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you get 0 marks for that question).
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[5 marks] Solve the differential equation _y = 3+,

dx
(a) =37 =2e7 % +.C (b) -3e*¥ =27 +C {@36_%’ =St ()i e a0 s L@

dr
. [5 marks] Let y be the solution of the initial value problem J,Z[y— -y =2%sinz, y(g) =TT,
7

Determine y(0). L
(8)0) (b)1 ()2 (d)= UIERVES STl

[5 marks] Solve the exact equation (3z%y + e¥)dz + (z° 4 ze¥ — 2y)dy = 0.

(8) ely —we? =y = C (b) aby+ee? +4>=C () s¥y+ue? 2 =C (d)aly—ze’ +y° =C
[5 marks] Solve the differential equation (y* + ya)dz — 2%dy = 0 by an appropriate substi-
tution.

(

a)yln|z|+z=cy (b)yln|z|—2®>=cy (c)zhn|z|+z=cy (d)yh|z|+z=cz

dy 3 3

. [65 marks] Let y be the solution of the initial value problem a:yQ@ =y -z i) = %

Determine y(—1).
(a) 0 (b) -1 (¢)2 (d) -2
o0 2n+1

5‘/1

[5 marks] The sum of the series is

n=0

) ©F @

T

[5 marks] Which of the following three series below converge(s)?

o= 1 2 2n—1 =, 9
1 § — 2 — :
& S 2) ; 3n + 1 (3) Z:l In

(a) (Donly b)) onky  (c) (1), (2) and (3) {d)~(2)-and(3)




8. [5 marks] Which of the following three series below converge(s) conditionally?

77 n

m YEX )iy =L

n=1

n

= (-1
O

(a) (1) and (2) r(b) (2) onl \> (c) (3) only (d) (1) and (3).

"\

9. [5 marks] The radius of convergence, R, of the series Z

5 < n=0
(a) R=2 (/b)—R? ) (c) R=1 (d) R=4

e

n(z + 2)" ,
3n+1

10. [5 marks] Two linearly independent solutions of the system z' = z + 2y, y' = z + 2y are
given by

@] e 1] @D%_”{H @l aleli] @)l

11. [5 marks] The coefficient of (z—1)* in the Taylor series of f(z) = In(z) about a = 1 (centred
at 1) is given by

=
1 i
(@2 () -2 (3 (d) —§
12. [5 marks] The coefficient of z? in the MacLaurin series of f(z) = /1 + z is given by
2 2 1 1
(a) 9 (b) 9 (c) 9 (d) 9
13. [5 marks] Let f(T) =z, g(z) = 2% and h(z) = z° on the interval [-1,1]. Among the pairs
(f,9), (f,h) and (g,h), the pairs which are orthogonal on [-1,1] are
(a) (f,g) but not (f,h) or (g,h)  (b) (f,9) and (f,h) but not (g,~)  (c) (f,g) and (g, h) but not
(f,h) (d) (f,h) but not (f,g) or (g,h)
14. [5 marks] Let f(z) = z for 0 < z < 1. The half-range sine series of [ is Z b, sin(nmz), where
n=1
bm?“‘i"*w \\
{ J __2(__1)77 % ( 1 w.»+1 (__1)71 2(__1)77
\\(a) —/ (b) % (@) == (d)
" nm T el nw
e L o
[4 - o s STS . s g
15. [5 marks] Let f(r) = { -T7 e } The Fourier series of f is of the form

%9 + Z [an cos(nmz) + by, sin(nmz)], where n. > 1 and

n=1

[(_1> ‘*1] __2(——1)—; A= 1 On = nzlﬂz[(_l)n_lls by, = _(_1)77’;

n?m? nm/ 2’ nm

(0 o0 = 1, = 1 = (<)), bn=(;§3": @ =5 o = sl (17 b= &8

168 [o marks] Determine the general solution of the differential equation y” + 5y = 0:

(a) ap =1, a

=

) y(x) = c1 sin V5T + c3 cos @ (b) y(z) = ¢ sin 5z + ¢3 cos 5z fe)aHa)-=eredF—teye=SLa
W

17. [5 marks] Find the general solution of the non-homogeneous differential equation 3" —6y’ +9y = ”:

32 e e ) Y(z)=-crsinbr4 ;089 = " —fc)y(o)= 616 By i Se ™/ 2.

18. [5 marks] The solution, y(z), of the initial value problem for the homogeneous differential equation
y" 4+ 1y — 6y = 0 satisfying the initial conditions y(0) = 1, 3'(0) = —1 is given 78 oo

Aoy a) =" —ae=2  ~blylz)=—e"" (c) y(z) = 5737 — 4&*" fm 292’/5‘+ 3e ‘3I/5

19. [5 marks] The number of linearly independent solutions of a second order linear ordinary differ-
ential equation is:

@1 2 @3 @4
20. [5 marks]m:i“he general solution of the differential equation z°y” + 27y’ — 9y = 1 is:
(a) y = c17° + coz” @Dy:clz2+62$3+1/9 ()y=-1/9+az® d) y=caz® +ca/z® - 1/9
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