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MAT 5B 08—DIFFERENTIAL EQUATIONS
(Multiple Choice Questions for SDE Candidates)

1. Which of the following is a linear differential equation ?

(A) y"+(y’)2 =sinx. (B) (y")2 +3y=c".
(C) ¥y +3y+y=0. D) (y)+(y) e =0

2. Which of the following is a separable diffcrential equation ?

dy x dy x+%
A - = . —_ = —.
(A gy 1-y? B) gx x- y
dy . N
(C) d—z +(sin x) y = e*. (D) (:—:-j 4 (sinx)y-=0.

3. The general solution of the differential equation 2x (3.\' 1y — ye~ "'7) dx + (x2 + 3y2 +e ¥ ) dy=0
is:

-x2 2
(A Py 4 ye™™ 4+ 22% 4 M=c  ® 22v2 4 ve* 4 2x + 2= C

(C) xy +ye"‘2 + y2 = C. M x? +y+ 2:c3e"‘2 + 3y =C.
4. Which of the following is an initial value problem ?

(A) y'+y=0,5(0)=y (0)=0. (B) ¥ +y=0,y(0)=y(1)=0.

(C) y +y=0, y(0)=0,y(1)=1.. (D) y"+y=0,y(0)=0,y(2)=4.

5. Which of the following is a boundary value problem :
(A) ¥y +y=0,y(0)=1,5(0)=0.
(B) y" +5y=0,y(0)=1,5(0)=3.
(C) x%y"+xy'+y=0,y(0)=0,5(1)=2.

(D) y"+y +y=0,y(0)=y (0)="(0)=0.
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6. The general solution of the differential equation 3" = cosx is:

(A) y=sin=x (BY y=cosa.
(C) y=Csinx. (D) »=sin(x)+C.
1/aM 8N
7. 1f N , v is a function of x only, then an integrating factor of Mdx + Ndy =0 is:

1(oM . aNJdl].

A) w(x)= CXP[ N [W - 'a;]d-"}- (B) K (x)=cxp NE a
1 (M ON oM oN
(C) ll(l)-_— [}:] ((g’_ - ‘5;](13.‘. (D) ) I [_-_._)d x.

1[{éN oM
8. If M ((_ - K] is a function of ¥ only, then an integrating factor of the differential equation

Mdx + Ndy =0is:
1(aN oM 1(aN  am), |
(A) P(x)=exP[Iﬁ(a—5;de} (B) H(x) =CXP[JH(—£+E)¢Y J
_ (1 (N-M _ (1 (N M
©) n(x)= IM (ax ay]dy- D) k(x)= Iﬁ[ax g)dy
9. An integrating factor of the differential equation % +P(x)=Q(x) is
Y

(A) fpds, (B) o~ [pdx

(C) lpPex (D) J(P+Qux

Turn over



4

D 92460-4

10. A mathematical model of an object falling in the atmosphere near the surface of earth is givep

by :
mﬂ—mg—rv B nlgiq—nlg_rv
(A) dt . (B) ) = -
du
(C) P mg. (D) None of these.

11. The differential equation y"—5y'+ 6y =0 has:
(A) Two linearly independent solutions.
(B) Three linearly independent solutions.
(C) Four linearly independent solutions.

(D) Infinite number of linearly independent solution.

12. The general solution of the differential equation (D2 -4D +4)y =0is:

(A)  (cg+ cyx) e B (cg - ;%) €%~

(C) e cpe2 . (D) ¢e®* + cye?*.

13. The characteristic roots of the differential equation (D2 - 2D)y = 4x2 + 2x + 3 are :

(A) A=0,A==-2. (B) A=1,Ar=3.
(C) A=0,A=2. (D) A=1,A=-2.
14. The Laplace transform of the unit step function Uy _q) is :

(A) oo (B) e %/s.

©)  e®s. (D) e %/s2.
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15. If £{f (1)} =F (s). then £{f (at)} =

1
(A) p F (s/a). (B) F(s/a).
(C) Fals). (D) F(s).
16. [ S—i’}f di =
LS T
© % (D) None of these.

17. The Laplace transform of the function whose graph shown below is :

A
W=kt>1
b f
F@) =kt
0 7 »
k -5 k
—(1- . Z(1-e"%).
@) (1-e7?) ® =(1-¢7)
1 4
©) ;(1‘9 ) (D) None of these.
18. L{sinhat}=
a a
(A) 2 _ .2 (B) 2, .2
S S
©) Z2_,2° D 2,2

Turn over



19. L{t"}=
! 1
w o )
n! 1
(C) S"'i‘l' (D) —-

20. The solution to the problem :

2 _ -
au., =u,,08x<L

{u(O,t):O {u(x,O) =1 (x)

u(L,t)=0 u, (x,0) =0 is given by

o .| nnx nmt
a) u(xt)=3"_ L @n Sin (TJ cos (T)
o . (nnt nmnx
@®) ulxt)=2. " _,a,sin (T) cos (T]
© . nmnx
©) u(znt)=3  _,a, sm(—L )

@) ul(xt)= Z:=1 b, cos (%)
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IfA, = {n, n+ln+2 ... }, then,ﬂm A =...

(A) 1. B o.
(C) o M n
If A=1{1,2,3}and B = {4, 5} which of the following is not a member of A x B.
(A) (1,4). @) (2, 5).
(C)y @G, 4. (D) «, 3).
Which of the following subset of A x A defines a function on A = {x eR:=1<xx 1}.
(A) C={x,y):x2+y2=1). (B) C={(x,y):x+y2=1).
(C) C={x,y):22+y=1). (D) None of these:
Which of the following set is not countable ?
(A) {1, 2, ... , k. (B) The set N of natural numbers.

(C) The set @ of rational numbers. (D) The interval (0, 1).

The number of injections from S ={1, 2}to T= {a, b, ¢} is

(A) 2. (B) 4.

(C) 6. (D) 8.
If a e R such that, 0 <a <¢ for every €>0 then,:

(A) a>0. (B) a=o0.

(C) a=0. (D) None of these.
The binary representation of 3/8 is, :

(A) 0.0111111.... (B) 0.0101000.....

(C) 0.1011111.... (D) 0.0101111.....

If0<b < 1,lim (b") equal to :

(A) 0. (B) 1.
©) b. (D) w.
(3n+2].

Limit of the sequence | 577 | 1S
A) 3. (B) 1/2.
(D) 3/2.

(C) 2.

D 924597
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1
10. The smallest value of K (&) corresponding to ¢ = .01 for the sequence \”J 18

(A) 10. (B) 50.
(C) 100. (D) 101.

11.  Which of the following is false ?

2

(A) If (1'") 18 A convergent. sequence then (x”] is convergent.

(B) If(x,)is a convergent sequence, and x, 20 for every n, then (\/x,.) is convergent.
2
(C) 1If|* | isa convergent sequence then (x,) is convergent.

3
(D) If(x,) is a convergent sequence then ["n] is convergent.

a +1 +b" +1
12. If0 <a <b, then lim 7 n is:
a” +b
(A) b. (B) a.
(C) a+b. (D) o
.. \ 1
13. The limit of the sequence defined inductively by, x; =1 and *¥n+1 =2+ — jg.
n
(A) 1-2. B) 1++2.
(©) 2+42. D) 2-2.

14. Which of the following sequences with nth term x, diverges ?

@)z, =1-C0 ® x-12CY
n n
n 1 -1)"
©) % =1-(-1)"+—. © %=L D) )2("”).
n®+1

Turn over
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15. Which of the following statement is not true about closed sets ?

(A) Arbitrary union of closed sets is closed.

(B) Arbitrary intersection of closed sets is closed.

(C) IfX=(x,)is a sequence of elements in a closed set F, then lim X belongs to F.

(D) A subsel of R is closed if and only il it contains ail of its cluster points.
16. Which of the following statements is not true about Cantor set ?

(A) Cantor set is closed.

(B) Cantor set is uncountable..

(C) he compliment of Cantor set in {0, 1} has length 1.

(D) Cantor set has non-empty open intervals as subsets.

17. Ifz = (x, y) is a complex number its inverse ;-1 is:

4 ( }
x y x -y
(A) (:c2 +y2’(x2+y2J (B) (x2+y2,(x2+y2
\
Y i Y - X
’C ) . D )
©) (x2+y2 (xz+y2) (D) \(x2+y2 (x2+y2)
18 (1- i)4 is equal to
A) 4. (B) 4i.
(C) -4, (D) - 4i.
-2
19. If= 1_473—? then Argz is:
n m
(A) 3 (B) -3
2n 2n
©) 3" (D) - —3—
20. Iewl is equal to :
A) 2. (B) -2.

(© 1. D) -1.
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MAT 5B 06—ABSTRACT ALGEBRA
(Multiple Choice Questions for SDE Candidates)

1. Which of the following defines a binary operation on Z*+ ?

(A) a*b=a-».

(B) a™b=c,whercc is the smallest integer greater than both a and b.

(C) a*b=c,wherecisalleasl 5 more thana + b .

(D) a™b=c,wherec is the largest inleger less than the product of « and b.
2. If b andc are the inverses of some element a in a group G then :

(A) b=c. (B) b« c.

(C) b=kcforsome e N. (D) None of these.
3. On Q, which of the following does not define a binary operation ?

(A) a*b=]al]b. B) a*b=(a-b)

(C) a*b= 4Vab. (D) - None of these.

4. Let * be the binary operation defined on Q*as a * b ab/2 . Then inverse of the element a is :
(A) 2a. (B) 4/a.
(C) a2 (D) None of these.
5. Which of the following are true ?
(1) A group may have more than one identity element.
(2) Any two groups of three elements are isomorphic.
(3) Every group of at most three elements is abelian.
(A) 2and3. (B) 1and2.
(C) 1and3. (D) AlL

6. LetG ={1,-1, i, i) where, be a set of four elements. Which of the following is a binary operation
onG? (1)a*b=a+b. (2)a *b-a.b.

(A) Only 1. (B) Only 2.
(C) Both. (D) None of these.
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In agroup G, (a * b)? =a? * b2forall a,b € G . This statement is :

(A) Always true.

(B) Trueif Gis finite.

(C) Trueif Gis a multiplicative group.

(D) Trueif G is abelian.
If a group G is of order 31, then which of the following is false ?

(A) G is abelian. (B) Giscyclic.

(C) G is abelian but not cyclic. (D) Both abelian and cyclic.

The Klein 4-group is isomorphic Lo

(A) Z,x1Z,. (B) Z, x Z,.

) Z,. (D) None of these.
Order of (2,2)in Z, x Zgis

(A) 2 (B) 6.

(C) 4. (D) 12.

Which of the following is true ?
(A) Every cyclic group has a unique generator.
(B) In acyclic group, every element is a generator.
(C) Every cyclic group has at least two generators.
(D) None of these.

Which of the following is a cyclic group with only one generator ?

(A) Z,. (B) (Z, +).

(C) Klein-4 group. (D) None of these.
1 2 3 4 5 6

Let c=[3 14 5 6 2).Then o® equals:

1 2 3 4 5 6 1 2 3 4 5 6

(A) |3 1456 2 B) 1 23456/
1 2 3 4 5 6

(C) 31456 2 (D) None of these.

Turn over
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The product (1 3 6) (2 4) of two permutation is:

(A)

(C)

(A)
(B)
(&)
(D)

1 2
3 4

1 2
2 3

3
6

g W

2

4
6

5

5

[97]

1

6
1

6
4

J
}

Which of the following is Lrue ?

12345 6
B) {3125 4 6/

1 2 3 4
M) 1935 46 1)

(%]

(&)
2]
—

Every function is a permutation if and only if il is one to one.

The symmetric group S3 is cyclic.

The symmetric group Sn is not cyclic for any n.

Every function from a finite set onto itself must be one to one.

Which of the following is an even permulation ?

(A)

(C)

1 23 45678
34516 2138

1 2 3 456 78
1 435 2687

}
}

1234567 8
B) 21453786

(D) None of these.

What is the largest possible order of a cyclic subgroup of Z,, x Z,5?

(A) 60. (B) 30.
(C) 180. (D) None of these.
In a non-abelian group the element a has order 108. Then the order of a 12 is :
(A) 54. (B) 27.
(C) 18. (D) 9.
[ is a homomorphism f:( R, +) - (Z, x) such that f(2)=3.Then f(6) 1 is:
(A) 6. (B) 9.
(C) 18. (D) 27.

Which of the following is not true ?

(A)
(B)
(C)
(D)

Every subgroup of every group has left cosets.

A subgroup of a group is a left coset of itself.

An is of index 2 in Sn for n > 1.

None of these.

}
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MAT 5B 05—VECTOR CALCULUS
(Multiple Choice Questions for SDE Candidates)

The angle between the vectors a =(1,2,3] and b= [0,-2, 1]is:

-1 1 -1 -1
cos” ' ——. _.

(A) J60 (B) cos 7470
(C) cos”’ —. (D) cos™! .
V70 /80

The straight line through the point(1,3)in the x y plane and perpendicular to the straight line
x-2y4+2=0is:

(A) 3x-y=2. (B) x+y=1.
(C) 2x+y=5. (D) 2x-y=5.
The parametric equations for the line through (-3,2,-3)and (1,-1,4)are:
(A) x=1+4t y=-1-3t, 2=4+Tt. (B) x=2+44t, y=-2-3t, z=—-4+1Tt.
(C) x=3+4t, y=8-3t, z=5+T7t. (D) x=1-4¢t, y=-1+3t, z=—-4-"Tt.

8
The point of intersection of the line * = 3 +2t,y=-2t,z=1+1 and the plane 3x + 2y +6z=61is:
A) (1,1,2). (B) (2,0,1).

2
© (%20} ™ (0,1,3).

If r(¢)=sin ti+e ' y+3k, then%is:

(A) sinti+3k (B) costi+e™'j+3k.
(C) costi—e'J. (D) sinti-e™'j.

The domain of the function f (%, ¥, z)=xyln(z):

(A)  Entire Space (B) {(x, ¥,2)ixyz = 0}_
(C) Half spacez>0. (D) Hald spacez <0.
4IGy2
Which of the following holds for the function f(xy)= m ?

f(x, y)exists. f(x’y)doesn't exists.

1 lim
(A) (x,y}l—lfl(o_o) (B) ('\.’ ),) _)(0'0)

i ' y)=0. e
(C) (.r,_y}T((),n)f(l'y) (D) None of these.
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Let f(x,y)=x-yandg(z, y)=e”be two continuous functions. Then the composition function
£(/ (59)=e"is:

(A) Discontinuous. (B) Continuous.

(C) Continuous at origin. (D) None of these.
The function f (x, y)=xy hasa:

(A) Local maximum.

(B) Local minimum.

(C) Both local maximum and minimum.

(D) Nolocal extreme values.

2 2

The minimum value that the function [ (x, y) =xy takes on the ellipse _xg_ + y7 =1lis:
(A) 2. (B) -2
(C) 4. (D) -4.

The plane x + y + z=1 cuts the cylinder x? + y2 =1 in an ellipse. The points on the ellipse that

lies closest to the origin are:
(A) (1,0,0)and(0,0,1). (B) (0,1,0)and (0,0,1).
(©) (1,0,0)and (0,1,0). (D) (1,0,0)and (0,1,1).
What is the value of H xydxdy over the first guadrant of the circle x? + y2 = 2 ?

2 2

a a
(A) R (B) R

a4 04
) T (D) g

A coil spring lies along the helix r (t)=(cos 4¢) 1+ (sin 4¢) j + k,0 < ¢ < 2n. The spring’s densityis a
constant, § = 1. Then the radius of gyration of the spring about the z-axis is :

(A) 1. (B) 2.

(C) 3. (D) 4.

The gradient field of f (x,y,z)-xyzis:
(A)  yzi+xzj +xyk. (B) xyi+xzj+ yzk.

(C) =xzi + yzj + xyh. (D) None of these.

Turn over
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If V@ = (y +y% 4+ 22) i+(x+2z+2xy)j+(y+2vz)kand @(1,1,1)=3,then whatis @ ?

(A) xz+axy+yz2-1. (B)  xz+ yz +xz2.

(C)  xy? +ax2%2-1. (D) xy+axy? +x2% +yz-1.

Which among the following is the work done in moving a particle once round a circle C in the
xy-plane. Given the circle has centre at the origin and radius 3 and the force field is given by

F=(2x—y+z)i+(x+y—22)_;'+(3.\‘—2y+4z)k.

(A) 8n. (B) 80n.
(C) 88m. (D) 18n.

if F=(3x2+6y)j—l4yzj+20xzzk, then the value of | F-dr where C is a curve from
¢

(0,0,0) to(1,1,1) with parametric from x=¢, y=t2,z=13is:
(A) 13. B) 7.
(C) 5. (D) 11.

If 7~ is the unit vector in the direction of r and r =| r |, then div (FA) is:

@ 3 (B) r.
©) . D) =
Vector product is:
(A) Commutative. (B) Anticommutative.
(C) Associative. (D) Notdistributive wet vector addition.

If F,G are differentiable vector functions and @ is a differentiable scalar function. Then :
(A) curl(FxG)=(grad @)xF + & curl (F).
(B)  div(FxG)=-Fcurl G+ g curl F.
(C) div(FxG)=(G,V)F-(FV)G+FdivG-GdivF.
(D) curl(FxG)=Fcurl G-GcurlF.



