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M.SC. (MATHEMATICS) ADMISSION TEST, 2020-2021

Duration : Two Hours Max Marks: 200
Date of Test : November 11, 2021 Part A: 70 x 2 = 140
Time of Test : 09 A.M. - 11 A.M. Part B: 10 x 6 = 60

[Particulars to be filled in by the Candidates

Name of the Candidate: .....

Father’s Name: .......cccceavnnent -

SignatUre of the Candidate Signature of tHe Miighiator
Instructions to Candidates

e Apnswer all Questions.

e The Question pape- <onsists of 11 pageé (including the cover page). Count the pages
before answering the questions.

e The Quastion paper consists of two sections nameiy ‘Part A’ and ‘Part 8’

e Part ‘A’ uf the guestion paper contains 70 Multiple Choice Questions and Part B contains
10 short answer type questions.

e Each question of Part A is followed by four alternative answers marked as (3), (b), (c) and
(d). Select one of the answers which you consider most appropriate and mark in the
answer sheet {OMR) provided as oer the instiuctions.

e Selecting more than one answer to a questior wouid result in it being treated as wrona
even if one of the choices is correct.

¢ Use ball point pen for rnarking the correct answers in the answer sheet.

e Incorrect answers in Part A shall resultin a negative score of 25%.

e Part ‘B’ of the Question paper contains 10 short answer type questions. Answer all the

questions in the answer booklet provided separately.

e The answer booklet along with the answer sheet (OMR) must be handed over to the

invigilator before leaving the examination hall.

» No request for re-evaluation/rechecking of the answer sheet shall be entertained.
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(a) 0 (b) 1
(c) (d) none of these.

. An asymptote of the curve z* + y° = 3azy is
(a)z+y=a (B)z+y=3a

(z+y=a (d)z+y+a=0.

. The expansion of tanz in powers of z by Maclaurin's Scries is valid in the interval

(a) (—oo, o) (b) (--3n/2, 37/2)

(¢) (=m, @) " (d) (=m/2. w/2).
. The function y = z° + =+ 1 has a point of inflection at

(a) z=0 (byz=1

(c)z=-1 (d) none of these.

1f a function is continuons in the closed interval [a, b], then it atteins its bounds in the
interval

(a) atleast twice
(c) atleast thrice

(b) atleast ouce
(d) atleast four times.

_ The value of the double integral [ J’u‘ﬁ'_"( 72 + 17 )dydr is
(a) w (b) /2
(c) 7/4 g (d) =/8.
_ The value of the integral [.(z +y — z)dz, where c: Ft)=ti—j+t%k 0<t<lis
(a) 5/6 (b) -5/6
(c) 1/3 (d) -1/3.

Consider the following statements: : Mo
I A function [(z,v) zan not have partial derivatives with respect to both w and y at
a point P if it is not continuous at P. . : ,

1I: A function f increases most rapidly in the direction of the gradient vector Vf at a
point P,

(a) both I and 11 are true
(e) 1 is false but 11 is true

(b) I is true but Tl is false
(d) both I and il are false.

The Aux of F = (z —¥)i+ 27 across tne circle 2% + 2 =1 in the zy-plane is
(a) m (b) 7/2
(e) 37/2 (d) 2.

)

functi S =3 —P +32° + 3y 9z hasa
"(Il‘:)'elocu:lczm :t) (1,0) " (b) local minima at (-3,2)
(c) saddle point at (1,0) (d) saddte'polnh at (1.?)-
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Consider the following statements:
I: A bounded sequence can not have a civergent subsequence.
11: If & series is convergeny, then its every rearrangement is convergent, —
() I is correct but not 11 £b) 11 is correct but not |

{c) both I and 1I are correct (d) nesther I nor II is correct.

! i s o B iy W SIS S
Tue.senes e e S
(&) is convergent

¢5] is divergent
(c) oscillates finitely

{d) oscillates infinitely

Which of the following is not correct?

{a) A bounded sequence has atleast ore convergent subsequence

(b) A roonotone sequence can not oscillate

{c) A sequence is convergent if aad only if it is monotonic and bounded.
(d) A sequence has 2 limit point L if L is the limit point of its ;ange.

Al

Which of the following statement is comect?. , | .
{a) A continuous function i¢ a function of bounded variation
(b) A function of bounded variation is continuous

(¢) If f is Riemann integrable over [a, b], then g{z) = [T f(z)dz is not differentizble
(d) A monotene function caunot have a discoutinuity ef Tl-kind

00
\1e:)

The linit of a sequence {a,}, where a, = T is
v+ 1)
1
() ¢ L) =
2
1
(c) € (d) >

. : 2
The inverse of the element ( ; g \ in GLa(Zy,) is
\ .4,

[ 9 &) A
(@) (\m 5) (b) (\,3 o

9 9 _ IR
(c)kw 8) (d)(z 5)'
Let G= Zs = {1,2.3,3}. If a: G — G is defined by ofg) = g* forall g€ G. Then
(a) @ is a one-one humomorphism but not otto
(b) e is an onto homomorphisim but not ene-one

(¢) @ is one-one and onto but not & homomotphism
\j e is an isomorphism

=6

/

Iat 7= (37125)43216) € S, the symmetric group on 7 symbols. Then the
ocder of  is
() 7
4e) 5

(b) 4
(d) 9.

|



a a

19. Inthegroqu={(a a

identity element is
11 1/2 1/2
(a) (1 1) ‘*’)(1/2 1/2)
1/3 1/3 10
(C)(l/3 1/3) (d)(o 1)'

20. If in a group G,z® = e and zyz~' = y” for all x.y € G. then the order of y is

) |0#a€ R} with respect to matrix multiplication, the

1

(a 30 {b) 31
(c) 32 (d) 33.
21. If a tangent to the parabola y* = 8z makes an angle 45° with z-axis, then its point of
contact is |V
(a) (1,2) (b) 21) et
(c) (2,4) (d) (4.2).

22. The equation 2% + y*+ 42 + 6y + 13 = 0 represents
(a) a pair of comcident straight lines (b) a parabola
{c) a point c'rcle (d) an ellipse.

93. All chords of the curve 32 — y* — 22 +4y = 0 which subtend a right angle at the origin
pass through TR A Ry

() (1,2) (b) (1,-2) ) e
AL+ A 3 - Y+
(c) (-1.-2) (d) (1.1). Jq._x_z

24, Examine the following statcments
[ If {5,7/4). (=5 —3m/4) are the polar coordinates of A and B, then A and B are
distince.
I1. The equation 4a? — y* — 2% — 2yz = C 1epresents a cone. ‘ y ’
III. The lines y = 2z and y = 3z are conjugate diameters of the ellipse 212+ 39° = L.
Which of the above statement/statements is/are not corroet?
(a) I, 1T and III (b) I and II only
() 11 and IiI vuly (d) I only.

25. lfz=a (t + -:-) andy=a (t — %), then the locus of the point iz, ) is
(&) +¢° = 4a* (b) :z:.'z-_r,/2 =a"2
{c) 42% — y* = a* () 2* - y* = 4a”.

26. Let X = N x {0,1}. Define a relation Ron X as: (fz.b)R(c, dyifa < cor(a=cand
b < d), where < is the usaal relation on N. Then R is

(a) reflexive but not transitive (h) transit.iveﬂbut. not rcf:exwe;i‘e
(c) refelxive and transitiv: {d) neither reflexive nor
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27.

28.

29.

30

31.

32:

33.

34.

Which of the following is a correct statewent regarding a map f : 4 — B7
(a) If f is injective, then its any extension is also ujective ‘

(b) Every extension of f is unique ;

(c) If f is bijective, then its any extension is also bijective

{d) If [ is injective, then its uy restriction is also injective.

Let (X = {2, 4.8. 12}. R) be a partially ordered set, where & ic defined on X zs follows:
a,b€ X,aRbif and only if a|b ie., a divides b. Then which of the :

e following is a correct
(a) X is a totally ordered set.

(b) X is a well ordered set.

(c) 2 is the first element of X

(d) the set cf all minimal elements is not a singleton set.

Considera set A = {1,2,3.4,--- .20} and let R be an equivalence relation on A defined
as follows i 2.y € A. 2Ry if and only if 4|(z — y) The equivalence class deta

3 rramed by
19 ie. 18} will be :
{2) {19.7.15,3.11} th) {11,7.15.13,19)
(c} {29.13,7,6.1} (d} {5,12,17.9,19} 2
The last digit of £33} =T =
The last digif of (33} is N “ o
: <t A
<a) 6 (b) 2 °>) % b=
(e) 4 (d) 8. i A
L% |,
The remainder. when 98 is divided by 101 3= A_m'&""’
(a) 20 (b) 35 et SR
(c) 40 (d) 50. =
There is an integer z such that
(a) = 23 (mod 1000) and 2 = 15(mod 6789)
(b) = 23 (mod 1000) and 1 = 54imnd 6720}
W) & =82 Lo MDY and o= Ademad iNTRY
(d) £ =52 (inod 1000) and =z = 54(mod 9876)
which of we above statement 1s talse’
Let Z be the ring of integers. Which of the following is an integral domain?
. T
(a) Quotient ring 7%
(b) 2 xZ.
(c) The ring of all 2 x 2 diagonal matrices with entries from 2
(d) The polynomial ring Z|z|.
Let Zy = {0,1,2,3,4,5,8,7} be the ring of residue classes madulo 8. Which one amon«

the following is not a correct staiement regarding Zs?

(a) 1,3,5,7 are the only units of Z.

(b) 4 is the only element which is reducible but not prime.

(c) 2 and  are the only elements which are both prime and irreducible.
(d) 2 and & ave associates of each other because 2|6 and 6|2.
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49. Lel A be a matrix of order m x n of rank . Then which of the following statements
is incorrect” ;
/a) The dimension cf column space of A is 7.
(b} The row rank of A isr.
(c) There exists a nonzero minor of A of order 7-
(d) The maximum nwaber of linearly independent rows of Ais less thay 7.

35. In the ring of integers, which of the following is not correct?
(a) Every prime ideal is maximal.
(b) Every maximal ideal is prime.
(c) Every non-_ero prime ideal is maximal.
(d) Zero ideal is a prime ideal.

36. Let f: R, = R» be a ring homomorphism. Then which of the following statement is

2 A 43. The rank of the linear transformation T': R* — R* defined by
(aj If R', is a.ﬁeld, then f is either injective or a zero homomcrphism. Z;():ijz, e +(;;‘;‘ el
(b) I 1 is an ideal of Ry, then f(7) is an ideal of R,. (c) 3 (d) none of these.

(c) If S is a subring of Ry, then f~*(S) is a subring of Ry.

() If R; has identity 1 and f is onto. the f(1) is the identity of R,. 44. The angle between the lires z +y+2z =0, yz+2z2z— 2zy =01is

Rt : b) /4
37. The number of surjective ring homomorphism that can be defined from Z7 to 23 will ?3 :;g Edg :;-z
be : 2 X
(a) O (b) 3 : 45. The Enes given by z — y — 2 =0, ays + b2z +cxy = 0 are at right angies if
(c) 7 (d) 21 () e=b+e (b)a=b—-c¢c
(¢) c=3@—b) (d) b= 3(a+c)

28, In R® consider the following statements on the subset

g ) 465, The point of contact of the plane 4z — Gy + 32 = 5 aud the conicoid 217 — 6y +32* =5
S ={(1,0,0),(0.1,0),(0,0,1). (1.1, 1), (1. 1.0)}- is

{a) (11,1 (h) (1,2,1
I. § is lincarly dependent. (@) (LL1) ) (1,2,1)

Q) (211 d) (2.2.2). 4
I1. All subsets of S containing three vectors are linearly independent. : () & ) (@) ( )
TTL. All subsets of S containing four vectors are linearly dependent 47. Let D= £ Then the value of {‘D‘H}x"' is
Which of the following is correct | ; b T
(a) I, 11 and 11T (b) I and IT \ (a) zogx (b) = .
(c) T and III (d) il and TIL . © _ogg:f @ l%:_,,?,;'
i V b finite dimensional vector space and T : V — V be a linear map such : ) 4 R
39 if:t T’: :r(l)y — Tx = 0. Then which of the following is not correct? 42 The diffcrential cqaativn |."(¥l + iy = 0,uV) = L has
) = r(T?) - M) RIT)N FertTY = {0} : (&) uo soluuon (b) unique solution
((a)) ;{((72’)7: ker('Tz) {0} (d) R(T?) N ker(T*) # { 0}. : {¢) finite number of solutivis {d) wiinite number of safations.
(+ -
1. Let K2 be a vector space over R and B = {(2.1),(3:2)} be au ordered basis. Let 49. The number of linearly independent solutions of the differential equation
: T : R? —+ R? be the lineac t.mnsfo.'mati?n which reflects R? about z-axis. Then [T}s, WPy X5 .‘.i!‘. e
the matrix of T with respect to the basis B s z = zdx +12y
(a) is of rank 1 (b) is simiiar to ( § 1 ) P
terminant 5 (d) nore of the these. i (a) 0 (b) 1
(¢) has de a o -

S 7. = {0,1,3} is the field of residue :
s — 74 % 25 be a ver!or space over Z,, where Z3 = {0, 1, ; :
3 ;ca:s‘:s mo?lu]o ; and W = [(1,1)] is a subspace of V. The number of elements in the i
quotient space ¥ willbe
(a) 6 <b) 4
() 2 (d) 3.
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If » = z is a solution of the differential equation

dy 2] d

e e o G Y

dz? zz"'z) (“T,—v)=0(0<z<oo),
then its general solution is :
(a) (@ + Be )z

(c) (az + Be) e e

(d) (ae* + B)z.

I}!}JJ(’") = Xe?* + eP* (3 # 2) is a solution of the differential equation
Y . AT

F;z + g 6y = 0 satisfying y/(0) = 5, then y(0) is equa’ «o

a)l

b) 4
(¢) 5 2:1; 9,

5l.

52. A bounded solution to the partial diﬂ’eren-tial equation % = d'u

==—=—Se
(8) elz,8) = —e~* e e

(b) u(z.t) =e et
‘c) u(z,t) =e = +e"

(d) u(z,t) =z4ct.

53. The integral surface to tie first order partial differential 2quation

a
2y(z — 3)5;— +(2z - :)g—; = y(2z — 3)
passing through the curve w+yt =2z, z=101Is

(a) 2 4y? - 22 =2r 44z = 0 (b) «? 492 —?--2x +8: =0
()P +y+ 2 =22+ 16z =0

o

-1 =

1S

(d) 22 +y* + 2 — 20+ 182=0.

=4zz i8

=0

P, then tana

54. ‘The solution of partial differential equation (2% — y? — 2*) + 21y
PRTIr S By
() ¢ (yz, i_i'—”——ti) =0 ®) & (z/ S
. 2 o ; Z zl 4 yl + Z‘
z Lyt y 24y g
(c)d;(;,.__’t.;_—)=n (d)g.s(.z, o )
15, If @ is the angle which the resultant of the forces P and @ makes with
is eq\.uzl2 ZZsa G

(a) T-,Tg;;,'& o) 53 %cosa

) P Qeosa e Q+ Psina’

\ "[:g(( mf’l)’
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59.

61.

62.

63

64.
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. A ball moving with a velocity v; on 2 horizontal plane collides with 2 fixed ball directk
and asa result of the collision, the two balls start moving in the direction of ur w'n.{
velof;ti 1':} and v} respectively. Then the coefficient of restitution € is given by l :
@) 22 (b) —=

" ; Ugiest
(© ‘ﬁ:_'fl 1"{ =

= (@22

¥y o .

. Al0kg vgrtica.l force is applied to the end A of a lever which is attached to a shaft at
0. If OA is 36 cm. long and makes 45° with the horizontal, then the moment of iorcx

about O is
(a) 180v2 (b)181v2
(d) 183v/2.

(c) 1822

Let Y = [0,1] be a subspace of R with usual metric. Then the set 4 = (0,3} s
(a) closed in ¥ (b) open in ¥ but not in A
(c) closed in Y anc R (d) oper in ¥ and R.

Q is a subset of the metric space R (with usual metric). Then the set of isolated poinws
of Qis

(a) Q
(c) R

{t) &
(@ N

. Which of the following statements is not correet”?

(a) Let A be a subsel of a metric space X. Then A is no where dense in X if and only
it X\A is dense in X

(L) Let A be a closed subset cf a metric space. X
and only if X\A is dense in X.

(c) If X\A is dense in X for any subset
dense in X.

(d) The set of all rational numbers Q in R is of first category.

Then A is no where dense it X if

A of a wetric space X, then A is 1o whtle

The open sphere Sifrg) with vantre al 7y and radius
(a) compact
(c) closed

1ot r S ox

o

(b) not compact
() none of the above

[f & function f is analytic within and on a simple closed contour C, then Je [(z)dz s
(a) 0 (b) 2ai
(C) 1 i (d) -1 \‘.' \/‘_f’
it (ll_-;i\ = @+ tb, then ‘K“'/;.\
/
(a) a=2,b=-1 (h)ya=1,b=0
(c)a=0,b=1 (de=-1b=2

The harmonic conjugate of the function u(z,y) = 7° — 3ty -3z ' is

(b) 2* - 3zPy — 3a3® +°
(d) 2° + 3zPy + By — .
|

(a) 2° - 35y + 329 = 9°
(c) 2° + 32y — 3z —¢°
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67.

68.

69.

70.

ALIGARH MUSLIN
" UNIVERSITY
y

Which of the following is not an entire function?

(a) f(2) = 2 (b) £(z) = ¢

(©) fla)=e () f(z) = ¢

The value of integral fc z—e_éidz, C:lz+ l| =1,is
(a) 271 (b) 0

(c) 2mie! (d) 1.

Let C : 7 = 7(s) be a regular curve with curvature k and tersion . Then e

s is given
by -
(a) K't — K*i+ K7b (b) K*t — K'nn+ Kb
(c) 7t + K'n — K1b " (d) ~K*+K'n+ Krb. | ’!
If the coefficients of secord fundamental form on a surface are zero, then the surface is ‘
(a) a sphare (b) a cylinder ;

(e) hyperboloid of two.sheets (d) a plane.

the curve is a ‘ :
(a) circle (b) straigh!, line :
(c) parabola (d) geodesic. :

H
If the osculating plane of a curve on a surface contains the normal to the surface, then i!

If K denotes the Gaussian Curvature of a surface, then which of the foilowing stat>- }
ments is true? s . : i
(a) K > 0 at elliptic points (b) K < 0 at hyperbolie points |
(c) K = 0 at parabolic points (d) all the above. ‘
|
\

71.

73.

75.

76.

77.

78.

79.

PART-B

Show that, for any value of 6, the straight line

3(cos )z + 2{sin )y — 6 =90
touches the ellipse 92% 4+ 4y* — 36 = (.

Find the value of @ for which the curvature of the helix r = acost,y =

asing,
z="5t, (¢ > 0) is maximum. Compute that maximum value of the curvature.

Prove that there exists no nonzero iinear transformetion T : B? — R? such that

T(a,b) = (0,0) for all (a,b) lying on the straight line 2z + 3y+5=0, where R? isa °
vector space over R.

N

P

i

If y(2) satisties the initial value problem U |

(=* + y)dz = zdy, y(l) =2,
then find the value of y(2)

Let G = Z; x Zz,' H = ((2,1)) and K = ((2,0)). Then prove or disprove that G/H
is isomorphic to G/If.

Using division algorithm, show that the square of au

y odd integer is of the form 8k +1
for some integer k. i

Find liea sup. and limit inf. of the sequence {un}s where

(—=1)"
2, T COS T T ——.

n

Let f . Q[z] = Q[v7| be a ring homomorphism such that f(P(z)) = P(~/7). Prove
that Ker f is a principal ideal generated by (z* - 7).

Prove that every Cauchy sequence in a discrete metric space is convergent,
Evaluate the integral
i dz

(4 —m) Jizj=4 2cO5 2

10
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