KEY FOR PHDMT (Entrance Test held dated on

07.01.2024)

ANS.

(ag]

Q. NO.

91

92

93
94

95

96
97
98
99
100

\A\°\\] g
9

ANS.

Q. NO.

b1

62

63

64

66
67
68

69
70

71

72

73
74
75
76

77
78
79
80
81

82

83

84

85

86

87

88
89
90

ANS.

Q. NO.

31

32
33
34
35
36

37

38
39
40
41

42

43

44
45
46

47

48

49
50
51

52

53

54
55
56
57

58

59
60

ANS.

o

Q. NO.

6

10
11
12
13
14

15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30




No. of Printed Pages : 48 PHDMT

Ph. D. (Mathematics)
Entrance Test, July, 2023

Time : 3 Hours Maximum Marks : 100

GENERAL INSTRUCTIONS

1. All questions are compulsory. Each question carries 1 mark.

2.  No cell phones, calculators, books, slide-rules, notebooks or written notes, etc. will
be allowed inside the examination hall.

3. You should follow the instructions given by the Centre Superintendent and by the
Invigilator at the examination venue. If you violate the instructions, you will be
disqualified.

4. Any candidate found copying or receiving or giving assistance in the examination
will be disqualified.

5. The Question Booklet and the OMR Response Sheet (Answer Sheet) would be
supplied to you by the Invigilators. After the examination is over, you should hand
over the OMR Response Sheet and Question Booklet to the Invigilator before
leaving the examination hall. Any candidate who does not return the OMR
Response Sheet will be disqualified and the University may take further action
against him/her.

6. All rough work is to be done on the question paper itself and not on any other
paper. Scrap paper is not permitted. For arriving at answers you may work in the
margins, make some markings or underline in the test booklet itself.

7. The University reserves the right to cancel the result of any candidate who
impersonates or uses/adopts other malpractices or uses any unfair means. The
University may also follow a procedure to verify the validity of scores of all
examinees uniformly. If there is substantial indication that your performance is not
genuine, the University may cancel your result.
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How to fill up the information on the OMR Response Sheet

(Examination Answer Sheet)

1. Write your complete Enrolment No. in 10 digits. This should correspond to the
enrolment number indicated by you on the OMR Response Sheet. Also write your
correct name, address with pin code in the space provided. Put your signatures on
the OMR Response Sheet with date. Ensure that the Invigilator in your
examination hall also puts his signatures with date on the OMR Response Sheet at
the space provided.

2. On the OMR Response Sheet student’s particulars are to be filled in by blue/black
ball pen also. Use blue/black ball pen for writing the Enrolment No. and
Examination Centre Code as well as for blackening the circle bearing the correct
answer number against the serial number of the question.

3. Do not make any stray remarks on this sheet.

4.  Write correct information in numerical digits in Enrolment No. and Examination
Centre Code Columns. The corresponding circle should be dark enough and should
be filled in completely.

5. Each question is followed by four probable answers which are numbered (1), (2), (3)
and (4). You should select and show only one answer to each question considered by
you as the most appropriate or the correct answer. Select the most appropriate
answer. Then by using blue/black ball pen, blacken the circle bearing the correct
answer number against the serial number of the question.

6. No credit will be given if more than one answer is given for one question. Therefore,
you should select the most appropriate answer.

7. You should not spend too much time on one question. If you find any particular
question difficult, leave it and go to the next. If you have time left after answering
all the questions, you may go back to the unanswered question.

8.  There is no negative marking for wrong answers.
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1.  The binary operation * defined on N by a*b=|a-b| :

(1)
(2)
(3)
(4)

is associative
does not have an identity element
is commutative

neither commutative nor associative

2.  Let R be the ring Z12s- Then,

(1)
(2)
(3)
(4)

Every zero divisor of R is nilpotent.
R has no zero divisors
R has zero divisors, but no nilpotent elements

There are elements of R which are neither zero divisors, nor units

3. IfT:V — Vis a linear operator, where V is a vector space over a field F, and
T (W) < W for all subspaces W of V, then :

(1)
(2)

(3)
(4)

(1)
(2)
3)
(4)

all the eigenvalues of T are one.

T is given by T(v) =2v for some L eF

T is the identity operator.

T is the zero operator.

In the group Sr:

there is an element of order 12.
there is a normal subgroup of order five.
every element of order three is a three-cycle

there is no element of order ten

5. If R is a commutative ring with unity and R has a nonzero prime ideal which is not

maximal, then:

(D
(2)
(3)
(4)

PHDMT

R is not a Principal ideal domain.
R is not a Unique factorisation domain.
R is not a Euclidean Domain, but could be a Principal ideal Domain

no prime ideal of R is maximal.
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If T: V - W is an injective linear operator between finite dimensional vector

spaces V and W of dimension at least two, then :

(1)
(2)
(3)

(4)

(1)
(2)
(3)
(4)

(1)
(2)

3)
(4)

(1)

(3)

PHDMT

V and W have the same dimension.

the range of T is W.

there is a linear operator S : W — V such that T o S is the identify operator
on W.

the dimension of V is strictly less than the dimension of W.

If G is a finite group of order 42, then :

G has exactly seven Sylow-7 subgroups.
G has a unique Sylow-7 subgroups.
G has exactly 6 Sylow-7 subgroups.

G can have two, three or six Sylow-7 subgroups.

IfR = Q = [x]/I where I = <x2 —3x+2>, then

x—3 is a unit in R.

(x2 +5x + 1) +1 and (8x —1) +1 are distinct elments of R.

R is a field.

R is an integral domain, but not a field.

There is a 3 x 3 unitary matrix with :

_L_
0 V3
0 | as the first column. (2) 1 as the first column
J3
0
-1
RER
(1] i =2
2 2 V2
1 -1 l
— | as the first column. (4) — | and | —= | as its first two columns
2 Z| ™ &
1 0 0
. 2 - L . - -

(4) (P-29)



10. There is a group of order six with conjugacy classes of cardinality :

(1) 1,1and4 (2) landb

(3) 2,2and3 (4) 1,2and3
11. IfRi=Z andR2=2Z [x]/ <x2> then :

(1) Ri and R are isomorphic integral domains.
(2) Riand R: are integral domains, but not isomorphic.
(3) there is an injective homomorphism from R2 to Ri.

(4) there is an injective homomorphism from R; to Ra.

12. If A and B are two similar, n x n matrices, which of the following is not true ?

(1) A and B have the same eigenvalues.
(2) det (A)=det (B)
(3) If Ais a diagonal matrix, B is also a diagonal matrix.

(4) A and B have the same rank.
13. Which of the following pair of abelian groups is not isomorphic ?
(1) ZgxZsxZy and ZyyxZsxZ,.
(2) ZyxZyxZy and ZgxZg
3) ZyyxZss and Z; xZ,xZ5xZ,

(4) ZgyxZy, and xZjzxZ;xZ,

14. Inthe ring Z [i], which of the following statements is not true ?

(1) 1+1i is a prime element. (2) 1+i and 1-1i are associates.
Z|1 Z|1

3) ﬁ is a finite ring. (4) I:l:l has zero divisors
<1 + L> <1 + L>
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15. If Ps3 is the vector space of polynomials of degree at most three over R and

T : Ps — P3 is the linear operator defined by

T(p(x)):x —(p(x))+xdii(p(x))+p(x),

then :

(1) T is diagonalisable

(2) T is not invertible

(3) T the characteristic polynomial is irreducible over R.

(4) the characteristic polynomial and the minimal polynomial are the same.

16. In Dgo the dihedral group of order 90, which of the follohwing is not true ?

(1) There is a unique subgroup of order nine.
(2) There is a unique subgroup of order five.
(3) There is a cyclic subgroup of order ten.

(4) There is a 45 elements of order two.

17. If F/Kis a galois extension of number fields with galois group As :
(1) thereis a sub-extension L, Kc Lc F,suchthat [F:L] =6

(2) thereis a sub-extension L, K € LL € F, such that L is normal over K
(3) thereisa sub-extension L, K c L c F such that [F:L]=3
(4) there is a sub-extension L, K, ¢ L. ¢ F, such that the galois group of F/L is
cyclic of order four.
18. If A an n x n matrix with real entries and det (A) = 0, then which of the following is
not true ?

(1) A s diagonalisable.
(2) Zero is an eigenvalue of A.

(3) A s not injective.
q

a
(4) There is column vector a = :2 ,a#0 such that Aa=0.
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19.

20.

21.

22.

23.

24.

If v : Z;5 > Zs, is given w(g)=g3 :

(1) w is injective.
(2) the image of y has five elements.
(3) wy is surjective.

(4) the image of y has three elements.

If K=Q (a,(), where £=e>™1 and o =45, then there is an injective field

homomorphism o: K — C such that :

1) o(a)=a? @ o(g)=¢"
3 o(g)=¢* 4 o(g)=a
Which one of the following sets is uncountable ?
1) QxQ (2) ZxZ

2 1
(3) [O,l]/{—:neN} (4) {—:neN}

n n
Which one of the following subsets of R? is compact ?

2 2

(1) {(x,y)eRz :xyzl} (2) {(x,y)eR2 cx3 +y3 1}
(3) {(x,y)eRz:x2+y2<1} (4) {(x,y)eR2:5<x2+y2<6}

Let F, = [—l,l} be intervals. Then [ F, is:

n-n n=1
(1) aclosed set (2) an open set
(3) anull set (4) a semi-open set

Let d;,d, and d; be metrices on a set X with at least two elements. Which one of

the following is not a metric on X ?

(1) min{dl,Z} (2) max{d2,2}
ds d; +dy +dy
4) L7273

(3) T d, 4) 3
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25.

26.

27.

28.

w (_ n+1
The series ZL :

n=1 \/;

(1) converges but not absolutely (2) converges absolutely

(3) diverges (4) None of these

Let :

xy
fey) el fatgt 700

0 , (x9)=(0,0)
Then which one of the following is true ?

(1)  f(x,y) is discontinous at (0,0)
(2) £.(0,0)=1
(3) f(x,y) is continous at (0, 0)

(4)  £,(0,0) does not not exist

The outer measure of the set :
A:{x3 -1:1<x< 2} u[4,5]
is :
(1) 2 (2) 5
3 3 4) 4
State which one of the following statements in true ?

(1) Arbitrary union of compact sets is compact.
(2) A subset of a set X which is open with respect is one metric on X will be open

with respect to every other metric on X
(3) If f:R—R in the function given by f (x) =x%+4x+e* and A is the interval
(0, 5), then f(A) is connected.

(4) The domain of the Lebesgue outer measure is the power set of rationals

PHDMT (8) (P-29)



29. The stationary points of the function
f:R?> >R given by f(x,y) :(y—xz)(y—.‘sz)
is:
(1) (0,0) (2) (2,2)
3 1,1 4) (1,-D

30. State which one of the following statements is false ?

(1) IfXis anormed linear space, x,y € X and ||x|| =1= ||y , then ||x + y|| <2.

(2) The space (RZ, .

OO) is not reflexive

(3) The linear operator A:C* —C?, given by A (21,2,)=(2,-2,) is a normal
operator.

(4) Every 1-dimensional Banach space is a Hilbert space.
31. Consider the function :
f(x)=|cos x| +‘sin(2—x)‘

On which of the following sets, f is not differentiable ?

(1) {nn:neZ} (2) {%:neZ}
(3) {(2n+1)g:neZ} (4) {%Jﬂl:neZ}

32. Which one of the following sets in not a connected subset of R ?

(1) [0,4]u[3,5]
1
2 B (0,%) , the open ball with centre O and radius 2

(3) The set of irrationals

(4) The image of any connected set in R% under the function f: R? >R given by
fx,y)=2%+y"
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33.

34.

35.

36.

2 .2
lim S
(%,5)-(0.0) x= + y

(1) 1in equal to (0, 0)
(2) does not exist

(3) isequalto(1,1)
(4) None of the above

If f(z) and g(z) are two non-zero polynomials, then f(2z)g(2) is analytic if and

only if :
(1) g\/(zi) g(z) is constant (2)  f(2) is constant
(3) f(z) g(z) is constant (4)  g(z) is constant

Which one of the following functions f are entire functions and have simple zero at

z=ik forall keZ :

(1)  f(z)=asin2miz, for some aC
(2) f(2)=e", for some beC

3) f(2)=a 2" +a, 12"+t

(4) None of the above

Let

f:R* - R? be given by f(x,y)=(x+y,xy),

Then which one of the following is false ?

(1) fis not surjective

(2) fis not differentiable at (0, 0)

(3) The innverse image of each point in R? under f has at most two elements.

(4) The derivation of fis not invertible except on the set y=x.

PHDMT (10) (P-29)



317.

38.

39.

40.

The number +/3¢’® is a/an :
(1) imaginary number (2) rational number

(3) 1irrational number (4) transcendental number

Let {a,} and {b,} be sequences of real number satisfying |a,|<|b,|. Then which

one of the following is true ?

(1) Za, converges whenever X b, converges

(2) Xa, converges absolutely whenever X b, converges absolutely
(3) Xb, converges absolutely whenever X a, converges absolutely

(4) X b, converges whenever X a, converges

Let { fn} be a sequence of integrable functions defined on an interval [a,b:l. Then

which one of the following in true ?

(1) If f, >0 and f, are uniformly bounded, then J.j f, (x)dx —0
(2) Iff, >0 a.e.,then Ij f, (x)dx —0
) It ["f, (x)dx -0, then f, (x) >0

(4) If f,(x) >0 and each f, is bounded, then Ij f,(x)dx —0

Define f:R—R by :
2 .
x“, fx<0
flx)=1", |
x“+2x, ifx>0

Then which one of the following in false ?

(1)  f"(0) does not exist (2)  f'(0) does not exist

(8)  f'(x) exists for each x =0 (4) f"(x)=2forall xeR
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2
41. The general solution of the differential equation % +y=f (x),x € (—oo,oo), where f
X

is a continuous real-valued function on (—o,»), is (where A, B, C and % are

arbitrary constants) :

(1) y(x)=Acosx +Bsinx+[ " (x)sin(x—¢)dt
(2 y(x)=cos(x+k)+C[ " f(t)sin(x—t)ds
(3)  y(x)=Acosx+Bsinx+[  f(x—t)sintds
4)  y(x)=Acosx+Bsin+ [ f(x+t)costd

42. Consider the initial value problem (IVP)

%=y2,y(0)=1,(x,y) cRxR

Then there exists a unique solution of IVP on :
(1) (—o0,0) (2) (—0,1)

3 (-2.2) 4) (-1,)

43. Let V be the set of all bounded solutions of the ODE " (t)—4u'(¢)+3u(t)=0,
teR. ThenV:
(1) is a vector space of dimension 2.
(2) 1is a vector space of dimension 1.
(3) contains only the trivial function u =0.

(4) contains exactly two functions.

PHDMT (12) (P-29)



44.

45.

46.

47.

PHDMT (13) (P-29)

The second order PDE u Uiy +x%u=0is:

yy Y
(1) ellipticforall xe R, yeR.
(2) parabolic for all xe R, yeR.
(3) ellipticforall xe R, y<O0.

(4) hyperbolic for all x e R, y<O0.

The family of surfaces given by w=xy+f (x2 — y2), where f:R—>R is

differentiable function, satisfies :

ou ou 9 92 ou ou 2 2

(1) —tx—=x"+ (2 x—+y—=x"+
y@x oy Y ox y@y Y
ou ou 2 9 ou ou 9 9

(3) — +tX—=X" - 4) x—+y—=x“-
Yo o Y PrAR J

Let y:R — R be differentiable and satisfy the ODE :

dy

2= (9).xeR, 5(0)=y(1)=0
X

where f: R — R is a Lipschitz continuous function.

Then :

(1) y(x) =0 ifand only if x € {0,1}

(2) yis bounded
(3) yis strictly increasing

(4) Z—y is unbounded

x
wx . . ou 83u
Let u(x,t):e U(t) with v(0)=1 be a solution to — =
ot ox
Then :
2 . 9
(1) u(x,t):eiw(x w t) 2) u(x,t):e‘wx(x w t)

4)  u(xt)= o0’ (x1)



48. The Charpit’s equations for the PDE

0
up2+q2+x+y=0, P:_u , q:_au
ox oy

are given by :

1) de  dy du _dp dq
13 1.2 op2 2" 95u 92
1-p 1-gqp~ 2P7u+2q pu  2q

de dy_ du _ dp _  dq
2pu 29 2p%+2¢> -1-p°

(2) =
~1-qp*

de _dy_du_dp_da

(3)
up®> ¢> 0 x y

@) de dy du dp dq

2q_2pu_x+y_p2_4p2

49. Consider the system of ODE in RZ,% =AY, Y (0) = Gj, t>0 where A = [_(1) ﬂ

(3 (¢
Lyz (t

and Y(¢) = ;} , then :

(1) y(¢) and y,(¢) are montonically increasing for ¢ >0
@) »(¢) (
(3) 2 (¢) and y,(
(4)  y,(¢) and y,(¢) are monotonically decreasing for ¢>0.
50. Consider the ODE on R y’(x) =f(y(x)). If £ is an even function and y is an odd

function, then :

(1) —y(-x) is also a solution.

(2)  y(-x) is also a solution

(3) —y(x) is also a solution

(4)  y(x)y(—x) is also a solution

PHDMT (14) (P-29)



51.

52.

53.

54.

55.

56.

A large tank filled with water is to be emptied by removing half of the water
present in it everyday. After how many days will there be closest to 10% water left

in the tank ?

(1) One (2) Two
(3) Three (4) Four

What is the angle between the minute and hour hands of a clock at 7 : 35 ?

(1) 10° (2) 17.5°
(3) 19.5° (4) 21°
Suppose you expand the product (x; +y; )(%g + Y5 ).eec.. (%10 + 210 ) - How many terms

will have only one x and rest y's ?

(1) 0 (2) 1
3) 5 4) 10

If n is a natural number and n° is odd, which of the following is true ?
(1) nisodd (2) n+1isodd

(8) n?iseven (4) n*iseven

A lucky man finds 6 pots of gold coins. He counts the coins in the first four pots to
be 60, 30, 20 and 15, respectively. If there is a definite progression, what would be

the numbers of coins in the next two pots ?

(1) 4and?2 (2) 10and5
(83) 12and 10 (4) 14 and 8

A 15 m long wooden log has a uniform diameter of 2 m. To what length the log

should be cut to obtain a piece of 11 m3 volume ?

(1) 25m (2) 35m
3) 7Tm (4) 14m
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57.

58.

59.

60.

61.

62.

2

In solving a quadratic equation of the form x“ +ax+b =0, one student took wrong

value of @ and got the roots as 6 and 2; while another student took the wrong value
of b and got the roots as 6 and 1. What are the correct values of a and b,
respectively ?

(1) 6and7 (2) 6and12

(3) 7and-12 (4) —-T7and 12

We define a function f(N)=sum of digits of N, express as decimal number e. g.
f(125) =1 +2+5 = 8. Evalaute f(273%°).

(1 7 (2 8
3 9 (4) 10

The sum of first n natural numbers with one of them missed is 42. What is the

number that was missed ?

(1) 2 (2) 3
3) 4 4) 5

What is the next term in the following sequence ?

7,11, 13,17,19, 23, 29, .................

(1 31 (2) 33
3) 35 (4) 37
If the series 3, 4, 7, 12, 13, 16, 21, ........... is continued, then which of the following

numbers will not be the term of series ?

(1) 25 (2) 30
3) 32 (4) 39

The decimal equivalent of the binary number 111001 is :

(1) 51 (2) 53
(3) 55 (4) 57

PHDMT (16) (P-29)



63. Generalisation of conclusion through specific examples is :

(1) inductive approach
(2) deductive approach
(3) theoretical approach

(4) scientific approach

64. If the fourth Saturday of a month is the 22nd day, then what day is the 13th day of

the mouth ?
(1) Tuesday (2) Wedenesday
(3) Thursday (4) Friday

65. Find the missing numbers in the following series :
1,1,4,8,9,27,16,?
(1) 32 (2) 64

(3) 81 (4) 256

66. Find the next pair in the sequence C-3,E—-6,G-2,1-24, K—-48, .......... .
(1) S-48 (2) M-96
3) L-96 (4) D-48

67. COLD:FSQJ :: HEAT :?

(1) XJFY (2) KIGZ

(3) KIFZ 4) YIGY

68. Find the odd number pair :

1) 1:2 (2 2:9

(3) 3:28 (4) 4:64

PHDMT (17) (P-29)



69. Read the following and answer the question given below :

(I) Point B is 4 m towards the north of point A.

(IT) Point E is 8 m towards the east of point B.

(ITI) Point C is 5 m towards the east of point A.

(IV) Point D is 9 m towards the west of point C

How far should one walk from point A in order to reach point D ?
(1) 4m (2) 9m

3) 5m (4) 14m

70. How many numbers are there between 1 and 100 that are not divisible by 3 and 5 ?

(1) 47 (2) 43
(3) 53 (4) 58
Question 71-75 : Study the diagram given below and answer each of the following

4
75 17

questions :

3
22 8
30
—> Artists

O —> Players

v —> Doctors

71. How many doctors are niether artists nor players ?

(H 17 (2) 5
3) 10 (4) 30

72. How many doctors are both players and artists ?

PHDMT (18) (P-29)



73.

74.

75.

76.

77.

78.

79.

(1) 22 (2) 8
3) 3 (4) 30

How many artists are players ?

1 5 (2) 8
(3) 25 (4) 16

How many players are neither artists nor doctors ?

(1) 25 (2) 17
3) 5 4) 10

How many artists are neither players nor doctors ?

(1) 10 (2 17

3) 30 (4) 15

x11 4 y#91 is always divisible by :

(1) x-y (2) x+y

(3) xZ+y? (4) None of these

The remainder when 1!+2!+3!+4!+.............. +20! is divided by 6.
1) o 2 1

3) 2 4) 3

Two dice are tossed. The probability that the total score is a prime number is :

5 1
1 7
(3) 5 (4) §

Let P(n) denote the statement “ n?+n is odd.” Also, P(n)=P(n+1), then p(n) is
true for all :

(1) n>1 (2) n
B3) n>2 (4) None of these

PHDMT (19) (P-29)



80.

81.

82.

83.

84.

The greatest positive integer, which divides

(n+2)(n+3)(n+4)(n+5)(n+6)

forall neN is:
(1) 6 2 24
3) 60 (4) 120

Which of the following statements is logically equivalent to :

(prg)—>~r
1) (prg)v~r (2) ~(prgnar)
(3) ~r—(pnrq) 4) ~(prq)vr

Which of the following statements is a tautology ?
1 (p—q)->p 2) (prg)—>~q

(3) p—o>~(pnrq) (4) pvg—q

The symbolic form of the statement “Between every two real numbers there exists a

rational number.” is :

(1) VpeR,VgeRIreQs.t. p<r<gq
(2) Vp,geR, p<qireQs.t. p<r<gqg
3) VreQip,geRs.t. p<r<q

(4) dp,q,reR s.t. p<g<r

Consider the following proof of the statement “m,n e Z \{0}= m? —n? #1” :

Proof : Suppose m”-n®=1. Then (m-n)(m+n)=1. This implies m-n=m+n,

and hence n = 0. This is not possible therefore, m? —n? #1. The proof given above is

an example of :
(1) Proof by induction (2) Proof by counterexample
(3)  Proof by contradiction (4) Direct proof
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85. Which of the following statements is true ?

(1) VxeRx®>x (2) JxeRs.t. x®-2=1
(38) 3JxeRs.t. x?+2=1 (4) FxeR IyeRs. t. x2+y* =4
86. Which of the following is a counterexample to the statement : “If (an )neN is an

increasing sequence of real numbers, then some a, must be positive.” ?

-1Y*
o () o (B
N~ /neN n neN

3) [1—1j @) 1—LJ
n neN n n+l neN

87. How many colours are needed, at the least, to colour the regions of the following

circle so that no two regions sharing a boundary get the same colour ?

(1) 2 (2) 3
3) 4 4) 5

88. Consider the statements :

A = the set of all good citizens

B = the set of all charitable people

C = the set of all polite people

Then which of the following relations represents the statement : “Everyone who is
cheritable and polite is a good citizen.” ?

(1) AcBnC (2) A\BoC

3) BUC2A 4) BnCcA
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89.

90.

91.

92.

93.

Assuming the functions are defined from R to Z, which of the following is not onto ?
(1) f(x)=]x] 2)  f(x)=x+1

3) f(x)=x*+1 @) f(x)=|x|

Which of the following statements cannot be proved by the principle of induction ?

(1) The sum of all the interior angles of a convex n-gon is 180° (n—2)

(2) Vx,yeR, Vne N, x".y" :(xy)n
(3) Every subset of N is countable.

(4) The cardinality of the power set of a set with n elements is 2" .

Consider the statement :

“In a group of 36 people, there are always 6 people whose birthdays fall on the same
day of the week.”

Which of the following methods can be used to prove it ?

(1) Contradiction (2) Pigeonhole principle

(3) Both (1) and (2) (4) None of these

100 people were surveyed on their interest in movies. It was found that 20 people
liked thrillers, 48 romantic and 32 comedy movies. Further, 15 people liked
thrillers and romantic both, 10 people liked romantic and comedy, and 8 people
liked comedy and thrillers both. It was also found that 15 people liked none of the
three movie genres. How many people liked all of the three genres ?

(1) 18 (2) 15

3) 28 (4) 12

Let A, B and C be three persons. A says that B is a liar. B says that C is a liar. C
says that both A and B are liars. Who is speaking the truth ?

1 A (2) B
3) C (4) None of these
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94. A committee of 5 members is to be formed from 5 men and 6 women. In how many

ways can the committee be formed, if it has 2 men and 3 women ?

(1) 120 (2) 180

3) 30 (4) 200

95. What is the weighted mean of the following data ?

X weights

1

o N A~ W ot N
N O W s~ N

(1) 4 (2) 3.56

(3) 10.67 (4) 5.8

96. The mean of 12 numbers is 48. Removing one of the numbers causes the mean to

decrease to 45. What number was removed ?

(1) 81 (2) 53

3) 28 (4) 76

97. 1If the mean of a set of numbers is 5 and their standard deviation is 6, what is the

mean of the squares of those numbers ?

(1) 13 2 17
3) 61 (4) Cannot be determined
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98.

99.

100.

Consider a mathematical statement :
Ve>036>0 s. t. |x—y|<8 Vx,yeR

What is the negation of this statement ?

(1) Ve>036>0s.t. |x—y|28Vx,yeR
(2) 2e>0,6>0s.t. [x—y/<eVx,yeR
3) d&£>0,36>0 s. t. |x—y|28Vx,yeR

(4) de>0s.t. V6>0 Jx,yeR,

x| >e

Let S be the set of all nonzero real numbers, and * is definedon Sas x*y=x+y+1

for all x,y e S. Now consider the following statements :

I: Sis closed under *

IT: There existsan x €S s. t. x*y=y forall yeS.
Which of the above statements is true ?

(1) OnlyI (2) OnlyII

(3) BothIandII (4) None of these

Which of the following sets cannot be expressed as the cartesian product of two

sets ?
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1. N W a*b=|a-b| 5N IRAUT fgemerd whpan
(1) W= 2
(2) H HIE TUTER FIId T T
(3) wHfEME T
(4) T FHfaEE 3R T @ a2

2. UH difST fF R 9@ Z,, ?1 99,

(1) R &1 9% I 9N ANE 2

2) R & &FE I 99 & 2

3) R & YA 9N T, T A0 T YANE Foad T 2l
4) R & UH o@@@ € S A g 9ISt § AR A € gt €

3. AR T:VV Tk ek G T, SEl V TF &3 F W TH G<9 GAfe 2, qe1 V
&1 el SyHwied W % fau, T(W)cw &, a -
1) T % gft meeE 1 2
2 o AeF & fau, T & T(v)=20 50 fn S 2l

(3) T d@HF GHFRH <l

4) T I T T

4. 98 S7 H,
(1) I 12 &1 TH 37999 2

(2) e U 1 TH FHHEA STEYE T
(3) wife I 1 A% TaFd dH-IHE Bl
4) HIfE 3T F1 HE Fo7d T 2
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5. AR R % HHMAFHI d@HST 9@ © 91 R &I JEWR 9SG olEe §, S
sfeass &t €, i -

(1) R &% 9@ UNTEe 9 e 2

(2) R Th A UrEET Wi e 2l

3) R & Ifteiel 9 &t €, g T & USeel 9 & Gkl 21
4) R & & H A9 ToTER Sfeas Tl R

6. AT T:Vo>W =Fad & fomret =t ufifqa foma afsw gafedl v ik w & o=
T Theh! s G €, i ¢
(1) V IR W & guH fomrd €
2 T & IR W I
(3) Th {Esd Ghieh S:W -V &, d@fh W W ToS ac@Heh Hheh &l
@) V& famw = fam @ &7 2

7. AR G IR 42 w1 TH IRHT TE T, a :

1) G % 3% g diedl-7 STEHE 2

2) G % T g del-7 STHE €

3) G % J% 6 Hiel-7 SUHEE T
4) G & T, I A 6 UeA-7 IUTHE & Fohd T

8. AR R=Q=[1 &, S&f I= <x2—3x+2> g,

(1) RH x-3 uw zard B

@ (¢®+5x+1)+T SR (8x-1)+1, R & fo=-fo=1 sl <
(3) R TH &7 gl

4) R T YU W< §, W Tk & &l 2l
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9. TH 3x3 Ufrsh oMo €, fomayfoaas .

B
0 3
1) |o| vem @ T @ |-L| vom we R
0 \jg
-1
V3]
1] i =3
2 V2 V2
1 i e | L o ¥
® |5 TUH WY 2 (4) % 5 T T W9 g
1 0 0
12 L L]
10. Hife 6 &1 Tk T ¢, S0 =T 0 1 MO = 2
1 1,1 3R 4 @ 135
(3) 2,2 33 4) 1,2 33

11 AR Ri=Z IR Re=Z[x]/(x*) & 7 :

(1) R, ¥R R, goasil quisia 9= 21
2) R, ¥R R, YUiId U< §; T qoashil T&l 2
3) R, ¥ R, T Ueh Ueheh! THIHINGT &1

4) R, ¥ R, % Uk Teheh! GHIRINGT &

12. A€ A 3R B & UHEY nxp AR €, @ F= § @ HH-91 %Y T T © ?

(1) AR B & 9UF TN &l

(2) det (A) = det (B) ®I

3) AR A T fowol sy €, @ B ot wwk fawvl smege &AM
4) A ¥R B & guH wfa (&) 21
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13.

14.

15.

16.

17.

frfefed emaeh Tel & i o ¥ HA-91 TH goahid T2 2 2
(1) ZgxZs xZy IR ZoxZy xZ.
Q) Z,xZyxZy IR ZgxZy

3)  Zyy xZgs IR Z. xZ xZs x Z,
4)  ZyyxZy, IR Z,. xZ, xZ,

aeE 7 [i] ® F= § 9 Si-E e T 96 8 2
(1) 1+i UTh 39T {999 2l @) 1+i 3R 1-i geanh ¥

(3) %Qaﬁqﬁﬁwwél (4) %@ww%ﬂ

g R W Ps ifuehad @9 1d & =gual i Wiy ¥fte & a0 T: Py — Ps {as
Hhh %, Sl T(p(x)):xzd—z(p(x))+xdi(p(x))+p(x) g1 uRefia %, ar .

dx? X
(1) T faemia 2
(2) T ogpuvia T& B
3) R W T I Afuaieiiog sgus 8, sr@sa 2l
4) Afqcrerforg Sgug iR siferss agus HH €

HIE 90 & SRS THE Dyo H, 1 & o SH-91 Fod T &Y ¢ ?
(1) 3 Hife 9 %1 T g STaqe 2

2) THH wife 9 w1 TH Afgda STEEE 2

(3) TUH Hife IW & TH FH1F ST Tl

(4) TOH FIfC q H 45 3@ Tl

I F/K Telizd 99 A, & U G& &5 % Th iz fowmr €, df

(1) T 3R L, Kc LcF 8, @ [F:L]=6 2l

(2) Th SUER L, KSLCF, § dfh K W L J9H 2

(3) TH IUGWR L,KcLcF 8 @f% [F:L]=3 &l

4) TH SUGER L, K, c Lc F g, @fh F/L 1 fciisd 99 hife IR &1 9519 2|
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18.

19.

20.

21.

22.

aft A oTfosk Wfafedl SR det(A)=0 oM Th nxn T &, A f=1 § ¥
-8 HF T T T ?
(1) Afgwofa 21

2) TA A H ThH AFTEAA B
(3) AT & e

(4) Th W a= | 2 ax0 § A Aa=0 2l

a,

afg Y Zys o2y, Eal \V(g)zgS WWW%, e
1) y Thel 2l @) vy @& yiafss ¥ o9 srEFd 2
(3) y WEF B 4) y @ ufdfas § 99 sEEa B

RIS K=Q (OL,C) %, EH| Czezni/w % 3R a=9%5 %, ar W@Tﬁ &5 GHTRTIT
g aifen

1) o(a)=a? 2 o(¢)=¢"
3) o(¢)=¢? 4 o(f)=a
frefafaa o 9 w1 9= Y © ?
(1) QxQ (2) ZxZ
(3) [0,1]/{g:neN} (4) {l:neN}

n n
R & frefoiad Sqageadl § ¥ SHE-91 STeq=ad 5[ 2 ?

2 2

() |(x.y)eR* 2y =1} 2) {(x,y)em ;x3+y3=1}
(3) {(x,y)eRZ:x2+y2<1} 4) {(x,y)eR2:5<x2+y2<6}

PHDMT (31) (P-29)



23. WA ofifw T Fn{—l,l} e B T, ﬁFn :

n n n=1
(1) HId == © 2) foga o= 2
(3) f wy= 2 4) sel-fogd aq==

24. TH AT & o,d, 3R 4, FE =0 X |, fFO8 FAE I o999 T, R
2| @@, frafafad § @ &M X R T% g8 e © 2

(1) min{dl,.‘Z} (2) max{d2,2}
dq d; +dy +ds

(3) 1+d, ) 3

25. Ul iﬁ :
n=1 \/;

(1) orfqErd 8, wg Frder: W& (2)  Fderm: eifwerd 2

(3) ATER B (4) =T 9 w5 o 1=
26. ®MH ofifvig T :

Xy (o
f(x,y)l 21yt (x,7) (00)]

0 , (x,9)=(0,0)
2 TE ¥ - Y §F © ?

(1) (0,0) W f(x,y) &A@ 8l (2 £,(0,0)=1 Tl

3 (0,0) ® f(x,y) Tad 2l @ £,(0,0) ® sfEa T 2

27. W= A:{x3—1:1£x£2}u[4,5) 1 90 WO T

(1 2 (2) 5
3 3 4) 4
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28.

29.

30.

31.

frefafed § ¥ &H-91 %99 99 © ?

(1) 99 Htlﬁt{?‘ll’ 1 e GitHe e[ il %I
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3 @O,1 4) 1,-1

frefafad & 9 SE-91 HeF 3@ € ?
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ThE 2
(4) 9% |-foara s gufte s feaed gafte gt 2|

o o

fAfafEd e W fo=aR &ifeg

f(x)=|cosx|+‘sin(2—x)‘
frafafed & 9 frg gq=a9 @, f sEHaE T& @ 2

(1) {nn:neZ) (2) {%:neZ}
(3) {(2n+1)g:neZ} (4) {%Jrél:neZ}
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32. frefafgd & 9§ SH- 9g==a R &1 (% Seaifsd (GAifsa) soageeaa &l 8 2
(1) [0,4] U[3,5]

@ F= 0 o e L w o @i (9) B (o,lj
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(3) STURHT FE&AsT &1 T =™
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2 .2
33. lim "2 y2
(%.3)>(0,0) x= + y

(1) (0,0) & R T
(2) @ A T 2
3 (1L1) F TR 2
4) SWE ° @ i off T 2

34. ﬁf(z)ﬁ?g(z)ﬁma@?%,ﬁf(z)% avaifier © 4fg 3R waw
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1) g(z)g(z) =R 2 2 f(z) T2

3 f(2) 2(z) IR = 4) g(z) 3T 2

35. frfafead & @ #-8 wer Tyl %o £ & qon o9 avft keZ & faU 2=k W
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(1) f(2)=asin2niz fHHl acC & fou|
2) f(z)=¢", TEl beC & fau

3) f(2)=a,2" +a, 12"+t ay

(4) 39ga ° 9 &g off T

PHDMT (34) (P-29)



36.

37.

38.

39.

e ST & f(x,y)=(x+y,xy) B0 & S @en wew f:R?»>R? ¥ @@,
frefefad & 9§ ®F-91 weF o ® 2

1) f sT=BE® & 2

2 (0,0) | [ TEHEHA TE Tl

3) f % 3faia R? H Yo fag & wiqelw widfss o ifeeman < ee@a €

(4) TE=E y=x i DIEHY, 3 (HE W £ 61 oS HepH0NT Tl 2

&I f3e™
(1) sifuefead & 2 (2) uREg de&m 7
(3) omfEy ge& Bl (4) ST TE& R

e T 7R {a,] SR {p,) oTEfaEw GEmst & SHFH T, S |a,|<|b,| F FIE
EGIARC MRS ToIfe
(1) Sq, A9ER T, Sk sp, AR 2
Q) sa, FRUEE: SfER €, S9 off sp, FRUeE: sfrEd 2
3) b, FrUeE: afgad @, S ot 5o, FRUem: sifaard 2
4) sb, AER T, S oFf 5o, AR T

dH W $H-9 HYH T ¢ ?

oM ST {f,) T WA [o,b] W IRAMGG FHRAA BEH F TH STIHA
21 74, frafafed § 9 -8 wu 99 7 2

(1) ﬁfeoﬁfwmqﬁﬂf-s’%ﬂ}jf )dx >0 &l
(2) aﬁ(f—)O%?ﬁJ'f )dx >0 Tl

(S)Qﬁ(J‘f dx—)O%Fﬁf()—)O%l

4) IR f,(x)>0 & TN TIF f, “II{G’IoS%T'ﬁI f,(x)dx >0 Bl
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40.

41.

42.

43.

f:R>R &l f(x):{xZ’ qﬁx<0} S0 aRfa it

x%+2x, aRx>0
e, Frefefed § @ SiA-91 woF 3| € 2
(1) f7(0) = fe T B
@ f(0) @1 A T R
(3) TA® x=0 & faq, f/(x) &1 A 7 |
4) WH xeR & faw f/(x)=2 2l

2 . . .
TR FHIRTT %+y:f(x),xe(—oo,oo) SRl f WA (—o0,0) W Teh Hed
X

AEdfdh-AH ®e €, &1 AUk 8 (S8 A, B, C 3R k @3 3R ©) f 2 :
(1) y(x)=Acosx+Bsinx+[  f(x)sin(x~t)dt
@ y(x)=cos(x+k)+C[" f(t)sin(x~t)ds
(3)  y(x)=Acosx+Bsinx+ | f(x—t)sintds

(4) y(x):Acosx+Bsin+j:f(x+t)costdt
TR W gHE (IVP)

&:yz,y(O)zl,(x,y) cRxR

dx
W fomER SIS 99, 39 IVP & Ts gdid 8o o1 Fefaiead X i ¢ e
(1) (—oo,oo) (2) (—00,1)
3) (-2,2) 4) (-1,)

HH ST foF : ODE w”(t)-4uw' (1) +3u(t)=0, teR & @l ufeg &al &1 W=
VeldE Vo

1) fom 2 &  Gfkw @i 2

(2 fomr 1 1wk ke wufe 2

(3) o o o8 e w=0 3AdEe 2

4) o 3k T Her e B
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44. fgdra #IfE PDE w,, - yu, +x°u=0 :

45.

46.

47.

yy —Y
(1) ¥ xcR 3 yeR & fou, <efoxia 2l
(2) EH xeR 3N ycR & oy, Waedt 2l
3) Gft xcR 3N yecR & foau e 21

(4) GH xecR 3 y<0 & fou sfaueeat 2

u:xy+f(x2—y2) g} fSu SM aen gs3f 1 &, @l f:R—>R Tk TEhaH

%o €, e &l Hqe & ©

(1) ya_u+x%:x2+y2 (2) xa_u+y%=x2+y2
ox Oy ox oy
ou ou 9 9 ou ou 2 2
(3) — +tX—=X - 4) x—+y—=x"-—
y@x oy J ox y@y J

M AT fF y: R >R Theria € qo1 f51 ODE &1 S 3l @ :

%=f(y),x €R, y(0)=y(1)=0

f:R—>R & ool Had ®er 2l ds,
(1) y(x)=0 ¥ = 3R Faa 4k x<{0,1} Bl
2 y ufEg T
3) y FR® afum 2

@ P sufeg 2
dx

A WS o v(0)=1 ® W w(x,t)=e™v(t) THH %:Zg—g‘ 1 TF T %,
X

dd
(1) “(x’t):eiw(x_W2t) (2) u(x,t)Zeiwx(x_th)

(x+w2t)

(3) u(x,t) =W (4) u(x,t) = eiwg(x_t)
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49.

50.

51.

PDE up?® +q* +x+y=0; P:Z—u, q= 4 3 fau awfre-wdem fr= g7 &K W
X
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1) de dy du _dp _dq
13 12 op2 2 9pu %20
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1) —y(-x) &t T =7 2 2 y(-x) *ff TF T@ 2
3) -y(x) ! TH BA 2| @ y(x)y(—=x) ¥ & BA 2

a @ W gE U Il Wl YA T SEH W enHn Ut ket @relt A s @)
fora f57 o1 39 2ol H 10% & Feheaw ot o9 ® ST ?

(1) Tk 2 &
(3) o (4) =R

PHDMT (38) (P-29)



52.

53.

54.

55.

56.

57.

7 : 35 W HE &1 e 3R 902 ) GEA & S= @ B0 Sl @ 2

(1) 10° (2) 17.5°
(3) 19.5° (4) 21°

o S o 3 TOEHEA (2 + 31 ) (%9 + Yg ) cevveeer (%19 + 319 ) 1 TERG €9 H o
g1 fohed 7S § ad TH « %ﬁ"'ﬂ\?vﬁ'{ﬁqy g 2

(1) 0 2 1

3) 5 4) 10

% n T Wehd TN © A ° fouw B, @ Frafafed § 9 wE-A wud g™ @€ 2
1) n foum 2 ©2) n+1 fomm 2l

3) n? @H T 4) nt E| R

Th WYl =afd i |9 & faehl & 6 U2 W 8 W 81 98 YUW =R uel o
i W foeshl &1 W& H99: 60, 30, 20 3R 15 1A @l 1 A 30 T =
goft ot €, A 3T < wel | foehl w1 weard w4 e 2

1) 4 ¥R 2 2 10 3R 5

3) 12 3R 10 4) 14 ¥R 8

15m o Th AHEl & T3S i THUAH oA 2m &1 11m® 3TFdT T Th IHSl

g i & fal, 39 @33 & fhadl @ &l Hel S =AMy ?

(1) 2.5m (2) 3.5m
(3) 7Tm (4) 14m

x®+ax+b=0 % &I &I Tk fgod AHH H 8 & H Th faeneff 4 o &
TAd I o T 6 3R 2 Wi o, st ek o= fomneff 4 b 1 e AE Ao
et 6 3R 1 W fRUl o 3R b & PHHe: GE qH FM € ?

1) 6 3R 7 2 6 3R 12

3) 7 3R - 12 4 -7 3R 12

PHDMT (39) (P-29)



58.

59.

60.

61.

62.

63.

64.

T TH Held f(N)=N & 3Rl &1 97 & &9 § GG | 8, Sefh N
AES e % ®9 W e fRw W €, s<eond f(125)=1+2+5=8 @

f(278356) *HE T

(1 7 (2) 8
3 9 (4) 10

YU p Wiehd GEASH 1 AN 42 B, Wi T @ TH H@N d@ ¢ qW & &40
g2

(1 2 (2) 3
3) 4 4) 5

frfafaa srpa o enen ug @ € ?
7,11, 183, 17, 19, 23, 29, ..ovoe.n.

(1) 31 (2) 33

(3) 35 4) 37

afe goft 3, 4, 7, 12, 13, 16, 21, W w2, @ frafafed § @
FF- T 39 gt 1 U] TR g 2

(1) 25 2) 30

(3) 32 4) 39

fgememd @@= 111001 1 SYHeE GUGed G € :

(1) 51 (2) 53

(3) 55 (4) 57

fafyme Sl & qemm 9@ ey &1 st g ©

(1) 3mEfTeR 3t (faf+) ) frmfes sfwm (fofy)
3) Tgifaw sifwm (fafe) (4) ot et (faf)

afg ferdt @ o1 =en wiER 224 &9 B, @ S® We % 139 f&T @ ar e 2

(1) HITaR (2) FHEAR

(3) TEHIdAR (4) YhHAR

PHDMT (40) (P-29)



65.

66.

67.

68.

69.

70.

frfafaa goft § o« wen = 2 2

1,1,4,8,9,27,16 ?
(1) 32 (2) 64
3 81 (4) 256

SIFH C-3,E-6,G—2,1-24, K—48, ....... H STl IH A HIfT

(1) S-48 (2) M-96
(3) L-96 (4) D-48

COLD : FSQJ : : HEAT : ?

(1) XJFY (2) KIGZ
(3) KIFZ 4) YIGY

STETd H&A I Hd HINT ¢
(1) 1:2 (2 2:9
(3) 3:28 (4) 4:064

frAfafea =1 afew don = ke g9q @1 S| DS

I) fog B g A & STR &1 3R 4m & T W 2|

(1) f9< E 5 B & 9d 1 R 8§ m &I g W 2|

) fog ¢ g A & 9d &1 @R Sm * g W 2

av) fag D fag ¢ & ufeam &1 3R 9m * T W 2l

forg A @ fag D o TR & fo, el R &) fRad 0 R e 2

(1) 4m (2) 9m
(3) 5m (4) 14m

| 3R 100 & o9 forat g=ad & S 3 3R 5 9 fawsy =& § ?

(1) 47 (2) 43
3) 53 (4) 58

PHDMT (41) (P-29)



Uod 71-75 : 9 U @ &1 I HifSW Ul AWM M Ol Yk I HI SN
éllélﬂz

—> Thellsh R
(O — faam
V —> SlEX
71. foha SidT 9 @ SR € 3R 7 & faere! € 2
(1) 17 (2) 5
(3) 10 (4) 30
72. T el faarel IR waeR <A ® 2
(1) 22 (2 8
3) 3 (4) 30
73. frdd saeR faerE € 2
1) 5 (2 8
(3) 25 4 16
74. Todd faarel 7 @ FHeer © 3R 7 & el § 2
(1) 25 (2 17
3) 5 4) 10
75. fhad wemer 7 @ faerel € 8 T € efet € 2
(1) 10 2 17
3) 30 4) 15

fa o~

76. x4yl geg frefafed | fawsg ©

(1) x-y (2 x+y
(3) x%+y? (4) T 9 HE =

PHDMT (42) (P-29)



717.

78.

79.

80.

81.

82.

83.

V+214+31+4 + +20! &® 6 T faqifed 0 W ITFA © :

(1 0 (2) 1
3) 2 4) 3

GG H BHT S el ST W U FEAS &1 AN Tk AYST G&l B &
YIfIehdT © :

5 1
(1) 12 (2) 5
1 7
3) g (4) 9

TR T B p(n) ®EA “‘pPan fowW ¥ W o wR@ B W El, AR
P(n)=P(n+1) 8, @ p(n) = wsft & foaw o g -

1 n>1 (2 n

(3) n>2 (4) TH 9 &3

Gl neN & faU (n+2)(n+3)(n+4)(n+5)(n+6) H fawfsa w3 aren HewH
YT Ul § :

(1) 6 (2) 24

(3) 60 4) 120
freafafed & & & F2F (pag)>~r & MRS €T § FOH 8 ?
(1) (p/\q)v~r (2) ~(p/\q/\r)

(3) ~r—>(pnrq) 4) ~(prq)vr

frefafad § 9 SH-91 S99 TH 9990 FUT ¢ ?

1) (p—>q)>p 2) (prg)—>~q

3 p->~(pnrq) (4) pvg—q

Fo ‘el T aRala® SEeT ® W9 e U0 §eN &1 ifkd &7 @
YARTHF Y T

(1) vVpeR,VgeRIreQs.t. p<r<gq

(2) Vp,geR, p<qireQs.t. p<r<gqg

3) VreQip,gqeRs.t. p<r<gq
(4) dp,q,reR s.t. p<g<r

PHDMT (43) (P-29)



84.

85.

86.

87.

FI “mneZ\0}= m2-n2=1." & FHAGRET IT9[ W fT=9R HifaT :

A WA AT fF mPon®=1 Bl W, (m-n)(m+n)=1% T@H ffemed
m-n=m+n €, 9 THATC n=0 Bl 98 G9I &I B SEAT m2—n2 =1 Tl

W & TE Iyufa FrefafEad o1 T IR ©

(1) SIFHEA g 399 (2) WIA3EIOT §R 399fd

(3) Adfaer gr1 suafd (4) YA 3IqUfa

frefafed § ¥ &H-91 99 99 © ?

(1) VvxeR,x%>x (2) JxeRs.t. x2-2=1

(3) dxeRs.t. x2+2=1 (4) JxeR JFyeRs. t. x2+y* =4
frafafed & @ #F Fod AR (q,)  TEEF e F TE aHEE STGHE T,
q HE o, YFIHER SH AET H TH HASITE 7 2

-1\
(1) (_sz @ | J
' /neN " neN
3) (1—1j ) 1—Lj
n neN n n+l neN

frafafed g0 & &= & A & fau =Ead fead O &1 eTevaswar g fR
i, Gren A e & 9EE T H 7 8 ?

(1 2 (2) 3
3) 4 4) 5

PHDMT (44) (P-29)



88.

89.

90.

91.

=1 oAl W fa=mr wifsw

A= 94 =8 AN &1 GH=A

B= 9l TUSR HAfKE H TIoA

C= 94t 9= Afwdal 1 ==
de, fefafad § 9 $A-E G, HYT “Ycie oAfed Sl WU i 9 Bl ©

T 3ol AN BiaT 27 i Trefyd s & 2

1) AcBNC (2) A\BoC
3) BUC2A 4) BnCcA

g Ufehedl *d 8T fF ®ed R @R Z % uRwifva 2, frefafed & @ sib-a
he TSR Tel & ?

W) f(x)=|x] @ fx)=x+1

3) f(x)=2"+1 4)  f(x)=]|x|

frafafead § 9 #H-9 ®oF #1 smA & fag gr fag & e 1 " 7 2
(1) & IqA n-91 & |eft 3Fd: FHON H1 A 180°(n-2) T B

(2) Vx,yeR,vne N, x".y" =(xy)" 2l

(3) N o Y SYHY=AF VAT BIaT 2|

4) n ISl O Uh HYEA % HA Gg=Ad h1 UM% 2" Bl &

1 oA W faur +ifvg .

“36 Al & Th G H, T8 6 Al 99T g € fore e gwE & Th €
1 T=sd B sl fag w0 & foy, fefafed § @ sE-d@ fafy swam &1 S
T 72

(1) ofa:fodiy (2) &I |

3) A (1) R (2) 4) T ¥ *E T

PHDMT (45) (P-29)



92.

93.

94.

95.

100 Afaqal 1 3eht fhedl &l ®f9 & sR H 99 fowar m=m ag 9en T o

20 oAt A= fthed 9HE i ®, 48 YUg-Heal qen 32 eRAus fhed U

gl oM, 15 Sfe UHiEeh 3R YUE-Hedl 3R ereus fhed wHE i € qen

8 AR T WS IR a9 I YR &I fred 998 e ol 98 of 9= T fR

15 =afed o aF B § fopdl YR @1 fhen TEg e % ¢l fhad SAafed diHl TR

F1 fhed 96 & © 2

(1) 18 (2) 15
(3) 28 (4) 12

o it o A, B iR C & =afed €1 A %eal @ T B ¥81 €1 B el € f& C
ST 71 C FEd ¢ foF AR B I 38 &1 T99 ¥ %A 9 oIt W T ?

(1 A (2) B
3) C (4) 3T 9 HIT T8l

5 &9 3R 6 Afgcnsti § ¥ 5 TSE HI TH HASA S S | A 3@ 2 ey 3R
3 Hfgad off St €, 9 I8 wHSl fraet fafemi @ oaE S wehdt © 2

(1) 120 (2) 180

3) 30 (4) 200

fretfafad Sifhel @1 wiia e #1 © ?
x 21K
2 1
5 2
3 4
4 3
2 6
8 2

(1) 4 (2) 3.56

(3) 10.67 (4) 5.8

PHDMT (46) (P-29)




96. 12 TEAIS 1 HWILA 48 €| Th HEA i A o W, WA 45 © @l 2| -
& gelg TS off ?

(1) 81 (2) 53
(3) 28 (4) 76

97. At weme & fodl Ggssa &1 "WeA 5 € SR Sk "He fawed 6 ®, d e
TEmsli &% o T WIed 4 ® ?
(1) 13 2 17
(3) 61 4) fruifa =& fman w1 " 2l

98. Teh TUIT HeA

Ve>035>0 s. t. [x—y/<e Vx,yeR
W foaR FITT 39 Fom &1 Foeq #7017 2
(1) Ve>036>0 s.t. |x—y|28Vx,yeR
(2) 4£>0,6>0s.t. |x—y|<st,yeR
(3) J&e>0,36>0 s. t. |x—y|28Vx,yeR

(4) 3Je>0s.t. V6>0 dx,yeR, >¢

X,y

99. HH ofifsw fF S Tt YA arafas Geme w1 gg=ed ¥, o1 S W ¢l g
x,yeS & a0 x*y=—x+y+1 & ®I § gRwld fma 7@ 81 o9, Frefatea
FoAl R faar =wifa :

[ :* &% 3faid S Had 2l

II: Th xeS & AEd © st 9f yeS & faO@ x*y=y 2|
SUga | W HH-G HOH T B ?

(1) Had I (2) Had II

(3) AN ISR II 4) T 9 HiE T

100. Fefafad # & /9 =g &I ¥ T=4dl & HMA PHRA & &9 § FH 8l

fopel ST Fohel © 7

(1) {(x,y)lOSySél} (2) {(x,y)|x>y}
3 {(xy)lxeQ y2Q} (4) {(x,y)leT’Th?%, y=2x %}

PHDMT (47) (P-29)



Space for Rough Work
Y @rd & e

PHDMT (48) (P-29)
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