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I Semester B-A./B.Sc. Examination, [Vlarch 2A23
(CBCS) (2A20 - 21 and Onwards) (Repeaters)

MATHEMATICS (Paper - l)

Time : 3 Hours

lnstruction : Answer all questions.

PART _ A

l. Answer any five questions :

a) State Cayley-Hamilton theorem.

b) Find the eigenvalues of the matrix.

. Ir 41A=l I

L3 2)

c) Find the nth derivative of sln(3x - 1).

Max. Marks : 70

(5x2=10)

rind 5 ana 4,fi2=eilY.0x 0y

%

e) Evaluate J cose x dx.
0

fi,
/2

f) Evaluate J cotT x dx.

/4

g) Sfow^thatthe spheres *2 *y2 *12 * 6y+ 142+28=0 and
x' + y' + z' +6x + 8y + 4z + 24 - Ocut orthogonally.

h) Find the equation of a right circular cone with vertex at the origin, semi
vertical angle 45" and axis along x-axis.

r. 1.1-r.
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PAFIT - B (3x5=15)

ll. Answer any three questions :

(1 1 -1 3)
a) Find the rank of the matrix, e =l Z -2 6 A I nV row reduced Echelon

rorm. [s 5 -z B )

b) Solvethe system of equationsx + 2y -z = 3,3x-y + 2z=1and
2x - 2y + 3z = 2 are consistent and solve them.

c) Reduce to normal form and hence find its rank :

I-r 1 1 21ttA=lz 1 -s -61

[s -3 1 2)

d) Find the eigenvalues and eigenvectors of the matrix O : [ ] i l
L3 2[

e) Using Cayley-Hamilton theorem, find the inverse of the matrix.

l-o o 1lttA:i 3 1 ol

l-z 1 4l

PART - C (3x5=15)

lll. Answer any three questions :

a) Find the,nth derivative of

i) log 1x2ur- 91

ii) ex sinx cos2x. 
;

b) Find the nth derivative o1 --";J-'-"'(x-Z), (x+2)'

c) lf x-sint,Y=cospt, provethat(1 *f)yn 
*z-{2n+ 1)xyn*., -(n'*p2)yn=0.

d) verify that *? = 9*l'.,, in the case when z: xY

dxdy dy()x y-x

e) lf u =x2 -2y,v=X* y, find ,=ffi and J'=ffi#. rlerifythatJ.J'= 1.
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(2x5="10)
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PART - D

lV. Answer any two questions :

a) Obiain the reduction formula for J sin' x dx where 'n' is a positive integer.

Evaluate i o*

| 1t * x';+
n/
/2

Evaluate 
J, 

cot' x dx.
T/
/4

PAHT - E (2x5=10)

V. Answer any two questions :

a) Find the equation of the sphere which passes through the points (1, 0, 0),
(0, 1,0), (0,0, 1) and has its centre lying on the plane x+4y +32+7 -0"

b) Find the right circular cylinder generated by revolving the line

x-1 y-3 z*5
=y-3 -z-b abouttheline x+1:y+3 _z+5qvvua Lt tv ttl 

= 

- 

i

-122-i
c) Find the equation of the right circular cone generated by revolving the line

I-Y -z oto--a!L- t:*- x V z

1: Z 
= 

5 
aoout tne llne 

1= 1: ,.
l

PART - F (2x5=10)

b)

c)

D
L

Vl. Answer any two questions :

a) Find the instaptaneous velocity, acceleration of the displacement of the
particle S*, 3t2 + 5, at t = 1.

b) Find the value of three different objects x, y, z by reducing it into row

reduced form, the system of their equations are given by x + 2y - z = 3,

3x-y +22= 1 and 2x*2y +32=2.

c) Find the equations of the spherical ball having the points (2, 1, -3) and

{1 , -2,4) as the ends of a diameter. Find its centre and radius.


