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Answer thg follgwing questigns: (;Jtui i3>tl) 4ti*yt $c (C*rta + Ouri.Vty

Question l 25 marks

(A) Find the eenefal qolutiol.r of the differentiel equatio+s:-

(i) (e' + L) y dy * (y * r) ex d.x (ii) H: #
(i i i) * #* y - yz lnx (iv) #* , sec x - cos} x

a (v) fr-sy--l*r'
(B) Find the general solution of the differential equations :-

(i) (H'-zxH*r- o
( i i )  (o2+9)y=coszx+sinzr  ( i i i )  (xz D2+3xD*3)y *x

(C) Solve the following svstem of simultaneous linear D. Eqs.:

( i )  Dyt- rz=a,  * ! r*Dy2-o ( i i l ! ! -y ,  # :*
(D) Prove that any separable differential equation is an exact differential equation.

Question 2 25 marks

(A) Find the orthogonal trajectories of the curves:
o

( i )  !=cxz ( i i )12*y2:c2

(B) Find the area of the region R that enclosed by the parabola ! : xz and the line

y=x+2'

(C) Find the mass and the center of mass (gravity) of a thin plate bounded by the

parabola y - AT- iraid the straight line T = x,, given that ith-as a-mass density

P(x, y) * L.

4 . 2 .

(D) Evaluate the following integral: | | y cos)c tdx dy
o J.r'



Question 3 50 maiks

(A) Test the following *querycef are convergence and monotonic (and/or) bounded:

(i) {' * i} (ii) {#},=,
( i i i )  { ( -1)n* t } t ,

(B) Test the conversence of the'followi4[ series:

(i) ILr*#_yd,nnd its sum

(iii) Xff=, # 
(by limit comparison test) (iv) xff5, (t - *)"

(C) Determifre whethe followin
convergent. o\ diverge ntz c

(i)Iff=r(-1)n-r n2+4

2n
( i i)xff=r(- 1)n-t (0. 3)' ( i i i )  X [ l ( -1 )n- r  

n+r
n2

the radius and I of conve

(i) xs (x-3)  "
rr=t --I- tii) X.f=, #

(E) Find the Fourier seriqs of thq function: f (x)-x, -TT<x1n

(i) In the form: f (x): 2 lsin * -;sin 2x + f sin t" - ,..]

(ii) By giving an appropriate value to (x), show that: I 
= ,

(F) Find Laplace transform of the following functions:

(i) e-:r sin(4 t)

, . . , ,  r t  s in  ( t )
(uU J0 .

(G) Find Inyerse Laplace transforF qf the follo,wine function:

1 , 1  1 ,* t - rE- ; f

(i) r(s) - Fjr.,
(iv) r(S) -- ter{7 (S + 1)

.  ro t<2( i i )c(r)=t1-6 _z)z t>z
(iv) e-z t gz

(ii) F(s) - hs#

rv) L+i2

(iii) F(s) -
) t

S e  3  "

s2+\

(v) r(s) - #r*
-{H) Solve the dif ferential  equation y" *3y'  +2y=6ezt using the Laplace transform

method with initial conditions y(0) - -3, 1l'(0) = 5.
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