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Bijni College Librar,
P.O.-Bijni, Dist.-Chirang
2013 (B.TA.D)Assar

MATHEMATICS
( General )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
Jfor the questions

Answer either in English or in Assamese

PART—I
( Objective-type questions )

1. Answer the following questions : 1x10=10

oo ! ePIeay ©ed 40
(aq) What is the angle through which axes

are to be rotated in order to remove the
term containing xy from the expression

ax? +2hxy + by??

orFEE 5 @S and ax” +2hxy + by
RO *[1 xy 2T AWC AR =72
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‘! : “p}f¥f(at12’ 2at1) and (at§= 2ats) be the
| | extremities of any focal chord of a
| ) parabola 92 =4ax, then what is the
I* value of tity?
i i )
il y? = 4ax Sfiges i @M@l i @I R
1
i AR PR TERE @ (atf, 2at) T
L1 ,
Il (at?, 2at,) T, t,t,q T R 24?2
i
| B |
i | | ’
“’ t (¢ If the equation ax? +2hxy + by? =0
1 i represents the straight lines y = m; x and
u‘ :]. Yy=m,x, then write down the value of
‘ il m +m,.
1 | 1
54" j M ax? +2hxy +by? =0 FANINT y = myX
:i-’ * ' WFE y=myx FOE FEEIAl P, 903
! l }(' ml +m2q=ﬂ"T fgﬁ’ﬂ |
| { 'f,’ .
i ]“ (d) If the origin is the centre of the conic
.| H ax? +2I’Ucy+by2+2gx+2fy+C=O
f ]l then write the values of g and f.
i _
I ‘Iiflr 2 2 =0
¥ ax? +2hxy +by? +2gx+2fy+c=C
l("'l‘ I 7 P W, (98 g AE fI A
i e 2797
i1
i |
A .
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(3)
(e) Mention the condition under which the
lines
x-o _y-f_z-¥
l m n
and x-a’ _y-p’_z-y’
U m’ n’

l m n
- x-o’' _y-p’'_z-y’
U m’ n’
IR (O TS QAN GO o |
() Write down the equation of a sphere
passing through the points (0, O, 0),
(@ O, 0), 0, b, 0) and (0, O, o).
©0,00), (600, (0,50 =F (00,0
RAIRBR TR @RI N NI4T #7717
) What are the (hiir_ec-tion‘ cosines of the
normal to the plane given by the
equation Ax+By+ Cz+D =.0?
 Ax+By+Cz+D=0 WREY  wfedd
foremes Ry 2 - ‘
A13-—4000/1300 ({ Tirn Over )
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x-o _y-B : zZ-y




(4)

(h) Prove that (9919 39 Q)
divy =3

where @9) 7 =xi +yj + zk.

(i) Give the geometrical meaning of scalar
-
triple product a- (b >.<'c’).
3. (b x3) @& R R W I
e - v

) cull@xd)=?

PART—II
(Very shcért answer-type questions )
2. Answer the following questions : 2x5=10
(aj If By rotation of rectangular axes the

“équation 17x2 +18xy—7y2 =1 reduces
to the form ax? +by? =1, then find a
and b.

SO s @A 17x +18xy - 7y? =1
AT I ax? +by? =1 1 FRRS =,
(S8 a ¥ b3 T fef7 71|
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(S)

(b) Show that

cogl-t? y=a2t
~ 1+¢2 1+¢2

represent the equation of-a circle.

Sq @
x=aﬁ =Q 2t
1+¢2 1+¢2
AN [ b1 e w1 |

(c) Find the eccentricity of the rectangular

hyperbola x? -y? =a2.

x?-y? =q? IO ARSI Sl
Sferean |

(d) Find the equation of the sphere passing

through the circle x2+y?+2%=9,
2x+3y+4z=>5 and the point (1, 2, 3).

x2+y?2+2%2 =9, 2x+3y+4z=5 T
(1, 2;3) RME WwI AR CIEIOR
AN Refy )

(e) Show that (¢3S @)

3x(3x7:’)+3$<(’c’x3)+3x(&'x3)=0

~ A13—4000/1300 " . { Turn Over)
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" PART—III
( Short answer-type questions )

3. Answer any four quesﬁoﬁs of the following’ :
2 5x4=20

oo R cte wiike! aR el 3
(a) Show that the product of the_ length
of the perpendiculars from any point
(x;,y;) on the lines given by
ax? +2hxy +py?® =0 is '
axd +2hxy, + by}
Jia-b2 +4n2 S

oyl @ ax? +2hxy+by? =0 SR

CIERT @ PER eme R &
(%, yy) ORI BT 7T ORR O OJRE XA

ax? +2hx,y, + by?
~ Jla-H? +4n?

(b) What is the polar equation of a conic? If
PSP’ and QSQ' be any two
perpendicular focal chords of a conic,

then shc;w that - 1 + 1_
SP-SP’  SQ-SQ’

conistant. 5 |

is a

A13—4000/1300 ( Continued )




(7))

TR ] Qs o 3fw psp W
QSQ’ @b MIRT Yo AW AfS-w T

e @ —L o LI
SP.SP’ SQ-SQ’

(c) Find the equation of the cylinder
generated by the lines parallel to the

line £ =Y - Z guiding curve being the

conic x =0, y? = 82 5

@ wF AR 3§ x =0, y? =8z T
@O AN el 311 1

" (d) Find the shortest dlstance between the
- lines given below : 5

@7 T (331 [ORE WeR A @Y A 0
x+a=2y=-12z; x=y+2a=6(z-a
e} @) If

dt dt

then prove that

E(axb)—r x(axb)

where r 1s a constant vector and a

and b are vector functions of scalar
variable t. 3
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T 7 G5 £ (SF AT 4, b TR
551 £ 9 (9T T |

(ii) F.ind. tl}e Avahnle Aof X sl.lch ﬁthaf
2i-j+k, i+2j—k and xi -4j+5k
are coplanar, S 2
X3 B I A@ 26 - j+k, i+2]-k
W X -4j+5k csq FoRD A
z’q, faefa 41

() Show that (C79Sdl 4
@+b b+¢ 2+d]=2(b3] ~ 3
(i) 1f ? =grad(x® +y% + z° -3xy2),
then find curl f. o
I f =grad(x® +y3 + 2% -3xy2),
(33 curl _? Tferean |
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PART—IV
( Essay-type questions )

Answer either (a) or (b) from each of the following
questions :

&t AT PR O[T () WL (b) T TSI T ;

4. (@) (i) Prove that the two circles

x? -i-y2 +2ax+c=0

and  x2+y? +2by+c=0
touchifi-l-'—l—=-1-. 5 )
a? b%2 ¢ :

oA I
x2 +y? +2ax+c=0
IS x2 +y? +2by+c=0

1
W@QWWﬂﬁﬁa +;2——'c‘

(ii) Reduéé the equation !
14x2 - 4xy +11y% -44x-58y+71=0 j‘
to the standard form. 5 J
14x2% —4xy+11y% -44x-58y+71=0 |
NGB, e SRPIRCE FoE 40
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(b) (i) Show the condition that the two
circles

xé +y2 +2g1x+2fiy+c =0
‘and  x2 +y? +2g,x+2fpy+cy =0
may cut o;thogonally is
2(gg, + fHil=c+e 5
e A - .
‘ x?2 +y2 +2g,x+2fiy+c =0
| o x2 +y% +2g,x+2foy+cy =0
| T8 PR AT ([ TN FEC X
2lgg +fh)=¢c+e
(i) | Under. whét conditions will the
o . gengral equation
' .a:-'c2 ‘-i-2hxy+by2 +2gx+2fy+c=0
‘ ‘of the second’ degree repesents—
(1) a pair of parallel straight lines;
(2) a ciréle;
(3) a pérabola;
4) an euii)se;
(5) a hyperbola? 5

A13—4000/1300 ( Continued )
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& vgo
ax? +2hxy + by? +2gx+2fy+c=0
AR fFgre ARNFICOIE— '
(1) @A A TR,
(2) 9B gs;
(3) @b wfigs;
(4) b1 ®oRs;
(5) @b *RIET @K ?

5. (a) (i) Find the condition that the pair of
lines Ax? +2Hxy+By? =0 may be
conjugate diamteter of the conic
ax? +2hxy +by? =1. 3

Ax? +2Hxy + By? =0 QAR
ax2 +2hxy +by® =1
LI IR JPT (AR 58 T T
(i) Find the asymptotes of the

hyperbola
xy+ax+by=0 3

CoTq Ao SEE (IR Sfoean -
xy+ax+by=0
A13—4000/1300 . (Tum Over)
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(iij) Find the condition that the line
xcosa +ysina=p touches the

ellipse
<2y
— 4+ _=1 4
a2 b2
xcoso + ysina = p ({RCICA
2 .2 -
2 p
Toges =opf I TS Sferean |

(b) (i) The lines y=mx and y=m'x are
- conjugate diameters of the ellipse

2 .2 2
i‘:-§-+-y?-1 Prove that mm’ =—9—
a b a? 3
%2 yz S
S+ =1 TRE y=mx F
a“ b
Y =m'x YOE YW I AN T @
2

mm’ =-2_

.a2

(i) If the polar of a point P with respect
to a circle passes through Q, then
prove that the polar of Q passes
through P. 3
b J8 AeeE P R A 1 Q¥
BM A, (S0 AN (T QI LFARAN
P cE® 31 1
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(iii) Find the equation of the pair of

tangents from a given point (x;, Y;)
x2 y2 )

to the ellipse — +Z—-=1. 4
a’ b2

x2 y2
(e, yy) R o a_2+;2—=1 Toala
Bl =opfE (IR AT T T

6. (a) (i) Show that the plane
2x-2y+2z+12=0
touches the sphere
x2 +y? +22 -10x+4y-62z+11=0 5
(RS @ 2 -2y + Z+12 = 0 TSI
x? +y? +2? -10x+4y-62+11=0

e o I |

(ii) Find the equation of the cone whose
vertex is (o, B, y) and the guiding
curve is the conic z=0, y? =4ax. 5
<1 g M T TS 15 MRE
TR (o, B, y) O FOH IFT AN

z=0, y2 =4ax. .
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(b) (z) Find the equation of the plane
: passing through the point (1, 2, —1)
and the line of intersection of the

two planes
[ 2x-y+2z-2=0
and x+2y-4z+3=0 5

@1 2 -1) ReR el =
' 2x-y+2z-2=0
IE x+2y-4z+3=0

ATSE THCA IO I (FUCTEAM @R
ST AR e |

(i) PrbYe that the equation of the cone
. whose vertex is the origin and the
‘base is curve z=k, f(x, y) =0 is

f(’ix- -’fg)=o 5

'z Z

z=k, flxy)=0 T, o9 I &
mﬁww\’a

A2

zZ ' Z
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7. (@) (i) Prove that

2.2 2.3
(axb)-(-é)Xd)=_, - ‘_z,c_i,
’ b-c b-d
Hence show that
- .y
@xp)? =a’b? -(@-b)? 4+1
o I &
- 2> 5 2
a-c -d
(aXb) (CXd) - g -
b-c b-d
2R o[l (ST @ |

@xD)? =a®b? -(@-b)>

(i) 17 =[f gh], then show that

d_?___ gz_,—) —)i@l—) - d;l)
dt'[ tgh]+[f dt ] [f ?] .
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Prove that (@4 391 @)
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A particle is moving along the curve
x=t34+1 y=t> and 2z=2t+5,
where  t is the time. Find the
components of its velocity and
acceleration at ¢t =1 in the direction
of 1+ +3k

@B R x=t3+1, y=t u
z=2t+5 IT© % IN My, TS

t= T 11+ j+3kT frre TR @ o
IS Toir Refg o @ ¢ = 1

. .
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