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10.

. If the sum and the product of the eigen values of [

Maximum Marks:100

Answer ALL Questions

Part- A(10x2=20 Marks)

CIL ;)1 } are 7 and 6. Find a and b7

If A is an eigen value of a square matrix A, then show that A? is an eigen value of A2

1
Examine the convergence of the sequence s, =1+ 5 + > + > 4+ gn1"

o0
1
. Test the series Z —————— using integral test
n

— n(log(n))?

d
If u = zylog(z) and 32% + 3y% + 62y = 1, find a%?

Suppose that u =3z + 2y — 2,v =z — 2y + z and w = z(x + 2y — z). Are the
functions u, v and w functionally related? Why?

1
Evaluate the improper integral / dx.
0 1- 3:2
| d 2a 2,2
. Show that — | ) = —e™*°
Show that —— ler f(ax)] 7
1 T .
Evaluate / / et dydz.
o Jo
T 4sin{8)
Sketch the region of integration in the integral / / f{r,8) drdf
. =0 Jr=2sin(0)
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Part- B(5x16=80 Marks)

. Reduce the quadratic form 22,7, — 2x,235 + 22523 to a canonical form by an

orthogonal transformation and discuss its nature (10)

Verify Cayley-Hamilton theorem for the matrix 4 = { b2

3 4 J and hence iind the
value of A — 5AY — 24 4+ 347 — 144 — 4]

(6)

z z? 3
. Test the series — + — - - - for absolute convergence and
3v3 325 37 s
conditional convergence 8)

oo
Test the convergence of the series Z(\/ n4 + 10 — n?) using comparison test or
n=1
any one of the test 8)
OR

For what values of x, the series converges
1 1

3
(T—22) 2012202 " 301 —22)° © ®
Test tl nvergence of the series ! + 4 + 0 + -+ usin
est the convergen er - usiny
ot Phe convergence o 4710 " 7.1013 ' 10.13.16 8
comparison test or any one of the test {8)
Expand e” cos(y) in powers of z and (y — %) upto second degree. {8)
Find the dimensions of the rectangular box open at the top of maximum
capacity whose surface area is 432 sq.cm (8)
OR
. Find the maxima and minima of z° + y3 + 12zy {8)
If u= sin“l(ﬁ%) prove that z3% + y2 o = 3 tan(u) and hence show that
0%u 0?%u &u sin(u) cos(9u)
2 % 2 = N FTTAN 8
dx? + Y oz -y Ty Oy? 4 cos?(u) ®
Using differentiation under integral sign, prove that
00 L,—QAT o " 1 o I
/ e—Mdm =tan"'(=),a > 0. Hence find / sm(z)dx? 8)
0 T o 0 T
. r(m)'(n)
Show that £ =t
ow that 8(m,n) T(m + 1)

a
. Express / z™{a™ — 2™)Pdz in terms of gamima functions and hence evaluate

/ ¢(1 —zm) | @)
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. Evaluate [ =

1
Prove that S(m, 5) = 2°™~18(m, m) and hence show that

T{(m)T(m + %) = YT riom) (®)

22m—1

1 p2—y
. Change the order of integration in / / zy dzdy and then evaluate it. (3)
0 Jy

Find the area that lies inside the cardioid r = a{1 + cos(§)) and outside the
circle r = a. (8)

OR

—————==—=dzdy by changing into polar coordinates, where
/ /R V(2% +y?) °

R is the region in the first quadrant enclosed by the circles 22 + y? = o2 and

2% 412 = 402 ®)
Find the volume bounded by the cylinder z2 + y? = 4 and the planes y 4+ 2z = 4
and z = 0. : (8)



