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' a. Engineering Mathematics

GATE AE - 2007

One Mark Questions.
1£5(6) = [ %59 MO then f(e)f(p) =

—sin® cos6
(A) f(a/B) €) fla=P)
B) f(a+pB) (D) 2 x 2 zero matrix

The Euler iteration formula for numerically
integrating a first order nonlinear differential
equation of the form x = f(x), with a constant
step size of At is

(A) Xpy1 =X — At X f(xy)

(B) Xis1 = Xk + (At?/2) X f(x;)

(C) Xieq = Xk — (1/A0) X f(x4)

(D) Xis1 = Xk + At X £(x)

The minimum Value of

J(x) = x* — 7x + 30 occurs at
(A) x=7/2 (C) x=30/7
(B) x=7/30 (D) x=30

Two Marks Questions.
Let P and Q be two square matrices of same

size. Consider the following statements

(i) PQ=0impliesP=00rQ =0 or both

(ii) PQ = I? impliesP = Q!

(iii) (P+Q)?%=P?+2PQ+Q?

(iv) (P-Q?*=P?-2PQ+Q’

Where I is the identity matrix. Which of the
following statements is correct?

(A) (i), (ii) and (iii) are false, but (iv) is true
(B) (i), (ii) and (iv) are false, but (iii) is true
(C) (ii), (iii)) and (iv) are false, but (i) is true
(D) (i), (iii) and (iv) are false, but (ii) is true

The eigenvalues of the matrix

_[2 1

A= [0 3jare
(A) land2 (C) 2and3
(B) land4 (D) 2and4

The eigenvalues of the matrix A™2,
2 1
where A = [0 3] ,are

(A) land1/2 (C) 2and3
(B) 1and1/3 (D) 1/2and1/3

Let a system of linear equations be as follows:
x—y+2z=0

2x+3y—z=0

2x—2y+4z2=0

This system of equations has

(A) No non-trivial solution

(B) Infinite number of non-trivial solutions
(C) An unique non-trivial solution

(D) Two non-trivial solutions

An athlete starts running with a speed Vo.
Subsequently, his speed decreases by an
amount that is proportional to the distance that
he has already covered. The distance covered
will be

(A) Linear intime

(B) Quadratic in time

(C) Exponential in time

(D) Logarithmic in time

At a stationary point of a multi-variable
function, which of the following is true?

(A) Curl of the function becomes unity

(B) Gradient of the function vanishes

(C) Divergence of the function vanishes

(D) Gradient of the function is maximum
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10.

11.

12.

13.

14.

15.

16.

Numerical value of the integral

1 1 d
]_fo T+x2

If evaluated numerically using the Trapezoidal
rule with dx = 0.2 would be

A 1 (C) 0.7837

(B) m/4 (D) 0.2536

The Newton-Raphson iteration formula to find

a cube root of a positive number c is

2x3 + c 2xp +c
(A) X1 = 3X12< (C) Xpy1 = W
2x; —3c xs+c
(B) X1 = 32 (D) Xy41 = 32
lin(} sinx /e*x
(A) 10 © 1
(B) 0 (D) o

Let a dynamical system be described by the
differential equation 2 % + cosx = 0 Which of

the following differential equations describes
this system in a close approximation sense for
small perturbation about x = 1/4?

2% fsinx=0  (© Ztcosx=0
(A) g Fsinx= )dt COSX =

o izt
ac X7

Statement for Linked Answer Qns 14 & 15:
(s+10)

(s+2)(s+20)

The partial fraction expansion of F(s) is

Let F(s) =

1 1 2 20

Wizt sr20 Ozt 5320
5 2 4/9  5/9

BTz 5+20 D2 5320

The inverse Laplace transform of F(s) is
(A) 2e72'+20e72t (C) 5e %+ 2e72%
(B) = (D) Ze 2 42e720t

GATE AE-2008

One Mark Questions.
The function defined by

f(x) =sinx, x<0

_ 5 _
e~2t 4 5 g-20t

17.

18.

19.

20.

21.

=0, x=0
=3x3 x>0

(A) isneither continuous nor differentiable at
x=0

(B) is continuous and differentiable at x=0
(C) isdifferentiable but not continuous at x=0
(D) iscontinuous but not differentiable at x=0

The product of the eigenvalues of the matrix

1 0 1
[02 1]15

11 -3
(A) 4 (€ -6
(B) 0 (D) —9

Which of the following equations is a LINEAR
ordinary differential equation?

d
() +—y+2y =0

dy

B) — —+ 2y =

()dx2+ydx+ y=0
d’y  dy

(C)E'FX&-FZY—O

dy2 dy

Two Marks Questions.

The function f(x,y, z) = é x?y?z? satisfies
(A) gradf=0

(B) div(gradf) =0

(C) curl(gradf) =0

(D) grad(div(grad f)) =0

Which of the following is true for all choices of
vectors B, G, t?

(A) PXd+gXxXr+rxp=0

(B) (B-Df+ @ D+ E-P)dg=0

(€ P-@xD+q ExP+F-BxP=0
(D) PX@xD+dxEXP +FxBExq) =0

The value of the line integral i $(x dy — y dx)

taken anticlockwise along a circle of unit radius
is
(A) 0.5
® 1

@ 2
(D) m
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22.

23.

24.

25.

26.

27.

Which of the following is a solution of

d?y _dy
i =0?
E) +2 ax +y =07
(A) e *+xe™® (C) e*+e7™™
(B) e*+xe™™ (D) e™*+xe*

Suppose the non-constant functions F(x) and
. d2F

G(t) satisfy ——+ p?F = 0 + c?p?G =0,

where p and c are constants. Then the function

u(x, t) = F(x)G(t) definitely satisfies

0%u
(A )atz_ zﬁ (OVPu=0
du _ ,0%u 0%u
(B)—— ﬁ (D)62+Cu 0

The following set of equations

1 1 21*% 1
1 0 1] [Xz] = [—1] has
0 1 1iIX3 0

(A) no solution

(B) aunique solution
(C) two solutions
(D) infinite solutions

The function f(x) = x> = 5x + 6

(A) has its maximum value at x = 2.0

(B) has its maximum value at x = 2.5

(C) isincreasing on the interval (2.0, 2.5)
(D) isincreasing on the interval (2.5, 3.0)

Let Y(s) denote the Laplace transform L(y(t))
of the function y(t) = cos h(at) sin(at). Then

WL(D) =5 Ly0) =¥
® L(T) =5 L(ty0) = -5
© L((;Z) :—Z,L(t y®)=Y(s—1)
0 1(F) =¥, L((0) = *¥()

Statement for Linked Answer Questions 27
& 28: The following two questions relate to
Simpson’s rule for approximating the integral
fab f(x)dx on the interval [a, b]

Which of the following gives the correct

formula for Simpson’s rule?

28.

29.

30.

31.

) (b —-a)J f(b) N f<a + b)]

(b—a) f(a)+f(b) a+b
® (5
(b—a) 'f(a)+f(b) 4 ra+b
O3 3f<2)]
(b—a)[f(a)+f(b) 4 sa+b
0 O[T ()

The percentage error (with respect to the exact
solution) in estimation of the integral [ 01x3dx
using Simpson’s rule is
(A) 5.3
(B) 35

GATE AE - 2009

One Mark Questions.
The ordinary differential equation

dzy
d Ax2
where k is real and positive

€ 28
(D) 0

+ky=0

(A) isnon-linear

(B) has a characteristic equation with one
real and one complex root

(C) has a characteristic equation with two
real roots

(D) has a complementary function that is
simple harmonic

A non-trivial solution to the (n X n) system of

equations [A]{x} = {0}, where {0} is the null

vector

(A) can never be found

(B) may be found only if [A] is not singular

(C) may be found only if [A] is an orthogonal
matrix

(D) may be found only if [A] has at least one

eigenvalue equal to zero

Two Marks Questions.
evaluated

The value of the integral f

1+x+sinx

using the trapezoidal rule with two equal
intervals is approximately

(A) 127 () 141

(B) 1.81 (D) 0.71
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32.  The product of the eigenvalues of the matrix (A) m < o

211 B 1 (D) 4m

1 3 1fis

1 1 4 .

(A) 20 9 38.  The magnitude of the component of A normal

B . 1 1 1
(B) 24 (D) 17 to the spherical surface at the point (\/—5,\/—5, \/—5)
is
33.  In the interval 1 < x < 2, the function f(x) = (A) 1/3 € 3/3
e™ + sinmx is (B) 2/3 (D) 4/3

(A) maximumatx =1

(B) maximumatx=2

(C) maximumatx=1.5 GATE AE - 2010

(D) monotonically decreasing One Mark Questions. 3
39. Two position vectors are indicated by V; =

34. The inverse Laplace transform of F(s)= {Xl} and V, = {Xz}_ If a2 + b2 = 1, then the
(s+1) Y1 Y2 ’
(s+4)(s—3)

operation V, = [a _b] V, amounts to
(A)ﬁe”’t + fe‘3t (C)Ee‘4t + Ee3t b a
7 7 /2

7 obtaining the position vector V, from V, by
(B) ;e—ﬂrt i ;e“ (D)—;e’“ + ge—3t (A) translation
(B) rotation
35.  The linear system of equations Ax = b where (C) magnification
A= B ﬂ and b = {g} has (D) combination of translation, rotation and

(A) no solution magnification.

(B) infinitely many problems

(C) a unique solutionx = {}} 40.  The linear second order partial differential

. . 05 equation
(D) aunique solution x = {0.5} : 24 ' 32 ' 9%d = I
ox2 ' “o9xdy  dy?
36. The correct iterative scheme for finding the (A) Parabolic

square root of a positive real number R using (B) Hyperbolic

(C) Elliptic
(D) None of the above

the Newton Raphson method is
(A) X1 = VR

1 R
(B) Xp41 = E (Xn + g)

1
(©) Xp41 = 2 (\/X_n + Xn—l)

(D) Xp41 = % (\/ﬁ + Xn) (A) Positive

41.  The eigen-values of a real symmetric matrix

are always

(B) imaginary
Common Data for Questions 37 and 38 (C) real
Consider the vector field A = (y3+z3)i+ (D) complex conjugate pairs
(x3 + 23)j+ (x® + y®)k defined over the unit

spherex® +y* +z* =1 42. The concentration x of a certain chemical

37. The surface integral (taken over the unit : . . . Lo
species at time t in a chemical reaction is
sphere) of the component of A normal to the

. described by the differential equation oy
surface is dt
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43.

44,

45,

46.

47.

kx = 0, with x(t = 0) = x,. Given that e is the

base of the natural logarithms, the
concentration x at t = lI/k

(A) fallsto the value 0.5x,

(B) rises to the value 2x,

(C) falls to the value x,/e

(D) rises to the value ex,

The definite integral

(A) doesnotexist (C) isequalto0
(B) isequalto2 (D) isequalto-2

Two Marks Questions.
Given that the Laplace transform of y(t) =

2s

—t . - g —
e ' (2cos2t —sin2t) is Y(s) = 6 ¥ 4 the
Laplace transform of
ye(t) = e'(2 cos 2t — sin 2t) is
2(s—2) 2(s+2)
Byt © T praa
(s—1)>+4 (s+1)?2*+4
2(s+2) 2(s—1)
B 3212 D242
(s+3)?2+4 (s—1)?%+4

In a certain region a hill is described by the
shapes z(x,y) = gla x* +y? —xy — 3y, where
the axes x and y are in the horizontal plane and
axis z points vertically upward. If 1,7 and k are
unit vectors along x, y and z respectively, then
at the point x = 5,y = 10 the unit vector in the
direction of the steepest slope of the hill will be
(A) 1 € k

(B) j (D) i+j+k
The function f(x,y) = x? + y2 —xy — 3y has an

extremum at the point

(A (1,2)
(B) 30

@ (22
®) (1,1

In finding a root of the equation: x* — 6x+ 5 =
0 the Newton-Raphson method achieves an

order of convergence equal to:

48.

49.

50.

51.

52.

53.

(A) 1.0
(B) 1.67

€ 2.0
(D) 2.5

If e is the base of the natural logarithms then
the equation of the tangent from the origin to
the curvey = e*is

(E) y=x
(F) y=mx

GATE AE- 2011

One Mark Questions.
Consider x,y,z to be right-handed Cartesian

(G) y=x/e
(H) y=ex

coordinates. A vector function is defined in this
coordinate system as v = 3xi+ 3xyj — yz°k ,
where i, j and k are the unit vectors along x, y
and z axes, respectively. The curl of v is given by

(A) z2%i—3yk (©) z%i+ 3yj
(B) z?j+ 3yk (D) —z2%i+ 3yk

Which of the following functions is periodic?

A) fx) =x* Q) fx)=¢e*
(B) f(x) =logx (D) f(x) = const.

The function f (x;,%;,%3) = X2 + X3 + x5 — 2x; —
4%, — 6 X3 + 14 has its minimum value at

(4) (1,2,3) @ 21
(B) (0,0,0) (0 (1.1,3)

Consider the function f(x;,x;) = x7 + 2x3 +
e *17*2, The vector pointing in the direction of
maximum increase of the function at the point

(1,-1)is

@ (%) © (Ce73)
® () o (%)

Two simultaneous equations given by y = m +
xandy = x — mwhave

(A) aunique solution

(B) infinitely many solutions

(C) no solution

(D) a finite number of multiple solutions
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54.

55.

56.

57.

Two Marks Questions.
Consider the function f(x) =x — sin(x). The

Newton-Raphson iteration formula to find the
root of the function starting from an initial
guess x@at iteration k is

sinx® — x® cog xK

(&) x8+D = 1 — cosx®

(B) x(D = sinx® — x® cos x*
1+ cosx®

(©) x+D = sinx® + x® cos x*
1 — cosx®

(D) 0+ = sinx® + x® cos x*

1+ cosx®

Consider the matrix [12) 621] where a and b are

real numbers. The two eigenvalues of this
matrix A;and A, are real and distinct (A; # ;)
when

(A) a<0Oandb>0
(B) a>0andb<0

() a<O0andb<O0
(D) a=0andb=0

dy

The solution of dt=y3et‘c2 with initial

condition y(0) = 1 is given by

(A)% et (t+3)?

9
(B)Js + 2et(t2 — 2t +2)

4et
(t+2)?

1
(D)Js —2ef(t2 — 2t +2)

GATE AE - 2012

One Mark Questions.
The constraint A? = A on any square matrix A

©

is satisfied for

(A) theidentity matrix only.

(B) the null matrix only.

(C) both the identity matrix and the null
matrix.

(D) no square matrix A.

58.

59.

60.

61.

62.

63.

64.

The general solution of the differential equation

d’y dy :
E + a - 2y =0is
(A) Ae™t+ Be?t

(B) Ae~?'+Bet

(C) Ae?'+Bet
(D) Ae®+ Be?

The value of k for which the system of

equations x+2y+kz=1; 2x+ky+8z=3

has no solution is
Aa o B 2

(C) 4 (D) 8

If u(t) is a unit step function, the solution of the
2
differential equation m% +kx=u(t) in

Laplace domain is
1

(4) s(ms? + k) © ms? + k
B ——1 D 71
( )m52+k ( )sz(msz+k)

The general solution of the differential

equation

dy .
o~ 2y =0is
(A) y—vx+C=0
(B) y—x+C=0

© Jy—-vx+C=0
(D) Jy—-x+C=0
Two Marks Questions.

The integration folx3dx computed using

trapezoidal rule with n = 4 intervalsis __.

The nt derivative of the functiony = ;—3 is

(-D"n! (-1 "(n+ 1)!

BT T
(=1)™1n! (=1)"n!

(B) (x+ 3)nt1 (D) (x+3)"

The volume of a solid generated by rotating the
region between semi-circle y =1—+/1—x2

and straight-line y = 1, about x axis, is

4 3
(A) 1T2—§T[ © nz—Zn

1 3
(B) 4m? — 3 (D) ZT[Z -1
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65.

66.

67.

68.

69.

70.

71.

One eigenvalue of the matrix A=

2 7 10
5 2 Zs]is —9.33. One of the other
1 6 5

eigenvalues is
(A) 18.33
(B) —18.33

GATE AE - 2013

One Mark Questions.
The directional derivative of the function

(C) 18.33 —9.33i
(D) 18.33 + 9.33i

fx,y) = T in the direction
a=21—4jat(x,y) = (1,1)is
=1 (©0
_2
® = RV

The value of
5

f X+2 i
X2 +4x—21 X1
4

(E) In,/24/11 (G) Inv2
(F) InJ12/11 (H) In(12/11)

Atx = 0 the functiony = |x] is

(A) continuous but not differentiable
(B) continuous and differentiable

(C) not continuous but differentiable

(D) not continuous and not differentiable

One of the eigenvectors of the matrix

(57 e

The corresponding eigenvalueis __

Two Marks Questions.

Let] = ffs(yzzi + z2x] + XzylA() (Xi +vyj+
ZR)dS, where S denotes the surface of the
sphere of unit radius centered at the origin.

Here 1,7 and k denote three orthogonal unit

vectors. The value of I is

Given that the Laplace transform

aty — 1 5t oi —
L(e*) = p— then L(3e°*sinh 5t) =

72.

73.

74.

75.

A 3s C 3s
()52—105 ()sz+105
15 15
B)—— D)————
()52—105 ( )sz+105

Values of a, b and ¢, which render the matrix

143 1/N2 a
Q=[1/~/3 0 b
1/N3 —-1/\2
orthonormal are, respectively

1 1
Wz’
mLl_ 21
V6" V6'+6
©_L_ 11
V3' V33
()~
V6'\V6' V6

A function y(t) satisfies the differential

equatlon 2 g Ty = 0 and is subject to the

initial conditions y(t =0)=0 andd—i(t =0) =
1. The value of y(t = 1)is

(A) e @ 1

(B) 0 (D) -1

GATE AE-2014

One Mark Questions.
For a real symmetric matrix [A], which of the

following statements is true:

(A) The matrix is always diagonalizable and
invertible.

(B) The matrix is always invertible but not
necessarily diagonalizable.

(C) The matrix is always diagonalizable but
not necessarily invertible.

(D) The

diagonalizable nor invertible.

matrix is always  neither

The series

S‘Z—(X—Z)m

converges for all x with |x — 2| < R given by
(A) R=0 (C) R=o
(B) R=3 (D) R=1/3
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76.

77.

78.

79.

80.

81.

The function given by

0= (/0 120,

(A) Unbounded everywhere

(B) Bounded and continuous everywhere
(C) Bounded but not continuous at x =0
(D) Continuous and differentiable

everywhere

Given the boundary-value problem

4 4 ky = 0,0 < x < 1, with
) Pl =00<x< 1w

y(0) =y(1) = 0. Then the solutions of the
boundary-value problem for k = 1 (given by y;)
and k = 5(given by y;) satisfy:

1
(Mf%ﬁWZO

dY1 dys
B L2 x =
B o dx dx e

(QfmﬁM¢o
0

dy; dY5> dx =

1
(D)fo (Yﬂ’s*‘&&

The value of I = fol 1000x* dx, obtained by

using Simpson’s rule with 2 equally spaced
intervals is,
(A) 200
(B) 400

(C) 180
(D) 208

Two Marks Questions.

If[A] = [ 3]
Thendet(—[A]2 + 7[A] = 3[1]) is
(A) 0 (C) 324
(B) —324 (D) 6

For the periodic function given by
-2, —1n<x<0

f(X)_{Z, 0<x<m

f(x), using Fourier series, the sum
1 1 1

with f(x + 2m) =

s=1 —§+§—7+..convergesto
(A) 1 €) m/4
(B) m/3 (D) m/5

Let T be the boundary of the closed circular
region A given by x*+y?><1. Then [=

82.

83.

84.

85.

J.(3x* — 9xy?)ds (where ds means integration

along the bounding curve) is
(A) m @ 1
(B) —-m (D) 0

Solution to the boundary-value problem
2

d?u
—9F+u—5x0<x<3w1thu(0)—

d—uzo

s

(W) u() = - © (o7 e5%) 4 5x
(B) () =~ (e + ¢9) 4 5
©u) =- 2 1 5
(mmw=—§g%?_%ﬁ

The Laplace transform L(u(t)) = U(s), for the

2
solution u(t) of the problem d—: + Zd—u +u=

1,t > 0 with initial conditions u(0) = 0, du(o)
5 is given by:
6 1—5s
) (s+1)2 © s(s + 1)2
5s+1 552 +1
(B) s(s+ 1)2 (D) s(s+ 1)?

GATE AE - 2015

One Mark Questions.
The partial differential equation

—+——==0is

X
(A) linear and first order
(B) linear and second order

(C) non-linear and first order

(D) non-linear and second order

The system of equations for the variables x and y
ax+by=¢ cx+dy=f
has a unique solution only if

(A) ad—bc=#0 (©) a+c=#=b+d

(B) ac—bd #0 (D) a—c#+#b-4d
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86.

87.

88.

89.

90.

91.

The functiony = x3 — x has
(A) no inflection point

(B) one inflection point
(C) two inflection points

(D) three inflection points

Two Marks Questions.

In the solution of %—2%+y= 0, if the
values of the integration constants are
identical and one of the initial conditions is
specified as y(0) =1, the other initial
conditiony’'(0) =___ .

For x>0, the general solution of the

equation Y- 2y

differential ™

asymptotically approaches

For a parabola defined by y = ax? + bx + c,a #

0, the coordinates (X, y) of the extremum are

A -b +b%—4ac 0

(A) 22 +—Za ,
—b —b? 4+ 4ac

(B) (Z' 2a >
—b —b? + 4ac

© (Z' 4a )

(D) (0,0

If all the eigenvalues of a matrix are real and

equal, then

(A) the matrix is diagonalizable

(B) its eigenvectors are not necessarily
linearly independent

(C) its eigenvectors are linearly independent

(D) its determinant is necessarily zero

The value of the integral
2
j (4%3 4 3x% + 2x + 1) dx
1

evaluated numerically using Simpson’s rule
with one step is
(A) 265

(B) 26

(C) 255
(D) 25.3

92.

93.

94.

95.

96.

97.

GATE AE - 2016

One Mark Questions.
Consider an eigenvalue problem given by Ax =

A;x. If A; represent the eigenvalues of the non-
singular square matrix A, then what will be the
eigenvalues of matrix A%?

(a) Af € A

® A o A"

If A and B are both non-singular n X n matrices,
then which of the following statement is NOT
TRUE. Note: det represents the determinant of
a matrix.

(A) det(AB) = det(A)det(B)

(B) det(A+ B) = det(A) + det(B)

(©) det(AA™) =1

(D) det(AT) = det(A)

Let X be a positive real number. The function

f(x) = x> + 1/x% has its minimaatx = ___

The vector U is defined U = y&, — x&,, where &,
and &, are the unit vectors along x and y
directions, respectively. If the vector @ =

V x §, then (@3- V)ﬁ| =

. . . . du 9%u
The partial differential equation P s

where « is a positive constant, is

(A) circular. (C) hyperbolic.
(B) elliptic. (D) parabolic.
Two Marks Questions.

Consider a second order linear ordinary
. . . dy L dy P
differential equation e 4 T 4y = 0. with

the boundary conditions y(0) = ;Y =1

" dxly=g

The value of yat x =1 is
(A) 0
(B 1

(C) e
(D) e?
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98.

99.

100.

101.

102.

103.

Consider the following system of linear
equations:

2x-y+z=1

3x-3y+4z=6

x-2y+3z=4

This system of linear equations has

(A) no solution.

(B) one solution.

(C) two solutions.

(D) three solutions.

The value of definite integral

f (xsinx)dx is .
0

Use Newton-Raphson method to solve the
equation: x e* = 1. Begin with the initial guess

Xo = 0.5. The solution after one step is x=

GATE AE - 2017

One Mark Questions.
Given the vectors v, =1+ 3j;V, =21 —4j+

3k, the vector V5 that is perpendicular to both

v, and v, is given by

I g (L7
(A)vs=v, — (‘_’)1-V2)—»—2
[V2l
(B)V/}:f(

B 1
OV =V, = (V1. V) 5
[v4l

N Vi XV

(D)V3=_,17_,2

[Vy XV,

The value of the integral I = fc((x—y)dx+

xzdy). With C the boundary of the square 0 <

x<2,0<y<2is .

Let v(t) be a unit vector that is a function of the

o dv
parameter t. Then V.=~

at  ———

104. The eigenvalues A, and eigenfunctions u, (x) of

the Strum-Liouville problem
d’y
E-l_k Ay=00<x<1;y(0)=0,y(1)=0
are given by:

(A) A, =n?m?%; u,(x) =sinA,x, n=

0,+1,+2 .00

(B) A, = n?m?/k? u,(x) =sinknmx, n =
0,+1,+2 .00

(C) A, =n?m?/k? u,(x) =sinnmx, n=
0,+1,+2 .00

(D) A, =n?m?; u,(x) =sinnmx, n=

0,£1,+2 ... 00

105.  3-point Gaussian integration formula is given by

& 3
f(x)dx ~ A f(x;
f—1 (x)dx ]Zl j (X])

with x; = 0,x, = —x3

3 8 5
= = g, A1:§,A2:A3:§.

This formula exactly integrates
(A) fx) =5—x"

(B) f(x) =2+ 3x + 6x*

(C) fx) =13 +6x> +x°

(D) f(x) = e

Two Marks Questions.

2 0 2 4
106. Matrix [A]=(3 2 7] and vector {b}= [4}
3 1 5 5

are given. If vector {x} is the solution to the
system of equations [A]{x} = {b}, which of the
following is true for {x}:

(A) Solution does not exist

(B) Infinite solutions exist

(C) Unique solution exists

(D) Five possible solutions exist
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107.

108.

1009.

110.

Let matrix [A] = [(2) _26] Then for any non-

trivial vector {x} = {Z } which of the following

is true for the value of K = {x}T[A]{x}:
(A) Kisalways less than zero

(B) Kis always greater than zero
(C) Kisnon-negative

(D) Kcan be anything

Consider the initial value problem:

d’y = dy dy
—Z 442 = f(t); =2(=) =1
dt? * dt 6y = (0;y(0) '(dt>t=0

If Y(s) = fooo y(t)e st dt and F(s) =
) 000 f(t)e st dt are the Laplace transforms of y(t)

and f(t) respectively, then Y(s) is given by:

F(s) F(s)
@A) (s2+4s+6) © (—s?2+4s+6)
F(s)+2s+9 F(s) —2s+9
(B) (s?+4s+6) (D) (s> +4s+6)

Let u(x, t) denote the displacement of point on
a rod. The displacement satisfies the following
equation of motion:

@—25@=0 0<x<1

ot? oxz

With u(x, 0) = 0.01 sin(10 nx),% (x,0) = 0;
u(0,t) = 0,u(1,t) = 0. The value of u (0.25, 1)

is (in three decimal places)

The equation XZ% + SX% +4y =0 has a

solution y(x) that is:

(A) A polynomial in x

(B) Finite series in terms of non-integer
fractional powers of x

(C) Consists of negative integer powers of x

and logarithmic function of x

(D) Consists of exponential functions of x.

111.

112.

113.

114.

115.

116.

GATE AE-2018

One Mark Questions.
Let d,b be two distinct vectors that are not

parallel. The vector ¢ =3 x b is
(A) zero.

(B) orthogonal to d alone.
(C) orthogonal to3 + b

(D) orthogonal to b alone.

Consider the function
2 2

y
f(x,y) =7+?—5.

All the roots of this function

(A) form a finite set of points.

(B) lie on an elliptical curve.

(C) lie on the surface of a sphere.

(D) lie on a hyperbolic curve.

Consider a vector field given by xi + yj + zk.
This vector field is

(A) divergence-free and curl-free.

(B) curl-free but not divergence-free.

(C) divergence-free but not curl-free.

(D) neither divergence-free nor curl-free.

The determinant of the matrix

11

[2 1 0 ] is (accurate to one decimal
31 1

place).

Two Marks Questions.
The solution of the differential equation

d? d d
d—X}21+3d—Z=0,giventhaty= 0 and d—i= 1
atx=0is

() x(1 - &) ©L(1+ e

3
1 1 =3
(B)§(1 — e 3%) (D)gxe 2
Consider the vector field v = —%T + % i
T r

where r = ,/x% 4 y2. The contour integral ¢ v -

d_s), where ds is tangent to the contour that
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117.

118.

119.

120.

121.

122.

encloses the origin, is (accurate totwo

decimal places).

GATE AE - 2019

One Mark Questions.

The maximum value of the function f(x) = xe™

(where x is real) is
(A) 1/e (€ (e/%)/2
(B) 2/e? (D) o

Vector b is obtained by rotatinga = 1+ j by 90°

about k, where 1,jand k are unit vectors along

the x, y and z axes, respectively. bis given by
(A) i-] (€ i+]j

(B) —i+j (D) —1-j

A scalar function is given by f(x,y) = x> + y2.
Take 1andj as unit vectors along the x and y
axes, respectively. At (X, y) = (3,4), the direction

along which f increases the fastest is

1 1
(A) (41— 3) (©F (i +4)

1 1
(B)z (31 - 4) (D) (41+3))

A function f(x) is defined by f(x) = L (x+ [x]).

T2
1
The value of | f(x)dx is

-1

(round off to 1 decimal place)

The value of the following limit is

(round off to 2 decimal places).

I 0 —sin6

820 03

Two Marks Questions.

The following system of equations

2x—y—z=0,
—x+2y—z=0
—Xx—y+2z=0

(A) has no solution.
(B) has a unique solution.
(C) has three solutions.

(D) has an infinite number of solutions.

123.

124.

125.

126.

127.

128.

129.

For real x, the number of points of intersection

between the curves y =xand y = cos x is

One of the eigenvalues of the following matrix

is 1. (_X1 ;) The other eigenvalue is

The curve y = f(x) is such that its slope is equal
to y? for all real x. If the curve passes through
(1, —1), the value of y at x=-2 is

(round off to 1 decimal place).

GATE AE - 2020

One Mark Questions.
For f(x) = |x|,withg denoting the derivative,

the mean value theorem is not applicable
because

(A) f(x)is notcontinuousatx =0

(B) f(x) =0atx=0

(9] % is not definedatax =0

df .
(D) a—Oatx—O

e2

For the function f(x) = e

where Azﬁ(x—u)z and o and p are

constants, the maximum occurs at
(A) x=o0 (C) x=20°
(B) x=o0V2m (D) x=mn

y = Ae™ + Be™™*, where A, B and m are

constants, is a solution of
2

d%y

d?y )
A) Gz ~my=0 e

() B—2+Ay=0

2 2
y d%y

(B)A@+m2y=0 (D) E+my=m2

. __ (sin® tan®6
GivenA = ( 0 cos 6)’ the sum of squares of
eigenvalues of A is

(A) tan?6 (C) sin?6

(B) 1 (D) cos?@
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130.

131.

132.

133.

134.

Two Marks Questions.

. d .
The equation xd—; +y=c,where c is a
constant, represents a family of

(A) Exponential curves
(B) Parabolas

(C) Circles

(D) Hyperbola

A closed curve is expressed in parametric form

as x=acos0 and y = bsin6, where a =7 m

and b =5 m. Approximating ™ = 22/7
which of the following is the area enclosed by
the curve?
(A) 110 m? (C) 35m?
(B) 74m? (D) 144 m?
In the equation
1/¥2 0 142
Ax=B,A=]| 0 1 0
1/¥2 0 -1/V2

X 0
X = [y],B = [ 1 ], where A is an orthogonal
z -2

matrix, the sum of the unknowns, x+y+

Z= (round off to one decimal place).

If flo(x2 — 2x + 1) dx is evaluated numerically

using trapezoidal rule with four intervals, the
difference between the numerically evaluated
value and the analytical value of the integral is

equalto ___ (round off to three decimal places)

GATE AE - 2021

One Mark Questions.

Consider the differential equation % +8 j—i +
16y = 0 and the boundary conditions y(0) = 1
andy’(0) = 0. The solution to this equation is

(A) y=(1+2x)e™*

(B) y=(1—-4x)e™™*

Q) y=(1+8x)e™

(D) y=(1+4)e™

135.

136.

137.

138.

139.

140.

u(x,y) is governed by the following equation
Pu_, Pu o
x? dxdy  dy?
The nature of this equation is:
(A) linear (C) hyperbolic
(B) elliptic (D) parabolic

=x+2y

lirrol (Siix - i) = (Round off to nearest
X

integer).

Given that ¢ is the unit circle in the counter-

clockwise direction with its center at origin,

the integral ﬁ;%dz = (round off to

three decimal place)

Two Marks Questions.

Which of the following statement(s) is/are true
about the function defined as

f(x) = e*|cos x| forx>0?

(A) Differentiable at x = t/2

(B) Differentiable at x =m

(C) Differentiable at x = 31/2

(D) Continuous at x = 2m

The ratio of the product of eigenvalues to the

sum of the eigenvalues of the given matrix

3 1 2
2 -3 -1
1 2 1

(round off to nearest integer)

is

The definite integral | 15 x? dxis evaluated using
four equal intervals by two methods -first by
the trapezoidal rule and then by the Simpson’s
one-third rule. The absolute value of the
difference between the two calculations is

(round off to two decimal places)
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141.

142.

143.

144.

145.

146.

147.

GATE AE - 2022

One Mark Questions.
The equation of the straight line representing

the tangent to the curve y = x? at the point
(1,1)is

Ay =2x-2

(B) x = 2y—-1

© y-1=2(x—1)

D) x—=1=2(y-1)

Leti,j and k be the unit vectors in the x, y and z
directions, respectively. If the vector 147 is
rotated about positive k by 135°, one gets

(A)

—1 1
B) —J

© -5i
(D) —V2j

Let x be a real number and i = v/—1. Then the
real part of cos(ix) is

(A) sinhx (C) cosx
(B) coshx (D) sinx

If 4,b, ¢ are three mutually perpendicular unit
vectors, thend - (b x ¢) can take the value(s)

A) 0 (c) -1
(B) 1 (D) oo

The arc length of the parametric curve: x =
cosB, y=sinB,z=06 from 6 =0to0 =2m is
equal to (round off to one decimal

place).

Two Marks Questions.
The height of a right circular cone of maximum

volume that can be enclosed within a hollow
sphere of radius R is

(A) R
(B) 5/4R

(C) 4/3R
(D) 3/2R

Consider the differential equation

d’y _dy
— _—224y=0.
dx? dx-l-y

The boundary conditions are

=0 ddy—l tx=10
y=0and_~=1latx=0.

1
Then the value of y at x = > is

(A) 0 € Ve/2
(B) Ve (D) Ye/2

148. Consider the partial differential equation

o + 2 0 where x, y are real
ax2  ayz 24 !

If f(x,y) = a(x)b(y), where a(x) and b(y) are

real functions, which one of the following

statements can be true?

(A) a(x) is a periodic function and b(y) is a
linear function

(B) both a(x) and b(y) are exponential
functions

(C) a(x) isa periodic function and b(y) is an
exponential function

(D) Dboth a(x) and b(y)are periodic functions

149. Thereal functiony = sin?(|x|) is
(A) continuous for all x
(B) differentiable for all x
(C) not continuous atx=0

(D) not differentiable at x = 0

150. ¥ = x31+ y? + z3kis a vector field where 1,7,k
are the base vectors of a cartesian coordinate
system. Using the Gauss divergence theorem,
the value of the outward flux of the vector field
over the surface of a sphere of unit radius
centered at the origin is____ (rounded off to

one decimal place).

151. The largest eigenvalue of the given matrix is

011
[101]

1 10
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152.

153.

154.

155.

156.

GATE AE - 2023

One Mark Questions.
The direction in which a scalar field ¢(x,y,z)

has the largest rate of change at any point with
position vector ¥ = xi + yj + zk is the same as
that of the vector
(A) Vo
(B) VX (¢r)

€ or
(D) (Vo -dB)f

If a monotonic and continuous function y = f (x)
has only one root in the interval x; < x < X,,
then
(A) f(x)f(xy)>0
(B) f(x)f(xz) =0

Q) fx)f(x,) <0
(D) f(x;) = f(x,) = 0

Consider the one-dimensional wave equation
DyM_0 for —o <x<oo,t>0. For an
ot dx
initial condition u(x, 0) = e, the solution at t
=1is
(A) u(x 1) = e"®*
(B) u(x,1)=e?

€ u(x1)=e>*
(D) u(x 1) = e~ (x+1)?

Which of the following statement(s) is/are true
with respect to eigenvalues and eigenvectors of
a matrix?

(A) The sum of the eigenvalues of a matrix
equals the sum of the elements of the
principal diagonal.

(B) If Ais an eigenvalue of a matrix A, then
1/Ais

transpose (AT).

always an eigenvalue of its

(C) IfAisan eigenvalue of an orthogonal matrix
A, then 1/Ais also an eigenvalue of A.

(D)

If a matrix has n distinct eigenvalues, it

also has n independent eigenvectors.

The system of equations
x—2y+az=0
2x+y—4z=0
x—y+z=0

157.

158.

159.

160.

has a non-trivial solution for o=

(Answer in integer)

Two Marks Questions.
Given the function y(x) = (x+3)(x— 2), for
—4 < x < 4. What is the value of x at which the
function has a minimum?

(A) —3/2 € 1/2

(B) —1/2 (D) 3/2

. . d .
Consider the equation d—i + ay = sin wx, where

a and w are constants. Giveny =1 and x = 0,
select all correct statement(s) from the
following as x — oo.

(A) y—=0ifa#0

(B) y—>1lifa=0

(C) y— Aexp(]alx) ifa < 0; A is constant
(D) y - Bsin(wx +c) ifa >

0; B and C are constant

Given the vectors

A =91 —5j +2k

B=11i+4+k

C= —7i+14j -3k

Which of the following statement(s) is/are

TRUE?

(A) Vectors A BandCare coplanar.

(B) The scalar triple product of the vectors
K,ﬁ and C is zero.

(9] A and B are perpendicular.

D) Cis parallel to AxB

Consider the differential equation
2

d d
de—X}z’+4xd—Z+2y=0forX21

with initial conditions y = O,j—i =latx=1.
The value of yatx = 2 is . (round off to

two decimal places).
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161.

162.

163.

164.

GATE AE - 2024

One Mark Questions.

The following system of linear equations

7x—3y+z=0
3x—y+z=0
x—y—z=0
has:

(A) infinitely many solutions
(B) a unique solution
(C) no solution

(D) three solutions

Two fair dice with numbered faces are rolled
together. The faces are numbered from 1 to 6.
The probability of getting odd numbers on both
the dice is (rounded off to 2

decimal places).

Using Trapezoidal rule with one interval, the

approximate value of the definite integral:

fz dx
1 1+x2

(rounded off to 2 decimal places).

Two Marks Questions.
Given y = eP*sin qx, where p and g are non-

zero real numbers, the value of the differential

expression

d’y _ dy

_ 7 2 _7 2 2

T2 pdx+(p +q%)y

is

(a) o € p*+q?
B 1 (D) pq

165.

166.

Consider the function

2 forx<0
f(x) = {X
0 x forx=>0

where x is real. Which of the following

statements is/are correct?

(A) The function is continuous for all x

(B) The derivative of the function is
discontinuous at x =0

(C) The derivative of the function is

continuousatx=1

(D) The function is discontinuous at x = 0

Consider the matrix A = [15( :4] wherekisa

constant. If the determinant of A is 3, then the
ratio of the largest eigenvalue of A to constant

kis . (rounded off to 1 decimal place).
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