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PSG COLLEGE OF ARTS & SCIENCE
(AUTONOMOUS)

BSc DEGREE EXAMINATION MAY 2026
(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 x 1 =10)

Module | Question : K
No. No. Qubsiian Level

CcO

e acass K1
a)al+bm+cn=20 blal+bm+cn=1

al+bm—-cn=1 d)al-bm—-—cn=20

COl

o LI

1 The equation of any plane containing the line o y::l =2 = is

2 aya(x+x) +b(y+y,)+c(z+2z)=0 K2
ba(x—x) +b(y—y,) +c(z—2z) = 0
) alx—x)—b(y—-y)-c(z-z)=

d)alx+x)-bly+y)—clz+2z) = 0

COl

The equation of the sphere with center (-1,2, -3) and radius 3 units
a)xt+y?—2z22+2x+4y+62—-9=0

3 b)x?+y?+z242x—4y+6z+5=0 K1
)x2+y?+2z24+2x—4y+62=9

2 d)x?2—y*—z2-2x—4y—-62—-5=0

CO2

The equation of the tangent plane to the sphere x? + y? + z? = r? at the
point (xy,¥1,2,) is ' :

a) xx; +yy; + 2z, = —(r?) b) xx, —yy, —zz, =712

¢) XXy — Yy, + 2z, =172 d) xx; +yy, + 2z, =r?

K2

' co2 |

2 2
The equation 2—'; + i—z = 1 represents an with axis along OX.

a) vertical angle b) constant angle Kl

¢) cylinder d) elliptic cylinder

CO3

The equation of the cone of the second degree which passes through the
axes K2
a)fyz—gzx+hyx—0 b) fyz+ gzx + hyx =0
¢)fyz+gzx+hyx =1 d) fyz —gzx —hyx =0

CO3

The locus of a line which is parallel to a given line which touches a given
surface is called Ki
a) an elliptic cylinder b) A cylinder
¢) an enveloping cylinder d) a circle

CO4

There are two tangent planes to a conicoid parallel to the plane [x +my +
nz = 0 and their equations are

-4 a)lx+my+nz=i(§+——+—)l/ |
8 b)lx—-my—nzzi(;——-—-—z-)/2 K2

2
c) lx+my+nz=i(%+——+7

d) lx—my—nz=+( +—-+-—) (2

{

CO4

Coefficient of cos"’19 in the expansion of
9 a)Ney — NC3 —NCy + - =2""1  b) ney +ncz +ncs+ 0 = et K1
¢) nc; —ncy +ncg + oo =2" “d) neg +neg —neg + - =2"

CO5

5 Coefficient of cos™8 in the expansion of
a) NCy +NCy + Ny + -+ =2""1  b)ncy +ney +ney + o = o

10 . ) K2

C) NCy —NCy —NCy — =+ = 2™ d) ncg—ncy —ncy, +- =2

COs5
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SECTION - B (35 Marks)
Answer ALL questions
ALL questions carry EQUAL Marks (5x7=35)

Module | Question X K
No. No. g Level Py
11.a. Find the image of the point (1,-2,3)in the plane 2x — 3y + 2z +3 = 0.
{ (OR) K2 {'COl
Find the perpendicular distance from P(3,9,-1) to the line:
11.b. x+8 _ y-31 _ z-13
g S
12 Find the equation to the sphere through the four points (2,3,1),
| (5-1.2)(43-Dand 25.3).
5 (OR) e LO2
12.b Show that the plane 2x-y-2z=16 touches the sphere
= x% + y% 4 z% — 4x + 2y +2z — 3 = 0 and find the point of contact.
13.a. Find the general equation to a cone which touches the coordinate planes.
3 (OR) K3 1603
Find the equation of the cone with vertex O and base curve, the conic in
13.b. which the surface ax? + by? + cz? = 1 is cut by the plane [;x +m;y +
n,z = p.
Find the condition for the plane Ix+my+nz=p to touch the conicoid ax? +
14.a. 2 g =
by“+cz° =1.
; o8 K3 |co4
If OD is the diameter parallel to a secant APQ through A meeting the
e conicoid at P and Q show that A;;Q is constant.
15.a. Express cos88 in terms of sinf.
5 ) : K3 | CO5
15h. Expand sin’ @ in a series of sines of multiples of 6.
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10=30)
o Qi L
The straight lines === = i N i 1. R Y=B1 _ 2N are cut by a third K3 | COI
l m n 4 my ny
whose direction cosines are A, 4, 9. Show that the length intercepted on the
1 16 gty Pl Vy-vil | W 8
third line is given by l m n =1 My B and
ly my ny e Ry
deduce the length of S.D.
Find the condition that the line f;—a = % = Z—;C where 2 +m2 +n?=1| K4 |CO2
2 17 should touch the sphere x? + y? + 2% + 2ux + 2vy + 2wz +d = 0. |
Find the angle between the lines in which the plane ux + vy + wz = 0 cuts | K3 | CO3
3 18 the cone.
Find the locus of the point of intersection of three mutually perpendicular | K4 | CO4
4 19 tangent planes to the central conicoid
ax? + by? + ¢cz? = 1. i
5 20 Expand sin®6cos>8 in series of sines of multiples of 6. K3 {CO5

Z-Z-Z END




