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Please read each of the following instructions carefully before attempting questions.
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1.

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.

IAfieaR I Ft Uie T o I ST AT et A 2 |

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.
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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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Show that the similar matrices have the same minimal polynomial.
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Find the asymptotes of the curve.

B +xty+xy?+y3+2x24+3xy — 4y +7x+ 2y =0

amxd + xly +xy? +y3 +2x% 4+ 3xy — 4y% + 7x + 2y = 0 % smwaeasff
AR |

Compute the general solution of the non-linear differential equation

y =xy' + (y")?%, where y’:Z—z

R Aasha qHieRmT y = xy’ + (y')? 1 AT & J1d U STl y’:%

Show that the vector field defined by the vector function
V = xyz(yzi + xzj + xyk) is conservative.
forg 0 o aRE wem V = xyz(yzi + xzj + xyk) @ 9feaiva afcq e deRafea g |

Show that the inner product space is a normed vector space but converse is not true.
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If the plane X+y + z = 1 cuts the cylinder x2 + y? = 1 in an ellipse, then determine the
point on the ellipse that lie closest to and farthest from the origin.

g Taad X+y +z = 1, dfaw G909 x2 + y2 = 1 I a8 a9 g W
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Find the volume of the solid enclosed between the surfaces x> + y> =a? and x? + z2 =
a2.

gst X2 +y?=a? gur X2 + 22 = a? off" H M aTcl 3 T ST 1 hiTeT |

Find the equation of the plane passing through the line of intersection of the planes
a;x +byy+cz+d, =0 anda,x + b,y + c,z+ d, = 0 and perpendicular to
the xy — plane.

A T THIHT 10 A ST foh wFaed a;x + by + ¢z +dy = 0 @
ax + by + ¢,z + d, = 0 FIkr=saT T T H TSRAT & TAT xy-aA o AFaad
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4. (a) Show that every non-zero finite-diamentional inner product space has an orthonormal

basis.
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(b)  Using the concept of diagonalizability, determine A®, where

0 0 -2
A={1 2 1
1 0 3
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0 0 -2
A=(1 2 1
1 0 3

5. (a8 Solve the differential equation

d? d
xzd—x};—2x£+2y=x+leogx+x3

2
A TR x2S — 202 4 2y = x + xlogx + x3 FEARNI

(b) Determine the power series solution about the origin of the differential

equation
d*y dy

—+ 2y =0

— 2y L
(1 x)dx2 4xdx

2
HaH AHHTI (1—x2)%—4x3—z+ 2y =0 & o avft &1, gt forg
qryE J1d H |

6. (@ Find the work done by the force F = (x2 —y2)i + (x +y)j in moving a particle
along the closed path C containing the curves x + y = 0,x2 + y2 =16 and y = x
in the first and the fourth quadrants.

o o =g IqEtar A9k x +y =0, x2+y*? =16 9 y=x FTUC
" A GUAT WA T F = (62 — y2)i + (x + y)j o g fohar 7 shrd it shifor |

(b)  Evaluate the surface integral [f, F.ndA where F = z%i + xyj — y*k and S is the

portion of the surface of the cylinder x? + y? = 36, 0 < z< 4 included in the first
quadrant.
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WWHSF.ndAaﬂmmWaﬁ F = 2% +xyj — y?k @1 S 3@ x? +
y? =36, 0 <z< 4 Slifeh TUw IqATd T2, FILH AL |

A particle is projected in a plane with velocity /p/3a® at the distance a from the
circle of force attracting according to the law p/r” in the direction inclined at 30°to
the radius vector. Show that the orbit is 72 = 2acos26.

T 0 o/ /3 i @ e o wa 2, S /17 Frem 3 srgee 300 3k g e
gicw i fean d afehd A BE Y a AW | g s r? = 2a%cos20 T Al 2 |
R is the resultant of forces P and Q acting on a particle at O. If P is reversed, Q

remaining the same, the resultant becomes R’ . If R and R’ are perpendicular to
each other, show that P=Q.

0T o foig O T HTHA Fedl Pl O k1 Ui 9t R © | 3 P ol S fem s, O =1 347 &
W e A SRoH g R’ gl srar g 1 afe R au R'uw g A @ ad g o
P=0.

Show that every real n-dimensional vector space is isomorphic to R™.
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The amplitude of a simple harmonic oscillator is doubled. How does this effect the
time period, total energy and maximum velocity of the oscillator?

Teh O STI AIeTsh T ST SRHT S T SITAT & T 36 SIcieh ohl GHaTaTe, et ol ae
SATRIHAT ST T AT T TSAT |

*kkkkkikk

ASME-24BC-MAT-| 4

10

10

10



