S G

SEAL No

. ; - No of printed pages : 3
SARDAR PATEL UNIVERSITY

AT B.Sc.{ SEMESTER II ) EXAMINATION - 2018
E:L?«Zaﬂm;'] Monday , 26" March,2018 = -

MATHEMATICS : US02CMTHO1
(ANALYTIC SOLID GEOMETRY )

Time : 2:00 p.m to 4:00 p.m Maximum Marks:70

.....................................................................................................................................................................

Que.1 Fill in the blanks.

10
(1) In the sphere the coefficients of 72,32, 2% are ...........

(a) zero  (b)one  (c) not equal  (d) equal

(2) Distance between centre of two sphere (z — 1)2 +(y— 1)} + (2 — 1) =4 and 22 +3? + 22 =2 is

G 2 () VB (0 3@ 2
(3) Radius of the sphere 2% + 4% + 2% ~ 6z + 8y — 102+ 1 =0 i suovvenen

() -11 () 7 (&) 11 (d) 49

2 2 ’
(4) For the surface % - Eg— = 3%, Y2-trace I8 s

(a) parabola (b) hyperbola (c) hyperbolic paraboloid (d) pair of lines

" (5) For the surface ¥ + % =g, sechion by 2 = 1 PIANe 18 wvevrrreennnn,

9
(a) parabola {b) hyperbola (¢} hyperbolic. paraboloid (d) ellipse
. {6) The surface 4a® + 44> — 927 — 8y ~ 36; =3 repfesem,s B eeeriris -
(a) ellipsoid (b) elliptic hyperboloid of two sheet (c) elliptic cone
.. (d) éliiptic hyperboloid of one sheet .

(7) i of tangent lines to a cone at a point gives a tangent plane .
() Intersection (b} Locus (¢} Normal (d) Union

(8) Vertex of second degree homogeneous equation of cone is ..o,
(a) not possible (b) (1,23) () (@ f7) (@ (00,0)

YR Az? + By* 4+ C2* + 2Fyz + 2Gzx + 2Hzy = 0 is reciprocal cone of —dyz + D% +3zy =0 then G

................

(@ 12 () 0 (@ & & 6

(10) If Az®+ By? + C#* + 2Fyz + 2G2a + 2Hzy = 0 is reciprocal cone of az® + byt 4 c2? =0 then B =

@) oa (b)) 0 () ab (d) be
Que.2 Answer the following ( Any ten ) 20
(1) Find equation of sphere with centre at (2,1, ~3) and passing through (~4, -2, -5).

(2) Find the centre and radius of the sphere 23:2 + 427 2+ 4y —-6245=0.

@ (P1.e)




(3) Find the equations of the tangent plane and normal line to the sphere 22y 4 24 20 +4y+62+12 =0

at (-1,-1,-2}. o .
‘ . ) y2 22

(4) Find atleast one trace and section by the plane to surface TTS 2z .

(5) Plot the point (2,57/4, -3) in cylindrical system .

(6) Plot the point (2,37/2,7/6) in spherical system .

(7} Define : Direction cosine of line , cone , Enveloping cone , Tangent plane to the cone .

(8) Find the equation of cone with vertex at the origin and which passes through the curve
ar? v byt =2 s+ my+nz=p.

(9) Find the points of intersection of the line z ; g | ;Lﬁ =2 ; 7

flz,y,2) = az® + by? + c2® + 2fyz + 292z + 2hay + 2ux + 2vy + 2wz = 0.

and the cone

(10) Find the equation of reciprocal coné of the cone 2yz 4 6z + 4wy =0.

(11} Find the equation of the right circular cylinder whose axis is the line
t-a y~f_ z-79
1 om
(12) Find equation of cylinder whose generating lines have direction cosines (l,m,n)-and which passes
through the circle 22 + A=a, y=0. o

, and whose radius isr .

Que.3 {a) Let a plane and a sphere be given by
Pz=lr+my+nz+p=0,; = 22+ 92 + 22 4+ 2ux + 2wy + 2wz + d = 0 Tespectively.
Then prove that S+ AP =0 ,where A € R, represents a family of spheres passing through the
intersection of the sphere S = 0 and the plane P=0.

(b) Find the centre and radius of the circle given by intersection of
2ty =4r+y+z=1

OR A
Que.3 (c) Find the equation of sphere which passes through (1,0,0), (0,1,0), (0,0,1) and hes its radius
as small as possible.

(d) Find the centre and radius of the circle given by intersection of
PPt 22— —4z-19=0 ; z4+2+247=0

‘ 2,2 2
Qued (a) Identify , describe and sketch the surface 2—2— + %2— + %2« =1;(a>b, o)

{b) Find Jacobian of Cartesian co-ordinates with respect to (i) Spherical co-ordinates (i) Cylindrical

co-ordinates.
OR
JE I B
Que.4 (c) Identify , describe and sketch the surface T 1.

(d) Prove that the equation § = 8, # a constant, B €0,2r}), is a half plane perpendicula.f to @

and containing (-)3 , where C' € & such that ZAQC = f , in Spherical polar coordinate system . 4



2 2 : .
Que.5 (a) Find the equation of cone whose vertex is P, 8,7) and base Ig + y2 =1 z= 0 .If section

of this cone by the plane z = 0 is a rectangular hyperbola then show that the locus of P is
y 422 ~1
a2 + I
(b) Find the equatmn of the cone whose vertex is at (a, 8,v) and whose generators intersects the
conic az? + 2hay +by? + 25 + 2fy +c=0, 2=

OR

Que.5 (c) Find a necessary and sufficient condition that the general equation of second degree may
represent a cone.

(d)} The plane -+ g + .= = 1 meets the co-ordinate axes in A,B,C.Prove that the equation to the
cone generated by lines drawn from O to meet the circle ABC is

2 b+- +Z$(E+E) t+z E+E =0
v b a c Y b e T
Que6 (a) Find the COI’ldlthll that the pla,ne Iz + my + nz = 0 becomes a tangent plane to the cone w1th
vertex origin az? + by? + ¢z + 2 fyz+ 2g9z5 4 2hay = 0. S

{b) Find the equation of the cylinder with the guldmg curve given by 22+ 242 =1, z = 0 and whose

generators are parallel to the line :1:1_ = -g— =2

OR

Que.6 (c) Find the equation of reciprocal cone of the cone with vertex origin . Hence prove that remprocal
cone of the reciprocal cone is given cone itself.

(d) Find equation of the cylinder whose generator touch the sphere 2% + 42 + 2% = 42 and are parallel
to the line = = ¥ . 2 .
m n

(e) Find the equation of the right circular cylinder of radius 2 whose axis is paraliel to a line
z~1 _y- 2 _2—3

2 -3 6
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Que.1 % [&acu'tt Gudiat 53 vuell svoul 3l

(1) aliasl 22,2, 2% Al WS verrsvvrerier UL,
(@ wr () W (o) vl (d) AWl
(@ -1+ - V4 (2 1) =4 A o® + 42+ 2% = 25 A8 Ao PR VAR s I
@ 2 (b V3 () 3 (d 21 |
(3) #* +4° + 2% — 6z + 8y — 10z 4 1 = 0 vligsdl Roat .......... m&.

@ -1 () 7 (o) 11 (d) 49

2

Eo

=
9
() wRast (b) Guaen (¢) wRaRuwadus () Ty

@) = — = = 3z WAl yzArace e A,

B

e

2

(5) = + % I E T R T R— U,

o o

(a) wadd (b) R (©) ulafdywadaer (d) Guaad
(B) 4a® + 4y — 927 — By — 362 = 32 rvremeeererein wallszeL 9.
(&) Guactisy (b) BayRen wldaqusy (o) Guaelu i (d) slyy(Rey wifadansy

(7) dlgelt sl oL .. . ¥dAd UM,
(@) Bt (b) [Eta'u.at (c) wlude (d) A

(8) g Beulnfln g wallsouy wi fg Y
(@) wsadl (b)(1,2,3) (6} (e, 8,7) (d) (0 6,0)

{9) 4l —4yz+222+32y =0 Al drd &L-{Aa: -&—By +C7? +2Fyz+2sz+2H:cy OdludiG= .............
@ -12 () 0 () 8 (d) 6

(10) ¥l az? + by? + ¢z* = Ol axe il Aa® + By? + C2* + 2Fyz + 2Gow + 2Hoy =0 GAAB = s
@ ac () 0 () ab (@) be | |
Que.2 Al uarel syaeL il (AR d et )
(1) (4, ~2, ~5) g sl ot 2 0 (2, 1,-3) Beg A B4 allas 4 ulsy aﬂtﬁ.
(2) 222 + 2 + 22 — 2w + 4y — 62 +5=0 afiersed] Biawy 0 Beg, ML

(3) s a? + 42+ 22 + 22+ dy + 62+ 12 = 0 MR (=1, -1, ~2) (g, Wil wudldet w1l wifeion o il AL

_ CPT 00

20




2 g.
(4) % - % = 2 L 2L ul 20is1 3ls Z 3 wiegpde DL
(5) (2, 5r/4, ~3) L Rla~dla Y um yey (A €3

% (8) (2,3m/2,/6) A el A yehdui .€l:?t.

(7) carn 20l ; Ll oo yllor g, BiAdllol gy , dgdt 2ulad .

(8) v+, A1 Brg, Gow g, S vl &% aa® + by = 22w+ my +nz=p gyl e ol i e digd wellsrg
Wil -

s-a_y-f_z-1

(9) il —~ - 2{d,
| ds f(z,9,2) = az” + by + ¢2? + 2fyx + 2gzz + 2hay + 2uz + 2oy + 2wz =0 AL Be Bgall bl

(10) 2yz + b2z + 4oy = 0 gl e g wllsam 24l

=

— — 2 — - ~ -~ Y - H
z = y=F_ - T i dia 240 Blowtt 7 Gl Bict, A1 wellsael E4L

(12) ?422 =a? , y=0adanduared o) o5 ol L B opelLaR (1, m, ) Gl DAL U vt Al

(11) ov-ll wig

Que.d (a) WA P = Iz +my+nz+p=0 ;M:tOEC-L&SEm2+y2+z2+2um+2vy+2wz+d:0%{@.&{@!{
cilzu{?rutaitas+,\P=0,mi)\eR,&m&S:OwumaP:04le9muﬁwtwdi.aﬁc1§trﬁ

!
UMY B, 4
| b) 22 +12 + 22 =4; £ gk 2 = 1ol e el VAR el A o beg vt Blovl L. 6
OR
Que3 (0) (1,0,0, {0,1,0), (6,0,1) gl wiel etz i 21 syl Blovd o Azelh At it 2 alles o wilsrg
dlidl ' 5 !
(d) 22yl + 2242w —2y—42-19=0 T+ +2+T= 0 <L B¢ wiel) AR Al agn 4 Feg wd
ERETRILTN . : b
Qued (a) StEta” 1: (a> b, c)yupd viomil it 530 v 421 | B
(b) st 2l () oeld et autilsed (i) BResd wined wilsu eyt T 4
OR.
. 332 'yz 22 - - 3 - ES )
Que4 () STE 9 1y ool 4 52 el gixl . 6
(d) olietsla Yl u weklami Wl G Wl g =g, f w38 ¥, Be [0,21), ¥a WAL gl ud
OO 4l i, s3] vl wrda wil, sl C € a wd ZAOC = 8. . 4

- 4 - - - 582 2 Y [ LT Y
Ques (a) o Wl [Big Plo, B,7) s ¥ (itas 95 Guder — % =1, z =0 vl g whseg winl.ed

:132 ,y2+z2 .

o= 0 UM< A g L weBe deRaaa, G dL wld 535 P <l ﬁtguua—z + T = 6
(b) (cx, B,y) Y g i 24t 2o%s ol az? + 2hzy + byt 202 +2fy +e=0,2=0 el v udl
@ia alay gy o wellswo QAL _ _ 4
| OR
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Ques (¢ Baufuifa i welsant gy i 2l wizdl ol il uilnd 2R WAL

(d) % + % + % 1 a5~ T2 w5t L AB,C M L B, O il SRell by Yl e ABG el

- ~n b e ¢ a o b
R Ul Gl Al Wl 53 % 2y Wil yz (E+E)+zﬂ: (E—{»E)-i-my (EJFE)"OW{ .

Qued (a) lz+my+nz =0 sl oz’ + by + 2t + 2fyz + 2920 + 2hay =0 tigell usida i o uiedl wed
il e AL 32 :

-

(b) Gitas as 22 + 297 = 1, 2= 0 €l oA wes 2l % = % - %‘Nﬂ arldz Gl Sl datsted, wllsa

il
Queb (o) Gom (Big, 2 (g i 3l gl e dyef wellsou 0L . Al GWReL 2ol 5305 et dgell ek 2lg ¥

(il gig ldsy @,

(d) Svell sk ot 22 2+ 27 = 0 s W R % = % - %‘mﬂ AR Gl Bt st el

- il '

- T 1 y - 2 FA """ 3 ey — v = '} - Y . T

(e) oyl wiat =TT el iR §B @A Biosit 3 i Bl Wetsied wlseg WL
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