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FIRST SEMESTER
MA 12 — MATHEMATICS -1
(Common to all branches)
(REGULATIONS 2008)
Time : Three houfs Maximum : 100 maﬂ&s
» Answér ALL questions.

PART A — (10 x 2 = 20 marks)

2. -2 2

1. If2isaneigenvalueof A=|{1 1 1 |find the other two values.
8 1)

2. Discuss the nature of the following Quadratic form :

3x2 +3x2 —b5x2 — 216y — 62,53 — 625X, .

3.  Find the equation of the sphere with center (0,1,0) and touching the plahe :
x—2y+2z2+5=0.

4.  Define a right circular cylinder.

5.  Find the radius of curvature at (0,c) on the curve y =c cosh (36—]
c

6.  Find the envelope of the family of straight linesy = mx + —1—
: m
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Expand e” cos y near (1, %) by Taylor's series up to first degree terms only.

l2 7wl2

Evaluate j j Sin (8+¢)d0d¢.
0

Change the order of the integral J J- flx,y)dydx .
’ O -z
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PART B — (5 x 16 = 80 marks)

1.3
Find the eigen values and eigen vectors of the matrix A={1 5 1}|.
: 311

Use Cayley-Hamilton theorem to find the value of the matrix given
by (A% —5A7 +7A® —-3A° +8A* —~5A% +8A% —2A +1I) if the matrix

a1 3
A=t0 1 Q1
131 2
Or
: 221 23
Verify Cayley-Hamilton theorem for the matrix A =|-1 2 -1
: 1 -1-2

and hence find the inverse of A.

Reduce the quadratic form 2x2 +y? +2% +2xy — 22z —4yz  to
canonical form by an orthogonal transformation.

Find the equation of the sphere having its center on the plane
4x -5y—-z=3 and passing through the circle

x2+y2+z2—2x—3y+4z+8=0; x-2y+z=8.

Find the equation of the cone with vertex at (1, 1, 1) and passing

through the curve of intersection of x24+y?+2°=1 and

x+y+z=1
Or

Find the equation of the right circular cylinder whose axis is the
x=1. y=2 %3

7 and whose radius is equal to 5.

line

Find the center and radius of the circle given by
x2+y?+22-2x-4y-6z-2=0and x +2y +22-20=0.
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Show that the radius of curvature at any point of the curve
x =ae'(sint —cost), y =a e’ (sint +cost)is twice the perpendicular
distance at the point of the origin.

Find the evolute of the rectangular hyperbola x y =c2.
Or ‘

Find the envelope of the straight lines £+%— =1 where the
a

parameters ‘a’ and ‘b’ are related by the equation a + b = c.

Find the radius of curvature at any point ‘@’ on the curve

r? =a? cos 26.

If u =f(x* +2yz,y® + 22x) prove that :
(y? —zx)———+(x —yz) +(Z —yx)———=0.
0z

A rectangular box, open at the top, is to have a volume of 32cc. Find
the dimensions of the box, that requires the least materials for its
construction.

Or
Find e ifi= tan"“l[l) where x2 + y% = a?.
dx x

Examine u(x,y) = x* — y* —2x% + 4xy — 2y? for extreme values.

2

Change the order of integration and evaluate : J- xy dx dy .
’ 0

Q |RNQ__.@

Evaluate J j J (x +y+2z)dxdydz where the region V is bounded by
v

2hytzeala>PBr=0vy=02z=0"
- Or

2

Express the volume of the sphere x®+y?+z2=qa%as a volume

integral and hence evaluate it.

Find the area enclosed by the curve y® =4ax and the lines
xt+y=3a,y =0
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