Time : 3 hrs
Attempt ALL the questions.

~ 6. Mathematics II Paper (Math.312), 2066
(Analytical Geometry & Vector Analysis ) :
’ c ? Full M. Us. 7_5

‘ Group "A" N
When does the equation ax* + 2hxy + py’ + 2gr +2 f+c=0 represent a
parabola, an ellipse and hyperbola 7 What conic _does the equation
14x% —dxy +11)% —44x-58y + 71 =0 represent ? 3
1"nd 1L, centre of the conic. [(3+4]
: ' ! OR
Define the tangent to a conic, S=axr*+2hxy+by* - A+2f+e=0at
(x,,, )obtain the condition that the line Jx + my+n=0may be a tangent to
the conic §'= 0at (x,, y,). [2+5]
Define the auxiliary circle and eccentric angle of a point with respect of the
cllipse X, ¥° 4. [1+1+5]
a b el : :
Find the foci, directrices, eccentricity , the ends of latus rectum and length of
latus rectum of the ellipse 9> +25y° = 225.
Define skew lines and line of shortest distance. Find the shortest distance
between the lines * _ Y _Z and x-2=y‘-!= 2+2 | Find also ‘the
. 23 1IN A= Y83 :
equation of shortest distance. - [1+1+5] .,
Define a great and small citcle of a sphere. Find the equation of a sphere for
which the circle x*+ y*+ 2% +7y~2242=0, 2x+3y+4z=8is a great
circle. : o [1+145]
Define tangerit line and tangent planc at a point of the sphere. Find the

equation to the spheres which pass through the circle Y+yi4t=5,

X+2y+3z=3 and touchthe plane  4x+3y=15." " [1+1+5]

Define scalar triple product and prove geometrically that the scalar triple
product rep~ :nts the volume of the parallelopeped. Also verify that in the
scalar triple product position of dot and cross can be interchanged. ° [14+3+3]

~ Group "B" 10%4=40
What are-the equation (x - g’ +(y = b} = ¢? beccine when it is transformed
to parallel axes through the point (g, 5) ? e v [4]
Find the polar coordinates of the points (3,4,5) and (-2.1.2). [2+2]

Show that the line xcbsa+ysina= ptouches the ellipse %_,_3_’;__._4 il
a b

P =a’cos’a +bsina -
OR 14
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Show that the tangem at tbe extremny of any diameter of an ellipse is parallel '
to the chords which it bisect. - ;

.'Stale the condition under.’ wh:ch the general equation of second degree

ax +2hxy+by +2gx+2jjr+c Q may represent an ellipse. Find the
oemeoflhecmmscttmn Zx' 5xy-3y' - 4y+6 0 and its equation

-when uansformed to the centre By : [l+3;
: Find thecquauon of the pfancthrough the !mc x=a_y=F _2=¥ panallel _
oEh : = ! m ot &
: tcth'clihe';.,.l'.__i._:-; £ o L [4]
R ey N ] z :

| Show that the equanon toa ngh! cu-cular cone whose vertex is 0, axes OX and
. semwemcai angl: a ts y +- = tan .

¥ A OR YL R 4]

5 ’Deﬂn'e‘ reéi‘procal cone. ~ Prove that .the. cone ax’ +by* +cz" =0 and

L o 2

a. b . c¢ :
Find the - equauon of thc ~enveloping eylinder of the sphere
x +y +" —-21r+4}.-1 0 having its generamrs parallel to lhe line

S L XEyRBeL . [4]
B il ‘:Obtam thg. condluon that the plane L+my+n., p may louc.h the central
: ;co_maud ax* +by* +ez =1 : 4
13, - Prove the following : f
B )
b a+b+c=0.then axb=+bxc=cxa. e
14, 0F E”:atéds'r;'+asinr}+attgrlaaz find d"’ d*r and d"i{i [
S Pl e i : a‘t dx’ dt.-.{t
15. - Find the angle between the surfaces x° + y* + 2° =9 and z=x*+y -3 al
© .. the pomt (2 -1 2) : _
OR : .
Prcm: that curl (grad¢) 0: - AT g 5
. Mathematics I Paper (Math 312), 2067
‘ * .. (Analytical Geometry & Vector Analysis ) .
‘ Bachelor Level/l YBIHSC & Tech +Hum. | ‘. Full Marks: 75
; Time: 3 hrs.
Mtempt ALL tire questmns ' ; ;
: Group A ; 5«7=35

What is conu. section ? Whenp it becomes hyperbola ? Obtain thc length of the
axes, ecc.cmncrtv, coordihates of foei, equation of directrix. and length ol latus

) i\.ctum oflhe hypou‘bola 6\-— Sy2 =400 2 S [1+1+3]
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. 2 What aré the conditions under which the second degree equation ax?+ 2hxy +

by’ + 2gx + 2y + ¢ = 0 may represent<(i) a hyperbola (ii) an ellipse (iii) a

parabola ? What conic does the equation

12x7~ 23xy + 10y*— 25x + 26y — 14 = 0 represent 7 ‘

If possible. find the centre and its equation referred to the circle. [1+1+3+2]
. O

‘Define pole and polar with respect to conic. Oblam he equation of polar or any

point (x', y') w.r.t. to the conic represented by ax*+ 2hxy by’ +2gx + 2fy + ¢

=0: [245]
3. ' ~d.w -quation straight line passing through two given points (x,, v, z;) ad

{0 ) 20

Find the point where the line joining (2, 1, 3) and (4; =2, 5) - *li¢ plane

Ax+y-z-3)=0. [3+4]

4.  Define reciprocal cone. Prove lhal the equatlon'\fﬁ + \{g_y + hz 0
~ represent a con¢ hich touches the coordinate planr.s and that equation of the

receiprocal cone is fyz + gzx + h*(y 0. . 7 2 af1H6]
OR
Define a cone. Obtain the equétion of cone with vertex (a, B, 'y) and base the
parabola z* = 4ax, y = 0. » [1+6]
5. Define vector triple product of any non zero vectors a, b, ¢ and give its
seomemulmnmg. Find an expression fora » (b x ¢). [1+2+4]
Gronp Al ' 10x4=40
6.  What does the equauon 2+ y —dx+4y=0 bccome, when it is transferred to
parallel axis through the point (1, -2) ? - [4]
OR S o
Find the distance of the point (1. 2, 3) from the coordinate axes. Also find its
: distance from the origin. R k] |
7. lf € aud ¢' the eccentricity of hyperbola and its con;ugmc prove that
’ =% 'e-,: = | bt ; 4]

8. Wha! is a focal chord of a conic 7 In an).r.conic prove that the sum of the
receiprocal of the segments of any focal chord is constant.
9. Find the equ ~n of plane through- (2, -3, 1) normal to the line joining
(3.4.-1yan¢ . -1.5) _ [4]
H : &
10. The plane"+%+- = | meets the coprdinates axes a1 A, B, C. .~

Prove that the equation’ of the cone gencrated by th\, lmes drawn from 0 to
meet the circle ABC is

ﬂ(c*B)m(. R *+—) o - ‘. W

Show that the equation to a nghl carctllar cone whose verlﬂ is O: axis OX and
semi-vertical angle '’ is y? + 27 = x* tan’a.. 8 41
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Fmdaheeqmmofthg‘wwhich pam&ms{tﬁ:on;mmﬂlepoms :

L0, -IM—I w)andu 2..3; ¥ 1]
L OR
: mmeeqmofmmmmmmemm +,J+z2 9x —2y+2z=
e Squutﬂrclc. T
'Tangm.plmm drawn md‘ie elhpso;d-r +¥-zz +3 ==lthrough the pomt-
: ,ta.b ‘2. memnthe '_ endi arswthemfomﬁwmgmgmmme
,m(wﬁﬁﬂm’* +b’y’+c’z1 e 4}
Show fhat : [a +G‘b +ecril=2[bd. EE M
Prove that'; & * B bx & qu}ﬁ[abc]’ . [4].
5. Thmemmdwﬁimmdﬂimfwthemfumwufaw
varﬁbtewhaveaconmnm@hudétsa '4'" -‘0 et s B
- . N - _l.. OR . a? = ¥ g
'rlf'; is ihoéitmtvectorﬂwh prove that
i {i)- a V(l)=--?r e
0 EaR ) PR R S e

Ma-tht:mt:cs Il Paper (Mah.m), 2068
(Amlytlcul Geometry & Vector Aubnk)

Bachdorcheﬁl Ycar/Sc & Tech+Hum. -~ . °* _ Full Marks 75
) ! e . y e ek Tune 3Il‘s

Attenpt AL[.(tigeqﬂesﬂong SR 3 Sin 4 g ¥

' ST A Gronp iy o s - 5x7=35

Whmwpeuftheconmsccnon 1sthehypesbph"Defme1tsfocland
cccenmmty and directrix.. °

Daerming the eentré, ooardmates of foc:, the ewemrxcny, length of the Iatus )
:emmé\dmeequa’uon of ﬂ!e dirccmoesof the hypu’bol&

L AxP-6y'=300 - 7 . [1+2+4]
Wha:cmdnesmeeqmﬂ; : s ) '
3*2—3#? 3}2*]0:( t3y+8 Orepresem'?lfpom‘blc.ﬁndthecentrcand
:tsaqmuonmfexfeﬂmmemue . [2+5] -

-3

Deﬁnépolemdpoinwrﬂarﬁpectmamc Detmnmetheequatmnofttm :
pohtwﬁremctgoﬂwcenmrwmentedby

iy ¢ by g My eem0 B
Deﬁne-ﬂn*cwmmsﬁdth:mqfﬂwmdmce Fndmeshmm_

dlsmm'bet\vwnmehues. & ; : : o
____«2 u=*“'—md\ 4 y=—4-z=1 ;

R e :
A1so hndtheequanon of the shor(est dtstance PRSI T L




4. WhmdoywmmbyagwmhaﬂamnﬂamofﬂnW?Mme ' ;

equanonofﬂ:csphmhavingunctmieﬁz‘!*y’+z’=9 x=2y+2z=5asa
gruzcu'clc detennineusoemreandndms Rl Y [H-t+5]
Pl e A -
Find the. tangent lmeandtangem planeata\pomtrqf asphre. Shqw (hal the
s plane 2x —y + 3z = 14 muchesthcsphmx +y .+z’ 4x+ 2y-4:=0 Find
thcpomtofmmact : ; = {2+3:-2]'
5 Deﬁaereclprocalsystmnofvecmlfn,b'&:p‘,bgmprm!syﬂemmum
macoplanarvectoua.b &e, dmpmwe,tbef'ol!owings B
@)'a.b=b.B=c.d= :

-

i), ab'=b ¢=c.a=0

- s &

i), @b EImbe =) - R ‘I'_' -‘7; RO Yy

: Group "l" SR 10x4=40
© 6. lfﬂwaxcsbemmedtﬁrwghmmkm (Z}Whudoésﬁmemmonixy—
g x'=ga bccoma'“ ) SRR | |
7 Fndﬂ:elocusofmpmnofmmeﬂmofthemwﬂieempuwhch
meetatnghungla What is the nature of the locus ? - i}'ﬂ] #
) OR- L :

7 Showmelmxcmn+yﬁna-pmﬂwdm
¥;~| if p*= &’ cos’a + b sinec. svacieyg o A
8 Findﬂieeqmonofmepoh:mmmmmmmdbyﬂm =

equntlon W S
ax+ 2wy +by? st+21y+v=0 S Lt
g v e e
Prove that-ﬂxeequi.alion;:- 1 -—'ccmﬂn?d."' ""eﬂlﬁ:’-.l--mflhm
-

9. Fmdtbeequaﬁon ofmeptmmrom(a-l l-!}nnllrtﬁ.&‘ imnug... 25

p!me2x+v+z 5.
1. rmmmamwmmm*-f;-- ,

x—-2 y-! z+2
3 ..—5 2 2

11. Find the equation o'fuummcymofmmx% +z’+k +

4y—l-0havmgngenm:mﬂe!bﬁehu;aywz._ 8.

g v Ohamwcmdimﬂ:nmephm-tx*my+m*pmm_ﬁhw
* ] oomco:dix’+by +cz’=l Py LN

Fmdmeeqmofﬂlcp‘uﬁwmmhﬁtlﬁ!gimw
Sx + 6y~ 18=0and3y - z-ommuweumm5x2+3y‘»3as .
S 13 lfa-l—-z;-l-'k.b 2:+3+kmdc=|+zj-—kvenfyllmax(bxc}=(a c)b
—(a. b)c ’ : ; - _ . -

- & 5. ge : i s e,



14. Show that the necessary and sufficient condition for the vector function a of a
* scalar variable t to have constant magnltude isa. :‘: =0." :
OR ' : : .4
A pamclc moves along the curve %= =4 cost, v =4 sintz=6t Fmd the
magnitwde of acceleration at time t= '
" 15. Define curl of a vector function. If ¢ be a scalar ﬁmcnon prove that et (grad
9)=0. [+3]
OLD COURSE
Attempt ALL the questions : T 2 :
; Group "A" . - 5x7=35
1. hat type of locus is the ellipse ? In what respect does eilipse differ from
hypt hola ? Find the cenire, coordinates of foci, the eceentricity, latus rectum
~ and {h¢ equation of the directrices of the ellipse 9x*+ 1 "= 144, [1+1+6]
2. Define a conic. Obtain the polar equation of a conic having given its
" eccentricity e and latus rectum equal to 2¢ and focus being taken as pole. Also
find the equation of its directrix. : : [1+4+2]
3. © What does the shortest distance between two lines mean ? Find thc magmmdc-
and lhe equation of the line of shortest distance between the lines -_l = 1—2"'
=z~;—2 and X l -1 =y-;7 z+2[1+3+3l
: OR ]
Wiiat are coplanar lines ? Find the condition that the two lines in symmetrical
-+ form are coplanar. Also'show that the lines
x-1 y—=2 z-3 x-2 y-—-3 z-4
. TSt Naatny SR S V. are coplarn:.
4. Deﬁne a cone. Determine thé equation of the cone with vertex (. ﬁ y) and
base y =4dax,z=0. ¢ : [1+6]
Vo SO ;
_ Define the generator of a cone. Find the condition that the cone has three
. mutually perpendicular generators, _ - [1+6] .
5. Define the scalar triple product of ‘three non-zero vectors and interpret it
geometrically. Prove that the scalar triple product of thres nodszero vectors is
zero when two of the vectors are equal and parallel. « [1+1+5]
Group "B"

6. What does the equation (x = h? + (y— k)* = r? become when it is transférred to
" parallel axes through the point (h, k, —) ? - [41-
7. Find the equauon to the common tangent of the circle x* + y* = 4ax and the
" < parabola y* = : . [4]

OR L g% t

Show that line (x + my =n is a normal to ﬂae ellipse
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10.

1.

T

13.

" 14.

I5.

X P :
oot "
¢ ; vl s ‘ et -
Prove that the equation; =]l-ecosB ami'- = 'e-'co_s 9 - l r,epr%;s_cnt tl;;‘sa,the =
conic. : : o < [4]
Find the equation of the pla.ne through (2, —3 l) normal ‘1o lhe line joining
(3,4~1)and (2, -1, 5). 2 e T [ 1
_Provetlmax +by+-cz +2ux+2vy+2wz+d Orepresentaconetf'
2-+---- —=d i ! : 4 :

: OB

_Define reciprocal cone.

Prove ttwtthenoneayz+bzc+ cxy= Band\]_%\fc; '\ﬁ:-z=_0 are
reciprocal, : : ; [“"]

What are coplanar lines ? ' :
&+ 5 y___4_ z—-‘i o

Prove that the lines “5‘- 3 and : .
3x+2y+z-2=0=x- 3y+22 !3mcoplanm‘ {!-1-3]“‘ -
Obtain the condition that the line fx + my - + nz = p may touch the central
comco:dax‘+by1+czz=l P ekl \ o =;'f.'[4] :
O " : ] e

Prove the equations .of two planes wh:ch contain * ﬂse lmc glven by__ :
5x +6y—18=0and 3y - z=0mdtouchtlwelllpsml

5x2+ 3y + 7= 36, e

Prove that following : - 6 B = L BRI A
@ @xbf=abi-@.BF . oo =
(b) Ifa+b+c=0,thenaxb=bxc=cx*a e {24-2]-

Prove that the necessary and sufficient condition for' tﬁc‘vqetor ﬁmcﬁon ofa
scalar vanablq to have a constant magnitude is i

-~ da R 2! = 3 '
a. g =0. o= el e g F.“‘
- OR -’ ‘
If 1y and 1, are the directional vector functions then prove-dﬁ':'t @ _’i";;)f“
ol B ' e AU
i Tl L e
Show that div ('l")'-%.'whore" : .
X=xi+yj+2k = o et e A
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Mathematics II Paper (Math.312),'2069
(Analytical Geometry & Vector Analysis )

Bachelor Level/l Year/Sc. & Tech. + Hum. Full Marks : 100
(For: Regular Examinee only) Time :3hrs.
Attempt ALL the questions. it
- GROUP 'A’ _ - - 5x7=35
1., Define conic section. Find the ceritre. foci, eccentricity, latus rectum and length
. of axesof the ellipse x* + 4y* —4x + 24y + 24 =0 “[1+6]
2. Define general equation of second degrcc and show that general equation of
second degree in x & y represent a conic section. [I+6] :
Or
Find the centre of the conic 9x — 4xy + 6y” — l4x 8y + 1= 0 show that-this
coaie is an ellipse. Also find its semi-axes and eccentricity. (7
3. Defin. shortest distance between the lines. Obtain the equation of the line of
shortest distance between the lines. . . [1+6]
4.  Define a cone. Determine the equation of the-cone with vertex (o, J, y) and
base 'y = dax, z=0. ' ‘ i [1+6]
Or ;
Define the generator of a cone. Find the condition that the cone has three
mutually perpendicular generator. 2 [1+6]
5.  Define reciprocal s'ysteni of vectors. If a, b c be reciprocal system to three
non-coplanar vectors a. b. ¢_then prove the followmgs '
(i) a.a =b b'=c-=c'—l
(i) a.b=b.c'=c.a'=0 " :
(iii) [@' b' ] [abel=1 . [ 43
~ GROUP 'B' B! 10=4=40
6. What does the equation (x — a)® + (y — b)*= ¢? become when it is transferred to
. parallel axes through the point (a.b-¢)? : [4]
Py Deﬁne normal to the elhpse Prove that the straight imc x+my+n=0isa
@ b 2,21
normal tothcelhpse-r+xv Lif; +“l2'!—£-n7b—l‘
or .
Show that the tangent at the extremity of any diameter of an ellipse is parallel
to the chords which it bisect. [4]
8. Find the centre of the conic section 9x® — 4xy + 6y” — 14x — 8y +1=0. [4]
9. Find the point where the line joining(2, 1, 3) (4,2, 5 j cuts the plane
Wx+y-z-3=0. [4]
Or
Find the equation of line lhrough the point (2, 3, 1) and parallel to the plaaﬁ
2x+3y+dz=5and 3x+ 4y +5z2=6. . 4]
0.

Find the shortest distance between the lines
70



1L

12.

'.x3y4'z— x4y5z—7_‘.

s and %5 o S

A variable plane is parallel o the given plane s + %+~ =0 and mects the
axes in A, B, C. Prove that the circle ABC lies on the cone

a by :

(“‘+; +m( )+xy('6+-)=0 [4]
Planes through OX and ‘OY include an angle o Show that their line of
intersection lies on the cone 2 (x* + y* + %) = x’y* tan’a., .

Or
Provethatthcconenyz+hzx+cxy 0 and yfax +'\fb-;' +‘\]_z =0 are
rec1procal
!fa.b.c anda b' c arerecaproealsymofvworspmvethat
a. a+h b+c.c=3. M
i, =205 +3(t—1)] + 46 and 1, =(t—1)7 +5 +(t—2) K, show that

' ['{?,.?z)dtrg-. _ , [4]

Prove curl (grand §) =0. i M
Or
lff—xza Zyzr+xy'zkﬁnddwfmdmrlfat(l -L1). 141

Mathematics II Paper (Math.312), 2070
. (Analytical Geometry & Vector Analysis )

Baqhelor Level/l Year/ Sc. & Tech +Hum. - Full Marks: 75

Attempt ALL the questions.

Time: 3 hrs.

GROUP "A" o 5x7=35
What type of conic section is the hyperbola? Find the coordinates of centre,
foti, equation of directrix, eccentricity and latus rectum of:the hyperbola

4P -9y + 8x + 18y~ 41 =0, © [1+6]
Define conjugate hyperbola. Give an example to show that a hyperbola and its
conjugate have the same asymptotes. Find the equation to the hyperbola,
\\hoseasymplommthcmgtnhmx+2y+3 =0and 3x + 4y + 5=0and

‘wmchpassestmughuupmu -1) < S {2 B

Define tangent and normal to a curve, Find the condition that any straight line

\ x+my+n=0m:ymuchﬁaemscax’+auy+hyz+29&+2fy+c=0

[2+5]
What are skew lsnes and line of shortest distme?

Find the shortest distance between thclines%--_% =% ,,,dat.g_Z g.v%l o

z+2

2
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Also find the equation of the shortest distance. [l+4+2]

Find the equation of the tangent plane at (a, B, y) to the conicoid ax® + by +

¢z’.= 1 and hence write down the equation of the tangent plane at a point

(ct, B, y) of the elhpsotd [5+2]
OR : P

What is conicoid? Give the condmon under which it represenis an elltpsmd

Show that six normal's can be drawn to the ellipsoid 77 +X!+ o Ifrom any

given point, - : [1+1+5]
Define derivative of a vector functmn of a scalar varmb!e Prove that the
necessary and sufﬁclent condition for the vector functlon aofa ‘'scalar variable

da
- to have a constant magmtude isa . a =0

A particle moves along the curve x = 2 sm 3t, y = 2cos3t, z = 8t. Find the

magnitude of the velocity att=n/3. [1+4+2]
: GROUP "B" ; 10x4=40
Find the eduation of the curve 9:(2 + 4y’ + 18x - 16y =11 referred to parallel
axes through (-1, 2). [4]
Find the equatmn to the common tangents of the circle x* + y = 4ax and the
parabola y =4ax. : 4]

OR : . ¥ -
Show that the line x + my = n is normal to the ellipse )

2 2 2
b =
-:+¥: 1.f3-+-: e nb

3 o/ . £
' Prove that the equation T=1+ecos 0 and T=-l+ecos 0 represent lhe same

¢onic. ’ [4]

Find, the equation of the plane through (2. =3, 1) normal to the line joining

(3,4,~1)and (2, -1, 5). . : [4]
OR X

Find the equation of plane through (=1, 1. —1) and (6. 2. 1) normal to the plane
2xty+z=5.
Show that the equation to a right circutar cone whose vertex is 0, ‘axis 0X and

semivertical angle ‘o’ is y* + 72 = x* tan’c.. : [4]
Find the equation of the sphere through the circle ‘
x> +y?+ Z =1, 2x + 4y + 52 = 6 and touching the plane z=0. a4

lt; 2r 2I:»e the distance between two parallel tangent planes to the ellipsoid

§!+%1-r‘é:= I prove that the line throuth the origin perpendicular to the

planes lies on v~ ne (a° = PP) x* + (b* — %) y*+ (¢ = ) 2= 0. 1]
: : .OR :

F;nd the equati-~ of the fangent plane at (a. B. y) to the ellipsoid

x .
Zrrast
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13. Showthat:[f +m m +n.n+€=2[fm nl. - [4]
14, ltf =acosti +asin g +atan atk, find
dr df - dr d
at o] d[f dt ai] [4]
15. Define divergence and curl of a vector function if § = log (x* + y* + 2%). find
“curl (grad é). ; : 4]
OR
.Define curl of a vector function. If ¢ be a scalar function prove that curl (grad
$)=0.
OLD COURSE :
Attempt ALL the questions.
Group "A" ' 5%7=35
1. Define conic section. When does-it become ellipse? Obtain the length of axes,
the eccentricity, the coordinates of foci; the length of latus rectum, and the
equation of directrices of the ellipse 9x* + 25y% = 225, [1+1+5]
- 2. State the conditions under which the general equation of second degree may
represent (l) a parabola (2) an ellipse (3) a hyperbola. What conic does the
equation 2x* — 72xy + 23y* - 4x — 28y — 48 = 0 represent? :
If possable. find the centre and its equation referred to the centre, . [1+1+3+2]
Als
Define normal to a curve. Obtain the equation of the normal at any point (x' y')
of the conic represented by ax® + 2hxy + by’ + 2gx + 2fy + ¢ =0, [1+6)
3.  Find the equation of straight line passing through two given points (x, ¥, 2)
and (X3. ¥2, zl). Find K so that the Iines’{—__s—l =x§_£2 —223 and 3kl =
y—— = —'—' may be perpendlcular to each other. : [3+4]
4, What are coplanar lines? Fmd the condition lhat the two lines in symmetrical
form are coplanar. Also, show that the lines ~=— 2 LE‘Z' ;3’:&32_
y___: =—'—z; are coplanar. - s L T1+343]
5. What are reciprocal system of vectors? Show that the scalar product of any
vector of one system with a vector of the other system which does not
correspond to it is zero. Find a set of vectors which form a reciprocal systen to
mesetofveotors—|+_| +k.|—3+k,|+_| e P [1+2+4]
OR
Define scalar product of three non-zero vectors. [nterpret it geomctrlcaﬂy
‘Show that the posmon of dot and cross can be interchanged without changing
its value. - ) [1+3+3]
i = Group "B" ; 10x4=40
6.  Reduce ihe equation 3x* - 2xy + 4y* + 8x — 10y + 8 = 0 by translating the axes

into an equation with linear term missing; . 4]
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Define focal chord of a conic. In any conic, prove that the sum of the

%
 reciprocals of two perpendicular local chord is constant. [1+3]
’ - OR 2 -
o : J o o . |
Obtain the polar equation of the conic section in the form r= 13 scosd 4]
8.  Prove that the point x = J]__T{!l andy=b lﬂ)lsapounpfanelllpsc;
where t is a parameter. - M
9.  Obtain the equation of plane through the intersection of the planes x + 2y + 3z
. .+4=Oand4x+3y+22+l=Oandtheorigin. '[4]
OR
Obtain the angle between the two planes represented byax +by1+czz+2fyz
-+ 2gax +2hxy = 0.
10. Find the equation of the sphere have the circle x* +y* + 2* = 9, x— 2y+Zz 5
asagreatcircle. 4
11, Flnd'theequatlmoﬁhcsphmhavmgﬂusuclex +y 2 4+ 22 = a* with vertex at
the point (a. B. 7). : S R
; ‘ OR :
Find the equation of enveloping cylinder of the sphere x* + y? + 27 — 2x + 4y —
I—Ohavmgltsgeneratorspwalkltomchmsx=y z. _
A2 lfthenormalatanypomtPofthzellm:d‘!’+§2+?=lmeetsﬂnpnnclpal
plauesatG,.Gz,G;wspemveldemPG. PG;: PGy=a’:b":c%. [4]
f.a T.b ‘i.c
13, Provc:ha:[? n] ZEE]= a FCENE Y ‘ 4]
' na n.b n.c
14. Showthatany vectorrmaybcexpreﬁedas
T =(@.da +(r B)b +(r . c')cwhu-ea.b.cmﬂntemn—cophnar
vectors. ™
15. Defuwgmdxemofaaealarfumhmmdwagemeofavmfmﬁmn.
Provetha.tDw(#a) ¢dwa +a. (gradb) where ¢ is a.scalar function of
Y. Z .
) . o oo S [4]
Define divergence and curl of a vector function. ;
If = log (x* +y’ +7), find curl (grad ¢)
Mathematics I Paper (Math.102), 2070 (New course)
i {Anglytical Geometry & Vector Analysis )
Four YearBwbelorLevciISclem&Tech Full Marks: 75
- Time: 3 hrs.
Attcmpt ALL the u,m:mons . ’
Groap"A" 5x7=35

F* ndthccmtrc. eu.mmca;y Icngmofaxﬁs Icngthoflatusrecuun. foci of the
clipse 8(x — 17 + 6y — [1+15242+1]
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Find the condition that any straight line £x + my + n = 0 may touch the conic
ax? + Zhxy + by’ + 2gx + 2fy + ¢ = 0. Show that x + 4y = 8 touches the conic

. XPHdxy+ 3y —Sx—6y+3=0. ‘ [4+3]
{ OR ' -
What conic does the equation :
12x* ~ 23xy + 10y2 — 25x + 26y — 14 = 0 represent? If possible, find the
equation referred to the conic. - - [245]
Show that the equation of the plane containing thc Ime% f =];x=0and
Sebitel 16 thic Yine 2 Z_ny=0is; -} =landif2dis the shortest
distance between the line. showd\atalz=;‘z+£'z+£:. ; [3.5+3.5]
Or

10.

1L

Find the shortest distance between the line
x+1 y-% =2 x-=2 1-'-3 z—4

7 ~ 4 09 and 3 1 Alsofmd-theequation_ofthe

line of shortest distance. ; 5 [3.5+35]
Find the equation of the enveloping cylinder of the spherc Xy +r—2x+
dy—-1=0 havmg its generators parallel to the line x = 2y = :
Define curl of a vector function. Prove that if ¢ is a scalar field, then curl (¢ a)

—édiva+a.(grad¢) [1+6]
' . Gnovr g 10%4=40
If the axes be turned through an angle tan™' (3), what does the equation 3xy —
4y* = a” becomes. - ; M
Show that line {x + my =n is tangent to the hyperbola iz-lr i 1
b'm?=n’ : : 4
OR _ ,
Find the asymptotes of the hyperbola 3x” — 5xy —2y*+5x + lly ~8 =0 and
equation of the conjugate hyperbola. [2+2]
Prove that in any conic, the semi-latus rectum is a harmonic mean between the
segment of any focal chord. sl L [4]
Find the point where the line joining (1, 2, 3), (3, —1, 4) cuts the plane 3x + 2y
+z-2=0. [4]
Obtain the equation of the sphere having the circle x> +y* + 2 + 8y -2z -4 =
0, x + 2y + z = 2as the great circle. 4
: B - e
A plane passes through a fixed point {f, g, h) and cuts the axes at A, B, C. -
Prove that the locus of the sphere OABC iff + f; + %= - ‘ [4]

Show that the angle between lines given by x + v + z= 0 and fyz + gzx + hxy

-

: =0is§ifff+g+h=e. = : [4]
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curve intersection of x* + y*+ 3Z* — land x + y + 2z =3. [4]
12.  Show that the plane 3x + 12y — 6z — 17 = 0 touches the conicoid 3x* + dy* +
977 + 17=0 and find the point of contact. [4]
13.  How many different type of product among three vectors a, b, ¢ can be made ?
Provethata x (b +¢)=a.xb +a xc. : : sy 2
14. lf;=_a'coswt_+6 sinwt.provethatr x-'- —w(a x b) [4]
15.  Define divergent of a vector function. ' 3
IfF = x%i + xz) + 2yzk, find div (curl F). : " M1
; : OR :
Define gradient of a scalar field. If f=ayz + bax? + exy?, find curl (grad f)
.. Mathematics I Paper (Math.102), 2071
J (Analytical Geometry & Vector Analysis) ‘
Bachelor Level (4 Yrs.)/l Year/Science & Tech. 7 Full Marks: 75
Time: 3 hrs.
Attempt ALL the questions, )
GROUP nAY ; . 5x7=35
1. Find the nature of the conic represented by the equation
36x% + 24xy + 29y* — 72x + 126y + 81 = 0 and trace it. 15+2]
: ! OR g ;
Find the centre of the conic x* — 3xy + >+ 10x — 10y + 21 = 0 and what conic
does the equation represent? [3'/~ +3%]
2. Find the centre, eccentricity, foci and darectnm of the hypcrbola 9x* —16y> +
- 18x+32y—151=0. [2+1+2+2]
3.  Define cylinder. Find the equation of the cylinder whose generafors are parallel
“to the line 1](' = '_12' = 3 “and passing through the ¢urve x* + 2y% = |,
z=0. i [I+6] :
4. Def ine sphere. Find the equation of the sphere which touches the sphere x> + \
L+ Z-x+ 1y +2z-3=0at the pomt (11— l)and passes through the origin.
: | +6]:
5.  Define curi of a vector funct:on. prove that
Div. (a x b) =b. (curl a) a. (curl b) { [1+6]
. “ OR :
If = x’2i - 2y°2’j + xy*2K, find div  and curl T at (1, -1, ). [3%+3% |
GROUP "B" ) 10+4=40
6.  Find the distance of the point (2, -1, 3) from the coordinate axes. Also find iis

OR e
Find the equation of the cone with vertex at the origin and passes through the

distance from the orioin [3+1]
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7. Show that straight line {x + my = n touches the elllpse ET+B‘1 lif a*¢* +
b'm® =n’. . 9
8. In any conic, prove that the sum of the recnprocals of two perpendicular
focal chords is constant. 4
OR
3 ( ; oL
Prove that the equation T =1 e cos 0 and T Secos 0 +1 represent the same
conig. : . ! [4]
9. Define plane. Find the equation of the -plane through ihe intersection
of the plane 2x + 3y + 10z = 8, 2\( — 3y + 7z =2 and normal to the plane3x +
y+4z=5. : [1+3]
10. When will two given lines be coplanar? Prove that the lines
x; I—V32=243and x—-3y+l=0= 5x-3zf2 are coplanar. Also find
; their point of intersection. d [1+2+1]
OR AE
F ind the shortest dlslance between the lines
x—2 .y-1 z+8 X+3  y=2 z—1 ) ;
T3 LAY e i
11. Define cone. Show that a second degree homogeneous equation in
x, ¥, Z represents a cone “whose vertex is at the ongm [1+3]
OR"
Find the equation of the cone with vertex at the origin and passes through the
curve of intersection of x + y + 2z=1 andx —y + 2z =35. [4]
12. Fmd the equation of the tangent planc at {u B. y) to the conicoid ax> + by” + -
cz’=1. [4]
13.  Define vector- tnple product, of any non-zero vectors a. b. = Find an
. expression for a » (b x c) . ; [1+3]
Ift. What do you mean by constant vector? Evaluatcaql‘ (;;_—__a!) e i 1 |
I5. Prove that the curl of the linear velocity of a rigid body equals twice the
angular veloc:ty of the body.
OR > ! 4]
If V=e" (1 + j + k).then find curl V. f
Mathematics IT Paper (Math.102), 2072
(Analytical Geometry & Vector Analysis} :
Bachelor Level (4yrs. prog.) | Year/Science & Tech. . - , Full Marks: 75
Time: 3 hrs.
Attempt ALL the questions. : : i
Group "A" : i 5x7=35

2 2

. Explain the auxiliary ¢ircle and the cccentric angle of a point in an ellipse.

Find the point at which the line (x + my + n = 0 is-a normal to the ellipse
X " ’ =
a2t %'r = 1. Also. find the condition for the linc to be a normal to the ¢llipse.
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10.

[3+2+2]
Define the tangent and nonnal to a conic. Fmd the equation of tangent at my
point (x, y,) of the conic. :

- ax® + 2hxy + by? + 2gx + 2fy + ¢ = 0. [2+51
Wnte the condition for the second degree equation
ax® + 2hxy + by? + 2gx + 2fy +c=0to represem different types of conics. If
the centre of the hyperbola.

_f(x, y) = ax’ + 2hxy + by’ +2gx+2fv+c-—0:sa!(h k) then prove that the

pair of asymptotes are gwcn by f(x.y)=f(h. k) i ~13.5+3.5]
Obtain the expression for the angle between a line with direction ratios.¢. m, n

and a plane ax + by + cz+ d = (. Find the points at

Which the line x_+]l =2 _5 12 =_z; L. it sarth ¥ I -5y’ +2=0. [4+3]

Write the equation of a sphere in diameter form. Find the equation of a sphere
that cuts each posilive coordinate axes at a unit distance and the radius as small

asposs:ble . : e i b= - j1+6]
" € SR DS A _ i

What is a plane section of a sphere? Find the centre and the radius of the circle -

X4y + 2+ 12X =12y = 16z + 111 =0=2x + 2y + 2~ I7. [2+5]

Prove that in a scalar triple product, the position of the dot and the cross can be

; ST . . e = £
interchanged. If a, b, ¢ are three unit vectors such that a ~ (b = c)=7b—, find

the angles which a and ¢if b and ¢ are not parallel. [2.5+2,5+2°5]
- . Group "B" T 104=40
Find the transformed equation of the curve 9x> + 4y* + 18x — 16y = 11, if the
origin is shifted at (1, 2) but the direction of axés are not changed. [4]
Find the condltlon for the line x cos a + y sina = p will be a tangent to the
hyperbo!a—z ; i : 41

If PSP and QSQ are two' perpendjcular focal chords of a conic -
'I'== I + e cos g, prove that ‘5;)'+ w is constant, where S is th.e focus.

OR i
Fmd the cquation of tangent at point whose vecuonal angle is  for the conic
—=1+ecosqg

-

‘Fmd,the equation of the plane passing through the point (1, =2, 3) and

perpendicular to the line passing through (3,4 -5)and (1,2,3). ~ + [4]
Find the-poimt of intersection of the lines
x—l__1+l_z+l() it 4=Lﬁ¢z_;_{. - ; 4] .
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1.

If the section of a cone with vertex at L and guiding curve, the ellipse,

-
[¥]

2
o %1 = 1; z= 0 by the xy — plane is a rectangular hyperbola, find the locus of

i

. OR " [4]
Find the equation of the right c'inder that passes through y? = dax,
z =0 and whose generators are parallc, w the linex=y =2z.

12. Firid the equation of the tangent plane at the point (f, g, h) to the conicoid
L oad+byl+ed =1 ' :
OR 4
If 3x + 12y — 6z = 17 is a tangent plane to the conicoid I -6y + 9242 + 17
= (), find the point of contact. . 212 :
13. If‘a. b, ¢ are non-coplanar, then show that ;f b.b+ - aarealso non-
coplanar. - [4]
14. For the space cutyey = 3,y =3t z= 2", prove that
g%%j; %;] =216. . [4]
IS. Find the unit vector nommal to the surface z = x + y* at the point
(=1-2.5). i 41
_ . OR
For any space vector ;'prove that
= £ Py : .
grad (div v) = curl (curl v) + Z-éxT : : . 4]
7. Statistics 1 Paper (Stat.311), 2066
‘ (Descriptive Statistics & Introduction to Probability)
' Fime: 3 hour ‘ : Full Marks : 100
Attempt ALL the questions.
: Group "A" .
1. Compulsory Question. _ [5=3=15]
Attempt any FIVE questions. ' -

a) - Give the difference between ordinal scale and nominal scale.

b) Discuss +iat you know about the classification and categorization. Write -
down the formula for estimating the number of classes required.

¢) For-a number of 51 observations, the arithmetic mean and standard
deviation dre 58.5 and 11 respectively. It was found after the calculations
were made that the one of the observations recorded as 15 was incorrect.
Find the standard deviation of the 50 observations if this incorrect
observation is omitted. .

d) Write down the normal equation in fitting the modely Y =a+bx+ ext.

€) If X and Y sare independent variates, prove that they are uncorrelated, that
is ry, = 0. Show by an example that the converse of theorem is not
necessarily true.
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