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Question Paper C

REE EXAMINATION, NOVEMBER/DECEMBE'R 2009.

First Semester
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MA 1101 — MATHEMATICS —I
(Common to all branches)

(Regulation 2004)

Maximum : 100 marks

Time : Three hours

Answer ALL questions.

PART A — (10 x 9 =20 marks)

Define rank of a matrix.

9 sind
co.s SIMY) s orthogonal.
—sin 0 cosb

Find the equation to the plane passing through P (@, ,y) and is perpendicular

to OP where O is the origin.

Find the point where the line x—-1= ik ;3 pierces the X oY plane.

e in polar coordinates.

Write down the for;nula for radius of curvatur

Find the envelope of the family of straight lines y=mx +am? where m is the

parameter.
alue at (a,b)-

Write down necessary conditions for f (x,y) to have an extreme V

Find %y- when 2 + y3 —3ax’y .
o

Solve -(D2 + 4) y =COS 3x .

2
Solve g—l+-c-l-3-’-=. 2
dx? dx
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PART B (5x16=80 marks)

Test for consistency of the system of equations x-y49,- 2
EEV F2=3,3x1vi8 - 7,252y 3, =3 and find the solution i

it exists. (8
2 0 1
Verify Cayley-Hamilton theorem for the matrix | 0 9 0 | and
: ~3: 00
hence find 4! g A (8)
Or

orthogona] reduction and find the rank, index, signature and nature of
the quadratic form. ' (16)

(i)

(ii)

(1)

(ii)

(1)

(ii)

(i)

(ii)

Plane in its new position Is Ix +my +2 12 _,2 ‘tana =0 8)
i
Or
Find the length and the equations of shortest distance between the
lines % 1_y—2_z\—3 and J6_2—y_4=2‘5 (8)
2 3 4 -3 4 5

: » o
Show that the radius of curvature of gl g (@-x)
x

- at (a,0) is g.(S)

Find the envelope of fhe family of straight lines

YCOSa—-xsina=q cog? @,a being the Parameter, (8)
Or
x2 2
Obtain the evolute of the ellipse 7+ZT=1. (8)
a

Find the envelope of ﬁ+%= 1 where g™ p" =7 wand b are the
: a

Parameters, , (8)
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A rectangular box open at the top is to have a volume of 32 cc. Find
the dimensions of the box requiring the least amount of sheets for
its construction. (8)

By differentiating inside the integral, evaluate J' Mﬁf—yz dx and

a1y

hence find I 1—Og—(l—-'-—x—)d (8)
1+ x

Or

Using Taylor’s series, verify that

S 1
log(1+x+y)=(x+y)—-2—(x+y)2+%—(x+y)3... (8)
If «2 +y +2%—2xyz=1, show that o dy = =0, (8)
V1-z \/1 —y -\/1—22
: dx dy ¢ dy 2t -
Bolve = Oy 0 8 8
ove_dt =y e,xl-dtye (8)
2 :
Solve x? d—%+8x—dl+ 13y=logx . (8)
dx dx
Or
Solve (D2+ 4)y=coszx+'x2+1. | (8)

Using the method of variation of parameters, solve
dzy '

ey +y=cosecx. . (8

3 - - pises

ks




