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Program Name B.Sc/B.A (Mathematics)
B.Sc./B.A. Part |
Paper Code — MT- 03
(Co-ordinate Geometry & Linear Programming)
Section - B
(Short Answer Questions &g SR aTer wer)
Tedeh T 6 37k T & Each Question Carries 6 Marks

Find the Equation of the Sphere passing through the points
(0,0,0);(a,0,0);(0,b,0);(0,0,¢)
Tt forrg Al & TSR aTed Tiied 2T @ishaT ST shifer)
(0,0,0);,(a,0,0);(0,b,0);(0,0,¢)
Or
A plane §+%+§=1 meets the axes OX, OY, OZ in A,B,C respectively. Find the

equation of the sphere.

T §+%+§=1ﬁ€3ﬁa@ﬁ%r—g A,B,C  firerat &, i et OABC at wifiarwor

EAEI

[MT-03, Page 23]

Two sphere of raiuds r, and r, cut orthogonally prove that raidus of their common
circle is

I, 3T 1, BIS31 % 31 it oiitesh &9 § Fied 8 1 {4 it foh 3yt 9 o B @)

[MT-03, Page 54]

Find the equation of the cone whose (e, 8, 1) Vvertex is and base is the guiding curve
y>=4ax, z=0.

34 3o o1 FEfteRT 1 hifsrd fment 3 (@, B, p) 7o s1mem fdwrier @k y? =4ax, z=0 2
[MT-03, Page 63]

Find the Enveloping cone of the Sphere x*+y®+2z%+2x—2y—2=0 with it’s Vertex
at (1,11).

M X2 +y° +2° +2x—2y —2 =0 3 36 ST e HT FHIHT I hiforar Forerer o (1,1,1)
B

[MT-03, Page 65]
Find the equation of the cylinder whose generators are parallel to the line.




Ans.

Q.6

Ans.

Q.7

Ans,

Q.8

ADnS.

Q.9

AnS.

X z .
—=——=—and whose guidin

1 -2 3 d d

curveis x*+2y*=1,z=3.

wémwaﬁwm?ﬁmﬁmmgzizzg @T¢ & R § q1 e s @
X +2y*=1,127=3

[MT-03, Page 87]

To find the Equation of Cylinder which envelops the surface ax”+by® +cz® =1 and has
generators parallel to the lines

X_Yy_2
Il m n
ax? +by? +cz® =1 % SATATSY STt T FHIHTOT J1d HEAT STt STk W@
X_Y_Z yommmcs
Il m n

[MT-03, Page 92]
Prove that the locus of the foot of the perpendicular drawn from the centre of the
2 2 2

. X z . .
ellipsoid —2+§+—2 =1 of its tangent planes is.
a C

2 2 2

aﬁﬁa?r:—+g—+i— 1 % et et o 3 & o v e 21 firg AR e e ¥ e g
T R

a?x® +b2y? +¢22% = (X2 + y2 + 22 )
[MT-03, Page 122]
Formula the dual of the following linear programming problem.
= YRaeh T e % wrd St wmE Jrd |
Maximize (JAfeehaw)  Zp = 3x, +4X,
s.t (Jfaser) 2%, +3X, <16

S5X, +2X, =20

and (@) x;,X, >0
[MT-03, Page 307]
A sphere of constant radius K passes through the origin O and meets the axes in
A, B,C.Prove that the centroid of the Triangle ABC 9(x2 +y° +22):4K2 lies on the
sphere.
aljmﬁw K 1 T Tt 7o foreg & T 21 we et et A, B, C 1w e 2| firg it o6
Bt ABC o ahwsieh 1 fofeg wr

9(x2 +y+ 22)= 4K?
[MT-03, Page 21]



Q.10

Ans.
Q.11

AnS.
Q.12

Ans

Q13

ADnS.
Q.14

ADnS.
Q.15

2 2

2
Tangent planes are drawn from the point (a,,B,,u) to the ellipsoid X—2+g—2+z—2:1.
a c

Show that the Perpendicular drawn from the origin on them generate the cone.

(@x+By+uz) =a’x® +b*y? +c?z?

2 2 2

el X—2+§+Z—2:1 T g (@, B, 1) & To=1 wHae = 1T R 4 g FIfST o 37 e

a c
forg & et T e g 0 viep s €

(@x+By+puz)f =a’x* +b?y? +c%z?
[MT-03, Page 123]
Find the equation of right circular cylinder whose guiding curve is the circle

X*+y*+2°=9, x—y+2=3

3G TR ST T THISRTT J1d shitsrd et X° +y° +2° =9, X— Y + z = 3fawrish a3k 7l
[MT-03, Page 97]
Find the equation of the cone through origin and which passes through the intersection
of the curves x> +y° =4, z=2.
S % T FHISHTOT 1A IS Forereht 3 qet formg & qom i ash X° +y? =4, 2= 2% W= ¥
TSRAT
[MT-03, Page 75]
Prove that the equation

ax® +by® +cz® + 2ux+2vy+ 2wz +d =0
2 2 2

respect a cone if u—+—+W— =d
a b c
fag T ax® +by? +cz% +2ux+2vy +2wz +d = 0 T 1% I TER1d Lar & afe
u> v oow
—+—+—=d
a b c

[MT-03, Page 80]
Find the equation of the sphere which touches the plane 3x+2y—z+2=0at the point
(1,—2,1) and also cuts orthogonally the sphere.
3 T T GHIHLOT J1 I ST aaed 3X + 2y — 2 +2=0 1 forg (1,—2,1) T FRT Ear 81 =
T TTieT o6t ATfEeTeh 9 § e 2
X*+y?+2° —4x+6y+4=0
[MT-03, Page 55]
Find all the basic feasible solutions of the equations
2X, +6X, + 2%, + X, =3
6X, +4X, +4X, +6X, =2
X, Xy, X5, X, =0
foret wrefterTot 3 fordr aTTemt gvrd gat sl ot 1 iy

2X, +6X, + 2%, + X, =3




Ans.
Q.16

Ans.
Q.17

Ans,
Q.18

Ans,
Q.19

ADnS.

Q.20

ADnS.
Q.21

AnS.
Q.22

6X, +4X, +4X, +6X, =2
X, Xy, X5, X, 20
[MT-03, Page 260]
Formulate the dual of the following linear programming problem
Maximize Z,=2%+X,
Subject to the constaints
2X, +X, <3
3% +X, <1
and  x,x,>0
T3 ek ST e 3 T St T T |
fehad Z,=2%+X%,

BIRCES] 2X, +X, <3
33X, +X%, <1
qan X, X, 20

[MT-03, Page 304]

Find the centre of conic section 2x* —5xy —3y* —x—4y+6=0

ik Ufi=sg 2x° —5xy —3y? —X—4Y + 6 = 0 T w5 T hIfeRI?

[MT-03, Page 11]

Find the radius & centre of sphere 2x*+2y* +2z° —x+4y+2z-5=0.

Ml 2X% +2y% + 222 =X +4y + 27 —5=0 * o5 Ud Frean J1a i

[MT-03, Page 19]

x-1 y-2 z-3
Xz

r x2—1: ygz - 223 <51 it 35 e s el o e T

[MT-03, Page 50]
If cone 21x* —4y? —5z% =0. Then find the Equation of Reciprocal cone.
afe 3% 21x% —4y? —52° = 0 2 AN A I T FHIHT J1 HiforA?
[MT-03, Page 75]
Define a (i) Conic section
(ii) Sphere
(i) Cylinder [2+2 + 2]
gfeiya HifsRr
(i) wriera ufes
(i) T
(iii) e
[MT-03, Page 2, 18, 85]
ikt X2+ Y2 + 22 —2yz2 + 22X —2Xy — 2X + 2y — 22 —3 =0 % %5 % (S317eh a8 hIforr
Find the coordinator of centre is conicoid

Find the Polar line of line

with respect to sphere.




X2+ Y2 +2° —2y2 4+ 27X —2xy —2X+2y—22—-3=0
Ans. [MT-03, Page 03]
Q.23 Definea (i) Basic set
(i) Spanning set
(iii) Basic feasible solution

& (iv) Convex set
fedTivd I (i) TR e =e
(i) ST T

(iii) SR gETd &
AR (iv) e g

Ans. [MT-03, Page 251, 253]

Q.24 = Rges T wae i faracr faftr & st hifsra?
aTfeRad (Max) Z = 2%, +5X, +7X,
BIRCES] 3%, +2X, +4x, <100

X, +4X, + 2%, <100
X, + X, +3%; <100
e X;y Xoy X3 20
Solve L.P.P.
Max  Z =2X +5X, +7X,
s.t 3%, +2X, +4%; <100
X, +4X, + 2%, <100
X, + X, +3%; <100
& Xy Xpy Xg 20
Using Simplex Method

Ans. [MT-03, Page 231]

Q.25 Solve Assignment problems :

Dl D2 D3

0, 20 27 30

o, 10 18 16
14 16 12

Ans. [MT-03, O, —D,, O, - D,, O; — D, =38 &@r1a = 49 unit, P.No. 377]

Q.26 Find the equation of the sphere which passes through (a,ﬂ,p) and the circle
xX*+y*=a*z=0
forg (@, B, p) 3TT x° +y* =a%;z =0 I S oA ATt Tt T HHIHT Jd Hifw)

Ans. [MT-03, Page 28]

Q.27 Find the polar line of the line x-1_y-2_z-3

3

w.r.t. the sphere x*+y*+2°=16.



Ans.
Q.28

Ans.
Q.29

Ans,
Q.30

AnS.,
Q.31

Ans,
Q.32

ADnS.
Q.33

war XY T2 273 iy 0 4 y? 427 =16 3 e sy o e 9 i

2 3 4

[MT-06, Page 50]
Find the equation of the cone whose Vertex (a,ﬂ,p) is and guiding curve
y> =4ax,z=0.
34 37 k1 TR T o et I (e, B, ) T fdrish 9 y? = dax, z =0 2
[MT-06, Page 62]
Prove that the plane ax+by+cz=0 cuts the cone yz+zx+xy =0 in perpendicular
lines if 1+1+£:0

a b c
forg IS o T ax +by +¢z =0 2% Yz + X+ Xy = 0 3 TER el [T H H1ewm Al

—+—+—=0
a b c

[MT-06, Page 76]
Find the equation of a cylinder whose generators are parallerl to Z —axis and Interest

the curve ax® +by* =2z, Ix+my+nz=c.
3 ST T THRTT F1a HISR Sk S96 Z — 31 & guea 21 a1 @k ax” + by’ =2z,
IX+my+nz=c I %Hed 2l
[MT-06, Page 88]
T Torerrar o afl geiTd & S RISl
X + X, +2%X; =12
3X, +5X, +8%, =50
X, Xy, X3 20

[MT-06 Page 259]
Solve the following Transportation problem.
1 aftaes ame =i & il

Db D, D, D, a

0, 5 7 13 10 | 700

0 8 6 14 13 | 400
2 12 10 9 11 | 800

0O,

b, 300 | 600 | 700 | 400

[MT-06, Page 377]
Solve the dual problem of the following primal problem.

T ST | ST St e 9T ShiSr
Maximize Z, =3% —2X,
s.t. X +X, <5

X, <4



Ans,
Q.34

AnS.
Q.35

Ans.
Q.36

Ans,
Q.37

AnS.
Q.38

AnS.
Q.39

1<x,<6
& X, X, =0
[MT-03, P.No. 335]

Solve the transportation problems.
TRER U i & hiferd?

Db D, D, D, a

0, 5 7 13 10 | 700

0 8 6 14 13 | 400
2 12 10 9 11 | 800

0,

b, 300 | 600 | 700 | 400

[MT-03, Page 377]
Prove that the plane ax+by+cz=0 cuts the cone yz-+zx+xy =0 in perpendicular

lines if +14+1_0
a b c
g I foF @Aae ax+by+cz =0 XF yz+2x+xy =0 1 WER I WA H HIEM A1
1 1 1
—+—+-=0
a b c

[MT-03, Page 77]
Show that the equation to he cone whose Vertex is the origin and base the curve.

f(x,y)=0,Z=C is f(x_c,y_cj:o
z'z

forg o for 3 vicp o1 wrefiepeor forerr ¥t oot foreg 21 afi fdwmir a6 2 = K, f(x,y)=0, 2
f(ﬁ,ﬁj ~ 0 amm
z z
[MT-03, Page 64]
Find the equation of the cylinder whose generators are parallel to the line ?:l _Z
m n
and whose guiding curve is ax* +by?® +cz* =1.
3G S Al qHiRT J1d Hife SRt s ?:X:Emﬁ%m%l aor fSoe sk
m n

ax® +by® +cz? =13
[MT-03, Page 92]
Find the Equation of the director sphere.
fITHeR TTieT SRt TrHTeRIoT T ShifSr|
[MT-03, Page 118]
T e o wnft e o ST ISRl
Find all the Basic feasible solutions of the following L.P.P.

X, +X, +2%X, =12

3X, +5X, +8x%; =50



Ans,
Q.40

Ans,
Q.41

ADnS.
Q.42

Ans,
Q.43

ADnS.
Q.44

X, Xy, X3 20
[MT-03, Page 259]
Find the dual problem of the following Primal problem.
T 37T T o ETa St THET T i)

Maximize Z,=2%+X,

s.t. X +2%, <10
X +X, <6
X —X, <2
X, —2X%, <1

and X, X, 20

[MT-03, Page 323]
Find the dual problem of the following primal problem.
T 31T THE o HA St aEeT 1 i

Maximize Z,=4%+3X,
s.t. X <6
X, <8
X +X, <7
3% +X, <15
-x <1
& X, X, =0

[MT-03, P.No. 324
Prove that the sphere which cuts two spheres S, =0, S, =0 orthogonally will also cut
Is, + mS, =0 orthogonally.
&g &0 foR we e, s AT met S, =0 R S, =0 I AMfrieh &9 & Frear 31 98 Is, +mS, =0
1 ot Arfiere &9 T w1
[MT-03, P.No. 58]
Prove that the equation (s ShifsTe for TfertoT)
ax, +by® +cz® +2ux+2vy+2wz +d =0
represents a cone if (T 3% i FEiUa it 2, afe)

u> v? ow?

—+—+—=d
a b ¢

[MT-03, Page 80]
Prove that the equation ./fx +./gy +~/hz =0 represents a cone that touches the co-
ordinate planes and that the equation of the reciprocal cone is:

fyz + gzx+hxy =0
g i for afteror ﬁ+\/@+\/h_=0 T i 1 Wi FAT 81 S e aHaet shi et
AT & TAT SASHH I T FHIHT 2




Ans.
Q.45

Ans,
Q.46

Ans,
Q.47

Ans.
Q.48

ADnS.
Q.49

AnS.
Q.50

fyz + gzx+hxy =0
[MT-03, Page 83]
Find the equation of a right circular cylinder whose radius is 3 and whose axis passes
through the point (1, —1, 2) having direction ratios 2, —1, 3.
I AT S H1 G 1 I bt B 3, w17 (1, -1, 2) & St € o sueh i
HIE 2, —1 38l
[MT-03, Page 103]
Find the coordinats of centre of the following conicoid
14x? +14y* +87° —4yz —47x—8xy +18x—18y +5=0
e e
14x* +14y® +82° —4yz —4z7x—8xy +18x 18y +5=0
% %% o fderien Jra Aifs)
[MT-03, Page 210]
Prove that the plane ax+by+cz =0 cuts the cone yz+zx+xy=0in perpendicular
1 11

linesof —+=+==0.
a b c¢

fog I foF Tmactax+by +cz =0 X(F yz+2zx+xy =0 I TERX A @IAT § 1, A

[MT-03, Page 77]
Solve the transportation problems.
IETE AT i B hIToRI?
D, D, D, D, a,
13 10 | 700

8 6 14 13 | 400
9 11 | 800

@)
ol
\I

iy

o O
[EEN
N
[EEN
o

3

b. 300 | 600 | 700 | 400

J
[MT-03, Page 377]
If any tangent plane to the sphere x*+y®+z° =r? makes intercepts a,b and ¢ on the

co-ordinates axes; then prove that
1 1 1 1

=2

PO
el x? +y? +2% =r? & forelt forg o it mram st gwaer fiéw sveft @ sher: sFaavs a,b,c
e 2| frg i)

1 1 1 1

aZ b2 C2 r.2
[MT-03, P.No. 39]
Solve the dual problem of the following primal problem

frafafaa 1o guern i 3 g 39 hifsg




Q.51

Ans.
Q.52

Ans,
Q.53

ADnS.
Q.54

AnS.
Q.55

AnS.
Q.56

Max Z,=3x +4X,
s.t X —X, <1
X +X, >4
X, —3X, <3
& X, X, 20
Solve Assignment problems
forra TmE o & hifsr|
I 1 i [\
8 26 17 11
13 28 4 26
38 19 18 15
19 26 24 10
[MT-03, Page 377]
Find the coordinate of centre of the following conicoid
X2+ Y2+ 2% —2yz +22X—2Xy —2X—2y—22—3=0

o0 wm>

KICEE]
X2+ Y2 +2° —2yz+27Xx—2xy —2Xx—2y—-22-3=0
o ohvg, oh HGRTIoh J1d ShiteTy)
[MT-03, Page 211]
Find all the Basic feasible solution of the following L.P.P.
et e 35 it g @t s iR
X +2X% =1
X, +X; =4
X, X5, X3 20
[MT-03, Page 268]
Find the equation of the cylinder whose generators are parallel to the line
X_Y_z and whose guiding
1 2 3
Curveis x*+2y°=1,z=3

3 e 1 AR e I R S o = % _

1 @R % GHIAT 2| AT fSTeehT fHasTies ash

z

3
x2+2y?=1,2=37%

[MT-03, Page 86]

Find the Equation of director sphere.

TR Tt s TeRtor JTa A

[MT-03, Page 118]

Find the equation of sphere whose and points of diameter are (2, -1, 4) and(-2, 2, 2).

Also, find the area of circle that is intersection of sphere with plane (-2, 2, 2).



3 M 1 Gl 1 FIR ek wsh o & R (2, -1, 4) 3 (=2, 2, 2) 1 36 99 @
vt off Jra AT s Tae 2X + y — 2 = 3 9 e Bl e 2
Ans. [MT-03, Page 33]









