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AttemPt only ( 5 ) questions

Ql\A) Let f(x,y,z) :x+ sin(xy) + cos(xz) 'x=ts'!=s+t and

Calculate {ora + . (6 Marks)

", 
; ;,,*,f)r> =2,'a:3(x2 + v2)z prove that {4.t{.{! =o
(6 Marks) 

L) - .L J\^ 
dxz ' oY' oz2

dw
Q2\ Find ; for the following function (12 Marks)

v'=2ye' -ln(z), x=ln(r2+1), y=tan-'(t), z :€' atFl by :

l. using chain rule
2. directional method
3. at t:l

Q3\ A) Evaluate the follor,r'ing integral using polar coordinates. (6 Marks)
frF

I J cos('' +y2pxdy
00

B) Find the local extrerne values of the function (6 Marks)

f (*'Y) = xY-x2 -Yt -2x-2Y+4

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

Y"-2Y"*Y=c'+e2'

B) Solvethedifferentialequation: x dy -y =*'rot(r) (6Marks)

Q5\ A) Find the general solution of the differential equation (6 Marks)
1x

4y' - 4y' + ;, = in' Jt- *'
B) \ Find the solution of the following differential equation (6 Marks)

dx+(xy+y)d1t=Q

Q6\Find the cross product of u =3i -2i + k, v =-3i+3i + k and explaiyl uxrt

__--... - -_,perpendicular on u and v (12 Marks)
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Ql\A) Let f(x, !, z) =x+ sin(ry)

Calculate ff ond af

Sol\

H:ncgs{sv},#:t

X:-csin(ce) ' # :;

H :r [1 + s**i*v] -zsi*{ra}l + recn{qr) . (*) {-rsin(re}}

# : i * ryrns{rar) - rastu(sz) + *r:os{ry} - 
**Y*ui

nOf 0fEr.AISy.df0z
5- E:68l* ag u* u a

ff :, *g(G{ry} - esin(rez}, # : *

H:rccs(jry),#:,
al oz -s
E- 

: -rsrn\tz) , d: J'

ff : " [t + ycoe(ns] - asb(*a]] +eem{ry} . {;) (-rsin(*,}}

ff : ,* sycoe(ry) - sasin(ra) + rcm{rs) + %q4
B) B) If .f (x,y,z) =223 -3(r, + yr)z prove that #.#*#=O
sor\ 

# = *rK, = fi{-u*,) = -62

a'f a,af. a

# = 
ur( ur) 

= 
fiGew) = -62

# = *r#r = ${u,' -3(x, + y,)) =t2z

. ar.f , arf . ar.f
.-. #+ T *# = -62 - 6z +l2z = 0

+ cos(xz) ,x = ts,y= s */ and z -- !t

F+t

os

. Af 0l0n.AlEv.Of0z:--' Os Bs Bs ' 0g 0s' 8z As

af dr
# : 1 +scos(cy) - zsin(ca), # : t
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Q3\A) J J ror("'+y'pdy

00

Sol\
o<y<l

o<x <.1f,y'

*=ff

udso tbeintegralbeow,

0<e <L
2

0Er <l

&dy=tIA=rdrd0

=1, |'*'1r1ae

= f sin(r)

I-1,-* (x' +v'le+ =l;'fi'.* {r')arae
Notethat this is an icegpal&at wecan do. So, bere is therest of theworkfor this intEgat.

I,t5*, (x2 +v2|&*= f'1*1*1li, ae
Jo o lo

B) Find the local extreme values ofthe function
.f (*, Y) = rY-x2 -Y'-2x-2Y+4

f,= y-2x-2=A, fn:x-Zy-Z=0,
or X= y =-2.

Therefore, the point (-2,-z> is the only point where f *y trake on an exrreme

value.

fo = 4, fo =-2, f* =1.

The discriminant of f at (a,b) = (-2,-2) is

f*.fu - f' = (-2)(-2)- (1)' = 4 -I = 3

The combi:ration f*<0 and f*.fu-f;"O tells us thar.f h", a local

nlalrimum at (-2,-2). The value of f atthis point is /(_2,_Z) = g.
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B) \ Find the solution of the following differential equation (6 Marks)
dx+(xY+Y)dY=Q

Sol\

dx+(xy+ y)dy= 0 + dx+(x+l)ydy= 0 =) ydy = -4 ^ - 4= -ln lx+11+c(x+l) 2

!2 = -2lnl x+ I | +2c = y = F2lt l, +tl+2,

-\ \.. = Cr&^\ C,-T e- *t'"--:.'I,.=!- ii;; +-ry
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Q4\A) Use undetermined coefficients method to find the general solution of the
differential equation

J,-2y,*y=e'+e2, L t\ a-o -> (D-\)L o

t-i6i3:o ) D '-zD'
yr:Y-":*\ ?ux)w= 

CCrtC-X ) 
'

Y;5;,}iifJ*,ts-e"^ .f z{-

r'. 
^t+"h;;; 

5*'J*eAxi^*4Be
bt = ryc+^D'\? T- r' 

?-7 t X
.--|fu-}-

= 2 p t;rht+h^t+ zhxi-t 4Be' - 2 h* u

: 
:eE^#Attit'$ r => t =v-, (L : t

ry)i'. tt = >L{t+ax . ? A. ?^
;- \ = t-c+cov)z**\-r" 
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B"\ f&\ -q, a- f C''s 7<

&d
A,.r \ \^ --Kczsxs., 

- /^F
6 o $+?6r)b:QcrlI

Jr. .A-;\e {@s{=.. \ A c*)=
PLA=J-rfr.i J:g; --,\nL -L

SCP<)= ';--'(=f^: 
,1,^u 

= V
'\ = h.')r@oc()&x

)- ;^'J *'* J * : =\'^'*..-+ 
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