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Multiple Choice Questions
For BA, BSc (Mathematics)

Complex Numbers An effort by: Akhtar Abbas

1. If z is any complex number, then 2 — 2 equals:
A. 2 Im(z)
B. -2 Im(z2)
C. 2 Im(2)i
D. -2 Im(2)i

2. Complex numbers with 0 as real part are called:
A. imaginary numbers
B. pure non real numbers
C. pure imaginary numbers

D. pure complex numbers

3. The argument of which of the following number,ig hot defined?
A0
B. 1
C. 1/0
D. i

4. If 0 is the principal argument Wrg(z). of-&-complex number z, then:
A 0<6O<2r
B. -7 <60 <\m
C. —m <O
D. —m<60<m

5. For k € Z, the relationship between arg(z) and Arg(z) is:
A. arg(z2)= Arg(z)+2km
B. Arg(z)= arg(z)+2km
C. arg(z)= Arg(z)—2km
D. All of these

For answers with detailed explanation, visit YouTube Channel Suppose Math
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6. Which of the following is unique?
A. Arg(z)
B. arg(z)
C. Both A and B
D. None of these

7. We can write r(cosf + isinf) as
A. rsic
B. resif
C. rcisf
D. rcosft

8. The value of arg(h) is: 8\
A 0° QQ
B. 90°

. X
C. 180 O» Q‘\

: \
D. 270 ¢ O
\
9. The value of arg(—5) is: 0\.\» Q/@
A 0° \)Q/ Q%
B. 90° K QQ

o >
C. 180 \0
D. 270° ?10

10. The value of arg(5i) g\& (&

A. 0°
B. 90° ?& ’{0
C. 180°
D. 270°

11. The value of arg(—>5i) is
A, 0°

B. —90°

C. 180°

D. 270°

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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12.

13.

14.

15.

16.

17.

The value of Arg(—57) is
A, 0°
B. 90°
C. 180°
D. 270°

The value of Arg(—5) is
A, 0°
B. 90°
C. 180°
D. 270°

The equation of a circle with center at origin and radius 2 is: 8\

A 2] =2 Q

B. [z] =4 0

C. |z| =V2

D. None of these Qﬂ
& &

%Q/

Which of the following is not true? \W
A. arg(z129)= arg(z1) + arg(z
B. Arg(z129)= Arg(z1) + Ar%@Q) f\\QAQ
C. 2z = |z \0 @%
D. arg(Z)= arg(z1) ?@(22) Q
The least value of |z K@& is: &\}
A ||z +
B ||Z1||z2|¥» ﬂo
C. lzal/lzl|

D. [[z1] = [zl

The inequality ||2z1| — |22|| < |21 + 22| < |21] + |22 is called:
A. Triangle Inequality
B. Minkowski Inequality
C. Cauchy-Schwarz Inequality
D. Holder’s Inequality

For answers with detailed explanation, visit YouTube Channel Suppose Math
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18. The principal argument of any complex number can not be:

T
AT

Ve

B. &
C. I
D

I
NIE

19. If |2| = 2i(1 —i)(2 — 44)(3 + 7), then |z| equals:
A. 20
B. —20
C. 40
D. —40

20. z = a + b is pure imaginary if and only if: 8\
A z=-2Z Q
B.z2=7% \‘6
C.z=-z \®
D. z =21 ﬁQﬁ \;

21. If z; = 24 + Ti and |25] = 6, then the least 6&&3 of z@@zﬂ is:

A 31 Q)QJ
g 11 for &@:7&
" |bz+al ’ Q\ \»

D. -1

23. Locus of the points satisfying Re(iz) = 3 is:
A. a line parallel to x-axis
B. a line parallel to y-axis
C. acircle

D. a parabola

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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24.

25.

26.

27.

28.

29.

For all integers n, we have:

A. (cosf +isinf)" = cosnb + isinnd

n

cosf + isin§)" = cosnf — isinnb

B. ( )
C. (cosf —isin®)™ = cosnb + i sinnd
D. ( )

—-n

cosf +isinf = cosnb + isin nd

The value of (%)6 is:

A. 0O
B. 1
C. 1
D. -1
For any integers n, we have (sinz + icosx)"” = QS\
A. sinn(§ —z) +icosn(y — ) 6
B. cosn(g r) +isinn(§ — ) @\4
. sinn(§ +x) +icosn(f + x) Q/ﬁ @®
: 81nn(%+x)+icosn(%+3:) A

If x = cosf@ + isinf, then the value 0@@0
A. cosf+isind
B. sinf +icos@ \0®$
C. cosf —isinf ?10

D. sinf — zcos@

If:(:—(:089+251 enth (S’lueof—:
A. cosnf %&rsmn‘&o
B. sinn# + icosnb
C. cosnfl —isinnd

D. sinnf — i cosnb

If = cos + isin 0, then the value of " xi”_
A. 2isinnf
B. 2icosnd
C. 2cosnb
D

. 2sinnb

For answers with detailed explanation, visit YouTube Channel Suppose Math
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30.

31.

32.

33.

34.

35.

If z = cos@ + vsin @, then the value of " — Iin:

A. 2isinnx
B. 2¢cosnz
C. 2cosnx

D. 2sinnzx

If |z] = r and arg(z) = 0, then all the nth roots of z are:

A. racis(2ntt)

1,w,w?, ...,w" ! are nth roots of:
A. zero 6
B. unity @\4
C. 2i y Qﬁ @Q@
D. None of these
e

If z is a root of w, then which of followin@};# also é%aot of w?
N
B. —z
C.z \0
D. 2! ( ?y \OQ/
Three cube roots of ng: (&\}
A 22w,2 % ﬂo\y
B. 2i, in,%aﬂ
C. -2, —2w, —2uw?
D. —2i, —2iw, —2iw?
Sum of four fourth roots of unity is:
A0
B. 1
C.1
D. -1

O

For answers with detailed explanation, visit YouTube Channel Suppose Math
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(cos 0+isin 0)"
(cos p+i sin )™
A. cos(mb + ne) + isin(mb + ne)
B. cos(nf + me) + isin(nf + mo)
C. cos(mf — ng) + i sm(m«9 —ne)
D. cos(nf — meo) in(nfd — mo)

36. equals:

11

(cos a—isin @) ls:
5 equals:

(cos B+isin [3)
A. cos(1la+98) + isin(1la + 95)
B. cos(1lae — 908) + isin(1lla — 95)
C. cos(—1la+96) +isin(—11la + 90)
(=

1la — 98) +isin(—11la — 90)
e R\

P 1 L ez _e~iz
38. For a complex number z, (e te ™) — 6

A. cotz 6\‘

37.

D. cos

B. tanz Qﬁ )\\,®
C. cothz Q\& @®®
D. tanh z QJ O$

30. sin? z + cos? z= $Q) 3
Al O S
B —1 ?10\0 @
C. 0 (
D. QSinzcos%\.@ &
40. siniz= 0
A. sinh z ?y ﬂ
B. sinhiz
C. isinz

D. isinhz

41. COS12=
A. coshz
B. coshiz
C. icosz

D. 2coshz

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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42. tan 1z=

A,
B.
C.
D.

tanh z
tanh iz
1tan z

1tanh z

43. sinh 1z=

A.
B.
C.
D.

sin z
78in z
sinh z

1sinh z

44. coshi1z=

Al
B.
C.
D.

COS 2
1COS 2
cosh z

i cosh z

45. tanh 12=

A.

tan z

B. itanz
C.
D

. ¢tanh 2

tanh 2

). e

Important Points

1S NEVer, Zeyo.

(i

(ii). For z = x + iy, || = €"

(iii). |€ZH| = 1, where 6 € R,

(iv). e* = 1 if and only if z = 2kmi, where k € Z.

(v). et = e* if and only if 21 — 20 = 2kmi, where k € Z.

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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46.

47.

48.

Multiplication of a vector z by ...
of measure «.

A e®
B. e™@
C. e@
D. et

rotates the vector z counterclockwise through an angle

-3 — 4=
. —-14
A 5€2tan 3
, 14
B. 562(—’5&11 13

C 5€i(7r—tan_1

>

)
)

ok~

D 5ei(7r+tan_1

For any complex number z, log z= 0

A. In|z| +iargz @\

B. Inz +iarg|z| Q/ﬁ 0«\\'0
C. In|z| 4+ targ|z| & 6\

D. All of these Q\' %QJ

49. Which number(s) has(have) no compl Mogar
Ao \0@ &
B. Negative real nu
C. Non positive re nﬁy
D. None of t%@ (&\»

50. For any complex &‘hbeﬂ@ gr=

A In|z|+7 Arg =z
B. Inz +1i Arg |z|
C. In|z| +1i Arg ||
D. All of these

51. The value of Log(—1) is:
A T

B
C. =Z14
D

For answers with detailed explanation, visit YouTube Channel Suppose Math
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52.

93.

o4.

55.

96.

o7.

If x is any negative real number, then Logx is:
A lnz+im
B. Inx —r
C. In(—z) +im
D. In(—z) —im
log(e*)=
Az
B. z+2nm
C. z+2nmi
D. e?

If z is a positive real number, then S\

A. Log(z)=log(z) 6

B. Log(z)=log(z)+ 2nm

X,
C. log(z)=Log(z nm
log(z)=Log(=)+ 2 \} %\

\
D. None of these Q @
\
sinh™! 2= O\,\» Q/@
A log(z+Vz22+1 QJ 0%

A. ilog(iz + V1 + 22)

B. —ilog(iz — m)
C. —ilog(iz + V1 + 22)
D. —ilog(iz + V1 — 22)

For answers with detailed explanation, visit YouTube Channel Suppose Math
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58. If z and w are complex numbers, then z*=
A. exp(zlogw)
B. zexp(logw)
C. exp(wlog 2)
D. wexp(log z)

59. If z and w are complex numbers, then the principal value of 2z is

A. exp(zLogw)
B. zexp(Logw)
C. exp(wLogz)
D. wexp(Logz)

60. The principal value of ’LZ is: 8\
A e? \SQ

B. —e 0:&
c e &
D. —e 2 Q\‘&
61. The principal value of (—1) is: \)QJ 0%
A el ®$\ %\\
B. e "
c. —e” ?10\0 @

D. —e " @(
62. The principal valug&&\o)}” &

R

B. —e2
_T
C.e 2
o7
D. —e 2

63. If a is a positive real number, then the principal value of a’ is:
A. cos(Ina) + isin(Ina)
B. cos(a) + isin(a)
C. sin(a) + i cos(a)
D. sin(Ina) + icos(Ina)

For answers with detailed explanation, visit YouTube Channel Suppose Math
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64. Log(l —i)=
1 iy’
A. §1n2+z
1 s
1 3mi
C §ln2+T
1 3mi

x@\

Qﬁ Q{\ Akhtar Abbas
& ‘@9 turer in Mathematics
Q\ O%Q/ University of Jhang

Q)Q/ »QQ 0332-6297570

For answers with detailed explanation, visit YouTube Channel Suppose Math
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Groups An effort by: Akhtar Abbas

1. Which of the following is not a binary operation on R?
A+
B. —
C. x
D. +

2. An element b € G is inverse of a € G if:

A. ab="ba
B. ab = ab?
C. ba = a?b
D. ab=ba =¢

3. An element x of a group G is said to be ... if 22 & .
A. Nilpotent
B. Involutory
C. Idempotent
D. Square

W

. The only idempotent element i a group-is:
A. Inverse
B. Identity
C. Both Anaud B
D. None of these

5. Which of the following is a group under multiplication?
A Z

B. Q
C. R
D. Q- {0}

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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6. A group is abelian if its Cayley’s table is ... about its main diagonal.

A. Symmetric
B. Skew symmetric
C. Hermitian

D. Skew Hermitian

2kmi

7. The set of all the nth roots of unity, C,, = {e™» , k=0,1,...,n — 1} is a group under:

A. Addition
B. Subtraction
C. Multiplication

D. Division

8. In the group of Quaternions {£1, £i, -7, £k}, which of the fogb‘ving is not true?

A k=i Q
B. ik = —j \S

, \
C.jo=-1 @ \\'0

\
D. None of these Q @
9. In the group Zs, the inverse of 3 is: Q\'& QJ@
AT \)QJ 0%
B. 2 $\ ’\NQAQ
C. 3 \00‘ S
D. 4

o
10. Which of the followin&@ ds &a\ﬁ oup.
A. Cancell% \}

R 40

B. Associ e

C. Both A and B
D. None of these

11. For a,b € G, we have (ab)™'=
A. ab
B. a”1p7!
C. vlat
D. ba

For answers with detailed explanation, visit YouTube Channel Suppose Math
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12. The number of elements in a group is called its:

13.

14.

15.

16.

17.

A. degree
B. order
C. power

D. None of these

The least positive integer n, such that a™ =... is called order of a.
A e
B. a
C. at
D. None of these
Let a € G has order n. Then, for any integer k, a* = e if and(ouly if
integer.
=nk
n = qk
k = nq

O aw >

None of these

If |a| = 5, then for what value of n, a"= €7
A. 10
B. 15
C. 20
D. All of these
The set {1, 3,5, 7}, i3 'group under:
A. Addition
B. Multiplication
C. Addition modulo 8
D. Multiplication modulo 8

..., Where ¢ is an

The set {1,3,5,7} is a group under Multiplication modulo 8. The inverse of 5 is:

o Wl

For answers with detailed explanation, visit YouTube Channel Suppose Math
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18. The set {1,3,5,7} is a group under Multiplication modulo 8. The order of 5 is:
A1l

B. 2
C. 3
D. 4

19. Let G be a group and a,b € GG, which of the following is true?
A lal = a1
B. |ab| = |bal
C. |a|] = |bab™|
D. All of these

20. Every group of ... order contains at least one element of order{2:
A. Prime
B. Even
C. Odd

D. Composite

21. Let G be a group and the order of x € G is‘odd. Then there exists an element y € GG

such that:
A y=ux
B.y =2z
C.y=a?
D. y=2a3

22. Which of the followhigare not groups? (Free to choose more than one options).
A. The setef positivel rational numbers under multiplication
B. The set of complex numbers z such that |z| = 1, under multiplication

C. The set Z of all integers under the binary operation x defined by
axb=a—b, Yab €7Z

The set Q' of all irrational numbers under multiplication
R* = {z € R: z > 0} under multiplication
R~ ={z € R: z < 0} under multiplication

@ = = U

E = {¢e" : x € R} under multiplication

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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23. Let G be a group and 22 = e, for all x € G, then G is:

A.
B.
C.
D.

Abelian
Non Abelian

Commutative
Both A and C

24. Which of the following is false? (Free to choose more than one options).

A,

E.
F.
G.

A group can have more than one identity element.

B. The null set can be considered to be a group.
C.
D

. Every set of numbers which is group under addition is also a group under

There may be groups in which the cancellation law fails.

multiplication and vice versa.
The set R of real numbers is a group under subtraetion.
The set of all nonzero integers is a group under division.

To each element of a group, there corresponds only one inverse element.

25. Let G be a group. Which of the following is not nnique in G¥

A.
B.
C.
D.

identity
inverse of an element
idempotent

None of these

26. The set GLy(R) is the collection of all 22/ matrices with real entries whose determinant

1S:

A.
B.
C.
D.

Zero
Nonzerp
Unit

1

27. (Z,+) is a subgroup of:

Al
B.
C.

(Z,+)
(R,+)
(C,+)

D. All of these

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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28.

29.

30.

31.

32.

33.

Every group has at least ... subgroups.
A1
B. 2
C. 3
D. 4

A non empty subset of a group G is a subgroup of G if and only if for a,b € H, we
have:

ba=' € H
ab' e H
abe H

Both A and B

O aw >

The ... of subgroups is a subgroup.
A. Intersection
B. Union
C. Difference

D. Symmetric difference

If every element of a group G is a power of one and\the same element, then G is called:
A. Infinite
B. Finite
C. Cyclic

D. Symmetric

Every subgroup of a\gy¢lic greup is:
A. Abelian
B. Normal
C. Cyclic
D. Trivial

Let G be a group of order 18, then G must have a unique subgroup of order:
A5
B. 6
C. 7
D. 8

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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34. Every cyclic group is:
A. Abelian
B. Normal
C. Finite
D. Infinite

35. Every cyclic group of even order has a unique subgroup of order:
A 2
B. 3
C. 4
D. 5

36. The number of subgroups of a cyclic group of order 12 is: 8\
A 3 00
B. 4
C. 5 \ \0
D. 6 &Qﬂ N

37. Group of order ... has not a proper non- trld&\}sub @
A. 46
B. 47 $Q) \&Q
C. 48 \00‘ S

D. 50

38. An infinite cyclic gro G& W generators.
Al \\
N

B. 2
C. 3
D. 4

39. The order of 3 in the group {0,1,2,3} is
A1l
B. 2
C. 3
D. 4

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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40. Let G be a group, H be a subgroup of G and a € G, then which of the following is a
subgroup of G?

A. aH
B. Ha
C. Ha!
D. aHa™!
41. If H and K are subgroups of a group G, then which of the following need not to be a
subgroup of G7
AL HUK
B. HNK
C. He
D. eK

42. Let G be a group and G =< a >, for some a € G, then ¢ 1s*called ... of G.
A. Involutory
B. Idempotent
C. Generator

D. None of these

43. Let G be a finite group of order n generated hy\d € G. Then a' = o’ if and only if:
A nl(i— j)
B. n|(i + j)
C.i=y
D. None of these

44. Let G be an infinitegroup @enerated by a € G. Then o = o’ if and only if:
A nl(i - )
B. n|(i+j)
C.i=j
D. None of these

45. Let G be a cyclic group of order 18. How many subgroups of G are of order 67
A1

B. 2

C. 3

D.

None of these

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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46. A partition of a set A is the collection of subsets {A; : ¢ € I} of A such that
Al A=U{4;:iel}and A;NA; = ¢, where i,j € I and i # j.
B. A=U{4;,:i€l} and A;,NA; = ¢, wherei,j €l and i =j.
C. A=U{A,:iel}and A, NA; # ¢, wherei,j € [ and i # j.
D. A=n{A;:iel}and A;NA; = ¢, where i,j € [ and i # j.

47. Let H be a subgroup of GG. Then the set of all left cosets of H in G defines a ...on G.
A. Equivalence relation
B. Partition

C. Transitive relation
D. All of these
48. The number of distinct left cosets of a subgroup H of a group, & is called the ... of H
in G, and it is denoted by [G : H].
A. Index
B. Cardinality
C. Order
D. Partition

49. The index of {0,2,4} in {0,1,2,3,4, 5} ist
A.
B.
C.
D.

N N

50. The index of {0, £2\&¥, ...} in bhe group (Z, +) is:
A0
B. 1
C. 2
D.
51. ”Both the order and index of a subgroup of a finite group divides the order of the group”
is the statement of:
A. Division Algorithm
B. Lagrange Theorem
C. Euclid Theorem
D. Cayley Theorem

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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52. The order of an element of a finite group divides:
A. the order of group
B. the order of subgroup
C. the index of every subgroup
D. None of these

53. A group of order ... is always cyclic.
AT
B. 8
C. 9
D. 10

54. A finite group of ... order is necessarily cyclic. 8\

A. Prime 0
B. Even
X\
C. Odd @
D. Composite QQ/ﬁ \\'®
Y
55. Which of the following abelian group is na‘(}}}hc? QJ
A. (Z,+) O
B. (Q, +) $Q) ‘QQ
C. (R,+) \00‘
D. Both B and C ?10 Q/

56. Let G be a group of o @9 (§ have a subgroup of order:

A. 30

e W &
C. 50
D. 60

57. Let G be a cyclic group of order n generated by a. Then for any 1 < k < n, the order

of a is:

A —E

B
C n
D

For answers with detailed explanation, visit YouTube Channel Suppose Math
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58. Let G be a cyclic group of order 24 generated by a. Then the order of a' is:
A6
B. 14
C. 18
D. 24
59. Let H and K be two finite subgroups of a group G whose orders are relatively prime,
then H N K equals:
A. {e,a}
B. HUK
C. HK
D. {e}
60. Let X be a nonempty set. A bijective function f : X — X (is\called a ... on X.
A. Homomorphism
B. Isomorphism
C. Endomorphism

D. Permutation

61. The set of all permutations on a set X¢is\dénoted by:
A SX
B. XS
C. Sx
D. Xg

62. The set 5, is a groug\inder théroperation of ... of permutations.
A. Addition
B. Subtraction
C. Multiplication

D. Composition

63. The order of symmetric group of degree n is:
A n

B. n!

no|S.

C.
D.

—~
NI

)

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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64. Composition of permutations is not:
A. Associative
B. Closed
C. Commutative
D. All of these

1 2 3

65. If f1 = <1 3 2) and fo = (il)) ? g), then fi o f5 equals:

N
b
o (129) \\3

a2

66. A permutation of the form (a1 ) s‘c@ﬁed @@Of length k.

A. Permutation

w@c’
B. Cycle
C. Transposition \0 ®$\ % \}QAQ

D. Matrix
67. If two cycles act on mut ll?y lSJ QSets then they:
. can co ut
B. must ¢ @
C. don’t c mut
D. None of these
68. f a=(123)and g =(578), then:

A apf=1
B. fa=1
C. af = Pa
D. af # Pa

O

For answers with detailed explanation, visit YouTube Channel Suppose Math
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69. Every permutation of degree n can be written as a ... of cyclic permutations acting on
mutually disjoint sets.

A. Sum

B. Difference
C. Product

D. Quotient

70. A cycle of length 2 is called a :
A. Permutation
B. Transposition
C. Cycle
D. Matrix

71. Every cyclic permutation can be expressed as a ... of trangposition.
A. Sum
B. Difference
C. Product
D. Quotient

72. A permutation « in .5, is said to be ... «permutation+f it can be written as a product of
an even number of transposition.

A. Even

B. Odd

C. Composite
D. Cyeclic

73. Every transpositieiis anf.(\permutation.
A. Even
B. Odd
C. Composite
D. Cyclic

74. A cycle of even length is an ... permutation.
A. Even
B. Odd
C. Composite
D. Cyclic

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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75.

76.

77.

78.

79.

80.

The product of two even permutations is ... permutation.
A. Even
B. Odd
C. Composite
D. Cyclic

The product of two odd permutations is ... permutation.
A. Even
B. Odd
C. Composite
D. Cyclic

The product of an even and an odd permutations is ... permufation.
A. Even
B. Odd
C. Composite
D. Cyclic

If o is an odd permutation and 7 is a transpesition, then a7 is ... permutation.
A. Even
B. Odd
C. Both A and B
D. None of these
For n > 2, the number, gf\éven perniutations in .S, is ... the number of odd permutations
in S,.
Equal to
Not equal to

Q W >

Greater than

D. Lesser than

The set of even permutations in S, is denoted by:
A A,
B. E,
C. Sn
2
D. None of these

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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81. The number of elements in alternating group A, is:
A n
B.
C.
D. =z

I3

s

82. The order of a cyclic permutation of length m is:

A m
B.
C. m!
D.

83. The order of (; g i le ? 8 g 2 g }8) is: QS\
AL 10 O
B. 12 6\‘
C. 15 ﬂ@ﬁ
D. 20
12 3 @0}\»7 S
84. Inverse of the permutation ( &) :

3 5 4
1
Ll

1 ©)
B (6 ’

12 3°4\5 6
C. <4 6 ﬁ %@%
D. All of these
85. A ring R is an abelian group under:
A. Addition

B. Subtraction
C. Multiplication

N NN
ot Ot Ot
S, O D

4
4
4
1

N W W w

\ 5 3&0@

D. Division
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86.

87.

88.

89.

90.

91.

Which of the following is a ring under usual addition and multiplication?
A Z
B. Q
C. R
D. All of these

If (R,+,-) is a ring with additive identity 0, then for all a,b € R, we have:
A a0=0a=0
B. a(=b) = (—a)b = —ab
C. (—a)(—b) =ab
D. All of these

The multiplicative identity (if it exists) is called:
A. Unit
B. Unity
C. Identity
D. None of these

An element of a ring whose multiplicative inwerse exigts, is called:
A. Unit
B. Unity
C. Identity
D. None of these

Let R be a ring with unity. If ¢very nonzero element of R is unit, then R is called:
A. Divisiomring
B. Skew fi¢ld
C. Integral domain

D. Both A and B

A commutative division ring is called:
A. Integral Domain
B. Skew field
C. Field

D. Commutative ring

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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92. Which of the following is(are) field(s)?
A Q
B. R
C. C

D.

All of these

93. Z, is a field if and only if n is:
A. Prime

B.
C.
D.

Composite

Even

Odd

94. Which of the following are true? (Free to choose more than oneoption).

A.

mHY QW

Every field is a ring.

Every ring has a multiplicative identity.

Multiplication in a field is commutative.

The nonzero elements of a field form a \group undeér multiplication.
Addition in every ring is commutative.

Every element in a ring has an additive(inverse.

95. Which of the following is a field?

A,
B.

Z
Zg

C. ZIS
D. None of thése

Akhtar Abbas
Lecturer in Mathematics
University of Jhang
0332-6297570

Available at www.MathCity.org
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For BA, BSc (Mathematics)

Matrices An effort by: Akhtar Abbas

1. If a matrix has 3 columns and 6 rows then the order of matrix is:
A. 3x6
B. 18
C. 6x3
D. 3x3

2. If order of a matrix A is 3 x 6, then each row of A consists ... elements.
A3
B. 6
C. 18
D. None of these

3. A matrix A = [a;j]mxn is square if:
A.-m=n
B. m#n
C. m<n
D. m>n

4. A matrix that is not square\s:
A. Rectangular
B. Identity
C. Diagonal
D. Scalar

5. A matrix A = [a;;]mxn 1S row matrix if:
A n=1
B.n#1
C.m=1
D. m#1

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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6. In a square matrix A = [a;j]nxn, the elements ay1, as, ...a,, are called ... elements.
A. Diagonal
B. Scalar
C. Identity
D. Unit

7. A square matrix A = [a;;]nxn is called upper triangular if a;; = 0 for all:
A i>y
B.i<y
C.i>J
D. i<y
8. A matrix, all of whose elements are zero except those in the rhain diagonal, is called a
. matrix.
A. Unit
B. Identity
C. Scalar
D. Diagonal

9. Which of the following is a diagonal matiix?

1 0

e}

A,

oY)
co oo~ "oco

C.

O OO 0N O 0N
OOOIIOOO o O

0
D. None of these

10. Every scalar matrix is a ... matrix.
A. Unit
B. Identity
C. Diagonal
D. All of these

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas



BSc Multiple Choice Questions Page 3 of 8

11. If A%2 = [8 (ﬂ Then which of the following is true for A?
0 1
wasl ]
0 —1
B.A=|) ]
0 1
C. A= ] O]

D. None of these

12. If A and B are matrices of orders m X n and p X g respectively, then the product AB
is possible if:

A n=p
B. n=gq
C. m=q

D. m=pand n=g¢q

13. If A and B are matrices of orders 4 x 5 and 5 x 7 pespectively, then the order of AB is:
A 5 x5
B. 4x7
C. 5x4
D. 7x5

14. Let A = [a;;|mxn and B = [bfkp, then¥e/j)th element of AB is:
A ST aikby;
B. D ko1 aribag
C. > o, awbi
D. Y0 aribjk
15. If A and B are two nonzero matrices. Is it possible to have AB = 07
A. Yes
B. No

16. Which law does not hold in matrices?
A. Associative law of multiplication
B. Distributive law of multiplication over addition

C. Cancellation law
D. Both A and B

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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17. If the matrices A, B and C are conformable for the sums and multiplications, then which
of the following is correct?

A. A(BC)=(AB)C

B. A(B+C)=AB+ AC
C. k(AB) = (kA)B

D. All of these

18. If order of A is 8 x 7, then the order of AA" is:
A 7Tx8
B. 7x7
C. 8x8
D. Product is not possible

19. If the matrices A and B are conformable for the sum and thé, product, then:
A. (AB)' = B'A
B. (A=A
C. (kA =EKA"
D. All of these
20. A square matrix A for which A*! = A} (k being’a positive integer), is called a ...
matrix.
A. Nilpotent
B. Periodic
C. Involutory
D. Idempotent

21. If AS = A, then th&lperiod (0fYA is:
A5
B. 6
C. 7
D. Not period

22. A matrix of period 1 is:
A. Nilpotent
B. Involutory
C. Idempotent
D. Involutory

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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23. A square matrix A for which A? = 0 (p being a positive integer), is called ...

A. Nilpotent

B. Involutory
C. Idempotent
D. Involutory

24. A square matrix A such that ... is called an involutory matrix.

A A=A
B. A2=1
C. A2=-A
D. A>=—]

25. For any square real matrix A, the matrix A — A’ is:
A. Symmetric
B. Skew Symmetric
C. Hermitian
D. None of these

26. For a complex square matrix A, the matrix~A% (A)(is:
A. Symmetric
B. Skew symmetric
C. Hermitian

D. Skew Hermitian

27. If A is a square matrix dyer C@and*A(A)! = 0, then which of the following is true?

AL A=0
B. A'=0
C.A=0

D. All of these

28. If A is a square matrix and B is left inverse of A, then:
A. B can be right inverse of A
B. B must be right inverse of A
C. B must not be right inverse of A
D.

There is no relation between A and B

For answers with detailed explanation, visit YouTube Channel Suppose Math
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29. A square matrix, whose inverse exists, is called:
A. Singular
B. Nonsingular
C. Invertible
D. Both B and C

30. If A and B are nonsingular matrices of the same order, then (AB)~! equals:

A. AB
B. A7'B7!
C. BA
D. B71A™!

31. A matrix obtained by applying an elementary row operation on\/, is called:

A. Invertible

B. Non Invertible
C. Elementary
D. Secondary

32. Every elementary matrix E is:
A. Singular
B. Nonsingular
C. Non invertible
D. Symmetric

33. A square matrix A of order n i$ mbtisingular if and only if A is row equivalent to:

AT,
B. -1,
C. A?
D. -A

34. If an m xn matrix B is obtained from an m xn matrix A by a finite number of elementary

row and column operations, then B is said to be ... to A.
A. Equal
B. Equivalent
C. Similar
D. Not equal

For answers with detailed explanation, visit YouTube Channel Suppose Math
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I, 0
0 0

35. Every nonzero m X n matrix is equivalent to an m x n matrix D = [ ] . Then D is
called ... form of A.

A. Normal

B. Canonical

C. Both A and B

D. None of these

36. The rank of matrix A is:

O O O =
SO
— W = 00

1
37. The rank of matrix A g -2 is: \‘ ﬁQﬁ @®®
-2 3
C B

o w o

1
2 \00“$ QW
4

D.

A A=0 ANN \}
B.B:o?XN ﬂO
C. B#0

D. B is nonsingular

39. If A and B are square matrices of order n, then AB — BA is:
A. Symmetric
B. Hermitian

C. Skew Symmetric
D. All of these

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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40. If A = [1 ﬂ, then A® equals:
2

A 510 0

s L

oo

B. 125 1)

C 215 0

2 1]

25 0]

b. 150 1]

41. If a matrix A is symmetric as well as skew symmetric, then A is:
A. Identity
B. Nill
C. Idempotent
D. Diagonal

42. If A2 — A — 1 =0, then the inverse of A is:
AL A+T
B. A-1
C.I1-A
D. —A-1

43. If A and B are square matiices of same¢’order and A% — B> = (A + B)(A — B), then
which of the following must be truey

AL A=RB
B. AB = B%4
C. Either A or B i$ra zero matrix

D. Either A or B is an identity matrix

Akhtar Abbas
Lecturer in Mathematics
University of Jhang
0332-6297570
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System of Linear Equations An effort by: Akhtar Abbas

1. A system of linear equations Az = b is called non homogeneous if:
A b=0
B. b#0
C. A=0
D. A#0

2. If rank

—~

A)=rank(Ay), then the system Az = b:
1s consistent

can have unique solution

Q W >

can have infinite solutions
D. All of these

3. Let Az = b be a system of 3 linear equations in 7 variables, then which of the following
can be the maximum value of rank(A4;)?

A3

B. 4

C. 6

D. 7

4. Let A be a matrix of order 4 x 5 and rank(A)=rank(A,)=3, then the system Azx = b
has:
A. unique solution
B. no solution

C. infinitely many solutions
D. None of these

-3 3| |xz:i| |0 _
5. The system [ 1 _11 LJ = lol has:

A. unique solution

B. no solution

C. infinitely many solutions
D

. None of these
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1210
6. If the augmented matrix of a systemis [1 1 0 2|, then the system has:
01 11

A. unique solution
B. no solution
C. infinitely many solutions

D. None of these

7. Let A be a 4 x 4 matrix and the system Ax = b has infinitely many solutions, then:
A. rank(A

(4) =4

B. rank(A) #4
C. rank(A) <4
D. rank(A) > 4
8. If Az = b does not have any solution, then the system ig called:

A. consistent

B. inconsistent

C. Both A and B

D. None of these

9. Every homogeneous system of linear equations;
A. is consistent
B. is inconsistent
C. has only trivial soltition

D. has infinitely any solupions

10. For what value of Awthe systemn

(1—>\).’171—$2:0
$1+(1—)\):0

has non trivial solution?
A0
B. 2
C. 3
D. 4
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11. In Gauss Elimination method, we need to reduce the augmented matrix into:
A. Echelon form
B. Reduced echelon form
C. Both A and B
D. None of these

12. A system Ax = 0 of n equations and n unknowns has a unique solution if A is:
A. singular
B. non singular
C. non invertible
D. None of these

13. The system Az = b of m equations and n unknowns has solution (is consistent) if

rank(A) ... rank(A4,).

A.
B.
C.
D.

ANV

14. The system Ax = b of m equations and nunknowns’has no solution (is inconsistent) if
rank(A) ... rank(A4,).

Al
B.
C.
D.

AN VoK

15. The system

.T1+2l'2:1
2$1+$2:2

has a solution:

A (1,1

O aw
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16. In Gauss-Jordan elimination method, we reduce the augmented matrix into:

17.

18.

19.

20.

21.

A.
B.
C.
D.

Echelon form
Reduced echelon form
Both A and B

None of these

If a system of 2 equations and 2 unknowns has no solution, then the graph look like:

Al
B.
C.
D.

Intersecting lines
Non intersecting lines
Same lines

None of these

Which of the following is a linear equation in the variables x,%,%?

A,
B.
C.
D.

xr—2y=20
T+ cosy =z
sinx + cosy + tanz = 0

None of these

Which one of the following is a linear equation?

A.
B.
C.
D.

Ty =€’

r+y=e€"
y =3z
T = /3y

If applying row operations to & matrix A of order n x n results in a row of zeros, then
how many solutions 'doés the system Ax 4+ b = 0 have?

A,

No solutions

B. Unique solution

C. Infinitely many solutions

D. More information is needed

A system of m homogeneous linear equations in n unknowns has a nontrivial solution
if:

A - m=n

B. m#n

C. m<n

D. m>n
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22. A system of m homogeneous linear equations Az = 0 in n unknowns has a nontrivial
solution if and only if rank(A):

A =n
B. #n
C.=m
D. #m

23. For any matrix A, the collection {x : Az = 0} is called ... of A.
A. Rank

B. Solution space

C. Both A and B
D. None of these

if rank(A)=rank(B) ...
A =m X\
B. =n @ @Q&
C. #m

QQ Akhtar Abbas

Lecturer in Mathematics

24. A system of m linear equations Az = b in n unknowns h%@m,\e solution if and only

University of Jhang

?10 @ 0332-6297570
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Determinants An effort by: Akhtar Abbas

1. If A is any matrix of order n x n and k is a non zero real number, then:

A. |kA| = k| A]
B. |kA[ = [k[|A]
C. [kA| = k2| A|
D. |kA| = k"|A

2. The determinant of a unit matrix is:

A0
B. 1
C. -1
D. £1
3. a1 Az 4 ai 512:
a21 A22 a1 bao
A aip ag
a1 bao

ai; a2+ bio
a1 Qg2 + bag

C. 0
D. Addition is not,possible

4. Let A be a square matrix of order n. A matrix obtained from A by deleting its ith row
and jth column is &gain a matrix of order n — 1 which is called:

A. ijth minor of A

B. 7j5th cofactor of A
C. Determinant of A
D.

None of these

5. Let M;; be the 75th minor of a square matrix A of order n. Then ijth cofactor of A is:
A. | M,

—| M|

=+ M|

(—1)" | M

O aw
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6. Let A= , then 33th cofactor of A is:

W
— L Ol N
W O = =
Tl = N

O wm >
w
=~

oo o
o O ot O

A. 3
B. —15 QS\
C.
D. —67 @\

8. Let A = [a;;] be an n x n triangular matrix, wm &@

11022...0ny \. Q/
v Q%

A.
B. ai1 + a4+ ... + apy, Q)
C.
D.

—Qa11 — A22 — ... — Upp

There is no formula \0®

9. Let A be a square matrix 0 er 4% hen |A|=
A, —|A] (&\}
B. |A|
C. —|AY ?& ﬂo

D. 0

10. Row expansion of |A| ... column expansion of |A|.
A =

B. #
C. There is no comparison

D. None of these
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11. For any n X n matrices A and B, we have:
A. |AB| = |BA]
B. |AB| # |BA|
C. |AB| < |BA|

D. |AB| > |BA|
12. Let A, B be matrices of order 6 such that |[AB?| = 144 and |A?B?| = 72, then |A| =

A 2

B. 3
C. -2
D. —

1
2

A |A]

B. —|A| \S

o \
C. |A]
D. —|A|7! @®

14. For 2 x 2 matrices A and B, which of the f@@(rmg %@CIOHS hold? (Can choose more

than one options)

A. |A+ Bl =|A] +|B| Q)QJ ‘QQ

B. |A+B|2:|(A+B)2|
C. |A+ B =|A]? + k
D. [(A+ B)?| = |A?
\\&
15. |—a 0 ¢ |=
b —c 0 @1" ﬂo

.0

13. For an invertible matrix A, |A™!| equals: 8\

&

-1
D. abc

16. If A is an n x n skew symmetric matrix and n is odd, then |A|=
A0
B. 1
C. -1
D. £1
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0 z2+b 2°+c
17. If a, b, ¢ are different numbers. For what value of x, the matrix | x — b 0 22—a
»—c v+a 0
is singular?

A0
B. a
C. b
D. c

18. If A is a square matrix of odd order, then | — A|=

A. JA|
B. —|A]
C. 0
D. 1
a —b 0
19. If |0 a b| =0, then
b 0 a
A. « is a root of unity
B. [ is a root of unity
C. af is a root of unity
D. % is a root of unity
20. If A is an n X n non singular matrix) then which of the following is true?
A. adj(A)] = |A]
B. |adj(A)| =1
C. ladj(A)| = [4]"
D. Jadj(A)} <\
k 4k (4
21. Let A= |0 4 4k|. If |A?| = 16, then the value of k is:
0 0 4
A1
B. 4
C. 16
D. !

Akhtar Abbas
Lecturer in Mathematics
University of Jhang
0332-6297570
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Metric Spaces An effort by: Akhtar Abbas

1. The property d(x,y) = d(y, z) is named as:

Al
B.
C.

D.

Non negativity
Reflexive
Symmetry

Triangle inequality

2. The property d(z,y) < d(z, z) + d(z,y) is named as:

A,
B.
C.
D.

Non negativity
Reflexive
Symmetry
Triangle inequality

3. If (X, d) is a metric space then d is called a ... o) X.

Al
B.
C.
D.

Function
Relation
Metric

Metric space

4. If (X, d) is a metric space then X is called:

A.
B.
C.
D.

Metric
Ground Set

Underlying set,
Both B'and C

5. Which of the following is not a metric on R?

A.

B.
C.
D.

d(z,y) = |z| + |y|

d(z,y) = maz{|z|,|y|}
Both A and B

None of these
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6.

10.

Let (X, d) be a metric space. Which of the following is not a metric on X?
A. di(x,y) = kd(x,y), where k is a positive number

_ _day)
B. dx(2,y) = ity

(z,y)
C. dy(z,y) = 2dz)
(z,y)

1+kd(z,y)

— l—d(:r,y)
1+d(z,y)

Let (X,d) be a metric space and x1, xs, ..., z,, be points of X, then the property
d(xy, zp) < d(x1,m9) + d(22,23) + ... + d(T01, T)

is called:
A. Generalized Triangle Inequality
B. Generalized Non negativity
C. Generalized Symmetry

D. Generalized Reflexive

The usual (or Euclidean) metric on R is defined as

A d(z,y) =[x+l

B. d(z,y) = |z -yl

C. d(z,y) = [z + [y|

D. d(z,y) = [lz| = [yl
The usual (or Euclidean) mettid on R*Vi§ defined as ... , where z = (z1,22) and
y = (y1,52).

A d(z,y) = /(a5 y1)2 4@ — y2)?

B. d(z,y) = Jxv- vl )22 — v2

C. d(x,y) Bmar{iey— 1], |rs — yo| }

D. None of these
The taxi-cab metric on R? is defined as ... , where x = (x1,72) and y = (y1, ¥2).

A d(z,y) = /(@1 — 1) + (22 — 1)?
B. d(z,y) = |1 — v1| + |72 — 2|

C. d(x,y) = max{|zry — 1], |r2 — yo| }
D.

None of these
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11. The discrete metric on a non empty set X is defined as:

A. d<w,y>:{0 if v =y

L if a4y
B. d(m,y):{(l) Z?iig

C. d@,@:{ﬂl gi;z
. de) ={ 1 Y

12. Let © = (21,9, ..., Ty), Yy = (Y1, Y2, ---, Yn) be any two points of R". Then

n n

> sl < O |$k|2)%(2 lyl?)z.

k=1 k=1
This inequality is called:
A. Cauchy Inequality
B. Cauchy-Schwarz Inequality
C. Minkowski’s Inequality
D. Holder’s Inequality

13. If xy, 29, ..., ,, be real numbers, then ((Bf] + [pahH ... + \xn|)%

A <z + |z + ..+ |zgf?

B. < n(|z1]? 4 |z2]® £\ |2,
C. > n(|z1]? + 222 5.7 +4and?)
D. None of these

14. Let x = (x1, z2, NE), y =W, y2, ..., yn) be any two points of R”. Then

- 1 - 1 - 1
(Z 2+ y])? < (Z |z |*)2 + (Z lyl*)z.
k=1 k=1 k=1

This inequality is called:
A. Cauchy Inequality
B. Cauchy-Schwarz Inequality
C. Minkowski’s Inequality
D. Holder’s Inequality
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15.

16.

17.

18.

19.

20.

The collection of all continuous real-valued functions defined on a closed interval [a, b
is denoted as:

A. Cla,b]
B. Lia,b
C. Dla,b
D. [*®

Let (X, d) be a metric space and z,y, z € X. Then which of the following is true?
A ld(z, 2) — d(y, 2)| < d(z,y)
B. |d(z,y) — d(z,2)| < d(y,2)
C. |d(z,y) — d(y, 2)| < d(z, 2)
D. All of these

The distance between a point x and subset A of a metric spagce) (X, d) is defined as:
A d(z, A) =inf{d(z,a):a € A)}
B. d(x, A) = sup{d(x,a) :a € A)}
C. d(z,A) =inf{d(z,y) :z,y € A)}
D. d(z,A) =inf{lz —1:a € A)}

The distance between two subsets A, B ofyasmetric‘space (X, d) is defines as:
A. d(A,B) =inf{d(xz,a) : a € A)}
B. d(A, B) = inf{d(x,b) : W& B)}
C. d(A, B) = inf{d(a, o\ a € Ab& B)}
D. All of these
Let A and B be overldpping subsets of a metric space (X, d), then distance between A
and B is:
A. Not defiried
B. Zero
C. Infinity
D. None of these
The distance between A = {(z,y) € R? : y = 2,2 # 0} and B = {(z,y) € R* : y = 0}
is:
Not defined
Zero

Infinity

O aw

None of these
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21. If A is a subset of a metric space (X, d) such that §(A) < oo, then A is called:
A. Finite
B. Bounded
C. Open
D. Closed

22. Let (X, d) be a metric space and §(X) < oo, then d is called ... metric.
A. Finite
B. Bounded
C. Open
D. Closed

23. An example of a bounded metric is: 8\
A. Discrete metric on any non empty set 00
B. Usual metric on R \
C. Usual metric on R? @ \0

D. None of these ﬁQ}ﬁ

\»

24. Intersection of many many bounded sets ISQ\
A. Bounded \)Q/
B. Unbounded $\ QQ
C. Empty \00'
D. Open ?10

25. Union of finitely man @‘1

A. Bounde \\
B. Not neggswarﬂﬁgmded

C. Unbounded
D. Open

is:
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26.

27.

28.

29.

30.

31.

Let (X, d) be a metric space. If a € X and r > 0, then the open ball centered at a and
with radius r is:

An open ball in (R, d) (usual metric) with center a and radius« is:
A (a—r,a+r)
B. [a—r,a+r]
C. (r—a,r+a)

D. [r—a,r+a

The unit open ball in (R? d) (usual metri¢) at theotigin is:
A A{(z,y) eR? 122 + 42 < 1}
B. {(z,y) € R?: 22 + y2 =1}
C. {(z,y) e R?: |z| w]y) < 1}
D. {(z,y) e R*: |af +']y| 3\T}

The unit open ball W\(R?, d)(Faxi-cab metric) at the origin is:
A {(z,y) & R? a3 % < 1}

B. {(z,y) eR*: 2* +¢y* > 1}
C. {(z,y) e R?: |z| + |y| < 1}
D. {(z,y) e R*: [z] + |y| > 1}
Let (X, dp) be a discrete metric space, a € X and r > 1, then B(a,r)=
A ¢
B. {a}
C. X
D. X —{a}
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32. Let (X, dp) be a discrete metric space, a € X and 0 < r < 1, then B(a,r)=

33.

34.

35.

36.

37.

A ¢

B. {a}

C. X

D. X —{a}

Let (X, d) be a metric space. A subset O C X is called ... if for each x € O, there exists

r > 0 such that B(x;r) C O.
A. Open
B. Closed
C. Bounded
D. Unbounded

Any open ball in a metric space is:
A. Open set
B. Closed set
C. Bounded set

D. Not necessarily a closed set

A subset O of a metric space (X, d) is.openf andnly if O is the ...

A. Union
B. Intersection

C. Complement
D. Any of A, B or C

Let (X, d) be a methia, Space, (Then ¢ and X are:
A. Open
B. Closed
C. Both A and B
D. None of these

The arbitrary ... of open sets is an open set.
A. Union
B. Intersection
C. Complement

D. Symmetric Difference

of open balls.
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38. The finite ... of open sets is an open set.
A. Union
B. Intersection
C. Complement

D. Symmetric Difference

39. The arbitrary intersection of open sets in a metric space:

A. Is open
B. Is not necessarily open
C. Is closed

D. Is not necessarily closed

40. Let I, = {(—%,2) : n € N}, then N2, I, equals:
A {}
B. {0}

C. {1}
D. (0,1)

41. Every subset of a discrete metric space is:
A. Open
B. Closed
C. Open as well as closed

D. Not open, nor closed

42. Every finite subset of a(etricépace is:
A. Open
B. Closed
C. Open as well as closed

D. Not open, nor closed

43. Let (X, d) be a metric space and let a be any point of X. A subset N of X is called ...

if there exists an open ball B(a;r) such that B(a;r) C N.

A. Open set

B. Closed set

C. Neighborhood of a
D. None of these

For answers with detailed explanation, visit YouTube Channel Suppose Math

Akhtar Abbas



BSc

Multiple Choice Questions Page 9 of 77

44.

45.

46.

47.

48.

49.

If a subset IV of a metric space (X, d) is neighborhood of each of its points, then N is:
A. Open
B. Closed

C. Bounded
D. Compact

If N is a neighborhood of a and N C M, then M is:
A. Neighborhood of a
B. Open

C. Closed

D. Bounded

If N is a neighborhood of a point a, then a is called ... of N.
Interior point

Exterior point

Q W >

Limit point
D. Boundary point

For any subset A of a metric space (X, d), interior of)4 is:
A. Open
B. Not necessarily open

C. Closed

D. Not necessarily closed

For any subset A of a nigfric space*(X,d), which of the following is true?
A ACA°
B. A°C A
C. A= A°
D. A+# A°

A subset A of a metric space (X, d) is open if and only if:
A A= A°
B. A is neighborhood of each of its points
C. Both A and B are true
D. None of these
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50.

o1l.

92.

53.

o4.

55.

Let A = [a,b] be any subset of R with usual metric. Then A° equals:

e any subset of R with discrete metric. Then A° equals:

For any subset A of a metric space (X, d), ... is the largest opémsubset of A°.

A. Interior of A

B. Exterior of A

C. Closure of A

D. Boundary of A
For any subset A of a metric space (X, d), antérior of)A is the ... of all open subsets of
A.

A. Union

B. Intersection

C. Symmetric difference
D. All of these

For any subsets A, B(oF a metrie space (X, d), which of the following is false?
A. (A°)° =4°
B. A C B implies A° C B°
C. (AnB)’=A°NB°
D. (AUB)° = A°UB°

Consider QQ as a subset of R with usual metric, then Q)° equals:
A ¢
B. Q
C. Q@
D. R

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas



BSc

Multiple Choice Questions Page 11 of 77

56.

o7.

98.

59.

60.

61.

For any two subsets A and B of a metric space (X,d) , (AU B)°....A° U B°.
A.
B.
C. =
D. None of these

U 1N

If A= ¢ and B =R, then A°U B°=:

A ¢

B. R

C. (a,b)

D. [a,b]
Let A be any subset of a metric space (X,d). A point z € X4i8\called a limit point of
A, if for every open ball B(z;r), we have:

A B(zr)N(A—{a}) # ¢
B. (B(x;r) N A) — {2} # ¢
C. (Blzsr) —{z})nA#¢
D. All of these
The set of all limit points of A, denoted a8 A¢ is called ... of A.
A. Interior
B. Derived set

C. Boundary
D. Closure

Consider Z as a subsét*of R with usual metric, then Z%=:
A ¢
B. Z

C. Q
D. R

A subset K of a metric space (X,d) is .....if K¢ is open.
A. Closed
B. Interior of K
C. Closure of K
D. Boundary of K

Available at www.MathCity.org
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62. A set K is closed if and only if
A K‘CK
B. K C K¢
C. K=K
D. Any of A,B or C

63. Consider A = {1, 1...} as a subset of Euclidean metric space (R,d), then A? =

STEL
A. {0}

B. {1}

C. A

D. R

64. Consider A = [a.b] as a subset of Euclidean metric space (R, d% hen A%

A ¢

B. (a,b) 00

N

C. [a,b
D. {a,b} ﬁQﬂ Q“

65. If x is a limit point of A, then every nelgh@&)od Qﬁ\ ontains ... number of points.

A. Finite Q)

Infinite

N >
Finite or Infinite \0

None of these

66. Z is ... subset of R wi ‘k@&ua@

O aw

A. Open
B Bound%’ ﬂo
C. Closed
D. Compact
67. Q=7
A ¢
B. Q
C. Q
D. R
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68. (Q)4 =7
A ¢
B. Q

C. Q
D. R

69. Let (X, d) be a metric space and a € X. For a positive real number r, the closed ball
with center at x and radius r is

A. B(a;r) ={xr € X : d(a,z) <r}
B. B(a;r) ={r € X : d(a,z) <r}
C. Bla;r) ={z € X : d(a,z) <1}
D. B(a;r) ={z € X : d(a,r) <1}

70. A closed ball in a metric space is
A. A closed set.
B. Not necessarily a closed set
C. An open set
D. Not an open set

71. Arbitrary intersection of closed sets is
A. A closed set.
B. Not necessarily a closed\set
C. An open set
D. Not an open set

72. A point z € (X, d) is(ealled ay.ypoint if for every r > 0, B(z;7) N A # ¢
A. Limit point
B. Adherent point
C. Isolated point
D. Interior point
73. Let (X, d) be a metric space and A C X. A point x € A is called ... point of A if x is
not a limit point of A.
A. Limit point
B. Adherent point
C. Isolated point
D.

Interior point
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74. A set is called ... if it is closed and has no isolated point
A. Perfect
B. Closed
C. Compact
D. Dense

75. The collection of all adherent points of a set A is called ... of A.
A. Interior
B. Exterior

C. Closure
D. Boundary

0,1), then A = S\

0,1) Q
0.0 O
0.1

0
[0,1]

76.

Y

_ = =

If A = (
A
B
C. (0,
D

77. 16 A= {1 :n € N}, then A= @0
o Av) s
C. A— {0} \00“
e { B N
78. AUAA.: . \\,\@ \;&\}
5 o D 40
C. A

D. Fr(A)

79. Ais ...
A. Open
B. Closed

C. Compact
D. Bounded
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80.

81.

82.

83.

84. A

85.

Which of the follwing is true?
A.ACA
B. ACA
C. AC A°
D. (A=A

The smallest closed superset of A is
A A°
B. ext(A)
C. Al
D. A

For any subset A of a metric space (X, d), we have A= S\
A A Q
B. A \S
C. Ac 6\‘ \£\
D. A° ﬂQf N\

Which of the following is false?

Which of the following is true
A Fr(A)=A-A°
B. A= A°U Fr(A)
C. Fr(A)nA°=¢
D. All of these
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86. A is called if and only if
A Fr(A)C A
B. Fr(A) D
C. Fr
D. Fr

87. A is open if ..

A F (A) CA
B. Fr(A)D A
C. Fr(A) C A°
D. Fr(A) D A

88. Which of the following is false?
A. ext(AU B) = ext(A) Uext(B)
B. ext(AN B) = ext(A) Next(B)
C. ext(ext(A)) D A°
D. Anext(A) = ¢ ﬁQﬂ

89. A subset A of a metric space (X, d) is clos%\)\}and c@é\ :

A A=A Q
B. A= A° $Q) \&Q
C.A£A \00“ S

D. A# A° ?10
90. A subset A of a metrl
A A \\
a4
C. A ;é A
D. A#£ A°

Ce é{g@ is open if and only if:

Akhtar Abbas
Lecturer in Mathematics
University of Jhang
0332-6297570
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Multiple Choice Questions
For BA, BSc (Mathematics)

Number Theory An effort by: Akhtar Abbas

1. For any positive integers a and b, there exists a positive integer n such that na > b is
called:

A. Archimedean Property
B. Division Algorithm
C. Density Theorem

D. Fundamental Theorem of Arithmetic

2. Let S C N having the properties:
(i) 1 € S and
(ii) Whenever k € S, then k+ 1 € S, then
A. =N
B. SCN
C. SON
D. S#N

3. 204243+ ... +n]=

Qw =
3
g

n(n+1)
D. n(n—1)

4. Given integers a and b withov# 0, there exist unique integers ¢ and r satisfying
Al a=bg+r, 0<7r<|b
B.a=bg+1r,0<qg<]|b
C.a=bg+7r,0<r<|a
D.a=bg+r, 0<q<]|d

5. Which of the following is false?
A. ala
B. If alb and b|c, then alc
C. If alb and b|a, then a = b
D. If a|b then albc
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6. If alb and alc, then for any z,y € Z, we have

A. a|(bx + cy)
B. a|(bx — cy)
C. albe

D. All of these

7. If a|(b+ ¢) and a|b, then

A. alc
B. ate
C. a|(b—rc¢)
D.at(b—c)

8. If a =73 and b = 8, then 8\
A ¢g=9r=-1 QO
B.¢g=9r=1
C.g=-9r=1 6\‘ \3
D.g=-9,r=-1 ﬁQﬂ \

9. If a=—-23 and b =7, then QJO\.W
A.g=41r=5
B.gq=—-4,r=5 $Q)
C.q=4,r=-5 \0@ @
D.g=-4r=-5 ?10\0@

10. We rezf alb z?s‘ \‘& (&\}
. a d1v1dekg\\ O\y
B. bis div%?’ole b?xg
C. b is multiple of a
D. All of these

11. Let a,b € Z with a # 0. Then a|b if for some ¢ € Z,

A a=bc
B. b=ac
C.c=a+b
D. c=ab
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12. Any integer can be expressed in the form
A 2nor2n+1
B. 3n,3n+1or 3n+2
C.dn,dn+1,4n+2o0r 4dn+3
D. All of these

13. For any n € Z, 2.7" 4+ 3.5" — 5 is divisible by
A 24
B. 23
C. 9
D. 13

14. The product of any three consecutive integers is divisible by 8\

A 4
b s N
C. 6 \ \®
D. 7 &Qﬁ \
15. Let a,b be nonzero integers. Then a p031t16&\¥cege @@caﬂed . of a and b if
(i) d|a and d|b Q)
(ii) If ¢|a and c|b, then ¢ < d. %
A. G.C.D \00'
B. L.C. M ?10
C. H.C.F
D. Both A &\»
[We denote G. CPD. of a*Qi b as (a,b) or ged(a,b).]
16. Let a,b be nonzero integers and (a,b) = 1, then a,b are called
A. Prime to each other
B. Coprime
C. Relatively prime
D. All of these
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17.

18.

19.

20.

21.

22.

The G.C.D of two non zero integers a and b:
A. Is always unique
B. Is not necessarily unique
C. Always exists
D. Both A and C

If a|b, then (a,b)=
A a
B. b
C. |a
D. |b|

\
C. 2
D. -2 Qﬂ ®
\ @0‘
If d = (a,b), then there exist x,y € Z such @ﬁa\@}
A. d=az+ by Q)

B. d=ax —by
C.d=ay+bx ®$

y AW
D. All of these ?10

Let k € Z and a, bEZ\&O}&\}
A. k(a,b) \@ 0
B. |k|(a,b) ﬂ
C. Both A and B
D. None of these

—
=
S

Il

D

~
—+
=
D
=

|
e T R

—~~ —~ —~ —~
— ~— ~— ~—
I

e oo ale ale
Qo oo Qo alor

O aQw =
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23. If albc and (a,b) = 1, then
A. alc
B. blc
C.atc
D. al(b+c¢)

24. Let a,b € Z — {0}. Then a positive integer m is called ... of a and b if

(i) a|m and bjm
(ii) If a|n and bjn then m < n.
A. G.C.D
B.L.C.M
C. H.CF
D. Both B and C
[We denote L. C. M of a and b as < a,b >, [a, b] or lcm@

25. For any non zero integers a, b we have @ \0

A. <a,b>=ab(a,b) ﬁQﬂ
B. (a,b) =ab < a,b>

C. a(a,b)=b<a,b>
D. <a,b> (a,b) =ab $Q)\$
26. If a = bq + r, then which of thé@%vm@%’true?

A (

C. <a b>—&\$

D. <a,r <b4@

27. For any two non zero integers a, b, we have (a, (a,b))=
A b
B. a
C. ab
D.a+0

O
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28. Let a,b be non zero integers and ¢ € Z, the equation ax + by = c is called ...

variables.
A. Polynomial
B. Linear Diophantine
C. Linear Equation
D. Quadratic

in two

29. Let d = (a,b). The Linear Diophantine equation az + by = ¢ has a solution if and only

if:

d|c

cld

(c,d) =1
D. c|(a+b)

Q w =

30. If (x,,¥,) is a solution of Linear Diophantine equatlon Qby = ¢, then the solution

set of equation is:

A {(zo+ bt yo+ 2t) 1t € Z) @ \\
B. {(xo+ zt) teZ} &Qﬁ @0“\
C. {(z,— ,yo s):tezy (N gb

D. {(z, — &) :t € Z} \)

31. A point (z,, yo) with integral coor&%ates 1SQ@Q%

A. Common point \0

B E’ Q
S

C. Integral poi

N gral p 04 Q\N

None of \{&e
St

. Lattice point
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32. A number n whose only positive divisors are 1 and n, is called:
A. Prime
B. Coprime
C. Relatively prime
D. All of these

33. The smallest prime number is:
A1
B. 2
C. 3
D. 5

34. An integer which is not a prime, nor composite is:
A1
B. 2
C. 3
D. 4
35. Every integer n > 1 has a:
A. Prime divisor
B. Composite divisor

C. Common multiple
D. Both A and C

36. If p is a prime and p|ad(‘then
A. pla or plb
B. p|a and(plb
C. pfaand ptb
D. pla but ptb

37. There are ... number of primes. (Euclid’s theorem)
A. Finite
Infinite

B.
C. Countable
D.

None of these

Available at www.MathCity.org
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38.

39.

40.

41.

42.

43.

Let n > 1 be a composite number, then there exists a prime p such that p|n and
A p<vn
B.p>+vn
C. p<+n
D.p>+/n
Every integer n > 1 can be represented uniquely as a product of:
A. Prime numbers
B. Composite numbers

C. Even numbers

D. Odd numbers

For n > 0, the numbers of the form 22" 4 1 are called ... numBers.
A. Fermat
B. Mersenne
C. Perfect
D. None of these

Any two Fermat numbers are:
A. Prime
B. Coprime
C. Composite
D. None of these

For n > 0, the numbers(af theform "M, = 2™ — 1 are called:
A. Fermat’s
B. Mersenne
C. Perfect
D. None of these

If M, is prime, then n is:
A. Prime
B. Composite
C. Not necessarily prime
D.

Not necessarily composite
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44. Given a positive integer n, 7(n) or d(n) denotes the:
A. Sum of positive divisors of n
B. Number of positive divisors of n
C. Number of coprime numbers of n

D. None of these

45. Given a positive integer n, o(n) denotes the:
A. Sum of positive divisors of n
B. Number of positive divisors of n
C. Number of coprime numbers of n
D

. None of these

46. 7(n)=
A dn 1 QQS\
B. > din d \
C. Both of these @ \3
D. None of these QQ/ﬁ \'

47. o(n)= O\u
A Yyl Q)Q/ 0%
B. ¥,,d &

C. Both of these \06

D

. None of these ?10 QJ@

PR\
48. 7(10)= AV
8. 7(10 \3\\\(}4 &

A3 N\
B. 4 ?* ﬂo
C. 5

D. 6

49. 0(10)=

A5

B. 9

C. 10

D. 18
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50. If n = pMph2. pkr then 7(n)=

o1l.

92.

53.

o4.

55.

A.

O aw

7(180)=

D.

Q W >

(ky + 1) (ks + 1)...(ky + 1)
Kk ey

ko (ks + 1)...(kr + 1)

n(ky + 1) (ks + 1)...(k, + 1)

18

180
90

If n is a positive integer such that o(n) = 2n, then n is called4@\.. number.

Al
B.
C.
D.

Mersenne
Fermat
Perfect

None of these

Let m be a fixed positive integer. Then an imteger a i§'congruent to an integer b modulo
m, written as a = b(mod m) if:

Al
B.
C.
D.

al(m +b)
m|(a — b)
m|(b — a)
Both B and C

Congruence is ... relgtion on Z.

A,
B.
C.
D.

Equivalence
Partial order
Anti symmetric

Anti reflexive

Let a,b € Z. Then a = b(mod m) if and only if a,b have the same ... after division by

m.
A,
B.
C.
D.

Quotient
Remainder
Both A and B

None of these
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56. If a = b(mod m) and ¢ = d(mod m), then which of the following is false?
A. a+c=b+d(mod m)
B. ac = bd(mod m)

C. na = nb(mod m), where n € Z
D. None of these

57. Which of the following is true?
A. If a = b(mod m), then a™ = b"(mod m)
B. If na = nb(mod m) and (m,n) = d, then a = b(mod %)
C. If na = nb(mod m) and (m,n) = 1, then a = b(mod m)

D. All of these

58. ¢(n) =n — 1 if and only if n is:
A. Prime
B. Odd prime
C. Odd
D. Even

59. (p — 1)! = —1(mod p) if and only if
A. pis a prime
B. pis an odd prime
C. pis an odd integer
D. None of these

60. For a,m € Z, a®™ = 1(modin) if
A (a,m) #1
B. (a,m) =1
C. <a,mp>%1
D. <a,m>=1
61. Which of the following is true?
A. If (m,n = 1), then ¢(mn) = ¢(m)p(n)
B. If m = p'ph2.pFr, then ¢(m) = m(1 — pil)(l - piz)(l — p%)
C. ¢(372) = 120
D. All of these

Akhtar Abbas
Lecturer in Mathematics
University of Jhang
0332-6297570
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Differential Equations of First Order An effort by: Akhtar Abbas

1. An ordinary differential equation is a differential equation containing one or more
dependent variables of ... independent variable(s).

A. One
B. Two
C. More than one

D. More than two

2. Number of independent variables in partial differential equationm\are
A. Two
B. Three
C. More then two
D. More then one

3. The order of [1 + (%)Q]% = Ly i
Al
B. 2
C. 3
D. None of these

4. The degree of [1 + (%)2]% = Ly iy
A1
B. 2
C. 3
D. None of these

5. The order of the differential equation (ji{{)g + 5337?3{ +5% —6=0is:
Al
B. 2
C.3
D. 4
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6. The degree of the differential equation ( )3 4 5d L+ 5 —6=0is:

Al
B. 2
C. 3
D. 4

7. The order of differential equation z = % + (£)2 4 (L)3 4 s
Al
B. 2
C. 3
D. 4

8. The degree of differential equation z = % + (4£)2 4 (%

i)
A N

\
B. 2

C. 3 Qﬁ@
b &

9. An ordinary differential equation of or IQpLQ %

is said to be ... if Flis a hne@Qunct @)the variables v, d—y

A. Linear
B. Non Lin \Q\ (&\»

C. Quadr
D. None of these

10. Which of the following equations is linear?
A 4 dmg +m2dy —y=0

dy
© o das

B
C. b+ oy —y=0
D. dx3+ ( )2_y:O

—l—x?@—sinyzo
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11.

12.

13.

14.

15.

16.

The graph of a particular solution (integral) is called ... of the differential equation.
A. Locus
B. Differential curve
C. Integral curve
D. All of these

A solution of the differential equation (2£)? — 2% +y = 0 is:
A y=2
B. y=2z
C.y=2xr—4
D.y=2xr+4

Solution of the differential equation % = 2z subject to the(condition y(1) = 4 is:

Ay =a?
B.y=x+3
C.y=22+3
D. y = 223

If y = Asinz + Bcosz , then what is 4(0)
A0
B. 1
C. A
D. B

The differential equation z2dy b y*dx = 0 has order

Al

B. 2

C. 3

D. 4
A differential equation F'(z)G(y)dz + f(x)g(y)dy = 0 is called ... if it can be written as
?((z))dy + %dm =0.

A. Separable

Exact

B.
C. Homogeneous
D.

Linear
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2
17. Z—i = % has solution.
A P42 =c
B. 3y =22%+c¢
C. 32 =22+c¢
D. 3y =z+c
18. @ = —1_ has solution

dx xtany

A. zcosy = e

B. zsiny = ¢°
C. zsiny =c¢
D. None of these OX\
i O
19. & — —y?sinz has solution

dz @\'
N

A, y+cosx=c ‘
B. y+sinz=c (QJ
C.L+coszr=c
v C
D. i—ksinx:c \)QJ 0$
20. The differential equation (1 + x)d@% ydx é'\@ as the general solution
A y=c(l —x) \0
B.y=c+z ?’ \OQ/
C.y= (}$ \
. y=cx K (&
D.y=c —|—$§x\ ﬂd\}'
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21. The differential equation with solution y = Asinx + B cosz is:

A.
B.
C.
D.

@+y:0
@y
de—l—y—O
Py _y=0

22. The differential equation of all parabolas whose axis is parallel to the y-axis is:

A. Zg =22+b
B. £y — 9
C. Ty
D. All of these S\
23. A function f:R? — R is called ... of degree n if QO
(b, ty) = 1" (g3
| { \\\
where ¢ is a nonzero real number. (Q/
A. Linear \\}‘ @@
B. E C) %
. Exact \)QJ Q
C. Homogeneous \ »QQ
D. g\)

Separable \00‘% @

24. Which of the following is ho@ene

A Vo W (@

B. cos( \l\}\\\'

C. In(e™) ?y

D. All of these
10 4 410

25. The degree homogeneous function ———— is

ity

AT

B. 9

C. 8

D. 2
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d
26. A homogeneous equation d—y = g(g) can be transformed into a separable equation by
x x

substitution.

A y=uva?
B. y=wvx
C.y=a?
D.y=x

27. Z—i = g(%) is homogeneous, its separable form is
A [v—g)|dz+dv=0
B. [v—g(v)]dz + zdv =0
C. [z —g(x)|de +dv =0
D. [z — g(z)]dx + vdv =0

28. The differential equation (a1 + byy + ¢1)dx + (asx + byy + ¢2) = 0 is:
A. Exact
B. Not exact
C. Homogeneous
D. Non linear
29. By substitution ... differential equation (ai&M5b1y + c1)dz + (azx + by + ¢o) = 0 will
be reduced to homogeneous equétion.
Alx=X+hy=Y%%
B.z=X—-hy=xVY —k
C. z = a1z + %y
D. None oPthese
30. The differential equation (a1x + byy + ¢1)dz + (asx + bay + c2) = 0 is not exact, but if
o # g—;, then the substitution ... will work to reduce it to homogeneous form?
Ale=X+hy=Y+k
Bz=X—-h,y=Y -k
C. z=a1x+ by
D. None of these

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas
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31. The differential equation (ayx + byy + ¢1)dx + (asx + by + c2) = 0 is not exact, but if
4 = Z—;, then the substitution ... will work to reduce it to homogeneous form?

2 Alz=X+hy=Y+k
B z=X—-h,y=Y -k
C. z=a1x+ by
D. None of these

32. (2 +y+ 1)dr + (4= + 2y — 1)dy = 0 has solution.
Al —z—-2y—In|2z+y—1|=c
B. —z—-2y=In|2x4+y—1]+c
C.z+2y+in|2zr—y—1|=c
D.x—2y=In|2x+y+1|+c
33. (y* + 2xy)dz + 2*dy = 0 has solution
A lyrl=cly+a]
B. |yz? |=c|y+ 323
C. |yz® |=c|y+ 3%
D. |yz® |=c|y+ 3z |
34. (2% — 3y?)dx + 2zydy = 0 has solution
.Y
A. =) =
|3m(x)| cx

AT 3
B- - -
] sm(x) |°=cx

.Y
C. =) P=ack
| sm(x) |°=)c
D. | sm(f) (& ca?
Y

35. An expression M (z,y)dx+ N(x,y)dy is called a (an) ... if there exista a function f(z,y)
such that df = %dl‘ + g—idy.

A. Exact differential

B. Non exact differential

C. Homogeneous differential
D.

Linear differential

Available at www.MathCity.org
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36. The differential equation M (x,y)dz + N(x,y)dy = 0 is an exact differential equation if
and only if:
A 2 o

ox ~— Oy
B. G =57
C. 9 _ oN
D. g = —4¥

37. If the differential equation M (z,y)dx+N(x,y)dy = 0is not exact but pu(z, y)M(x,y)dz+
p(z,y)N(z,y)dy = 0 is exact, then p(x,y) is called ... of the differential equation.

A. Differential factor
B. Integrating multiple

C. Integrating factor QS\

D. Differential operator 0

2

38. rdy— ydz 6\

22 +y2 =

. S AV
39, ydr—edy \} S
" X ©
(

B. d(Y) \
C. d(in \(\0“ (&
D. d(arcta& /{0

40. Solution of the differential equation ydz + (z?y — x)dy = 0 is:
Az —2y=cx

ry? —2y=c

2y — 2y% = cx

O aw

2%y — 2y = cx
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41. The integrating factor of the differential equation dx + (% —siny)dy = 0 is:
A x
B.
C.
D.

<= 8lm QL

42. A first order differential equation of the form Z—Z + P(x)y = Q(x) is called:
A. Linear
B. Quadratic
C. Exact

D. Homogeneous

43. Integrating factor of the differential equation % + P(z)y = Q(7) is:
A. exp[[ P(z)dx]
B. exp[[ Q(x)dz]
C. —exp[[ P(x)dz]
D. —exp[[ Q(z)dx]
44. Integrating factor of the differential equation (v 1)3% +4(x - 1)’y =2+ 1is:
A (z—1)?
B. (z—1)*
C.z+1

1
D. -5

45. An equation of the form Z_}Z +WP(x)y = Q(x)y™ is called:
A. Bernoullt equation
B. Ricatti equation
C. Bessel equation
D. None of these
46. The two curves are said to be ... of their tangents at the point of intersection are
perpendicular to each other.
A. Perpendicular
B. Orthogonal
C. Parallel
D. Both A and B
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47. The orhogonal trajectories of the family of circles 22 + y* = ¢? are:

Al y=k+zx
B. y=kx
C.z=k+y

D. None of these

x

48. The orhogonal trajectories of the family of of curves y = ce™1 are:

A y?=8r+k
B. y=8x>+k
C.y* =822 +k

D. All of these

49. A family of curves whose family of orthogonal trajectories i @S\ame as the given family
is called: 6

A. Self orthogonal 0“\
B. Orthogonal \\‘\
C. Perpendicular \\N @
D. None of these CJ

50. Which of the following is (are) self or@ona%Q

A. P —4cx—i-4c

2
T
=+ =1

B. & —_ \0

C. Both A and B ?y

D. None of thes&@ (&\»

?XN ﬂo Akhtar Abbas

Lecturer in Mathematics
University of Jhang
0332-6297570

For answers with detailed explanation, visit YouTube Channel Suppose Math



Multiple Choice Questions
For BA, BSc (Mathematics)

Infinite Series An effort by: Akhtar Abbas

1. An infinite sequence in a non empty set X is a function:
A f: X —N
B. f: N> X
C. Both A and B
D. None of these

2. A sequence {a,} is said to ... if given every € > 0, there exists n, € N such that

la, — 1| <€  Vn>n,.

A. Converge
B. Diverge
C. Converge absolutely

D. Converge conditionally

3. The sequence {1}:
A. Converges to 0
B. Diverges to 0
C. Converges to 1
D. Diverges tosl

4. For ¢ = 0.01, we ligve smallest n, =... such that {1} converges to 0.
A. 100
B. 101
C. 1000
D. 1001
5. A sequence {a,} of real numbers is said to be ... if there is a positive number M such
that |a,| > M, ¥n.
A. Convergent
B. Divergent
C. Bounded
D. Unbounded
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6. A convergent sequence is:
A. Bounded
B. Not necessarily bounded
C. Unbounded
D. Can be unbounded

7. A bounded sequence is:
A. Convergent
B. Not necessarily convergent
C. Divergent
D. Always divergent

8. An unbounded sequence:

A. Is convergent

B. Is divergent 0“\

C. May converge Qﬁ
D. None of these \&

9. A divergent sequence: Q}QJCJ 0%

A. Is bounded
B. Is unbounded

C. Is not necessarily ?y ded @
nbo

D. Is not necessar

10. If lim, oo a, # 0, ¢ \th se (Synce {a,}:
A. Conver /{0

B. Diverges
C. Diverges absolutely
D. None of these

11. A sequence {a,} is said to be non-decreasing if, Vn,
A a, < apyq
B. a, > aps1
C. a, < apiq
D

. Ay > Gp4q
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12.

13.

14.

15.

16.

17.

A bounded and monotonic sequence:
A. Converges
B. Diverges
C. May converge
D. May diverge
lim,, 00 an:
A0
B. 1
C. -1
D. o0

lim,, o, nw= 0@9

\
B. 1 @
- A\
C. -1 (QJ

D. o

For x > 0, lim,, s+ zn= \)QJ
A0 \

B. 1 (}«$
C. -1 ?10\0 @%

D. o

For |z| < 1, lim,,_,
A. 0 §“ ﬂO
B. 1
C. -1
D. o

n

For all real z, lim,, o 7=
A0
B. 1
C. -1
D. o
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18. The sequence {tan"'n}:
A. Converges to 3
B. Diverges

C. Is unbounded
D. Is bounded but diverges

19. The sum of the series -

> an = AN S
10 100 ' 1000

n=1

1s:

Q w o>
Ol—= Wi W=

2
&

D.
20. The tri i Car™ i if: 00\

. geometric series y [ ar” is convergent if: ‘ \\\
A r<l (
B.0<r<1 O\\}‘ Qﬁ“
C.Jrl<1 Q)QJ Q
D. r| <1 Q

\00& W
21. The series > 7" 2 ~5 is named aso @

A. Geometric serles QJ

B. Harmonic s @a &\»

C. Euler s

D. None O%Yheseﬂ

22. 37 5 s
A. Bounded
B. Convergent

C. Monotonically increasing
D. All of these
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23. The harmonic series ) ;& is:
A. Convergent
B. Divergent
C. Absolutely convergent

D. Conditionally convergent

24. 1f "% a,, converges, then
A. lim, ,a, =0
B. {a,} converges
C. {a,} diverges
D. Both A and B

25. If Y 7% a,, diverges, then

A. lim, a, =0 0

B. {a,} converges 0“\
C. {a,} diverges Qﬁ
D. Both A and B \&

26. If lim,, o a, = 0, then > " a, Q}QJCJ 0%

A. Converges
B. Diverges \0@% %\»
C. Not necessarily co }@ges @
D. None of these ( ?y \;0@

(&

27. If limy, o0 ap # 0, ¢ o c’@
A. Conver /{0
B. Diverges

C. Not necessarily converges

D. None of these

28. Sum of two convergent series:
A. Converges
B. Diverges
C. Not necessarily converges
D.

None of these

For answers with detailed explanation, visit YouTube Channel Suppose Math Akhtar Abbas



BSc Multiple Choice Questions Page 6 of 14

29. If Y °7° a,, converges and Y [° b, diverges, then > "(a, + by)
A. Converges
B. Diverges
C. Not necessarily converges
D.

Not necessarily diverges

30. > 7(5+2) s
A. Convergent
B. Divergent
C. Harmonic series

D. None of these

31. If Y % a, and > 17 b, diverges, then > " (a, + by,)
A. Converges
B. Diverges
C. May converge
D. None of these

32. The sum of the series » |°
A. 0O
B. 1
C. o0

D. The series diverges

1 ta-
n(n+1) 18:

33. Let > 1 an, Y.1° by Weseries ofypositive terms with a,, < b,, Vn > n, for some integer
no. If Y 77 b, connerges, then'> a,,:

A. Converges
B. Diverges
C. Can converge
D. Can diverge
34. Let Z;’O Qs Z;’O b, be series of positive terms with a, < b,, Vn > n, for some integer
ne. If 377 a, diverges, then Y b,:
A. Converges
B. Diverges
C. Can converge

D. Can diverge
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35. Let > 7% an, Y.1° b, be series of positive terms with a,, < b,, Vn > n, for some integer
no. If Y 7°b, diverges, then Y a,:

A. Converges
B. Diverges
C. Always diverge
D. None of these
36. Let ZC{O anp, Z‘fo b, be series of positive terms with a, < b,, Vn > n, for some integer
ne. If D77 a, converges, then ) by:

A. Converges

B. Diverges

C. Always converge S\

D. None of these 00
37. The series Y 7° —1:

14+n2" Ov\

A. Converges ‘
B. Diverges (Q/
C. Is unbounded

O
one o ese QJ
D. N f th Q) Q

38. The series Y% 125
A. Converges

B. Diverges ?\yo QJ
C. Is bounded (&\go

D. Both A \1\%

0
39. The series > ;" n& ﬂ

A. Converges

B. Diverges

C. Is bounded
D. Both A and C
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40. Let Y °a, and > " b, be series of positive terms. If lim, o Z—Z is a nonzero finite
number and Y [° b, diverges, then Y °a,

A. Converges
B. Diverges
C. More information is needed

D. None of these

: o0 2n41
41. The series ) " 5755
A. Converges
B. Diverges
C. Converges but unbounded
D. None of these
42. Let Y [ a, be a positive term series. If f is continuous and non increasing function
on [1,00) such that f(n) = a, for all positive integersn,then > 7" a, and [ f(x)dx
behave similarly. This is called:

A. Limit Comparison Test
B. Root Test

C. Ratio Test

D. Integral Test

43. The p-series (or Hyperharmonitseries) > nip converges if:
A p>1
B.p>1
C.p<l1
D. p<1
44. The series S0 k™ 6:
A. Converges
B. Diverges
C. Diverges and bounded
D.

None of these

Available at www.MathCity.org
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45.

46.

47.

48.

49.

Let >0 a,, be a series of positive terms and suppose that lim,, aZ:1 =L If0<L<1,
then the series )% a,

A. Converges

B. Diverges

C. Test fails

D. None of these
Let Y% be a series of positive terms and suppose that lim,,_, “Z—:l =L. If L > 1, then
the series > 7" ay,

A. Converges

B. Diverges
C. Test fails
D

. None of these

Let > 77 be a series of positive terms and suppose thatlini;,_, aZtl = L. If L =1, then
the series Y 1° ay,

A. Converges
B. Diverges
C. Test fails
D. None of these
The series Y 1% 2%
A. Converges
B. Diverges
C. The behawiopvof this series can not be determined by Ratio Test
D. None ofithese

The series Y |° Z—?
A. Converges
B. Diverges
C. The behavior of this series can not be determined by Ratio Test
D. None of these
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50. Let Y% be a series of positive terms and suppose that limnﬁoo(an)% =L If0<L<1,
then the series )% a,

A. Converges
B. Diverges
C. Test fails
D. None of these
51. Let Y% be a series of positive terms and suppose that limn%oo(an)% =L IfL>1,
then the series > " a,
A. Converges
B. Diverges
C. Test fails
D. None of these
52. Let ETO be a series of positive terms and suppose that limnﬁoo(an)% =L If L =1,
then the series > " ay,
A. Converges
B. Diverges
C. Test fails
D. None of these

53. Which of the following series diverges?
A (G
B. >0 (n)"
C.Yim
D. 37

54. An infinite series having both positive and negative terms is called:

A. Alternating series
B. Convergent series
C. Mixed series

D. Divergent series
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55. If a, > 0 for all n, then the series Y °(—1)"a,, is called:
A. Alternating series
B. Harmonic series
C. Telescopic sum

D. Euler’s series

56. The alternating series Y |° a,, converges if:
A. {a,} is a non increasing sequence
B. lim, 0@, =0
C. Both A and B must be satisfied
D. None of these

57. The alternating series > ;°(—1)"'1 is:
A. Convergent
B. Divergent
C. Oscillating

D. None of these

58. The alternating series > |°(—1)" 5 ig:
A. Convergent
B. Divergent
C. Oscillating

D. None of these

59. A series > (" a, is,said to conyeyge ... if the series Y " |a,| converges.
A. Absolutely
B. Conditionally
C. Only
D. None of these

60. If > |an| converges, then
A. > a, also converge
B. > % a, not necessarily converge
C. > " a, diverge
D. > " a, can diverge
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61. If > 7% a, converges, then > 7 |a,|:
A. Converge
B. Diverge
C. Not necessarily converge

D. None of these

62. A series > " ay, is said to converge conditionally if:
A. >V a, and > (" |a,| both converge
B. > % a, and )" |a,| both diverge
C. > a, converges but > " |a,| diverges
D. >7"|a,| converges but Y ° a, diverges

63. If a series converges absolutely then series itself
A. Converges
B. Diverges
C. Can converge

D. Can diverge

64. An infinite series of the form Y~ ¢, (¢ 4a)" is calléd a ... series in x — a, where a is a

constant, called center of this series.
A. Taylor
B. Power
C. Alternating

D. Maclaurin

65. The values of = far\which( tfig*power series > ° (2“”—:), converges are
A (—1,1)
B. R
C. (—%, 1)

D. None of these

66. If a power series Y |° ¢,z" converges for z = x1, then it converges absolutely for all x

such that
Al x| < |xq]
B. |z| < |xq]
C. |z| > |x]
D. |z| > |z4|
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67. The set I of all numbers x for which a power series Y ° ¢, (x — a)™ converges, is called:
A. Radius of convergence
B. Interval of convergence

C. Diameter of convergence

D. All of these
68. If (a — R,a+ R) is the interval of convergence of a power series > " ¢, (x — a)", then R

is called

A. Diameter of convergence

B. Radius of convergence
C. Length of convergence
D

. None of these

Radius of Convergence of a Power Series

Let > 7% ¢,(z — a)™ be a power series with radius of convergence R.
Suppose that lim,, |C’;:1 | = L, where L,is.8ithex a nonzero
number or 400 /

(i). If L is a positive real number, thieh R =
(ii). If L =0, then R = +o0.

(iii). If L = 400, then R = ()

A
&

69. The radius of convergence of powes Series 3% % is:
A O
B. 1
C. 5
D. o0

70. The radius of convergence’of power series Y " (I;? ) s
A0

B. 1
C. 2
D. 3

71. The radius of convergence of power series Z?(—l)"ﬁﬂ is:
A0
B. 1
C. 4

D. oo ) )
Available at www.MathCity.org
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72. The radius of convergence of power series Y (nz)" is:
A0
B. 1
C. 2
D. o0

Differentiation and Integration of a Power Series

1. Suppose that f(z) =, c(z —a)?,

where the power series has radius of convergence R. Then
(i). For |z — a| < R, f'(x) =Y. 1" nea(z —a)" 1,

(ii). For [z —a| < R, [ f(x)dz = Y07 &5 (x — a)* + C.

2. The three power series Y " c,(z —a)™, D7 nep(z —a)" 1,

o ;25(x —a)"! + C all have the same radius of convergence.

73. The power series representation of ﬁ is:
A 1+z—224+ ..
B.1—x+2a%— ..
C.l+a+a2+ ..

D. 1+z+% +..

74. The power series representation of e* is:
A 14+z—22+ ...
B.1—x+a%—..
C.l+x+a*+..
D. 1+z+% +..
75. For |z| < 1, the series taili ' z = m % fg—? + ”g—? - ””7? + ... is called:
A. Maclaurin\Sevies
B. Taylor Series
C. Gregory’s Series

D. All of these

76. fol e dx equals:
A e—1
B. 145+ 55 + 75 + -
C.l-g+gy—mgt-
D. Can not be evaluated
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Summary of Convergence and Divergence Tests for Series

Test Series Convergence or Divergence Comments
o0
Divergence > an Diverges if lim a, # 0 Inconclusive if lim a, =0
n=1 n—oo n—oo
Useful for comparison tests
(o]
Geometric > ar™ (1) Converges to S = T ¢ it [r| < 1; | if the n'"-term a,, of a series
n=0 =T
series (2) Diverges if |r| > 1 is similar to ar™.
Useful for comparison tests
x 1
p-series > — (1) Converges if p > 1; if the n'"-term a,, of a series
n=1"T
1
(2) Diverges if p < 1 is similar to —.
n
The function f obtained
o0
Integral > ap (1) Converges if [ f(z) dx converges;/f\roni a, = f(n) must be
n=1
an = f(n) (2) Diverges if floo f(z) dx diverges continuous, positive,
decreasing, and readily
integrable.
o0
(1) If > by, convergesand a, <Ay The comparison series
n=1 of oo
for every n, then (D >a,, conwerges; > by, is often a geometric
oo o o =1 n=1
Comparison | Y an, ». by | (2) If > b, diverges ahd'e,, > b, series or a p-series. To find
n=1 n=1 n=1
o0
an >0, by, >0 | for edergntt, then~Y0) a,, diverges; by, in (3), consider only
=1
(3¢ lim In\o (not oo), then the terms of a,, that have
n—oo by
béth series\converge or both diverge. the greatest effect on the
magnitude.
Inconclusive if L = 1. Useful
If lim |24 =L (or 00), the series | if a,, involves factorials or
n—oo |
o0
Ratio > oap (1) converges (absolutely) if L < 1; n'™ powers. If a,, > 0 for
n=1
(2) diverges if L > 1 (or c0) every n, the absolute value
sign may be disregarded.
Inconclusive if L = 1. Useful
If lim %/|an| = L (or co), the series if a,, involves n'® powers.
n—oo
o0
Root > an (1) converges (absolutely) if L < 1; If a,, > 0 for every n, the
n=1
(2) diverges if L > 1 (or o) absolute value sign may be
disregarded.
o0
Alternating | Y (—=1)"a, Converges if ag > agy1 for every k Applicable only to an
n=1
Series anp >0 and lim a, = 0. alternating series.

n— oo
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