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1) Ifthe vertices of atriangle are (1,3, 1),(2, 0, 2) and (-3, 0, 6), then its centroid
is

3.9
@) (0,3,9) (B) [05’5]

I"'3
© (0,1,3) (D) [0575)

2) The angle between the diagonals of a cube is

(A) cos’ [—2—] (B) sin‘l(EJ
3 - 3

(C) cos_](lJ (D) sin"l[l)
3 3

3) The planesax+by+cz+d =0 and ax + by + cz+d, =0 are
perpendicular iff

G o
(A) a, 3 b, & ¢, B) aa, +bb, +cc, =1
(C) aa, +bb,+ce,=—1 D) aa, +bb, +ccc, =0

4) The trace and discriminant of the quadratic curve

4x* —4xy+y* +8x+46y—T71=0 are

(A) 3and1 (B) 5and0
(C) 3and0 (D) 5and1
: ; 2 - : :
5) The equation of the conic # =>———— in the cartesian form is
2—cosf
(A) 3x*-4y"—4x+4=0 (B) —3x2+4y2—4x—4=0
(C) 3x*+4y’—4x—-4=0 D) 3x*+4y’ —4x+4=0
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6) The absolute maximum and minimum values of f(x) =3x* —9x on the interval
[-1, 2] are respectively.

(A) 12,—_21 (B) 12,6
© 6= © 6,6

T
7) For the cardiod r =1+ sin @, the slope of the tangent at the point 9=§ is

A) 1 B) 0
1
©) 3 D) -1
8) If0<x<l, then lﬁz—: is
(A) 1 B) «
© o D) ¢

9) If f(u,v,t)=€" sinut,then fis

(A) ue™ sinut (B) €™ (t cosut + vsinut)
(C) ue™ cosut (D) e'cosut
T ia oy _
) It Fel a0l %(0,0) is
0 if (x, y) =(0,0)
A) 0 B) «
©) 2 D) 1
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11) The sum of the positive divisors of 240 other than 1 and itself is
(A) 744 (B) 503
(C) 743 (D) 704

12) The value of x satisfying 18x = 4 (mod 17) is

(A) 72 (B) 74
© B D) 78

13) If p is prime number then, the number 177 + 277" + ...+ (p—1)"" congruent

modulo p is
A) -1 B) 0
© 1 D) 2

14) In the group G = {0, 1, 2, 3, 4, 5} under addition modulo 6, (3 +57)" is
A) 0 B) 1
©€) 2 D) 3

15) Choose the correct option about statements A and B

0y (=10 (1 =0\ (=10
A: The set G il e e under multiplication of

matrices is isomorphic to Z, X Z,.

20 =1 0 (1 08 (-] =0
B: The set L under multiplication of

matrices is isomorphic to Z,.
(A) Both A and B are true
(B) None of A and B is true
(C) Only B is true

(D) Only Ais true
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16) The set {10g;1neN} is

(A) bounded above and below

(B) bounded above but not below

(C) unbounded above and below

(D) unbounded above and bounded below

17) Find the WRONG statement
(A) Every monotonic sequence either converges or diverges
(B) Every convergent sequence has a unique limit

(C) If a sequence (a,) converges to 1, then 1 is the only limit point of the
sequence

(D) If a sequence (a ) converges to 1, then every subsequence of (a,) need
not converge to 1.

18) The geometric series 1+ x+x” +x° +...
(A) converges if -1 <x<1
(B) divergesifx >1
(C) oscillates finitely ifx =—1
(D) all the above are true

19) The sequence {x } wherex, =1 and x, =2+x_ ,, forall n=>2

(A) converges to 1

(B) converges to 2

(C) converges to =

(D) converges to /2
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20) For the sequence {x,}={(-1)"n}, E};xn is
(A)=1
B) 1
€) —o
D)

21) Iffis Riemann integrable on [a, 5] , then

b
(A) if f(x) is non-negative, continuous and I f(x)=0 then f(x)=0

b
(B) iffis continuous and I f(x)=0, then f(x) =0

(C) iff(x) is discontinuous at only one point in [a, b], then f*(x) is not
Riemann integrable.

(D) if f(x)>0, then j £ [ f)

22) If f(x)=x,xe€[0,3]and P = {0, 1, 2, 3} be a partition of [0, 3], then upper
Darboux of fequals.
(A) 6
B) 3
©) o
D) 1

sin@

e

23) The value of I do is
0

O @

2

© = D) 27

MA-9031 _ [6]
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24) The value of Icos3 (g]dx is
0

4r 2z
@ ®
2 &
Ok © 3

11-x

25) I J. dx dy represents
0

0
(A) area of the triangle with vertices (0, 0) (0, 1) (1, 1)
(B) area of the triangle with vertices (0, 0) (0, 1) (1, 0)
(C) both (A) and (B)

(D) None of these

26) Let R =Z, the ring of integers. Which one of the following is FALSE?
(A) The number of units in R is 2

(B) R isaunique factorization domain
(C) f(n)=—n+1lisaring homomorphism from R into itself

(D) Risa principle ideal domain.

27) Let I={2x|0 < x <8}. Which one of the following is TRUE?
(A) Iisamaximalidealin Z  andIis a nota prime ideal in Z
(B) Iisnotamaximalidealin Z  andIisa primeideal in Z,,
(C) NeitherI is a maximal nor a prime ideal in Z

(D) Iisamaximalidealin Z,, and I is a prime ideal in Z

MA-9031 [7]
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28) Which one of the following polynomials is irreducible over Z?
(A x2+1
B+ 3x 2
(€ x4 Sxdy +1
Bt F I E S kD

29) In Z,, the ring of residue classes modulo 7

(A) Any two non zero elements are associates
(B) Any non zero element is a zero divisor
(C) 2isa zero divisor

(D) All the above are true

30) LetR be aring with unity such that for every a € R,a* =a. Then

(A) R does not have non-zero zero divisors

(B) Risnecessarily commutative

(C) There existsan a #1 € R which is a unit

(D) None of the above

31) The general solution of the differential equation (1+ x*)dy — (1+ y*)dx =0, is

A) y=x-(1-x)c
B) y=x"-(1-m)c
(© y;x2+(1+xy)c

D) y=x+(1+x)c

MA-9031 (8]




32) The solution to the differential equation
(x* = 2xy+3y")dx +(4) + 63y — x*)dy =0 is

1
(A) §x3—x2y+3y2xzc
1, 2 2 4
(B) Ex =X yi3p ety —¢

(© %xz —xy+3y’x=c

—l—xz—xy+3y2x+y2 =
&) S5

33) IfD :%, then the general solution of the differential equation
(D*-3D +2)y=¢'is
(A) y=ce*+c,e™ —e"

B) y=ce +c,e” —xe’

(C) y=ce*+c,e™+e*
V=6 2

D) y=ce* +c,e™ +xe*

34) e*(c,cos/3x+c,sin/3x) + c,e " is the general solution of

d3y d3y
—=+4y=0 —=—4y=0
@) Zr+a B =y
Q.{_S —0 d_z‘y_i_ZQ_z —O
©) @’ Y. D) & 3
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(1 gy 8 dy B dz : =
W) i) ek ) Then the multipliers are

35) Given

L
,Z

:><|»-—-

(A) %~ ¥,—z and -1—
k.

(B) xy,za.ndL-_—-l-_—1
iy 2

(C) llland—l——l—ul—
Xz

D) x,y,zand x*,37,7°

36) Ifu=(2,0,1)and v=(4,1,2), then the area of the parallelogram spanned by
the vectors u and v is

(A) 245
B) 243
©) 5
D) 52

37) Given that F and Gare vector fields and ¢ is a scalar field, which of the
following is false?

(A) Vx(Vp)=0

(B) V.(@F)=V@F+@(V.F)

(C) V.(FxG)=(VxF).G+(VxG)F
(D) V.(VxF)=0

MA-9031 [10]
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38) While applying Simpson’s 2 rule, the number of sub intervals should be

(A) odd

®B) 8
(C) even
(D) multiple of 3

39) The relationship between E and A is
(A) E=1-A
B) E=1+ A
(O E= A —1
(D) E—A

40) The Newton-Raphson algorithm for finding the k® root of 8 is (k > 4)

1 8
(A) *an =;\(k —Dx, + }f)

1( 8
(B) xn+l=}; xn+_-xT

1 8
(C) X =;[(k —Dx, + >

1 8
(D) xn+l Z'k—(x" + xlc—l J

MA-9031
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3  where i =+/—1. Consider the matrix M=| 0 « 2 | Ihen
’ 0 0te

at) Fet o

the trace of the matrix M + 2M? is
(A) 0
®B) 3
© 6

(D) 9

42) Let A and B be square matrices of order n such that AB =1 , where I is the
identity matrix of order n. Which of the following is TRUE?

(A) Nullity of Ais n and Rank of B is #
(B) Nullity of Ais » and Rank of B is 0
(C) Rank of A is » and Nullity of Bis 0

(D) Rank of A is 0 and Nullity of B is »

43) Let u =(a,b) and v=(c,d). Thenu and v are linearly dependent if and only if
(A) ad—bc#0
B) ad-bc=0
(C) ad—-bc>0

D) ad-bc<0

MA-9031 [12]




44) Let T:R’ — R’ be a linear operator such that T2 = 0. Then the rank of T s

(A) Less than or equal to 3

B) 3
(C) Greater than 3

(D) 6

45) Consider the linear transformation T : R® —» R’ defined DT . x 000 )=

(x5,X,,%;,%,,% ). Which one of the following statement is TRUE

(A) The determinant of the matrix T is 1
(B) The determinant of the matrix T is —1
(C) The determinant of the matrix T is 2

(D) The determinant of the matrix T is —2

46) The imaginary part of sin z is
(A) sinxcoshy
(B) siny coshy
(C) siny coshx

(D) sin y cosx

47) If u(x,y) —v(x,y)=2xy +x* — y* + x— y, then the analytic function
(@) =u(x,y)+iv(x,y) is
(A) z+iz? B) z-iz?

©) Z2+iz+5 (D) Z2+iz—z43

MA-9031 [13] (P.T.0.)




-4

0. J 222 +9)

—4ri 8ri
(A) -5 (B) o
—87i 47
© T @) -

13
49) The value of the sum Z(i" +i™), where j =+/—1 equals
n=1

A i B) i+1
(C) i-1 D) 0

50) The function z Re(z)+1m(2) satisfies Cauchy-Riemann equation

1
(A) onlyat z =5—i (B) onlyatz=1i
(C) onlyatz=-i (D) onlyatz=0
¥ K ¥
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Rough Work
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