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Index- Engineering Mathematics

Name of the Topic

Linear Algebra

Calculus

Differential Equations
Complex variables
Numerical Methods
Probability and Statistics

Transform Theory




Linear Algebra

1)ig1e0deﬁer5clinant of the matrix
8 1 7 2

[2 0 2 E]|

9 0 6 1 is

[A]4 [B]O

[C]15 [D]20
2) Consider the following set of equations:

X+2y=5

4x +8y=12
3x + 6y +3z=15

This set

1 Marks GATE-CSE/IT-2000( )

1 Marks GATE-CSE/IT-1998( )
[Al has unique solution [B]has no solutions
[C] has finite number of solutions [Dlhas infinite number of solutions

3)Let a= ()j ) be an n-rowed square matrix and’12be the matrix obtained by interchanging the firstand

second rows of the n-rowed Identify matrix. Then A2 is such that itsfirst
2 Marks GATE-CSE/IT-1997()

[Alrowis the same as its second row [B]row is the same as the second row of A
[Clcolumnisthesameasthe second column of A [D]row is all zero

4)LetAx =bbeasystemoflinearequationswhere Aisanm x nmatrixandbisam x 1 columnvectorand

Xisan x 1 column vector of unknows. Which of the following is false?
1 Marks GATE-CSE/IT-1996( )

[AIThesystem hasasolutlo_n ifandonlyif,both A [B] If m <nand b is the zero vector, then the system
and the augmented matrix [A b] have the same has infini i
rank. as infinitely many solutions.

[Clif m=nandbisnon-zerovector, thenthesystem [D] The system will have only a trivial solution when
has a unique solution. m =n, bisthe zero vector and rank (A) = n.

5)

[msh’ san] {a []]
The matricesl " €95%]andl9 Llcommute under multiplication

2 Marks GATE-CSE/IT-1996( )

[Alifa=borB=nm,isaninteger [B]always
[Clnever [Dlifacos® = bsin®
6) _Therankofthefollowing(_n_+ _1)_x(_n_+ _1)_matrix,whereaisarealnumberis
1 a 22 ... a"
1 a 22 a"
1 a & a"
1 a & a"
- 1 Marks GATE-CSE/IT-1995( )
[A]1 [B] 2
[Cln [D]Dependsonthevalueofa

7)Aunitvector perpendicular to boththevectorsa=2i—-2j+kandb=1+j - 2kis:

. 2 Marks GATE-CSE/IT-1995( )
[AlV3 (i+j+k) [BI1 /3 (i+j-k)
[C11 /3 (i-j-k) [DI73 (i+j-k)

8)Let A and B be real symmetric matrices of size n x n. Then which one of the following is true?
1 Marks GATE-CSE/IT-1994()

[A]AAT = [B]a=-AT
[CIAB = BA [D] (AB)" = BA



9)

w oo
_ WO
T

I
—
*n

Therankof matrix[

1 Marks GATE-CSE/IT-1994( )
[A]O (B]1
[C]2 [DI3
10)In a compact single dimensional array representation for lower triangular matrices (i.e all the
elements above the diagonal are zero) of size n X n, non zero elements (i.e elements of the lower triangle)

of each row are stored one after another, starting from the first row, the index of the (i, j )th

triangular matrix in this new representation is: element
1 Marks GATE-CSE/IT-1994( )

[A]i+] [Bli+j-1

[Cli+i(i-1)/2 [Dli+j(-1)/2
11) The eigen vector(s) of the matrix

0 0 a

0 0 0

0 0 0| a0,

is (are)
1 Marks GATE-CSE/IT-1993( )

[A](0,0¢) [B](+ 0, 0)
[C](0,0,1) [D1(0,2,0)
12) Consider the following system of linear equations

21 —4 X fat
4 3 —-12({ |y| =15
12 -8B z 7

Notice that the second and the third columns of the coefficient matrix are linearly dependent . For how
many values of =, does this system of equations have infinity many solutions?

2 Marks GATE-CSE/IT-2003( )

[A]O [B]1
[C]2 [DlInfinity many

13) (U

[{} 0 {}] L ()
Theeigenvector(s) of the matrix 000 ,is/are

2 Marks GATE-ECE/TCE-1993( )

[A](0.0. ) [B] . 0.0)
[C](0.0.1) [D- . 0)

" 4= E —11]
The matrix is decomposed into a product of alower triangular matrix [L] and an upper

triangular matrix [U]. The properly decomposed [L] and [U] matrices respectively are
2 Marks GATE-EEE-2011()

10 11 20 11
[All 4 —1] and [0 —2] [31[4 —1] and [0 1]
10 2 1 102 1
[Cla 1] and [0 —1] [D][Z 1] [U —3}
' il
A Matrix has eigenvalues -1 and -2. The corresponding eigenvectors are “andl—? respectively. The
matrix is
1 1 1 5 2 Marks GATE-EEE-2013()
(Al 1 o B, 4
-1 0 0 1
[Clly - O] 5 3
16) Roots of the algebraic equation X° + X7+ X +1=0 3¢
1 Marks GATE-EEE-2011( )
[A]X° + X2+ X +1=0 [BI(-1,-j,+))

[C](+1.—1.+1) [D] (0.0.0)



17) A cubic polynomial with real coefficients

[A] can possibly have no extrema and no zero

crossings

[Clcannot have more than two extrema and more

than three zerocrossings

2 Marks GATE-EEE-2009( )

[B] may have up to three extrema and up to 2 zero

crossings

[D]will always have an equal number of extrema and

Zero crossings

18) Thetraceand determinantofa2 * 2 matrixareknowntobe -2 and -35 respectively. Its eigenvalues are

[A]-30and -5
[C]-7and 5
19) Ple deﬁerm&narb of the matrix

100 1 0 0
100 200 1 O
100 200 300 1 is

[A]T100
[CIT

[B]-37 and -1

[D]117.5and -2

[B] 200
[D]300

2 Marks GATE-EEE-2009( )

2 Marks GATE-EEE-2002( )

20) A set of linear equations is represented by the matrix equation Ax=b. thenecessaryconditionfor

the existence of a solution for this system is:

[A]JAmustbeinvertible

[C]lb must belinearlyindependent of the columns of

A
21)

]

[A]1
[C]5

0 1 0 0

-1 0 0 4

24) A square matrix IS called singular, if its

[A]ldeterminan tis unity
[Cldeterminanttisinfinity

1 -1 0

25) S=1{1 1 1

. . 0 0 1
Theinverse ofthe matrix IS

I o1
[A] 000
011

2
1 -6
-2 1

The vector [_ J is an eigen vector of

2 Marks GATE-EEE-1998()

[B]b mustbelinearly depended onthe columns of A

[DINone of the above

-3

[B] 2
[D]-1

sumoftheeigenvaluesofthematrixAis:

[B]-10
[D]22

50 2
[Bllo = o
2 0 1
P05
Dl o &
L0 1

[B]determinantis zero

[Dlrank is unity

011
Bl 4y
Lo o1

] .One of the given values A is

2 Marks GATE-EEE-1998()

2 Marks GATE-EEE-1998( )

2 Marks GATE-EEE-1998( )

2 Marks GATE-EEE-1997( )

2 Marks GATE-EEE-1995( )




[B5 )
|l =

[C]{i

0

— 1L L
s D2t 1 =
2 00 1

26) A © * Tmatrix has all its entries equal to -a.the rank of the matrix is

3

2 Marks GATE-EEE-1994( )

[A]7 [B]5
[Cch [D]zero
27) x[n l]
Theeigenvalues of the matrix” Jare
2 Marks GATE-EEE-1994( )
[Al(a+1),0 [B]a,0
[Cl@a-1),0 [D]0,0
28) 3+2i ]
Theinverseofthe matrixt —" 3~ 2lis
342 i L o2 —i 2 Marks GATE-CE-2010( )
Alz| i 3-2i Bl | i 342
[C]ﬁ ’ J: ’ 3 [D]T14 ’ r y 3 :2,-
29) X[Q "]
Theeigenvalues of matrixt” Slare
2 Marks GATE-CE-2012( )
[A]-2.42 and 6.86 [B]3.48and 13.53
[C]4.70and 6.86 [D]16.86and 9.50

30)[A] is a square matrix which is neither symmetric nor skew-symmetric and [A]T is its transpose. The sum
anddifferenceofthese matricesaredefinedas[S] =[A] + [A]Tand [D] =[A] - [A]T, respectively. Which of

the following statements is TRUE?
1 Marks GATE-CE-2011()

[A] Both [S]and [D] are symmetric [B]Both [S] and [D] are skew-symmetric
[CI[S] is skew-symmetric and [D] is symmetric [D][S] is symmetric and?[D] is skew-symmetric
31)if dand fare two arbitraryvectors.with magnitudesaandb, respectively,a o will be equalto
2 Marks GATE-CE-2011()
[A]a*b — (3.5)? [Blb —a.b
[C]a*b* + (3.b)? [DEb +3ab

32) A square matrix B is skew-symmetric if
1 Marks GATE-CE-2009( )

[A]B" = —-B [Blz"=p5
[Cls' =5 [D]B~! = B’

_ L2 2 2
33)Forascalar function f (x:¥:2) =x"+3y"+22 ype gradientat the point P (1,2, -1)is
1 Marks GATE-CE-2009( )

[A] 27 + 6] +4k [B] 27 + 12] — 4k
[C]27 +12] + 4k [D}/56

34)Solution for the system defined by the set of equations 4y+3z=38; 2x-z=2; and 3x+2y=5is
1 Marks GATE-CE-2006( )

[Alx=0;y=1;z=4/3 [BIx=0;y=1/2; z=2
[Clx=1;y=1/2;z=2 [DInonexistent

i
35) The productof matrices” " is
1 Marks GATE-CE-2008( )

[A] Pt [B] @'
[C]Ia—l(J—l [D] _{’(J_{’_l
36) Forascalar function/ (#:#:2) = 2% + 35" + 22 tha directional derivative atthe pointP(1,2,-1)inthe

direction of avector — 4+ 2k is
2 Marks GATE-CE-2009()

[A]-18 [B]-3v6
[C]3VE [D]18



Linear Algebra

37) 2 2 3:|
2 1 &
Foragivenmatrix.! % 9 oneof the eigenvalues is 3.The other two eigenvalues are
2 Marks GATE-CE-2006( )
[Al2,-5 [BI3, -5
[C]2,5 [D]3, 5

38) Thedirectional derivative of f(x,y,z) =¥ * 3"+ " at the point P: (2, 1, 3) in the direction of the vector a =i-2
kis

2 Marks GATE-CE-2006( )

[A]-2.785 [B] -2.145
[C]-1.789 [D]1.000
39) [ _ [4 5]
The Eigenvalues of the matrix ~Slare
2 Marks GATE-CE-2008( )
[A]-7and 8 [B]-6and 5
[C]I3and 4 [D]1 and 2

40) Consider the matrices (43,423 and Y(4.),

The order ofP XY P il be

1 Marks GATE-CE-2005( )
(AJ2 % 2) [B](3 % 3)
[C](4 < 3) [D]3 x 4)

41)Consideranon-homogeneous system of linear equations representing mathematically an over-

determined system. Such a system will be
1 Marks GATE-CE-2005( )

[A] consistent having a unique solution [B] consistent having a many solutions
[C] (D]

inconsistent having a unique solution inconsistent having no solution
42)Thefollowing simultaneou sequations
xX+yz=3
X+2y+3z=4
x+4y+kz=6

will NOT have a uniqu e solution fork equal to
2 Marks GATE-CE-2008( )

[A]O [B]30
[C]6 [D]7

43) Theinner(dot) productoftwovectors Pand @ is zero. The angle (degrees) between the two vectors is
2 Marks GATE-CE-2008( )

[A]O [B]5
[C]90 [D]120
44)

D bt et

1 3
The minimum and the maximum eigen values of the matrix? ! !lare-2and6,respectively.Whatisthe

other eigen value?
1 Marks GATE-CE-2007()

[A]5 [B]3
[C] [D]-1
45) Forwhat valyes of rtand_-"'f the followinc SjmuISaneous equations have aninfinite number of solutions?
Ty + =0 w4+ dy+ 4oz =Yu+ 2y + +az =i
2 Marks GATE-CE-2007( )
[A]2,7 [B]3,8
[C18,3 [D]72

46) A velocity vector is given as

—r i - 2-
V.= 5xyi +2y7j + 3yz°k The divergence of this velocity vector at (1,1,1) is
2 Marks GATE-CE-2007( )

[A]9 [B]10
[Cl14 [D]115



Linear Algebra

47) 1 2]
Theinverse of the 2 x 2 matrix 5 7 is
2 Marks GATE-CE-2007( )
1[-7 2 17 2
Al |5 -1 [Bl3 |5 1]
17 -2 1[-7 =2
[Cl3 |5 1 [DI3 | s —1]

K “¥
48) Giventhatonerootofthe equationx” — 10x* +31x — 30 = 0 s 5 the other two roots are
2 Marks GATE-CE-2007( )

[A]2 and 3 [B]2 and 4
[C]3 and 4 [D]-2and-3
49)If Aand Bare two matrices and if ABexists, then BAexists
2 Marks GATE-CE-1997( )
[A]if Ahas as many rows as B has columns [Blonly if both A and B are square matrices
[Clonlyif Aand B are skew matrices [Dlonly if both A and B are symmetric
50) 0 -

L1} i}
IfthedeterminantofthematrixL 7 ‘ls26,thenthedeterminantofthematrix[l 3 Jis
2 Marks GATE-CE-1997()

[A]-26 [B]26
[C]O [D]52
51) Real matrix[Alsx1, [Blsxs, [Clsxs, [D]sx3, [Elsxsand[Flsx1are given. Matrices [B]and [E] are symmetric.
Following statements gre made with respect to these matrices.
I. Matrix productlF] [CT'[BICKFis a scalar
Il. Matrix product[D] TlFlDJis always symmetric

With reference to above statements, which of the following applies?
1 Marks GATE-CE-2004( )

[A]Statementlistrue butllis false [B]Statementlis false butllistrue
[C]Boththestatementsaretrue [D]Both the statements arefalse

52)

4 —2]
The eigenvalues of the matrL_(2 1

2 Marks GATE-CE-2004( )

[A]lare 1and 4 [B]are -1 and 2
[Clare Oand 5 [D]lcannot be determined

53) Consider the system ofequations
(mxm)X(~1xt) = 1{nx1), where, 1is a scalar.
Let i Xi) pe an eigen-pair of an eigen value and its corresponding eigen vector for real matrix A. Let | be
a (n' n) unit matrix. Which one of the following statement is NOT correct?
2 Marks GATE-CE-2005()

noxon i
[AlForahomogeneous system of linear [B] For matrix A", m being a positive integer,

equations, (A-11) x= 0 having a nontrivial solution, Ao XMy . X )
tﬂe rank of‘ (A—)II) is less tk?an n. W% hwill be the eigen-pair for all i
[ClIFAT = A thenlX] = forall i [D]IfA” = A, thenliisforalli
1 2 1 3
54) (4] = {ﬂ 3 4 ?}
Given Matrix 2101 , the rank of the matrix is
1 Marks GATE-CE-2003( )
[A]4 [B]3
[C]2 [D]1

55)

53 2
12 6
Determinant of the following matri ig 10

2 Marks GATE-CE-2001( )
[A]-76 [B]-28

[C]+28 [D]+72

(ABC)!

56) If,A, B, Caresquare matrices of the same order, is equal to



Linear Algebra

1 Marks GATE-CE-2000( )

[Alc-ta-tp-! [B]c-tB-ta-!
[C]A—IB—I("—I [D]A—l("—lﬂ—l
T
57) Thepr dlé t[P][QJ f the following two matrices [P] and [Q] is
[P]=E 5][OJ=E X
Y 2 Marks GATE-CE-2001( )
32 24 46 56
[Al[56 46 [Bl{2s 32
3B 22 32 56
[Clfe1 42 [D]f24 46
58)

5 3]
Thegivenvaluesofthe matri><[2 %lare

2 Marks GATE-CE-2001( )
[A](5.13,9.42) [B]1(3.85,2.93)
[C1(9.00,5.00) [DI(10.16, 3.84)
59) Consider the following two statements:
I. The maximum number of linearlyindependent column vectors of amatrix Ais called the rank of A.

IIl. If Ais anm % n square matrix, itwill be non singularisrank A =n.

With reference to the above statements, which of the following applies ?
1 Marks GATE-CE-2000( )

[A]Boththe statements arefalse [B]Both the statements are true
[Cllistrue butllis false [D]lis false but Il is true.
60) If Aisany n x n matrixand k is a scalar,”"'j‘I =l \wherea is
2 Marks GATE-CE-1999( )
[A]R /7 [BJ"
[C]??-'t'. [D].'H
010
61 i 0 ]
Inverse of matrix! 00 is
1 Marks GATE-CE-1997()
011 100
[All1 0 0 [Blo o 1
010 010
100 00 1
[Cllo 1 0 [Dlo 1 0
001 100
62)If Aisareal square matrix,thend4’js
1 Marks GATE-CE-1998()
[A]Unsymmetric [Blalways symmetric
[C]Skew-symmetric [D]Some timessymmetric

63) In matrix algebra AS = AT (A, 5, T, a re matrices of appropriate order) implies S=T only if
1 Marks GATE-CE-1998( )

[A]Ais symmetric [B]A is singular
[C]Aisnonsingular [D]Ais skew symmetric
() = 4o — Dirgs. 18

64) The real symmetric matrix C corresponding to the Quadratic form
2 Marks GATE-CE-1998( )

1 2 20
All> [Bllo —3
1 1 0D o2
[Cl: - o)
65) [D —1]
One pair of eigen vectors corresponding to the two eigenvalues of the matrix L0l
. 0 1 2 Marks GATE-EIN/IN-2013( )
it -
] cHER
1] o nly
SHRH o1 [

66) _ {—5 —Z'i] _ {1 u}
Giventhat 2 0] and U 1] thevalue of A3 is




Linear Algebra

2 Marks GATE-EIN/IN-2012( )

[A]15A+12] [BIT9A+30I
[CIT7A+15] [D]17A+211

67) Theeigenvalues ofa(2x2) matrix Xare -2 and -3. Theeigenvalues of matrix* + 17" (X +51) are
2 Marks GATE-EIN/IN-2009( )

[A]-3,-4 [B]-1,-2
[C]-1,-3 [D]-2,-4
68) po|100 !
The matrix 1 Ootatesavectorabout the axis-: byanangle of
2 Marks GATE-EIN/IN-2009( )
[A] 300 [B] s0¢
[C]s00 [D]t200
69) A- [1 7 ?}
Therank of the matrix 46 3, is
1 Marks GATE-EIN/IN-2000( )
[A]O (B]1
[C]2 [DI3
70) For a singular matrix.
2 Marks GATE-EIN/IN-2000( )
[A] Atleastoneeigenvaluewouldbeattheorigin [B]All eigen values would be at the origin
[CINoeigenvaluewouldbeattheorigin. [D]None

71) Identify which one of the following is an eigenvector of the matrix

10
A= {—1 —2]

[A][—l l]:'r [B][i ~1]
[C][l —l]I [D][—Q I]I

72)For a given2 * 2matrix A, it is observed that

(4[] [

Then matrix Ais

2 1 -1 0 1 1 1 1 10 2 1

AV =120 i) o —of |1 -2 [BI4=1_, —2] [{1 -v] [—1 —1]
W R N B f2 1 0 -2
[CI*=1-1 oo -2 -1 -1 [D}* = |, —:3]

_ 1 Marks GATE-EIN/IN-2005( )
T

2 Marks GATE-EIN/IN-2006( )

73)  AEdEI S50 with?® 3and® '/ . Thentherank of Ais

2 Marks GATE-EIN/IN-2007( )
[A]O [B]1
[Cln-1 [DIn

74)Rank of the matrix given below is

{ 3 2 —9}
-6 —4 18
12 8 =36
[A]1 [B]2

[CI3 [D]v2
-4 2
3

1 Marks GATE-ME-1999( )

75)

Giventhe matrix[ 4 ] the eigen vector is

{ 81/
2] o1 |

2 Marks GATE-ECE/TCE-2005( )

[Al
[C]




Linear Algebra

76) A= [s _g'l} and A~! = [1";2 }j
Let . Then (a+b) =
2 Marks GATE-ECE/TCE-2005( )

[A]7/20 [B]3/20
[C]19/20 [D]11/20
- 11 1 1
1 1 -1 -1
A=l 21 0 o
T1—
Givenanorthogonal matrix 00 1 =l then the value of [AATT s

2 Marks GATE-ECE/TCE-2005( )

[$ 0 0 0] 300 0]
[Allg 1 g o [Bllg £ g0

00to 00to

000! 000 3

10 0 0] L0 0 0]
[Clo 100 [Dlfo L o 0

0010 001to

000 1] [0 00

11
Therankofthematrixt! T 1ljs
2 Marks GATE-ECE/TCE-2006( )
[A]O [B]1
[C]2 [DI3
79) TheEigenvaluesandthecorresponding Eigenvectorsofa2 x 2 matrixaregiven by
Eigen value Eigen vector
1
=8 Vi H
1
V;

=4 {—l]
The matrix is

6 2 2 Marks GATE-ECE/TCE-2006( )
[Al]2 6 [B]|* ©

2 4 o

D

[clfs - ]! ¢

4 2
4

80)
Forthe matrix

101
] the given value corresponding to the eigen vector[lﬂl] is
2 Marks GATE-ECE/TCE-2006( )

[A]2 (B] 4
[Cl6 [D]8

81)Itis given thatX;. X,... X,y are M non-zero orthogonal vectors. The dimension of the vector space spanned
bythe 2Mvectors Xy, Xa... Xy, — X1 —Xa. ... — Xy is

2 Marks GATE-ECE/TCE-2007()
[A]2M [BIM + 1
[CIM [Dldependent on the choice of1 X2 Xu
Pu P

Py Po

82) }
““d arenonzero,andoneofitseigenvaluesiszero.

P [
Allthe fourentries ofthe 2 x 2 matrix

Which of the following statements is true?
2 Marks GATE-ECE/TCE-2008( )

[A]P11P22—P12P21=1 [B]P11P22—P12P21=—1
[C]P11Pa2 = P1aPar = 0 [D)Pi1Paz + PiaPay =0



Linear Algebra

83) The system of linear equations
4x+ 2y =7
2X+y =6
has

[A] Auniquesolution
[C]Aninfinite number of solutions

84) p _ [ 0 1_]
Consider the matrix

[BINo solution

2 Marks GATE-ECE/TCE-2008( )

[D]Exactly two distinctsolutions

The value of€” is

2072 371 gl — 2 el e
[A] [QF_Q —2¢71 Be? — r=_]} [B] [QF_] — 4e7?
5e7r—e7! Zet —e? 27t — 72
[C][Zr_g — 6! 4o 4 r=_1} [D][—Qr_] + 272
-1 3 5
85) i—E -1 6
The eigen values of the following matrix & 03

[Al3, 3 +5j, 6-j

one solution for the unknown vector x

[A] Augmented matrix [Pq] must have the same rank
as matrix P

[C]Matrix Pmustbesingular
3
0
0 0

87) -2 2
-2 1
Forthe matrix P = 1
vector?

(Al %,
1
(o]
3

88) 1 0 -1
2 1 -1
2 3 2
IfR = ,thentoprowof R 'is
[A][5 6 4] [BI[5 -3 1]
[Cl[2 0 -1] DI[2 -1
=[x % . T
89) : is an n-tuple nonzero vector. The n x n mathix= xx

[A]Has rank zero
[ClIs orthogonal

(B]-6, +5j,3 +],

287" —¢
el + 2672
e l—¢
el 4+ 2¢
3-j

[D13,-1+3j,-1-3]
86) In the matrix equation Px = g, which of the following is a necessary condition for the existence of at least

2 Marks GATE-ECE/TCE-2008( )

2 Marks GATE-ECE/TCE-2009( )

2 Marks GATE-EEE-2005()

[B] Vector g must have only non-zero elements

[D]Matrix P must besquare

B[ 3
:
[D][,

[uES I ]

[B]JHasrank 1
[D]Has rank n

1/2]

one of the eigen values is equal to -2. which of the following is an eigen

2 Marks GATE-ECE/TCE-2005( )

2 Marks GATE-EEE-2005( )

2 Marks GATE-EEE-2007( )



Linear Algebra

90) A loaded dice has following probability distribution of occurrences

Cice value 1 2 |13 |4 |5 |6
Frobability ol uEl s e e |14

If three identical dice as the above are thrown, the probability of occurrence of values 1, 5 and 6 on the

three dice is

2 Marks GATE-EEE-2007( )
[A]Same as that of occurrenceof 3,4, 5 [B]Same as that of occurrence of 1,2,5
[CIT/128 [D]5/8

91)Let x and y be two vectors in a 3 dimensional space and <x,y> denote their dot product. Then the
determinant
<r.rx <ry>
<Yy.r > <y :J

det

2 Marks GATE-EEE-2007()
[A]llszerowhenxandyarelinearlyindependent [B]ls positive when x and y are linearly independent
[Clis non-zero forall non-zero x andy [D]ls zero only when either x ory is zero

92) The linear operation LTX) is defined by the cross product L(x) = b x X where
b=1[0 1 0] and* =[x % x| arethreedimensionalvectors. The 3 x 3 matrix M of this operation

satisfies

X1
Lix) =M | x
X3 .

Then the eigen value of M are
2 Marks GATE-EEE-2007( )

[AJO+1,-1 [B]1,-1,1
[C]I’ _i7 1 [D]|, _i,O
_ P 2 _
93) The characteristic equation of a (3 x3) matrix P is defined as aA) =| M =P =X+ +21+1=0

If | denotes identity matrix then the inverse of matrix P will be
2 Marks GATE-EEE-2008( )

[A](P* + P + 2i) [BYP* + P+ i)
[C]—(P*+ P +i) [D}H(P* + P+ 20)

94) If the rank of a (5 x 6) matrix Q is 4 then which one of the following statements is correct?
2 Marks GATE-EEE-2008( )

[A]Qwill have fourlinearly independent rows and [B] Qwill have forlinearlyindependent rows and five
four linearly independent columns linearly independent columns
[C]QQ will be invertible [DIR" Qwill be invertible

95)Aismxnfullrank matrixwithm >nand|lisanidentity matrix. Let matrixA” = (A7 A)~*AT Thenwhichone

of the following statement is False?
2 Marks GATE-EEE-2008( )

[A] aara = A [B](AA Y= A4
[Claa =1 [D]AAA = A

. v T ¥ = (32 4 23172
96)Let P bea 2 X 2 real orthogonal matrix and %s a real vector *1- %2l with length X = 06 + %)% Then
which of one of the following statement is correct ?
2 Marks GATE-EEE-2008( )

[AJIIPX =1 X whereatleastonevector

satisfies [ PX 1<l X ]
[ClIl PX |21l X lwhere atleast one vector satisfies [DINo relationship can be established between

[ PX[]=] X | I X lland 1| PX 11

il iR

(Bl PX 1=l X lifor all vectorsX

97)
The equation




Linear Algebra

1 Marks GATE-EEE-2013( )

[A] NO solution [B]onlyone solution [”] N [3]
[Clnon-zerouniquesolution [DImultiple solutions
98) A polynomial f(x) = ax + ax’ + ax” 4 ax — swith all coefficients positive has
1 Marks GATE-ECE/TCE-2013( )
[A]No real roots [BINo negative real root
[ClOdd numberofrealroots [D]At least one positive and one negative real root

99)Let Abe anm * nmatrix andBann * mmatrix Itis given that determinant!/=* A8)= determinant!» * BAJ,
whereliis the& = kidentity matrix . Using the above property, the determinant of the matrix of the given

below is
2111
1211
1121
1112
2 Marks GATE-ECE/TCE-2013( )
[A]2 [B]5
[C]8 [D116
1 x x2
100)
1Ly y
. . 1 z 22
Which oneofthefollowing does NOT equal ?
1 Marks GATE-CSE/IT-2013( )
1 x{x+1) x+1 1 x+1 x*+1
[Al}; yly+1) y+1 Blli y+1 y241
1 z(z+1) z+1 1 z+1 Z2+1

x—y x2—y?
y—z y2— 22
1 =z 22

[clls [D

2 y+z Y422
1 =z 22

2 x4y x2+y2‘

101)Let Abethe 2 x 2 matrix with elements?1 =912 =321= | 1 and?2 =-1, Then?22= -1. Then the eigen values

ofthe matrix4™ are
1 Marks GATE-CSE/IT-2012()

[A]1024and-1024 [B]1024/2 and -10242
[C]4V2 and -4/2 [D]512V2 and -5122
102) A -5 —3] I [L n]
Given that 2 Oland O U thevalue of 4% is
2 Marks GATE-EEE-2012,GATE-ECE/TCE-2012( )
[A]15A + 121 [B]19A + 301
[CI1TA 4 151 [DILTA 4 211

103) Thetwovectors[1,1,1]and|1.a, a°], where 4 = (—% +J":_5), are

2 Marks GATE-EEE-2011( )

[A] Orthonormal [B] Orthogonal
[C]Parallel [Dlcollinear
104) The eigen values of a skew-symmetric matrix are
1 Marks GATE-ECE/TCE-2010( )
[A] Always zero [B]Always pure imaginary
[ClEither zero or pure imaginary [D]Always real
105) on,jidae the matrix as given below.

0 4 7
0 0 3

Which one of the following provides the CORRECT values of eigenvalues of the matrix?
2 Marks GATE-CSE/IT-2011( )

[A]1,4,3 [B]3,7,3
[C]7,3,2 [D]1,2,3



Linear Algebra

1 1 0
106) P= ({I 2 2)
An eigenvector of 003/
2 Marks GATE-EEE-2010( )

[Al[-111] [BI[1 2 1]
[CI[1 -1 2] [DI[2 1 -1]
107) Forthe setofequations,x1 + 2x2 + x5+ 4x; =2 gnd 3x + 6xa+ 3x3 4+ 12x = 6,

The following statement is true
2 Marks GATE-EEE-2010( )

[A] Only the trivial solution » = x = 3x3 = x =0 exjsts [B]There are no solutions
[C]A unique non-trivialsolution exists [D]Multiple non-trivial solutions exist
108) CorFideé] the following matrix

A=lX ¥
If the eigenvalues of A are 4 and 8, then

2 Marks GATE-CSE/IT-2010( )
[Alx=4,y=10 [Bl]x =5,y=8
[Clx=-3,y=9 [Dlx =-4,y=10

109) The system of equations
X+y+z=6
X+ 4y + 6z =20
x+4y+ Az =p

has NO solution for values of* @ Fgiven by
2 Marks GATE-ECE/TCE-2011( )

[A]A=6.1=20 [B] A= 6.1+ 20
[C]A# 6.=20 [D]* # 6.4t # 20
110) A= {i] ].}
Theelgenvalues of the matrix b Ulare
2 Marks GATE-ECE/TCE-1998( )
[A]1,1 [B]-1, -1
[Clj,-j D], -1
1n1) 1 1]
Therank of the matrix 0 0 is
1 Marks GATE-CSE/IT-2002( )
[A]4 [B]2
[CI [D]O

112) Consider the following statements:
S1: The sum of two singular n X n matrices may be non-singular
S2:The sum of two n X n non-singular matrices may be singular.

Which of the following statements is correct?
1 Marks GATE-CSE/IT-2001( )

[A]ST1 and S2 are both true [B] S1 is true, S2 is false
[CIS1 is false,S2 s true [D]S1 andS2 are both false

113)Supposetheadjacencyrelationofverticesinagraphisrepresentedinatable Adj(X,Y).Whichof the

following queries cannot be expressed by a relational algebraexpression of constantlength?
1 Marks GATE-CSE/IT-2001()

[A] Listofallverticesadjacenttoagivenvertex [B]List all vertices which have self loops

[C]List all vertices which belong to cycles of less

than three vertices [D]List all vertices reachable from a given vertex

114) Among the following, the pair of vectors orthogonal to each otheris
2 Marks GATE-ME-1995( )

[Al[3,4,7],13,4,7] [B][1,0,0],[1,1,0]
[C][]’Olz])[O’SJO] [D][]a]yl]v[_]v_lv_]]

115) Inthe Gauss elimination methodforsolvingasystemoflinearalgebraicequations, triangularization leads
to




Linear Algebra

1 Marks GATE-ME-1996( )

[A] diagonal matrix [B] lower triangular matrix
[Cluppertriangular matrix [Dlsingular matrix

116) 1 1 i}
The eigenvalues oftt ! Hare

2 Marks GATE-ME-1996( )
[A]0,0,0 [B] 0,0,1
[C]0,0,3 [D]1,1,1

117) The eigenvalues of a symmetric matrix are all
1 Marks GATE-ME-2013()

[A] complex with non-zero positive imaginary part. [Blcomplexwithnon-zeronegativeimaginary part.
[Clreal. [Dlpure imaginary.

118) Choose the CORRECT set of functions, which are linearly dependent.
1 Marks GATE-ME-2013( )

[A] sin X, sinxand cos’x [B]cos x, sin x and tan x
[Clcos 2x , simxand cosx [Dlcos 2x, sinxand cos x
119) [i 33}
Theeigenvalues ofthe matrix!™ ~are
2 Marks GATE-ME-1999( )
[A]l6 [B]5
[C]-3 [D]-4
120) Consider the system of equations given below:
X+y=2
2x+2y =5
This system has
1 Marks GATE-ME-2001( )
[A]onesolution [B]no solution
[Clinfinite solutions [Dlfour solutions
121) The following set of equations has
3x+2y+z =4
X-y+z=2
-2X+2z=5
2 Marks GATE-ME-2002( )
[Alnosolution [Blauniquesolution
[Clmultiple solutions [Dlan inconsistency.

122) Therankofa3 x 3 matrix C(=AB),found by multiplyinganon-zerocolumnmatrix Aofsize3x1anda

non-zero row matrix B of size 1x3 is
2 Marks GATE-ME-2001( )

[A]O [B]1

[C]2 [DI3
123) 41

Forthe matrixt! “)the eigen values are

1 Marks GATE-ME-2003( )
[A]3and -3 [B]-3and-5
[C]13and 5 [D]5 andO

124) Thevectorfield.F = X/ — ¥/ (where’and /are unit vectors) is
2 Marks GATE-ME-2003( )

[Al divergencefree, butnotirrotational [Blirrotational, but not divergence free

[Cldivergence free and irrotational [D]neither divergence free nor irrotational.
125) 22

Oneoftheeigenvectors ofthe matrix A = b o3lis

w{ ] B}
i1} oy |

2 Marks GATE-ME-2010( )



Linear Algebra

126) Eigenvalues of a real symmetric matrix are always
1 Marks GATE-ME-2011( )

[A] positive [B] negative
[Clreal [Dlcomplex

5 3

127) 1 3

} , ONE ofthe normalized eigenvectors is givenas
A1l Bl
c 7] 0]

‘10

A p— [
Forthe matrix
2 Marks GATE-ME-2012( )

128)x+2y +z =4
2X+y+2x =5
X-y+z =1

The system of algebraic equations given above has
2 Marks GATE-ME-2012( )

[Blonly the two solutionsof (x=1,y=1,z=1)and

[Alaunique solutionofx=1,y=1andz=1. x=2,y=1,2=0).

[Clinfinite numberofsalutions. [D]no feasible solution.
129) M= |5 3
Fora matrix 51 thetranspose ofthe matrixisequaltotheinverse ofthe matrixX™' =[M™"The

value of x is givenby
1 Marks GATE-ME-2009( )

4 3
[Al"5 [B] 5
3 4
[Cls [DIs
130) 'll'h? sum of the eigen values of the given matrix
151
311
1 Marks GATE-ME-2004( )
[A]5 [B] 7
[C]9 [D]18
131) Qrv}\(/hb hvalueofrwillthematrix givenbelowbecomesingular?
4 0 2
12 6 0
2 Marks GATE-ME-2004( )
[A]4 [B]6
[C]8 [D]12

132) Aisa3 x4realmatrixand Ax =bisaninconsistent system of equations. The highest possible rank of
Ais

1 Marks GATE-ME-2005( )

[A]1 [B]2
[CI3 [D]4
5000
133) 0500
D021
Which one of the following is an eigenvector of the matrix 0031,
. . 2 Marks GATE-ME-2005( )
[A]|-2 [BIfo
1] 0
1 [1}
[C]f o [D]jo
1] 1
-2 0




Linear Algebra

134) Match the items in columns | and II.

Columnll Column I

P. Singularmatrix 1. Determinant is not

Q. Non-square matrix 2. Determinant is always one
R. Real symmetric matrix 3, Determinant is zero

S. Orthogonal matrix 4. Eigen values are always real

5, Eigen values are not defined
2 Marks GATE-ME-2006( )

[A]P-3,Q-1,R-4,S-2 [B]P-2,Q-3,R-4,S-1
[CIP-3,Q-2,R-5,5-4 [D]P-3, Q-4, R-2.5-1.
135) MuIt'QCI'isﬁati_c;ﬂﬂ?f atrices E n(a FD' G. Matrices.Eand G are

E= |sinfl cosft 0 G=|(010

0 0 1 001

and What is the matrix F?

2 Marks GATE-ME-2006( )

cosfl —sinfl 0 sinfl  costl 0
[A] sinfl  costl 0 [B] —cosfl sinfl 0
0o 0 1 0 0 1
cost  sinfl 0 sinfl  —cosfl 0
[C] —sinf! cosfl 0 [D] cosfl  sinfl 0
0 0 1 0 0 1
12 4
136) 306
Thematrix!" ' )has one eigenvalue equal to 3. The sum of the other two eigenvalues is
1 Marks GATE-ME-2008( )
[Alp [Blp-1
[Clp-2 [Dlp -3

137) If a square matrix A is real and symmetric, then the Eigen values
1 Marks GATE-ME-2007( )

[A] are always real [B]are always real and positive
[Clare always real and non-negative [Dloccur in complex conjugate pairs.
138) For what value of a, if any, will the following system of equations in x, y and. z have a solution ?
2x+3y=4
X+Y+z=4
X+2y-z=a
2 Marks GATE-ME-2008( )
[A] Anyreal number [B]O
[Chh [D]Thereis no such value.
139) 12

1} 1
The eigenvectors of the matrix [ﬂ 2] arewritten intheforn—[a and'”, Whatisa+b?
2 Marks GATE-ME-2008( )

[A]O [B]1/2
[ChT [D]2

140) Theareaofatriangle formed bythe tips of vectors &  a1d &js
2 Marks GATE-ME-2007( )

[A]§|(§—E}><(§—E}| [B] 3/(@—5) x (2 —¢)|
[C]% |ax bxg [D]%{E x b).¢
141) [é ﬂ
The number of linearly independent Eigen vectors of is
2 Marks GATE-ME-2007( )
[A]O [B]1
[C]2 [Dlinfinite

Statement for Linked answer Q142 and Q143 is given below



142 —10 —2 2
P=11 Q=|-5|.R=|-T
3 9 12

Linear Algebra

are three vectors

An orthogonal set of vectors having a span that contains P, Q, R is

on
o
(Al §]

3
(@ j]

—_—
1

2 Marks GATE-EEE-2006,GATE-EEE-2006( )

"L

[D]

T
—
-
| E—
| — |
]
w ¥~
| —

_ 2 Marks GATE-EEE-2006( )
-2
[B] —1?]

[D]

Statement for Linked answer Q144 and Q145 is given below

144) Cayley- Hamilton Theorem states thata square matrix satisfies its own characteristic equation. Consider

matrix

-3 2
A= l—l [J

A satisfies the relation

[A]A+3/ 42471 =0
[CI(A+]) (A+2D)
145) A’equals

[AI51TA+5101
[CI154A+ 1551

2 Marks GATE-EEE-2007,GATE-EEE-2007( )

[BIA2 +2A +21=0
[Dlexp (A) =0

2 Marks GATE-EEE-2007( )

[BI309A + 1041
[Dlexp (9A)
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Calculus

1)The functicTNf(t) has tje Fourier Transform g(w). The Fourier Transform

frt)glt)= ([ glt)e ™dt
: is
1 1 2 Marks GATE-ECE/TCE-1997( )
[A] 57 /(=) [B] 57/ (—)
[C]2Hf (=) [D]None of the above
2) Which of the following improper integrals is (are) convergent?
2 Marks GATE-ECE/TCE-1993( )
sinx COSX
A [ == Bl o
COSX
€l o)/ 1=

3) The following plot shows a functiony which varies linearly with x .
The valuje; of theintegrdl = /i v 4+

3

2

1

——t— >
4 N
2 Marks GATE-ECE/TCE-2007( )

[A]1.0 [B]2.5
[C]4.0 [D]5.0

NThree function (t), & (t) and fi (1) which are zero outside the interval [0, T] are shown in the figure.

Which of the following statements is correct ?

fii) 2 —‘
AT t
0 173
T
' P
i 1 ]
T T S
t
1 I 1
R
I
i t
gr-—-
2 Marks GATE-ECE/TCE-2007()
[A]f: (t)and % () are orthogonal [B]f: (land 3 (t) are orthogonal
[cy® and f (Nare orthogonal [D]: (Mand 2 (1) are orthogonal

5)If X = VL then the value of Xis
1 Marks GATE-EEE-2012,GATE-ECE/TCE-2012( )

(Clx | o
6) I = %_ exp (_ﬁ) dx
The value of the integral V27 Jo 8
2 Marks GATE-ECE/TCE-2005( )
(Al [B]«

[C]2 [D]2r



Calculus

7)The derivative of the symmetric function drawn in given figure will look like
2 Marks GATE-ECE/TCE-2005( )

VA AN

[Al [B]

[C] [D] 2 Marks GATE-ECE/TCE-2006( )
VP + 9w x P)

/ T(v.P) - P

N 2 Marks GATE-ECE/TCE-2006( )

; ; » . . Ry, 7 % Pl
8)V * v * P \where Pis a vector is equal to $v oy

J I[P dv
[A] P x vx P=g'P eX  [B]
[CIV*F + (v % P) 1+ eX[D]
9)/ |V * I ds\yhere Pis a vector, is equal to 2 Marks GATE-ECEITCE-2006( )
[A]# Pl [B]
[C]F""F x Pudl D]
10)
As x increased from - « to oo, the function f (x) =
[A]Monotonically increases [B]Monotonicallydecreases
[C] Increases to a maximum value and then [D] Decreases to a minimum value and then
decreases increases
1D For |x| <<1, coth (x) can be approximated as
1 Marks GATE-ECE/TCE-2007( )
[A] x [B]
[C1T/x [D]1 5
12) Which one of the following is strictly bounded?
1 Marks GATE-ECE/TCE-2007( )
[A]1/x* [B] e~
[Cl¥ [Dle*

13) Forthe functione “thelinearapproximationaroundx = 2 is
1 Marks GATE-ECE/TCE-2007( )

A3~ x)e? [B]1 - x
[Cl3+2V2— (1+ VD)e™ [D} 2

14) Consider the function flx) =x"—x - 2F=(. The maximum value of f(x) in the closed interval [-4, 4] is
2 Marks GATE-ECE/TCE-2007( )

[A]18 [B]10
[C]-2.25 [D]indeterminate

15) For real values of x, the minimum value of the function f(x)= exp (x) + exp (-x) is



Calculus

2 Marks GATE-ECE/TCE-2008( )
[A]2 [B]1
[C]0.5 [D]O
16) Which of the following functions would have only odd powers of x in its Taylor series expansion about the

point x =07
2 Marks GATE-ECE/TCE-2008( )

[A]sin(+") [B] sin(x?)
[Ccjeos(x’) [DJeos(x’)

2
17) In the Taylor series expansion of exp(x) + sin (x) about the point x = T, the coefficient of =M’
2 Marks GATE-ECE/TCE-2008( )

[Alexp (T7) [B]0.5 exp (T7)
[Clexp (1) + 1 [Dlexp (1) -1
3 n
18) The value of the integral of the function g(x.y) = 4x” + 10y alongthe straight line segment fromthe point
(0,0) to the point (1,2) in the x-y plane is

2 Marks GATE-ECE/TCE-2008( )
[A]33 [B]35
[C]40 [D]56

()
19) 2] (xdz + ydy)
ConsiderpointsPandQinthex-yplane,withP=(1,0)and Q=(0,1). Thelineintegral P

along the semicircle with the line segment PQ as its diameter

2 Marks GATE-ECE/TCE-2008( )

[Alis-1 [Blis 0
[Clis 1 [D]dependsonthedirection (clockwise or
anticlockwise) of the semicircle
20) sinX
TheTaylorseriesexpansionof X — ™ at X = Igiven by
{X N _}3 {X _ _}2 2 Marks GATE-ECE/TCE-2009( )
[A]+ =5+ [B]-1- "=+~
. X=a) L Xer)
[C] 3l +.. [D]1+ 3 4

21) The maximum value of funtil which the approximationsin® = ¢ holds to within 10% error is
1 Marks GATE-ECE/TCE-2013( )

[A]10° [B]18°
[C]50° [D]e0?
22) The maximum value of f(¥) =x* = 9%+ 24x+ 50 1hainterval [1 6] is
2 Marks GATE-EEE-2012,GATE-ECE/TCE-2012( )
[A]21 [B]25
[C]41 [D]146

23)|f ¢ = X7 theny hasa

2 Marks GATE-ECE/TCE-2010( )
[A]lMaximumatX =e [B]Minimum at X = e
[CIMaximumatY =" [DIMinimum atv = ¢
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Differential Equations

1) The formula used to compute an approximation for the second derivative of afunction fata point *? is

1 Marks GATE-CSE/IT-1996( )
o+ h)+fxg—h) flxath)—f(xa—h)
-z [Bl7——= —

[A]
F (%0t h)+2F (30 )4 F (50— h) (ot h)—2f (x0) +f (30— h)
i

[C] [ [D]
2) Thesolutionofdifferentialequationy_" +3y_" +2y=0isoftheform

2 Marks GATE-CSE/IT-1995( )
[A]Cie" + Cre™ [B]Cre™ + Coe™
[C]C]E_x -+ Cge_zx [D]C]e_zx -+ C22—x
d
3) Backward Euler method for solving the differential equationu_: =flxy)is specified by, (choose one of
the following).

1 Marks GATE-CSE/IT-1994( )
[A] Yo+l = Va + hf[xm y'n) [B] Yo+l = ¥n + hf{xn+1a}'n+1 )
[C]J"n+1 =V¥a-1+ zhf(xm }’n) [D]J"n+1 = {l + h)f{xn+1a}’n+1)
4)The differential equation
d? d .
o5 T+ Ef—I—smy:[]is
1 Marks GATE-CSE/IT-1993( )
[A]linear [B]non-linear
[Clhomogeneous [Dlof degreetwo

. . oAty
5) The differential equatiom;z 574 = 0
2 Marks GATE-ECE/TCE-1993( )

[A]llinear [Blnon-linear
[Clhomogeneous [Dlof degreetwo
6) With initial condition x(1)=0.5 the solution of the differential equation 5 + ¥ = tis
1 1 Marks GATE-EEE-2012,GATE-ECE/TCE-2012()
A =15 Bl =r-3
[CIY=5 [DJY =

dy _ =3
7)With Kas a constant, the possible solution for the first order differential equation @ = ° '

1 Marks GATE-EEE-2011( )

1o
[A] —Et-_‘"‘" + K [B]_L.-"‘-" 1K
| 3
(g h D] 5. 4 i
8) The orderr—a-nd-deg-lzee of the differential equation

d*y [ ( dy
4 — =0
=+ v(dx) 4 y?

are respectively
1 Marks GATE-CE-2010( )

[A] 3 and 2 [B]2and 3
[C13and 3 [D]3and 1
The S%Jutlon to the ordinary differential equation
dx? + dx by =0
. X 2 Marks GATE-CE-2010( )
[Aly = e+ e [B]y = e’ + e
[Cl¥= ce ¥ 4 ge [D]¥ = ce M 4 e

10) The partial differential equationthat ca? be forme%from
ey

z=ax + by + abhas thefrom(W|th dxand dy)
2 Marks GATE-CE-2010()

[Alz = px + qy [B]z=px +pq
[Clz=px +qy+pq [Dlz=qy+pq

iven afunctio
& 51 El yn+ —8x —4y +8

The optimal value of f(x, y)



Differential Equations

2 Marks GATE-CE-2010()
[Allsaminimumequalto10/3 [B]ls a maximum equal to 10/3

[Clls a minimum equalto 8/3 [D]ls a maximum equal to 8/3
dv = i,
ax 2 = Oor the boundary condition,y =5 at x=1

2 Marks GATE-CE-2012()

12) The solution of the ordinary differential equation

[Aly =& [B]y =2
[C]y = 10.95¢ [D]y = 36.95¢ 2

13)Forananalytic function, f(x+iy)=u(x,y)+iv(x,y), uis given by u=3-3¥". The expression forv, considering

K to be a constantis
2 Marks GATE-CE-2011()

[A] 3°- 32+ K [B]6x- 6y + K
[Cley - 6x + K [D]6éxy + K

x = - . - -
L X,Wlth the conditionthaty =1 atx =1, s
2 Marks GATE-CE-2011()

dy
14)The solution of the differential equationdx

[A]Y =37+ 5 [B]Y =5+ 3

[CYy=3+5 DY =%+%5
15)The differential equation & = °2*is to be solved using the backward (implicit) Euler's method with

boundaryconditiony=1atx=0andwithastepsize of 1.Whatwouldbethevalueofyatx=1
1 Marks GATE-CE-2006( )

[A]1.33 [B]1.67
[C]2.00 i [D]2.33
16) The general solutioni=* ~ ¥ = Uis
1 Marks GATE-CE-2008( )
[A] y=pcos x4 () sinx [B] y=1pcosz
[C]” = P sinx l [D]_‘J’ = Panlz
17)Solution of the differential equation®’= * 2* = represents a family of
2 Marks GATE-CE-2009( )
[Al ellipses [B]circles
[Clparabolas [Dlhyperbolas
18) . . . Dy ox41 .
The solution of the differential equation, dx ,giventhatatx=1,y=0is
2 Marks GATE-CE-2006( )
1 1.1 111
Ay Bl 5] 2%
[Clz*x* 2 [DIz*3*2e

can betransformedto?7 =

C p,Eh oy Eh g Fhopoh g -
19)The equation & +R g : by substiting

2 Marks GATE-CE-2008( )

[A]x1 = f::—l_ [B]x1 = 'i_l_
[C]i"l — ;f.\lf.';::_-" [D];f'l = ;f'\lll'lll::::—-'l

. dy — _x .
20) Solution of dx ratx=1 and = =+3is
2 " 2 Marks GATE-CE-2008( )
[A] x.y" =2 [B] x +y* =4
[C]x*y* = 2 [D] ¥ +y* =4
tlﬂ_r,l' L){1__r||' - . _ d_ﬂl'
21)The solution of dz2 ™ “dx Ly =0, y(0) = 1, ar

Ly — o T
(1) =0 in the rangeo ST s given by
2 Marks GATE-CE-2005()

[Ale™ (r'rb.--l.l' + in‘f”-l.l') [B]¢* (r-r».--l.r - i.»-fn-l.r)
, 1 ) 1
[C]r-_l' (r-r».-.r — I.wr.’.r) [D]r-_l' (r'rm-l.l' - I.»-rr.'-l.l')
d?x .
-+ 2x =10,
22)Thedegreeofthedifferential equation dt* is
1 Marks GATE-CE-2007()

[A]O [B]1

[C]2 [DI3



Differential Equations

dy 5
23) The solution for the differential equation dx *7 with condition thaty =1atx=0is
1 Marks GATE-CE-2007()

[A]y:e;_\ , [B]fn(y]zg—l—él
[Clin(y) = - D] — &%

24)Abodyoriginally at®C cools down to*°Cin 15minuteswhenkeptinairatatemperature of25°C. What
will be the temperature of the body at the end of 30minutes?
2 Marks GATE-CE-2007()

[A] 3520 ¢ [B]a1se ¢
[Clasrc [Dhse ¢

dy,
25) For the differentia | equation,f(x,y) T + g(x,y) = 0 to be exact,
o )9 2 Marks GATE-CE-1997( )
of  ay af vg
[A] d_ e [B]Ezf?ﬁ
#r Py
[Clf =g [Pl5_3,

26) The differential equa tion d-+Py=Q,isalinearequationoffirstorderonlyif
2 Marks GATE-CE-1997( )

[A]Pis aconstant but Qis afunction ofy [BIPand Qarefunctionsofyorconstants
[CIPisafunction of ybutQisaconstant [D]P and Q are functions of x or constants
27)Biotransformation of,an organic compound having concentration (x) can be modeled using an ordinary
differential equationdt T = ,wherekisthereactionrateconstant.lfx=aatt=0,thesolutionofthe
equation is
2 Marks GATE-CE-2004( )
[A] x = ae*t [B];lr_z %+kr
[Clx=a(l—e™) [Dk = a+ kt
28) t}z_f) t}z_f) =0
The number of boundary conditions required to solve the differential equations Ox*  dy? is

1 Marks GATE-CE-2001( )

[A]2 [B]O
[Cl4 [DI1
29)'{!"_[;1ye solution for the following differential equation with boundary conditions y(0) = 2 and y'(1) = -3 is
@ =3x -2
52 2 2 Marks GATE-CE-2001( )
[A]y:%—?—l-%(—ﬁ [B]y=3»‘f3—5—5x+2
: 2 5x 3 x" 3
[C]y:E—x'—?—l—? [D]y:x—7+5x+§

30) Number of terms inthe expansion of general determinantofordernis
2 Marks GATE-CE-1999( )

[A] n? [B]n! ,
[Cln [D](“' +1)°

. . . dy _ 2 .
31)If cisaconstant, solution of the equation @ = 1 + ¥~ is
2 Marks GATE-CE-1999( )

[Aly=sin(x+c) [B]ly=cos(x+c)
[Cly=tan(x+c) [Dlr=e"+c
2 1 1
32) {1 1 —1}
The equation X x =0represents a parabola passing through the points
2 Marks GATE-CE-1999( )
[A](O!])’(Olz)’(ol_]) [B](O’ 0)1(_],])1(]72)
[CI(1, 1),(0,0), (2, 2) [DI(1,2),(2i1),(0,0)

33)Considerthe differential equation¥ + 2¥ + ¥ = Owith boundary conditions y(0) =1, y(1) = 0. The value of
y(2) is
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2 Marks GATE-EIN/IN-2011( )

[A]-1 [B]—e!

[C]-e? [D]-¢
34)

Consider the difference equation _
condition of initial of rest, the solution fory[n],” = is

w2, o) (1)
i) 302 ok (1) 310

af a9

35) The type of the partial differential equation ot =9x* js

1
ylin| — —yln — 1| =xn [”] = ( ) ”[”]
2 3 [ J=1 ]and suppose that 2 .Assuming the

2 Marks GATE-EIN/IN-2011( )

1 Marks GATE-EIN/IN-2013( )

[A] parabolic [B] Elliptic
[ClHyperbolic [DINonlinear
d
36)While numerically solving the differential equationu_ﬁ +2xy% = 0 y(0) =1, using Euler’s predictorcorrector

(improved Euler-Cauchy) method with a step size of 0.2, the value of y after the first step is
2 Marks GATE-EIN/IN-2013()

[A]1.00 [B]1.03
[C]0.97 [D]0.96
37) Themaximumvalueof "/ =+ =9 #2443 the interval [1,6]is:
2 Marks GATE-EIN/IN-2012( )
[A]21 [B]25
[Cl41 [D]46

38) Considerthe Differential equation

:F,r}{f] Ilrf_;".f] dy

P +2 it +ylt) = r‘-::[: with y(t) =0 = —Eandﬁl'—” =0
—l._ = ”

The numericalvalue of @ is :
2 Marks GATE-EIN/IN-2012( )

[A]-2 [B]-1

[CIO [D]1

5 dy .
39)Giveny = x~ + 2x+10 | thevalue of 7 [x=1 is equal to

1 Marks GATE-EIN/IN-2008( )

[A]O [B] 4

[CIh12 [D113

40) Consider the differential equation & =1+ Which one of the following can be a particular solution of this
differential equation?

2 Marks GATE-EIN/IN-2008( )

[Aly =tan(x+3) [Bly = tanx + 3
[Clx=tan(y+3) [DIx =tany+3
41)Consider the functiony = #°- 6x +9 The maximum value of y obtained when x varies over the interval 2 to 5
is
2 Marks GATE-EIN/IN-2008( )
[A]1 [B]3
[Cl4 [D]9
42) dy .

+y=e
Consider differential equationdx withy (0) =1.Thevalueofy(1)is
2 Marks GATE-EIN/IN-2010( )

[Ale+ e [B]5(e—e)
[C]%{e+e'1} [D] (e—e™)
43)The differential equation dt ™ withx(0)=0, and the constant >0, is to be numerically integrated using

the forward Euler method with a constant integration time step T. The maximum value of T such that the
numerical solution of x converges is



44)

45)

46)

Differential Equations

2 Marks GATE-EIN/IN-2009( )

[Al+/ 4 [B] 1 2
[C]- : [D]2-
The general solution of the differential equation(D' —4D+4)y = D, is of theform (given D=d/dx) and
G and G are constants
2 Marks GATE-EIN/IN-2005(
[A] Cie* [B]Cie® + Gre™**
[C]Cle')‘ 4+ Goxe 2 [D\]Cle')’< + Coxe*

d
EQd—{) + (d_j’) +y 42=x
The following differential equation has?" t
2 Marks GATE-ECE/TCE-2005(

[A]degree =2, order=1 [Bldegree=1,order=2
[Cldegree=4,order=3 [D]degree 2,order=3
d’y 5d—y 46y =0

A solution of the following differential equation is glvedXBy dx
2 Marks GATE-ECE/TCE-2005(

[A]y=e2‘+e_“ [B]y=e2‘+e“
[C]y: e—_><+eB< [D]y: e—?<+e—3<
x(t) 4+ 2x (t) =6 (¢)

)

)

)

47)Asolutionfor thedifferentialequation with initial condition x(0-)= 0 is
2 Marks GATE-ECE/TCE-2006( )
[A] e 2tu(t) [B]e')‘u{t}
[Cle ‘ult) [D]e‘u{f}
48) 'y B
For the differential equation dX* ' the boundary conditions are
()y=0forx=0and (ily=0forx=a
Theformofnon-zerosolutions ofy(wheremvaries overallintegers)are
m X mTX 2 Marks GATE-ECE/TCE-2006( )
[A] U = Z -"‘lm 5111 [B] f)‘ = Z -'-‘lm cos a

m i

[cpy = AN )Y~ 24

49) K d_y =y—1

51)

Thesolution of the differential equation under the boundaryconditions

(i) y="1at x= 0and

(i) y = Yat x = >, where k, ¥and Y2are constant is
2 Marks GATE-ECE/TCE-2007(

[A]Y = (1 — v2)em(—x/K*) + y [BlY = (32 — wm)exp(—x/k) + w1
[C]Y = b — y2)sin h(x/k) + [DY = 1 — y)exp(=x/k) +
WTEY ofthe followmg is a solution to the differential equation
=07
2 Marks GATE-ECE/TCE-2008(
[A]x(t) =3¢~ [B]x(t) = 2
[C]x(t) = (-3/2)¢ [D]x( t) = 3¢

d*y (a’q)
2 T _
The order of the differential equation dt dt ] 4yt =e is

1 Marks GATE-ECE/TCE-2009( )
[A]1 [B] 2
[CI3 [D]4

)

)
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52) Match each differential equation in Group | to its family of solution curves from Group Il

Group | Group Il
dy y
A. dr @ 1 .Circles
dy _y
B.dr = 2. Straightlines
dy «x
C. dr y 3 . Hyperbolas
dy =«
D dr  y
| 2 Marks GATE-ECE/TCE-2009( )
[A]A B C D [B]A B C D
2 3 3 1 1 3 2 1
[CIA B C D [D]A B C D
2 1 3 3 3 2 1 2
i e
53) The solution of the first order differential equation z'(t) = —31 “"], Xx(0)= Mis
2 Marks GATE-EEE-2005( )
[A]f[?‘;l = ;f'ﬂt'_:{r [B] X(f) = X.DE'_3

—-1/3 -1

[C]x(t) = xoe [DJx(t) = xoe
54)Equatione™ — 1 = 0 js required to be solved using Newton’s method with a initial guess *¢ = ~1, Then, after

one step of Newton’s method, estimate *1 of the solution will be given by
2 Marks GATE-EEE-2008( )

[A]0.71828 [B]0.36784
[C]0.20587 [D]0.00000
>>) CY Y L sy(e) = x(o
Asystem is described by the differential equation dt’ dt .Let x(t) be a rectangular pulse
given y
) = 0<t<?2
X 0 otherwise

dy
Assumingthaty(0) =0anddt  att=0,the Laplacetransform of y(t) is

2 Marks GATE-ECE/TCE-2013( )

_ s —25

&2 1-e
AT )5+ 3) [B] 209
2673 Dk 51673

56) A system described by a linear, constant coefficient, ordinary, first order differential equation has an exact
solution given by y(t) for t>0, when the forcing function is x(t) and the initial condition is y(0). If one wishes

to modify the system so that the solution becomes -2y(t) for t>0, we need to
2 Marks GATE-ECE/TCE-2013( )

[A] changetheinitial condition to-y(0) and the [B] change the initial conditionto 2y (0) and the
forcing function to 2x(t) forcing function to -x (t)

[C]Change the initial condltlon to V2 Oandthe [Dlchange theinitial condition to 2y (0) and the
forcingfunctionto V2x(t) forcing function to -2x (t)

g;o?sjlder(}h(e differential equation

+y(f)_r‘{t} Ith y’(f}|;_0= —2 and Eh—ozﬂ
The numerical value of dt | s
2 Marks GATE-EEE-2012,GATE-ECE/TCE-2012()
[A]-2 [B]-1
[C]O [D]1
58) d*nfx)  nlx) _
Afunction n(x) satisfied the differential equation «dx? L where Lis a constant . The boundary

dIJ':_ ~x) =)

conditionsare:n(0)=Kan . The solution to this equation is
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[AIn (x) = Kexp(x/L)
[C]n(x) = K? exp(—x/L)
>9) dylr)

Considerdifferential equation

=ylr) =

1 Marks GATE-ECE/TCE-2010( )
[B] nlx) = e apl —..l'f."' \""'EJ

[DIn(x) = Kexp(-x/L)

“With theinitial conditiony(0)=0. Using Euler's first order

method with a step of 0.1, the value of y(0.3) is

[A]0.01
[C]0.0631
d*x

d’x | gdx _
60) For thedifferential equation @ © b +8x =

[A]x(t) = 2e0 o2
x(t) =2e7% —¢
[C]x(t) = —e™® +2¢7*
61) dy
The solution of the differential equation @X

—it

[A]x =ce ™
[C]y _ ceh

62) The value of inthe mean valuetheorem of f(b)

[Alb+a
(1=

dy —
63) Forthe differential equation# 5y =

[A] et
[Clse ™

64) The solution to the differential equation f"(x

[A] Fi(x) =e2
[Clfilx) = e, fa(x) = e

2 Marks GATE-ECE/TCE-2010( )

[B]0.031
[D]0.1

dx
O withinitial conditions X(0)=1and 4t |‘—”, the solution is
2 Marks GATE-EEE-2010( )
[B]

—a4t

[DK(t) = —e* +2e

=ky, y(0)=c_

is 1 Marks GATE-ECE/TCE-2011( )

[B] x = ke™

(D} = ce™*
—f(a) = (b— a)f'(£) for fx) = Ax* + Bx + %in (a,b) is
2 Marks GATE-ME-1994( )

[B] b-a
[DT=

Owith y(0)=1, the general solution is

2 Marks GATE-ME-1994( )
(B
D)

)+4f'(x)+4f(x) = 0 is

2 Marks GATE-ME-1995( )
[B] Fi(x) = e, () = e~
[DJf:) = e, fa(x) = e~

65) Forthefollowing set of simultaneous equations :

1.5x-0.5y=2
4x+2y+32=9
7x+y+52=10

[A]lthe solution is unique
[Clthe equations are incompatible

1 Marks GATE-ME-1997( )
[Blinfinitely many solutions exist

[DIfinite number of multiple solutions exist.

d’ d
66) ) ) ) ) ) —j: 3—y+2y=5cosx_
The particularsolution forthe differential equationdx®  dx is
2 Marks GATE-ME-1996( )
[A]0.5cosx+1.5sinx [B] 1.5 cos x+0.5 sin x
[C]1.55sinx [D]0.5 cos x
67) - do
If o(x)= 1" vtdt thendx is
1 Marks GATE-ME-1998( )
[A] 2 [B] vx
[C]O [D]1
d? d
68) : . . . 20X T yy=0
The general solution of the differential equation ~ dx dx is
2 Marks GATE-ME-1998( )
[A] Ax + Bx? (A, B are constants) [B] Ax + B log(x) (A, B are constants)
[C]Ax + Bx? logix) (A, B are constants) [D]Ax + Bx log(x) (A, B are constants)
69) Py B _;,f)?u
2 T T Ox?

represents the equation for
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1 Marks GATE-ME-1999( )
[A] Vibration of a stretched string [Blmotion of a projectile in agravitational field

[C]Heatflowinthinrod [D]Oscillation of a simple pendulum
70) f)_u du  #u

+u >
The partial differential equation?t  ¥x  Jx° js g
1 Marks GATE-ME-2013()

[A]l linear equation of order 2 [BInon-linear equation of order 1
[Cllinear equation of order 1 [Dlnon-linear equation of order 2
M L
Tp{e gunctlon f (t) satisfies the differential equation dt? and the auxiliary conditions, f(o) = 0,

. The Laplace transform of f () is given by

4
[A]s+] |:B]s+1
2
Clz i 1 [Dl=7
72 Pu
The solution to the differential equation dx’ dx where k is a constant, subjected to the boundary
conditions u(0) = 0 and u(L) = U, is

2 Marks GATE-ME-2013()

2 Marks GATE-ME-2013( )

X 1-— eh
[AF = VT (Blu=v (1)
— ke ko
(1) on-u (153
73)If z = f (x,y),then dz is equal to
af af c)f (}f 1 Marks GATE-ME-2000( )
[A]de * Edy [B]7, f)y f)x
LWL of  of
[C]f}y Pad [D ]dy T

The solutionofthedifferentialequation
d’y dy
+—=—4y=0

dx? " dx

1 Marks GATE-ME-2000( )
[A]Ae‘ 4+ Be™" [B] (Ax + B)
[C]e [Acos(v/3/ 2}x+ Beos(+/3/2)x] [D]e* [ Acos(v'3/2)x + Beos(v'3/2)x]

75)—+[ +4x}—+y—x —~8
The above equation is a
2 Marks GATE-ME-1999( )
[A] partial differential equation [Blnon-linear differential equation

[Clnon-homogeneous differential equation [Dlordinary differential equation.
76) The maximum value of the directional derivative of the function ©= 2 =3V +52 3t 3 point (1,1,-1) is
2 Marks GATE-ME-2000( )
[A]10 [B]1-4
[C]vis2 [D]152

77)Considerthe system of simultaneous equations
X+2y+z=6
2X +y +2z =6
X+y+z=5

This system has
2 Marks GATE-ME-2003( )

[A]luniqgue solution [B]infinite number of solutions

[CInosolution [D]lexactly two solutions.
d

The solution of the differential equatién
2 Marks GATE-ME-2003( )

3

—x+
c
3

1
[A]y=x+c [B])":
[Clee [Dlunsolvable as equation is non-linear.
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—n

79) The Blasius equation ’3 2d isa
1 Marks GATE-ME-2010( )

(Al chl:):tciloor:der nonlinear ordinary differential [B] third ordernonlinearordinarydifferentequation
[DImixed order nonlinear ordinary differential

[Clthirdorderlinearordinarydifferential equation .
equation

80) x?d—?y+xd—y—4 =0
Considerthedifferentialequation™ dx* ~ dx ¥ =" ith the boundary conditions of y (0)=0 and y (1)
=1. The complete solution of the differential equation is
2 Marks GATE-ME-2012( )

e B (5)
[C]e‘sin (—) [D]e"sin (?)

= (1 + y?)x

81) Consider the differential equation & = . The general solution with constant cis

2 Marks GATE-ME-2011( )

[A]y = tan XT + tan ¢ [B}y tan +¢)
[C]y = tan*(3) + ¢ [DY = tan(% +¢c)
82) xd—y +y=x" ¥(1l}) = é
Thesolutionof dx with the condition 5is
4 1 2 Marks GATE-ME-2009( )
X 1
[A]Y—?“ ; [B])"——+§
[C]y—% i [D]y=?+1
83) dy
If x = a(# + sing) @aNd y = a(1 - cass), thenZ will be equal to
sin (ﬁ) o 1 Marks GATE-ME-2004( )
(AT [B]ces ()
() (Dl (2
84) 2)

dy _x2
The solution of the differential equationg, * 2y =€ " with y(0) = 1 is

1 Marks GATE-ME-2006( )

(A1 +x9 [B](1+x)
[CI-xp [DI(1-x)+

By a change of variables x(u,v) = u,v,y(u,v) = vlu. in a double integral, the integrand f(x, y) changes to f(u
v, u/v) “v) Then?(v:vljs

85)

2 Marks GATE-ME-2005( )
[Al2v/u [B] 2uv
[Clw D1
24 2
86) 1% + 29 = 5F and y(1)=0 ,then what is y(e) ?

2 Marks GATE-ME-2005( )

[Ale (B]1
)[C]1 /e [D]L/¢
9 4 gy g _ _ _
For dx®  dx , the particular integral is
. 1 2 Marks GATE-ME-2006( )
[Al g™ [B] g™
[C]3e™ [D]Cie " + Ge ™™

88) Given that*+ 3x= 0, and x(0) = 1¥ (0) = 0, what is x (1) ?

1 Marks GATE-ME-2008( )
[A]-0.99 [B]-0.16
[C]0.16 [D]0.99

89)The minimum value of function” = “‘in the interval [1,5]is

1 Marks GATE-ME-2007( )
[A]O [B] 1
[C125 [Dlundefind



Differential Equations

S+ = +F=+==0
90 The partial differential equation, = &~ = dx = has 1 Marks GATEME-2007( )
[A]degree 1 order 2 [Bldegree 1 order 1
[Cldegree 2 order 1 [Dldegree 2 order 2
91) P f
Let 2, What is Oxdy ot x=2,y=17 2 Marks GATE-ME-2008( )
[A]O [B]In 2
1
[Ch 18] ey
2) Itis giventhat’ '+ 2" + y=0,y(0) = 0y(1) = 0. Whatis y(0.5) ? 2 Marks GATE-ME-2008( )
[A]O [B]0.37
[C]0.62 [D]1.13
93) If ¥ =+ "-';K Tx T VxT > theny(2)= 2 Marks GATE-ME-2007( )
[A]4or1 [B] 4 only
[C]11 only [Dlundefined
94)The solution of w=y withinitial valuey(0) =1 is bounded intheinterval 2 Marks GATE-ME-2007( )
[A]—xﬂ_ix*»_';x [B]—:\;‘_\"x‘_\" 1
[Clx<1,x>1 [D}2<x< 2
Statement for Linked answer Q95 and Q96 is given
below 2y dy
- -+ + =0 _ —x —Ax
95 The complete solution of the ordinary differential equation & Pac TW =g y=ce™+ e
Q. Then p and q are
2 Marks GATE-ME-2005,GATE-ME-2005( )
[Alp=3,g9=3 [Blp=3,q=4
[Clp=4,q=3 [Dlp=4,9=4
%) Which of the following is a solution of the differential equation & tegtlgtl)y= D?

2 Marks GATE-ME-2005, GATE-ME-2005( )
[A] e [B]xe—=
[Clxe—= [D]x2e-2*
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Sl v
])'{' i’ evaluatedanticlockwisearoundthecircle|"

[A]—4IT
[C2+m
2) Gjven fiz) = ST

s def(2)dz is

o

=+3

[A]-2
[C

If Cis acounterclockwise path inthe z-plane such that |2+

Complex Analysis

1| = 2 T
1=2 wherei = V-1

, IS
2 Marks GATE-EEE-2013()
[B]O
[D]2+2i
1= Lthevalueof

1 Marks GATE-EEE-2012,GATE-ECE/TCE-2012()
(B]-1
[D]2

3) A point Z has been plotted in the complex plane, as shown in figure below.

Im | Unit circle
/ﬁg
N

The plotofthe complex number

[A] ;‘lil%circle

[C] Im| Unit circle
\.IJ e

4) Theinfinite series! + x + ;—;—
[A] see x
[Clcos x

1
= %s
1 Marks GATE-EEE-2011()
[B] Im| Unit circle

Re
yo

A

Im Unit circle

[D]

Re

o

oKt
71 T a1 T --corresponds to
1 Marks GATE-CE-2012( )
[B]ex
D :
[ ]l + sin’x

5)Forthe parallelogram OPQR shown in the sketch,zs = 4 + bj and Or = <i + 4. The area of the parallelogram is

o

[A]lad-bc
[Clad+bc

6) The analytic function

[A]1and -1
[C]T1 and -i

f(z) =

2 Marks GATE-CE-2012()

[Blac+bd
[Dlab-cd
z—1
z+1 has singularities at
1 Marks GATE-CE-2009()
[B]1T andi
[Dliand -i



Complex Analysis

.".'J.1|:'_>.T'.:|
[u;-z-. T

7) The value of the integral - (where Cis a closed curve given by'*l = ) is

(A (8] %
[c1 [Dri

8)What is the area common to the circles r = aand r = 2a ¢os ?

[A]0.524*
[C]1.0474

[B]0.614 &*
[D]1.228&"

2 Marks GATE-CE-2009( )

2 Marks GATE-CE-2006( )

9) The velocity field for flow is given by ¥ = (5x+ 6y +72)i + (6x + 5y +92) + (3x + 2y + A2)kad the density

varies as ' = 0 exp(-21).Inorderthatthe massis conserved, thevalue of* should be

[A]-12
[C]-8

10)Which one of the following is NOT true for complex number Ziand

WL 4z
FARNVAR
[C]|Zl — L 4] - |2

[B]-10
[D]10
Zy

[B]Z:+ 2| < |4 + | 2]

[D]Z + 2 +12 - 2 = 2|z +2| 2]

2 Marks GATE-CE-2006( )

1 Marks GATE-CE-2005( )

a

11)For real values of x, can be written in one of the forms of a convergent series given below :

P ,
@€ Hi 4

[A] S+t

cos (x)=1+11 "2 "3l

[C] T

cos(X) =x-3" "5 T~

12)The surg]magionl?fseries

S=24 -4 4+ .x
totptmtx

[B]cos x)=1 —T +4_ _T\

[D]cos xX) =x —1_+T —ar

2 Marks GATE-CE-1997()

1 Marks GATE-CE-2004( )

[A]4.50 [B]6.0
[C6.75 ‘ [D110.0
13) () = lim 2ot
Thevalue ofthe function =0 2x% —
1 Marks GATE-CE-2004( )
[A]O [B]-1/7
[Cl1/7 [Dleo

14)The function f(¥) = 2x* = 3x® = 36x + 2 has its maximaat

[A]x=-2only
[Clx =3 only

[B]x = 0 only
[Dlbothx =-2and x =3

15) The following function has a local minim a at which value of x T () = xv5 = x*

[A]- —f [B]VE
|l.' 5 |l.' 5
[Cly3 [Bl-y3

2 Marks GATE-CE-2004( )

2 Marks GATE-CE-2002( )

16) The directional derivative of the following function at (1, 2) inthe direction of (4i + 3j) is flxy) =x+y?

2 Marks GATE-CE-2002( )

[Al4/5 [B]4
[C]2/5 [D]1
17) The function /%)= s
2 Marks GATE-CE-1999( )
[A] Even [B]Odd

[C]Neithereven norodd

18)Iff(x.y.2) = (2 +y2+ 22)°3, a2 " 0y2 " 522 is equal to

°f

>Pf

af

[DINone of theabove
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2 Marks GATE-CE-2000( )

[A] Zero [B]1
[C]2 [D] —3(x* +y* + 2%)
19) The Taylor expansion of sin x about * = ™/8js given by
) ) i 2 Marks GATE-CE-2000( )
AR+ (x—2) 3-8 - B (x-28) . BIXx - S+ 5-%5+..

DLy

2 Marks GATE-CE-2000( )

[B] exp(—a")

-8 (x-3° (x-P7
[C-5) -5+ 5T+
20) The limit of the function () = [1 —a*/x"] a5  — ~is given by
[A]1
[Cl

21) The maxima and minima of the function /(*) =
[A] X=3and x =2
[Clx=2andx=3

. . xz -+ yz .

22)The curve given by the equation =3axy,is

[A] symmetrical about x - axis
[Clsymmetrical about liney = x

23)e”js periodic, with a period of
[A]E.Tr
[Cl=
24) A discontinuous real function can be expressed as

[A] Taylor's seriesand Fourier's series
[Clneither Taylor's series nor Fourier's series
25)TheTaylor's series expansion ofsi’ & js

o
i

J.'_’
[AlL =5+ 37
J..'ﬂ .l'-'
[C]J =+ ? + ?

1 1
1 + 5 g

26) The infinite series

[A] converges
[Closcillates

27)1f* = V=1 then the value of X* is :

[A]r—r_-"'.’
[CIX o

28) PR |
Theinfinite series () = ST T
[A] cos(X)
[CISinh(x)

29) Consider the function”*} =

[A] continuous but not differentiable
[Cltwicedifferentiable bnutnotthrice

=2x — 15x% 4+ 36x + 10

[D]Zero

occur, respectively at
2 Marks GATE-CE-2000( )

[Blx =Tand x =3
[D]Jx=3andx =4

1 Marks GATE-CE-1997( )
[Blsymmetrical abouty - axis

[D]tangentialtox=y=a/ 3

1 Marks GATE-CE-1997( )
[B] 2iw
[D]f.-‘r

1 Marks GATE-CE-1998( )
[B] Taylor's series and not by Fourier's series

[Dlnot by Taylor's series,bu t by Fourier's series

; | 1 Marks GATE-CE-1998( )

N i £
[B] 1+ ? + 4—]_
e

l'-‘: b
[Dl* =37+ 35

2 Marks GATE-CE-1998( )

[B] diverges
[D]lunstable

1 Marks GATE-EIN/IN-2012( )
[B] T2
[D]1

converges to

1 Marks GATE-EIN/IN-2010( )

[B]Sin(x)
[D]e*

*where x s real. Thenthe function f(x)atx = O is

2 Marks GATE-EIN/IN-2007( )
[B]once differentiable but not twic

[D]thrice differentiable

30)ForthefunctionofacomplexvariableW=Inz(where,W=u +jvandZ = x + jy,theu = constantlines get

mapped in Z-plane as

[A] setofradial straightlines
[Clset of confocal hyperbolas

2 Marks GATE-ECE/TCE-2006( )
[B] set of concentric circles

[D]set of confocal ellipses
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31) 5{ R
le—jj=2 22

i 4 . . .
Thevalueofthe contourintegral- + dzinpositivesenseis

2 Marks GATE-ECE/TCE-2006( )
[A]JN/2 [B]-N/2
[C]-/n/2 [D]N/2
32)If the s?mi—circular contour D of radius 2 is as shown in the figure. Then the value of the integral

fd-“'
j‘(n (s —1) is

Jw

D

‘0/2

'_|2

2 Marks GATE-ECE/TCE-2007(
[A] jn (B] -jn
[C] -1 (DIn
33)The equation sin (z) = 10 has

2 Marks GATE-ECE/TCE-2008(

[AINoreal orcomplexsolution [B] Exactly two distinct complex solutions
[ClAuniquesolution [D]An infinite number of complex solutions
34) jg 1+ f(Z} dz
If f{z) = ¢y + CIZ_I’ then  unitcircle z is given by
1 Marks GATE-ECE/TCE-2009(
[A]2MN e, [B]2MN(1 + G)
[C]2MiC [DI2MJ(1 + G)
35) 5{ _dz
Jo (1427 : . .
The value of ¢ whereCisthecontour |z-i/2| =1is
2 Marks GATE-EEE-2007(
[A]2 Tri [B]Tr
[Cltan! 2 [DInitan~! z

. — 2 3
36) Thefunction’(¥) =2x = x" = x4+ 3 a4
2 Marks GATE-EEE-2011(

[Alamaximaatx=1andminimumatx=>5 [B]amaximaatx = 1 and minimumat x = -5
[Clonly maximaatx =1and ~ [Dlonly a minimum atx =5

. . — 2, .
Theresiduesofacomplexfunction =!at its poles are
11 11 2 Marks GATE-ECE/TCE-2010( )
[A] E _E and 1 [B] E _E and —1
1 3 L 3
[C]E 1 and — E [D]E -1 and E
38) —3z44 .
(22 44z 4+ 5)

w

Thevalue oftheintegral wherecisthecircle |z| =1isgivenby

2 Marks GATE-ECE/TCE-2011( )

[A]O [BI1/10
[Cl4/5 (DI

39)Let f: A—* Bbeafunction,andletEandF besubsets of A. Considerthefollowing statementsabout
images

S1:f(EUF) = f(E) Uf(F)
S2:f(ENF) = f(E) nf(F)
Which of the following is true about S1 and S2?
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[A]OnlyS1is correct
[CIBoth ST and S2 are correct

2 Marks GATE-CSE/IT-2001( )

[B]Only S2 is correct
[DINoneofS1andS2is correct

40) flz) = %
Theresidence ofthe function =427 = 25t 2=21is
1 Marks GATE-ECE/TCE-2008( )
[A]-1/32 [B]-1/16
[Clh/16 [D]1/32

41)Thefunctionf(x) ¥ *1on the interval [-2,0]is

[A]lcontinuous and differentiable

[Clneither continuous nor differentiable
42)i' where ' = V=1 is given by

1 Marks GATE-ME-1995( )

[Blcontinuousontheintegralbutnotdifferentiableat
all points

[D]differentiable but not continuous

1 Marks GATE-ME-1996( )

[Ble=
D1

1 Marks GATE-ME-1998( )
[B]3
[D]:c

1 Marks GATE-ME-2001( )
[B]-1
[D]Does not exit

1 Marks GATE-ME-2002( )

[BIf(x) = x-1

[A]O
[Cl2
43)The magnitude of the gradient of function f = ¥%'at (1,0,2) is
[A]O
[C]8
44)What is the derivative of f(x) = x atx =0?
[A]1
[C]O
45)Which of the following functions is not differentiable in the domain[- 1, 1]?
[A]f(x) =
[CIf(x) =2

[DIf(x) = maximum (x, -x)

46) AregressionmodelisusedtoexpressavariableYasafunctionofanothervariable X.

[A]thereisacausalrelationship betweenYand X

[Clvalues of Xexactly determinevalues of Y

(x”
47)The minimum point of the function f(*) = 5% = xis at

[Alx=1
[Clx=0

- 1

48) Thefunction f(x,y) =% 2~ " has
[A]lonlyone stationary pointat (0, 0)
[Cltwo stationary points at (0, 0)and (1,-1)

3+40
49) The modulus of the complex number (1=27)

IS

[A] 5
[C]T 45
50)The function y =2 = 3|

[A]lis continuou$ xR and differentiablé ¥ R

[Clis continuous” xR and differentiable” x€ R
exceptatx =2/3

1 Marks GATE-ME-2002( )
[B]avalue of X may be used to estimate a value of Y

[Dlthereis no causal relationship between Y and X.

2 Marks GATE-ME-2001( )
[B]x= -1
(D]

2 Marks GATE-ME-2002( )

[B]two stationary pointsat(0,0)andand(1/6,-1/3)
[D]no stationary point.

1 Marks GATE-ME-2010( )
[B]v5
[D]1/5

1 Marks GATE-ME-2010( )
[B] is continuou$ R and differentiablé x R
exceptatx=3/2
[D]is continuous’ xeRexceptatx = 3 and
differentiablé xR

51)Abox contains 2 washers, 3 nuts and 4 bolts. Items are drawn from the box at random one atatime
without replacement. The probability of drawing 2 washers first followed by 3 nuts and subsequently the 4
bolts is




Complex Analysis

2 Marks GATE-ME-2010( )
[A]12/315 [B]1/630
[C]1/1260 [D11/2520

52) Considerthe function f(x) Zlintheinterval -F x31. Atthe pointx = 0, f(x) is
1 Marks GATE-ME-2012( )

[A] continuous and differentiable. [Blnon-continuous and differentiable.
[Clcontinuous and non-differentiable. [Dlneither continuous nor differentiable.

53)A t x = 0, the function f (x¥= +1 has
1 Marks GATE-ME-2012( )

[Alamaximumvalue [B]a minimum value
[Clasingularity [D]a point of inflection

54) A series expansion for the functionsin ¥ is
1 Marks GATE-ME-2011( )

H.) H‘.‘ H"& Hb
[A]]—E—FH—: ..... [B]I‘i"—a—!-l-a— .........

92 e 7% &+
[C]]—FI‘J"—FE—Fa—...... [D]H+§+a+ .........

55)The product of two complex numbers 1+ iand 2- 5iis
1 Marks GATE-ME-2011( )

[A]7-3i [B] 3-4i
[C]-3-4i [D]7 +3i
56) Ananalyticfunction ofacomplexvariablez = x +iyis expressed asf(z) = u(x,y) + iv(x, y)wherei=v-1,

If u = xy, the expression for v should be
2 Marks GATE-ME-2009( )

A [B] 5+ &
[CF——+k [D]¥+k

57)The distance between the origin and the point nearest to it on the surface # =1 + xyis
2 Marks GATE-ME-2009( )

/3
[A] 1 [Bl5
[C]v3 [D]2

58)The \//Q.Lu?eaofan object expressed in spherical co-ordinates is given by
[

V= rsin ¢ drd o d
. Jo

The value of the integral is

(A7 [B]5

[Cl3 [D]4
59) The divergence of the vector field (x-y) i+ (y-x) /+ (x+y+2),is

2 Marks GATE-ME-2004( )

1 Marks GATE-ME-2008( )
[A]O [B]1
[C]2 [DI3
cos Z

60) Theintegral § f() d- evaluated around the unit circle on the complex plane for f(2) = —, s
' 2 Marks GATE-ME-2008( )

[A] 2=i [B] 4-i
[C]-2Zi [D]O

61) The length of the curve * ~ :

" between x=0and x=1is
2 Marks GATE-ME-2008( )

[A]0.27 [B]0.67
[C]T [D]1.22
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Numerical Methods

1) The Newton-Raphson method is to be used to find the root of the equation f(x)=0 where *0is theinitial

approximation and f’is the derivative of f. The method converges
1 Marks GATE-CSE/IT-1999( )

[A] always [Blonly if fis a polynomial
[Clonlyif f¢9) <0 [DINone of theabove

2) The Newton-Raphson method is used to find the root of the equation X* -2=0 If the iterations are started

form -1, the iterationswill
1 Marks GATE-CSE/IT-1997()

[A] convergeto-1 [B]converge tov2
[Clconverge to - V2 [D]not converge

3)Usingaforward Eulermethodtosolvey" (t) =f(t), y(0),y" (0)=0withastepsizeof h,weobtainthe

following values of y in the first four iterations:
2 Marks GATE-CSE/IT-1997( )

[A]O, hf(0), h(f(0) + f(h)) and h(f(0) + f(h) = f(2h)) [B]O, 0 h2 f(0) and 2h2f(0)+f(h)
[C]0, 0,h2f(0) 3h2f(0) [D]0, 0, hf(0) + h2f(0) and hf (0) + h2f(0)+hf(h)

b
4)The trapezoidal method to numerically obtain | I ir(x)dx has anerrorEbounded by

127 max f"(x) x €[a,b]

where h is the width of the trapezoids. The minimum number of trapezoids guaranteed to ensure E < 1074

is computing in 7 using f = 1/xis
2 Marks GATE-CSE/IT-1997( )

[A]60 [B]100
[C]600 [D]10000

5) TheiterationformulatofindthesquarerootofapositiverealnumberbusingtheNewtonRaphsonmethodis
2 Marks GATE-CSE/IT-1995( )

[A] X1 = sz)_; d [B]#+1 = 3(x + b)
[C]Xk+1 = Xk — 2xu/5} + b [DINone of theabove

6) A piecewise linear function f(x) is plotted using thick solid lines in the figure below (the plotis drawn to
scale).

AN

{2.02,1.0)

0505 (15505

- 1 ]
w0 0.6 155 x2 205

(-1.0,0.8)

If we use the Newton-Raphson method to find the roots of f(x)=0 using x0,x1, and x2 respectively as

initial guesses ,the obtained would be
2 Marks GATE-CSE/IT-2003( )

[A]1.3,0.6and 0.6 respectively [B]0.6,0.6 and 1.3 respectively
[C]1.3,1.3and0.6respectively [D]1.3,0.6 and 1.3 respectively

7)Simpson’sruleforintegrationgives exactresultwhenf(x)isapolynomial of degree
2 Marks GATE-ECE/TCE-1993( )

[A]1 [B]2
[CI3 [D]4

8)When the Newton-Raphson method is applied to solve the equation
the end of the first iteration with the initial guess valueas * = 12 s

| — .
f(x) =x+2x=1=0 thasolution at



Numerical Methods

2 Marks GATE-EEE-2013()
[A]-0.82 [B] 0.49
[C]0.705 [D]1.69

9)Solution of thevariables x1 and x2 for the following equations is to be obtained by employing the Newton-
Raphson iterative method.

equation(i) l[]xgsmxl —8=10
equation(ii) lltlxj — 10xacosx; —06=10
Assuming theinitial valued*t =0-9%and *2 = 1.0 the jacobian matrixis
10 0.8 10 0 2 Marks GATE-EEE-2011( )
[A] u 06 [B]| o 10]
—0.8 10 0
[C])1 0 0.6 [D] 10 —10]

2Ly g
10)Theva|ueof-’l (%) r'f"'computed using Simpson's rule with asteps size of h=0.25 is:
2 Marks GATE-EEE-1998( )

[A]0.69430 [B]0.69385
[C]0.69325 [D]10.69415

Jde

The estimate of-[ﬂ s ¥ obtained usingSimpson’srulewiththree-pointfunctionevaluationexceedsthe exact
values by

1)

1 Marks GATE-CE-2012( )

[A]0.235 [B]0.068
[C]0.024 [D]0.012
12) The table below gives values of a function F(x) obtained for values of x at intervals of 0.25.
x 0 025 |05 |0.75 |1.0
Fx) |1 0.9412|0.8 | 0.64 |0.50

The value of the integral of the function between the limits 0 to 1 using Simpson’s rule is
2 Marks GATE-CE-2010()

[A]0.7854 [B]2.3562
[C]13.1416 [D]7.5000

13)The square root of a number N is to be obtained by applying the Newton Raphson iterations to the

equations- N = 0. Ifi denotes the iteration index, the correct iterative scheme will be
1 Marks GATE-CE-2011()

(Al = (0 %) (B2 =3 (' + %)
[Cpoot =4 () oo =3 (%)

14)Inthe solution of the following set of linear equations by Gauss elimination using partial pivoting
5x+y+2z=34; 4y-3z=12; and 10x-2y+z=-4;

the pivots for elimination of x and y are
2 Marks GATE-CE-2009( )

[A]10and 4 [B]10 and 2
[C]5and 4 [D]5 and -4
15) A 2n¢ degree polynomial, f(x), has values of 1,4,and 15 atx = O, 1, and 2, respectively. The

mtegral o ((x)de is to be estimated by applying the trapezoidal rule to this data. What is the error (defined as

"true value - approximate value") in the estimate?
2 Marks GATE-CE-2006( )

[A]-4/3 [B]-2/3
[C]0 [D]2/3

Thefollowmg equation needs to be numerically solved using the Newton- Raphson method

x' +4x =9 =0 Theiterative equation forthis purposeis (kindicates the iteration level)
_ i 2 Marks GATE-CE-2007()
249 3
(A% = 5o [BP%+1 = 253
& +3
=x —3x2 +4 1 = kT
[C]¥k+1 = Xk Xj + [DFk+1 Ouxpt2



Numerical Methods

17) Areabounded by the curvey =x"and lines x = 4and y=0isgiven by
1 Marks GATE-CE-1997()

[A]64 [B]64/3
[C]128/3 [D]128/4

18)'{mg}extremum (minimum or maximum) point of a function f(x) is to be determined by solving

dx  usingtheNewton -Raphsonmethod.Let (¥} = ¥ 6% gnd % = Ipetheinitial guess of x . The

value of x aftertwoiterations*Jis
2 Marks GATE-EIN/IN-2011()

[A]0.0141 [B]1.4142
[C]1.4167 [D]1.5000

199 Fork=0,1,2,,....,,the steps of Newton-Raphson method for solvinganon-linearequationis given as

s

Try1 = & + 5
Startingfromasuitableinitialchoiceas ktendsto>, the iterate”* tends.to
2 Marks GATE-EIN/IN-2006( )

[A]1.7099 [B]2.2361
[C]3.1251 [D]5.0000

20) Identify the Newton - Raphson iteration scheme for finding the square root of 2.
1 2 Marks GATE-EIN/IN-2007( )

Ao =5 (4 ) (Bl =3 (%5 )

2
2
[CPa =+~ [DPesr = V2 + X,

n

21)Using secant method , the first approximation to the root of the equation = — 4x — 10 = 0 with theinitial
estimates®t =9 and 2= 4is..........

2 Marks ()
[A]5.9563 [B]5.1111
[C]5.5014 [D]5.6182

22) Using Newton- Raphson method the first approximation to a real root of the equation =® = 3 is .............

(takeinitialapproximation®t = 1

1 Marks ()
[A]1.1 [B]1.2
[C]1.3 [D]1.4

. e . . . ped - - .
23) Starting from®0 = 1 one step of Newton- Raphson method, in solving the equation *~ + 3¢ — 7 =0 gjves
the nextvalue®las

1 Marks ()
[A]0.5 [B]1.5
[C]0.75 [D]1.25
24) ﬂ =1 -+ r,r2
Given that " ;y(0)=1,Find y(0.02) using modified method of Euler. (Take step size h =0.02)
2 Marks ()
[A]1.0424 [B]1.0204
[C]1.0324 [D]1.0414
25) W4 by g0) =1 o _ o ,
Giventhat . .Using Taylor's Series method find y(0,1) by considering the Taylor's
Series expansion upto’t” term (take h = 0.5)
2 Marks ()
[A]1.011 [B]T.115
[C]1.015 [D]1.105
26) . ﬂ =1 +xy): yl0)=1 . ) ) ) .
Given that i . Using Taylor's Series method find y(0,1) by considering the Taylor's
Series expansionupto’~ term ( take h = 0.5)
2 Marks ()
[A]1.011 [B]1.115
[C]1.015 [D]1.105

27) The first approximation of pe” = 0. which lies in [0, 1] by using Regula - falsi method is
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1 Marks ()
[A]0.7676 [B]0.7353
[C]0.7962 [D]0.4632
28) Theinitial approximation of 3x =cosx + 1is 1, thenthefirstapproximation by using Newton- Raphson
method is
2 Marks ()
[A]0.6338 [B]10.6200
[C]0.6093 [D]0.6123
29)If ‘n’is the number of sub-intervals then which of the following is notavalue for ‘n’
to use Simpson’s 3/8rule
1 Marks ()
[A]6 [B]9
[C12 [D116
30) Using the bisection method find the negative root of 2 —4x +9 =0 correct to the three decimal places
2 Marks ()
[A]-2.506 [B] -2.706
[C]-2.406 [DINone
31)UseSecantmethodtodeterminetherootoftheequationcos & = we*with initial
approximationxp =0andx; = 1. Whatis w2?
2 Marks ()
[A] [B]-2.178
[C]0.3147 [D]0.4467
32) Match the following and choosethe correct combination
Group-I Group-ll
E. Newton-Raphson method 1. Solving nonlinear equations
F. Rung-kuttamethod 2.Solvinglinear simultaneous equations
G. Simpson’s Rule 3. Solving ordinary differential equations
H. Gausselimination 4. Numerical integration
5. Interpolation
6. Calculation of Eigenvalues
[A] E_6’ F-1 , G—S, H-3 [B] E-1 ’ F—6, G—4, H-3 2 Marks GATE-ECE/TCE-2005( )

[CIE-1,F-3,G-4,H-2 [D]E-5,F-3,G-4,H-1

33)The equation X’ —X* + 4x —4 = 0 jsto be solved using the Newton- Raphson method. Ifx = 2 is taken as

theinitialapproximation of the solution, thenthe nextapproximation using this method will be
2 Marks GATE-ECE/TCE-2007( )

[Al2/3 (B]4/3
[Ch [D13/2
34) Therecursionrelationtosolve x ===* using Newton Raphson method is
. o 2 Marks GATE-ECE/TCE-2008()
[A] Tpey =€ o [B] Ty =&y — € o
.—Tn 2 _ oXn o
[Clmes — (1 +a)— [D]X,., — et X))~

14 e X, — e Xn



Numerical Methods

35) Function f is known at the following points:

X 0 0.3 0.6 0.9 1.2 15 1.8 21
f(x) 0 0.09 0.36 0.81 1.44 2.25 3.24 4.41

-3

The value of 'IE' f(x)dx computed using the trapezoidal rule is

[A]8.983 [B]9.003
[C]9.017 [D]9.045

24
5.76

2.7 3.0
7.29 9.00

1 Marks GATE-CSE/IT-2013( )

36) Newton-Raphson method is used to compute aroot of the equation x? - 13 = 0 with 3.5 as the initial value.

The approximation after one iteration is

[A]3.575 [B]3.676

[C]3.667 [D]13.607

37) Anumerical solution of the equation f(X) =X+ VX-3=0

1 Marks GATE-CSE/IT-2010( )

can be obtained using Newton - Raphson

method. If the starting values is x = 2 for the iteration, the value of x that is to be used in the next stepis

2 Marks GATE-ECE/TCE-2011( )

2 Marks GATE-EEE-2009()

[A]0.306 [B]0.739
[C]1.694 [D]2.306
38)Let x* —117=0 The jterative steps for the solution using Newton-Raphson's method is given by
1 117 117
[A] Xkl = 7 (Xk + T) [B] Xk+1 = Xk — X_k
X 1 117
[CPer =%~ 137 [Dlssr =% =3 (’”‘ T

39) The trapezoidal rule for integration gives exact result when the integrand is a polynomial of degree

1 Marks GATE-CSE/IT-2002()

2 Marks GATE-CSE/IT-2002( )

1Marks ()

[A]O butnot 1 [B]I1 but not 0
[ClOor1 [D]2
40) The Newton-Raphson iteration Xn+1 = '[52“ + (2)3rn))can be used to solve the equation
[Alx*=3 [B]x: 3
[C]¥*= 2 [D]¥*= 2
41) Which ofthefollowingis usefulforsolving algebraic equations
[A] Euler's method [B]Coulombs method
[C]Simpson's Rule [D]Newton Raphson method

42) The N-R method for finding roots of f(x)=0 converging to the root

[A]Iff(x)is polynomial [B]Iff'(x)>0
[C]Converges always [Dlnone of these
43) The N-R iteration formula for Square root of 'C' where c >0

Xi+c _x2tc
[A] Xpi1 = Xn [B] Xpt+l = 2%
x2—¢ _xi-c
[C]etr = 7 [D]xn+1 = s
44)

1 R
Xntl = E Xp + x—
N-Rformula n/ evaluates

[A]Square of R [B]Logarithm of R
[CIReciprocal of R [DISquare root ofR

1Marks ()

1Marks ()

1Marks ()



Numerical Methods

45)F{x}=x5+x+2=0has

1Marks ()
[A] All complex roots [B]AIl real roots
[C]1 real &4 complexroots [D]2 real roots &3 complex roots
46) | x | 0 |02s |05 | 078 | 1.00
) 1 108412 g .64 0.50
The value of the integral of the function between the limit 0 to 1 using simpson's rule is
2Marks ()
[A]0.7854 [B]2.3562
[C13.1416 [D]7.5000
47)Newton-Raphson iteration formula for finding ‘?'IE, where c >0 is
. . 1Marks ()
2 3 3= 2 3 _ e
[A] %041 = XHBIHE\ < [B]*n+1 = XHBX,E\ <
2x3+C 2 —
[Clxnss = 35 [Das = =55
48 W,
For dx giventhaty=1atx=0.UsingEulermethodtakingthestepsize0.1,theyatx=0.4is
2 Marks ()
[A]1.0611 [B]2.4680
[C]1.6321 [D]2.4189
49) The root of the equationx’ — 4x = 9 = Oysing the bisection method in 4 stages
2Marks ()
[A]2.4065 [B]2.6875
[C]2.750 [DINone of theabove
50) Xntl = E + i
The Newton-Raphson iteration 2 2% can be used to solve the equation
1Marks ()
[A]x* =3 [B]x* =3
[Clx2 =2 [D]x® =2
51) The 2’s complement representation of (— 539)10 is hexadecimal is
1Marks ()
[A] ABE [BIDBC
[CIDE5 [D]9E7
52) The decimal value of 0.2
1Marks ()
[Alis equivalent to the binary value 0.1
[B] is equivalent to the binary value 0.01
[C] isequivalenttothe binaryvalue0.00111..... [Dlcannot be repzresented preciselyin binary
53) [ x e* dx
Ylinimum number of equivalent sub intervals needed to approximate 1 to an accuracy at least
— % 10°%
3 using Trapezoidal rule
2Marks ()
[A]1000e [B]100
[Cl100e [D]1000

54) The order of error is the Simpson's rule for numerical integration with a step size h is
1 Marks GATE-ME-1997( )

[Alh [B] 12
[Clm [Dlx



Numerical Methods

55) Following are the values of a function y(x) : y(-1)=5, y(o) , 1) =8%atx=0as per Newton's central
difference is
1 Marks GATE-ME-1999( )
[A]O [B]1.5
[C]2.0 [D]3.0
56) Match the CORRECT pairs.
Numerical Integration Scheme Order of Fitting Polynomial
P. Simpson’s 3/8 Rule 1. First
Q. Trapezoidal Rule 2. Second
R. Simpson’s 1/3 Rule 3. Third
1 Marks GATE-ME-2013()
[A]P-2,Q-1,R-3 [B]P-3,Q-2,R-1
[CIP-1,Q-2,R-3 [D]P-3, Q-1,R-2

57) We wishto solve = —2=10 pyNewtonRaphsontechnique. Lettheinitialguessb * =10, Subsequent

estimate of x (i.e%) will be
2 Marks GATE-ME-1999( )

[A]1.414 [B]1.5
[C]2.0 [D]lnone ofthese

58) The accuracy of Simpson's rule quadrature for a step size his
1 Marks GATE-ME-2003( )

[A] (k") [B]O(K’)
[C]o(h") [DP(A)
59) The values of a function f(x) are tabulated below
x 0 1 2 3
fix) 1 2 1 10

Using Newton's forward difference formula, the cubic polynomial that can be fitted tothe above data, is
2 Marks GATE-ME-2004( )

[A] 2:4 756X +2 [B] 2+-7~6x-2
[C] 756X +1 [D]2x-7x+6Xx+1

60) Starting frone = 1 one step of Newton- Raphson method in solving the equation ** * 3% =7 gives the next

value ¢) as
2 Marks GATE-ME-2005( )

[A]==0.5 [B]»=1.406
[C]K‘z] .5 [D]x,=2

Statement for Linked answer Q61 and Q62 is given below
1

61) Given a >0, we wish to calculate its reciprocal value by using Newton Raphson method for f(x) = 0

2 Marks GATE-CE-2005,GATE-CE-2005( )
. 1 . i . . L
[A]-\.l\+l=—(-\a\+ﬁ) [B].\.‘\+l:(-\.'\ +E-\R)

(A

2
[C]-\'.l\ +1=2Xy, —aXj [D]-\.J\ =X — E-\.'\

62)Fora = 7 and starting with xo= 0.2, the first two iterations will
2 Marks GATE-CE-2005()

[A]0.11,0.1299 [B]0.12,0.1392
[C]0.12,0.1416 [D]0.13,0.1428
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Probability & Statistics

1) Let P(E) denote the probability of the event E.Given P(A) =1, P(B) = 1/2, the values of P(A|B) and P(B|A)

respectively are
1 Marks GATE-CSE/IT-2003( )

[A]1/4,1/2 [B]1/2,1/4
[C11/2,1 D11, 1/2
2)Apolynomial p(r)is such that p(0) =5, p(1) =4, p(2) =9and P(3) =20 The minimum degree it can have is
2 Marks ()
[A]1 [B] 2
[CI3 [D]4

3) Two events A and Bwith probability 0.5 and 0.7 respectively, have joint probability of 0.4 . The probability

that neither A or B happens is
2 Marks DRDO-ECE/TCE-2008( )

[A]0.2 [B]0.4
[C]0.6 [D]0.8
4) ({PHHHF] =P{Tail) = l})
Thereare tyo fair coins: . =/ and a third biased coin where

PlHead) = - PlTail) = - o . .
4and 4+ Onecoinis pickedatrandomandtossedonceaHead is obtained.The

probability that the coin tossed is one of the fair coins is

2 Marks DRDO-ECE/TCE-2009( )

\ 1. T|<1 . osinT
[A] R:{J—J - {U_ uf|."Jr| J'_ra‘.r'.wr [B] R:‘I'J_J = 27
. 1— |7 T|=<1
[C]f?_.\'_?] =1—sin’r [D]R_-\'_TJ = { U.| | uf|."u| J'_ra‘.r'.qr
5)A.prol:l)r_abi,!i,tydensityfunction is given by
plaoy = Ke ™13 — o0 <o < ¢
The value of K should be
1 — 2 Marks GATE-ECE/TCE-1997( )
__ ,l;’
[A \,fi,—n [B]y i
) Tk T —_ il ¥ - i T DA% 4
6)Thefunct|on-’rt‘1"5 ) =AY = 3XY 42V 4 “‘, has
2 Marks GATE-ECE/TCE-1993( )
[A]lno local extremum [B]one local minimum but no local maximum
[Clone local maximum but no local minimum [Dlone local minimum but no local minimum

1 1
7)An event has two possible outcomes with probability P1== and Pz=8Therate ofinformationwith 16

outcomes per second is:
1 Marks IES-ECE/TCE-2013( )

[A]%bits/sec [B]E:?)its/sec
[Cl2bits/sec [DJ2 bits/sec

8) Twoindependent random variables Xandy are uniformly distributed inthe interval [-1 1]. The probability

that max[X y] is less than 1/2 is
1 Marks GATE-EEE-2012,GATE-ECE/TCE-2012()

[A]3/4 [B]9/16
[Cl1/4 [D]2/3

9) Two coins are simultaneously tossed.The probability of two heads simultaneously appearing is
1 Marks GATE-CE-2010()

[A]1/8 [B]1/6
[C]1/4 [D11/2

10)Inan experiment, positive and negative values are equally likely to occur. The probability of obtaining at

most one negative value in five trials is
2 Marks GATE-CE-2012( )

[Alé [B];;[;;
[Cl5 DI



Probability & Statistics

11)There are two containers, with one containing 4 Red and 3 Green balls and the other containing 3 Blue
and 4 Green balls. One ball is drawn at random from each container. The probability that one of the balls is

Red and the other is Blue will be
1 Marks GATE-CE-2011()

[A]1/7 [B]9/49
[C]12/49 [D13/7

12)Aclassof firstyear B.Tech. students is composed of four batches A, B, Cand D, each consisting of 30
students.Itisfoundthatthesessional marks of studentsinEngineering DrawinginbatchChaveamean
of 6.6 and standard deviation of 2.3. The mean and standard deviation of the marks for the entire class are
5.5and 4.2, respectively. Itis decided by the course instructor to normalize the marks of the students of all
batchestohavethe same meanandstandard deviationasthatoftheentireclass.Duetothis,the marks

of a stu-dent in batch C are changed from 8.5 to
2 Marks GATE-CE-2006( )

[A]6.0 [B]7.0
[C]8.0 [D]9.0
Thestandard normal Qrobabilityfu nctioncanbeapproximatedas
Flay) = INE]

L+ erpl—1.72550y |oy| 7]

where*~ = standard normal deviate. If mean and standard deviation of annual precipitation are 102 em

and 27 em respectively, the probability that the annual precipitation will be between 90 emand 102 em is
2 Marks GATE-CE-2009( )

[A]66.7% [B] 50.0%
[C]33.3% [D]16.7%

14)If probability density function of arandom variable X is
(x)=x"for —1<x<1gnd

= 0 for any other value of x

_1 1
Then, the percentage probability Pl-3=x=3) is
2 Marks GATE-CE-2008( )
[A]0.247 [B]2.47
[C]24.7 [D]247

15)A personon atrip has a choice between private car and public transport. The probability of using a private
caris 0.45. While u s.ing the public transport, further choices available are bus and metro, out of which the
probability of commuting by a busis 0.55. In such asituation, the probability (rounded up to two decimals)

of using a car, bu s and metro, respectively would be
2 Marks GATE-CE-2008()

[A]0.45,0.30and 0.25 [B]0.45,0.25and 0.30
[C]0.45,0.55and 0.00 [D]0.45, 0.35 and 0.20

16) Ahydraulicstructure hasfourgateswhich operateindependently. The probability of failure of each gateis
0.2. Given that gate 1 has failed, the probability that both gates 2 and 3 will fail is

2 Marks GATE-CE-2004( )
[A]0.240 [B]0.200
[C]0.040 [D]0.008
17)Abox contains 10 screws, 3 of which are defective. Two screws are drawn at random with replacement.

The probability that none of the two screws is defective will be
1 Marks GATE-CE-2003( )

[A]1100% [B] 50%
[C149% [DINone of these
18)The probability that the load on a scaffolding will exceed the design load of 3 tonnes is 0.15. At the same

time, the probability that the strength of the scaffolding will be more than 3tonnes is 0.85. The probability

that the scaffolding will fail is
2 Marks IES-CE-2002( )

[A]0.2775 [B]0.1275
[C]0.0225 [D]0.0020

19) The probability that the load on a scaffolding will exceed 2tis 0.15. The probability that the strength of the
scaffolding will be more than 2tis 0.8. The probability of failure of the scaffolding will be



Probability & Statistics

2 Marks IES-CE-2000( )
[A]0.68 [B]0.17
[C]0.12 [D]0.03

20)From the probability equation itis found that the most probable values of aseries of errors arising out of

observations of equal weightage are those for which the sum of their squares is
2 Marks IES-CE-2003()

[A] Zero [Blinfinity
[CIminimum [Dlmaximum
21)The box 1 contains chips numbered3,6,9,12and 15.Thebox 2 contains chipsnumbered6,11,16,

21and26.Twochips,onefromeachbox,aredrawnatrandom.Thenumbers.The numberswrittenon

these chips are multiplied . The probability for the to be even number is
2 Marks GATE-EIN/IN-2011()

[A]6/25 [B12/5
[CI3/5 [D119/25

22) A continuous random variable X has a probability density functionf(x) = €7, 0 <x €<. Then P{X >1}is
1 Marks GATE-EIN/IN-2013( )

[A]0.368 [B]O.5
[C]0.632 [D]1.0

23)Afair coinis tossed tilla head appears for the first time . The probability that the number of required tosses

is odd , is:
1 Marks GATE-EIN/IN-2012( )

[A]1/3 [B]1/2
[C]2/3 [D13/4

24)Two dices are rolled simultaneously. The probability that the sum of digits on the top surface of the two

dices is evenis
2 Marks GATE-EIN/IN-2006( )

[A]O.5 [B]0.25
[C]0.167 i [D]0.125
25)? raggom variableXhas X =0&7: =1 Formanewrandomvariable Y = 2x + 1.Thevalues of
& j are 2 Marks ISRO-ECE/TCE-2012()
[A]O &1 [B] 1 &2
[C]T &4 [DINone of these

26)Person X can solve 80 % of the ISRO and personY can solve 60%. The probability that at least one of

them will solve a problem from the question paper , selected at randomis :
2 Marks ISRO-ECE/TCE-2012( )

[A]0.48 [B]0.70
[C]0.88 [D]0.92

27)Amanwithnkeyswantstoopenaclock.Hetries his keysatrandom.The expected numberofattempts

for this success is (keys are replaced after every attempt)
2 Marks ISRO-ECE/TCE-2009( )

[Aln/2 [BIn
[Clv™ [D]None of the above
28)A husband and wife appear in an interview for two vacancies for same post . The probability of husband

getting selected is 1/5 while the probability of wife getting selected is 1/7 . Then the probability that

anyone of them getting selected is
2 Marks ISRO-ECE/TCE-2008( )

[A]11/35 [B]12/35
[C]1/35 [D]134/35

29) Abag contains eightwhite and six red marbles . The probability of drawing two marbles of same colouris
2 Marks ISRO-ECE/TCE-2007( )

8ca.609 8o 6o
A== [B] 2 4
14co 184(?2 161(?2
8ca.609 Co Co
C [Dl—= + —

14cp.1460 14(?2 12(?2
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30)A box contains 5 black and 5 red balls . Two balls are randomly picked one after another from the box,

without replacement . The probability for both balls being red is
2 Marks ISRO-ECE/TCE-2006( )

[A]1/90 [B]1/5
[C119/90 _[D]2/9
31)If Aand B are two events and P(A / B) = 1 then P(Be /A" }is
1Marks ()
[A] (B°) [B] P(A°)
[C]0 [D]1
32)Theregression equations are x + 2y = 3; 2x + 3y =4 then E(X), E(Y) are
1Marks ()
[A]-1,-2 [B]1,-2
[C]2,1 [D]-1,2

33)From 6 positive and 8 negative numbers , 4 numbers are chosen at random (without replacement) and
multiplied , the probability that the product is a positive number is

2 Marks ()
505 50
Al 1001 [B] woar
[Clior [D]55 /1001
34) The probability of error on a single transmission in a digital communication system is 10™*. Then the
probability of more than three errors in 1000 transmissions is
2 Marks ()
[A]2 x 107° [B]3 x 10°°
[Cl4 x 10°¢ [D]p x 107¢
35)The regression equations are 2x + 3y =6 ; 4x + 3y = 6 then the correlation coefficientis..............
2 Marks ()
[A]l1 /2 B]2
[Cl-1/2 [D]'/V?2
36) 11 1

Aproblemis given tothree students A,Band C;whose chances of solvingitare E, 3and$espectively .
The probability that the problem will be solved by at least one of them is

1 Y 1 Marks ()
[Alg [Bli
[CI; [DI5
37)Aand Baretwo independent events withp{"'l UB)_ 0.8 andP(A) = 0.5 then P(B) = "
[A]O.3 [B]O.4 N
[C]O.1 [D]0.6

38) A party of 'n' persons take their seats at random at a round table, then the probability that two specified
persons do not sit together is
2 (n—23)
(Al ) BIG—1)

{n—2) 1
[Cla—) DI =)

39) Amanufacturerknows thatthe condensers he makes containonanaverage 1%defectives . He packs
themin boxes of 100 . What is the probability that a box picked up atrandom will contain 3 or more faulty
condensers ?

2 Marks ()

- 2 Marks ()

[A]l — %f!_l [B]l - %{!_1
[l - = D] - -

40)In a series of independent trials with the result of each trial being classified either a success or failure , the

probabilityofasuccessinatrailis 1/3.The probabilitythatthefifthtrail resultsinthethird successis
2 Marks ()

[A]8/81 [B]40/243
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[CI1/27

[D]4/243

41)Agamblerhasin his pocketafaircoinand atwo headed coin.Heselects oneofthecoinsatrandomand
flips it and it shows head. The probability that it is the fair coin is

[Al1/4
[CI1/3

2 Marks ()
(B3/4
[D]2/3

42)Amantakes astep forward with probability 0.4 and backward with probability 0.6. The probability that at
the end of 11 steps he is one step away from the starting point is

o)

[C]a3s (%)

2 Marks ()

[B]462 (i)
25

oi(%)

43)0ut of 10,000 families with 4 children each the probable number of families , all of whose children are

daughters is

[A]1250
[C]2500

44)1f A and B are mutually exclusive events, then

[A] P(AUB) = P(A).P(B)
[C]P{_fl UB)y=0

45)The variance of the two-point distribution

X A b

F(x) P q

wherep +qg=1Is

[Alap + bq
[Clrgla —b)?

2 Marks ()
[B]625
[D]9375

1 Marks ()
[B] (AN B) = P(A).P(B)
[DIP(ANB) =0

1 Marks ()
[B] v oap + hrl,l
[D12pq

46) A fair dice is rolled twice. The probability that an odd number will follow an even number is

[A]1/2
[Cl1/6
47) A probability density function is of the form

p(x) = Ke™™" | xe(—nc, 20)

The value of K is

[A]O.5
[C]0.5«

2 Marks GATE-ECE/TCE-2005( )
(B]1/4
[DI1/3

2 Marks GATE-ECE/TCE-2006( )

[B]1
[D]a

48) Anexamination consists oftwo papers.Paper 1 and Paper 2. The probability of failinginPaper 1is0.3
andthatinPaper2is0.2.Giventhatastudenthas failedinPaper 2,the probability of failinginPaper 1is
0.6. The probability of a student failing in both the papers is

[A]O.5
[C]0.12

2 Marks GATE-ECE/TCE-2007()
[B]0.18
[D]0.06

49) A fair coinis tossed 10 times. What is the probability that Only the first two tosses will yield heads?

0
[C]@)

1 Marks GATE-ECE/TCE-2009( )

[B] 1o, (%)
D} e, (;)



Probability & Statistics

50)IfPand Qaretworandom events, then the followingis TRUE
2 Marks GATE-EEE-2005( )
[A]lIndependence of Pand Qimplies that probability  [B] Probability (P U Q) > Probability (P) + Probability
PnQ =0 Q
[ClIf Pand Q are mutually exclusive, then they must . .
be independent [D]Probability (P n Q) < Probability (P)
51)Afair coinis tossed three times in succession. If the first toss produces a head, then the probability of

getting exactly two heads in three tosses is
2 Marks GATE-EEE-2005( )

[A]1/8 [B]1/2
[C]3/8 [D]3/4

52) Two fair dice are rolled and the sumr of the numbers turned up is considered
2 Marks GATE-EEE-2006( )

1
6

5
[A]Pr (r >6)= [B]Pr(r/Sis aninteger) =6

2 1
Clpr(r=8|r/4isanintegen =3 Olpr (r=6/r/5isanintegen = T

;-
53)Xisauniformlydistributedrandomvariablethattakesvalues betweenOand 1 .ThevalueofE X }will be
2 Marks GATE-EEE-2008( )

[A]O [B]1/8
[C]1/4 [D11/2

54)Consider an undirected random graph of eight vertices. The probability that there is an edge between a

pair of verticesis 1/2. Whatis the expected number of unordered cycles of length three?
1 Marks GATE-CSE/IT-2013( )

[A]1/8 (B]1
[C]7 [DI8

55) A continuous random variable X has a probability density function f(X) =€ .0 <x <> Then pix>1}is
1 Marks GATE-EEE-2013( )

[A]0.368 [B]O.5
[C]0.632 [D]1.0
56) The minimum Eigen value of the following matrix is
i s 2
R 12 7
2 5

7

1 Marks GATE-ECE/TCE-2013( )
[A]O [B]1
[C]2 [D]3

57)Supposepisnumberof cars perminute passingthroughacertainroad junctionbetween5PMand 6PM,
and p has a Poisson distribution with mean 3. What is the probability of observing fewer than 3 cars during

any given minute in this interval?
1 Marks GATE-CSE/IT-2013()

[A18/(2°) [B] 9/(2)
[C117/(2°) [D126/(2°)

58)Consider arandom variable X that takes values + 1 and -1 with probability 0.5 each. The values of the

cumulative distribution function F(x) at x = -1 and +1 are
1 Marks GATE-CSE/IT-2012( )

[A]0and 0.5 [B]O and 1
[C]0.5and 1 [D]0.25 and 0.75

59)If the difference between the expectat{%yi}?gshe square of random variable
expectation of the random variable ] is denoted by Rthen

(E[X7]) andthesquare of the

1 Marks GATE-CSE/IT-2011()
[AIR=0 [BIR<O
[CIR =0 [DIR>0
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60) If two fair coins are flipped and at least one of the outcomes is known to be a head, what is the probability

that both outcomes are heads?
1 Marks GATE-CSE/IT-2011()

[A]1/3 (Bl 1/4
[C]1/2 [D]2/3

61)Afair coinis tossed independently four times. The probability of the event " the number of time heads

shown up is more than the number of times tails shown up" is
2 Marks GATE-ECE/TCE-2010( )

1 1
[A] %—{ [B]g-r
[CI DI

62) Consider the methods used by processes P1 and P2 foraccessing their critical sections whenever

eeded.asaivenbelow.Theinitialvalues ofshared booleanvariablesS1andS2 arerandomlyassigned.
Method used by PI Method used by P2
while (51 ==52) ; while (51 '1=52) ;
Critical Section Critical Section
S1 =52; S2 = not (51);

Which one of the following statements describes the properties achieved?
1 Marks GATE-CSE/IT-2010( )

[A]Mutual exclusion but not progress [B]Progress but not mutual exclusion
[CINeither mutual exclusion nor progress [D]Both mutual exclusion and progress
63)Consideracompanythatassembles computers. The probability of afaultyassembly of anycomputeris p.

The company therefore subjects each computer to a testing process. This testing process gives the
correctresultforany computerwithaprobability of . What is the probability of a computerbeing
declared faulty?

[Alpg+(1-p)(1-0q) [BI(1-q)p
[CI(1-p)q [Dlpq
64)What is the probability that divisor of 10”'is a multiple ofl0™?

2 Marks GATE-CSE/IT-2010( )

2 Marks GATE-CSE/IT-2010( )
[A]1/625 [B]4/625
[C]12/625 [D]16/625

65)Afairdiceistossedtwotimes.Theprobabilitythat thesecondtossresultsinavaluethatis higherthan

the first tossis
2 Marks GATE-ECE/TCE-2011( )

[Al2/36 [B]2/6
[C]5/12 [D]1/2
66) Twodicearerolledonce.The probabilitythatthesumonthediceisneither9nor11is
2 Marks ()
[A]5/6 B]1/3
[C]2/3 [D]1/2

67) Let P(E) denotes the probability of the event E. Given P(A) = 1, P(B)=1/2. Thevalues of P(A/B) and P(B/A)

respectively are
1 Marks ()

[Al1/4,1/2 [Bl1/2,1/4
[Cl1/2,1 [D]1, 1/2

68)Aspeakstruthin75%andin 80% of cases.Inwhat percentage of cases are theylikelyto contradicteach

other narrating the sameincident
2 Marks ()

[A]5% [B] 45%
[CI35% [D]115%

69)If 3 is the mean &3/2 is the standard deviation of a binomial distribution, then the distribution is
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3 1\ 1 3\ 2 Marks ()
[A](E+ E) [B](E+E)
4 1\® 1 445
1z 5) );+3)
70)If a fair coin is tossed four times. What is the probability that two heads and two tails will result ?
1 Marks ()
[A]3/8 [B]1/2
[C]5/8 [D13/4
71)—=The probabilitythatamanwhois'x'yearsoldwilldieinayearisP. Thenamongst'n'persons
Ay As -.Aneach 'x'years old now, the probability that Awill die in one year is
2 Marks ()
[A]r/m [B]1-(1—F)r
[Cle/mit=(1-P)] [D]/AL - (1= P)]
72)A can solve 90% of the problems given in a book and B can solve 70%. What is
the probability that at least one of them will solve a problem, selected at random
from the book?
1Marks ()
[A]0.16 [B]0.63
[C]0.97 [D]0.20
73)Ifthe probabilitiesthatAand Bwill diewithinayearare pand qrespectively,
then the probability that only one of them will be alive at the end of the year is
[A] pq [B] p(_l _q) 1Marks ()
[Cla(l —p) (D] p+a-2pq
74)How many positive integers less than 100 are divisible by either 7 or 11
[A]2 [B]ZZ 1Marks ()
[C]20 [D]23
75)Let a set A has a 4 elements then P(A) denotes the powerset of the set A. Now cardinality of P(A) is
1 Marks ()
[A]16 [B]81
[C]256 [D]1
76) Which of the following statements is true in a year?
1 Marks ()
[A]Among any group of 366 people there mustbeat  [B] Amongany group of 366 people there must be at

least one with the same birthday least two with the same birthday

[D]JAmong any group of 366 people there must be at

[C]Among any group of 366 people there must be at most none with the same birthday

most one with the same birthday

77) What is the probability that a card selected from adeckis aking?

1Marks ()
[Al1/4 [B]11/52
[Cl4/52 [D]2/52
78)What is the probability that a positive integer less than 100 selected at random is divisible by 257? o)
2 Marks
[A]3 /100 [B]14 /100
[C]2 /100 [D]5/100

79)What is the probability that a positive integer selected at random from the set of positive integers not
exceeding 21 is divisible by 50r 3 ?

1 Marks ()
[A]11/20 [B]10/20
[Cl11 /21 [D]10/ 21

80) X is uniformly distributed random variable that takes values between 0 and 1. The value of II':'[)“5}Will be
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1 Marks ()
[A]1/4 [B1O
[C]1/8 [D]1/2

81)Inansweringaquestiononmultiple choicetest, the students eitherknows theanswerorguessesthe

answer. Let'P'bethe probability that studentknows theanswerandi- pthatofguessingtheanswer.
Assume that the student guess the answer to a question will be correct with a probability 1/5 . What is the
additional probability that the students knows the answer to a question given that he answered correctly.
[ ] [ ] 5p 1 Marks ()
Alsp+1 Blag=1

2p 11 P11

4 [D] 5

82)An unbalanced dice (with 6 faces, numbered from 1 to 6) is thrown. The probability that the face value is
oddis 90%ofthe probabilitythatthefacevalueis even.The probability of gettinganyevennumbered
faceisthesame.lIfthe probabilitythatthefaceisevengiventhatitisgreaterthan3is0.75,whichoneof
the following options is closest to the probability that the face value exceeds 3?7

2 Marks ()

[A]0.453 [B]0.468
[C]0.485 [D]0.492

83)If 20 percent managers are technocrats, the probability that a random committee of 5 managers consists

of exactly 2 technocratsis:
2 Marks GATE-ME-1993( )

[A]0.2048 [B]0.4000
[C]0.4096 [D]0.9421

84)The manufactunng area of a plat is divided into four quadrants. Four machines have to be located, one in

each quandrant. The total number of possible layouts is
1 Marks GATE-ME-1995( )

[A]4 [B]8
[Clhe [D]24

85)Aboxcontains 5black ballsandBredballs. Atotal ofthreeballsare pickedfromthebox oneafter

another, without replacing them back. The probability of getting two black balls and one red ball is
2 Marks GATE-ME-1997( )

[A]3/8 [B]2/15
[C]15/28 [D]1/2

86) The probability of a defective piece being produced in a manufacturing processis 0.01. The probability that

out of 5 successive pieces, only one is defective is
2 Marks GATE-ME-1996( )

[A] (0.99)%(0.01) [B] (0.99)(0.01)*
[C]5 = (0-99)(0.01)* [D]s x (0.99)%0.01)

87) The probability thattwofriends sharethesamebirth-monthis
1 Marks GATE-ME-1998( )

[Al1/6 [B]1/12
[C11/144 [D]1/24
88) 2
The probability that a student knows the correct answer to a multiple choice question is 3. If the student
does not know tﬁle answer, then the student guesses the answer. The probability of the guessed answer

being correctis 4 Given that the student has answered the guestion correctly, the conditional probability

that the student knows the correct answer is
2 Marks GATE-ME-2013( )

2 3
[Al3 [Blg
5
[Cle [Dls

89)Ina manufacturing plant, the probability of making a defective boltis 0.1. The mean and standard

deviation of defective bolts in a total of 900 bolts are respectively
2 Marks GATE-ME-2000( )

[A]90 and 9 [B]9and 90
[C]181 and 9 [D]9 and 81
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90)SupposeXisanormalrandomvariablewithmean0andvariance 4. Thenthe meanoftheabsolutevalue
of X'is

2 Marks GATE-ME-1999,GATE-ME-1999()

1 2,2

[A] V2T [B] VT
2\/2 2

[CF= [DI =

91)Two dice are thrown. What is the probability that the sum of the numbers on the two dice is eight ?
1 Marks GATE-ME-2002( )

[A]5/36 [B]5/18
[C]1/4 [DI1/3

92)Manishhastotravelfrom AtoDchangingbusesatstopsBand Cenroute. The maximumwaitingtimeat
either stop can be 8 minutes each, but any time of waiting up to 8 minutes is equally likely at both places.
Hecanaffordupto 13 minutesoftotalwaitingtime,ifheistoarriveatDontime.Whatisthe probability

that Manish will arrive late at D ?
2 Marks GATE-ME-2002( )

[A]8/13 [B] 13/64
[C]119/128 [D]9/128

93)Arrivals at a telephone booth are considered to be Poisson, with an average time of 10 minutes between
successivearrivals. Thelength ofaphonecallis distributed exponentiallywith mean 3 minutes. The

probability that an arrival does not have to wait before service is
2 Marks GATE-ME-2002( )

[A]O.3 [B]O.5
[C]0.7 [D]0.9

94) Anunbiased coinis tossed three times. The probability that the head turns up in exactly two cases is
2 Marks GATE-ME-2001()

[A]1/9 (B]1/8
[C]2/3 [D]13/8
95) The areaenclosed betweenthe parabolay =" andthestraightliney =xis
2 Marks GATE-ME-2003( )
[A]1/8 [B]1/6
[C11/3 [D]1/2

96) A box contains 5 black and 5 red balls. Two balls are.randomly picked one after another from the box,

without replacement. The probability for both balls being red is
2 Marks GATE-ME-2003( )

[A]1/90 [B]1/5
[C]19/90 [D]2/9

97)Aflexible rotor-shaft system comprises of a 10 kg rotor disc placed in the middle of a mass-less shaft of
diameter 30 mm and length 500 mm between bearings (shaftis being taken mass-less as the equivalent
mass of the shaftisincludedin the rotor mass) mounted at the ends. The bearings are assumed to
simulate simply supported boundary conditions. the shaft is made of steel fo; which the value of Eis 2.1

x 10" Pa. What is the critical speed of rotation of the shaft ?
2 Marks GATE-ME-2003( )

[A]60 Hz [B] 90 Hz
[C]1135 Hz [D]1180 Hz
98)The parabolicarey=v*,1 x Z isrevolved around the x-axis. The volume of the solid of revolution is
1 Marks GATE-ME-2010( )
[A]l74 [B]#72
[C137/4 [D]3x/2

99) 25 persons areinaroom.15 of them play hockey, 17 of them play football and 10 of them play both

hockey and football. Then the number of persons playing neither hockey nor football is :
1 Marks GATE-ME-2010( )

[A]2 [B]17
[C]13 [D]3
100) Givendigits 2, 2, 3, 3, 3,4, 4, 4,4 how manydistinct 4 digitnumbers greaterthan 3000 can be formed?
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2 Marks GATE-ME-2010( )
[A]50 [B]51
[C]52 [D]54

101) Theareaenclosed betweenthestraightliney = xand the parabolay =# in the x-y plane is
1 Marks GATE-ME-2012()

[Al1/6 [B]1/4
[C]1/3 [D]1/2

102) A box contains 4 red balls and 6 black balls. Three balls are selected randomly from the box one after
another, without replacement. The probability that the selected set contains one red ball and two black

balls is

2 Marks GATE-ME-2012( )
[A]1/20 [B]1/12
[CI3/10 [D11/2

103) If three coins are tossed simultaneously, the probability of getting at least one head
1 Marks GATE-ME-2009( )

[A]1/8 [B]3/8
[C]1/2 [D]7/8
104) An unbiased coinistossed fivetimes. The outcome of eachtossis eitherahead oratail. The

probability of getting at least one head is
2 Marks GATE-ME-2011()

[A]1/32 [B]13/32
[C]16/32 [D]131/32

105) From a pack of regular playing cards, two cards are drawn at random. What is the probability that both

cards will be Kings, if the first card is NOT replaced ?
2 Marks GATE-ME-2004( )

[A]1/26 [B]1/52
[C11/169 [D]1/221

106) A lot has 10% defective items. Ten items are chosen randomly from this lot. The probability that exactly 2

of the chosen items are defective is
1 Marks GATE-ME-2005( )

[A]0.0036 [B]0.1937
[C]0.2234 [D]0.3874

107) Abox contains 20 defective items and 80 non-defective items. If two items are selected at random without

replacement, what will be the probability that both items are defective ?
1 Marks GATE-ME-2006( )

[A]1/5 [B]1/25
[C]20/99 [D]19/495

108) Asingledieisthrowntwice.Whatisthe probabilitythatthesumisneither8nor9?
2 Marks GATE-ME-2005( )

[A]1/9 [B]5/36
[Clh/4 [D]3/4

109) Consider a continuous random variable with probability density function
f(=1+t for=12 0

The standard deviation of the random variable is
2 Marks GATE-ME-2006( )

1 1

Al 7 Bl %
1 1
[Cl3 [Dle

110) Acoinistossed 4times.Whatisthe probability of getting heads exactly 3 times?
1 Marks GATE-ME-2008( )

1 3
[Alg [Blg
3

[Cl2 [DI3

111)Let X and Y be two independent random variables. Which one of the relations between expectation (E),
variance (Var) and covariance (Cov) given below is FALSE ?
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2 Marks GATE-ME-2007( )
[A]E(XY)= E(X)E(Y) [B]Cov (X,Y) =0
[CIVar (X+Y) = Var (X)+Var(Y) [DIEX?¥2) = (E(X)) (E(¥))?
112) Arrivals at a telephone booth are considered be Poisson with an average time of 10 minutes between one

arrival and the next. The length of a phone call is assumed to be distributed exponentially with a mean of 3

minutes. The probability that a person arriving at the booth will have to wait, is
2 Marks IES-ME-2000( )

[A]0.043 [B]0.300
[C]0.429 [D]0.700

Statement for Linked answer Q113 and Q114 is given below
113) If Ais a 3 x 3 matrix with entries from theset {-1,0, 1}
Thenthetotal number of different matrices of order'3', which are neither symmetric nor skew-symmetric

is
2Marks ()
[A](3° +1)(3° + 1) [B] (3° = 1)(3° — 1)
[C]3° —3°—3% -1 [D]3° — 3%+ 3% —1
114) The probability that 'A" is neither symmetric nor skew symmetric is
2Marks ()
[A](1 —37%)(1 —37%) [B] (1 +37°)(1 —37%)
[C](L —37%)(1 +373) [D]L +37°)(1+37%)
Statement for Linked answer Q115 and Q116 is given below
115) Consider the experiment of tossing a pair of unbiased dice
The probability that the sum of the two numbers is a prime number is
[A]7/9 [B]5/12 Bhare )
[Cl4/9 [D]7/12
116) If the experiment is repeated 180 times then how many times we can expect the sum to be a prime
number
[A]140 [B]105 Bhare
[C]80 [D]75
Statement for Linked answer Q117 and Q118 is given below
117) The probability of a man hitting a targetis 1/4.
If he fires 4 times , then the probability of his hitting the target at least twice is
[A]189/256 [B]196/256 2Marks ()

[C]67/256 [D]64/256

118) The least number of times he must fire so that the probability of his hitting the target at least once is

greater than 2/3is
2 Marks ()

[A]3 (B]4
[CI5 [D]6
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Transforms

I
1) o] = (_)
IfX(Z)isthe z-transform of 2/ the ROC of X(2)is

2 Marks DRDO-ECE/TCE-2008( )
[Al|z|>2 [Bl|z|<2
[Clz <lI<2 [Dlthe entire z-plane

2) The two,sided Laplace transform of
rlt)=e¢" rJ-,f]+r ul—t)
2 Marks DRDO-ECE/TCE-2009( )

o -5 _. . ] ) ;
[A]_\-:Hj =3 - _{__J__.i < g ? [B] XN{s) = R 2 <7< 3
[C] Xis) = T :_{,' —3 <o =2 [D].\'._HJ =7 +-‘1’—{J- =2 < o<
3)The z- transform_‘}((z) of a sequence x[n] is given by
Xz =
- i-—%h:—_’h:+-i1
If X(z) converges for |z|=1 then x[-18] is
1 2 2Marks ()
(A5 [B] 3
1 =
[CI 1o [D] 37
4)Thez-transformX(z) ofarealandrightsided sequences x[n] has exactlytwo polesand oneofthem is
at = =" andthere are two zeroes at the origin . If X(1) =1, which one of the following is TRUE?
5.2 ) 9 2 Marks DRDO-ECE/TCE-2009( )
[A]\{J:ﬁ ROC .fHT /||/]. [B] \\ j— __ L RO .f‘-l |"“~—
2.2 ; 2
[C1X() = =57 ROCis 2] > 1 [D}Y() = oy AOC s 2] > 1
5) TheFourier Transformof<* cos (at ) is equal to
. . 2 Marks GATE-ECE/TCE-1997( )
s —a) (s +a)
[Alm Bl +a
[Cle—ap [D]Noneoftheabove
6) #
Theinverse Laplacetransformofthe!® © 15+ 3jg
2 Marks GATE-ECE/TCE-1996( )
[A]')r =t e [B] e~ g —3t
[Cle-t - 20 [D]e "+

7) Which of the following Derichlets conditions are correctfor convergence of Fourier transform of the
function x(t)?

1. x(t) is squareintegrable

2. X(t) must be periodic

3. x(t) should have finite number of maxima and minima within any finite interval

4. x(t) should have finite number of discontinuities within any finite interval
1 Marks IES-ECE/TCE-2013( )

[A]1, 2,3 and 4 only [B]1,2and 4only
[C]11,3and 4 only [D]2, 3 and 4 only

8) If f(t) is a real and odd function, then its Fourier transformF( ) will be
1 Marks IES-ECE/TCE-2013( )

[Alrealand evenfunction ofw [B]realand oddfunction ofw
[Climaginary and odd function ofw [Dlimaginary function of

9) For certain sequences which are neither absolutely summable nor square summable, itis possible to have

a Fourier Transform (FT) representation if we
1 Marks IES-ECE/TCE-2013()

[A]ltake shorttimeFT [Blevaluate FT only the real part of the sequence
[ClallowDTFTtocontainimpulses [Dlevaluate FT over a limited time span
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10)A unit impulse function 7(t)is defined by
1.9(t) — 0 for all t except t = 0

S0,

TheFouriertransform F) of a(t)is
1 Marks IES-ECE/TCE-2013( )

[Al [BI1 /w

[clo ) N1 /-
z|Bz—7

11)ifthe z-transform of x(n) is x(z) = E&TH thenthe nILm\ x{n}|s

1 Marks IES-ECE/TCE-2013( )
[Al1 (B]2
[Cl~ [D]O

12) For the discrete signal x[n] = f'-‘"u[n] the z - transformis
1 Marks IES-ECE/TCE-2013( )

[Alz /| z+a [B]z-a/z
[Clz/a [D]lz/z-a

13) n W R(t) = 1 /x elwr
Ifthe power spectral densityis2 HZand the auto correlation function is defined by —20 df

The integral on the right represents the Fourier transform of
1 Marks IES-ECE/TCE-2013( )

[A]Delta function [B]Step function
[CIRampfunction [D]Sinusoidal function

14) Laplace transform for the function f(x) = cosh(ax) is
a < 2 Marks GATE-CE-2009( )

I:A:|.~."—J r—{ n? [B] &2 < a?
I:C:|.~<2 —1—1{3 |:D:|.~=2 —I—f{:
Ly
15) ) ] L 1-n {——f"fillfllllll_q'llfllllll =0
Transformationtolinearformby substituting” = ¥  oftheequation ! will be
! 2 Marks GATE-CE-2005( )
ol L
[A]— +(1—n)pv=(1—mnlg [B]—t +(1—n)pr=(1+n)y
[C]F +(1+n)pp=(1—n)g [D]— + (1 +n)pr=(1+n)g

16)If Ldefines the Laplace Transformofafunction, L[sin (at)] will be equal to
2 Marks GATE-CE-2003()

[A]a/(s* —a?) [B]a/(s* +a7)
[C]s/(s% + o) [D] /(5% —a?)

17) The Fourier series expansion of a symmetric and even function, f(x) where
fle) =14+ (2X/r), —m <<

=1-=2X/m), <o <

willbe
-~ . 2 Marks GATE-CE-2003()
[A] ZI_-II,."':-‘JH-‘J_I (1 4 cosnm) [B] ZI_-I,."':-‘JH-"_I (1 — cosnm)
nzl nzl
[C]ZI_-IJ"':"JH"J_I (1 — sinnm) [D]ZI_-I,"':"JH"’_I (1 + sinnm)
: =
18) List of the fxollowx,ng series as x approaches 2|s
f[x) = X — g + E - F
o _ 1 Marks GATE-CE-2001( )
[A]”? [B] 2
[C]3 [D]1

f{t} _ int for

19) The Laplac TE'aEnsffgr_p of the following function is
0fort>m
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2 Marks GATE-CE-2002( )

1

[A]l_:—52 for alfl s > 0 [B]1+52 for all s < =
[C]11++65; for all s =0 [D]le_'_—ds2 for all s = 0
20) !
Theinverse Laplace Transform of(s' + 25]'is
a o2y 2 Marks GATE-CE-2001()
4 et
[A](1 —e7™) B ——
(1—e*?) (1-e?)
(Gl o=
21)Afunctionwithapef:{ri)odgﬂ is shown below.
X
i
-1 -2 0 n/2 =
The Fourier series for this function is given by
[Al f{x) L + 2T [B] f(x) i 2 s.i'nmr cos nx Hs e
r) == — Sk — = —_ —_—
2 i ' 2 — nm 2

- Ez. . 2 . nm .
[Clf(x) = HZ::J —sin—- [DJf(x) = HZ:; —sin—-sin nx
22) The Laplace transform of the function
f(t) =k, 0 <t <c

2 Marks GATE-CE-1999( )

=0,c<t<xis
k — o0
[Al%e [B]gz
[Che o)) (- )
23) Let £F(s) = £]1/(1)) denote the Laplactransform of the function f(t). Which of the following statements is
correct?
U_ . " Lt " 2 Marks Ci?_TE-CE-ZOOO()
| T ! (7)idr = sF(s)— flo NS = s = F : (7 )elr =-
[A]£ [W] = —F(s), ,a/” fir)d F(s) — f(o) [B] £ [{“] sF(s) H[]]; £ [ \ [lr)d T
[D]« [{l—i] =sF(s)—F(0) £ { .f'[r]r#r] = l_f'[.w]
. 0 &

. ) n
[Cl« [“—’] = sF(s)— F(0) £ [ .f'[-—w.—] = F(s —a)
i . 0
24) Thelaplace Transformofaunitstepfunction'-(!), defined as
walt) =10 for 1 < a
=11l for t>a

1 Marks GATE-CE-1998()

[A]e™ /s [Be—
D} —1

[C]s — 1wl 0)
7s+10
25) Iftheunilateral Laplace transform X(s) of asignal x(t) iss(s+2}, then the initial and final values of the signal
1 Marks IES-EEE-2000( )

would be respectively.
[B]zero and 7

[A]3.5and 5
[C]5 and zero [D]7 and 5
26) The Fourier transform of asignal  «(t) = ¢~ jg
2 Marks ISRO-ECE/TCE-2010( )
[A]8/(16 +w?) [B] —8/(16 —w?)
[C]4/(16 +w?) [D]4/(16 +w?)
27) "% —1(Re a #0)
Theregion ofthe zplane forwhich '~ ta is
2 Marks ISRO-ECE/TCE-2007( )
[B]y-axis

[A]x-axis
[DINone of the above

[C]The straight line z=| a|
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2,
28) Laplace transform of 42+ 3

-2 2 3 2 2 3
Al— - = - Bl— +— -
-‘%3 9 '38 53-} 95 53
[Cl=+ 5 +- [Dl—+ 5 — -
st 52 g 5 s s
29) The constantterminthe Fourier expansion of f(x)if f(x)=2+x, -2 <x <0
=2-%x,0<x<2
[A]2 [B]- 2
[C] [D]1/2
30) If Fourier Transformof F(x)isf(s)thenthe Fourier Transformof F(x -a) is
[A] t,:ﬂfl‘ij'{lq} [B] f:—ﬁfl‘ilf'{.‘f}
[C]1/a f(s/a) [D]1/a f(a/s)
31) The Fourier Series of f(x) if f(x)=1 0 <x «
=0 T<x<2" is
[A]% B %Z Iﬂr::f_”:" [B]% - %Z %
.’Iil .'Iil
(Clg - 27 Dl - 73 =5
n=1 n=1
32) sin bt
Thelaplace Transformof ¢ s
1 S+1 1 S—1
it o (324) o (32)
1 52 41 1 8§21
[Cl5 loa (ﬁ) [DI fog (s ¥ 1)
33) The Z-transform of 2 777 /2) i
2z 2z
[A]{-123+1}| [B]{22+4}.
2z 2=
[Clazz ) [Dlzz—y
34) The Laplace Transform of t sintis
—s 25
Al iz 12 Bl 2112
257 —25%
[l Pl
35)Z-Transformof -2" is ............
2z 2z
[A] (z —2)2 [B]{g; —1)2
4z z
[Cl- 2 [Dlz: —1p2
a0 = ”—” 3 Ik
36) Thehalfrangecosineseries of f(x) = x intheinterval (0,2) is given by Jt) 2 + Z”” s ( 2
r.'.1=
—u
[A]O [Bl—=
1 =%
[C]ﬁ [D_f 2
The Inverse Laplace Transformof ¥ 121 js ...
[A] 22 [B]te—2t
[C]fffzr' [D]

{f:_zf',-"lf}l

nw.r

2 Marks ISRO-ECE/TCE-2007(

1 Marks (

1 Marks (

2 Marks (

2 Marks (

2 Marks (

1 Marks (

1 Marks ()

)then

2 Marks ()

2 Marks ()



Transforms

38) 77! { : } —
(z + 1)
2Marks ()
[A](—1)"n? [B-1)" n
[Cl=1" ! n [D] (—1)"t w2
3NIFF{ f(x) } = g(s) then F{ f(x-1) } = ...............
2Marks ()
[Ale *z(s) [B]e"a(s)
[C]-€"s(s) [D]-e “al(s)
40)L! {"’ . }= ,,,,,,,,,,
&<
2 Marks ()
[A](t-a)H(t-a) [B](t — a) ot — a)
[Cit - a)? Hit —a) [D] (t— a)® dt —a)
41) The Fourier series of the periodic function /) =@+ 4% =T <& <7 5 _ Fonverges to
1Marks ()
[A]l = [B] 2=
€l [DJr +7°
o {150} -
s \s+1
1Marks ()
[A]2¢f —1 [B]2e* —1
[C]l +2e7! [D]l — 2e~t
43)If the Fourier transform of f(x) = F(s) then the Fourier transform of f(x) cos axis
1Marks ()
[A]%[F{e +a)+ Fs — r.'.}l] [B]%[H‘r +a)— Fls — r.'.)]
1
[C]_I.l“{q —a)— F(s + a)] [D]Z[F{‘f +a)— Fls — r.'.}]
44 _fto<t<
) F{”_{ L 1<t _
If Then L{ F(t) }=
146 1 e 2Marks ()
[A] 52 [B] o2
1+ e 1—ef
[Cl—= [DI——
oy 2
45) ¢ fle)=[{1— (=
If ( (“)) thentheFouriercosinetransformoff(x)in (07 )is
. 2 Marks ()
2 252
[Al7z [B] T
m w2
[Cl3.2 [DF3
46) !
The Z-transformof !+ 1)Ut +2) 4g
1 1 2 Marks ()
[A]-[:.2 —z)log(1— Z +z [B]{;2 —z)log |z — Z)
[D]{2 —z)log 1+ -)

[C]-[2 —z)log [ 1+ l + z
47)Inwhatrange should Re(s) remain sothatthe Laplace transformofthe functione'® ™ exits.
2 Marks GATE-ECE/TCE-2005( )

[B]JRe (s) >a+7

[AlRe (s) >a+2
[CIRe (s) <2 [D]JRe(s)>a+ 5
a g P y . k N -
48)Forthe equation® (1) + 3 (f) +22(t) =5 146 solution x (1) approaches which of the following values at
t—nc?
* 2 Marks GATE-EEE-2005( )
[A]O [B]5/2
[D]10

[C]5



Transforms

49) The differential equation dx/dt = (1-x)/7 is discretised using Euler’s numerical integration method with a
time step A T >0.Whatis the maximum permissible value of A Tto ensure stability of the solution of the

corresponding discrete time equation?
2 Marks GATE-EEE-2007( )

[A]1 [B]T/2
[ClT Dl 1
50) The bisection method is applied to compute a zero of the function f(x) = x* — x> — x* — 4 intheinterval
[1,9]. The method converges to a solution after
iterations.
2 Marks GATE-CSE/IT-2012( )
[A]1 [B]3
[C]5 | [D]7
() = 8 . -
51)If'h' =5y =2, then the value of - Jit)
2 Marks GATE-ECE/TCE-1998( )
[A] Cannot be dertermined [Blis zero
[Clis unity [Dlis infinite
52) Thetrigonometric Fourier series of aperiodictime function can have only
2 Marks GATE-ECE/TCE-1998( )
[A]l cosineterms [B]sine terms
[Clcosineand sineterms [D]d.c. and cosine terms
53) The foIIowing‘?_ﬂ'[2 cos 5t 3 sin5t)q¢ | aplace transformis
2s—10 s 1Marks ()
(Al 6s + 32 [Blsz6s + 32
1 s?
[Cloias7 3 1) e
54) 1
F.S.T of x
.-2 . 1Marks ()
(Al = [B]\/5
T 2
[Cl2 [DI;
55) 7 {u,} = ﬁ
If (2=3) forl2l <3 thenis
2 Marks ()
[A]1 [B]O
[C]3 [D]2
56)If U =2";n <0
=3".n=0 ‘then ROCis
1Marks ()
[A]2<:|z|<:3 [B]|Z|>0
[Clle =3 [D]Does not exist
57) Apply the transform ol 1t Alt)hig
5 1 1Marks ()
Al e Bl
5 1
[Cliz1ypm [Dlzz 527
] f(x)sin rxdx:iE 1<t<2
. L1 .
if 0 122 thenfindf(x)?
2 Marks ()
[A]% — COsX + 1 - 2cosx - 2cosx] [B]% — COSX 1 _ 2cosx + 2cosx
w X X X X i X X X X
2|1 2cos2x  3cosx 2 | —ecosx 1 2cos2x  2cosx
[CIZ 3 — = ] [DIF |5 "% P



Transforms

i ' [Tt et sint dt
59) What is answer of this equation Jo~ t e sin

1 3
[A]5—30 [B]ﬁ—20
[Clg [Dlzs
60),1 [;]
N (FEVE
[Alu(n) [B]r:zu(n}
[Clnu(n) [D]r 2u(n)
61) Solve the following function Lyd(t — a)
1 —as 1 —as
[Al7© [B] ¢
Ee_as 2s —as
[Cl3 [Dl7¢
62)a" * a"=
[Al(n+T)u(n) [B]2"(n+ 1)u(n)
[C]a"u(m) ) [Dlu(n)
63) / X g
o (x?+a%)?
[AT; (8]
[Clza , [Dlaa
5+
64) Whatisinverse Fouriertransform of—as+13is
[A].ejt cos 3t + % &t sin 3t [B]e:a sin 3t -+ % &2 cos 3t
2t _: 4 2t
[C]e“ sin 2t + 3 e’ cos 3t [D]e:a cos 2t + ‘3_‘ &2t cin Ot

1Marks ()

2Marks ()

2 Marks ()

1Marks ()

2Marks ()

2 Marks ()

65) The voltage across animpedanceinanetworkis V(s) =z (s) I (s), where V(s) , Z(s) are the Laplace

transforms of the corresponding time function v (t), z (t) and
i (t). The voltage v (t) is:

[AV(t) = Z(6).v(2) [Blv(e) = [t i(t) 2t — 7)ar

[C]Vl'r) = [y i(t)z(t+ 7)dr [D]Vl'r) — A+ (1)
66)(s * 11”5 the Laplace transformof

[A]Z [B]#
[C]e_')( [D]te“‘
67) Laplacetransform of (27 29" where'a'and'b' are constants is given by
1
[A] s+ &s): [BI G+ 5s)
[C]% + 2%;’ + 23_ [D]% + 2%;5 + f:—

68) The Laplace transform of the function sin’2t, is

1 5 H
A Lz_ AT+ 16}] [B] 7416
[C]E (24 4) [D] s +4

69) Laplace transform of the function sin t is
[A] &2 +u? [B] & 32
[Cle =22 1 [Dlsz =2
70) The Laplace transform of a function f(t) is #*(s+1), The function f(t) is

2 Marks GATE-ME-1991( )

1 Marks GATE-ME-1998( )

1 Marks GATE-ME-1999( )

2 Marks GATE-ME-2000( )

2 Marks GATE-ME-2003( )



71)

72)

73)

74)

75)

76)

77)

Transforms

2 Marks GATE-ME-2010( )

[Alt-1 +¢ [Blt+ 1 +¢
[C]-1 +¢ [D]2t +¢'
Fs) = ————
Theinverse Laplace transform of the function s(s+ 1)isgiven by
2 Marks GATE-ME-2012( )
[A]lf(t) =sint [BIf(t) =e*sint
[CIf(t) =<~ . [DIf(t) 1=
st 4+ 5)
TheinverselLaplacetransform of{ is
1 Marks GATE-ME-2009( )
[A]T +¢f [B]1 -
[C]1 -¢e* [D]1 +e°°
A delayed unit step function is defined as
Ofort<a
ut-a)= |
1fort2a .

Its Laplace transform is

o 2 Marks GATE-ME-2004( )
e

[A] :-aes‘“ [B] o
[Cl+ [DI+
3 2
2 3

]are 5 and 1. What are the eigenvalues of the matrix =SS?
2 Marks GATE-ME-2006( )

S —_
Eigenvalues of a matrix [
[A] 1 and 25 [B]6 and 4
[C]I5and 1 [D]2 and 10

it
IfF(s)istheLaplacetransformoffunctionf(t), then Laplacetransformof-;u f(r)d7 i
2 Marks GATE-ME-2007( )

[A]1/s F(s) [B]1/s F(s) - f(0)
[CIsF(s) -f(0) [D] F(s)ds
3s+1
flt)=L""|= . : _
Given () s7+4s2 1 (k—3)s | ¢ Mim f(t) =1 then value of "K" is
2 Marks ()

[A]4 [B]2
[C]3 [D]1
If #[n] = (1/3)1") — (1/2)"u[n] then the region of convergence (ROC) of its Z-transform in the Z-plane will
be

1 Marks GATE-ECE/TCE-2012,GATE-EEE-2012()

1 _ 1 1

[C]% < |zl <3 [D]% < |2]
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