
Total number of printed pages-12 

1. 

2025 

MATHEMATICS 

Paper : MAT0400304 

(Analytical Geometry) 
Full Marks : 60 

1 (Sem-4) MAT 3 

Time : 2% hours 

The figures in the margin indicate 
full marks for the questions. 

BO6FN 0139B 

Answer the following questions: 1x8=8 

(a) Find the form of the equation 
3x+ 4y =5 when the origin is shifted 
to the point (3, -2). 

yoRg (3, -2) g-I RA 3x+4y =5 

(b) Under what condition the equation 
ax? + 2hxy+ by = 0 represents a pair 
of perpendicular straight lines ? 

f bÓ AItCF ax? +2hxy + by2= 0 AZ 

Contd. 



(c) Write true or false (G G Ya foR): 

The degree of an equation is an invariant 
under orthogonal transformation. 

(d) Find the nature of the conic represented 

by polar equation Y=8+5 cos 0. 

a9 Y =8+5 cos 0 AC a0 

(e) The axes are rotated through an angle 
of 60° without change of origin. The 

co-ordinates of a point are 

the new system. Find the co-ordinates 
in the old system. 

Write down the equations of the 

asymptotes of the hyperbola 
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(3,w3) in 

2 

2. 

(g) Find the norm 

D=-3 +2f +k 

7--3 + 2f +k ce 
(h) Find the volume of the parallelopiped 

whose adjacent edges are 

æ-3f+2k. 

d=3f -2f-sk, D f+ 4f-4k, 

of the vector 

w=3+2k rT 

(norm) faGa 

t-3t -2f-sk, D- ?+ 4$-4k, 

parallelopiped oR A GsatI 

Answer the following questions : 
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(a) Reduce the equation 2x+3y-6 = 0 in the form x+ my = 0 by choice of new 
origin on the x- axis. 

3 

2x6=12 

(b) For what value of k does the equation Xy+ 5x+ ky + 15 = 0 may represent a pair of straight lines. 

Contd. 



k f a Xy + 5x+ ky +t 15 =0 

(c) Find the equation of the diameter of 
the ellipse 32+4y2=5 conjugate to 
y+ 3x=0. 

(e) 

3x2+4y2=5 Tq8OT y+ 3=0 JA 

(d) Find the equation of the cone whose 
vertex is the origin and which passes 
through the curve of intersection of the 
plane bx + my + nz=p and the surface 
ax? + bs2 + cz= 1. 

gaf 

A force F=3f -f +2k lb is applied to a 
point that moves on a line from 
P(-1, 1, 2) to Q (3, 0, -2). If the distance 
is measured in feet, how much work is 
done ? 

a* x+ my+ nz=p 

P(-1, 1, 2) a1 Í(3, 0, -2) g1A I 
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3. 

() Find the centre and radius of the 

sphere xt y+ -2x- 4y + 8z+ 17 =0. 

x2 + y2 + z2- 2x- 4 s + 8z + 17 = 0 

Answer any four parts : 

(a) Prove that a+ b and ab- h obtained 

from ax? + 2hxy + by² + 2gx + 2fy + c 
remain invariant under transformation 

of rotation. 

a+ 2hxy + by²+ 2gx + 2fy+c 

(b) Prove that the straight lines 
represented by the equation 
a+ 2hxy + by² + 2gx+ 2fy + c=0 will 
be equidistant from origin if 

f-g'=c(bf? -ag?). 
ei , 

5x4-20 

a+ 2hy + by² + 2gx + 2fy+ c= 0 

f-g'-cbf² -ag'). 
BO6FN 0139B 5 Contd. 



(c) 

(d) 

(e) 

If PSP' and QSQ'are two perpendicular 
focal chords of a conic, prove that 

1 

PP' 

1 

O0* a constant. 

Show that the line lx+ my = n is a 
tangent to the parabola y² = 4ax if 
In = am2. 

x+ 2y + 22=15, 

Lk+ my=n AIyG y2= 4ax 
abg f ME In = am2. 

+ y2 + 
x+ 2y + 22 =15, 

+y+ 

Find the coordinates of the centre and 
radius of the circle - 3+2=5 
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2 -1 

1 

PP QQ' 

-2y- 42-11 =0. 

1 

-2y- 4z-11 =0 

Find the equation of the right circular 
cylinder of radius 5 whose axis passes 
through (1,2, 3) and is parallel to 
x-4 y-3 Z-2 

6 

2 

X-4 y-3 
2 -1 2 

(g) Find the 

z-2 

orthogonal projection of 

i-f +f k on B-2 +2‘ 

Also find the vector component of 

orthogonal to b 

(h) Show that the lines 

LË : x = 2+t, 
:x = 2+t, 
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LË :x = 2+ t, y2+ 3t, z = 3 +t 
L: x = 2+t, y=3 + 4t, z= 4 + 2t 
intersect and find the point of 
intersection. 3+2=5 

3+2-5 

7 

y=2 + 3t, z= 3 +t 
y=3 +4t, z = 4 + 2t 

Contd. 



Answer any tuO purts : 

(a) Find the equations of the 
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tollowing when r+ by t c-0 
and br- Qy + d0 ar 
considerd as axes of N and y 
respectively 

1. (dr- ay + d² - + 

10×2-20 

II. (ar+ by + .(r- ay + ) 

1. (bx- ay + ² = + 

+6 
5 

II. (ax+ by + .(br- ay + d - + 

(i) Find the equations of the bisectors 
of the angles between the lines 
ar+ 2hy + b = 0. 5 

ax+ 2hxy + by? =0 4TIT AG 

(b) (0 Prove that the tangents at the ends 
of a pair of conjugate diameters of 

the cllipse+y l form a 

parallelogram of constant area. 5 

(i) The plane 

BO6FN0139B 

fo 

+ 

HRIGT (conjugate diameters) 

.y4 =l meets the 
c0-ordinate axes in A, B, C. Prove 
that the equation to the cone 
generated by lines drawn from O 
to meet circle ABC is 

%+%)+(% +)zx+(%-a)xy -0. 
5 

Contd. 



(c) 

(d) 

State the type of the conic and reduce 
it to canonical form : 
1lx-4xy + 14y-58x- 44y +71 =0. 

1l-4xy + 14y-58x- 44s +71 = 0. 
) 
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A plane passes through a fixed 
point (p, q, ) and cuts the axes in 
A, B, C. Show that the locus of the 
centre of the sphere OABC is 

P49+-2 
q yyG qti AIE R (p, q, r) 

P.9+L=2 

2+8=10 

X 

(i) Find the cylindrical co-ordinates 
of a point whose cartesian co 

ordinates are 

10 

(.5,2). 

4 

(1N3,2) 

2 

(üi) Find the distance between the 
points whose spherical co 
ordinates are 

(e) () 
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and 

and e, = 

233 

Find the angle between a diagonal 
of a cube and one of it's edge. 

(i) Let v- (2,3), e=Ja 

and e,. 

33 

11 

1 

1 1 

2' N2/ 

4 

Find the scalar componentS and 

vector components of v along e; 

3 

4 

Contd. 
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1 1 

(i) Find the vector equation of a line 
in 3-space that passes through the 
points P (2, 4, -1) and P (5, 0, 7). 

3 

1 1 

12 

P, (2,4, -1) * P (5, 0, 7) 

4700 
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