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2n +2n —3

(e) Does not exist

O N

n—oo \/9nt + 3n? 4 1
Answer: (a)

. The sequence {r"},, converges for

(a) |r] <1 (b) Ir| <1 (c) Ir| > 1 (d) |r| > 1 (e) -1<r<l1
Answer: (e)

In(n)

lim (a) 1 (b) e ()0 (d) oo (e) Does not exist

Answer: (c)

Answer: (d)

77,2 n=1

(a) increasing and bounded (b) decreasing and bounded

(c) increasing and unbounded (d) decreasing and unbounded (e) None of these
Answer: (a)

1
.If2—§§an§2—l—3—nforallnzl,then lim a,, =

n n—0o0

(a) 0 (b) 1 (c) 2 (d)

Answer: (c)

1
5 (e) None of these

J— —
. Find the general solution z(t), y(t) of the system { vorTy }

y =2x + 4y
Solution:
(1 -1 (A=1 1 Y
A—(2 4),det()\I—A)— 9 )\_4)—)\—5)\+6

=A=2)(A=3)=0 = A =2 and A\ = 3 are the eigenvalues.
For)\1:2,(1 1)(a):0:>a+b:0,anda:1:>b:—1:>

-2 =2 b
1 1 )
v, = _1).Note: Vlzc(_l)lsalso correct for any ¢ # 0.
2 1 a
For)\2:3,(_2 _1)(6):0:>2a+b:0,anda:1:>b:—2:>



. Given that the matrix A = (

Vo = ( _12 ) Note: vy = ¢ ( 1 ) is also correct for any ¢ # 0.

LYo ().

Hence, z(t) = c1e* + cpe3 and y(t) = —c1e?t — 2c9€®.

The general solution is x(t) = c;e*

/—\

? _02 ) has the complex eigenvalue A = 1 + ¢ and the
141

1 ), find a (real) fundamental matrix X (¢) for

corresponding eigenvector v = (

the system x’ = Ax.
Solution:

o(t) = ¢ [cos(t) ( 1 ) — sin(?) ( (1) )} — et ( ijs(tc)()sf( ts)in(t) ) and
y(t) = et {sin(t) ( | ) + cos(t) ( : )} o ( sin(t) + cos(t) ) and

sin(?)
a fundamental matrix is X (t) = e ( cos(t) —sin(t) sin(t) + cos(?) )

cos(t) sin(t)



