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Attempt only (5 ) questions

QI\A) Let f(x, y, z) =x+ sin(xy) + cos(xz) ,x =18,y =85+I and z= 7
. oF
Calculate @Land . . (6 Marks)
os ot P 5 p
B) If f-(x,y,z):2z-"_3(x3+y3)z prOVCthat = .|_a 3 L 8"2 =()
(6 Marks) ox Y z

Q2\ Find % for the following function (12 Marks) |
w=2ye" —-In(z), x=In(?+1), y=tan™'(1), z=¢€" =] by :

1. using chain rule
2. directional method
3. att=1

3\ A) Evaluate the following integral using polar coordinates. (6 Marks)

pE—

=
i Se

I I cos(x2 +).="}dxf{v
0

0
B) Find the local extreme values of the function (6 Marks)

o (x. _1') = xy—x'=y? =2x-2y+4

Q4\ A)Use undetermined coefficients method to find the general solution of the
differential equation (6 Mark)

V'=2y"+y=et+e¥
B) Solve the differential equation: x dy —y =x’cos(x) (6 Marks)

Q5\ A) Find the general solution of the differential equation (6 Marks)

X
b

" ' 1 5
4y"—4y +yzze3 l1—x°

B) \ Find the solution of the following differential equation (6 Marks)
dx +(xy+y)dy =0

Q6\Find the cross product of ¥ =3i-2j+k,v ==3i+3j+ k ganq explain ¥V
__perpendicular onuand v (12 Marks)
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QI\A) Let f(x, y, z) =x+ sin(xy) + cos(xz) ,x=ts,y=s+t and z=?

0
Calculate gand g
0Os ot
Sol\
L O _0f oz 010y of
ds Ox Os dy 9s Oz s
of dr
Fri 14 yeos(zy) — zsin(zz2) . Bs =1
Of _ ¢ oostzy) . &Y =
i reos(zy) , e
af e WBE ]
5 = —xsin(zz) , %3
of ‘ i 1 :
Tk t [1+ ycos(ry) — zsin(zz)] + 2 cos(zy) + P (=zsin(xz))
s :
a _ abiilps
a_": =t + ty cos(xy) — tz sin(x2) + = cos(zy) — .rsu;(.t )
9 c?f Bf dr  If du+c'9f 0z
"ot or ot dy ot 9: ot
of : or
i 1+ ycos(xy) — zsin(xz) , 5=
dy
By xcos(zy) , ¥ 1
of _ .o . 02 —s
B rsin(zz) , il 3

B)

Sol\

o s
f =8 {1+ ycos(zy) — z sin(zz )] + x cos(zy) + (T;) (—2sin(zz))

ot
of srsinf{az
—d—{:.s—f-sym\s ry) — szsin(xz) + a cos( (zy) + - 32{ )

2
B)If f(x,»,2)=22"-3(x"+ ) prove that %4+a—2fh+§_z=0
X

o’ ozt

af o0 of o
P 6x(6x ax( 6xz)=—6
0 J .0 0
@J;*@ 6f)—5y-( 6yz) = -6z
ol o
R )R 6 =

2 2 2
'-6f+af+af=—6z—62+122=0
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dxdy=dA=rdrdé
and so the integral becomes.

f:’[f;?cos(xz +3")dxdy = EI;: cos(rz)drde

Note that this is an integral that we can do. So, here is the rest of the work for this integral.

J:L:h_?cos(x2 +7 )dxdy = jz %sin(rz)

0

1

de

0
2
:f —sin(1)do
02
n

=Isin(l)

B) Find the local extreme values of the function
f(xy) =x-x"-y*-2x-2y+4
fi=y-2x-2=0, fo=x=2y-2=0.
or x=yp=-=2.
Therefore, the point (—2,-2) is the only point where J/ may take on an extreme
value,
Jou=-2. I ==2, S =L
The discriminant of f* at (a,b) = (-2,-2) is
faly =Ty = (D2~ M)* =4-1=3
The combination [, <0 and f_f —fa>0 tells us that f has a local

maximum at (=2,~2). The value of / at this point is f(=2,-2)=8.
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B) \ Find the solution of the following differential equation (6 Marks)

dx+(xy+y)dy =0

Sol\

de+(xy+y)dy=0=>dx+(x+1)ydy=0= ydy =—

Y ==2In|x+1|+2c = y=4-2In|x+1|+2¢c
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(x+1) 2

In|x+1]|+c






Q4\A) Use undetermined coefficients method to find the general solution of the
differential equation .
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