B.Sc. Part—I Semester—I| Examination

MATHEMATICS

(Vector Analysis & Solid Geometry)

Paper—IV

Time : Three Hours]

AC-2020

[Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory and attempt it a once only.

(2) Attempt ONE question from each Unit.

1. Choose the correct alternative :

(1) The vectors @ b,T are non-coplanar and xa+yb + 7€ = 0 -then :

(@ x+y=12 (b) x=y=2z=1
(c) x=y=z=0 (d x=y+z
(2) If two vectors in a scalar triple product are same then the scalar triple product is :
(a) One (b) Two
(c) Three (d) Zero
(3) The equation of osculating plane is :
(a (R-7-b=0 (b) (R-7)-T=0
(0 (R-F) -n=0 (d) None of these
(4) A line perpendicular to both Tad 7 is caled :
(a) Tangent (b) Binormal
(c) Principal normal (d) None of these
(5) A vector T is solenoiddl if :
(8 dvf=0 (b) cul f =0
(c) dvito (d) cul f10
(6) If T=xi +yj+2K thendivr=__
(a) Zero (b) One
(c) Three (d) Two
(7) The curve of intersection of two spheres is a :
(a) Plane (b) Circle
(c) Sphere (d) Line
(8) If the radius of the circle is equa to the radius of the sphere, then the circle is :
(&) a small circle (b) an imaginary circle
(c) great circle (d) none of these
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(9) The equation of the cone through the three axes is of the form :

(@ fyz+gox +hxy =0 (b) fyz —gzx — hxy = 0
(c) fyz—gzx + hxy = 0 (d) None of these

(10) The equation a + by? + ¢z + 2ux + 2vy + 2wz + d = O represent a cone if :

(b)

(c)

3. (p)

()

(r)

4. (a)
(b)

S0 2 2 S0 2 2

us v ow us v ow
—_—t+t—+—=d by —+—+—<d
@ a b c (b) a b c
wovow?
() —+—+—>d (d) None of these 10x1=10
a b c
UNTI—I
Show that the vectors @, b,T are coplanar only if a+b/B+T,T+a ae coplanar.
3
f a=i-j-k b=j+k, c=i-],d=7+K find :
() @ b)-(c" d)
(i) @ B (c’ d). 2+2
Prove that the necessary and sufficient condition for f(t) to have constant magnitude
oo
is fo—=0.
IS a 3

. - _ _ _ g2
If A=x%zi-2x2°]+xz?k and B=2zi+yj- x*k find T (A B) at

fix-Ty

(1, 0, -2). 3
Prove that :

@ n+j @ H+k @ k=2a 3
Prove that :
M d- %dt %f2+c
(i) %dt:f’ dam,
where T is constant. 2+2

UNIT—II

State and prove Serret-Frenet formulae. 1+4

Find the radii of curvature and torsion of the helix x = a cos g, y = a sin q,
z = @ tan a, where a is congtant. 5
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5 (p)

(a)

6. (a)
(b)
7. (p)

()

8 (3
(b)
9. (p)
(a)

If the tangent and binorma at a point of a curve makes angles g and f respectively with
fixed direction. Show that :

sngdq__k
an f df t 5
Prove that :
[D¢ b D@ = t3(k¢e - ktcp_t53é<° 5
tg
UNIT—I1I

Compute the line integra (y’dx - x*dy , about the triangle whose vertices are (1, 0),
C

0, 1) and (-1, 0). 5

Prove that I"F is irrotationdl. Find the values of n when it is solenoidal. 3+2

Find the constants a, b, c so that F = (x + 2y +az)1 + (bx - 3y - 2)] + (4x + ¢y + 22)k
is irrotational. 5

Let R be the closed bounded region in the xy-plane whose boundary is a smple closed
curve C which may cuts by any line paralel to the coordinate axes in a most two
points. Let M(x, y) and N(X, y) be functions that are continuous and have continuous

partial derivatives W and x in R. Then prove that :

&N M O

; anTX ﬂﬂy by = Gk + Nl 5

UNIT—IV

Find the egquation of a sphere which passes through the origin and intercepts lengths
a, b and c on the axes respectively. 5
State and prove the condition for the orthogonality of two spheres. 1+4
Find the equation of a sphere for which the circle X + y*» + 2 + 7y — 2z + 2 = Q,

2x + 3y + 4z = 8 is a great circle. 5
Find the equation of the sphere which passes through the points (1, -3, 4), (1, -5, 2)
and (1, -3, 0) and whose centre lies on the dane x + y + z = 0. 5
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UNIT—V

10. (a) Find the equation of a cone whose vertex is the point @, b, 9 ahd whose guiding curve

a conic in the xy-plane. 5

(b) Find the equation of right circular cone whose vertex is (2, =3, 5), axis makes equa

angles with the coordinate axes and semi vertical angle is 30° 5

11. (p) Prove that every homogeneous equation of second degree in x, y and z represents a cone

whose vertex is a the origin. 5

(gq) Find the equation of the right circular cylinder of radius 2 and whose axis is the line

'x-l_y_z-3
2 3 1

5
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