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Mathematies/A

Which of the following sets has the least upper bound property ?

1,
(A} The set of all rationals {B) The sct of all irfationals
((C) The set of all positive irrational mumbers (D) The sct of integers
'xsin (U/x)if x 20
2 . = 1 ,
2. Letf(x) i x=0 then :
{A) fix) is continuous but not differentiable at x =0
(B) fix) is differentiable at x =0
{C) fix)is not continuous at x =0 but lim___ f{x} exisis
(D) Hm_, fix)does not exist
3.,  The number of real roots of fix) = x(x*—4)(x* +4)+ 2 is :
(A) O (B) 1
() 3 (D) 5
4. The tangent to the curve f{x) = x* ~ 3x + 2 at the pvint (¢, f{¢)) is parallel to the line joining
the points (0, f{0) and (I, f(1)) for :
(A e=112 (B) e=1/3
(C) e=1/4 (D) e=1/5
5.  The curvature of the curve r{t) = {a cos(t), a sin(f)) at tis :
(A) a (B) l/a
(C) 1 {B) ta
plathemuticsBGT-31 [46-A {3 ] [ Turm over




6. What does the curve r{t) = (1 cos(t), t sin (t)}, t = [0, 100}, represent :
(A} A clockwise moving cincle (B) An anti-clockwise moving circle

(C) A clockwise moving spiral (D} An anti-clockwise moving spiral

7. The volume of the solid formed by rotating the area between the curves of f{x) and g{x)

and the lines x = a and x = b about the x-axis is given by :
(4) V=r]’1f3(x) -2 (x)idx (B) Verfl |t x)+gl(x)fdx

(©) V=2x[]1r3(x)-g* (x)|dx @) V=227 (0<% (x)|dx

%. The palar form of the complex numberz=1—iis:

(A) 7=~2(cos(n/4)+1sin(n/4)) (BY z=-+/2(cos(—=/$+isin{-n/40)
(C) z:ﬁ{m}s(n;‘ﬂ-‘-isin[z!j]} (D} r:n,,-'El—-;:u.-‘.n:'T::'fl:l +isin(-m/3)

9. Which of the following holds 7
(A} cos(38)= 16 cos'(B) — 20 cos’(B) + 5 cos(B)
(B cos(58)= 16 cos™{D) - 20 cos’(8) = 5 cos(B)

(C) cos(50) ~ 16 cos(8) - 20 cos'(B) — 5 cos(0)

(DY cos(30)= 16 cos{B)+ 20 cos’(0) — 5 cos(B)
10. GCDof?+x*+x+1andzx'-2x"-3is:
(A) x-+1 (B) x=1

(€) x*+ 1 (D) -1

11, What will be the remainder on dividing 5x™ + 3™ - TxM + 2x" —x+ 1 byx - 17

(A) 0O (B) 1
(C) 2 (D) 3
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12,

13,

14,

13,

16,

Ed.
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What are the possible degrees of irreducible polynomials over B 7

{A) All positive integers (B) All odd positive integers

() All even positive integers (D} land2

What are the possible degrees of irreducible polynomials over €7

(A) All positive integers (B) All odd positive mitegers

() 1 (D) land 2

The number of positive real roots of the polynomial x* + 2x* — 53" + 82" — Tx - 3 is :

(A) 0 (B} 1

(C) 2 (D) 3

1'he number of real roots of the polynomial ©* + px + g, where p and g are positive real
numbers, is ;

(A) 1 (B) 3

(€} 35 {B2) 0

Iligen values of 2 Hermitian matrix are :

(A} Reals {B) Purcly imaginary

(C} Rationals (D) Integers

Let A, P, () be n ¥ n matrices over € such that P and ) are invertible. Then which of the

following is true ?
(A) A and PAQ have the same eigen values (B) I A is Hermitian then so 13 PAQ

(C) IfAis skew-Hermitian, then so is PAQ (D) IfA is invertible, then soi8 PAQ

5 [ Turm over
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18. Let X beann >0 matrix over € which has n distinct eigen values. The which of the
fullowing is correct »
(A) X is invertible (B) Xis SYmImetric
(C} X is Hermitian (D) Xis diagonalizable

19. lLetAbeann*m matrix of rank r over R. The number of linearly independent solutions

of the matrix eguation AX =01is equal to :
(A) T (B) n—t
(C) m (D) At the mostT

3. LetAbean nxnof rank r and B bean o ® | matrix over R. Then the matrix egquation

AX = B has a solution if
(A) r=<n (B) Aisa symmetric natrix

(C) A 1% a diagonal maiTix (D). r=n

21. Which of the following is not rue T

a a
{A) Theset l L‘ J - g is a nonzero element n[l} is a group under multiplication

’

(By If every subgroup of a group G 15 pornal, then G is abelian
(C) Ewvery group of order 6 has a sabgroup of order 3

(). Every group of order 6 has a normal subgroup

Which of the following is not true about a subgroup H of a finite group G 7

[ ]
=5

(A) The number of left cosets of Hin G is equal to the number of the right cosets of H in G

(13 The number of left cosets of Hin G equal to the number of the right cosets of H n (7 only
when H is a normal subgroup of G

() G is equal 1o {he unton of all left cosets of Hin G

(1) The number of elements i every right coset of Hin G is equal to the number of elements

in every left coset of HinG
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23, How many conjugacy classes does 5, have ?
(&) 2 (B) 3
() 4 (D) 6

4. Which of the following numbers is an order of an element of 5_?
(A) 6 (B) 10
B 12. (D) 20

i g

25 LeR -{ [a- a} aslk } . Then which of the following is not true ?

(A) Ris aring without identity (BY Rt sing with identity
© (€) Risanintegral domain (D) Risa field

26, BUNISEL] s :
(A) Anintegral domain but not a ficld B) A nngwhmh is not a domain
(©) Afietd (D) A ring without identity

27. LetR=Z xand = {(x,0):x € Z}. Then :

(A) Tisu prime ideal of R which is not maximal

(B) Tis s maximal ideal of R

(C) 1isasubring of R but not an ideal
(D) 1is an ideal which is not prime



2%. l.et V he a two dimensional veclor space over B. Then the number of subspaces of V is8 :

(A) Countable (B) 2

) 3 (D) Uncountable

39, Which of the following is not a subspace of the Euclidean plane B* considered as a
vector space over it 7
(A) x-axis (B) y-axis
() The linex +y=1 () The line x +y=0

30, LetT: R — R bede fined as T(x, ¥) = (x, x). Then :
{A) T is not a hinear transformation
(#) T is a ong-io-one linear transformation
'y T is an onto linear transformation

(D) Tisalingar iransformation which is not onlo

31. Let T be a linear transformation of a finite dimensional yector space over R. Then :

(A) Every characteristic value of T has algebraic multiplicity one
(B} Ewery characieristic valug of T has geometric multiplicity one
{¢) Talways hasa chardcteristic value in R

(D) T may not have any characteristic value in R

32. Which of the following sets is countable ?
(A) [0:x, % Kyt £RER X 8 either D or 1}
(B lix; V) e R :x,y Q)
(CY All the points on y-axis

(137 All the points in a circle with positive radius in B?

wathemutics BG-31146-A
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_ 33. Letf: R — R be a continuous odd function, Then [7 fdx for any positive integer :
(A) May not exist (B) Isa positive integer
) Is0 (D) May be negative

. Which of the following is not correct for a real valued function defined on [a, b] ?
(A) If [Sfdx cxists, then fis continuous on [ab]
(B) If fis continuous on [a, b, then [ fdx exists
{C) I:fcix exists only when £ is bounded on [a, b]
(D) IFfis positive and continuous, then [ fdx> 0

35. Which of the following is true for a continuous positive function defined on |1, =] 7
(A) If fis monotonically decreasing, then [[” fdx exists
(B) Iflim__ fx) = 0, then || o exists

(C) ¥ [ fdx exists, then f is monotonically decreasing

.. B
(D) [ fdx may not exist even if lim__, f{x)=0
i

36. Which of the following integral exists ?

o =
(A) [sin(x)dx By Jeos(x)dx

') 1 i
(©) Jix)ds ) Je* dx

1 1 M

37. For which of the following sequences f,(x), £,(x)yuccee is 0L uniformly convergent in
0.1)? VT
(A) Efx)=x" (B) E(x)=x"n
i

(C) £{x)=cos(x)n (D) f(x)=sin(x)/n L ]
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converges uniformly te fix) in fa.b]. Which of the

1§, Suppose the sequence £ () Tj(X)prreers
fullowing is not correct T

(A} Ifcachf is continuous, then £18 continuous

(B) Ifeachf is differentiable, then T1s differentiable
f is bounded, then f is bounded

(C) Ifeach
then fix} =0 forallx = [a.b]

(D) Iffi=)> 0 for all i and all x & (&b},

39, Which of the following serics does not cOnVErge aniformly in [0, 1] 7

=] Cﬂﬁl:_jn:{_.}

o EUS{*“H‘J
(A) Em]—l%— ®) Lot
o cos(3"x) 5 Easlf}E
ﬂTJ En#l 1&5{]1}

U:I.] E[‘L_—1 njfl

10, | e, A

40, limg ,L0m Jx— v is
(A) Not defined (B) O
ey -1 (D) 2
. 2y

41, limg oL nm o +F= is:
(A} Not defined (B) 0

(D) 2

(Gl

flalh
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29 it (x) # (00)
42, Letfixy)=1% t¥ Th
0if (x3) = (0.0).

en

(A) fix,¥) is continuous everywhere

(13) The number of discontinuities of fix, y) is infinite
(C) The function is discontinuous at x-axis and y-axis
(D) fix, ¥) is discontinuous cnly at (0,0)

- Let Y7 (-1)"a_ , whereeacha >0, be un alternating series such that lim,__a, =0 Then the

s

(A) Converges to a positive real number (B) Converges to a negative real number
(C) Converges (D) May niot converge.

44, The slope of the tangent of the curve of intersection of the plane x = 1 and the paraboloid

z=x'+y at the point (1,2, 5) is :
(A) 174 (B) 4
() 2 | (D) 1
45, The local extreme values of the function f{x, y) =x* —y* are: -
(A} (0,0) only (B) All points on the x-axis a
L {E)- All points on the y-axis (D) The function has no extreme values: ‘

e - L
5 Tﬁuvﬂﬂ" j&_ﬂ—ﬁxzﬂ dA, where R is the region bounded by 0 €x <2, -1 <y <1,

is:
{A) 2 (B) 3
| (D) 6

b



47.

48,

49.

S

‘T'he volume of the prism whose base is the trisngle in the xv-plane bounded by the x-axis
snd the linesy=xand x=1 and whose top lies in the plane g=3—-x-yis:

(A) 1 (B) 2

(€ 12 (D) 342

Let D he the region bounded below by the plane & = 0, laterally by the circular cylinder
A+ {y—1)*=1and above by the paraboloid 2= ¢ +y% Then [jf,T(r,8,2) dVin eylindrical

coordinates equals :

2si : 7

Ay folo s g fir. 0, z)dzr dr d8 (B) !-;:!-gmmﬂ} j; fir, 0, z)dz r dr d&
2 i P TR 2

© [27 PO e adzrardd O [ [ v v, 6, z)de v dr O

In spherical coordinates the volume of the upper region D eut from the solid sphere

' pﬁlhf'lhewne¢=m'3iﬁ:

« 310 P SR | - i3 rl
y J IR Jpp° singd) dp do 40 ®) [T [yp® sinte) dp o do
B P e S s oS TR B R
() jﬂ“ _I; ﬂﬂzsm{d:]ldpdnl:rdﬂ (1) J-{I‘: f,; L:,I’f' sin(b) dp dg db)
0if xy =0
Consider the function (X, ¥) = 1 | i sy =G Then which of the following is correct 7
| =

(A) Tim, g fxY) exists
(B) The partial derivatives f, and f, exist at (0,0)
(C) fix,¥)is continuous at {0, 0)

([3) The partial derivatives { and f_do not exist al (0,0}

sathemetesBGI-31146-A 11}
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. The equation 8x* — dxy + 5v* — 16x — 14y + 17 = 0 represents :

(A) Perabola (B) Hyperbola
(C) A puir of straight lines (D) Anellipse

. Thespheres x*+¥* +ri=6dand * +y* + ' - 12x +dy -6z + 48 =0 :

(A) Intersect al two points (B) Touch externally
(C}) Touch mtl:;naﬂ:.r (D) Do not meet at any point

53, The equation of the tangent plane at (1,2, 3) to the sphere x* + y* 4 2' = 16 is :

(A) x+2y+3z=0 (B) x+ y+2=16
() x+2v43z =16 (D} x+ vy+z=0

The angle through which the coordinate axes should be rotated so that the product term
(x¥) in the equation x* + 4xy + 4y? ~ 3x = 6, disappears is given by :

(A) tam 2 (B) tan™ (1:2)

(C) 1an™ (3) (D) sin' (2)

Generators of the cylinder v* + 2° = 2ay are ;
(A} Parallel to z-axis (B) Parallel to x-axis

(C) Pass through origin (0, D, 0) (D) Pass through the point (0, a, 0)

The equation of the reciprocal cone of X* + ¥+ 227 =0 is ;

(A) 27+ 2+ 2 =0 (B) ¥+ +27=0
EE
(Cxdps = =1 (D) 2%+ 2+ 2 =]

Mathemarics/BGI-31146-A %3} [Turn over
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7.

The order of the differential equation whose general solution is ¥ = (¢, * c)cos{x+c)-

e, e where ¢, €, €, €0 € are arbitrary constants, is

{A) 5 (B) 4

()3 (D) 2

[ ﬂ_r) . !
SR, Lyl & =— co% X, Y(0) = , then v(n/2) is equal to

1 2
(A) 3 (B) 3
o1

€ — (Dy 1
59. A solution of the differential equation ye—xy'+y=0is:

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

(C) v=24%-4 (D) y=2x—4
a0. Let a, b, ¢ be distinet non-negative numbers. If the vectors :;+a:i+:l7r, itk and

o +cf|+ bk lic in a plane then the value of *¢” is :

(A) The Arithmetic Mean of a and b (B) The Geometric Mean of a and b

(C} The Harmonic Mean of a and b (1)) Equal to zero
1. General solution of the differential equation ¥ = xy '+ 2evis:

(A) yi= ¢ (B) y=cx

[(€) y=xet (D) y=cx+ 2e°
62, 2x%y" +xy'—2y =0, then x=2is:

{A) An ordinary poirt of the differential equation

(B) A singular point but not regular singular

(C) A regular singular point

(13} Cannot say anything
Mathemuties/BGL-3 1 146-A 14

(+




LER

64.

67,

The value of constant A .1

x(A+ y7) dx + y(1 + Ax*)dy = 0 is exact :
{A) A=0 (By A=1
€y k=2 (D) % can be any constan!

In which of the following f,, £, f, are linearly independent function over all reals ?
f=f(x)1<i<3:

(A) f(x)=1, £{x) =sin’x, f{x)=cos'

B) fo=x L) -e fix)=2x-¢

(€) fi)=e, L) =, flx)e®

(1) f{x)= Eﬁ;ﬁi‘-ﬁﬁii{fx_{x}tiﬂm—' COsS X, Eix;l =cos X

. Three parallel forces P,(), R are in equilibrium. P and @ are alike, Then R satisfies :

{A) R=P+Q,the direction of R is same as that of Pand Q
(B) =P -0, the direction of R is same as that of PandQ
(C) R="P +Q, the direction of R is opposite to that of PandQ
(D) R=E—Q;ﬂﬁﬂrﬂﬁ“ﬂﬂfﬁ i3 opposite to th&iﬂl'?and{i'

. Two coplanar couples are equivalent, then ;

(A) The forces of ong couple must be equal to the forces of the second couple
(B) Moment of one couple must be eqgual to the moment of the second couple
(C) Arms of the two couples must be same

(D) The two couples must have equal, opposite moments

I'he amount of work done against frietion to slide a box in a straightline across a uniform,
horizontal floor depends most on the :

(A) Time taken to move the box (B) Distance the box is moved

() Speed of the box (D) The direction of the box"s motion

Mathemotica/ BGL-31146=-A F I Turm aver
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T0.

T1.

T2

A 2.0 = 1P kg car travels at a constant speed of 12 meters per second around a circular

curve of radins 30 meters.

What is the magnitude of the centripetal aeceleration of the car as it goes around

the curve 7
(A} 0.40m's (B) 4.8 m's
(C) &00 m's* (D} 9,600 m/s’

An object weighing 15 newions is lifted from the ground to a height of .22 meter. The
inerease in the ohject’s gravitational potential energy is approximately :

(A) 310 Joules (B) 32 Joules

(€ 3.3 Joules (D) 0.34 Joules

If the sum of all the forces acting on a moving object is zero, the ebject will ;
(A) Slow down and stop

(B) Change the direction of motion

(C) Accelerate uniformly

(D} Continue moving with constant velocity

Laplace transform of sin (at) 15 :

1 5
Ay == 1
(A) ST ui® (B) 3.3
(C 4 D) alst +a
1

Inverse Laplace transform of ;i—_nl is:
)

(A} e (13 ﬁ{:“‘ﬂz‘

1 &
(C) E{fu —e ™) (D) e=—e™

wathematics/BGI-31146-A E_lf:n
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73. The orthogonal trajectories of the family of curves x* + ¥ =C where €

given by :

: P
(A) ¥ Ed-lfﬂ (B) y=Cx
) xy=C" (D) x2—y ="

74. Al the solutions of y " + Sy = 0 are linear combination of :

(A} g™ g™ (B) ﬂ-fsilc- X
L) cosy5x,sin /5 x (D) cos hy/5x, sin b |5 x

75. In Euler's method, given the initial value problem y* = %= f59), y(x) =5,

(A) Yo, =¥, +hilx .,y ) (B) ¥,.,=¥,+hilx,y)
(©) y,., =y, +hfx_,v) (P} v =y, +hilx,y )
- Mathematics/BG1-31146-A 17
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