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l. lt y(x) is the solution of the initial value problem

fl: u'"in, - 92 cosr, t (;) : i,
then y(r) -

(u)

(b)

(cl

(d)

(")

In a certain culture of bacteria, the initial amount was 2000. If the number of
bacteria doubled after 8 hours, then the number of bacteria present after 24 hours
is

(Assume the rate of change of population is proportional to the population present

at time t)

(a) 16000

(b) 8ooo

(c) 12000

(d) 2oooo

(e) 24000

1

2

1

2

0
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3. The solution of the linear differential equation "# - rO: 13 is

(") y(") : rslnx + cxl

(U) y(") : r2l1.x + cr2

(") y(") : raht.x + cr4

(d) y(") -- rsirr.r * cx

(") g(") -- r4htr + cx2

4. The general solution of the differential equation

.dl@-2r)f-A
d,T

is

(u) s + 3ln ls - 2r - 3l: 6

(u) (s - 2r) +tnly - z, + 3l - c

(c) r+i,nly-2r+31-c
(d) "-tnly-2r+41:c
(") g-hly-2:r*41:c
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5. The solution of the exact differential equation

(b# - 4r3as) dx * (5 - Brny') da : o

is

(u) ,t - aays + 5y -- c

(b) 15 + rays +5g - s

(") *n - r3a3 : 
"

(d) oa + xsgs +sy - c

(.) ,u - 2xay3 a Jy : g

6. Let u - (1,,2, -3), u - (3, 1, -2) and u;: (5, -5,6) be three vectors in IR3.

lf. w : ctu * czo, then c2 - cL:

(u)

(b)

(")

(d)

(")

tMAsrER I

-2
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7. The rank of the matrix -4 :
-4 -8
2l

-10 -19

(") 2

(b) 1

(c) 3

(d) 4

(e) 5

8. The dimension of the subspaceW : {(xt,xz,r3,,x4): tt: rz+u3+ra} of IRa is
equal to

t;i ,il ''

(a) 3 (correct)

(b) 2

(") 1

(d) 4

(e) b
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9. The general solution of the differential equation

D'(D'-6D+13)e-o

is given by

(") y-elc2x*cseb cos(2e) *c4e3' sin(2r)

(b) g : ctr + cae2x cos(3r) * c4e2' sin(3r)

(") g- q+c2r*cae2' cos(3r) * c4e2" sin(3o)

(d) g : c1 | c2x2 * caes' cos(2r) * c4e3' sin(2r)

(.) g: e*czx *ca cos(2c) * ca sin(22)

10. The Wronskian of the function

At@) : r, yz(r) : rlnr, ard ys(x) - 12

is

IM-ASTER 1

(correct )

(u) ,
(b) z lnr
(") ,'
(d) 0

(e)x2+r
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11. An appropriate form of particulax solution of the differential equation

A" lA - 0 + cosr is

(u) ur: Ax + B * Cx sirx i Ex cosx

(b) Y, : Ax * Cr sinr * Ex cosx

k) uo: Ax+ B *C sinr*E cosc

(d) ao: Ax * B + Cxz sinx * Er2 cosx

k) ar: Ar2 + Bx * Cx sinr * Ex cosx

12. A particular solution of the differential equation A" + 4A'- 59 : 8e3, is

I-MASTER I

(correct )

(u)

(b)

(d)

(")

(")

O, :'r"'"

,o: l+""

o, -i"'"
O,:'r""
ap : e3'
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13. Using variation of parameters, the differential equation {'+A - csc2 r has particular
solution yp(r) : u1(e) cos x + u2(x) sinr. Then u2(x) -

(a) -cscr
(b) sinr
(c) sec e

(d) 3secr

(e) tanr

(u) P-

(b) P:

(") P-

(d) P:

(e) P-

14. If the matrix, : 
| 3 -: ] " 

diagonalizable with a diagonalizing matrix p and a

diagonal matrix D such that P-rAP - D, then

1131,":ll3l
l1ll,":ll3l
li1l,":[3;]
[1;],":l;31
l:i1,":l;31
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l- -t
15. The matrix.4 - I 1

Lo
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0 2l
-3 o lnu.
3 _2)

(a) one real and one pair of non real eigenvalues

(b) one eigenvalue of multiplicity 1 and one eigenvalue of multiplicity 2

(c) three distinct real eigenvalues

(d) no real eigenvalue

(e) one eigenvalue of multiplicity 3

(correct )

16. Iro 
tl] 

isaneigenvectororthematrixr: 
l+ !, +l associatedwith

the eigenvalue ): l, then a * 2b -

(r) 6

(b) 4

(c) o

(d) 8
(") 2
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17. The largest root of the
2*a"-a'-y-ois
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indicial equation at, x :

l-MAsrER I

0 for the differential equation

(u)

(b)

(")

(d)

(")

The differential equation

x31l - x1g" + (3r * 2)y' + ry - g

has

(a)oneirregularsingularpointandoneregularsingularpoint-(correct)
(b) two regular singular point

(c) two irregular singular point

(d) no singular point

(e) three regular singular point

J

,
1

1

2

0

1

,

18.
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19. lf y : D^r" is a power series solution about the ordinary point o : 0 of the
n=0

differential equatiorr A" + xg' *2g - 0, then the coefficients c, satisfy

MASTER

(u)

(b)

(")

(d)

(")

-1C,,,+z: -----:- Cn, n ) In+t
-1cn+z:f,l2cn,,n)l

-1cn+t:--:cn,,n)ln+l
1cn+t: nficn, n) |
3

Cn+2:-7:Cnn)ln+I

(correct )

20. The rnittiururu radius of corrvergelrce of the power series solutiou for the differerrtial
equation (*' - 3)A" *2ry' - 0 about the ordinary point r : 0 is

(u) t6
(b) -
(c) o

(d) 3

(") 2
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: 
"' | -', )"-' 

+ "'

l; ;] x, x(o) -
I i ] 

,' is the solution of the initial value problem

l1]' 'n"' 
c1*c2:

(u)

(b)

(")

(d)

(")

lf y : a* is a solution of the differential equation

,'a" +Sryt a 4y: g

then m:

1

;
I

1

;

0

2
;
I

J

i

(u) -2
(b) 1

(") 3

(d) -1
(") 5



23. The general solution of the system x' : 
[ ? _t, ] 

x i, civen uv
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(a) X-c1

(b) X: c1

(c) X: c1

(d) X: c1

(e) X: c1

(b) x: (c,

(c) x: (c,

(d) x: (c,

1e) x: (cr
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Il],*",[-1]"-"
[_',]r*",[1]"-"

il], *",1!).'

[-'r]'*",1'r)a'

[1], *"1'n7"--

ltl
ltl
ltl
ltl

(correct)

24. A general solution of the system 
"' 

: 
I i ,']r *

**[,i,])o,
*" 

i 
,i,])o,

*" 
| 'i,])r,

*o 
i 'J'])r,



Page 13 of 14 fMAsrER I

. A basis for the eigenspace of.A associated with the eigen-

(correct)
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t+;+l
3of.4is

25. Let A -
value ,\ :

If the matrix A : 13 -/ I

L4 , I 
ht" an eigenvalue ) - 3*4i with corresponding

eigenvector I t.. 
I , then the general solution of the system X' : AX is

L-?l

{ljltll}
{lil ii l}
{lillil}
{llllr'l}
{tiltt'l}

I c1 cos 4t * cz sin 4t I -r,
I c1 sin4t - c2cos4t )'
I c1 sin4f - c2sin4tl ;,
I cl sin4t I '

I c1 cos 4t * cz sin 4f I -r,
I c1 sint+c2cosf J'
I c1 cos 3l * c2 sin 3t 

'l 
^0,

lc1 sin3t - c2cos3f l"
I c1 sin4t - c2sin4tl 

-at
I cl cos4t l'

(u)

(b)

(.)

(d)

(")

(u)

(b)

(")

(d)

(")
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28.tfA-

(u)

(.)

(d)

27. A possible fundamental matrix for the system X, : l3 3 ] 
, ,t

(a) o(t) :l-:;' ::"1

(b) o(,) : 
l:";", ::,)

(c) o(r) : l:: ::,1

(d) o(,) -- lZ', 
-:::' 

1

(e) o(r) : I'i $1,)

Ir o -slls o T l.ther.A'_
la o -el

I t+gt o -3, I
lsr+tat, t zt-tstrl
L ,, o 1-Br l
It-et o 3, I
I sr ttt-:u,trl
L ,, o 1-3, l
It-er o -3rlItat' t 7t I

Lu o-rtl
Isro-3, I
lst+tsr, t zt-Btrl
L ,, o l-3r l
It-er 1 -BrlI st t zt I

L u o-stj

(b)

(")


