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707-C / 115-C

B.A./B.Sc. (Pt.-]) ' Maths. III
B.A./B.Sc. (Part-I) (Pass Course) Examination, 2022
(Common for the Faculties of Arts and Science)

[Also Common with Subsidiary Paper of B.A./B.Sc. (Hons.) Part-I

Three-Year Scheme of 10+2+3 Pattern] '

MATHEMATICS
Paper - 111

Three Dimensional Geometry and Optimization Theory

- . 50forScience
Time Allowed :1:30 Hour] [Maximum Mark's V54 for Arts

Note: (i) Boundations of compulsory question and sections are abolished.
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(i) Time allowed to solve this question paperis 1:30 hour.
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(i) Candidate hastosolve 50% of the maximum marks. The unit systeminthe questlon paper
is abolished. Candidate can solve any question from either/or and can also solve bothy’
sither/or of the same question.Candidate has to answer for 50 % marks in case of small

questions and the questions of less marks.
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(iv) Allthe parts of one question should be answered at oné place in the answer-book Ong
4 not be answered at different places in the answer-book,

complete question shoul
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(v) Ifthereisany difference in English and Hindi version, the English version will be considg,,
V . "

authentic.
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(vi) No supplementary answer-
should write their answers precisely in the main answer-book only.
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(i) Write the general equation of circle in Polar coordinates (r,0) ’

ga & g PR (r.0) 3 o gl e

o
(i) Write the equation of the asymptote of the conic - =1+e cosf (hyperbofa)

gigd =1+e cosO (smeam) & ovr wll @ i Rifd
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‘(y/ Define tangent plane to the sphere. C
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(iy) Define right circular cone.
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book will be given to any candidate. Hence the candidag
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u/Def ine enveloping cylinder

}Vﬂeﬂne normal on a conicoid !

FoRl T W i ) o s

2 2 2
X z
/ rite the equation of generating liner of hyperboloid of one sheet. —7 y_g_“_g' =1 1

2 2
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'(K)HUW many conditions must be satisfied by a surface represented by a general equation of

second degree? 1
famd & e el B ki 7w g ot & s Reat Reel @ age S
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(ix) Define optimal solution of a linear programming. 1
o T B g @ @ R B
What is entering and departing vector in a linear programming? 1
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2 /(Find the condition that the straight line = A cos@+ B sin @ may touch the circle r = 2a cos0

2
/ :
— T Y@ —=A cos@+B sin® Th r=2acosd W WA B
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(i) Aplane passes througha fixed point (a,b,c). Find the locus of the feet of the perpendicular
2
fromthe ongln to this plane.
& e Rex R (a.b,c) ¥ TR & 7 Rrg & 59 O W SR W TR g A
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(i") Flnd the equanon of the CY'[ndEf WhOSe generators are parallel to the li X v -
e lihe =

i

[ =2 33,
whose guiding curve is X244 y2 =1 z=
¢
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(iv) Find the equations to the generating lines of the h i
yperboloid yz 42,y 43
“EFIXY+6=0 whig

pass through point (-1,0,3).
2

Yz+2zx+3xy+6=0 & (-1 03)1?[
Ay [3'3 Y, ﬂk_’lﬁ it 9¥h iEn’ 3 Htﬁq.,-(q
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'(v) Show thatevery hyperplane is a convex set.
L mﬁaﬁﬁﬁ%nﬁmaﬁm%m@wma

3. (a) Findthe locus of the pole of the chord of the conic /¥ =1+ ecos which subteng
S aconstant

angle 2¢ atthe focus.
5

M /r =1+ ecosd S S B 7 H R T AR o A o7 s g
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(b) Acircle of given radius passing through the focus S ofgiven conicintersects itin AB. C.D
Show that SA.SB,SC.SD is constant. 5

T A 9% @ W S & TR A D g Bew 71 99 1 AB, COR e & R el
f% SA.SB,SC.SD a1 ¥
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4. (a) Findthe conditions that the lines ~— = ¥ b_z7 - [la =2 f? - ‘?’
m n m h

should be polar lines with respect to the sphere x4 }fz +z8=a
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' .
) Show that the equation 4,2 _yZ +272 +21yf3yz+12?f*11y+5“4=0 represents
acone with vertex (-1, -2, -3) 5
firs B 5 e 4y° —y2+222+2xy—3yz+12x—1-1y+62+4=0 T 3@ 3
el e & o i (1, -2, -3) ¥

L]

5. (@ Find the equation of a cylinder whose generator are parallel to the line 1;*= i=§ and

intersect the conic qx2 +2hxy +by2+28x+ 2fy+c=0,z=0 S
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axz+2Pmy+by2+2gx+2Jﬁ;+c=0,z:(] A wska 7 &

(b) Find the condition that the plane Ix+my+nz-p= 0 is a tangent plane to the conicoid

AxE 4 By? +C2* =1 5
TR fx+my+nz—p=0 T T Ax2+By2+(.‘22=1 A wd-aw a9 3 [
st @ A
OR
i
6. (a) Showthatthe locusofthe point of intersection of perpendicular generators is the locus of
intersection of the hyperboloid and the director sphere. 5
mwmmmﬁ%mﬁﬁmmwmmaﬁwam
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e following conicoid.
/(b) Find the principal directions and principal planes of th

: 44y +16y-262=0
36x% + 417 4 2 Ayr-12zx+ 24xp 4 4x+10,

ﬁqwaﬂg@ﬁ?ﬁﬁdw_ﬂﬁmm'

y — = 0
6x2 + 412 4 22 - 4)z --12:.\;+24,}'y+4.t-| 16y - 262

7. /é Solve the following linear programming problem:

Max. Z= 2.1’. +X,
St1. 3,\'1 +5.'c'2 <15
6x] +2x4 £ 24

and X|s Xy 20
P Y dame e @ gw iRt
Afepam B Z= 2x +x,

3x) +5x, <15
6x] +2x2 <24
o s -'-fz 20

) Find all the basic solutions for the fdllowing system of equations and show that all of them
are non-degenerate: 5
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X|+2x2+x3 =4

2x +Xy+5%y =5
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