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Please read each of the following instructions carefully before attempting questions .
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I.

There are EIGHT questions printed in both. English and Hindi.
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Candidate has to attempt FIVE questions in all either in English or Hindi.
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Question No. 1 is compulsory. Out of remaining seven questions, FOUR are to be attempted.
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All questions carry equal marks. The number of marks carried by a question/ part are indicated
against it.

AT A F T 3 | TAF U / 9T F AT 3% 39 g Re aw |
Write answers in legible handwriting. Illustrate your answers with suitable sketches and
diagrams, wherever considered necessary.
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Each part of the question must be answered in sequence and in the same continuation.
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Attempts of the questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank

in answer book must be clearly struck off,
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Re-evaluation/ re-checking of answer book of the candidate is not allowed.
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1.

(a)

(€)

(d)

Show that the roots of the equation P,(x)=0 are real and lie
between -1 and 1 where P,(x) is Legendre’s polynomial of
degree n which is a positive integer.

fAger &0 & @MU Py(x)=0 & HoT aredides § dur -1 ud 1
& 9T § 8T P.(x), n #E & Legendre’s ELEE) D
TATcHS Ui 1

Let the function f be continuous in real line IR. The show
that the set A={x : f(x)=0} is closed.

HIAT Gelel f, aT&dfas W@ IR # §dd & | a9 By &0 &
gHeAd A={x : f(x)=0} T Jg FH=Y gl

For what values of a and b, is the vector field F=
(x+2)i+aly+2z)j+b(x+yk a conservative field.

a du b & Fa A & O, g 83 F=@+2)i+
a(y+z)j+b(x+y)kﬂ$m?ﬁ_=fgl

Give an example of a diagonalizable matrix that does not
have distinct eigen values.

faeruita 3megg &1 3aEeor AfST ot f Bes 3nfdrertaohes A
oTel 3@ |
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(e) A particle executes Simple Harmonic Motion of period 10 04
second and amplitude 5 cm. Calculate the maximum

amplitude of velocity.

Th HOT 10 Hhs dAT 5 A IAH & & HGd Iy &7
frsuriea atar & | a9 afY &1 31sad e iy v S

2. (a) Using Cauchy Schwarz inequality, show that cosine of an 07
angle is of absolute value at most 1.

Cauchy Schwarz sagaaIiaIdl &l YINET Fg gL, ey a0 &
hIGAT HIVT ST RNH AT FA6T ¥ Farer 1 ¢ |

(b) Let V be a finite Dimensional vector space and W, a 07
subspace of V. Then Show that dim AW) = dim V - dim W
where A(W) is annihilator of W.

AT V T 9RfAT oA afem afise § qar w, V &1 3qafase
¢ | a9 facy &0 & dim A(W) = dim V - dim W gl
A(W), W & tafgaex 1

(c) Find the equations of the lines in which the plane 2x +y -z 06
= 0 cuts the cone 4x° - y?> + 322 = 0

T@Tasramwwmwmﬁwzx+y-z=oai§4x2
-y +322=0 @& FEary |
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3 (a)
(b)
(c)
4. (a)

Show that the radius of curvature of the lemniscate (x* + y?)? 07
= a’(x? - y?) at any point where tangent is parallel to the x-

axis, is V2 a/3.

fcy & A aAfIERe (X + y?)? = a%(x* - y?) & Fshar B=ar
fordly fiig o SeT Toel x -3187 & @AW §, V2al3 §

Evaluate lir% x™(loge x)™, where m, n are positive integers. 07
x>

lim x™ (log, x)" FT HAleT FAA FA G m A n  GeAieAs Ui
xX—
e |

Let T:V > W be a linear transformation. Then show that 06
Rank (T) + Nullity (T) = dim (V).

AT AT TV > W U @ FIRT § a9 ey & &
Rank (T) + Nullity (T) = dim (V).

. . . RIS IOY IS B 142 10
If wir. y) = sin (W) . then show that
52w L5 Fu o o 1 . (13 — tan? o)
LA 2.2 -+ y” = an {13l — tan” ).
e Y iy Y ISITE 1441 ' ‘

1 1
3

afe u(x, y) = sin'1(" i yi>“2 , d @y =

T
x2+ y2

X

R a2 ?u = 1
F—— +2xy — +y’—— “—tanu(13 + tan’u)

+
dxdy y dy? 144
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(b)

(b)

(©)

Find the magnitude and the equations of the shortest

distance between the lines

X =y z dx~—2_y—1_z+2
2- 3 1T T T

FECILY f:-_l—_:% gy XZEoyol_ z#2 o AT T 9RATOT

2 3 3 5 2

ammganq&a‘saﬁmwmm_

Determine the general and singular solutions of the

differential equation

d
9p?(2 — y)* = 4(3 —y) wherep = a—i:

Hashel HHIRIOT  9p2(2-y)? =4@ -y)wi p= 2 & cAH
Jar faQivur g Ad HifFu]

Solve the differential equation

in terms of Bessel functions.

2 .
mmmx%+zj—i+f}=oﬁmma%mﬁ
gd HIfAT |

Using method of variation of parameters, solve the differential

equation

d
(D? = 2D +2)y = e*tanx where D = o

aliereT 31w 9uHET ﬁfﬁwmmg,ww
(D*> —2D +2)y = e*tanx where D = %
I gl AU
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6.

(a)

(a)

Given F =yi—z3j+x%, use Stokes’s theorem to evaluate 10
J. F.d7¥ where C is the boundary of the area S formed by
part of the plane 2x + 4y +z =4 that lies in the first octant
and integration around the boundary C is in the clockwise

direction.

F=yi—2z%+x% a1 §, T 987 7 39900 && [ F.d7
& AT AT F ST C, YUHA Ty H FUd @Ade 2x +
4y+z=4 & CIRT T &F S & HAT § TUT FAGRT AT C
& FYeT SvTad A g ¥ |

Find the directional derivative of f(x,y,z) = x? + 3y? + 222 in 10
the direction of the vector 2i — j — 2k and determine it’s value
at the point (1, -3, 2).

afeer 2i —j— 2k & f&er # el f(x,y,2) = x% + 3y% + 222 &l
feerreaen sm@ee AId ATFT Tar s@wr AW &g (1, -3, 2) W
AT AT |

Let V be the vector space of real valued functions y=f(x) 10

satisfying
d3y d*y dy .
E;;-*(SE;;'+ 11dx'—'6y-— 0

Then show that V is 3-diamentaional vector space over IR

AT V, areafds Beredt y=f(x) st &1 @altewor L2 ¢4y,

dx3 dx?

112 — 6y = 0 F U X &, 1 wfew  wAfSe &) O fagy
&V, IR R 3-foddiy wiew aafse ¢ |
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(b)

(a)

Three forces P, Q and R act on a particle and keep it in
equilibrium. If the angle between P and Q and between Q
and R each be 120° then show that P=Q =R

Th $0T W dd s P, Q 3N R & awa § dur s
T F WA § 1 AR yRAF Pawr Q & o gur wd R

“a‘:aﬁaa#wastoO%aa@aﬁramﬁ:P:Q:R.

The particle performing Simple Harmonic Motion has a mass
2.5 gm and frequency of vibration 10 Hz. It is oscillation with
an amplitude of 2 cm. Calculate the total energy of the
particle.

Tl Hadr fd AT §C FUT F GoUa 2.5 JH TUT FFea
$r mgfd 10 Hz § | 2 cm  3TH &7 alelel & | &0 & el
FAT I oA KT |

The motion of a particle under the influence of a central
forces is described by r =asing. Find an expression for the

forces

oo g ?W%WWﬁﬂTﬁrzasinea?m
aftta i a1 ¢ | a8 fr 3P=afea 7a Hifaul
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