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DATE: 27 /04 / 18 TIME: 2 3 HOURS
INSTRUCTION: answeR ANY SEVEN (7) QUESTIONS.

pinf{xeyss)’ ¥

Evaluate hing, yry+(0o m(":’:u f ;f
find the domain and range of the following functions:

o g e e P i
() f(x.y,2) = Inyx? +y7 4 22 (b) g(x.y) =feos™"(x =¥)

Find all the first partial derivativesof the following functions at the indicated points:

(a) f(x.v) = In(x* +xyHat (-14) (b) f(x-}”;_rj = (x+y+2)e*” at(0,1,-1).

L for fa,y) = e™.

a
Find ayasi

Eliminate the arbitrary function f from
ik L
w z=xf(%) i)  m=y +2f (3+Iny)

Find and classify the critical points of the following{function:f(x,y} =x?+y3-6xy

Prove that Im 3x*+ y*=7 f A
\

X ) _'iT--z)

find the tangent plane and normal line to the follo

x2 =y 422 4+1 = 0,at (1,3,v7). \ ¢ |

Cc-mpute%for the following function:2(x,y) = Jai#? P=t1 p=gt
. D

Eliminate the arbitrary functions’f andyg if u = Tiy +x) + xg(3y + x)
},

Find the directional derivative of the function, f{ g ) = In(y/x2+yHat (1, 1) in the direction of

(2,1).

Find the critical points.of the function,f (x,¥) = 4%y ~ x% — y% + 6x — 2.

Compute the total differentials for each of the follwirg functions:

x3yb

) f(xy)= e+ tan(2x) (i)

xy.2)= 3
Find 2 and 2% for each of the followi | : S7= x2
5, and 5= for each of the following function:®z? — SxySz = x2 + 3

Evaluate f, and /, at (1, 2) from first principle If f (x,%) = 25x%y? + 72x%y3,

" ; @ 1 A i
Given the series, 7, e find its sequence of partial sums and hence show that the
series converges and find its sum.

Find all the second order partial derivatives for f(x,y) = gos2x — x%e> 4 3y?,

1.
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MTH 201: MATHEMATICAL METHODS 1

TIME: THREE HOURS
INSTRUCTION. ANSWER QUESTION ONE (1) AND ANY OTHER FOUR (4) QUESTIONS

A

i
_ M Find the domain and range of the following functions:

/ B i e

() flx,v) =

(1) (2, ¥, 2) = e Gii) F(x,y) =3 + 2x% - ay?

ibiy  Find all the first partinl derivatives of the function, f(x,y,2) = xZsin(2y — 52) — ycos(6zx) ~ 1,

i

(i1) Lvaluate the following limits:

‘ef

xVay? Vx-Jy+1
(a) Mgy yyeqr-1) ey (b) lim(xy)-(4,3) r—y—1

i = 3x3 - 2 3 .g.z_w_
1)y  If wix,y) = 3x 3x’y + y’x, find I3y

N

2a)  Given the function, f (x,y) defined by O
J
—-3xy

: Y X
suye laagy . IGPF U g O
0 Y= (o,o)(é\‘__, X~ )
(i) Find from first principle the value of f(0,0) and £,(0,0) < R Caar

(ii) Discuss the continuity of the functionf.(x,y) at the point (0,0) %11-'4‘\1"* oy . B8
E .‘ -3 " -’

2b) Prove that limy yy-(1,0) X +yi4dxy=3 { F x J .
34)  Differentiate implicitly to find g’f} and % given that, 3x%z — x3y* + 223 +3yz -5 =0

) Giventhat w(x,y) = x2—2xy+y?,where x=r+86 and y=7—8; find f_"a_';:_‘. ind _:]_‘ét sl the

appropriate chain rule.

4a) Find the directional derivative of the function,f(x, y,2) = x% + 3xy — y* = 2yz + z* at (1,1,2) in the
divaarien of thy vector 20+ 6 + 3k.
9 L [

W) Show that the function, U = x? — y# is harmonic.
4c)  Eliminate the arbitrary functions in wix,y) = f(y + 2x) + xg(y + 2x).

\ }-‘6 Find and classify all the critical points of the function, w(x,y) = 4 +x3 + y¥ = 3xy,
(3
5b) Find (i) the equation of the tangent plane and (ii) the normal line to the surface w = In{2x + y) at (-1, 3).

6a) Given that w(x,y) = x% — xy, obtain the total differential and show that the total differential is exact

Q W Given that sinxy + e + x* +y = 1, find ‘i_%,

&

6¢) Find the gradient of the function f(x,v,2z) = sin(xz) + In(xy) + cos(xyz), at the point (1, |, 1]
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