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please NOTIFY the instructor at ynemish@ucsd.edu and the UCSD Of-
fice of Academic Integrity at aio@ucsd.edu.
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1. (20 points) Let f(x, y) = (x+ y2)ex
2y2

.

(a) Find the gradient of the function f at point (0, 0). Find the directional derivative of the

function f at the point (0, 0) in the direction ~v = h3, 4i.

(b) Fin the unit vector in the direction of the maximal rate of increase for the function f at

the point (0, 0). What is the value of the directional derivative in this direction?

Compute the partial derivatives at Cao )

fx = e'
" Y
"

-1 (✗ + g.2) £92 zxy
'

= ( It Cxty 2) zxy ) e'
"
T
"

fx (o.o ) = 1. e
◦

= I

fy = 2g e'
" 72-1 ⇐ +y

' )e×¥2yx2 = zy ( it Cxty2) ✗2) e
">
<

fy (0,0 ) = 0 Therefore
,
Df (0,0 ) = < 1,0>

In order to compute the directional derivative
, we find

the unit vector in the direction is = <3. a > :

HÑH = ✓# = ✓9¥ = Fs = 5
, Ñ=¥É, =L -3 , ¥>

Then Dif /0,01 =D-110,0) • Ñ = ( 1,0>.<F. ¥ > = ¥
d

The direction of the maximal rate of increase is given

by the gradient ,
☐ flow ) = < no>

.

1117 flow)H = 1121,0311 = 1 , so < 1,0 ) is the unit vector

in the direction of the maximal rate of increase .

Dpfcoug (010) = Dfloio) • Dfloio) = I
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2. (20 points) Use the chain rule to find the partial derivative
@z

@v
for

z =

⇣
x+

y

x

⌘2
,

where

x = u+ v, y = u� v.

You may leave your answer as a product of terms, but your answer should not have any

derivative operations remaining to be performed. Your final answer should only be a function

of u and v.

2¥ = 1 . 2¥ = - I

E- = 2k¥ )( i - ¥ )

⇒ = 2( ✗ + ¥ ) - ±

Using the chain rule we have

E. = ¥
.

+ ¥ - ¥

= 264¥ )( i - ¥ ) - 2 ( ✗ + ¥ ) - ¥

= 21×+7=14 - ¥. - E) =z(u+v+"¥v)( i - IE, . - ÷.)
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3. (20 points) Find the tangent plane to the function f(x, y) =

p
xy2 + ln(x) + 1 at the point

(1, 0). [Hint. Recall that ln(1) = 0.]

The equation of the tangent plane to f at Cary. ) is

given by 2- = flxo , yo ) + fxlxoiyo ) (X - Xo ) tfylxoiyo ) (y - yo )

compute each of the unknown coefficients :

f( 1,0) = V1.6eln = Ñ= I

fx =
,
fx Clio / = = ±

2 V1.02 -1 In /1) + I

fy =

"'Y
, fy (40 ) = 0

2 Vxy't that I

Therefore
,

the equation of the tangent plane to fat Clio )

is 2- = I + { (x - 1)
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4. (20 points) Suppose that r(t) = hecos(t), sin(1 � e�t
), ti. Find the unit tangent vector to this

curve at time t = 0.

Compute the tangent vector at f- ◦

F' (t ) = < e'
"tfs int ) , cos a- e- ᵗ)éᵗ

,
I >

F
'

(o ) = ( e"ˢ% sino ) ,
cos / l -é ) é ,

I >

= { 0
,
I

,
I >

It Ñ
'

(o) 11 = 11 so , I , I > 11 = ✓02i = Fz

The unit tangent vector is

¥%,
= < 0 , ¥ . ¥ >

.


