2 /EH-29 (ii) (Syllabus-2015)

2018
( April )

MATHEMATICS

( Elective/Honours )
( Geometry and Vector Calculus )

( GHS-21)

Marks : 75

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer five questions, choosing
one from each Unit

UNIT—I

1. (a) If by rotation of the rectangular axes the
equation 17x2 +18xy - 7y2 =1 reduces
to the form ax? +by? =1, find the angle

through which the axes ar€ rotated.
Also find the values of a and b. 4
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(2)

(b) Prove that the equatio
n

2x2
+xy—6y2 -6x+23y_20 -0
represents a pair of

.the coordinates
Intersection

straight lines. Find
of their point of

(c) Red
uce the equation (b)

17x2
X +12xy+8y2 46 -28y 417
- +17 =
to the standarg o Yy 0

(c)

ax? +2hxy
+ b2
2t the opin by +2gx+2fy=0 4. (a)
gin is gx + f
y=0.

15x2 _
20xy+16y2 -1

conju
Jigate to the diameter y+2
x=0.

(b)

(9 Pr
Ove that the ty, hyper,
er Olas

42

and  x2 FPY+Sxa1-0

ha " TM3x41929

ve

oth @ common asym (c)
T asymptotes, Ptote. Also find the

4
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(3)

UNIT—II

Show that the locus of the point of
intersection of any two perpendicular
tangents to the parabola y2 =4ax is the

directrix. 5

Find the asymptotes of the hyperbola
xy+ax+by=0 5

A tangent to the parabola y? =8x

makes an angle of 45° with the straight
line y =3x+5. Find the equation of the
tangent and its point of contact. 5

Show that the normal to the rectangular
hyperbola xy = c2 at the point t meets
the curve again at the point t’ such that
3t =-1. 5

Prove that the straight line g;—c+%!’l— =C

will be a normal to the ellipse
2 2

X
——2—+ =1
a

B‘MIQ

if 5c=a2e2. 5

Prove that two tangents can be drawn
from a given point to an ellipse. 5
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S. (a)

(b)

(o)

6. (a)
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(4)

UNIT—II]

Show
that the equation of the plane

which

2 -3 g lesjies' through the point
joining the po; 'S normal to the line
. € points B 4 -1)

is x+5y‘62+61=0 ) and 2 -1 9

Find the gp

. ort :
llnes est dlStanCe between the

2
* +y2+22 -2
X-4y+22=3

( Continued/

7. (a)

(5)

(b} Find the equation of the right circular
cone, whose vertex is (3, 2, 1), axis is the

line

and semi-vertical angle is 30°. S
(c) Find the equation of the cylinder
generated by the lines parallel to the
line = = _y2_ = g, the guiding curve being

5

the conic x =0, y? =8z

UNIT—IV

_—)
If a’, b, 2 are three vectors such that
- -
3xb=2¢ and b x¢ =d, show that the

- 7 > . .
vectors a, b, ¢ are orthogonal in pairs

_)
and |b|=1, [¢]=]d]. 5
(b) Show that the four points a, 3, ¢, 3 are
coplanar if
B3 d)+(@ddl+[db d1=[@abdl s
() Show that the volume of the
parallelopiped whose  edges  are |
represented by 3i+2j—4k), Bi+ j+3k)
and (i—-2j+k) is 49 cubic units. 5
( Turn Over )
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(7)

(6)
that
: 10. (a) Prove
8. (a) Show that a necessary and sufficient divi =_2_
condition for a vector U(t) to have a r
2 s o d
2 _ +yj+ zk an
constant direction is 7 x 24 dii =0. 6 where 7 =Xl +Y :
dt NN o
(b) Find the unit tangent vector at any r=
point on the curve x = acost, y=asint 4 ind the equations of the tangent plane
Z = bt. ‘ (b) Find i the surface
and normal line to
(c) Ifr—3tz+3t2j+2t k, then find F=2x2? ~3xy-4x-T )
2>
dix\d r 5 at the point (1, =1 2).
dt dt 2 unlt vector
Find the gradient and z at
e lrmal to the surface f = x? +y- 4
no
UNIT*V the pon’lt (1, 0, O)'
9. (@) Find the directiona] derivative of , e
0= +y2 4 ,2)-1/2
at the point }3 B 12 in the direction of 5
the vector yzi +2Xj+ xyk

(b) Show that

gradelx"+ 24 ;2 =2¢"”

where r~|r|=\/m 5
(c) 1f
A=
T Xty ot (e
J+(x-yk 9 (i) (Syllabus-2015)
Prove that 2 - 5 Q/EH"'Q
4 (Vx4) =g - 8D—2200/1713
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