Program Name B.Sc/B.A (Mathematics)
B.Sc./B.A. Part |
Paper Code — MT- 03
(Co-ordinate Geometry & Linear Programming)
Section - C
(Long Answer Questions gre s amer T2)

Tedeh U 14%% 31k T & Each Question Carries 14%2 Marks
Q.1  Solve the following L.P.P. using Simplex Method.
o1 Rares s e ot fraere fafer & g i
(3ATereRaH) (Maximize) Z =-5x, +3X,
giaeg (.t 2x,—X, <15
X, —3X, <5
T (&) X, % 20
Ans. [MT-03, Page 285]
Q.2 Solve the following L.P.P. by ‘Big M’ Method
o= ek o e 8 e M fafer g g i
Maximize (3fereham) Z =6x, +4X,
Subject to the constraints (fdsien)  2x, +2x, <30
3X, +2X, <24
X +X, >3
and (qEm) X, X, 20

Ans. [MT-03, Page 0290]
Q.3  Find the equation of a right circular cylinder whose generators are parallel to Z-axis and

intersect the surface ax® +by?+cz®=1 and Ix+my+nz=p.
3 T S A GHIRE Fd A e SR Z-o7 % TEaX @) 9um U8
ax® +by® +cz® =1, Ix+my+nz = p = yfesfed a2l

Ans. [MT-03, Page 88]
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Q4 IR sfEeEs %+§_i_2:1 ¥ A -SEm AL g 0,4 @, drveRia fif

s amigr fir A - Fremm o6 et fir g3 s 6 Fargait 5 fordr (09— 9) srmeran
Ans. [MT-03, Page 187]
Q.5  Solve the following L.P.P. using Simplex Method
Minimize Z =6X, +2X,
Subject to constraints
2% —X, <2



Ans,
Q.6

AnS.,
Q.7

Q.8

X <4

and  x,x,>0
o YRaeh s T 1 fvgcte faftr & gra fifs)
fream Z =6x% +2Xx,
BIRCE) 2%, —X, <2
X <4
agr X, X, 20

[MT-03, Page 297]
Use dual Simplex Method to solve the following L.P.P.
Maximize Z,=X+X,
Subject to constraints
2%, +X, =24
X +7X, =27
and  x,X, >0
Tt tRareh e T Y 3t Rt fafyr & gma ifsm
FIfeRan Z, =X +X,

gfcrerer 2%, + X, >4
X +7X, =7
aur X, X, =20

[MT-03, Page 334]
Solve the following  (Fr=1 =1 g1 FifsR)
(a) assignment problem (Frra Twem)

Dl D2 DS

0, 20 27 30

0 10 18 16

2 14 16 12
OS

(b) Transportation problem (aftag gwem)
D, D, D, D, &

o[ 5 | 7 [ 3] 10 |[700
o, | 8 | 6 | 14 | 138 |400
o |12 | 10 | 9 | 11 |300
| 300|600 | 700 | 400

Ans. [MT-03, Page 77]

If any. Plane to the sphere x°+y®+2* =r?makes intercepts a,b,c on the co-ordinates

axes, then prove that:
1 1 1 1
az b

¢ r



Ans.
Q.9

Ans.
Q.10

Q.11

Ans,
Q.12

Ans,
Q.13

AnS.
Q.14

e X2 +y? +2° =r? % forelt forg o i mram @t wwaer feEt s1elt @ A a,b, ¢ @S
e 8l 1 fag
i1, 1
az b*> ¢* r?
[MT-03, Page 39]
Fd X+ Yy’ +2° -2y —4z =11, 990A X+ 2y +2z =15 F F3 9 BISAT 14 hiTT?
Find the centre and radius.
Circle x*+y*+z°-2y—4z=11
Plane x+2y+2z=15
[MT-03, Page 24]
I T B TR T A ST A 3x+ 2y — 2 +2 =0 # forg (1,2, 1) W wet s ¥1 q
M X2+ Y2 +2° —4X+6Yy +4 =0 I ATk &I T FHledm 2
Find the Equation of sphere which tech the plane 3x+2y—z+2=0 add the point
(1-2, 1) and interest orthogonally the sphere x* +y? + 22 —4x+6y+4=0.
T3 ek ST e 3 T St T 1 S
Max (k) Z | = 2%, +X,

st @fdem) 2% +x, <3
3% +X, <1
and (37R) X, X, >0
[MT-03, Page 304]
YRaek o e (L.P.P.)
(Min) =ad Z =2x, +9X, + X,
(s.t)ufeeier X +4X, +2%;,>5
3X + X, +2X, =24
& T X;, X5, X3 = 0 using Simplex Method
! Fraerad foIfe g & shifer?
[MT-03, Page 286]
fog A R araa
X +y?+2°-y+2z=0; x—y+z-2=0
X*+y?+2°+4x-8y+1=0; x+3z2-5=0
Teh & Mot 9 TRy B e et skt wefieRter off g1 s
[MT-06, Page 30]
Two spheres of radii 1, and r, cut orthogonally; prove the radius of their common

circle is
r1r2

[.2 2
n+n

I, 3T 1, BISATh a1 TTiel Anfrarsh &9 8 hed ol g i for vt aa i e =)




L

Ans. [MT-06, P.No. 54]
Q.15 ffafaa WRasw S awen w1 v it gro st FHifs
The following L.P.P. using Simplex Method.
Max  Z =3x +5X, +4X,
s.t. 2x,+3%, <8
3%, +2X, +4%, <15
2X, +5X, <10
And X, X,, %X =0
Ans. [MT-06, Page 275]
Q.16 w1 tRges T e o | St aHE 31 |
Min. Z, =60x, +50x,
s.t. X +2X, <40
3X, +2X, <60
And  X,X =0
Ans. [MT-06, Page 306]
Q.17 State and proof Fundamental Theorem of Duality.
Ans. [MT-03, Page 320]
Q.18 fm=fafe tRass Tome g i s faftr grr ga Hifs
Use Simplex Method, the following L.P.P.

Minimize Z =2X +9X, + X,
s.t. X, +4X, +2X%, 25

3X +X, +2X%, =>4
And Xy Xy, X3 =0

Ans. [MT-03, P.No. 286]

Q.19 Find the Equation of the tangent plane at a point of the conicoid.
ferelt Tt o Tisharst T Tqefaet B ok for2t ftrster ra hifern

Ans. [MT-03, Page 196]

Q.20 Find the Equation of the cone through six normals.
6 SIS & ST ATt Yiep 1 TR 3T e

Ans. [MT-03, Page 150]

Q.21 fm=fafe R Tome awen = e faft g ga fifsg)
Use Simplex Method, the following linear programming problem.

Minimize Z=X+X,
s.t. 2%, +X, =24
X +1X, =27

And X, X, 20



Ans.
Q.22

Ans,
Q.23

Ans.
Q.24

Ans,
Q.25

AnS.
Q.26

[MT-03, Page 298]

A plane 5+%+E:1 meets the axes in A B,C respectively, find the centre of
a C

equation of the circle circumscribing the triangle ABC .

W5+%+5=1ﬁ€sﬁ el = A fog A, B,C W srear §l Bryst ABC % dfigd =i
a C

GHIRTOT 3T 38k g, o ST J1q shifsTg)
[MT-03, P.No. ]

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 to any of its tangent planes is
a C
a?x? +b2y? +¢22% = (X2 + y? + 22
2

2 2
ﬁﬁgﬁﬁ%+§+é—2:1é§mwméﬁﬁmwwél fog ifTe o6 @1 & ug @1
forguer 21
a?x® +b2y? +¢?2% = (X2 + y? + 22
[MT-03, Page 122]
Solve the dual problem, the following Linear programming problem

e g Tum auen i g e ey sue g Jra Hifsg
Minimize Z, =4x% +2X,

s.t. 3%, +X, =27
X +X,>21
X, +2X%, > 30

And X, X, =30

[MT-03, Page 344]
Tangent planes are drawn from the point (a,,B,,u) to the ellipsoid.
2 2 2

X—2+y—2+z—2 =1 Show that the perpendicular drawn from the origin on them generate
a- b® ¢
the cone.

2 2

2
EEECE] X—2+§+Z—2:1 o (a, B, ) & vt wwae i 31 fog Hifor o6 37 et formg
a c
STl T A FT 7 31 el
(@x+By+puz) =a’x* +b?y? +c?z?
[MT-03, Page 123]
frefafaa Rae wome e s farrct faft g ga s
Use Simplex Method, the following linear programming problem.
Max  2X +5X, +7X,

s.t. 3X, +2X, +4%, <100



Ans,
Q.27

Ans.
Q.28

AnS.

Ans,

X, +4x, +2x; <100
X, + X, +3X, <100
& X, Xy, X3 20
[MT-03, P.No. 261]

2
If 8,¢ are A-generators of Hyperboliad _+E>/_2_(Z:_2 =1 then prove that
tan 0-¢ 1-2
2 1+4

Also show that (0—¢) is constant for given points of generator of A -system.
2

aﬁaﬁmmsr— y———_lé?/l SR WHTS 5 6, ¢ B, dl TRIA hIfog

2 1+4

i awTigd o A -Foreprr 3 fopeft fodr ek o forgati 3 ot (0 — @) smm e 2

[MT-03, Page 187]

(a) If a right circular cone has three mutually perpendicular generating lines, then prove
its semi vertical angle is tan™ J2.

forel! Trrgd ¥ il fF WER TR S @ @, @t fre w0 TR seer aTeRf s

tan™ /2 gl

[MT-03, Page 83]

(b) Find the equation of a right circular cylinder whose radius is 3 and whose axis
passes through the point (l, -1, 2) having direction ratios 2, —1, 3.

I AT S HT THRT Jra FIfere fraeht Bear 3, et (1, —1, 2) & St 2 aeor suht i
I 2, -1 33

[MT-03, P.No. 103]



