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Let S be a non-empty bounded set in R. Let b < 0 and let S = [bs|s e §l.
Then which of the following is true 7

(1) Inf (BS)

b Inf S, Sup (bS)

b Sup S

(2) Inf (b5S) = b Inf 8, Sup (b8) = b Inf 5

(3) Inf (S) = b Sup S, Sup (bs) = b Inf 8

(4) Inf (b5) = b Sup 8, Sup (bS) = b Sup S

Which of the following is the statement of Bolzano-Weicrstrass theorem 7
(1) A sequence of real numbers has a convergent subsequence

(2) A bounded sequence of real numbers has a convergent subsequence
(3} A sequence of real numbers has a monotone subsequence

(4)  Any subsequence of a convergent sequence converges to the same limit

Let the sequence (x,) be defined by = = 2, x , = [ox for every nc N. The
sequence (x_) is ;

(1} ' convergent and converges to 3
(2) convergent and converges to 2
(3) divergent

4} convergent and converges to 4

1 a0 & o ]' o= . .
Consider A : En_lne‘” and B: Zrz:'lﬁTﬂ_' Which of the following is true ?

(1) Both A and B converge (2) A converges and B diverges
(3) A diverges and B converges (4) Both A and B diverge

n-1
The set of all values of 2 for which the series bR i {; 5 canuarges
I8 ; &
JCEF R 2) [=1, 1]
(3} -1, 1) (41 (=1, 1)
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6. Let S be a countable set. Which of the following statements is false 7
{1} There exists a surjection of N onto S
(2) Any T — 8 iz countable
(31 There does not exist an injection of 5 into N

(4) There exists an injection of S inte N

Jl, if ¥ 12 rational
8 Let f: R — R be a function defined by fix)=

B IU if x is arralion: al
Then

(1) fis econtinuous at all rationals and discontinuous al r - 2
{2) f is continuous at all irrationals and discontinuous at x = 0
(3} [ iz not continuous at any point of R

(4) fis continuous for all re R

8. Which of the following is uniformly continuous ?
. AL
(1) F:lxeR|x>0—>R, fix)==
X

(2 F:R-R,[(2)=2"

@ F: E 1} SR, far=

i
{4y [:10,6]— R, fix) =sin }-J
\x

9. Suppose that flx} is continuous and differentinble on [-7, 0| and
fi=T) = —3. If f'(x) < 2 for every x £ [-7, 0], then the largest possible value
for f10) 18 ¢ j
(1) 11 ' 2) 8
(3) 0 {4) 15

D.-313-MAT—A J P.T.0.



10.  Let A ¢ R. Which of the following is true if £ : A — R is uniformly

continuous ?

(1) If (x,) is a Cauchy sequence in A, then (f{x,)) is a Cauchy Sequence
in R

(2) There exists a constant k& > 0 such that |flx) — flw)| < kjx — u
Vox,ue A

(3)  f need not be continuous on A.

(4) There exists an € > 0 and two sequences (x,) und (u,) in A such that
m, (% -u,)=0 and |fix,)-flu)|2e¥YneN

| D
g

1 |
11. Tet fix)=x" on [0, 1] and P = {U.- 1 ,ll"* be a partition of [0, 1]. Then

the value of the lower Riemann sum, L (£ P) is :

16 & =5
P L4
(3) 33 ) 34

12. Let f, : [-1, 1] — R be given by f (x) = 2", ¥ n € N. Then which of the

following is true ?

Ofor-1=x<1

(1) 1f,) converges pointwise to f, where [(x) '—4
(lforz=1

Ofor —1<x=1

{2)  (f,) converges uniformly to f, where (%] :|
1forx =1

[0for-1<x<1

(3} {f,) converges uniformly to f, where fix]= [
lihoete =21

0for -1 «x <1

(4) (f,) converges pointwise to f, where flxl=
lforse=1

DL-313-MAT—A 4



13.

14.

15.

16.

Consider the metric p on RZ defined as pllaey, ¥1), (x5, ¥o)) = max {|xy — xy],
13"1 :}"z“ for EVETY Lx|1 :}f']_]. ‘.1'2, J’E} = l{g

Under this metric p, the open ball of radius 1, centered at the point (0, 0)
is the set of points (x, y)} such that

(1) 22 +y2<1

2) 0ex<landD<y <1
3 -l«x<land-1l<y<1
4] -l<x+y=<1

Among the following collections of subjects of R, the collection that forms a
topology on R is :

(1} Wa, bia, b € R)

(21 o, bla, b € Q)

(31 {U < Rleither U = ¢ or R\U 1s finite]
(4} U c Rleither U = R or R\U is infinite}

Let X and Y be topological spaces and f: X — Y be a funetion. fis a continuous
function if and only if :

(1) image of every open set in X, under f is open in Y

(2) for any bases B, and B, of X and Y respectively, f~! (Bie B,¥yBe B,
(3)  fA)c fiA) for every A C X

(4) image of every closed set in X, under f is closed in Y

Which of the following is a sufficient condition for a metric space, X to be
a complete metric space ?

(1} Every Cauchy sequence has a convergent subsequence
(2} Every sequence has a monotonic subsequence
(3) Every Cauchy seguence is bounded

(4) Every convergent sequence iz a Cauchy sequence

DL-313-MAT—A o P.T.O.



LT, Consider the subsets A and B of R? defined as -

A= I[r siniifx el 1)band B =A w0, L‘]]|[>
x

Under the standard topology on RZ,

{1)
(2)
(3)
i4)

A 15 compact and connected
A is connected but not compact
B 15 compact and connected

B is compact but not eonnceted

18.  Which of the following iz nof a basis for any topology on R 7

(1)
(2)
(3)
(4)

tla, blfa, & € R and a < b}
Wa, b¥a, b ¢ @ and a < b)
A — R/A is countable}

{A — R/A 1s uncountablel

189.  Let X be a subspace of the space of real numbers with standard topology
and let f: X — R be a continuous function. Which of the following implies
that f is uniformly continuous ?

(1}
(2)
()
(4)

X 18 closed
X 18 bounded
X is compact

For any sequence (x,) in X converging to a point x in X, (flz, )) converges
to flx)

20. A metric gpace X is compact if any only if -

{1)
(2

(3)
(4)

every infinite subset of X hag a limit peint

every class of subsets of X with finite intersection property has non-empty
interzection

X iz closed and bounded

X i1z a complete metric space

DL-313-MAT—A a



21.

22

24.

Let @ and b be positive integers such that a =[] pi» and b =[] _ pl, where
each @, and b, 18 a non-negative integer and {p,/n € N} is the set of all

prime numbers, Then the ged. of @ and b is []°  pir. where ¢, =

(B o+ By (2) max la,, b,

(3) min la,, b (4) ged. of g, and b,

n n
If p is an odd prime number and p| 38219 then p =
(1) 19

(2) 2019

(3) either 189 or 2019

{4) a prime number other than 19 and 2014

If m and n are positive integers such that m is odd and n is a power of 2,
then the ged. of m + 2n and m — 2n is

(1) 1

(2) 2% for some ke N

(3) an odd integer strictly greater than 1
{4) ecither 1 or 2

The trailing number of zeros (i.e., the number of zero at the end) in the number
201 ! 15 ¢

(1) © (2) 49
(3) 201 (4) 51
The last two digits in the number 123122 are ;
(1) 67 2) 69
(31 27 (4) 89

Which of the following is not true for the Euler's phi function, ¢(n) ?
(1) @lmn) = ¢lm) pin) ¥ m, n e N

(2) ) is even for all odd numbers except 1

(3)  ofn) is ceven for all odd prime numbers

(4) o™ = p* — p™! for any prime number p and any positive integer n

DL-313-MAT—A 7 P.T.O.



27.

28,

29,

30.

31.

32

33.

If p is an odd prime number, then (p + 2) [(p — 3)] =

(1) 0 (mod p) 2) 1 tmed p)
(3) =1 {mod p) (4) -3 (mod p)
If 4331 = n(med 231), then n =

(1) 31 (2) 43

(3) 0 (4) 1

Let (; be a group and H be a subgroup of G. Which of the following nced
not imply that H is a normal subgroup of G ?

(1} H is egual Lo the intersection of two normal subgroups of G

(2) Index of Hin G 18 2

(3)  H 1s a normal subgroup of K, where K is a normal subgroup of G
(4) H is the Kernel of a group homomorphism from G to G

Let G be a group. Which of the following is not sufficient to say that G is
an abelian group ?

(1) The map f: G — G, defined as fix) = ¥ ! is a homomorphism

(2) The map f: G — G, defined as flx) = x% iz a homomorphism

(3) Order of G is p2, for some prime number P

(4}  Order of G is p7, for some prime numbers p and g

Let (z be an infinite cyclic group. The number of distinet proper subgroups
of G that are isomorphiec to G is :

(1) 0 (2} 1
(3} 2 (4) infinitely many

Let G be a group of order 6 and let n be the number of elements of order
2 m G. A possible value of 1 is :

(L) 0 2) 3

(3) 2 (4) 4

The order of the subgroup generated by the element 10 (med 12) in the group
Zy, 1s :

(1} 3 (2) 4

(3) B 4y 12

DL-313-MAT A 3



34.

349.

d6.

37.

38.

The number of groups, up to isomorphism, of order 361 is :

) A (2) 19

@ 1 (4) 38

Let G be a group of order 56 containing an even number of Sylow 7 — subgroups.
The number ol normal subgroups of order 7 in G is

(1) 0 (2 8

3 1 4y 7

Let Mo(R) be the set of 2 x 2 matnices whose entries are real numbers and
a 0

let L = fa, v, d € R}. Consider M,(R) and L as groups with respect
e

to the matrix addition.

a b a+e 0
If £ : Mo(R) — L is defined as » = , then the kernel
Le d_’ c+~d d+b,
of i is :
[{} 07 r =-x]
: lixeQ
[—u n '! L (22 22 s
i = 4 e
! [y _”J e | 2 x2

If d is a square free positive integer, then the number of units in Z[\!—d]

is :
(1) 2 (2) 4
{3) either 2 or 4 {4} either 0 or 2

Let R be a non-zero commutative ring with unity. If M 18 a maximal 1deal
in R, then :

(1) RM = (0)
(2) R/M is a field
3 M+ I=Rfor any ideal [ in R

4) M +1I=M for any ideal I in R

1l

DL-313-MAT—A 9 P.T.O.



39,

4().

41.

42,

43.

44,

The number of ring homumorphisms from Zyyig 1o Zoppg 1s

(1) 0 (2) 1

(3) finite but greater than 1 (4}  infinitely many

In the ring Z[ﬁ] the element 2 + 75 is

(1) irreducible but not prime (2)  prime but not irreducible

(3} both prime and irreducible (4) neither irreducible nor prime

The polynomial 2x% + x + 2 is irreducible over :

(1) Z;5 but not Z, (2)  Zq but not Zyg

(31 both Z; and Z,4 (4)  none of the fields Z, and Ziq
Consider the following field extensions

(I) : R over Q

{0 . Q(M"'E-.. ST ) over ., where Q{-J{Z_Z, NEY ) 15 the smallest subfield
of R contaimning Q and the square roots of all the positive prime numbers.
Which of these extensions is an infinite non-algebraic extension ?

(1) Only I (2} Only II

(3) Neither I nor II {4)  Both I and II

i} i)

e ED . ;
+ 1 sin| i The field extension Qo) over Q is :

Let b= g |
L4

(1) normal as well as separable
(2)  mnormal but not separable
{3) separable but not normal
(4)  neither normal nor separable

Let E be a field extension over ¥ and let @, b ¢ E which are ulgebraic over
F. Let m and n be the degrees of the extensions, F(a) and F(&) over F respectively
such that m and n are coprime. Then, the degree of the extension Fra, b)
over F is :

(1) m +n (2) mn

(3) g.ed. of ;1 and n 4) mh

DL-313-MAT—A 10



45.

46.

48,

Let V = R? be a vector space with the following addition ® and scalar

multiplication @. (x, ¥) € (w, z) =(x + w + 1, y + 2 — 2) and a ©
(€, ¥) = lax + o — 1, ay — 2a + 2). The additive inverse of (2, 3) is :

(1) (=2, =3) (2) (2, -3)

3) (4, 1) 4) (-4, 1)

Let C(R) denote the vector space of all continuous real valued functions defined
on R, with respect to the usual addition and scalar multiplication. If
flx} = 9%% + 8x + ¢ for some ¢ € R. then for which values of ¢, the vectors
flx) and f'ix) are linearly independent in C(R} 7

(1) Anyec e R (2) Only fore = 0
(3) Only forc = 0 (4) Only forc < 0

Let V be the vector space of all n x n matrices over real numbers and W
be the subspace of all symmetric matrices over real numbers. Then the
dimension of W is :

(n—1
1) n? @ 2
t 1) :
@y @ (- 12
Which of the following forms a basis for the null space of the matrix :
1 =1 2 4d

A=0 1 1L D

1 & & 3
[ 37 [-3] 717 [0 [0
0| =1 ol e
1)y , | (2) il
0 1 ] ol
(110 ] 0 |0] |0
1 M [u}‘ 07 [0]
0 g| (1|10 (0
(8 4 |t (4) o L
ol ol o] [1] 0
L0 Lo] (o] lof [1]]

DL-313-MAT—A 11 P.T.0:



49.

al.

al.

52,

5.

Let P, be the vector space of all polynomials in x, with degree at most 2,
with respect to the usual addition and scalar multiplication. The coordinate
vector of the vector 5x% + 3x + 2 with respect to the ordered basis,
e + 1, 2+ 1, x% + a) is :

(1) (2, 0, 3) (2) (3, 0, 2)

(3) (1, -1, 4) (4) (4, -1, 1)

Let w = (uy, ug, ug) and v = (vy, vy, vg). Which of the following is an inner
product .on R* ?

(1) <u, v> = Hylly + Hglly

(2) <u, v» = ulzulz + UEEUEE - u32v32

(3) <u, v> = 2uyv; + UaUs + duglg

(4) «<u, p>.= HiUy = Ugly + Uaglg

A basis for the orthogonal complement of the subspace of R® spanned by the
vectors vy = (2, 0, -1) and v, = (4, 0, -2) is

i lJ, (4, 0, 8_‘.'}

N:-l-—-

(1) (10,03, (0,2,0) {m 1,0, l

1
; | -4 3
Let W be the subspace of R” spanned by the vectors (0,1,0), = 0, EJ The

orthogenal projection of (1.1,1) on W is

(1) f% 1, §J (2) [% 0, jj%

(3) (4,1, -3) (4) (21, 0, 28)

Which of the following linear transformations, T is one-one ?

(1) Any T : R® - R2 2y Tex, ) =(x + v. & + 3]

(3) Tlx, y) = (x + 2y, x — 3 (41 Tix, y) = 5z + 10y, 2x + 4y)

DL-313-MAT—A 12



o4,

39,

Let T : RZ & R? be a linear transformation defined by Tix, ¥) = (= -y,
8x + 8y, 9x — 11y). Then rank and nullity of T, respectively are :

(1) 2 and 0 (2) 1 and 0

(3) 1 and 1 (4) O and 2
W I

Given that —1 is an eigenvalue of A :‘ ‘ The geometric multiplicity of
1 0,

=17F 3

(1) 0 2) 2

3) 1 4) 3

1 =& 3)

Given that =2 ig an eigenvalue of A =|3 -5 3 |. Dimension of the eigenspace

6 -8 4
corresponding to A = —2 is :

(1 0 (2) 1
3 2 (4) 3

Let T : R? = R? be a linear transformation given by T(lx;, x9)) =
(x5, =B + 13xg, —Txq + 16x5). The matrix of the transformation T with respect
to the ordered bases.

B = {(3, 1), (5, 2 for R® and B! = {(1, 0, -1), (-1, 2, 2), (0, 1, 2,)} for

1 3]
2 0 3
(1) |0 1 (2)
5 6 4]
-2 =
- 5 4
i 3
{3) { ] {4) L 1
d 4
2 3

DL-313-MAT—A 13 BT,



29,

6l

61.

Let B be the standard basis for R” and let C = i€ys £3, ... ¢,) be another
ordered basis. Writing ¢y, ¢y, ....... ¢,, a8 column vectors, the transition matrix

from B to O 1s ;

1 0. 0©
0 1. 0 .
(1) (21 [Cq, Gy, . €]
[0 0. 1]
(2 0. 0
@ (0 2. 0 @ 1€y, Ty aiee Q12
10 0. 3
3 A 1 g
If A= and [ = ,then 54 1 + 145 A 1=
3 4 0 1
{ay ad (2) A°
(3) A* ) AP
(2 6]
The matrix A :l 1s positive definite when :
6 ¥
(1) ¥ > 18 (2) ¥y < 18
(3) y = 18 (4) y < 18

Let X be a finite dimensional normed linear gpace. Then which of the following
15 not true 7

(1) Every linear operator T on X is bounded
(2) A subset M — X is compact if and only if M is closed and bounded
(3} X iz complete

(4)  Every subspace Y of X need not be closed

DL-313-MAT—A 14



62,

63.

64,

Which of the following normed spaces has an inner product inducing the
respective norm ?

(1) (Clla, b1, || L) where [|FIL, = sup,, | £(x)]

s 1
2) (2] ) wherella, Iy = (37 la, I'

(3] (Lifw, Bl (k) where | Fll, = || fiz)]dx

—

H

vz
(4} (A o) where lla, ll; = (Zmlﬂn IE]

Let X denote the linear space of all polynomials in one variable with coethicients

in R. For p € X with plt) = ap + agt + aot® + ... + a,t" let
izl = sup {|pit}|/ 0 <t < 1)
lplly = i“ﬂ| + |ay| + . + |a, |
1Pl = maxt|agl, |ay]s o |a,).

Then, which of the following is frue for every p ¢ X ?

1y el <lel el < llpl

2 fply<lplhlizlh <lpla

B lipll=lplh el lpls

@ ldpl<lply, el < el

The dual of ¥, 1 < p < = 15 :

s L g Gor —p e
£ —_— —— T —_— _ =
(1) I with T (2) 19 with T
e e :
(3) 7 with o + P 0 4 ®

DL-313-MAT—A 15 P.T.O.



65.

66.

6,

If @ is a bounded linear functional on a Hilbert space H, then there exists
a unique u € H such that for every v € H, o(v) = <v, u> and || ¢ || = ||« g

This is known as :

(1) Hahn-Banach theorem

(Z)  Closed Graph theorem

(3) Riesz representation theorem
{4) Banach Fixed point theorem

The space Clia, 5] (space of continuously differentiable functions on [a, bl)

is a Banach space with the norm :

Oy W0 =07 ‘ (2 W =0F0 + 070
& b . W2
@) I, =[|F]|dr ) IfI =“|f‘r.xllﬂ rir}

Which of the following theorems is related to the extension of linear functionals

on infinite dimensional vector spaces ¥
(1) Uniform bhoundedness theorem

(21 Open mapping theorem

{3} Cluosed graph theorem

(4} Hahn-Banach theorem

Let U and V be two normed linear spaces. The space ot all continuous linear

operators from U inte V is complete, if :
(1) U is complete (2) V is complete

(3) Dim (V) = e {4) Neither 1] nor V is complete

DL-313-MAT—A 16



69.

T0.

TL.

72.

3.

7.

76.

The analytiec funetion f(z) = u + iv, such that u - v = #"(cos 2y — sin 2v),
i !

(1) ¢® + & +¢ (2} & e
{3) e 4o (4) % 4 ¢
The radius of convergence of the Taylor series expansion of the complex function
1
Fa = S ; = is :
fiz T Gaop about z = 1, is
(1) 1 (2) 2 3) 3 (4) 4
The value of the complex integral j'tan zdz, where C is |z] = 5, 18 ;
i
(1) — 4mi (2) — Bmi (3) 8mi (4) 0
; | zl N
Let f(z)=a + bz~ c2* and @E dz = 4mi, ’:ﬁf—f} dz — 67, 95 ‘r{q dz = Bni, where
= ek i
C ig |z| = 1. Then, the values of o, b and ¢ respectively, are ;
(1) 2,3 and 4 (2) 3, 2 and 3
() 1,1 and 1 (4) 1, 2 and 1
The value of the complex integral jz‘zrel""!dz, where C 1s |z| = 1, is :
o
(1) 2m (2) me (3) m/2 (4) 0
Under the bilinear transformation w=u + v = % the region |z| < 1 is
e
mapped as :
(1) w2 — %« 1 (2) Jw -1] =1
3) Jw+ 2] <1 (4) Jw| <1
The image of the hyperbola %% — 4% = 1, under the transformation w = rs" = 1/z,
18
(1)~ = cos (28) (2) 1% =cos 0
{3) r = cos (20) (4) r = cos (40)
r+ 2
. : Lk dx, g -
The value of the real integral | _ = Errres
2n Lo
(1) £l {2) 3
; i n
(3) 4 (4) e

DL-313-MAT—A 17 P.T.0).



77. The tunctions 1, cos x, sec x are linearly independent on the interval :

i -.

i
(1) (Q, e @ |0 5
b s
n r:
@ |03 4 o
78.  The singular selution of the differential equation p2 + 2xp — v = 0, where
o
= dx:l 18 3
1) x2+_}r2=1 (2) xﬂ—yﬂzl
8) 2=y 1) x2+y=0
79.  The orthogonal trajectories of the family of curves r = klzsec (20) + tan (20}
arc :
1 r = e 2C0s(20) (&) = o C0s126)
(3) r = CE—iﬁinfEHHM (i = CE—IHinLEaJ]-’E

80. The differential equation (x* + 2xr — 3" v” + 3x + 31y + (x - Ly =0, is given.

Then

(1) x =1 and ¥ = -3 are regular singular points

(2) x =1 1is a regular singular point and x = -3 ig an irregular singular
point

(3} x =118 an wregular singular point and x = -3 is a regular singular
point

(4) x =1 and x = -3 are irregular singular points

81, The orthogonal trajectories of the family of curves x¥3 + ¢33 = %3,
are ;
(1) 2™ =y = 4 @ x-y=#
(3} 1 ym's = p L S i

82.  If the general solution of the differential cquation xy" = 4x(y — 2% = 3, is

1
of the form v = x + —. then z =

k & -I;!—I!
- x
k- b— !
X z

DL-313-MAT—A 15
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83. The particular integral of the differential equation ¥ + 4y" + 3y = 1306

COB X, 18 !
(1) o2 (7 cos x — 4 sin x) (21 e (4 cos x + T sin x)
(3 = (cos x + sin %) (4) = (7 cos x + 4 sin x)

84. The particular integral of the differential equation ¥ + y = sec x, i8
(1) f(eos x) In (](sin x|) + x cos x
(2) feos x) In (|cos x) + x sin X
(3) {sin x} In (|eos x|) + x sin x

{4) (sin x) In (|sin x|) + x 8in x

(o]

85. Thegeneral solution of the partial differential equation 2xyz + 2yeg - =y oz

is (where 6 is an arbitrary C! function) :

1) €2+ ¥+ 2% = by (2) x% — ¥2 — 2% = xolyix)

(3 a2 + 3% + 22 = x0pix) (4) x% — ¥2 + 2% = yolylv)
86. The general solution of the partial differential equation :

x[_}'ﬂ — 22 ]P + }'(32 — IE NG = f_J’.’E —}-‘2 L [L 15

(where ¢ is an arbitrary ¢! funetion)

, T e e

(1) @iz -y" +2°,xy2)=0 (2) ¢[I+y,x:er—{]

£ I/ & & lr 2 }I | 2 @ bl

{3) 'I'Lx =¥ ,_2—2|:EI (4) olx" 4y +2,xy2)=0

87.  The general solution of the partial differential equation 2xyz - px’y + gxy” + pa,

is given by (where @ and b are arbitrary conslants)

(1) z = ax2 + by? + 20b (2) 2z = ax + by + Sab
(3) z = ax" + by? + Bab (4) z = ax? + hy® + Bab
- i z- =
88. Under the variables transformation *="77 5= 7057 B 7l =
Fu . atu u
(1} azﬂ ' EEZ 1..2} &32 dEE
4 oFu . (B ) (D
@) “w W R \E,
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89,

90.

a1,

92.

93.

The solution of the partial differential equation i, —au, =0, ig ulx, y) =
(where ¢ and % are arhitrary constants) :

(1) pria’ 52 (2)  arta=yine

(3)  pptia-w (4)  ohiat-stun

The differential equation B+ 2ocn (1~ 3 ey, tu, +u, + 8w =0, is classified
as :

(1) a hyperbolic equation in ¥? + ,}rg = |

(2)  a parabolic equation in x > ()

{(3) a parabolic equation in x> + ;v! |

(4) an elliptic equation in x> + y":" <4

A particular integral of the partial differential equation [D? — (D)2 |z = 1242

dz dz
2 ' -. i D‘-‘_r = —, Dr B i
+ dy, where T % 18
(), 2%+ 2:52}'2 (2 «% + 2x%y
3) «* + 2%y (4] xt + x%H?
: : 3 , de du . .
The solutions of the differential equation ]nga—z, which decay with y,
ri}) X

from the following iz :

(1) |Ar+Ble*™ A, Be R ke N

(2) [A cos (kx) + B sinféx}Je_’lk%}', A,Be R, ke N

(3) [A cos (4kx) + B sin (4h0)le*™ A Be R & = N
(4}  [A cos (dkx) + B sin {%x}]e_l‘%z}', A, Be R, e N

The complete integral of the partial differential equation p + ¢ — 272 = 0,

1s {where ¢ and & are aibitrary constants) -
(1) (@ + 1e% = 8las + 3 + b)°
(2) (a® + 12 = 8lux + 3y + h)°
B) (a® + 1%% = Blax + y + b)>

(4) {a? + 122 = Blax + v+ by

DL-313-MAT—A 20



94.

95.

96,

Which of the points P(1, -1, 3), Q(3, 3, 3) and R(1, 2, 3] lie on the same side

of the plane 5x + 2y — 72 + 9 =07
(1) Only P and Q (21 Only Q and R
(3} Only P and R 4) All P, @ and R

For each positive integer n, let C, be the collection of all those planes which

make posilive intercepts ¢, b and ¢ on the X, Y and Z axes respectively such

s B
that —+ —+==#. Then :
2 b e _

(1) (0, 0, 0) lies on every plane in C,,¥neN

it

(2) (1, 1, 1) lies on every plane in C,,%¥n =N

1 1 11

R R 1 i 3 I\I:,"

(3) [.ﬁ A JEJ lies on every plane in C,,vaeN
_ s 0 5

{4) |=—+—»—| lies on every plane in C,,vneN

2 SR N - P,
If a tangent plane of the sphere 2 o+ 92+ 22 = A76 makes intercepts

, I
a, b and ¢ on the X, Y and Z axes respectively, then P -+ 0 + 2"
b !

(1) 676 (2) L
' 676
(3) 26 (4] !
' T
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97.  Let Si{x, y, 2) and S,ix, v, z) be two polynomials of degree 2 such that

8; = 0 and Sy = 0 represent two spheres and the coefficients of ¥° in each

of them is positive, Then :

(1) 8y + 85 = 0 and 8, 8y = 0 represent orthogonal spheres

(2) 5;+8;=0and5; - 8, = 0 represent spheres but need nol be orthogonal

(3) 8y + 85 = 0 represents u sphere bul Sy — 85 =  need not represent
a sphere

4) 8 - HJ = 0 represents a sphere but 8; + S, = 0 need not represent
4 sphere

Y8. The cnveloping cone of the sphere ¥ + 32 + 22 = 4. with its vertex at

(2, 2, 2) is given by :

(1) 22 432 4+ 2% = 2lxy + vz +zx) - 8

(2) 12+}'g+2222fxy-4-}-'3+3.x}+8

(3) xg+~v2+22:1}'+yz+zx—5

{4) x2+3'2+22=.&:3'+}f3+ex+8

89. Let a, b and ¢ be positive real numbers, If the equalion ax® + h,}fz N

Zevz + 2bxy + 2019 = 0 represents a cone. then -

(1)
(3

100. The equation of the cylinder whose generalors ure parallel to the line -;’- = -“-:— =

ab + we + b =0 (2) ab + ac — b2 =0

ub—ac—hzzu () ab—-:c+!}2:[]

and whose guiding curve is the ellipse 4v® + U2 = lie =88 ¢

{1}
(2)
(3)
(4)

43—z + 3% + By — 22 + 62 = 1
43r —z + 3% + 93y — 92 + 62 = g
4ix — 2 + 32 4+ 8y — 22 + 82 =0
43r — 2 + 37 + 93y — 2 + 62 = 1
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