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PSG COLLEGE OF ARTS & SCIENCE
(AUTONOMOUS)

BSc DEGREE EXAMINATION MAY 2024
(First Semester)

Branch - MATHEMATICS
ANALYTICAL GEOMETRY OF 3D AND TRIGONOMETRY

Time: Three Hours Maximum: 75 Marks
SECTION-A (10 Marks)
Answer ALL questions
ALL questions carry EQUAL marks (10 x1=10)
Module | Question ; K
No. No. Qnestion Level Y
The direction ratio for the straight line x—__—f = Z;— = f:—z is
1 e Kl | COl
a. (3,4,-2) b. (-3, -4, 2)
1 c.(-1,2,1) g {1.2.-1)
The two lines are coplanar, they must be
2 a. Parallel b. intersect K2 | COl
¢. touches each other d. not intersect
The centre of the sphere of x? + y2 + 2% — 12x + 2y — 4z +
16 =0is
I M b. (6,1,2) Kl | 02
c. (6,-1,2) d. (6,1,-2)
% Equation of the tangent plane to the sphere x? + y? + z% = r?2
at the point (x1,y1,21) is
% axxl+yyl+zz1=r? bxl+yl+zl=1r? e b ;
cx+y+z=r? dxxl+yyl+2zz1=0 E
The condition that the cone has three mutually perpendicular
generators is
> lag=45 b. 6 = 180° Ry BB
c.0 =90 d. 8 =60
3 The general equation to a cone which touches the coordinate
planes is
a. f2x% + g%y? + h?z* =0
6 b. f2x? + g%y? + h?z% =1 Lo B R
c.a. f2x%* + g%y? + h?z? — 2ghyz — 2hfzx — 2f gxy =0
d. a. f2x% + g?y? + h?z* + 2ghyz + 2hfzx + 2fgxy =0
Any plane which intersect the cylinder whose conic equation is '
of second degree is a CO4
7 a. cylinder b. cone K1
¢. guiding curve d. right circular cylinder
The equation of the tangent plane at P(x1,yl,z1)is __
4 a.axxl+byyl+czz1=1
8 b.xx1+yyl+zz1=1 K2 | CO4 |
c.xx1+yyl+zz1=0 '
d. axx1 + byyl 4 czz1 =0
cosh?x — sinh?x =
9 a. 1 b.0 K1 | COS
C. COSX d. sinx
5 Expansion of sin @ is :
CE S e? @5 ,
10 39_3—;""51"""' b‘8+e-§_;+~§;+.“ K2 CO5
6 . 8 ]
C.1—;+a+'“ d.1+;‘+;+"'
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SECTION - B (35 Marks)
Answer ALL questions
ALL questions carry EQUAL Marks (5% 7=35)
Module | Question : K
No. No. Questian Level Ly
Find the perpendicular distance from P(3, 9, -1) to the line
la (z8_y2 21
-8 4l B
1 (OR) K2 |Co1l
Prove that the lines are coplanar. M TN
= W T S e
3 b g Gl el
122 Find the coordinates of centre and radius of the sphere
Gl 2x2 42y + 222 - 2x+4y+22—-15=0
(OR)
. Find the equation of the sphere having the circle x? + S
12b. |y*+2z2—2x+4y—6z=0, 2x—y-+2z=5 for a
great circle.
Show that the equation of a right circular cone whose
13.a. | vertex is O, axis OZ and semi vertical angle & is x* +
y2 = Z*tana.
3 OR) K3 COo3
Find the equation of the tangent planes to the cone 9x* —
13.b. 4y? + 162z% = 0 which contain the line =2
59 93 o
Find the equation of a right circular cylinder of radius 3
14.a. ) . x+2 _y-4 _ z-1
with axis — = — = —.
3 & 2 CO4
4 (OR) K4
14.b Derive the condition for the plane Ix+my+nz=p to touch
0| the conicoid ax? + by? + cz® = 1.
15.a. Express cos 8 8 in terms of sin 6 .
5 (OR) K4 | CO5
15.b. Separate into real and imaginary parts tanh(1+i).
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10 =30)
Module | Question : K
No. : No. Qupanan Level £
Find the shortest distance between the lines A B i
1 16 |ze2 x-1_ys7_ze2 IR
s 1t g 3 o
Show that the plane 2x-y-2z=16 touches the sphere x% +
2 17 y2 422 —4x+2y+2z—3=0 and find the point of K3 | CO2
contact.
Find the condition for the equation ax?+ by®+ cz*+
3 18 2fyz + 2gzx + 2fxyz = O to represent the right cireular | 13 | 03
cone. Obtain the equation of the axis and the vertical angle
of the cone.
Find the equations of the tangent planes to x* + y:+4z% =
4 19 1 which intersect in the line whose equations are 12x-3y- K4 | CO4
5=0, z=1.
5 20 Expand sin® 6 cos® 6 in a series of sines of multiples of 8. | K4 | CO5
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