DU MA MSc Mathematics

Topic:- DU_J18_MA_MATHS_Topic01

1)

The complete integral of the partial differential equation xpq + yg% — 1 = 0 where p = % and
_ 9z .

g= 78

[Question ID = 2159]

_(z+Db)* = 4(ax +y).

2. z+b=2(ax+y) [Option ID = 8633]
,Z+Db = 4(ax + y)*.

[Option ID = 8635]

[Option ID = 8636]

i 2
4, z+b=2(ax + y) " [Option ID = 8634]

Correct Answer :-

 EZ+bh) =4(ax+7).

[Option ID = 8635]

2)
Let P be the set of all the polynomials with rational coefficients and S be the set of all sequences of
natural numbers. Then which one of the following statements is true?

[Question ID = 2139]

S 1s countable but P is not.
1) [Option ID = 8555]

Both the sets P and S are uncountable.
2. [Option ID = B556]

Both the sets P and S are countable.
3. [Option ID = 8553]

P 1s countable but S is not.
4. [Option ID = 8554]

Correct Answer :-

_ P is countable but S is not. St IS

3)
For the differential equation

ay - 4/3
X + 6y = 3xy
consider the following statements:

(1) The given differential equation is a linear equation.
(ii) The differential equation can be reduced to linear equation by the transformation V = y~1/3,

(iii) The differential equation can be reduced to linear equation by the transformation V = x /3,

~

T

Which of the above statements are true?
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are [Question ID = 2156]

1. Only (i). [Option ID = 8622]

2. Only (jii). [Option ID = 8624]

3. Only (ii). [Option ID = 8623]

4. Both (i) and (ii). [Option ID = 8621]

Correct Answer :-

« Only (ii). [Option ID = 8623]

4)
Which one of the following statements is not true for Simpson’s 1/3 rule to find approximate value

of the definite integral 7 = | ul f(x)dx?

[Question ID = 2151]

Ify, = f(0),y, = f(0.5),y, = f(1), the approximate value of ] is %[yﬂ + 3y, + y,].

1. [Option ID
= 8603]
The approximating function has odd number of points common with the function f(x).

2. [Option ID =
8604]

5 Simpson’s 1/3 rule improves trapezoidal rule. R

. The function f(x) is approximated by a parabola. o T B

Correct Answer :-
If y, = f(0),y, = f(0.5),y, = f(1), the approximate value of I is %[yﬂI + 3y, + ¥,l.
. [Option ID

= 8603]

®) The equation of the tangent plane to the surface = = 2x? — y? at the point (1, 1, 1) is

[Question ID = 2133]
X—P—BE =
1. [Option ID = 8531]

5 R Yo G}

" [Option ID = 8532]
3. 2x —y—2z=1 [Option ID = 8529]
r—gy—==% . .
4, [Option ID = 8530]
Correct Answer :-
4x - 2y—z=1

" [Option ID = 8530]

6)
If {x, v} is an orthonormal set in an inner product space then the value of |[x — y|| + [|x + y|| is

[Question ID = 2128]

1. zﬁ' [Option ID = 8510]
B V2.

3, ¥ 2. [Option ID = 8511]

[Option ID = 8512]
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4, 2. [Option ID = 8509]

Correct Answer :-

. Zﬁ. [Option ID = 8510]

) Which one of the following spaces, with the usual metric, is not separable?
[Question ID = 2147]

: The space C|a, b] of the set of all real valued continuous functions defined on [a, b].

'35351
, The space [” of all bounded real sequences with supremum metric.

[Option ID =

[Option ID = 8588]

The Euclidean space R".
3 [Option ID = 8585]

The space [* of all absolutely convergent real sequences.
4, [Option ID = 8587]

Correct Answer :-

The space [” of all bounded real sequences with supremum metric.
. [Option ID = 8588]

8) et G be an abelian group of order 2018 and f: G — G be defined as fix) = x°. Then

[Question ID = 2118]

, Sisnotinjective. ;o 015 _ gazg)

o, Jisnotsurjective. o 15 g7
1

there exists e # x € G such that flx) = x"".
3 [Option ID = 8472]

,, Js an automorphism of G. [Option ID = 8469]

Correct Answer :-

. f1s an automorphism of G. [Option ID = 8469]

N If f: R — R is a continuous function such that

fx+y)=f(x)+ f(y) forall x,y € R,
then

[Question ID = 2138]
. [ is increasing if (1) = 0 and decreasing if f(1) < 0. [Option ID = 8551]
y f is increasing if f(1) < 0 and decreasing if f(1) = 0. D w51

f 1s a not an increasing function.
3. [Option ID = 8549]

f 1s neither an increasing nor a decreasing function.
4, [Option ID = 8550]

Correct Answer :-
f is increasing if f(1) > 0 and decreasing if f(1) <0

" [Option ID = 8551]

' The central difference operator § and backward difference operator V are related as
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[Question ID = 2154]

1
1. 6= ?(1 B ?)2_ [Option ID = 8615]
1

§=V(1+V) =
2.

[Option ID = 8614]

L 6=V(1-V)2

" [Option ID = 8616]

1
§ = V(1 + V).
4,

[Option ID = 8613]

Correct Answer :-

1
 B=UL-V) 2

11)

" [Option ID = 8616]

How many continuous real functions f can be defined on R such that (f(x))? = x? for every

x € R?
[Question ID = 2144]

1. Inﬁmtdy BRIy [Option ID = 8576]

2. None. [Option ID = 8575]

3. 4. [Option ID = 8574]

P
4, =" [Option ID = 8573]

Correct Answer :-

. 4. [Option ID = 8574]

12) The greatest common divisor of 11 + 7i and 18 — i in the ring of Gaussian integers Z[i] is

[Question ID = 2122]

3. [Option ID = 8485]

=

2. l' [Option ID = 8488]

gl
3. VT L roption I = 8487

—
= T L [option ID = 8486]

Correct Answer :-

. 1. [Option ID = 8488]

13) The complete integral of the partial differential equation

R N — =

axa.'l.- 81‘
1S
[Question ID = 2161]

L 017 —x) + x¢o(y +x) + X

&'z o'z &’z B

X+i¥

" [Option ID = 8643]
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: d1(y + x) + xpo(y + x) + xe**?,

' B x+2y
A $1(r —x) + d2(y + 1) +e " [Option ID = 8641]
\ D1y + x) + xpo(y + x) + e*+2Y,

[Option ID = 8644]

[Option ID = 8642]

Correct Answer :-
+x)+x + x) + e**2y,
; $1(y +2) + x¢>(y +x) [Option ID = 8642]

14)

IfS={(1,0,i),(1,2,1)} c C? then S+ is

[Question ID = 2127]
span {(i, — > (i + 1), ~1)}.
1.
span {(—i,~ (i + 1), 1)}.
2.

span {(i, — > (i + 1), 1)}.

[Option ID = 8506]

[Option ID = 8505]

3 [Option ID = 8507]

span {(i, (i + 1),~1)}.

4 [Option ID = 8508]

Correct Answer :-

span {(i, — > (i + 1), 1)}.
. [Option ID = 8507]

15) 3 ; 0 g
The improper integral f_m 2%dx 1s

[Question ID = 2135]

convergent and converges to 2.
1. [Option ID = 8540]

divergent.
2. [Option ID = 8539]

1
convergent and converges to —.

3 In2

: [Option ID = 8538]
, convergent and converges to —In2

" [Option ID = 8537]
Correct Answer :-

1
convergent and converges to —.

. N2 55tion 1D = 8538]

16)
Let f : R — IR be a continuous function which takes irrational values at rational points and rational
values at irrational points. Then which one of the following statements 1s true?

[Question ID = 2145]

f is uniformly continuous on Q.
1. [Option ID = 8578]

f is uniformly continuous on R.
2. [Option ID = 8577]
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f is uniformly continuous on Q°.
3

. No such function exists.

[Option ID = 8579]
[Option ID = 8580]

Correct Answer :-

. No such function exists. (Option 1D = 85801

) If £:[0,10] — R is defined as

O, USx<i
fx)=41, 2<x<5
. B< <1l

and F(x) = [, f(t)dt then

[Question ID = 2134]

1. F(x) =3 forx <S5. [Option ID = 8536]

. F'(x) = f(x) for every x.

[Option ID = 8534]

F 1s not differentiableat x =2 and x = 5.
3 [Option ID = 8535]

F is differentiable everywhere on [0, 10].

4 [Option ID = 8533]

Correct Answer :-

_ F 1s not differentiable at x = 2 and x = 5. [Option ID = 8535]

i8 . . .
) The Maclaurin series expansion

x?

2
X
I[’l(l +I)—X'?+?-'"

1s valid
[Question ID = 2136]

only if x € [—1,1].
1. [Option ID = 8543]

2, ifx > —1. [Option ID = 8541]

: only if x € (—1,1].

[Option ID = 8542]

for every x € R.

4 [Option ID = 8544]

Correct Answer :-
only if x € (—1,1].

[Option ID = 8542]

19) If 4x = 2(mod 6) and 3x = S(mod 8) then one of the value of x is

[Question ID = 2115]

1. 32 [Option ID = 8460]
2. 34 [Option ID = 8457]
3. 26 [Option ID = 8459]
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4. 23 [Option ID = 8458]

Correct Answer :-
« 23 [Option ID = 8458]

20)
If f(x) = lim,_, S, (x), where
§,(x) = - 5 -
n T G rD@x+ 1) 2x+ D@x+ 1)
then the function f is

[Question ID = 2131]

1. continuous nowhere. [Option ID = 8524]

2. continuous everywhere. [Option ID = 8521]

3. continuous everywhere except at countably many points. [Option ID = 8522]
4. continuous everywhere except at one point. [Option ID = 8523]

Correct Answer :-
» continuous everywhere except at one point. [Option ID = 8523]

21)

X

T D+ Dx+ 1)

The rate of change of f(x,y) = 4y — x* at the point (1, 5) in the direction from (1, 5) to the point

(4,3) 18

[Question ID = 2130]

|
o

[Option 1D = 8519]

e
L 5

M
5
wa

[Option ID = 8518]

|
=
M

Gl

[Option ID = 8520]
-19

13

a3l

4. [Option ID = 8517]

Correct Answer :-
—-14

« Y13 [option ID = 8518]

22) 161G = {a,,a,, ....,azs} be a group of order 25. For b, ¢ € G let
bG = {bay, ba,,....,bays}, Gec = {a,c,a,c,....,asscl.
Then
[Question ID = 2119]

bG = Gc onlyifb = ¢

1. " [Option ID = 8475]
bG = Gec Vb,c € G. ,
2. [Option ID = 8473]
= con=1 _
3. bG = Gc onlyifb™" = c. [Option ID = 8476]
bG # Ge, if b# c.
4, [Option ID = 8474]

Correct Answer :-
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bG = Gc ¥b,c € G.

. [Option ID = 8473]

23)

If (x,,) is a sequence such that x,, = 0, for every n € N and if lim,,_,,((—1)"x,,) exists then which
one of the following statements is true?

[Question ID = 2141]

1 The sequence (x,,) is a Cauchy sequence.

2

" The sequence (x,,) is unbounded.

4

Correct Answer :-

The sequence (x,,) is a Cauchy sequence.
. q (Xn) e [Option ID = 8562]

The sequence (x,,) is divergent.

The sequence (x,,) is not a Cauchy sequen

2 1fn > 2, then n® — 5n + 4n is divisible by

[Question ID = 2113]

1. B0 [Option ID = 8449]

2. 120 [Option ID = 8451]
3. 100 [Option ID = 8450]
4, 125 [Option ID = 8452]

Correct Answer :-

« 120 [Option ID = 8451]

25) Let
S

Then S equals

[Question ID = 2140]

(23]

=

M

B

Lad

.

Correct Answer :-

5
. [“’ 3]' [Option ID = 8560]

26)

[Question ID = 2137]

, lim sup a,, = +=,liminfa,, = —1

[Option ID = 8558]
5
[" 3]' [Option ID = 8560]

[Option ID = 8557]

(2, 3). [Option ID = 8559]

ﬂ,i'le[z ~=,3+ 7—11]

= sin(ﬂ]
If a,=n""2"’ then

[Option ID = 8562]
[Option ID = 8564]
[Option ID = 8563]

[Option ID = 8561]

" [Option ID = 8547]
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limsupa,, = +=»,liminfa, = 0.
2. [Option ID = 8548]

im a, = +,lim in = —o0,
3. lim sup ay, lim infay, [Option ID = 8546]

limsupa, = 1,liminfa, = —1.
4, P an : L [Option ID = 8545]

Correct Answer :-
lim sup a,, = +»%,lim infa,, = 0.
. [Option ID = 8548]

27)
Let f : R’ R be defined as f(x,y) = |x| + |y|. Then which one of the following statements is
true?

[Question ID = 2129]
. f is continuous at (0, 0) and £,.(0,0) = fy(g}g).
y f 1is continuous at (0, 0) and f,.(0,0) = £,,(0,0).

[Option ID = 8515]

[Option ID = 8514]

N f is discontinuous at (0, 0) and £,.(0,0) = £,(0,0).

[Option ID = 8516]

, [ is continuous at (0, 0) but f, and f,, does not existat (0,0). .~

Correct Answer :-

_ [ 1s continuous at (0, 0) but f, and f,, does not exist at (0, 0). TS

28)
Let A and B be two subsets of a metric space X. If intA denotes the interior A of then which one of

the following statements is not true?
[Question ID = 2146]

1. AC B = intA C intB. [Option ID = 8584]
, Int(A U B) =intA U intB.
, Int(A N B) = intA N intB.
5 int(A U B) D intA U intB.

[Option ID = 8581]

[Option ID = 8583]

[Option ID = 8582]

Correct Answer :-
. Int(AU B) =1ntA U 1ntB. [Oxtion 1D = 85811

) Which one of the following statements is false?
[Question ID = 2123]

A subring of a field is a subfield.

[Option ID = 8490]

5 o subring of the ring of integers Z, is an ideal of Z. e

A commutative ring with unity is a field if it has no proper ideals.
3 [Option ID = 8492]

. A field has no proper ideals.

[Option ID = 8491]
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Correct Answer :-

A subring of a field is a subfield.
. [Option ID = 8490]

0 feto = (37125)(43216) € S5, the symmetric group of degree 7. The order of & is

[Question ID = 2120]

1. 7 [Option ID = 8480]
2. 4 [Option ID = 8478]
3. 5 [Option ID = 8479]
4, 2 [Option ID = 8477]

Correct Answer :-
« 4 [Option ID = 8478]

1) 1et

Then which one of the following statements is true?

s =N, o, ﬂ

[Question ID = 2143]

;, nf§>0. [Option ID = 8571]

, supS=1 and inf § = 0.
, sup S>0.
; supS=1nfS=0.

[Option ID = 8569]

Correct Answer :-

_sup S=mfS=0.

32) The characteristics of the partial differential equation

when it is of hyperbolic type are given by

%z
36— —

[Question ID = 2160]

36 _ 36
1I+F Cq, _JF
g e
lx = CLX g
R e B il
3. y y
X+==cpX——
4, o ¥’

Correct Answer :-

1
X ==

y

};6

[Option ID = 8572]

[Option ID = 8570]

0%z

4 — - 8x12_ =0

ay?

[Option ID = 8638]

[Option ID = 8637]
[Option ID = 8639]

[Option ID = 8640]

[Option ID = 8637]

[Option ID = 8570]
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33
> A bound for the error for the trapezoidal rule for the definite integral fnl i dx 1s

[Question ID = 2150]

1

1. © [Option ID = 8600]
2

2. 25 [Option ID = 8597]
1

3. 15 [option ID = 8598]
1

4. 20 [Option ID = 8599]

Correct Answer :-
1

. © [Option ID = 8600]

34) L . :
Exact value of the definite integral fab f(x)dx using Simpson’s rule

[Question ID = 2152]

.V 1 4
, cannot be given for any polynomial [Option ID = 8608]

, Is given when f(x) is a polynomial of degree 4. o 45 =

| Is given when f(x) is a polynomial of degree 5. oo T )

is given when f(x) is a polynomial of degree 3.
4, [Option ID = 8606)

Correct Answer :-

is given when f(x) is a polynomial of degree 3.

. [Option ID = 8606]
35) _ : L
Let p be a prime and let G be a non-abelian p-group. The least value of m such that p™\o (m) IS

[Question ID = 2121]

1. 0 [Option ID = 8481]
2. 1 [Option ID = 8482]
3. 3 [Option ID = 8484]
4. 2 [Option ID = 8483]

Correct Answer :-
» 0 [Option ID = 8481]

36) 1If @ is Euler’s Phi function then the value of ¢(720) is

[Question ID = 2114]

1. 248 [Option ID = 8456]
2. 144 [Option ID = 8453]
3. 192 [Option ID = 8454]
4. 72 [Option ID = 8455]

Correct Answer :-
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= 192 [Option ID = 8454]

37)
The total number of arithmetic operations required to find the solution of a system of n linear

equations in n unknowns by Gauss elimination method is

[Question ID = 2153]

2 1 5
-n®+=n%*—-n,
1. 3 2 [Option ID = 8609]
1
n®—-n.
2. 6 [Option ID = 8610]
2 3 7
=¥ en®—cdi
3, [Option ID = 8611]
1 5
S g
4 & [Option ID = 8612]

Correct Answer :-

2 3 7
n®+=n*--n.
. 3 2 & [Option ID = 8611]

*#) If (x,,) is a sequence defined as
5+
Xy = [2—:], foreveryn € N
where [.] denotes the greatest integer function then lim,,_,, X,

[Question ID = 2142]

P—l:

1. ** [Option ID = 8568]

B |

2. [Option ID = 8566]

; ¢ does not exist. [Option ID = 8565]

4. 0. [Option ID = 8567]
Correct Answer :-

: & [Option ID = 8567]

39)
Let R be a ring with characteristic » where n = 2. If M is the ring of 2 x 2 matrices over R then the
characteristic of M is

[Question ID = 2125]

1. L [Option ID = 8500]

0

2. Y [Option ID = 8498]

s = L [Option ID = 8499]

: n. [Option ID = 8497]

N |

Correct Answer :-

« M [option 1D = 8497]
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40)

respectively,

[Question ID = 2116]

1. 2 and ~1. [Option ID = 8463]
2. 2 and 2. [Option ID = 8464]
3. 2 and 1. [Option ID = 8461]

4, =2 and 1. [Option ID = 8462]

Correct Answer :-
« 2 and -2. [Option ID = 8464]

4

[Question ID = 2126]

1. 36 [Option ID = 8504]
2. 21 [Option ID = 8502]
3. 30 [Option ID = 8503]
4, 15 [Option ID = 8501]

Correct Answer :-
« 15 [Option ID = 8501]

42)

If A= [‘; g] is a matrix with eigen values V6 and —v6, then the values of aand b are

1) ; ; g : :
The dimension of the vector space of all 6 x 6 real skew-symmetric matrices 1s

Let (xq, f(x0)) = (0,—1),(xy, f(xy)) = (1,a) and (x,, f(x,)) = (2,b). If the first order divided
differences f[xq,x;] = 5and f[x;,x,] = c and the second order divided difference f[xq, x1,x,] =

3
== then the values of a, b and c are
[Question ID = 2148]

2
1. 4,2,4. [Option ID = 8592]
5 By, &,

;. 4 6, 2.
6,2,4

[Option ID = 8590]

[Option ID = 8589]
4. * [Option ID = 8591]
Correct Answer :-

4,62

" [Option ID = 8589]

43)

Let the polynomial f(x) = 3x°> + 15x*-20x® + 10x + 20 € Z[x], and fy(x) be the
polynomial in Z,[x] obtained by reducing the coefficients of f(x) modulo 3. Which one of the

following statements is true?

[Question ID = 2124]

f(x) is reducible over (), f,(x) is reducible over Z,.
1.
’ f(x) isirreducible over ), f,(x) is reducible over Zs.
, f(x) isreducible over @, f,(x) is irreducible over Z.

f(x) is irreducible over (), f,(x) is irreducible over Z,.
4,

[Option ID = 8496]

[Option ID = 8495]
[Option ID = 8494]

[Option ID = 8493]
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Correct Answer :-

® B - v = C‘ V i
‘ f(x) 1s irreducible over ), f,(x) 1s reducible over Z, i Y

44) The general solution of the system of the differential equations

X1 = 3x; — 2x5
Xy = 2X1 — 2X3

1s given by
[Question ID = 2158]

(cle‘t + 2c,e%t

2cie~t + cpe?t)
[Option ID = 8632]

( cyet + 2c,e% )

2c.et + 2¢c,e7%)
[Option ID = 8631]

(clet + 2c2e_2t)

c,et + ce™ %t
3. [Option ID = 8629]
(cle_t - Czez‘t)
cyet —ce%t)
4 [Option ID = 8630]

Correct Answer :-
(r:le't + 2c,e%t

2cie”t + %)
. [Option ID = 8632]

*) The eigenvalues for the Sturm—Liouville problem
y”+j~y:0’0 Ex "":_:H!
y(0) =0,y'(m) = 0

are [Question ID = 2155]

A =nmen=12, ...

1. " [Option ID = 8619]
y A =n4n =12, ... [Option ID = 8618]

Ap =nmn =1,2,... [Option ID = 8617]

i (2“;”2, =1,2,
4 [Option ID = 8620]

collegedunia:s

India’s largest Student Review Platform



The initial value problem

dy i
X — 2y =10,
x>0,y(0)=0
has

[Question ID = 2157]

1. exactly two solutions [Option ID = 8626]

2. a unigue solution. [Option ID = 8627]

3. no solution. [Option ID = 8628]

4, infinitely many solutions. [Option ID = 8625]

Correct Answer :-
. II!'IFI'IItEl‘p’ many solutions. [Dptron ID = 3525]

47) The partial differential equatiun

Dz 0%z
(x“ —1)—+2 axﬂy_ﬁyz_ 0

IS
[Question ID = 2162]
hyperbolic for {(x,y) € R? : x? + y? < 1}.
PP {Cy) y } [Option ID = 8645]

_ parabolic for {(x,y) € R? : x* + y? < 1},

[Option ID = 8646]

hyperbolic for {(x,y) € R? : x* + y? > 1}.

[Option ID = 8648]

\ elliptic for {(x,y) € R? : x* + y% > 1}.

[Option ID = 8647]

Correct Answer :-

hyperbolic for {(x,y) € R? : x%2 + y? > 1}.

. [Dptlon ID = 86431
48)
X

Let f be a convex function with f(0) = 0. Then the function g defined on (0, +=c) as g(x) = ! ( )
[Question ID = 2132]
1. is an increasing function. [Option ID = 8525]
2. is such that its monotonicity cannot be determined. [Option ID = 8528]
3. is neither increasing nor decreasing function. [Option ID = 8527]
4. is a decreasing function. [Option ID = 8526]
Correct Answer :-
* is an increasing function. [Option ID = 8525]
49) Which one of the statements is false? [Question ID = 2117]

Every quotient group of a cyclic group is cyclic.
1. 4 Srotp Y Sk [Option ID = 8465]

If G and H are groups and f: G — H is a homomorphism then finduces an isomorphism of

€ with H

5 PARS) [Option ID = 8467)

Every quotient group of an abelian group is abelian.
3. [Option ID = 8468]
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If G is a group and Z(G) is its centre such that the quotient group of G by Z(G) is cyclic, then G

1s abelian.

4 [Option ID = 8466]

Correct Answer :-
If G and H are groups and f: G — H is a homomorphism then finduces an isomorphism of
with H.

G
Ker(f) [Option ID = 8467]

50) For cubic spline interpolation which one of the following statements is true? [Question ID = 2149]

1. The second derivatives of the splines are continuous at the interior data points but not the first derivatives. [Option ID = 8594]
2. The third derivatives of the splines are continuous at the interior data points. [Option ID = 8596]

3. The first derivatives of the splines are continuous at the interior data points but not the second derivatives. [Option 1D = 8593]
4. The first and the second derivatives of the splines are continuous at the interior data points. [Option ID = 8595]

Correct Answer :-
= The first and the second derivatives of the splines are continuous at the interior data points. [Option ID = 8595]
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