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Please read each of the following instructions carefully before attempting questions.
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. There are EIGHT questions printed both in English & Hindi.
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. Candidate has to attempt FIVE questions in all in English or Hindi.
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. Question No.1 is compulsory. Out of the 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 is
indicated against it.
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. Write answers in legible handwriting. Each part of the question must be answered in
sequence and in the same continuation.
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. Attempts of 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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2. (a)

(b)

3. (a)

Obtain the general solution of the following differential equation:
A _ _ 3
x—+ (2—x)y =e°*, x>0.
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xZ—z + (2 —x)y =e3, x>0. ()
Find a linear transformation T: R3®> — R3 such that its image space is the plane
x+y+z=0.

T L a0 T: R3 - R3 311a fifore ot g9 9afs a0qar
x+y+z=07%] (5)
If f:[0,6] = Ris a continuous function such that f(0) = f(6), then show that
f(x) = f(x + 3) for some x in [0, 3].

AL £:[0,6] > R T & Fef e UAT E T £(0) = £(6), T =erizy %

[0,3] # FoFefT 2 for £ (x) = f(x + 3) £ | (5)
Find velocity of a particle moving on the surface of a right circular cylinder of

radius b.

BreaT b F UF T AT A 6T Hdlg I TIAHTT 0T KT a9 TG RITrT | (5)

Define a basis of a vector space. Find a basis of the subspace of the vector space
R* (R) generated by the subset
{(1,1,0,—-1), (2,4,6,0),(—2,-3,-3,1),(—1,—-2,-2,2),(4,6,4,—6)}.

Tfeer g9fe & e & gRearioe Fifom) afeer a9f® R* (R) F ITEAETS FT AT

AT HIIT STT IT9HFT
{(1,1,0,-1), (2,4,6,0),(-2,—3,-3,1),(—1,-2,-2,2),(4,6,4,—6)}
3T T | (10)

Let A = i g] Find an invertible 2 X 2 matrix P such that PAP~! is a diagonal

matrix.
Wf?ﬁﬁﬂsz[i g] | U SHHATT 2x2 A P AT HIST o PAP~! U#H
vl sregg g STl (10)

Find the locus of the point of intersection of three mutually perpendicular tangent

planes to ax? + by? + cz? = 1.
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4. (a)

(b)

(©)

5. (a)

ax? + by? + cz? = 1 & E9 ITFIT AFAd T qAl % Tldogad f6g Hi7 favga
AT Hifem) (7)

Show that lim,,_,, cosi does not exist.

ECIERDRED limxﬁocosi T Afedcd A1 & | (7)
Evaluate lim,_ (VX2 + 3x -x) and lim,_4+(1 — sinx)*/*.
limys e (VX2 +3x -x) 3T lim,_ o+ (1 — sinx)/* T AT s7q ST | (6)

State a set of sufficient conditions for local maximum or minimum at a point for a
twice continuously differentiable function f (x,y). Test the function

f(x,y) = x3+y3—9xy + 1 for local maximum or minimum.

ot rfe % waq s arer wed f(x,y) F et g o sl sty ar
ARy w2 % oo waty afdEdt #1 o A | wom

flx,y) =x3+y3—9xy +1 & i 3fge a1 Aoy frge & om odeor
Fifor | (6)

Let f:R? > R? be defined by f(x,y) = (x?+y? xy). Compute the total

derivative of f at the point (1,2).
A Ao ®q f:R?2 > R?, f(x,y) = (x? +y?, xy) & qrvarva g | §53 (1,2)
T f % O AAHAS %0l TUEAT I 1ol | 4)

Reduce the following equation

3x2+5y2+ 322 +2yz+2zx+2xy —4x—8z+5=0
to the standard form. Find the nature of the conicoid, its center and equation of its

axces.

Lo 3x2 4 592 + 322 + 2yz+2zx + 2xy —4x —8z+5=0 FHI JTHIOH
®T H AhH HIOMT| TTHRAST 0l THA, IHRT g AT I AeAT FT THIHLOT AT

it (10)

Find the volume of the solid region that is interior to both the sphere

x24+y? + z2 = 4 and the cylinder (x — 1) +y? =1.

I BT & AT AT AT T ST A x24+y2 + 22 = 4 3{¥ g9

(x—1)2+y? =1 T AAEH AN & (10)
3



(b)

6. (a)
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7. (a)

A particle of mass m moves with a central attractive force m u (r> — c*r) towards

the origin being projected from an apse at distance ¢ with velocity \/(T?“) c3. Show
that the equation to the central orbit is x* + y* = c*.

FSTATT m &1 UF 07 G &g AT S FhT sehviad a8 mp (r® — c*r) & Ifaawe=
2 3 ¢ T Rl oew fig & (2 3 3w F A wifi e smar &

Rt B 38 4T 7 T xf + y* = ¢t B (10)
Write the statement of Stokes’ theorem and verify it for the line integral

. [ (x +y)dx + (2x — 2)dy + (y + z)dz],
where C is the boundary of the triangle with vertices (2,0,0), (0,3,0), (0,0,6).

TITFT o THT &7 I (11Q0 3T TGT THTHA
. [ (x +y)dx + (2x — 2)dy + (y + 2)dz],

= TorT 9T eI T, Sgf ¢ 39 Bt r aie i\ T g S| o (2,0,0),
(0,3,0), (0,0,6) 9X %l (10)

Define wrench of a system of forces. Three forces P, @, R act along three straight
lines x=0,y—z=a;y=0,z—x=a and z=0, x —y =a respectively.
Find the vector symmetrical equation of the central axis and the pitch of the

equivalent wrench.

et ga-fwr F o {5 w5 afvwfva #0 fi7 s P, 0, R #F9en: i I
Wi x=0,y—z=a;y=0,z—x=a 3T z=0,x—y=a% 3171"%‘%
FTALT &1 HalT TeT T T THHT THEHIT AT DS TAT THIST A =l (9

IGEAEL (10)

The tangential acceleration of a particle moving along a circle of radius a is A times
the normal acceleration. If its speed at certain time is u, then prove that it will

return to the same point after a time

a -
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(b) Solve the following differential equation:
%y _ ay _ 2 ,x
Lo xe x> 0.
mferferd st TR 1 gt fAeTferT |
xﬁz—d—yzxzex, x> 0. (10)
dx dx

8. (a)

(b)

A heavy uniform rod rests with one end against a smooth vertical wall and with a
point in its length resting on a smooth peg. Find the position of equilibrium, and

show that it is unstable.

TF TR THTHTT B2 T Teh O (e SHeare a1 & G a7 THehl dars o

TS T UF (6g UF (el Gl a2 T g1 §qad il Baiq J1q Aoy, o7 ey
EREEIRIERREEE] (10)
Apply the method of power series to solve the following differential equation:

2
(1—x2)3732’—2x3—i+12y=0.

=T Aot ffer 7 ST ek Rt asher Teieheor &7 g oy |

2
1-x3) T2 -2xZ+2y=0. (10)
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