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If Lagrangian does not depend on time
explicitly then

(A) thc Hamiltonian is constant
(B) Hamiltonian can not be constant
(C) the kinetic energy 1s constant

(D) the potential energy is constant

For a system with Lagrangian

| P 1
L= (#2537 = w2 (2 +y%) +

axy,az0
What should be the value of w_ for its

normal modes of vibration ?

A w,= o
(B) w0<\/a
© w,>Ja

(D) None of these

Choose both Hamilton’s canonical
equations for the simple pendulum :

N . . _ Peo

(A) 0 =-mglsin@, p,= —=

0 rm'2

B) & =-L% mglsin6-p,
m/

© 6- %,mgfsine= Do

@ 6= mgisin6=—p,
m/

Note : m, / and 6 carry usual meaning

1.

ot e e T el e e b T R M 1

i caah = s

o preas mtmimbn Yo AN LR . BN TR g v+ el e b ok MmUY TR | AP e i e - e 14 2.

~

afe Lagrangian & H “t7 (time) oIt

(A) the Hamiltonian is constant.
(B) Hamiltonian can not be constant.
(C) the kinetic energy is constant.

(D) the potential energy is constant.

L=t(i2+9)- = w22 +y)+
2 2

oxy; o2 (

39gad  Lagrangian T system F

normal modes of vibration ‘tﬁ, Qﬁi‘éf W,

T B S5 BT 91T ?
(A) w,=a

(B) w, <o

(© w,> Vo

(D) T AN T

Simple pendulum ¥ &3 €A1 Hamilton's

Canonical equations %1 g :
(A) 6 =-mglsinb, Py~ _p%
ml
(B) 0,___9_9_ mg/ sin 6 = f
mlza 2 pG

(C) 6= H}::?z,mglsin0= Py

D) 6= %,mg] sin0 = -p

Note : m, / and O carry usual meaning
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Suppose a rigid body with a point fixed

in it, taken as origin is subjected to a

torque T and consequent rotational

motion has angular velocity @ and

angular momentum L then —

o
|

Fe—m+OxL
dt

f:ia+fxa
dt

r:g—-[:+fxﬁi
dt

SRLE T
dt

Consider a rigid body rotating about a

fixed point in it, taken as origin with

kinetic energy T. Suppose L denotes

sum of moments of external forces

acting on it and ®the angular velocity

of the body about origin.

Consider the statements :

If all external forces pass through
the fixed point then T is fixed.

If L is perpendicular to ® then
T will be constant.

Choose the correct option :

(A) Both (a) and (b) are true.

(B) (a) is true and (b) is not true.

(C) (a)is not true and (b) is true.

(D) Nonc of these

4.
(A)
(B}
©
()
5.
(a)
(b)
Series-C

| P R———— A SR A S S Sl

e e ke o8 e e Tl o R AP e R A R R ot S 2
h

U rigid body 39X H U fixed point,
origih % & torque T ¥ Tus
rotational motion ¥ & | 5! angular

velocity @ @™ angular momentum L

3, -

d -
A T=—wo+oxL
(A) T " x
d _
B) f=—®+Lx®
B) T &t
(©) =3 T Txa
dt
d- _ o
(D) fr=—L+wxL
dt

ET % W rigid body 319 2R & TH
fixed point (origin)%ﬁéfﬂhﬂﬁﬁ% |
T g9 kinetic energy 8 | L, origin &+

e external forces % moments 1 AR

AT @, origin % ¢ body I angular

velocity 21

& statements T T :

(ay A | external forces fixed
point'é passﬁ?ﬁ T o1 HH
constant 81T |

b) @R LT 3R B wer srasd 8 Al
T 1 o fRR @ |

a'é’iﬁam I Wﬁm :

(A) (2) 3 (D) INERE |

(B) (a)@d1 s (p)adidid

(C) (a)udi T2 M (b) W2 |

(D) FHARETA

11
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Box A contains 2 black and 3 red bails
while Box B contains 3 black and 4 red
balls. Out of two boxes one is selected
at random and the probability of
choosing box A is double that of box B.
If a red ball is drawn from the selected
box, then the probability that it has
come from box B is —

21

41

10

3]

E

31

13

41

(A)

(B)

(€)

(D)

The standard
distribution is
(A) N0, 0
(BY N(1,1)
(C) N(,1)
(D) N1, O

form of normal

A fair coin is tossed thnice. The
probability that at least one head is
obtained is given by —

(A)

o0 | W

(B)

(&

(D)

SO~ | wr|—

SO

et e sk 4 Rk P Y PP PP A TR ST e 7o ot i W LR T R i AL 42 4

. ——— T g b 8 b okt A} g s ek Bogy o s Vi s bR

atem A 3 2 el it 3 o Tig § 3l
afeg B 1 3 Hreft 3t 4 oA g & 1 S
i § v randomly I TR | &, ¥
A % g3 54 1 probability gt &, =T
B%‘v}l’l’q’ﬁ probability@ﬂﬁﬂaﬁ‘eﬁa
B g1 8 e 1 Fihent 1 39 Tig o S
B & fret-t & awrest Bl —

21

41

10

31

12

31

13

a1

(A)
B)
(€)

)

Normal distribution 7 standard form &

(A) N, 0)
(B) N D
(C) N, 1)
(D) N(1,0)

T fair coin @9 IR IS T | FH B
%H U& head I Hl probability@"ﬁ—

(A)

o0 | W

(B}

©)

(D)

Col~1 @0 th e
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10.

Probability density function of a

random variable X 1s

D<x<l

0 otherwise

4 — dx,
fix) = {I(Hx')

The second moment about origin of the

random variable X wiil be —

) 2
[
(B) 4n
© 21
14
L8
) L-1

An archer shoots an arrow on a running
deer. The probability that the deer is hit

in the very first shot is % and if the deer
escapes, the probability that it is hit in
second shot is %- The probability that

the deer escapes two shots of arrow is

@ =
® o
© o
®

Series-C

it = i e 8 1 T ke S0 TR ety e

i S bt

[7 R R

10.

vt
f(x) = < all+x7)
L 0 otherwise

Dcx<l

3I9gad Probability Density Function
I random variable X ! origin F g

second moment B —

@ 2
(B) 4n
© -1
T
(D) Z_]
weh Rt uw g fagor v el et
2 iqaérﬁaﬁ%anﬁa?rpmbabmty%
2 | =if T =t wieht ) ot o gEd e

o 6t probability -15- 2 1 S shots %

wreft ST &Y probability gft -
@ 2

® o

©

® o
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11.

12,

13.

11

Suppose there is a long sequence of
urns and every urn contains w white
balls and r red balls. A ball is drawn
from urn 1, without noting its colour, it
is put into urn 2, the same work is
repeated from urn 2 to urn 3 so on in
succession. The probability of drawing
a white ball from n'" urn is given by

(A) ( hd J
wW+r

(B) ( nw )‘

w+r
w
(&)
W+t
w
(D}
w4+r+]

The sum of squares of deviations is
least when measurement is done from —

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

median
mean
mode

2C1ro

The folded normal distribution has
density functions :

(5]

1 _X
fix)=c——"¢ 2

V2n

then mean of the distribution is

w
n
2

,x>0

B —

s

s
(&) 3
(Dy 0.7=n

AL - et Wk R WL e e = Lk T P S Tt o e Y T

(-2}

11

12.

13.

1T foran Fop el Y e sl Har @ 3
vgeh Fiel | w iie Frewren 3 3wS T
w e e form 38 wivett wouieh 2 8 T
fea | R el gielt & w 7ig Frbren 3R
wweE A @ e A 3 A s
femn 3o a® 3@ GFa &1 amran 9@
T | nd PET 8w i fees @
probability it

(A) (—ﬂ—“’ J (B) [‘T“’]
WHT W+

© 75 ® 5
Deviations = 371 <Rl I =Adq E.’f, Q?l??j
measurement W‘f a T s EITFQ*Q 9
(A) median (B} mean

(C) mode (D) zero

Folded normal distribution % density

functions :

™o

X

f(x)=ch- e-—z_r,x>0

V2

T distribution %! mean B0l
A
T

® =

T

ki
©) >
(Dy 0.7=

Series-C



14.

15.

16.

17.

18.

Let p denote probability in a binomial
distribution. The skewness of the
distribution will be zero if ~

(A) p<3
(B) p>

€ p=
D) p<

The co-efficient of variation of a
Poisson distribution having mean = 4 is

@A) -

N —

B)

() 4
D) 2

Normal distribution is limiting form of
binomial distribution if

(A) asn—e,p=0

(B) asn—>0,p=gq

(Cy asn—oo,p=n

(D) asn-> o0, neither p nor q is small

For any random variable X for which
E(X) exists, the zeroeth moment about
the mean p, is

(A) 0

B) 1

€y uy

(D) None of these

Moment generating function of gamma
distribution is

(A) ¢

(B) et

< <

D) et

Series-C

v rrr—ks e A B P T —— RS R

Ad e ey o et e

14,

15.

16.

17.

18.

p, probability a1l binomial distribution
£ skewness zero B AT

mean = 4 91 Poisson distribution 1
co-efficient of variation gm

(A)

(B)

(€ 4
D) 2

W= -

Binomial distribution o1 limiting form
Normal distribution E?ﬂﬂ Ife

(A) asn—o o, p=0

(B) asn—>0,p=gq

(C) asn—>oo,p=n

(D) as n — oo, neither p nor q is small

Random variable X @ i@, a1 E(X)
exists T &; My = —>

A) 0

(B) 1

©) Hg

(D) T 8 HIETE

Gamma distribution %1 Moment
generating function 3

A) e

(B) et

(C) ¢

(D) et

11




19.

20.

21.

22,

23.

11

Given a random variable x with its
mean = np and variance = npq, the
name of the distribution function is

(A) Negative binomial

(B) Exponential

(C) Poisson

(D) Binomial

Name the probability distribution for
which invariably :

mean = median = mode
Poisson

Exponential

Normal

Binomial

(A)
(B)
(©
)

For a random variable x with
probability distribution p, = p(x = x;),
i=0,1,2, 3. .., function Zp; S% is
known as -

(A) moment generating function

(B) probability distribution function
(C) characteristic function

(D) probability generating function

Let X and Y be independent Poisson
variable with mean 5. Then given
X + Y = 10, the distribution of X is -

(A) Binomial (1 0, —;—)
(B)
(&)

Poisson (5)

Binomial [5, l}
2

(D) Poisson (10)

The correlation coefficient

(A) cannot be positive

(B) cannot be negative

(C) is always positive

(D) can be both positive & negative

QU s rmim ot o it e

19.

20.

21.

22,

23.

.For a

@ g random variable x with its
mean = np and variance = npq, the name

of the distribution functionis
(A) Negative binomial

(B) Exponential

(C) Poisson

(D) Binomial

AT & probability distribution forees
ﬁ'fa UH:

mean = median = mode

Poisson

Exponential

Normal

Binomial

(A)
(B)
©
(D)

random variable x with
probabitity distribution p; = p(x = x;),
i=0,1,2,3, ..., function Ep; §%i
3¢§7ﬁ function &1 TH & —

(A)
(B)
©)
(D)

moment generating function
probability distribution function
characteristic function
probability generating function

g e X 3ty W3 Poisson variable

%ﬁqﬁﬁmeanS% Iaﬁﬁm'@%
X + Y = 10 9@ X 1 distribution g -

(A) Binomial (10,%]
(B) Poisson (5)
(C) Binomial (5_;,)
(D) Poisson (10)

The correlation coefficient

(A) cannot be positive

(B) cannot be negative

(C) is always positive

(D) can be both positive & negative

Series-C



24.

25,

26.

27.

The coefficient of correlation between

x and y is independent of —

(A) Change of scale only

(B) Change of origin only

(C) Both change of scale and shift of
origin '

(D) Neither change of scale nor shift
of origin

If two regression coefficients between x

and y are b , and b, ., then choose their

correlation coefficient from the options —
(A) bx;}_,/ by:’.x
(B) by, /by
©) b:d:v‘ ) by.t’.r

(D) b yix b:r/y

The random variable X takes the values
0, 1, 2 and 3 with probabilities I_;E’

123 48 d 64

, an . Then the value of
125 125 125

ECOis .
@ =
® =
© =
® =

Given the denominator
D=(l-12)7-(1-r2 )? the partial
correlation coefficient ry, , has value —
(A) (rp-ry3 15 D7

®) 122 ~ T3 Tp3) - D

© (3 Ta3—1p5)

M) (3 13 —1x)D

Series-C

H
i
!

|
|

vkttt s e e Y8 B b e o

PR

[PRSERSRO P

kb5 o o o e BB A gammame Tmermt & A =

M e ot ot St 3 o =

24.

25.

26.

27.

x 3 y % &9 coefficient of correlation

fa fmey W el adl @ 2

(A) Change of scale only

(B) Change of origin only

(C) Both change of scale and shift of
origin

(D} Neither change of scale nor shift
of origin

afe two regression coefficients between

xand yare b, and b, F their correlation

coefficient from the options -

(A) b /by,
(B) by, /by,
(C) bx/y ) bylx
(D) bylx 'bx/y

T random variable X1 A0, 1,2 i

s 1 123

kALK probabilities ThHIT: Eg . -]—2-5-,
48 64 5
s aen s EWMEX) =

{2
(A) -g

1
P
(©) —]5;
(D) 7

Given the denominator
1 1

D=(1-1,3)% (1-15)? the partial
correlation coefficient r,, ; &1 Hi{ i -
(A) (ry—1y3 Ty D

2 _
(B) (13 1) D l

2
©) (13 13-1p3)
(D) (13 13- 1)/D
11




28.

29.

30.

11.

11

De Morgan’s law is given by one of the
following relations. Choose the correct
one —

(A)
(B)
(©)
(D)

AuB=BUA
AUA=A
ANA =9
(AcB)'=A"NnB

“Neyman’s Chi-square” is given by one
of the following four expressions.
Choose the correct one

@) YN

_ 2
® Y-
(€) Z(O;)F')u

(D) N(ad -bey/(@a+b)-(a+c).(b+d) |

(e +d)
where a, b, c, d are cell frequencies of
2 x 2 contingency table.

Which of the following statements is
false given that P(A) =0 ?

(A) P(B/A)=0

(B) PA/A)=1

(C) P(B/A)Y=P(B)

. _P®)

(D) P(B/AY= P(—AU_B)

Fisher’s t-test is applied for testing —

(A) sample mean with known
population mean.

(B) comparing two sample means
when sample eclements are
pairwise correlated.

(C) comparing two independent
sample means having common
variance.

(D) None of these

E 28. De Morgan’s law is given by one of the

i
|
i
i
i

!

Y T LSS BT ) T T8 A i .

190

29.

30.

31

following relations. EEED ﬁ
(A)
(B)
(C)
(D)

AuB=BUA
AUVA=A
ANA'=d
(AUB)'=A'NnB

“Neyman’s Chi-square” is given by one
of the following four expressions. H&l
fasrea =4

2
& Y= -N

_me
© e

D) Nad-bc/@+bh)-@+c).(b=d
“(c+d)

where a, b, ¢, d are cell frequencies of

2 x 2 contingency table.

Tfeé P(A) = 0, Tfaifiga statements o
TH AR | I —

(A) P(B/A)>0

(B) P(A/A)=1

(C) P(B/A) = P(B)

__P®
(D) P(B/A) P(A UB)

Prafafigd faemegl 7 fepdas @19 & Fisher
Y 1-test =T W4T EraT B ?

(A) Sample mean with
population mean.

(B) Comparing two sample means
when sample e¢lements are
pairwise correlated.

Comparing two independent
sample means having common
variance.

3 A g =

known

<)

D)

Series-C
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32. By level of significance, one means —

(A)

(B)

(€)

(D)

probability of committing type 1
error. '

probability of committing type 2
error.

probability of committing pot
type 1 error.
None of these

33. For stratified simple random sampling —

(A)

(B)

(&

(D)

Between strata variance be
maximuimn.
Between strata variance be
minimuun.
Within  strata variance be
maximum.
Within strata variance be
minimurm.

34. Choose the correct option :

(A)
(B)
©)
(D)

P(A N B) <P(A) + P(B)
P(A N B) 2 P(A) + P(B)

P(A N B)=P(A) + P(B) + P(A U B)

None of these

35. For Markov process, what is a frapping
state 7

(A)

B)

(©

(D)

Series-C

The state wherefrom probability
of going to another state is 1.

The state wherefrom probability
of going to another state is 0.

The state wherefrom probability

. .1
of going to another state is 5

None of these

-t

H
i
i
i
!
!
i
!
i
!
i
!
i
i
:
E
{
!
|
I
i
]
i
i
'
!
i
!
i
!

l
t
i

el et i oo SRR 1A

Y mp——— R by S—

e

[R———.

Jou  vrtem mmmamer mame

33.

tad
th

| 32. Level of significance T < g i 2

gt

(A) Probability of committing type 1
ErTor.

(B) Probability of committing type 2
€ITOT.

(C) Probability of committing not
type 1 error.

®) FHRASE A

Stratified simple random sampling *

wied 1 wEt forseea @ -

(A) Befween strata variance be
maximum.

(B) Between strata variance be
minimum.

(C) Within strata variance be
maximum.

(D) Within strata variance be
minimum.

il faper i g

(A) P(AnB)<P(A)+P(B)

(B) P(AnB)>P(A) +P(B)

(C) P(AnB)=P(A)+P(B)+P(AUB)

() T g T

Markov process H trapping state <

v frg faweg # i S saran T/

27

(A)
B)
(€)

)

The state wherefrom probability
of going to another state is L.

The state wherefrom probability
of going to another state is 0.

The state wherefrom probability

. L1
of going to another state 1s 3
7l A s T

11



36.

38.

39.

11

For Latin square experimental design,
break of ANOV A must have at least :

(A)
(B)
(©)
(D)

twao sources of variation
three sources of variation
four sources of variation

five sources of variation

For Bernoulli’s distribution mean and
variance are related by -

(A) o?=pp

® o2=%
i

(©) o=pp

~
&

D) o=
n

Theset S={{x,y):x=0andy <0} is—
(A)
(B)
(€)
(D)

S is convex and unbounded.
S is convex and bounded.
S is non-convex and unbounded.

S is non-convex and bounded.

For M/M/1 queueing system, the
expected number of customers in the
system is —

p

@ =

l-p

p

1-p
None of these

(B)

(<)
(D)
(NB : p = traffic intensity)

o e ol b AN 1SR S = A 7 BB} O SR SR e} Ve e b e

12

38.

39.

For Latin square experimental design.
break of ANOVA must have at least

(< HH)
(A)
(B)
©)
D)

two sources of variation
three sources of variation
four sources of variation

five sources of variation

Bernoulli’s distribution % gerl T mean
3 variance F geg HT E -

o? = py

o=
1

(A)
(B)

(C) o=pu

2
@ o=
®

SetS={{x,y) :xz():’j'f(yé()}sasets

¥ it # f=ffga wr sl & adt s =

T T —

(A) Sconvex set & 3T unbounded set
Hi R

(B) S convex & 3 bounded ? |

(C) S non-convex 3 unbounded 2 |

(D) S non-convex 37 bounded ® |

M/M/1 queueing system o customers
$ anfere dem & o2 i 9w faweu

fear 7/ @ — I T e @ 36 I -

P
& 1
1-p
B —
p
<) 1-p
(D) 39 & HE T

(NB : p 8 traffic intensity ST EATE 1)

Series-C
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40.

41,

42.

43.

If A and B are any two sets, then the set
(A-Byu (B -A)w (A B)iseqgual
to —

(A) AUB

{(B) AnB

(C) BnA'

(D) A'uB

The set of all limit points of the set
1 1

S ={—'+'":meNI,neNl]{ is equal
m n ;

to

(A) ¢

B) {0}

©) {L:mENI}
\m

Dy O, 1

Consider the sequence :
2131415

{a,}: 1, 173333

Letliminf {a } =aand limsup {a } =b,

then

(A) a=1,b=0

(B) a=0,b=0

(C) a=0,b=1

(D) a=1,b=1

a

Consider the statements :

. .1
(a) Thesertes Z sin — 1s convergent.

n=1 n
(b) The series z ——17 is divergent.
a=1n?
Choose the correct option :
(A) (a) is true and (b) is false.
(B) (a)is false and (b) is true.
(C) (a)and (b) both are true.
(D) (a)and (b) both arc false.

Series-C

f40

b L 8 £ =14 T S b e e el ot 10 g i s T AP

|
| 42.
|

Pt rremm ot ol . e . P v} L ehiir | ST ST e T o et - LS . LY =yt o

P
W

41,

Ife A 3B aq=a &, Al
(A-B)u (B-A) U (A nB) TFes
LT 2

(A) AuB

(B) ANB

(C) BrA'

(D) A'uB

EEE’?IS={'1rE—‘};:m ezNI,neNI}ai
@l limit points % Y= B A -

(A) ¢

(B) {0}

) {i:meNI}
m

O O,

T sequence W ICCRER

2131415
{a): = o s s

4 & lim inf {a, ) =a 3 lim sup {a,} =,
a9

(A) a=1,b=0 (B) a=0,b=0
(C) a=0,b=1 (D) a=1,b=1
T ST W

. S |
(a) u‘a’»{@w;sm;aﬂmﬂ%l

(b) % @ Z-}I HUAH & 1
n=1n?

et fasrea 94

(A) (2)Wél 2 3 (b) T E |

(B) (a)7TeTd & M (b) TR |

(©) ()3 p)iadrdy

(D) (a) I (b)TR TG E |

11



44.

45.

46.

11

Let f : [0, 1] — R be a continuous
function and f{t) > 0 forevervt  [0. 1]

Define a new function g{x) on {0, 1] by

X

a(x) = I ft) dt. x € [0, 1]
]

Now, choose the correct option :
(A)
(B)
(©)

(D) g is neither monotonic nor
bounded.

g is monotonic and bounded.
g is monotonic and unbounded.

g is bounded but not monotonic.

n
Suppose f (x) = 11” a

,x e[0,1)and

a € (0, 1). Then clearly f (x) —» l—zl-;
point-wise for every x € [0, 1). Suppose
fix) = ﬁ forx e [0, 1).

Then choose the correct option.

(A) {f (x)} = f{x) uniformly on [0, a)
(B} {f(x)} = f(x)uniformly on {0, 1)
(C) {f (x)} - f{x) uniformly on [a, 1)
(D) None of these

In R, the usual real number system,
(A) (0, 1)is a compact sel.
(B) 10, 1}1is a compact set.

{O) (O, %} is a compact set.

(9] (é, %] is a compact set.

§ 44. "A1§E £ [0, 1] » RT& continuous

H
t
i
f

gl A 8 P " A Y o B Y . 6 rsmbmren | el . g e s S Ak § L § TR 7 §oPhm T o N et 8 1SS SFT PTH SS b § g B o P LTS S 4R

v — b

-
-

43.

46.

function 2 TF f{t) > 0, % @& t F fod
[0, 1]8E
[0, 1] R Uk 741 Be g(x) Towmia foman -

g(x)= J. fitydt, x € [0, 1]
0

o=, w8 fapey @it -

(A) g monotonic 3 bounded T E |

{B) g monotonic 2 % bounded 78 2 |

(C) gbounded 2 Wi monotonic &
(

() g a monotonic & T &l bounded & |

""?,xe[o, 1) 3R

e B £ (x) = ]1
- X

a € (0, 1). Then clearly f (x) — 1—_1;

point-wise for every x € [0, 1). Suppose

f(x) = 1 forx € [0, 1).
1-x

o9 g ey %1 99 it |

(A) {f,(x)} = f(x). [0, a) W THHAH
B) {f,(x)} > f(x), [0, 1) WTHEAH
(C) {f ()} > fx), [a, 1) WIHEHEA
(D) TR TE

A S e ST YoITel! R |
(A) (0.1)TH uga G=A 2 |
(B} [0, 1] U Sga G =4 2 |

(€) (o,ﬂ@éaaaaaﬁl

(D)

(%%) U HEd A 2 |

Series-C
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47.

48.

49,

Let A= The set of all
numbers of (0, 1]

B= The set of all imational
numbers of (0, 1)

rational

and m(S) mean the Lebesgue measure
of S.

Where S ¢ R. Then choose the correct
option.

(A) MN=%JME=%

(B) m{A)=1,m(B)=0
(C) mA =1, m(B)=1
(D) m(A)=0,m(B) =

In a metric
statements.

space consider the

(a): Every convergent sequence 1S a
Cauchy sequence.

(b): Every Cauchy sequence is a
convergent sequence.

Choose the correct option :

(A) (a)is true and (b) is true.
(B) (a)is true and (b) is false.
(C) (a)is false and (b) is true.
(D) Both (a) and (b) are false.

Which of the following set of vectors is
a basis of IR? ?

(A) {(0,0,0).(0,0,1),(0,1,0)}
(B) {(1,0,0),(1,1,0),(1,1,1),(1,0,1)}
(©) {(1,1,1),(1,1,0),(01,0, 1)}
(D) {(0,1,0),(0,0,1}, (0,1, 1)}

Series-C

;47 e A, (0, 1] % o uie T #

S SR EE TIPSl R el bl

rrre o m——_ e i b T

i 49.

s .

——r ————— e~

48.

A= & 30 B, F<TE (0, 1) & o
STafeiy GEA w 9= & | 9 & m(S)
'S 3 T WY o Y Al 2 T8 S R,
& wé ferrea @ |

_1 _1
(A) m(A)—?m(B) 5
(B) m(A)=1,m(B)=0
(C) m(A)=1,m(B)=1

(D) m(A)=0, m(B)=1I

& metric space ¥ F=fifga Fea iR
o
(a) : B convergent sequence, Cauchy

sequence ‘@‘cﬁ% [

(b) - & Cauchy sequence, convergent
sequence% I

Tl fapea 1 -

(A) (2) (b)) EEE |
B) (a) & 2 3 (b) AR |
©) (2)7a M (o) T |
(D) (a) 3N (b) S T B |

Prffiga wgesl § R3 6 basis T -
(A) {(0,0,0),(0,0,1),(0, 1,0}
(B) {(1,0,0),(1,1,0),(1,1,1),(1,0, D)}
© {(,1,1),,1,0),(1,0, 1)}

(D) {(0,1,0)(0,0,1),(0, 1, 1)}
11



50.

51.

52.

11

Suppose characieristic polynomial of a
3 x 3 matrix A, namely | A — Al | =
A3+ 3AZ+ 40+ 3.

Let Trace (A} = x and Let (A) mean
LA =y

Choose the correct option

(Ay x=-3,y=3

(B x=y=3

(C) x=3,y=-3

D) x=y=-3

A matrix M has eigen values 1 and 4
with corresponding eigen vectors

S

A) (—4 vsj

5 10

9 -8
-4 5

3 2}
12
Consider p : RZ — R?2 such that

p(x, ¥) = (a, y) then matrix of p w.r.t.
standard basis of R? is

0 0
1l 0
(1 0
c 0
[0

(B)

©

()

{(A)

(B)

—

©

<

(D)

{50, AN 5 T 3 x 3 FHE A W

i
i

et et ki ot £ s b <5 A0 T AT i e 5 ey b T T oo e o A AL AR Tt L TR A

[Epep—

[ erpR R AR R e

16

51.

52.

characteristic polynomial I97 | A — Al |
=23+ M2+ 4h+37

AT Trace (A)=xAAT(A)TFT A 1=y
&, A wd fwer g7 |

(A) x=-3,y=3

(B)
(€}
(D)

=3

-3

ES T
il

Y
3,
y

It e

J

-3

‘]* T 4> Wk TR M I 3T OF 8
3R [___11] e (?) a I WA E |

o, (22
™ 4,

o1 6 p : R2 > RES®T plx, y) = (2, y) T
R2 3 TS TR F G p 1 IR D

(0 0
1 0
1 0)
0 0

(A)

(B)

(&)

(D)

Series-C



54.

In R?, the matrix of reflection in X-axis
15—

~t 0
@) [O, _1]
i, ©
(B) [0’ _J
0, 1
© (4! Oj
0. —1)
(D) [ |

1, 0

Matrix of anti-clockwise rotation about
origin of a point in R? through an angle
B%is :

cosB, -sinB
(A) )
-sin®, cosb
—c¢os0, sinB
B) )
\ sin@, —cosB
{—cos0, sin®
(©) )
sinB, cosO
cosf, —sinB
(D) )
sin®, c¢osO

55. If cigen value of A is A then an eigen

value of PTAP
(A) A+1
|
(B) Y
< 2
Dy A-1

must be

S6.

If A is an eigen value of A, then
(A)
(B)
(®)
(D)

A is non-singular.

A — Al is non-singular.
A is singular.

A — Al is singular.

Series-C

e v e b 5044 et b s T R S0P B b s SO i <4 BRI A 1 L P TR P A b £ bt Pl T S T P AR £ i i R T T 4 A Y S e A L S LS00 T e et

[ry
~J

53. R23 X-axis § SOedH i SAHE & -
{1, 0)
(A) Lo, -1
(B) Lo
0, -1
. 0, 1)
© |1 o
) 0,-1}
I, 0
54, RO g g B 6 0 amda
of Y gt arelt smegg antl :
( cosB, -—sin®
(A) —sin 6, cosﬁ]
®) —cos@, sinB)
sin, -—cosB
© —cos8, sinﬂj
sinB, cosH
cos0, —sinB
@) \ sin O, COSGJ
55. ARk A uF PR AR A A PIAP R
ot ueh AR W B -
Ay A+l
1
(B) 7
) =
D) r-1

56. A 3Mcag A F1TH AMFHAA AR, A

(A)
(B)
©)
(D)

A Sgoria § |
A-Alogerfa g |
Afafm?)
A-AlfafER

11




37.

58.

11

Suppose V| and V, are vector spaces
over same field and T : V, —» V, is a

linear transformation

Let : rank (T) =r and nullity (T} = v
dim (V) )=mand dim{V,)=n

then :

{A) r+v~n

(B r+v=m

(C) v+n=m

(D) n+m=v

If A:R? > R is given by

X

X
A( ]: xX+y
),’

Y
then matrix of A w.r.t. standard basis of
R? and R> is

(1 0
(A) |1 1
0 1

B ’110‘]
B) 01 1

o}

CI

(D) None of these

|

i
t
a
!
i
1
[
;
I
b
!
|
i
!
!
|
i
!
:
|
i
|
|
1
!
i
!
£
!
i
i
i
;
i
!
i

18

57. WAV, V, T E w3 afew wmiE

58.

I

AR : rank (T) = r 3 nullity (T) = v

dim (V,)=m A dim (V,) =n

(A) r+v=n

{(B) r+v=m

(C) v+n=m

D) a+m=v

aMA-RZ>RIRTE-

AR2 aTR3 P AHS MU & &0 A i

JUeg Aht -
1 0
Ay |1 1
0 1
B 11 0
B) 01 1
1 1
(C) |1 0
0
(D) Y HE TE

Series-C



59.

60.

61.

62.

Consider the statements :
S S
@: —=+=5-— = -1 115 a
al b2 o?
hyperboloid of two sheets.
x° y

2 2 2
z
(b): S+2

Tt 2 = 0 is an elliptic
cone.

then,

(A)

(B)

©

(D}

(a) and (b) both are true.

(a) is true and (b) is false.
(a) is false and (b) is true.
(a) and (b) are both false.

Consider an inner product space V(C).
Fixz e V. Two maps T, and T, are

defined in V — C, where T,(x) = {x, )
and T,(x) = (2, x) foreveryx € V. Then—
(A)

T, is a linear map and T, isnot a
linear map.

B)
©
(D)

T, is 4 linear map and T is not.
Both T, and T), are linear map.

None of T, and T, is a linear map.

Consider the statemenits :

(a) | zJ? is nowhere analytic.
(b) |2 has no singular point.
Then

(A} (a)istrue and (b) is false.
(B) (a) and (b) are both true.
(C) (a) and (b) are both false.
(D) (a)is false and (b) is true.

If u = y? — 3x%, then its conjugate
harmonic is :

(A)
(B)
©
(D)

3xy? —x3

x? — 3xy?

x* = 3xy
None of these

Series-C

i L I TYS L TP T By At WA

Arm—— Tarr b Bk T e et b T TR

i
b -

60.

61.

™
g

22
(a): %+%_% = -} b %‘Iﬁﬁ

(by: —5+

n

&
(A)
(B).

() 3T (b) S T & |
(2) TEH & 3 (b) TR |
(C) (a) TR ST (b) AR |
(D) (a) 3 (b)) TEF |

T HGUEH Tt V(€)1 e o e
‘o A R | V —» C A yfafE T, 3
T, afenia e sl T(x) = (x, 2) 3k
Tz(x)=(z,x),v%aamx%%qta’r-
(A) T, e i 2 3l T, e
waRm=adig |

(B) Tzwﬁmgﬁﬁa%aﬂzmﬁ%:
(€) BT, 3 T, Waw il € |

(D) i T, 3l T, e om0 8 |

ﬁm%ﬁaawmﬁanai:
(2) |z Reaisg)
) zPAwE fkm g
ad

(A) () TR (b)Tera R |
(B) (a) 3 (b) AN TAE |
(C) (a) IR (b) AT E |
(D) (a) TR ARG TAR |

R u = y3 — 3x2y A TEHT TP T
&

(A) 3xy?-x3

(B) x-3xy?

() x*—3xy

(D) T ARE T

11




63.

64.

65.

66.

11

Area of triangle on the Argand plane
with vertices at z(= 0), iz and ongin 18 :

(A)
(B)

|2 |2
ENPY-
3

I 2
;|?5|

©

(z2+2)

I
o -

Radius of convergence of the power

'E“
serl is:
eries Erzn 1

(A) o
B) 1
(cy 2

4
(D) 3

Consider the bilinear transformation
_3z-4

T oz-1

This transformation is parabolic.
This transformation is clliptic.
This transformation is
hyperbolic.

This transformation has two fixed
points.

“f

(A)
(B)
©)

(D)

Suppose f{2) is a polynomial of degree n,
Consider the statements :

{a) f(2) has no singularity in any finite
part of the Argand plane.

(b) f{2)has a pole of order n at infinity.
(A) Both (a) and (b) are true.

(B} (a)is true and (b) is false.

(C) (a)is false and (b) is true.

{D} Both (a) and (b) are false.

g i 1

i e e byt M g Smabdetd AT

|
|
I
i
i
:
|

20

63.

64.

65.

66.

0T GHGH W 2 (+ 0), i Td Feiteg W
Bﬁﬁﬁﬁﬁl&}ﬁé"ﬂ

(A)
B)

E1%

©

>

o et w = 22 R
qE WIARIH TR R |

7 Gefgefir saier & |

7g IfTEaRE T § |

g Fm fag weriaw } 1

(A)
(B)
©)
(D)

#AT fe ﬁz),n%mﬂ@a@qﬁ% |

Fﬂﬁqﬁ(ﬁ:

(a) O GAdel < TRt ot ofif s A
f(z) % =18 fafma 7 2 |

(b) 3IFTH ﬁgf(z)ﬁnmﬁm@'ﬁa
2

(A) (2) IR (L) INTAE |

(B) (@RI (b)T@R |

(C) (2) 7w A (b) TAR |

(D) (a) 3 (b) T TG & |

Series-C



67.

68.

69.

70.

No. of roots of 2° + 152 + 1 = 0 in the
disc{Z|<2is:

Ay 3
(B) 2
() 4
®) 3

Value ofj‘ 2 D)’
wherec={ze C:|g|=2},15~
(A) 1

B) i

<€ 0

Dy -1

Solve the system of congruences :
{x =1 (mod 4)
x=3 (mod 5)
(A) {-3,9,-15}
(B) {12t+9:1 e z(set of all integers)}
{C) {24t+9:tez}
(D) {24t+21:tez}

No. of divisors of 0 (zero) in ), (setof

residue classes modulo 12} wurt.
multiplication modulo 12 is -

z2,={0,71.2,., 11}
(A) '
(B)
©
(D)

=

Series-C

|67, fom:|zi<285+ 152+ 1 =0HTH

l

; I
L@ 3 ®) 2
L © 4 ®)

| 68. j ¥ mramEs

Fc={zeC:{z|=2} 8-

A 1 B) i
C) 0 (D) -1

69. Frakifiea s PRI R
x=1 {mod 4)
{x.=-3 (mod 5)
(A) {-3,9.-15}
(B) {12t+9:t e 2 (set of all integers)}
(C) {24t+9:te 2}
(D) {24t+21:tez}

70, 2,={0,71,2, . 11} % 9813
residue class of 1, modulo 1231 |
% | Multiplication modulo 12, ¥ o
a2, 5 0 ¥ divisors fHa & ?
Ay 7
(B)

©
D)

Y T =)

21 11




71.

72.

73.

11

Suppose S _ is the set of all permutations
on the n symbols 1.2, 3, ..., nand A_ is

the set of all even permutations on these
symbols. Then under usual product of
permutations S_ and A are groups and

A is a normal subgroup of S,.
Consider the quotient group S /A .
O(S /A ) is —

A) 1

B 2

(C)y 3

D)y 5

Number of distinct conjugate classes of
permutation group S, is

(A) 2
(B) 3
Gy 4
D) 5

Consider the statements :

(a) zZlij={atibjaczandbe g}is
aUFD

(b) z[ﬁl={a+b- J-6 laez
and b € 2}

is a UFD (Unique Factorisation Domain).

Then :

(A) (a)is false and (b) is true.

(B)

(8

(D)

(a) is true and (b) s false.
Both (a) and (b) arc truc.
Both (2) and (b) are false.

LTI

[ ——

22

72.

73.

w6 S, W 1 2,3, n R
S % aged &, 3 A, T Tl ®
W S A § | T T 8 o e
¥ T IR HaEd S, WA, TR LW
A_TE S, 1 SO I9EE § | 31eg feam
| S /A, MM O(S /A,) BT -

Ay 1

B) 2

(© 3

D) 5

3
(C) 4
D) 5

Preferfiga sem i =t
(@) z[i]={a+iblaez3bezg}is
aUEFD

(b) zJ-61={a+b V-6 |acz
Wb e 2}

UFD (Unique Factorisation Domain) & U

G

(A) (a)7Tra & 3 (b) T 2 |

(B) ()T I (D)2 |

() ()3 (b)IT&E |

(D) (a) 3R (b) S+ Terd ] |

Series-C



74.

75.

76.

Consider the following statements :
{a):
(b)

Note: ® PID means Principal ldeal
Domain

e ED.
Domain

e UFD means Unique
Factorisation Domain

Both (a) and (b} are true.

3 aPID whichisnota E.D.
3 a PID which is not a UFD

means FEuclidean

(A)
(B)
©)
(D)

(a) is wrong and (b) is true.
(a) is true and (b) 1s wrong.

Both (a) and (b) are wrong,.

A basis of the
Q2 , V3)of Qis—

(A {V2,43)
®B) (+¥2,43,1}
(€) {1,42,+3,46}

(D) None of these

field extension

Splitting field of the polynomial x* — 2
over Q and degree of this splitting field
over Q are —

&) Q@*,i.4
B) Q@*.i)8
© Q@%,i.8
(D) Q(2é,i), 16

Series-C

[ )

mres b oo AT B Pt Yot e Ak i e e AT L R T

[ PRI R e B

it =t nn

(2]
W

75.

76.

(a) 3T PIDRRMINMED. TR
(b) 3TH PID fircha s UFD & |

Note : ® PID means Principal Ideal

Domaimn

e E.D. means Euclidean
Domain

e UFD means Unique

Factorisation Domain

(A) (a) 3 (b) QA FEE |

(B) (a)Tem@ 3 R (b) TR F |

(C) (a)Udi 8 3 (b) T2 |

®) () 3R () TEEE |

Q¥ RRaR 83 Q( V2, /3 ) 3w
T —

(A) {2, 43}

®) {¥2,3,1}

©) 11, +2,+3,6}
(D) T 8 A=

g x* — 2 1 splitting field over Q 1
g Al 3@ & H over Q, faft =
gt 7

Ay Q4,04

B Q@708

© Q@*,i)8

D) QQ%,i).16

11




77.

78.

79.

80.

11

Let fix) =x% + 2x2 + x— 1. Determine in
which of the tollowing choices of the
field k, f(x) is irreducible over K.

A) k=Q

(B) k=R

(C) k = F, (the finite field of two
elements)

k = F,, the finite field of three
elements

»)

Hints: F,=2,:=<{0,1}, ¢, >

Fi=2y:=<{0, 1, 2}, @3, 837

No. of subfields of a field of z'*
clements is —

(A) 3

By 4

€y 7

(D) 9

Let A and B be sets of m and n elements

respectively. The no. of mappings from

aset AtoasetBis-

(A) ™

(B) mxn

(C) m"

(D) m+n

Let X = {1, 2,3 4,5} then which of the

following is a topology on X 7

(A) {X,4,{1.2,3},{2,3,5}, {1, 5}}

(B) {X, ¢ {1}, {2}, {1, 2}, {4, 5},
{1,2,4,53%, {1.4,5}, {2,4,5}}

©) {X.¢,{1,2,3},{1.2.4},{1,3,5}}

(D) None of these

it 4 3 e b A i g s LR ot S

o e et et 1 A L. PS5 Sy L TR 3 R e S Y T S o L R Mg Yoy e U o R 17

VTS PR T TR S B A et S

[N
FS

77.

78.

79.

80.

T B f(x) =3 + 2x2 + x — 1 | 3 faape
H 999 wi, 9 W/ (), field K ®
irreducible # |

(A) k=Q

(B) k=R

(C) k = F, (the finite field of two

elements)

k = F,, the finite field of three
elements

Hints: F,=2,:=< {0, 1}, &,. @

Fy=2,:=<{0, 1,2}, &3 6>

D

7! JEEE A 8 & 3IweE f e
st —
(A) 3
(By 4
©) 7
M 9

HE R ATE B Y m 3 n clements
9T sets & @ A to B mappings §i qE
B -
(A)
(B)
©)
)

A X = {1, 2, 3 4, 5} @ FAfcaiad sets
T #H X T T topology B ?

(A) {X,4,{1,2,3},{2.3,5},{1.5}}
(B) {X, ¢, {1}, {2}. {L. 2}, {4, 5},
{1,2,4,5},{1,4, 5}, {2.4,.5}}

{X,9,{1,2,3}, {1,2,4},{1,3,5}}
T | $iE T

nrn
mxn
mn
m++n

©
)
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81. Letf: A ->XxY begivenby

(A)

(B)

(G

(D)

f(a) = (fi(a), f,(@)) and { is
continuous, then :
fi:A>Xandf,: A—> Y are
both continuous.

f, : A — X is continuous and £, :
A — Y needs not be cont.

fi ©+ A > X needs not be
continuous but f, : A — Y is

continuous.

None of these

82. Product of two Hausdorff spaces is —

(A)
(B)
()
)

Hausdorff space
A closed set
A discrete spacc

None of these

83. For the functional equation,

b

y = [ fx, y@), ye) dx

a

Euler-Lagrange equation is

(A)

(B)

©

(D)

Series-C

ek b R SRR T s Tt RS SRR | e s S At b 1 S T LT b T e e ik P i SR 1

U —— A

| o ]
h

82.

AT fR £ A - X x Y be given by
fla) = (f(a), fy(a) M f is
continuous, a

(A) f:A->X3WME:A>Y adl
continuous & |

(B) f, : A — X continuous 2 3
L:A— Y & cont. B IAETH
e

€ f,:A-> X %1 cont. BT A6
T RIWGS, : A — Y is continuous
21

(D) ¥ 4 %I TE

3 Hausdorff spaces 3! Product 2-

(A) Hausdorff space
(B) A closed set
{C) A discrete space

(D) T 8w T

Functional equation,

b
y(x) = j' fx, y(x), Y() dx ¥ @

Euler-Lagrange equation H G -
(A) of _d ?ﬁ]:o
o' dx\ox
(B) of _dfof =0
ox dx\ay

p
(C) F 4 EE):()
& dx\ox'
(
(D) of_d EJ:O
ox dy\ox'

11



84.

85.

11

Extremal

RC)

of the functional

[oficon® aris

ol

(A)
(B}
(€)
(D)

Catenary
Parabola
Circle

Straight line

By forming a difference table find the
missing values of vy in the following
table assuming the third differences
equal to 0.

x 0 5 10 15 20
y 6 10 ° 17 ?
N
4 [ Y2
20
(A) y, =4l y,=—
3
40 21
B = H, == ——
(B) v, 3 ¥Y» 5
21 20
C o= __ =
) ¥ 527 3
41

Suppose x assumes the values a,a + h,
a + 2h, .... .... consider another quantity
depending of x, expressed as f(x).

In this context we know Af{x) = f(x + h)
- f(x) and Ef(x) = f{x + h). We also

2
adopt E-! f(x) = f(x — h). Then —AE—x3 =

6h2x
6hx?
6hx

None of these

(A}
(B)
(8
(D)

1
t
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85.

86.

extremal E.T’TT -

(A)
(B)
©)
(D)

Catenary
Parabola
Circle
Straight line

i x5
| 84. Functional .[y' \/1+(Y')2 dx <RI
)

Difference table ST y & 3IF1d WA
¥ qd @A, qg A TR third
differences % WH I 2

x 0 5 10 15

1 Z
20
(A) Y1=41,Y2_—3“
40 21
B = g =
(B) vy, 32T
21 20
C =_’v _— —
©) vy, 52 3
41
o) y1=_§_aYQ_2O

2 f(x).

7 Ted F operators AU E & 9 A &

AeH & Af(x) = f(x + b) — f(x), Ef(x) =
2

fx + h) T B! fx) = fx—h), @ A?x3=

(A) 6h%x
(C) 6hx

(B) 6hx?
(D) FHAFREAE

Series-C



87. Apply Picard’s iteration method and

choose the second iterate of the Initial |

Value Problem :

y=xry, y(0)=1 a

from the given options :
3

X i
(A) 1+x+—
3
; |
(B) l+x+x+
34 |
© 1+x+x2+ 4 2
14
o4
D) 1+x* +—
4
88. Using backward difference table, find
rate of growth of population of a town
in 2001 whose population data is as
follows :
Year: 1971 1981 1991 2001 2011
Population : 19 39 58 77 94

(in thousand)
Hints :

h.f'(a) = 5f(a) + % 82f(a) = % 5f(a) +

1.5 thousand per year
1.9 thousand per year
1.93 thousand per year

1.93 thousand per year

(A)
B)
©)
(D)
89. Giventhate? =1, el =272 e2=7239,
cd = 2009, e* = 54.60 then the

4
approximate value of I e dx
0

using Simpson’s rule, comes around —
(A) 353

(B) 535

(Cy 538

(D) 54.5

Series-C
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[ 87.

88.

Year:
Population :
(in thousand)

89.

Picard’s iteration method ®1 TG §U
Fr=ferfiga Tvp -

y=x+y,y0)=1
% second iterate solution ! ﬁ'& B
faregid @t -

3.

1+x+

A)

3
x
ltxxd+
13
3 4
x x
l+x+x3+ —+—

4

(B)

©

4
1+x2 + =
4

(D)

Backward difference table T SEHT
AR F@ 2000 4 I\ TR H
population 1 growth rate I 9l I
f@at population data Fr=farfiaa 2
1971 1981 1991 2001 2011
19 39 58 77 94

Hints :
h.f'(a) = 8f(a) + % 52f(a) + —;— 3f(a) +

1.5 thousand per year
1.9 thousand per year
1.93 thousand per year

(A)
(B)
(©)

(D) 1.93 thousand per year

Rormel=1,e' =2.72,e2=7.39,¢3 =
20.09, e* = 54.60

4
Simpson’s rule ¥ J ¢ dx T "HH

0
FereTar 8, o —
(A) 53 (B) 53.5
(C) 53.8 D) 54.5
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91.

92.

93.

11

Suppose
A={{f:{i 2} =N}
and B={f|f: N> {1,2}}
Note : N denotes the set of all natural
numbers.
Then choose the correct option —
(A) A and B are both countable sets
{(B) A and B both are uncountable sets

(C) A is uncountable and B is
countable

A is a countable set and B is an
uncountable set

(D)

Given a group of n women and their
husbands. How many people minimum
in number, must be taken out from
these 2n people, to guarantee the
presence of atleast one married couple ?
Choose correct answer —

(A) n-1
(B) n

(C) n+1
(D) n+2

It % + Py = Q is a linear differential

equation of first order then —

(A) P and Q are functions of x only
(B) P and Q are functions of y only
(C) P, Q are functions of xand y
(D) None of these

Suppose P, Q and R are functions of x,
y and =
Integrals of
dr _dy de
P Q R
represent —
(A) A system of curves
{B) A system of surfaces
(C) Envelope
(D} None of these

ot AL 11 danr o s e o 4P
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91.

92.

93,

i 90.

A={fif:{1,2} > N}
M B={f|f:N—>{l,2}}
Note : N denotes the set of all natural
numbers.
7= vd e w1 -
(A) A and B are both countable sets
(B) A and B both are uncountable sets
(C) A 1s uncountable and B is
countable
A is a countable set and B is an
uncountable set

(D)

e 9g B UR-ueht &% n Sifedi &1 1
2n AT # 0 & H1 fha A H) gAH
%4 4 $A T arfea T a2
HE IT R G -

(A) n-1

(B) n

(C) n+1

(D) n+2

ﬂﬁ%+?y=Qorder1ﬁlmear
differential equation 2

(A) P k- 14 Q are functions of x only.
(B) P 3! Q are functions of y only.
(C) P, Qare functions of x and y.

(D) T A wig T

aer f6 P, Q WK R x, y 91 z &t

functions & | @ ¥E system of
differential equation

dc _dy d=

P Q R

frefa e

(A) Curves sl T T8

(B) Surfaces 51 TS HHg

(C) Envelope

(D) ¥ HR &

Series-C



94.

95.

96.

For the O.D.E.

dzy
dy?

—4y=2sinx
Complementary function is —
(A) ceF+e,e® g

(B) ce¥+c,e™

(C) ¢y -e™+(c, o) e

(D) {c, +ex) e+ e ™

Singular solution of the ODE :
(xy —y)? =x¥x? - y?)

is given by ~

(A) y=x-sinx

ol n
(B) y=x-sin [x+4)
€) y=x

n
D) y=x+—
())x‘4

Choose complete integral of

\/5"‘\/& =2x

from the given options :
(A) z=(@+2x)2+by+c
(B) z=(@+2xP +tay+b

C) #= é- (a+ 2P +ay+b

(D) z:% (@a+2x)*+bly+b

Series-C
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94.

9s.

96.

2

O.DE. gl__z _4y=2sinx
fal

& 7@ Complementary function Bfi -

(A) ce¥+e g™+,
(B) c,e¥ + o™
(C) ¢, e¥+(c,+ex) e

(D) (cy tepx) e + cze‘z"

frefefga ODE :

(ry' =y =2 - y?)
% Singular Solution 1 @S
(A) y=xsinx
(B) y=x-sin (x-i-%)
€ y=x

i
D =x 4+ —
D) y=x+-

fed m fopeat @
\/;)+Jc_1 = 2x

%1 Complete integral @IS :
(A) z=(a+2x)> +by+c
(B) z=(a+2x)3+ay+b

()] z=~é— (@a+2xy+a’y+b

©) z=% (@a+ 203 +bly+b

11



97.

98.

100.

11

Suppose P, Q and R are functions of

-,

OF
x, yand z:z2=2(x, y). p = o and;

9=3y . The Pp +Qq — R represents —

(A) A system of curves
(B) A system of surfaces
(C) Envelop

(D) Nonc of these

Choose the singular integral of the

pde. 2=px + qy — Z.JE from the
given options.

(A) x+y=1

By x=y

(C) x-y=1

D)y x-y=1

For p.d.e. 2&x —~ px* — 2qxy + pq =0

set up Charpit’s auxiliary equations
dp dx dq _
A B C

Choose the correct option :

(A) A=2z-2qy,B=0

(B B=x?-q,C=0

(C) A=0,B=0

D)y A=2z-2qy,C=90

Consider a planet of mass ‘m’ orbiting
around the sun under inverse square

law of attraction —- p.m . If the position of
r’

the planet at time t given by polar
co-ordinates (r, 0), then the Lagrangian
L of the system is given by —

(A) LmE2r2p?)- B0
’) Tr
(B) é—m(i‘ +r2 o)+ D
(©) —lz-m(i'2+éz)m-"£n—
(D) lzm('r2+92)+”—

98.

100.

%9‘7. W%P,Q.Rﬁmctions%x,y,ziﬁaﬁ
!

z=2(x, ¥} l%ﬁ(% & fd wo:
symbolspa?ﬂqﬁlm@mé, ar
Pp + Qq = R &iidi 2

(A) Curves 1T g

(B) Surfaces 31 Ush THg
(C) Envelop

(D) THABETE

pde z=px + qy — 2@ # singular
integralﬁﬁ@‘ﬁ—

(A) x+y=1

B) x=y

©) x-y=1

D) x-y=1

For p.d.e. 22x —px? — 2gxy +pq =0

set up Charpit’s auxiliary equations
dp _ dx dq
A B C

(A) A=2z-2qy,B=0

(B) B=x>-q,C=0

) A=0,B=0

(D) A=2z-2qy,C=0

m mass % TF planet G F R

inverse square law of attraction E; *
I

84 ¥A W & | 3¢t @9 R planet
polar co-ordinates (r, 8) % at 3 nfaam
system I Lagrangian L T value gefi-

(A) %m(i'2+r2 g2y bk
r

(B) %m(i2 +12 92)+_p£n_
© Lm@2+er)_bm
2 T
pum

D)

l11:1(1"2+[§2)~1——
2 I
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