MT (N)-120
First Semester Examination, 2023 (Dec.)

[Three Dimensional Geometry]|

Time : 2 Hours | [ Maximum Marks : 70

Note : This paper is of seventy (70) marks divided into
two (2) Sections, 'A' and 'B'. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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SECTION—A
LUS—dh
(Long Answer Type Questions)
(el Sl arel 9ee)
Note : Section 'A' contains five (5) long answer type
questions of Nineteen (19) marks each. Learners are
required to answer any two (2) questions only.
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1.  Find the equation of a cylinder for which the axis is OZ

and radiusis 2, in:

(i) Cartesian

(i) Spherical polar

(iii) Cylindrical coordinates
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2. A point P moves in the space such that the ratio of its
distances from the two fixed points A= (-2, 2, 3) and
B = (13, -3, 13) respectively is in the ratio 2 : 3 i.e.
PA: PB =2: 3. Find the locus of the point P.
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3. If a line makes angles o,B,y and § with the four

diagonals of a cube, prove that

4
cos? o+ cos? B +cos? Y+ cos? § = 3
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4. Prove thatthe necessary and sufficient condition for the
four points to be coplanar is that the volume of the
tetrahedron formed by them as its vertices is zero.
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5. Find the equation of the right circular cylinder of radius

x-1 y-2 z-3

2 and having as axis the line
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(Short Answer Type Questions)
(g SRl ard )

Note : Section 'B' contains eight (8) short answer type
questions of Eight (8) marks each. Learners are
required to answer any four (4) questions only.
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1. Find the polar coordinates of the point (3, 4, 5) so that r
may be positive.
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2. Find the spherical polar coordinates of the point whose

Cartesian coordinates are given by (1, 2, 3).
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3.  Find the equation of a plane passing through origin.
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4. Findthe ratio is which the line joining the points (2, 4, 5)

and (4, 5, 7)is cut by the plane x + y—2z+6 =0.

T STd BIFTY, S 145 (2, 4, 5) 3R (4, 5, 7) BT Sire

qTefl NG Bl FHATA X+ y— 22+ 6 =0 §RI HICT AT & |
MT(N)-120/5 (4)



5. Findthe angle of intersection of the spheres.

el @ UfTe8E BT BT Sd DI |
() x2+y?+22-2x—-4y—-6z+10=0
(i) x2+y2+ 22 -6x—-2y+22z+2=0

6. Prove that the second degree in x and y always
represents a general equation of conic.
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7. Tracethecurve 6x* +5xy —6y* —4x+7y+11=0.
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8. Findthe angle between the planes 3x—4y +5z=9and
2x—y—2z=6.
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