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[1]-(a) [15 pts] Solve by any method
1. (sin x cosh y)dz — (cos z sinh y)dy =0, y(0) =0,

dy y

2. e :
dr x+zy+ 2%y

3. z%y" —2zy + 2y =2®sin z.

(b) [5 pts] Find a general solution for the homogeneous differential
equation with constant coefficients whose auxiliary equation is

(r—=1°%@r-2) (r*+r+1) (T2+6r+10)3:O. .
(c) [5 pts] Find the orthogonal trajectories of
y? (2C — z) = =8,
(d) [5 pts] Determine the proper form of y,(z) for
(D*-3D)y=6€"* ~5sinz

but do not solve for the undetermined coefficients.

[2]-(a) [6 pts] Find the Laplace transform of the following functions

5 o et, O<t<27r, : - 3t .- r
fi(@) = {et + cog i, . ,  fa(t) =te’" sinh (2t) sin (4¢).
(b) [6 pts] Find the inverse Laplace transform of
s
s+ 3 252+ 10s
1(s) = In (82+4) ’ 2(s) (s2—2s+5)(s+1)
(c) [8 pts] Evaluate
1 / COS(Bt);COS(Gt)dt. 2. 1x1x1.
0

(d) [5 pts] Solve the initial value problem

y' =2y =8y=f(t), y0)=1, ¥(0)=0.
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[3] (a) [6 pts] The domain of Ali’s gardén is describe by the domain of the function

fOoy) =x =yl +J4x —x2 —y?

1) I'ind the domain of Ali’s garden and sketch

i1) Using double integration prove that area of garden = 2w + 4
(b) |9 pts} It z,u, v are three positive real numbers satisfy equation
z4u—wvz +u® +v? =8v whereu = (x + 1)e” and v = (¥ + 1)cos(x)
prove that zy = —1.6and z, = 0.2 at(x = 0and y = 0)
(¢) [8 pts] Suppose that the elevation z of a hill is given by
z=f(x,y) =39+ 10x —x? + 12y — y?
i) 1 a small stone moves from site (6,8) to (9,12) . Find the rate of change of
clevation in that direction
i) Using sccond-order approximation, find the elevation z at point (6.01,8.02)

use |xy = 6 and y, = 8]

[4] (a) |7 pts] Find [ = fol f;;—(i—y);dx dy using transformation
X &= f%(—t—)\ and y = f;r;x)) (note : this transformation transform square 0 < x < 1,
0<y< lintotriangle 0 < u Sg——v, D€y < g)
(b) 17 pts! I'ind the center of mass of the lamina for the shape r =[2-2 sin(0)
inside curve r = 2 — 2sin(@) shown in figure 1. -2 B
I the mass density given by p(x,y) =1

Figure 1

() |4 pts] For F = (x?y) i + (3x — yz) j + (2%) k . Find Curl F and Div F

(d) |7 pts] Compute the work done by the force field F(x,y) = (y) T + (—x) J acting
on object as it moves along parabola y = x2 — 1 from (1,0) to (—2,3)

(¢) |7 pts] Ali has a tent its volume is similar to the volume of the solid bounded by

2=4—-y°x+z=4,x=0and z = 0. Find the volume inside tent
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