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MULTIPLE CHOICE QUESTIONS
SEMESTER Il - PARTIAL DIFFERENTIAL EQUATIONS

The partial differential equation corresponding to z = f(x + it) + g(x — it) after eliminating
the arbitrary function is
0%z 9%z 9%z 9%z

9z | 0z_ _ 9%z | 9%z _ 9%z | 9%z _
Agt50 Bgtz=-1 CO5+z=0D+=1

The partial differential equation corresponding to z = ax + by + ab eliminating the
0z dz .
constants, where = Pg,=ais

Az=px+qy+pq B)z=qx+py+pq C)z=px—qy D)) z=px+qy
The partial differential equation correspondingto z = xy + f(x? + y?) is
Axp+yq=y*+x* B)yp+xq=x*—-y* Cxq—yp=x*-y?
D)yp — xq = y* — x*
The partial differential equation correspondingto z = f (xz—y) IS

Apy =qx B)px=qy C)px+qy =0 D) =xy

The general integral of the linear partial differential equation y?p — xyq = x(z — 2y)is
AF(x? +y%,y? —yz) =0B) Fxy,x* —=y*) =0 O)F (y =z, (x —¥)?) =0
D)F(x*+y?%,y—22z)=0

The general integral of the linear partial differential equation(y + zx)p — (x + yz)q = x? —
2

y
AF (x> +vy%2—2z%,xy) =0 B)F(xy+z,x*—2%)=0
C)F(xyz,xy+2z) =0 D)F(x? +y2—2z%,xy+2)) =0
The general integral of the linear partial differential equation pz — gz = z% + (x + y)? is
A)F(x + y,log(x? + y? + 22 + 2x) — 2x) = 0B) F(x — y,log(x*> — 2y)) = 0
C)F(xy,log(x?> + y?> +2z%)) = 0 D)F(x + y,log(x? + y? + z%)) = 0
The general integral of yzp + xzq = xy is
AF(x%2+7v%,22+y%) =0 B)F(x? —y2%,z2 + y?) = 0 C)F (x% + y?,y? — z?)
DYF(x? —y2%,z2—y?) =0
The integral of the Pfaffian differential equationydx + xdy + 2zdz = 0 is
Au(x,y,z) =xy+c Bu(x,y,z) =xy+z*+c
QOulx,y,z) =xyz+c Du(x.y,z) =x*+y*+2z%>+c
A necessary and sufficient condition that the Pfaffian differential equation X. dr=0 should be
integrable is that
A)X.Curl X #0 B)X.CurlX=1 O)X.Curl X =0 D)X.Curl X # 1

The integral of yzdx + 2xzdy — 3xydz = 0

A)uzxzi2 B)u=xZL32 Clu =xyz D)u =xy + z*2
The Pfaffian differential equationX.dr = P(x,y,z)dx + Q(x,y,z)dy + R(x,y,z)dz = 0 is
exact if and only if

A)Curl X #0B) Curl X =0 C)CurlX =1D)None

The partial differential equation xg—i + yZ—i =z s
A) linear B) semilinear C)quasilinear D) nonlinear
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27.

he solutionof a(p + q) = z is
AF(x+y,y+az) =0 B)JF(y —x,ay) =0 C)F(x+y,z)=0
D)F(x—y,y—az)=0
Given a surface F(x,y,z) = 0. The system of orthogonal trajectories on the surface of given
system of curves each of which lies on the surface and cuts every curve of the given system at

A) at an acute angle B) parallel to F(x,y,z) = 0 C)rightangle D)None
dx _ dy _ dz

The integral curve satisfies the set of equations T vy Sl rouc vt
2.2 o2 _ 2 2 _ 2 _ (i1 1y 11 _1_
A)x*-y*—z*=c B)-x*+y“—z°=c C) (x+y+z)—c D)= 2 .=¢

The orthogonal trajectory on the cylindery? = z of the curves in which it is cut by the system
of planes x+z=cis
2 2
A)y?zc B)%zc C)j;—zzc D)y7=c
If Xis avector such that X. Curl X = 0 and u is an arbitrary function of X, y, z then
A X.CurluX #0 B) ) uX.Curl X =0 C) puX.CurluyX =0 D) X.CurluX =0
If one integrating factor of a Pfaffian differential equation is given
A) we can find another integrating factor
B) we can find infinity of them
C) we cannot find any other integrating factor
D)we can find only finite number of integrating factors
A system of curves each of which lie on the given surface and cuts every curve of the given
system at right angles are called
A) integral curves B) system of equations C) orthogonal trajectories D) None
A Pfaffian differential equation in two variables always possess
A) general integral B) integrating factor C) complete integral D) particular integral
A necessary and sufficient condition that there exists between two functions u(x, y)and
v(x, y)arelation F(u,v) = 0 notinvolving x and y explicitly is that
a(w,v) a(x,y) JF (u,v) a(u,v)
Ao =0 Baan =0 O %6 =0 Diogay =
A Pfaffian differential equation (y + z)dx + dy + dx = 0 satisfies X. Curl X = 0 then it’s
primitive is
A)x +logy+logz=c B)x—log(x+y+2z)=c
C)x+logly+z)=c D)logly+z)+y+z=c
The primitive of the differential equation is yzdx + xzdy + xydz = 0 is
Ayz+xz+xy=c B)y+x+z =c Oyz+x+y=c D)xyz =c

The integral curves of the set of differential equations %x = %y =

A) 1-parameter family of curves in 2-space B)2-parameter family of curves in 3-space C.
1-parameter family of curves in 3-space D) None.

dz
— form a
R

Find the general integral of the linear partial differential equation xp + yq = z
x y\ _
A. (z)(;,;) =0

B. 0(x2—22% x3—y3) =0
C. (Z)(%, x2+y24z2) =0
D. 0(x+y+2z xyz) =0
Which of the following is a linear partial differential equation



p2x? + q?y% =1
z =p? + ¢*
pq = 4xyz
. Xxzp +yzq = x
28. Find the general integral of the linear partial differential equation
p—q= log(x+y)
A 0 (xy,%) =0
B. @(xy, x> +y*+z%) =0
C. 0(x+y, xlogx+y)—2)=0
D. (=, =5 =0
29. Choose the Lagrange’s subsidiary equation
@ _dy _dz

OoOw>

A. ===
P Q R
dx d
B. ==X
P Q
dx d dz
C. =+ZXL==
P Q R
dx d dz
D. = -2 =

P Q R
30. Choose the general form of Lagrange’s Equation
A. Pp + Qq = R, where P, Q, R are functions of x, y, z
B. Ppqg+ Qq = R, where P,Q, R are functions of x, y, z
C. Pp+ Qpq = R, where P, Q, R are functions of x,y, z
D. Pp? + Qq% = R, where P, Q, R are functions of x, y, z
31. Find the complete integral of the partial differential equation of the type

F(p.q) =0
A z=ax+c
B. z=ax+ f(a)y+c
C. z—ay+c
D. zZ=ax+ f(a)y +c

32. Find the complete integral of the equation p? + g2 = 1
z=ax+V1l—-a?y+c

z=ax+c

z=ax?++ay+c

z? = ay? ++ay +c

OoOw>»

33. A complete integral of an equation in Clairaut type will be ..................
(A)z=ax—by+ f(a,b) (B) z=ax + by — f(a,b)
(C)z=ax—by—f(a,b) (D)z=ax+ by + f(a,b)

34. Find the complete integral of z = px + qy + pq
A. z=ax + by
B. z2=ax+by+ab
C. z2 =a%x + b?y



D. z=ax+by+ f(a,b)
35. Find the singular integral of z = px + qy + p? — q*
A. 4z = y? — x?

B. z= —xy
C.z=xy
D.z=x+y
36. Obtain the complete integral of z = % + é

A 4(1+a)z= (x+ay+b)?

3
B. z+a)z2=x+ay+b
C. az?=2(1+a)(x +ay) + 2b
D.z=ax+x3>+ay+b

37. Write the direction ratios of the surface z = @(x, y) at the point (x,y, z)
A (55 1)
B. (g—ig—i 1)
. (Geray)
D. (5,-1)
38. Write the equation of the integral surface which pass through the point (x(t), y(t), z(t))

U(x(£),y(8),2()) = €1, Ux(2), y(), 2(1)) = C;
U(x(£),y(£),2(t)) = €1, V(x(8), y(0), 2(t)) = C;
U(x(8),y(8),2(t)) =
V(x(@®),y(),z(t) = ¢

OO w>

39. If every solution of a first order partial differential equation f(x, y, z, p,q) = 0 is also a solution
of the equation g(x,y, z,p, q) = 0, the equations are saidtobe ....................

(A) separable (B) orthogonal (C) compatible (D) parallel

40. What is 0D

(A) fpfq + IpYq (B) fpfq — 9pYq (C) fpgq + gpfq (D) fpgq - .gpfq

41. What is [f, g]?

(A) a(f.g) , 9(f.9) a(f.g9) a(f.g9) (B) a(f.g)  9(f.9) af.g) _0(f.9
oxp) °0.q) o(z,p) 0(z,q) o(xp) 0.9 o(z,p) 0(z,q9)
a(f.g) , 9(f.9) a(f.9) o(f.9) a(f.g) 9(f.9) a(f.9) a(f.9)
C — — D —
© d(x,p) + o,) a(z,p) 2(z,9) () o(xp) 0 tp d(z,p) + 2(z,9)

42. The condition that two first order partial differential equations are compatible is ......
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(R 5EB#0, [f,91=0 (B) 522 % 0, [f,g] # 0

p.q) a(p,q)
a(f.9) _ (f.9)
©) 52 =0, [f,g] =0 (D)555=0, [f,g] # 0

43. The fundamental idea of Charpit’s method is the introduction of how many partial differential
equations of first order?
(A) four (B) two (C) three (D) one
44, In Charpit’s method, a complete integral is given by ..................
(A)dz=pdy+qdx (B)dz=pdy —qdx
(Cdz=pdx+qady (D)dz=pdx —qdy
45. First order equation of the form f(p, q) = 0 has solution of the form ..............
(A)z=ax+Q(a)y+b (B) z=ax?*+ Q(a)y*+b
(C)z=ax+Q(a)y>+b (D)z=ax?*+Q(a)y +b
46. A complete integral of the equation pg = 11s ..................
(A)z=ax2+§y+b (B)Z=ax+§y2+b
(C)Z=ax2+%y2+b (D)z=ax+§y+b
47. Two surfaces are said to be circumscribe each other ifthey ..................
(A) intersect each other (B) are parallel
(C) are orthogonal (D) touch along a curve

48. A complete integral of the equation z = p? — g2 is ..................

(A)2Vz = —=+7==+b (B)2Vz = 5=+ =+b
_ ax? y? _ ax? ay?
(C)Z\/E—m+ a2_1+b (D)Z\/E_m—i_ a2—1+b
49. A complete integral of the equation zpg =p +qis..................
(A)Z;:(a+1)x2+(a7+1)xy+b (B)Z;:(a+1)x+(a7+1)y+b
2
(C)——(a+1)x+( ) 2+b (D)Z?=(a+1)x2+(a7+1)y+b



50. A complete integral of the equation (p + q)(z—xp —yq) = 1is ..................

(A)Z=ax—by—al: (B)Z=ax+by+a—ib
(C)Z=ax2—by—ﬁ (D)Z=ax2+by2+$

51. A first order partial differential equation is said to be separable if it is of the form

A fo,y,z,pq9 =0 B. flxpq)=9)

C.f(x,pq) =g(2) D.f(x,p) =919

52. Find the complete integral of the equationp+q=pq
A z=ax+—y+b
a—-1
B. z = ax + — y+b
a+1

C z=ax+y+b>b
D. z=ax + by +c
53. Write the Clairaut’s equation
A z=ax+by+f(p+q)
B. z=ax+by—f(p q)

C. z=ax+by—f(p—q)
D. z=ax+by+f(p,q)

54. If a,.D + B.D' + y, is a factor of F(D,D") and ¢,.(¢) is an arbitrary function of the single variable &,
then find the solution of F(D,D")z =0 is

“Yrx

A u-=¢em @fx— ay),a #0.
—¥r¥

- U= e Frog(Br+ x), B # 0.
“Yrx

B
C u.=eaw or(Brx + ayy), ar # 0
D

—yrY

- U = eT(Pr(:Br_ x), Br # 0.

55. If B,.D' + y, is a factor of F(D, D") and ¢,-(¢) is an arbitrary function of the single variable ¢, then

the solution is
1Y
A‘ uT: e ,Br QDT(BT—}_x)lBTiO'
—vrY

B. u,= eT(pr(Br - x), B #0.
—vrY

eBr ¢,(B/ %), B, #0.

0. uy = ¢ Fr g,(, %), B, # 0.
56. If u is the complementary function and z is a particular integral of F(D,D”)z =f(x,y), find the

general solution of the equation
A. uz
B.u—z

C. u,



57.

58.

59.

60.

61.

62.

63.

64.

C.u+z
D. None of these
Find the complementary function of z,, — z,, =x —y

A o1(x—y)+ @(—x+y)
B. op1(x —y)+ @2(—x—y)
C. op1(x—y)+ 92(y)
D. o1(x —y) + @2(xy)

Solve (D2 —3DD' 4+ 2D'*)z = 0
A oi(x—y)+ 9(2x —y)
B. op1(x+y)+ @0.2x+y)
C. p1(x—y)+ @(—x —y)
D. op;(x —y) + @o(x —2y)
Solve (D —D")?z=0
A o1(x—y)+ @(—x—y)
B. o1(x +y)+ xp,(x +y)
C. pr(x—y)+x@(x—y)
D. op;(x—y)+ ¢,(2x —y)
Solve [ (D +2D*)(D-D’-1)]z =0
A oi(x+y)+ e*p(x +y)
B. o1(x +y) + x9,(2x + )
C. p1(x+y)+ xp(x+y)
D. ¢p;(2x —y) + e*p(x +y)

Ifz= f(x + ay) + g(x — ay), then write the differential equation corresponding to this

solution
A r=t
B.r=a%-t
C.t=a’*+t
D. t = a®r
If z= f(x+iy) + g(x — iy), then the differential equation corresponding to this solution
A r=t
B.r+t=0
C.r=at
D.rt=0

Solve by Jacobi’s method z2 =p g Xy
A. u = alogx + blogy +ab
B. u = alogx + blogy +Vab +logc
C. u = alogx — blogy +ab logz + log c
D. u = alogx + blogy + Vab logz + logc

Find the complete integral of the equation, u, + u, +u, =

A . u=ax.by+6(ab)z+c

B. u=ax+by+6(ab)z+c
C.u=ax—by+6(ab)z+c
D. u=ax+by—0(ab)z+c

Uy Uy Uy,



65.

66.

67.

68.

69.

70.

71.

72.

73.

The Jacobian | = % is

A Exlly
B. &xtty_&ytiy
C. &xllys&yliy

D. &xtly—piy
Form a partial differential equation by eliminating the arbitrary constants from the equation
z = ax? + by?

A z=px +qy
B. 2z=px — qy
C.2z=px +qy
D.z=px —qy
The partial differential equation, z,, = z, is known as
A. Harmonic equation
B. Diffusion equation
C. Laplace equation
D. Wave equation
One dimensional wave equation is
A. Zy = a’zy,
B. z, = a®z,,
C. z,= a’zy,
D. zyy+ a®z,,=0
The partial differential equation 5 z,, + 6 z,,, = x y is classified as
A. elliptic
B. parabolic
C. hyperbolic
D. none of the above
The partial differential equation X y( z,) = 5z, is classified as
A. Parabolic
B. elliptic
C. hyperbolic
D. none of the above
The partial differential equation z,, — 5z, = 0 is classified as
A. Parabolic
B. hyperbolic
C. none of the above
D. elliptic
Consider the following partial differential equation 3z, + B z,, + 3z,, + 4z = 0. For this
equation to be classified as parabolic, the value of B must be
A. 3
B. 6
C. 2
D. 0
Consider the following partial differential equation z,, + B z,, + z,, = 0. For this equation
to be classified as elliptic, the value of B must be
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74. Consider the following partial differential equation z,, + B zy, — z,, = 0. For this equation
to be classified as hyperbolic, the value of B must be
A0
B. 1
C. 2
D. 3
75. The complete solution of the partial differential equation q(p — cosx) = cosy

. sin

A. z =ax + sinx + Ty+b
. sin

B. z=ax—smx—7y+b
. sin

C. z=ax + sinx — Ty+b

. sin
D. z = ax — sinx + Ty+b

76. Which of the following represents a family of right circular cone
A x%2—y?=cz?
B. x> +y%+c¢z2=0
C. x2+y=cz?
D. x? +y% = cz?
77. Which of the following is the Laplace’s equation
. 9%z azz+62_z: . 6224_622 +&: .(32_2_&4.62_2:0 D.&_ﬂ.yﬁz
0x?% 0x2  0x? 0x?% 0x?2  0x? 0x?% 0x2  0x? 0x?% 0x?  0x?
78. Which of the following is a solution of the Laplace’s equation, if q is a constant and (x',y’, z")
are the coordinates of a fixed point,
—q q q —q
A. [r—r’| B. [r—r’| C. Vr=r' D. Vr=r’
79. If the function yx, y, z) is a solution of Laplace's equation, the one - parameter system of
surfaces Y (x,y, z) = c is called
A. Orthogonal trajectories  B. family of surfaces C. family of equipotential surfaces D.
None of these

80. A one -parameter family of surfaces f(x, y, z) = c is a family of equipotential surfaces if

Vif . .
 Torad 7R 1S not a function of f alone
v is a function of f alone
lgrad f|?
df)? . .
C. % is a function of f alone

D. None of these

81. The formulay = Af e~/ *D4r 4f + B is to find
A. The potential function of a family of equipotential surfaces
B. Orthogonal Trajectories
C. Integral curves



D. None of these

82.If Rr + Ss + Tt + U(rt — s?) =V, the Monge’s equation when U = 0 is
Rdpdy + Tdqdx = Vdxdy
" Rdy? — Sdxdy + Tdx* =0

Rdpdy + Tdqdx = Vdxdy
" Rdy? — Sdxdy + Tdx* =0

Rdpdy + Tdqdx = —Vdxdy
" Rdy? + Sdxdy + Tdx* =0

Rdpdy — Tdqdx = Vdxdy

D. Rdy? — Sdxdy — Tdx? =0

83. Laplace’s equation in spherical coordinates 7, 8, ¢ is

2 2 2
ATV 200 10 cotedy 1 0%

T or2  ror  r2a62 2 90  r2sin20 d¢z
B %y royY n 1 9%y " cotf ay 1 0%y
" orz  20r 12002 12 090  r2sin26 02
a2y oY 19%  cotf oy 1 0%y
C. or? +2r or T r2 962 T 2 90  r2sin20 d¢z 0
D 0%y 20y . 10%yY . coth Ay 1 0%y

ar2 ' rar rae? r2 90 ' r2sin26 d¢p2

84.If f(z) = U + iV isan analytic function , then the Cauchy -Riemann equations are
U _ -9V , U _ -3V

A'E_ay 5_ ox
B U _V o ou_ -ov
" ax  ady dy ~ ox
C U _ OV g U _ v
" 9x  dy dy  ox
D, U _v o ou_ —ov

ax oy 9y  ox

85. Which of the following is true:
A. Real part of an analytic function is harmonic, but imaginary poart is not.
B. Real part of an analytic function is not harmonic, but imaginary poart is harmonic.
C. The real part & the imaginary part of an analytic function are harmonic.
D. Neither the real part nor the imaginary part of an analytic function is harmonic

86. Which of the following is true:
A. 7 cos8 is a solution, but 7 ~2cos@ is not a solution of the Laplace’s equation.
B. 7 cos@ is not a solution, but r~2cos# is a solution of the Laplace’s equation.
C. r cos8 and r~2cos8 are solutions of the Laplace’s equation.
D. None of these
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87. The method of finding the solution of a partial differential equation od second order by finding
one or two first integrals is
A. Cauchy’s method B. Jacobi’s method C. Charpit’s method D.Monge’s method
88. Which of the following is true:
A. The derivative of an analytic function is not analytic
B. The derivative of an analytic function is sometimes analytic
C. The derivative of an analytic function is analytic
D. Cannot be determined

89.1f ¢p =x+ ﬁ the corresponding analytic function ¢ + iy is

y
1
A w=z—-
VA
1
B w=z+-
Z
1
C.w==—z
Z
1
D w=z+—
2Z

90. The partial differential equation Rr + Ss + Tt + Pp + Qq + Zz = F is separable in the
variables x, y,if

A %f(D)X = Yg(D")Y where f (D), g(D") are quadratic functions of D = 9/ dx and
D' = d/ dy respectively

B. %f(D)X = %g(D’)Y where f (D), g(D") are quadratic functions of D = 9/ dx and
D' = 0/ dy respectively

C. Xf(D)X = %g(D’)Y where f (D), g(D') are quadratic functions of D = 9/ dx and
D' = 0/ dy respectively

D. %f(D)X =1/Y% g(D")Y where f (D), g(D') are quadratic functions of D = d/ dx and
D' = 0/ dy respectively

91. A solution of the equation g?r — 2pgs + p?t = 0 is

A. y—xf(z) = g(2)
B. xyf(2) =9(2)
C. 2f(2) = g(2)
D. y+xf(2) = g(2)

92. Solution of the equation r =t by Monge's method is

A z=0¢;(x+y)+ Pa(x—y)

B. Z = d)l(x + y)

C.z=xp;(x+y)+p(x—y)

D. None of these
93. the two -dimensional harmonic in plane polar coordinates r and 6 is

9’v 19V 1 9%V

Aoz 7o trzgee = 0
v v _ 107
ar2  ror r2062

2 2

C. 6_V + la_V + ia_V — 0

ar? ror r2002

B. =0

11



94.

95.

96.

97.

98.

99.

92v. 19V 1 9%v _

" 9rz  ror r2zaez

Which of the following is Bessel's equation
2
A. —+%Z—ﬁ+( —%)Rzo
C. %—%Z—i+(m2—2—z)R=O
D. Z;R—%Zz+(m2+’;—z)R=0

Which of the following is not a partial differential equation of second order
A r+4s+t+rt—s>=2
B.r=t
C. 2xp+3yq =2
D. ¢%*r —2pgs + p*t =0

0%z 0z 0%z 0z
%2 5y — axdy o, itis of the form

A flx+g()} B. f{%} C. flx—g(} D. flixg(»)}

The surfaces x2 + y? + z? = cx? forms a family of equipotential surfaces. Then the general
form of the corresponding potential function,
A Cx(x+y+2z)+B

1

B. Cx (x*+y%*+2%z +B
-3

C. Cx(x*+y*+2z%)2 +B
3

D. Cx (x*+y*+2%z +B

if a function z satisfies the differential equation —

The surfaces (x? + y2)% — 2a*(x% — y?) + a* = c forms a family of equipotential surfaces.

Then — |Vf|2’ if f = (x +y2)2 —2a%(x? —y?) + a%,is
1 1 2
A f B.2 : C.= D. f
The potential function for the family of surfaces x? + y? = cz? is

A Alogtan%G +B
B. Atan%H +B

C. Alogle +B

D. Alog tane

+ B

100. The solutlon of the equation zrq? — 2pgs + tp? = pt — gs

A y=g@+fx—2)
B. y=9g@)+f(x+2)
C. y=g0)+f(x+2)
D. y=gxz)+ f(x —z)

12



SEMESTER Il
PARTIAL DIFFERENTIAL EQUATIONS

ANSWER KEY

1.C 2.A 3.D 4.B 5A 6.D 7.A

8.D 9.B 10.C 11.B 12.B 13.A 14.D
15.C 16.C 17.A 18.C 19.B 20.C 21B
22.A 23.C 24.D 25.B 26. A 27.D 28.C
29.A 30.A 31.B 32.A 33.D 34.D 35.A
36.C 37.A 38.B 39.C 40.D 41. A 42. A
43.D 44.C 45.A 46.D 47.D 48.A 49.B
50.B 51.D 52.A 53.D 54.A 55.D 56.C
57.B 58.B 59.B 60.D 61.D 62.B 63.D
64.B 65.B 66.C 67.B 68. A 69. A 70. A
71.B 72.B 73.A 74. A 75.A 76.D 77.B
78.B 79.C 80.B 81.A 82.A 83.A 84.B
85.C 86.C 87.D 88.C 89.B 90.B 91.D
92.C 93.C 94. A 95.C 96.A 97.C 98.B

99. A 100.A
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