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Time: 3 Hours Maximum Marks: 75

I Note: Q.l is compulsory. Attempt one question from each unit. I

Q1 ~fine an orthogonal matrix, Give an example,
';L~

(

X+3 2Y+X

) (

0 -7

)YJ Solve the matrix equation = for x, y, z and a,z -1 4a - 6 3 2a
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~ b"I'.e~o n~~ zero vectors such that I~ =Ibl. Let p=~+2b
and q =Sa - 4b, If p.q =0, determine the angle between the vectors- -
a and b,

(e) Show that the function lex) =xlxl is derivable at x=O.

, {:0/£1Y = loge~ + -Jx2 + a2 j, prove that dy = -J 1 .~' dx x2 +a2

(g) Find the points of inflexion of the curve (a2 + X2)y =a2 x .

(h) Using the su bstitu tion fx =t and the definition r(n) =I e -x xn-I dx of
0

ro -'. ~ 3
Gamma function of n, show that fx 4 e-,Jx dx =- j;t.
~ - -- 0 2

f Given vectors;; and ;, such tha; I;;+ ;,H;; "';'1, sho~" that;; -:"nd

b are perpendicular to each other.
OJ Prove that x < sin-1 x whenever O<:x<1. (lOx2.5=25)

Q2

UNIT-I
,

(

1 2 4

)

" '

(a) Express the matrix A = - 2 5 3 as a sum ofasyIJ+metric and a
-1 6 3

skew-symmetric matrix, (6..5)

(b) If A =
(

0 1

)
, find the real numbers ex. and 13 such that

-1 0

(aI2 + pAr = A where b denotes the identify matrix of order 2. (6)-- --

[

.A 3 I

J

" Q3~nd the characteristic equation of the matrix A = 2 ~ - 2 ,Using
~ " 1 2 1 .

Cayley-Hamilton Theorem, find A-l, (6)

(

1 1 1

J

~n the matrix A = 1 2 3 , find adj(A), A-l and then solve the
1 4 9

P.T.O.
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system oflinear equations x+y+z=3, x+2y+3z=4, x+49+9z=6. (6.5)

UNIT-II

~
.!

lim xex

Q4 Show that ~=O.x~o -
~ l+eX

Q5

Q6

(6)

1 J

I~ that the function f defined on R as lex) = e: -:_:
/1 011UW eX +e X

if x:;t:O

=0 if x=O
is continuous from the right at x=O and has a discontinuity of the
first kind from the left at x=O. (6.5)

(a) State Intermediate Value Theorem. Show by means of an example,
that if a function f:[a,b]~R is not continuous on [a,b], then the
conclusion of the Intermediate Value Theorem may not hold. (6.5)

[

X+IXIif 0-1 x:;t:

(b) Discuss the continuity of the function lex) = Ix!. at x=O. (6)
0 if x=o

-/

UNIT-III

(a) Given y = XX+ (sin xYOg," find dy .dx
d2 I

(b) If x =a(B - sinB),y = a(l- cosB), show that -f = -.,-- .
dx (1-cOSB)2

(6.5)

(6)

'==-~ ~- '-- ~ "" "'-c~ -- -- ~'"-'" = ';;~.,.~... -.. ~ =

Q7 (a)petermine the values of p and
lim

(
x(l+ PCOSX)-QSinx

)
.

t d I 1

I~O x3eXls san equa s .'

~) ~~~ the asymptotes of the curve.-
14xy+6y2+4x2+6y+l=O.

Q8

Q9

q for which

(6.5)

2y3_2x2y-4xy2+4x3-
- (6)

UNIT-IV

roo dx

(a) (i) Show that Jc .j =loge3.0 (l+x) l+x+x2
11:/2

(ii) Prove t~at f loge(sinx)dx = - ~ loge2.
- 0

11:/4 I

(b) If In = f tannxdx, prove that In-I +In+l =~e~uce th.-Yxalue of I5.~0 -- :--=-
...~'" ,,_. \ii-""'V

...,

(3)
'-'"

(3.5)

(6)

(a) Prove Legendre's Duplication Formula: ,J; f(2m)= 22m-l~) f'm+!)2

where [(n) =re-xxn-Idx denotes the Gamma function of n. (6.5)

I~ t A=3i-2}+4k B=6i+3}>tk D t
.

AB(AC AD) (6)~I .LA;L- A A A - A A A' e ermme . x .
C = 5; + 7j + 3k D = 2; + 2j + 6k
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Stu
de

nt
Suv

idh
a.

co
m

Download Study Material from StudentSuvidha.com

http://studentsuvidha.com/forum/
http://studentsuvidha.com/forum/
https://www.facebook.com/Studentsuvidha.in/

