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MATHEMATICS
Paper-I
fratfe @ad : @i qv2] [ qurtes : 200
Time allowed : Three Hours] [Maximum Marks : 200

@z (i) szl aifare gvT G 1 U9 6 Uy @ue § i gel § @ Sy a1 @l &t
F | o7 e gl il 8T @R |
(i) TGl & 3 THAE |

Note: (i) Candidates should attempt Question Nos. 1 & 6 which are compulsory and
not more than two in each section of the remaining ones. In all, five questions
are to be attempted.

(ii) All questions carry equal marks.
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1. (37 Tag =T - .
1l ++/tanx 4
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@ fag A& FRw® (2,3, -5)¢ | Forg A BT ST AT Tt 3BT FHISOT T shiford <
fiF Tar OA | THHIOT a1 &, 78 O qA fag 2 |

(®) maﬁm%wwﬁ%ﬂﬁmw&vgmaﬁmaﬁm%@m%m
(x +2y, ¥, —x + 3y) FETHE, V,(R) FT ST &, T x, y € R.

(8)  Taehel HHIHT
(ch—ay)dx—(ax—yz)dy=0Eh‘\fEFTEhL\pI\TIQr I
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The co-ordinates of a point A are (2, 3, —5). Find the equation of the plane through
A and at right angles to the line OA, where O is the origin.

Show that the set W of the elements of the vector space V4(R) of the form

(x+ 2y, y,—x+ 3y) where x, y € R, is a subspace of V,(R).

Solve the differential equation
(x* —ay) dx - (ax - y?) dy = 0.

T UTE ViFH 8T FR I RO T & SR T s e SaRorg UR VH IFAT U
uRfad fadta ¢ of fag =

ife (T) + I (T) = formm U.
g it % as dors T & sfaenaforer a@ & 9ra sihvemafre gk asa:
AT e |

Let U and V be vector spaces over the field F and T be a linear transformation

from U into V. Suppose that U is finite dimensional. Then prove that

rank (T) + nullity (T) = dim U.

Prove that distinct characteristic vectors of a linear operator T corresponding to

distinct characteristic values of T are linearly independent.

T X0 + 3x%y —dy? —x + y + 3 = 0 F AN P |
fergr o @:\E

Find the asymptotes of the curve

P+3x%y -4y —x+y+3=0

Prove that : I—(%—)z ‘\/1_1:
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@ W a® + by? + cz2 = 1 & fag P, B,y) W e, o T wueed @
G, Gy, Gy W feid € | T9% #IG PG, PG,, PG, U fad sua & £ | afg

2 2 23D -
PG/ + PG; + PG} = k? @ P 1 f=ge 1 T |
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[
Find the condition that the line +=4Acos 0 + B sin 6 may be a tangent to the conic
l
—=1+ecosH.
r
The normal at P(a, B, y) of surface ax? + by? + cz2 = 1 meets the three principal
planes at G,, G,, Gj; prove that PG, PG,, PG, are in a constant ratio. Further, if
PG} + PG; + PG] = K, then find the locus of P.
[ araeher WHieHOT & el T :
Loody 1 ¢
(1) dx + PR
L&y dy
(i1) cb62—4dx+4y-x + &*+c0s 2x
. 5. gl
@) aqawmﬂmdxrz 2+ 5y =€ - sin x i & FIT |
) &y dy
(i) 3Tl THIHIOT x2 o2 X3y =X log x =t & HITIT |
Solve the following differential equations :
Cody 1@
) Gx+x = o
dy d
(i) a%—4axx+4y=x2+ex+cos 2
(1)  Solve the differential equation
dy _d _
a)zi—2axl+5y=ezx-smx
(i1)  Solve the differential equation

dy d
xzd—x)zi—xa%—By =x? log x
3 [P.T.Q.
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6. (37) wwfod weT 3R I TCH i URHITT HIIT | grafewd oot i 5631 3 37 01 ford
T WHYEROT T T |

(@) aft smifereh B s, 5,, 55 A FA H (B [0S 1 ST AR BA: W, W,, W B al
fog =it

W, (32—53)+w2 (33—51)+w3 (8;—58,)=0.
(7) faafrafw2a-b+3c, a+b—2C W a + b — 3¢ U GHAAE &l &, 5Tl a, b, ¢
U GHAAE ST TR © |

(8) g 3R T gL P % 3T Th HT 56 r = 2a cos 0 WA & | 5T &1 99 71
HieTT |

(a) Define an impulsive force and its impulse. Obtain the equation of motion of a

particle under the action of an impulsive force.

(b) If w,, w,, w, be the apparent weights of a given body in liquids of specific

gravities s, s, and s, respectively, then show that
(c) Show that the vectors 2a — b + 3¢, a + b — 2¢ and a + b — 3¢ are non-coplanar
where a, b, ¢ are non-coplanar vectors.

(d) A particle describes the curve r = 2a cos 6 under the force P directed to the pole.

Find the law of force.

7. (31) WA TS TRWE | fog i
(i) Vx(VxA)=V(V-A)-V?A
i) V-(VxA)=0
@ F=yi+12) +xk ¥ ford, @ i 5t et St @i S et 22 + y? + 22 = 1 &
T 37 e & 7T C 39 9 e |
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(i) V-(VxA)=0

Verify Stoke’s theorem for F = y? + zj\ + xlfz, where S is the upper half surface of
the sphere x> + y2 + z2 = 1 and C is its boundary.

(i) FHHHT S B IR FHifeQ dAR o FiFT 7 v Hewis Hem ¥ 30
AT FAAE |

(ii) [ij,k]ﬁn[l;}$ﬁamaﬁ%f@ﬁaﬂ?mmaﬁﬁq

50 1] -t
18 HITT [ 799 THR & FFeine Hras fHHt uiewr & saaa 78 & |

(i)  Define Kroneckar delta and show that it has the same components in every
coordinate system.

(i1) ~ Write the relation between [ij, k] and {ll:n} and hence show that

4 [£]-vm Y

Show that Christoffel brackets of the first kind are not components of a tensor.

U RT Feare e, et Uispfash eare 2ma &, SEATaT 3787 311 3TE-3A€X F0T o

aTed 9% TR AR 3R Tl T E 1At R YR W SR SEh! e resdl oTiek A & At f9g
- 5 . % ‘ N4 )3

FITAT 7o 7% TF I 5 MR § Gl § gl et B ;{1 + 205, cot u]'ef |

=1 e AR (@Il y = 0,2 = 0 AR x = 0, z = ¢ F SRV FA W@ & | fog T i
el H UREd | 37 THed 19 % 37T FRT ST ot b1 qH0r (2 + y2) z = cy? & |

A heavy elastic string, whose natural length is 2ma, is placed round a smooth cone
whose axis is vertical and whose semi-vertical angle is o. If W be the weight and
A the modulus of elasticity of the string, prove that it will be in equilibrium when

W
in the form of a circle whose radius is 4( 1+ En_K cot oc].

Two forces act, one along the line y = 0, z = 0 and the other along the line
x =0, z = c. As the forces vary, show that the surface generated by the axis of

their equivalent wrench is (x? + y?) z = cy?2.

5 [P.T.O.
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U 59 H go UF GHIGH &1 U ¥ §efg W & a97 9 | R ool satr ¢ | fag
HINY o 3T s ferehul 1 7 : 5 o STl o atear & |

Bfnd 1,558 lﬁaaﬂﬁqﬁqmaﬁmwm g |

At the ends of three successive seconds the distances of a point moving with

simple harmonic motion from its mean position, measured in the same direction

; s 2
are 1, 5 and 5. Prove that the period of a complete oscillation is cos-1 (315

A rhombus is immersed in a liquid with a vertex in the surface and the diagonal
through the vertex is vertical. Prove that the centre of pressure divides the

diagonal in the ratio 7 : 5.




