of
z-1 z-
1.
?IS
1)-1
2)0
31
4)2
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28. Let A and B be (n x n) matrices with the same minimal polynomial. The
(1) Aissimilarto B
(2) Aisdiagonalizable if B isdiagnosable

(3) A-Bissingular
(4) A and B commute

29. The image of the infinite strip 0 <y <1/2c under the map w :% is

(1) A half plane
(2) Exterior of the circle

(3) Exterior of an ellipse

(4) Interior of an ellipse

zf(z) =k

Lim
30. If ABbethe arca <8< 3 ofthecirde|Z|=Rand z-= then—

(1) Lim [ f(z)dz=i(B-a)k
(2) Lim [ _f(z)dz=i(B-a)k
(3) Lim [ f(z)dz=(B-a)k

(@) Lim [ _f(2z)dz =(B-a)k

31. Let cand t be the pemutations defined by
[123456789] q (123456789}

135796482 (7834096521
Then

(1) oand t generate the group of pemutationson {1,2, 3, 4,5, 6, 7, 8, 9}
(2).cis.contained in the group generated byt

(3) Tiscontaned in he groupgenerated by o

(4) oand t are in the same conjugancy class

32. The rumberof characteristics curvesof the PDE x4, — 2xy u, + y>u, — xu, +3yu, =8y/x
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1)0
) 1
3) 2

(4)3

33. Let Rbe a ring with unity If 1is of additive order n then
Characteristic of Ris
M1
2)0
@)n
(4) »

34. Which of the following are subgroupsof (Z,,, X ,,)
(1) H={[x],/x =1 (mod 3)} (2) K={[x],,| x = (mad 7)}
(1) Only 1
(2) Only 2
(3) Both1and 2
(4) None of these

35. Letf(x) = XTAX be a ‘+ve’ definite quadratic fom then-
(1) Zero may be the Egen vdue of A
@) a’<aa, 0Oi#]j
3) a” >a;a,

(4) The.diagonal elements'of A are +ve

36. The maximum step dze h such that he errorin linearinterpolation for the function y =sin xin [0, 1] is
lessthan 5 x10:5is
(1).0.02
(2) 0.002
(3)0.04
(4)0.06
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37. Comment on the following vaues of regression coefficients:
b,,=3.2 andb,, = 0.8
(1) These coefficientare correct
(2) These coefficientare totally incorrect
(3) These coefficientare correctifb =18

(4) These coefficients are comectif by =0

38. Condder thefollowing LinearProgramming Problem:
Maximize 3x, + 8x,
Subject to 2x; +5x, <10
6X, +X, <6
X1, Xo 20
The optimal value ofthe objective function is
Lo
)3

112
9=

(4) 16

39. If a partide moves under-the influence of gravity on the frictionless inner surface of the elliptica
paraboloid bx2 +cy>=9z where a, b, c 0 R* Then which of the following is equation of motion of it-
(1) mx =A2bx
(2)mZ+mg =0
(3) my = 2cyA

(4)-m7 = 2abA

40. Condder an example from a maintenance shop. The inter-arrival times at tool crib are exponentid
with an average time of 10 minutes. The length of the senvice time is assumed to be exponentially

distributed, with mean 6 minutes, Find:
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Estimate the fraction of the day that tool crib operatorwill be idle.
(1) 40%
(2) 50%
(3) 60%
4) 70%

PARTC (41-60)

41.  The function fsuch that f(x) = X* on (0, ®) to Ris coninuous and Dx* = ax“ ™ for x [ (0, «) then
1)a>0
(2)0<a<1
3)alb C
@) a<-1
42. If Zah is sefies of real numbers andif fis continuous function on R then power series given by
n=0
fa(x) = > a,z" with radius 1 then—
(1) {f(2)} tendsto f(1)as z - 1
(2) f(z) convergesforz <1
1_
(3) I ZI remainsbounded
(:-121)
4) Zw:an Convergesto zero
n=0
43. A company distributes its products by trucksloaded at its only loading station both company’s trucks
and contractor'strucks’are usd for this purpose It was found that an average of 5 minutes one truck
arrived and average loading time wasthree minutes 50% of the trucks belong to the contractor Then
(1). The. probability that a truck has to waitis p = 0.6
(2) The‘waiting time of truck = 7.5 minutes
(3) Expectedwaitingtime of contractor perday is 10.8 hrs
(4)idetimeis 2.2 hrs
Phone: 0744-2429714 Mobile: 9001297111, 9829567114, 9001297243
W ebsite: www.vpmclasses.com E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 13




eVl VPM CLASSES

CSIRNET, GATE, IIT-JAM, UGC NET ,TIFR,IISc,JEST,INU, BHU,ISM,IBPS, CSAT, SLET, NIMCET, CTET

44, Letf@z) = e’ (z 2 0) be a function defined on complex planeThen—
(1) iff0) = Oten f(z)isnot analyticatz =0
(2) f(2) satisfies Cauchy Riemann equations
(3) f(z) doesnot exists for finite values of z
(4) f(2) is a continuous function
45, Letf@z) =logz g(z):x2+1Then
(1) f@) hasabranchcutat z=0
o f
@ | () 4 =0
° g(x)
L))
3 dx =—
@) [, ) 8
(4) f@) has essential singulaiity at €™ where n being natural number
46. The equation of surface satifying 4yz p.+ q +2y =0and passing through y? +z?=1,x +z=2
(1) Lieson x¥y plane
(2)Isy?+z2+x+2z-3=0
(3) Lieson z-axis
(4)Isx2+y?2+x+y-3=0
47. The initial value probem 'y =2x*", y (0) = 0inaninterval around t= Ohas
(1) No solution
(2) A unigue.solution
(3) Finitely many linealy independent solution
(4) Infinitely:many lineay independent solution
48. An _extremal of the functional
Iy Q] = ij(xyy') dx y(a) =y, y(b) =y, satisfiesEularsequation whichin general
(1) Admit a unique solution satisfying the conditionsy(a) = y,, y(b) =y,
(2) May not admit a solution satisfying the conditionsy(a) = y;, y(b) =y,
(3) Isa second orderlinearlydifferential equation
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(4) Do not have any non-linear ODE of any order

2

Y - f(x) withy(©0) =a, y(1) =B

X2

49, Consder A boundary value problem

(1) The BVP has infinitely many soluions

(2) The BVP has unique solutions fora =f3
(3) The Green function G(x,§) correspondingto BVP is

-x 0<x<s
G(X’E):{—s ssx<1

(4) Green function corresponding to BVP does not exsts

50. If X4, X5....Xare independent y variants with parameters Ay, M. N.then
(1) For large value of parameters y variants fdlows standard normal distribution
(2) For lamge values of parameters y variants follows 'normal.d stribution

(3) X3 + X5 +.... Xyisalso yvariants with parameter Ay #+ Ay, +..0. Ay

(4) MGF of yvaiiant X;is (1—t)Ai

51. For approximating a polynomial some of iterative scheme are given as
@ X=X, [1+%J
2 n
1 X2
b Xy S=X | 3 ——=2
( ) n+l 2 n a
1 3a X2
c Xnsg ==Xy | Ok———
(©) e 602

(1) (&) and (b) both cnverges to the some limit «/5
(2) () diverges

(3) Theoer of convergenceof (a) (b) (c) is2

(4) The oder of convergenceof (c) is3

52. If Gifa groupoforder 30
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Then

(1) Ghas103-SSG

(2) Both 3-SSG, 5-SSG are normal

(3) G hasanormal subgroup of order 15
(4) G has20element of order 3

53. The olution of integral equaion.

1
ox) =x + [ xtg(t)dt satisfies

2
(1) ¥0) + v{gj

@) cp@ +o(1) =1
(3) 0@) + o) = 9

(@) (1) + 9(0) :51

1

54, The shortest path from the pant A(=2 3) to:the point B(2, 3) located in the regon is
(1) x
(2)2x-1
3)—-2x+1
(4)-2x-1
Zy[x]
<xPH2x+1>
(1) lisafieldwith 12 invertiable elements
(2) lis‘a field with 27 elements

55. We have | =

(3)'Inverse of X +1inlisx’—1

(4) x%+ 1isaninvertable elenent

56. LetAbe an (h x n)matiix n =5 with characteristic pdynomia )(1'5(X5 -1) Then
(l) An :An—5
(2) Rank A is5
(3) Rank of Aisatleast 5
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(4) There exist non-zero vectors x and y suchthat A(x+ y) = x—y

57. If A =[a]na s [25] = [§]if Ay A..... A, be the eigen values of A and PlaP = d(MAs.....A) then
(1) Ais symmetric matrix
(2) Aand P has orthonormal vectors
(3) P isan orthogonal matrix
(4) Pissingular

58. If V be a 7-dimensional vector spaceover Rand Let T:V - V be.alinear operator with minimal
polyromial m(t) = (€ — 2t + 5) (t— 3)*then—
(1) There are only two possibilities of characteristic polynomid
(2) There are 3 possible canonical forms
(3) There must not any subspace of order 3
(4) There does not exist anypossible Jordan canonicl form.

59. Let V=W, OW,O....0W, foreach ksuppose Syisadinearlyindependentsubset of Wy
Then
1) s={Js, islineadyindependentin V
K

(2) If Syis basis of W then USk is basis of V
K
3) dim V=3 dim W,
K

@4)dmvV=r
60.  If X, ~N(u,0.°) and X, ~N(u,.,0,") then

1) X+ X, ~ N([.l1+[.12, O-12 +022)
(2) X=X, ~ N(U1i|~12v 012 +022)
(B) X £ X, ~N(p +1,, 07 £0,%)

(@) X, + %, ~N(u, 1,0, x0,?)
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Answer key
Que. Ans. Que. Ans. Que. Ans. Que. Ans.
1 3 16 2 31 4 46 2
2 1 17 3 32 1,2 47 3
3 3 18 1 33 3 48 23
4 4 19 1 34 3 49 1,3
5 1 20 1 35 4 50 2.3
6 2 21 4 36 1 51 14
7 1 22 2 37 2 52 1,234
8 2 23 1 38 3 53 13
9 4 24 1 39 1,3 54 1,24
10 4 25 1 40 1 55 24
11 2 26 3 41 1,23 56 12
12 2 27 3 42 1,3 57 13
13 4 28 2 43 1,23 58 12
14 4 29 2 44 1,24 59 1,23
15 1 30 1 45 1,2,3 60 1,2
PART A (1-15)
PART A (1-15)
1(3) mlDl - mZDZ
Wl W2
24 x15 . m, x12
180 24
m, =40
RA x SA 9x9
2(1) ——=PA> =PA
QA 7
Dianeter = PA + AQ
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81 130
_+7:_
7 7
Rad'uszw | Radiuszg
3.3) Ri+R,=a
R,+R;=b
R;+R; =cC
RiI+R, +R,+R;+R;+ R=a+b+c
+ b+
= R1+R2+R3:#

4. (4) Value of each tool n 1985

,
= % [Since 1 crore =10
X

= 58 Thousand

18

5.(1) The required percentage = —= %100
(1) q p g (360 —18)
(since total employed = 360 — unempthye
:ﬁxmo = SE%
342 19

6.(2) Thisis an alternating multiplication and subtractingseries: First, multiply by 2 and
thensubtract 8.

7.(1) . Total'quantity of petrol = (4000 + 4000 + 4000) litres

7.50 8 8.50

. 2 1 2.
consumed in 3 years 4000| — += +— |[liters
15 8 17
76700 ),.
litres

51
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Total amount spent = Rs. (3 x 4000) = Rs. 12000.

12000x 51 6120
Average cost = (—j =Rs—— =Rs.7.98
76700 7

8.(2) LetCP.=Rs. 100. Then, Profit =Rs. 320, S.P. = Rs. 420.
New C.P. =125% of Rs. 100 = Rs. 125
New S.P. = Rs. 420.
Profit = Rs. (420 - 125) = Rs. 295.

Required percentage = (E X 100) = 1475 % =70% (approximately)
420 w 21

A student nultiplied a number by % instead of %

9.(4) Eachday of thew eek is repeated after 7 days.
So, after 63 days, itw ill be Friday. Hence after.63 days,

it wil be Thursday.
Therefore the required day is Thursday.

10 .(9) 40£min = 1ﬂhrs =ghrs.
5 75 75

Time taken =1 hr 40 min 48 sec =1 hr
Let the actual speed.be x km/hr.

(42x7 %75
5%x126

j=35km/hr.

11.(2) Given, Total profit =Rs. 990
Ration of their capitals =34 : 65.

Now, profit amount got by P =20% of total profit + P’s share in balance 80%
proft for his capital

0.2+ 0.8 % 34 = 470
34+65
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12.(2) Now area =(1/6 x 1000)sgm =5000/3 sqgm
2x x 3x =5000/3 =>x x x =2500 /9
x =50/3
length = 2x = 100/3 m and breadth = 3x =3x (50/3) = 50m

13. (4) Distance = (240 x 5) = 1200 km.
Speed = Distance/Time
Speed = 1200/(5/3) km/hr. [We canw rite 1 hours as 5/3 hours]
Required speed = 1200 x 3 knvhr =720 knvhr.

14.(4) As, 2x5x1=20
and 4x3%x6 =72
Similarly, 7x2x?2 =42

2=42 _3
0 14

15.(1) According to question,
J

B F
| il tH

_’O

+4 -4 +7
R ¥ Z G
| I I I
-3 +5 +7
G J ) v
| fl i !
+3 +A +7
| L Q X
| i T |
+3 -5 +7

Therefore, BF J Q is odd.

PART-B(16-40)
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16.(2) Let u=+v16+3 {8 since u=({2+3 23itfollowsthatuDQZ/§ since x”— 2 isirredudble over
) {16 P2 +3)[{2

Q by Einstein’s criterion we have [Q({E) : Q} =7

17.(3 X ~tW)

If &~ N(O, 1) and p ~x(2n)

3
Then X = ~t
:;p/v (n)

=

2 = &2 _ &2/
p/v plv
Being the ratio of two linealy independent chisquare vanates:divided by their respective
Degrees offreedomis F(1, v)
t* ~F(1, V)

18.(1) Since T:R" » R"™ be alineartransformation and [A] . be its matrix representation
Then we can check that
Columns of Aare LI = T isoneone
Columns of Aspan R"" « tisonto
and  —T will be onto:whenever Tiisonto

= ColumnsofA span Rm < —Tisonto

19. () by =rx

since Ry = byy

= 0% =0%
= 0y = Oy
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20.(1) Here the random varable X representing the numberof misprints in apage fdlows the Poisson

distribution with parameter m = Average number of misprintsperpage=1

2 1
21.(4  The Given functionf(x) = x“sin— ;x#0

0 x=0
Lf'(O):Limf(O_h ~1(0)
-h)?sin L
=%ln9( ) Ej i

=0
Lf'(0) = Rf*(0) =0

Function is differentiable at x =0 i.e. in [0, 1]

n-1

And we can find a partitior = {0,

==

Of [0, 1] Let Af =f(x,)~f(x,.,)

v([0,1,R.) :§|Zf(r]

P([0, 1], f) = Sup V ([a, b], P, f)
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Where supremum being taken over all partitior0ofl]

= fis of bounded variation on [0, 1]

22.(2) From the defnition of Poisson bracket

op oy __dp oy
[av]= Z(aqk op. op, aqkj

0p , dp 0 (9W)__d (39) 39 0¢ 0 (0y)]
o= zbqi japk apkapk(atj apk(atjaqk aqkaqk(at)J

Yl S T Wl 3

at)apk ag, \ .ot J
0@ oy
gL

23.() If areal complete matrixof order n has n mutuahidependent real eigenvectors then all
eigenvectors are orthogonal.
24.1) o(x)=[x]+]1-A ~1<x<3

A

\4

1
N
[2%)
2
D
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-1+1-x -1<x<0
(X)_ O+1_X OSX<1
= UTI 1 1<x<2

2+x-1 2<x<3

-Xx -1<x<0
_J1-x 0=sx<1
= (p(x) X 1< x<2

1+x 2<x<3

whichcould be shown as

Cleady from above figure yisnot continuousand not differentiable atx = {0, 1, 2}
= A is correct option

25(0) I f(x)=1

First we will determine the power series of fuootf

= (2) le Iz <1

f(z) =Y ()" Provided |z|< 1

m=0

So the radius of convergence of power series is 1

26.(3) If kbe the sum of each row and column

1 )
Then we get L] column vector w.r.to eigenvalue k.

27.(3 f(z)=—= -1

z-1.z2-2
at 1< |7 <2
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Coefficient of—l2 is1
4

28.(2 If Aand B be n x n matrices with same minimal praynial
i.e. the eigen values of A and B are same [in tasie multiplicities can be different]
If Ais diagonalizable then B must be diagonalieab
i.e. if A have linearly independent eigenvectdrart B also. must have linearly
Independent eigenvectors to all of eigen values

But A may be similar to B or may be not.

29.(2 Since o<y = 0<-——
W+ v
= v<O0
and <i = v <—1
y 2c u +v2  2c

= W+ =2w>0

Hence the image of infinite strip 0 < y—z% is given by v < Oandu (v +cf > ¢

The imageregion lies below the v-axis in the @@ and this is the exterior of the circle

With centre (0,*- ¢) and radius ¢

30.(1) Forgivene >0 we can find positive real numbers R such that
|Z f(2) = K <ewhen ever |[Z]| >R

or fomally Zf(z) = k+e where ¢ - 0 as z - »
Thusfor sufficiently large R

IABf(z)dz :J'Aakgsdz
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=[(k+g)ido =z =Re"
S a)+j“isde
|1, 7(2)dz =i(B-a)K <[lid o < ¢(B~a1)
31.(49 o andrt are the permutations with 9 symbols so we candmaie inv ertiable elementX S,

such that t=x"ox

= T ando are conjugate to each othertasr o belongs to the same conjugacy class.

32.(D Given Pde
XU, — 2Xy u, +y*u, — xu, +3yu = 8y/x

here R=x S =-22xy T=y?

S0 S2 —4RT =0

= The gven pde is parabolic everywhere
= It must only one characteristic curve

33.(3 Let additive order of 1 ben (i.e. order of 1 e group (R, +)is n)
Then n.1 =0 andn is the least ‘+ve’ integer

Now for any XOR

X=X+ X+ . ... +X=1.X +1.x+..... 1x
=@Q+1+...1)x
= 0.x
= ChR=n =0

34.(3) The subsetHisfinite and nonempty at [1]» [0 H so it is enough to show that H is closed under

mutiplication if [X] and [yl belong to H then x =1(mod3) and y =1(mod3) so it follows that

xy = 1(mod3) therefore
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(K21 [Y]loa= Xyl OH

Similar argument shows that K is subgroup of (Z,4, X51)

35.(4) A positive definite matiix canhave only positive greater than zero eigenvalues but zero could not be
an eigenvalue of it.

We can take an example
The quadratic form 6x,2 + 3x.2 + 3.2 —4X,X, —2X,X, +4X.X, ispositive definite.

matrix corregponding to itis

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

2 2
here we can check a; *#a;a; or a; £33

: h®
36.(1) We haveg, (f:(x))| BV
for f(x) = sin x
we obtainf " (x) = -cosx

M, :ma>$‘|cosxl =1

Osx <=

Hence the step size h is gven by

h3

<5x107°
Wl
or h=002
37.(2) Ifbyy =32 by = 0.8

But b(ybnyl
But it is not possible fory = 3.2 or 1.8

= These coefficients are totally incorrect.

38.(3 Given LPP Maxmize I+ 8%
s.to 2x, +5x, <10
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6X, +X, <6

and XX, 20

By Grap hical method

The boundary points of critical regon. are (0, 2)Q) (21—72)

by (2 1—72J gves maximum value
which is%

39.(1,3)The eguation of the“parabolaid is bx?+ cy? =az.
0 ..The equation of the.constraintis given by

2bxdz +2cydy—-a dz=0 .. (D
The coefficients in the constraints equation. (1) are given by

Ax:2bx,Ay:2cyand Az=-a .. (2
The Lagrangan of the particle is given by

L :Elm(i(2 +y2+z'2)—mgz,
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. oL

1—: 01
mx ox
my, 0 .. 3
oy oy
oL _ 5oL
0z 0z

oL
oX
oL

whichgives

The Lagrange’s equation are

e
dt [0x] O0x

dt|dy] oy

and E{i} o AN,
dt (0z]) o0z

or mX = 2bx A,
my =2cy A e @)

and mz+mg =-aA from (2) and (3).

40. (1) here A =60/10 =6 per hour
M =60/6 = 10 per hour
A person wil have to wait if the service is ndki
Probability that the service facility is idle = goability of no customer in the sy stemp)P
Probability of waiting =1-p

=1—(1—p)=p:%:0.6

PO =1 —P = 0.4
= 40% of the time of tool crib operator is idle.

PART-C(41-60)
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41.(1,2,3) LetaOR Then thefunction f defined on'Ruch that f(x) = %is continuous and

differentiable and D%= ax** for x 0 (0, )
Then By chain rule

Dx%= Dealnx — @ Inx D(G Inx)

=X

X

=ax™* for x O (0, )

if a >1 the power function strictly increasing ondd),to R and ifa <0 the function

f(x) = X" is strictly decreasing

Thusa OR is possible value

42.(1,3) Statement. If >° a, converges, the the power series ()= a,z" withR = 1 tends to

f(1) asz - 1 provided |1 —z|/(1 — |z|) remains bounded.

Proof. If we assum&™" a =0. This can be done by adding a constant to a0 (8p=f0.

and we can write
S(z)=a+az+az’+..az
=8+(8 -9z + (8= + ..... + (8 -502"
=(1-2)(E+Sz+...... +S.42") + S
Butsz' —~ 0 ASn- « (f(1) = 0),|4<1) so that we can write

n

f(2) =(1-2)3 S, 2"
n=0
Since |1 — z}/(1 — |z|]) remains bounded, therdésexisonstant K such that

|1-4

I-|z|

<K

Again, for givene > 0, there is a positive integer m such thatm implies|s | <e.

Finally, we say thatthe remainder S z", is the dominated by the geometric series

>

Phone: 0744-2429714 Mobile: 9001297111, 9829567114, 9001297243
W ebsite: www.vpmclasses.com E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 31




eVl VPM CLASSES

CSIRNET, GATE, IIT-JAM, UGC NET ,TIFR,IISc,JEST,INU, BHU,ISM,IBPS, CSAT, SLET, NIMCET, CTET

nsm 1-z 1—|z|
Hence,
|f(z] s|1—z| mz_lsnz” +Ke.
n=0

The first term on the right be made arbitrarily Bimg choosingz sufficiently close to 1, and
we conclude that(z) -~ 0 whenz - 1, subject to the stated condition. This completesth

proof.

43.(1,2,3) Here we are given:

Average arival rate d trucks, A :6—50: 12 trucks/hr.

Average service rate of trucks u:G—:S:ZO trucks/hr:

(i) Probability that a truck hasto waitis.given by :
-
B 20

(i) The waiting time of a truckthat waitsis given by :

06

1 1 1 .
,=——= =— hour:7.5 minutes.
p-A 20=12 8

(iii) The expected waiting time.of contractor'struck per day (assuming 24 hrs. shift)

= (No. of trucks per day) x (Contractor's percentage) x (Expected waiting time of a truck)

=12%24x 50 x;
100 p(u-A)

1 12 54
=288 x— x =—o0r 10.8 hrs.
2 20x8 5

44.(1,2,4) w=f(z) =e
pu w=u+iv, z=Xx+ly

~(e+y) ™

ut+iv=e
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!><+iy24
(X2+y2 !

1

=e s} [x“ +y? —6x°y° —4ixy(x2 —yZ)J

u+iv=e

x*+y4 —6x2y? ) ) 2]
(e+y?)f 4xy(x -y )

u=e cos -
(¢ +v)

(x* +y?)
u(x,0)-(0,0
Atz=0 W) 4x.0)-(00)
ox x-0 X
= Lim—
X-0 X
=0
@:Limugo,yz—ugo,oz
dy v-o y
_y-4
yoeoy
=0
v :Limi—u—lv x,0)= v{0.0 :Limgzo
oX x -0 X x-0 X
0,y)=v(0,0 .
a_V:leﬂ_y)_v(_):L"‘ng:O
oy y -0 y y-0y

Hence C-R equations are satisfied at z = 0

f(z)-f(0
But f'(0)=Lim (z)=1( ):Lim = -
z-0 Z z-0 Zellz
=Lim— ! Taking z =re™*
20 pgl(4) exp(—r“‘)
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=Lim 1 E, L =00

ree pgllme) exp(—l/r“)

showing thatf'(z) does not existsat z = 0 and

hence f(z) is not analyticatz=0

45. (1,2,3) f(z) =logz has abranch cut at z =0

we have/n z =/nr + iB suppose that we start at some peint0 in:'the complex plane for

whichr=1r 6 =0,so thatinz, = /nr, +i6,
Then after making one complete cdrcuit about thgiim the positive or counter clockwise
direction we find onreturningtg that r=19 =06, + 2t so that

/nzy=/Inry + (0, + 2m

Thus we are on another branch of the function s®zs the branch point at z= 0
Consider

I 2
1,
C x"+1

where C=[e,R] 0.C, O[=R,-€]0C, is the contour depicted in Fig, and take the tigat> 0, -

w2 <argz < ¥2.

We have
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R 2 2 - 2 2 2
j(fnx) dx + J- (Iozgz) dz+ J~ (Iozgx) dx + J- (logz) dz+J-(Iozgz) dz.
€ ¢ +1 R X+ ¢, e z°+1

2 +1

*Jf(log x)2 _ [Iog(—x)]2 dx :T[Iog(—xﬂ2 dx

x2+1

Thus,

I('ng)z dx+if[f (T, +(Cj +C[ (lzoflf)lz dz = 2ri Res, 1292).

x*+1 2 +1.

on taking limitse . 0 andR - ». Thus the above equation simplifies, and

00 2 00 00
ZJ'K—“?X dx +2im nx dx - ¢ | &x__ T
p X°+1 o X +1

X X+l 47
But
1 B 4o T
ﬁ!mdx—ﬁ[tan X]O —?.
Hence, we have
2
2 (/nx 2 /nx ™
ZI( > ) dx+2in.[ s—dx =—,
, X“+1 o X +1 4

Where upon, by taking the real and imaginary parts

T_(m x)’ dx :i' Tﬂd

x =0.
:xX+1 8 ax*+1
46.(2) Given dyzp+ .= -2Y. .. (D)
Givencunveis y*+2z2=1,x+z=2. .. (2
The. Lagrange’s auxiiary equations of (1) are
dx _d dz
X _4dy_ &z .. B)
vz 1 -2y
Taking:the first and third fraction of (3), we have
dx +2zdz =0 so thatx+ z,=c, .. (4)
Taking the last two fractions of (3), we have
dz +2ydy =0 so thatz +y, =c,. .... (5)
Adding (4)and (5), (*+z?) +(x+z)=c, +C,
or 1+2=c, +c, using (2) ... 6)
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Putting the vdues ofcl and ¢ from @4)and (5)in (6),the equation ofthe required surface is gven by
3=X+22+z+y? or y2+2z2+x +z -3 =0.

47.3) IVP is y' =2x"%, y(0)=0

= dy =ox"?
dx
= dy = 23" dx

on integrating

3 s
==x"" +c
y=3

where cis constant of integration

now if y(0) =0

but we can not determine a particular value of tawtsc
= there exist infinitely many independent solution

But there exists finitely many linearly independealution in an interval around t=0

48. (2,3) The variational problemis given by
1[y(x)]= [ F(xy.y") dx y@=y  yb)=y
Obviously the solution may not admit a solutiotisfging the condition y(a) =yy(b):% if
F is independent of so thatg—;: 0
’ iolE -4 [9F |
Then the eular’'s equatlo%g dx(ay'j 0

: dF
this‘reduces t%; =0

which is a finite equation and not a differentigliation the solution ogl; =0 does not
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contain any arbitrary constants and therefore gédlgesp eaking does not satisfy the
boundary conditions y(a=y, and y(B) =y, Hence in general there does not exist a solution

of this variational problem only in exceptionalessvhen the curv% =0 passes through

the boundary points {ay,) and (b, y,) does there exist a curve on which an exremum can
be attained
when the function F is linearly dependent any dbett

FOx\y,y) =M(xy) + N(x y)y’

—_— et — —_—= X,
dy oy oy 0 (y)
A (9F)_N(xy
dx{ay' dx

Hence the Eular’'s equatlo%:- —d—(a—] =0
y

becomeéa— N —ﬂ =0
+6yy 6x( y)

or oM 6N,0N+ﬂﬂz
oy ay ox 0dy dx

SO thata—'vI N =0
dy 0

X
which is a finite equation, and not a differenglation so that curve given by (1) does not

in general satisfy-the given boundary condition W&, y(b) =y
Hence the variational problem in general does msspss a solution in the class of

continuous function.

49.(1,3) Let the solution of BVP is

y () = yi(X) + ya(x) .. (1)
such that y(x) is a solution satisfying the homogeneous bogndanditions

Phone: 0744-2429714 Mobile: 9001297111, 9829567114, 9001297243
W ebsite: www.vpmclasses.com E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com
Address: 1-C-8, Sheela Chowdhary Road, SFS, TALWANDI, KOTA, RAJASTHAN, 324005

Page 37




eVl VPM CLASSES

CSIRNET, GATE, IIT-JAM, UGC NET ,TIFR,IISc,JEST,INU, BHU,ISM,IBPS, CSAT, SLET, NIMCET, CTET

y1(0)=0 y'()=0 )
and y(X) is a solution of the homogeneous differentipl @&ion subject to thein
homogeneous boundary conditiongQ) =a y',(1) =B ....(3)
The solution of differential equation
y"=0is Yo(X) = Ax+ B
usingthe boundary conditions we get

yao(X) = a +Bx cl4)

now we determine as the solutionyf= f(x)
under the boundary condition (2)
Herewe have p(x) =1,9(X =0 a=0 b=1
and the boundary conditionsy(0)=y’(1)=0
now we introduce the functions u(x) and v(x) wheatisfies the homogeneous differential

equationy”(x) =0 under the corresponding boundary conditions

y(0)=0 vi@=0 ... ®)
u(x) = Ax
v(X) =B

where A and B are constants. The Wronskian W weill® = —AB

Hence the Green’s function is given by

-X-0<x<s

G(x,s):{_s dexee ... (6)

and  y,(x)= _[:G(x,s) f(s) ds
The complete solution is y 56 + yo(X)
or y(x):j;G(xs) f(s)ds +a +Bx

for a, b being a constant

BVP has infinitly many solutions.
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50. (2,3) Arandom variable X is said to have @istribution with parametex> 0 ifits pdfis given

e—x)'()\—l
L 0 otherwise

we know that ifx ~y(A) then E(X) =A =p(say) Var(X) =\ = ¢(say)
The standarg variate is given by

_X=U _ X=A

o
M ,(t) = exp(4t/o)M,(t/o) = exp (Ht/o)

g

K. (1) :ﬁtﬁt—)\log[l—%n

2 %
:WI_A[LJ_ Wy , j

—— +
A2 3+t

z

:—JXt+JXt+t—22+O()\*”2)

where O(\-m) are terms containin)g”2 and higher powers afin the denominator

2

2
Limk, (t) = B LimM, (t) = exp[t?j

A oo 2 A

which is the mgf of a standard normal variate hdnceniqueness theorem of mgf standard
variate tends to standard normal variate.as «
In other words, distribution tends to normal distribution fordarvalue of parameters

The sum of independegtvariate is also avariate
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51. (1,4) @) X, =4x, [1+i2j
2 X,
0 xa=ix, [3 —j

2
© oz [eeB-%]
Taking the limits as - « and nothing thatﬁim X, =& Limx,., =& whereg _is'the exact root
we obtain from all the three methoifs a Thus all the three methods determfaewhere a
is any positive real number.
Substituting x=¢ + ¢,

%41= &+ Ena
and a=F we get

ve_ =(e+ + &
@  E+e,=2(8 Sn){l (E+sn)2]

_1 &) |22 _28 35
_2(E+8"){1+(1+E) } 2(E+sn){2 ; + 7 }
. PY +(2=2)s +(3—2)i+
| 220 : 7t
l 2 3
Therefore En+1:2—EEn+O(En) .. (1)

Hence the method has second order convergenceéheitdrror constant :%E

O)  Eren=dlere)[s-Flere)]

EZ
g €2
=(&+¢ - __n
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£n+1:—2—328ﬁ+0(82) ... (2

Hence the method has second order convergenceleitérror constant* = —2%

Therefore the magnitude of the error in the fiostnulais about one-third of that in the

second formula

3 2 3
(c) If 3, :Z_ES" +30(sn) By (1)

and ¢, = —2—3&s§ + o(sﬁ) By (2)

= ea=olz)

Thusthe order of convergence of (c) is 3

52.(1,234) 0o(G)=30=2x3x5
The number of Sylow 3-subgroupsis 1 + 3kiand @kt |10= k=0or3
If k =0, then Sylow 3-subgroup is normal.
Let k20, then k = 3. This gives 10 Sylow 3-subgoup®#&th of order 3 and so we have 20
element of order 3. [Notice (fo j) o(H, n H,)| o(H,) =3 = o(H, n H;) =1 only and so these 20
element are different. Eagh has one element e of order 1 and other two ofr@dall H;
= 0o(a)]
o(H)=3=0(a) =1, 3].
The number of Sylow 5-subgroupsis 1 + 5k’ gnebk')| 6= k'=0 or 1.
If k"=0. The Sylow 5-subgoup is normal.
Let k*20. Thenk'=1. This gives 6 Sylow 5 subgroups each of order Sveedet 24
elements of order 5. But we have already counteel@@ents of order 3. Thus we have more
than 44 elements in G, a contradiction. So,. ekhe0 ork'=0.
i.e. either Sylow 3-subgroup or Sylow 5-subgroupasmal in G.
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Let H be a Sylow 3-subgroup of order 3 and K, a%y%-subgroup of order 5.

By (i), either H is normal in G or K is normal in G

In any caseHK <G, o(HK) = 15aso(H nK) divides o(H) = 3 and o(K) =5> o(HnK)=1.
Sinceindex of HK in G is 2, HK is normal in G.

Suppose, His normal in G, K is not normal in G.®yG has 6 Sylow 5-subgoups and so

24 elements of order 5. But o(HK) = 35 HK is cyclic= HK has¢$(15) = 8 elements of
order 15. Thus G has 24 + 8 = 32 elements, a atiotian.

0 Kis normal in G.

If His not normal in G, they by (i), G has 10 Syi@-subgroups and so 20 elements of order
3. From above HK has 8 elements of order 15 an@¥4helements of order 5. This gves 20
+ 8 + 4= 32 elements in G, a contradiction.

O H isnormalin G. So both H and K are normal.in G.

53.(1,3) The integral equation
(p(x) = x+_[olxt(p(t)dt
o(x) = x+x.[0l to(t) dt
@X) = X+ cx .. @)

where ¢ = [ 'to(t)dt

c= jolt(t +ct)dt

r ctT
= | — e —
33|

1 c
C=—+—
3 3
2c 1
3 3
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RS
(p(0)+(p(§]:O+1:1
@2)+@4)=3+6=9

0(1)=¢0) =

N w

54.(1,2,4) The problem is to find the extremum of the functional

2 12
I[y] = J_2[1+y ()] dx
Subject to the conditons
y<x, y(=2)= 3, y(2)=3
Cleary, the extremals of I[y]are the straightline y.= C, + Cx.
If F isthe integrand in I]y], then Fy.y.(: [1+y” (x)]m) #0. The desired extremal wil consist
of portions of the straight line AP and-QB:bath tangent to the parabola y = x?and of the portion POQ

of the parabda.
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Ay

P Q

I
>

O X
Fig—1 Extremal through twogiven paints outside a parabalic region.

Let the abscissa of P and Q be — x and X, respectively. Then the condition of tangency of AP and
BQ at P and Q demands

C,+C, X=%X? C,=2X .. (2
Since the tangent QB passe sthrough.(2,.3),
C,+2C,=3. ..

Solufon of (1) and (2) gives two.values for viz;;.and.the second valueis cleaty inadmissible and
s0 X, =1. Thisgivesfrom (1) C,=-1, C,=2.Thus the required extremal is
y=-2x-1if-2< x<-1
X, if —1<x<1,
2x -1 ifl<sx<2.
Thisobviously minimizes the functional.

Z,[x]
. (2,4 | = E
55.(24) X2 +2x +1

Since £[X] ={0, 1, 2}
and %+ 2x + 1 is ireducible in X

= lis a fied

and no. of elements of 1i$ 3 27

2 + 1 is an invertiable element as its inversedmists
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56. (1,2) A bean (n x n) matrix =5
Its characteristic polynomial is"Xx° — 1)
By [H theorem A3(A®-1) = A'— A™®=0
N An - An—5
Therank of Ais 5

57. (1,3) A =[3j]nxn
S.t. @ =3 = Ais symmetric matrix
if AMAs e An be eigenvalues of A
and if we can determine a non singular matrix p
s.t. PAP =dQ\ A,....\)
= P is an orthogonal matrix

58. (1,2) Since dim V = 7 there are only two possible chanastic polynomials
M(y)= (-2t +55¢ -3 or MO=({-2+5(¢-3)
The sum of the orders of the companion matricestradd up to 7
Thus M must be one of followingblock diagonal s

0 LB [0 {o 0 27]
diag : |1 0 =27
12 12
3 % 01 9
_ - [o 0 27] )
0.-5 0 -9
diag , |1 0 =27,
1 2 1 6
L - | 1 9 ] -
0 -5] [0 0 27
dag||, | |1 0 -27|[3][3]
- - 01 9|
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59. (1,2,3) (a) Supposeis + ....+ muy + biwi+ ... + bwnh =0, where g by-are scalars.
Then (au; + ...... &Un) +(bw +....+Qw)=0=0+0
where 0, 1y+ .... + g,u, O U and O, bw, + ..... + hw, O W. Since such a sum for 0
is unique, this leads to
au+ ... +au,=0 and bwv + ... bhw,=0
Since $ is linearly independent, each=a0, and since>Ss linearly independent,
each
bj =0.Thuss=s, 0s, is inearly independent.
(b) By part(a)s=s,0S, is linearly independent, arel=s,0S, spans V=U +W.
Thuss=s,0S, is a basis of V.
(c) This follows directly frompart(b).

We can generlise these results for r subsets
60. (1,2) If X, ~N(u o)
X2 "'N(Uza 022)

X, + XZN(u1 ty, 07+ 022)

o Ry
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