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[This question paper contains 7 printed pages]
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and Applied Algebra
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Instructions for Candidates :

(i) Write your Roll No. on the top immediately
on receipt of this question paper.

(ii) All questions are compulsory.

(iii) Attempt any two parts from each question.

1. (a) Identify and sketch the curve -
x*-4x + 2y =1
and also label the focus, vertex and
directrix. 6
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2. (a)
(b)
(c)

3. (a)

Describe the curve x? + 9y? + 2x - 18y + 1 =0
6

Sketch the hyperbola :

(y +3)2-9 (x +2)* = 36

Also label the vertices, foci and asymptotes.
6

Find and sketch an equation for the
parabola with focus at (-1,4) and directrix
at x = 5. 6

Find the equation of the ellipse whose foci
are (+ 1,2) and sum of distance from each
point on ellipse to foci is 6 units. Also
sketch it. 6

Find and sketch the curve of the hyperbola
with vertices (0, + 8) and asymptotes

4
¥ = igx . Also state the reflection property

of hyperbolas. 6

Rotate the coordinate axes through an angle
0 to produce an equation of the curve

2x +3xy +y2 -10=0,

that has no product term. Find ¢ and the
new equation, identify the curve and draw
its rough graph. 6
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Given the influence model. Find the
sets of minimum number of vertices
which can influence every other
vertex in the graph.
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6. (a) Define Latin Square. Prove that every group - (b) Let an x'y' — coordinate system be obtained

is a I_..i'_atin Square. What about the converse ? by rotating an xy — coordinate system
Justify. '
through an angle g= 30°. 6
1
65 ( ( (i) Find the x'y' - coordinate of the point

(b) (i) Find a matching or explain why none whose xy - coordinates are (1, - /3).

exists for the following graph. . . .
(i1) Find an equation of the curve

A a
B b 2x* + 2\/§xy =3 in X'y' — coordinates.
C é (c) Find the equation of the sphere with center

(ii) Find all sets of three vertices that ab [2; =1,-9] andiis tangentrio the yz—plams.

have all 11 vertices under 6
surveillance.
a b o d 4. (a) (1) Findu and vif Su + 2v = 6i - 5] + 4k
and 3u-4v =1+ 2j + 9k.
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g 3 .3 5 (11) Sketch the surface y = sinx in 3-space.
i ( (

] k !

+_
332

c¢) (i) Given three pitchers of 12L, 8L, 5L . . .
(c) (1) (LTiter) onl I;ZL tcher is fall. Find (b) (i) Find k so that the vector from the point
A 4 p , A(-1, 1, - 3) to the point B (3,0, -5) is

a minimum sequence of pouring to < ‘ orthogonal to the vector from A to point
have 1L in either 8L or SL. P (k, 2k, 3k).
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5.

(i)

(c) (1)

(i1)

(a) (i)

(i1)

Find the direction cosines of
u = 3i - 2j + 6k and verify that they

satisfy cos’a + cos?f + cos?y =1

3+5=
2

Find two unit vectors that are

orthogonal to both u=-7i + 3j + k and
v = 2i + 4k.

Use scalar triple product to find the
volume of parallelopiped that has
u=<2,-6,2>,v=<0,4,-2> and
w =<2, 2, -4 > as adjacent edges.

1
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Find the parametric equation of the
line passing through (-1, 2, 4) that is
parallel to 3i - 4j + k.

Find the points where the line
XxX=1+t,y=3-t,z=2t

intersect the cylinder x2 + y2 = 16
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(b) Let L, and L, be the lines whose parametric
equations are

L:x=1+2t, y=2-t, z=4-2t

Liix=9%1 y=54+8t g=<%-}

(1)

(i)

(1)

Show that the lines L, and L, intersect
at the point (7, -1, -2).

Find the acute angle between L, and

L, at their point of intersection.

i

2

Find the equation of the plane that
passes through the points (-2, 1,1),

(0,2,3) and (1,0,-1)

Determine whether the line x = 4 +
2t, y =-t z=-1 -4t and plane 3x + 2y
t*2~T =4

are parallel, perpendicular or neither.
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