


X = 1- t

-t+= 1-X

- St= 7 + = z1 A
=

1.Find the equation of the plane that passes through the point (1
,

0
, 2)

and contains the line whose rectored is rets = <1 - +, + +

2) -3t) .

rots = <1-+, + + 2
,
-st)

-X = Xoft

-> point (1
,

2,
% 3 and vector <-1 , 1-3

so #8 = <0
, 20-22

rots = 7-1
,

1 ,037

Vector that orthogonal to the plane /normal vector : *BX refs

= lik ij

& 2 -202
=

- bitzitok-l2k-LisSI I
=

- ri + 2j + 2k
.

el of the plane = -- (X-1)+ 2 Cy - 0) + 2(z - 2) = 0

=
- 2x + 4 +

2y + 2z - 4 = 0

= (x + 2x + 2z = 0

*

-

↑



(a) rots = <1 - +j + + 2,
- St)

,
scos : < V

, 20
,

02 - U >

set rets = Scu)

E
i +2 = 3 = SV -> V =1 -> plug to D

= 1 - += 1
- + = + 1 - +=0 so t = 0

,
V = )

~ (0) =(1-0
,

0 + 2
,
-scox = (1 , 40) 3 P

.

0
. T = (1 ,

2
,

01S21 = <1 ,
21

,
12- 1 = (1200)

(6) Find angle = F-5 = /15) Los & rct) = <1 - +, + +

2)
- 37 3

Cost

= ricts = < -1
,

1
,
-3)

sars =

<u ,
20 ,

VE-V >

S'(r) = 71
,

2

,
IV-12

S (1) = <1
,

2
,

17

loseti

= - 100 =76
- = cos(



for acute angle - i - o = los"(E)↓

sound 90 est

As unit turgent vert TCH=
↓

Since TCH) = unit rector

TCH · TCH = 1

&
= TCH · Tcf) + TCf) · Ticts = 0

& t
dot Rudrot Commutative

↓
: 2 +c · Tct) =

0 My

Find an Arclength parametrization of the helix .

rot = <2t
,

cosC#D
, sincit)] .

- )( (coxi+1))+ (int))<

=Grsincit) + CHICOSCHH)

-( + sinit + coscitt))
2

-1

3=-> Arcenstie= at

:



reparamatize= cos) , sin) 7.
Volume for Paravellpiped with side it j,j-k

,
Pi + 3j - K.

ocution
= a . C6xC) later .

a = [ 1 ,
2

,
a

I

Distance from 3x + 2y + 52 -1 =0 to put (2,
0
,
-1)

-1
(20 , -1) -> is on the plane .

2

.lim
Try to prove if a function all have the same path all limit U . N .E

when x =

0lim= -

When + =

0 lim= = 1 S as - 1 + 1 + 0

↓

he y=lim =0
-> limit DoNoE

216 lim

(
, y ,

z
, w) - 10

,
0

, 0
, 0)vEthe

We try to show that the limit is equal to zero by bounding it to a function that
tend to approach Zero.

let set 1 = x ty + z+ wa -> 1 -> 0

↓



↑ W= ->2

+ w2 = <E

Thisentral 1 inch us
↓

This /limOn

(
,y ,

z
,)+ 10, 0

,000)
imo

= O
Protial Perivative at the origin. at Elys:y

& 10,
0

,0)-lim)-f(00)-y
-

limit definition of partial derivative

so apply this

fort: limit approach to
In addition

,
For partial Derivative to be continuous

lim f(x) =&(1)MF
=I

(xj y)+ (0 , 0) I *
(i)

&ef. "f has a continuous partial Derivatives" implies "f is differentiables implies
↑ f has partial derivative" o



*** Otricky

1
(a) Let fix = 13

.

Let z = f(x-y)
.

use chain role to compute +- -

2> (d) = f (d) = &
,

&(x
,y)

= X-y2

z-d
x

->
Y

/
=Saz . 2x + 3 d2 - 24
d = v 2 - y2

= 3(X
*

-y2) % 2x + 3(* Y212.
-

24
= 3(2-y2)(2x-2x)#

2) Find the equation of the plane tungent to the surface defined by
(x2+y+ 2 z2 = 4 at 21

,
1

, 1)

find Uf(XY
, 2)

to get the rector of the tangent surface.

OECay, 7)
=

X +y + 222-4 = 0

fu = 2X
, fy = 2y , z = +z

&f (, Y
,

z1 = <2x
, 2yj5z) at 4

,
1
, 1)

Gradient of the fangent plane towald the surface at point (1
,

1 , 1)

↳
~ Pf( , 1 , 1) = 72 ,

2
,
4)



ed . of plane at pt (1,
1
, 1)

·11 + 2(X-1 + +12 -

1agent
place

= 2X - 2 + 2y - 2 + 4 - 4 = 0

= (x + 2y + +z - 8 = 0

*

Find the limit Practice.

lim Xy - Y

(x
,
y) - (1 ,
0+ y2

at (x ,y) = G , 0)

lim

#Y(00= undefined

so test different path to see for O
.
N . E.

at x = 0 lim
:- undefined

Y -> 0

It

yolive0 = 0
Y

atlin
=0

last path yakx = lim ***) - EX

* -

>Mp
+1

= 0
All limit thus approach

toward
Zero



Point 21, 01 so + 1 for the

lim * - Coordinate
.

15y1-> (1, 0) (5-7 j· :0 =

-

* = unde find
now test for X = rLOS- + 1

y = usin O
a y=

0lin
a +

y
= X =

-

:costIsiniST
(x -112+ X2

= Ex
"2x + 1 + x2

-~ = 0 ·stsinte)
** Can also replace with y : k(X-1) -

#
= costing

lim
: cososinf

r -> 0 !
as finit depend on the path F,

it doesn't approach certain value
.

Thus
, of so limitE

9 show that the limit O
.

N
. t

lim (x-12loyc
if exist

(X , Y) -> (1 , 0) (x-172 + y2

Squeeze theorem

·

l (lo Illog()
Y

also

of/You a
lim lloss) = 0

(x, y) -> (1 ,
0)

↓
Thus lim approch 0.



For lim *y3 sinx · cosy

(
, y) + 10

, 0)
+10 + y6

for path X = 0

lim
path
y=

0

:
X
-> 0

for path Y =

X =
xsinx · LosX

↓
10

+ X6
* -> 0

·incoX
- Sin Xcos X

+
-

limi
For path X = rcosO

, y = using

lim

(ys+100LoscnSinCrCO
· Corints

ecoscresincovcosin
As

= 0

so link overall with approch to 0



-
If the limit exist or show PNe

(V ,Y
-> 10 ,0)xs
let v = 0

=
check nath 2 =

y =x
of plove that the limit different for each path

so lime P
. N

.E



Midterm2 Practice.

***
1.

1 find point P first -
>

(X , y, z)
point (0, 0 , 1)

Zr2
·

solutionThedistancePoint Pcz)
to coO,

·

20, 0 , 1)

Distance to the plane = z-2 3 need to be equidistant

Hence+y 12-11)22-23
X+y+ (2-1) = (z-2)2

Y+ y y- 2z + 1 ==- +z -14

x+ y 2 = 2z + 3

X+ y
2
- 3 =zz

↳***
↓

elliptic paraboloid
,

which direct toward the zaxis.

test for por put =0lin:0 = 0

path put y =

xlim00por,

n
as lim of 1 - This it doesn't have the same path

Hence : Prove P
. N.E .



Differential Ed .

(df=x+
ofcoscystye ,f =xsin + Lye

df = (coscyl + yeX + 1)dX + ( - xsincy) + 2xex) dyx
62 as Of(xy) = < coscy) + Ye + 1

,
-Xsincys + LyeY , OX

ut point (0
, it,2)

~ <O +20 + 1
,

- Osinci + 21te
,
0

=2
,

2
,
07

so for tanent plane at Z : = f(x, y) +*x (X, y) (x- a) + fy (X , y) (y - 6)

= flon) + (2) (X - O) + 24(Y - IT)

f(0, ) = i2 =
2

+X + 2π(y- H )

ep .

for the tangent plane at 10
, /2)
*

=
2

++ + -y + 21Ty - 2 -
x



find+ that sustify each point for nots and racts
for ricts -> 1 + 5t = >

,
Sot3

/ 2 ++ -t = 2

t= 0 t=0 t=0

r(S) -> 35-252 = 1) Sttst= 3
/ 3-32+ 253 = 2

S = 1
3 = 1 3 = 1

So sastify at t = 0
, S = 1

find rector for r and he

nicts = < 5
, - 2t

, 7-8t2) , rics) = (3 - 43
,

1 + 3824s3
,

1- 23+657

r(0) = 75
,

0
,
37 n r(x) = 1

,
85)

suppose surface-
>

IS ~

>
Suprose (6) and (2)

-

to find normal rector to the plane = rict)xV((s)
= 25

,
0 , / x <- 1

,
8

,
53

iI I
Vector = < - 8

,
-26

, 40 7

at point PC1 ,
3

, 2)

↓



-8(X - 1) - (6(y -3) + Ro(z -2) = 0
I

*

7. The two planes , 2x-y + z= 0 and Xy + z = 6

intersect in a line. Give an eg - of the line,

17
eX

T 2x
- y + z = 0 +D

X + y + z = 6 +
[

let
z = 0

>
Y

D+D

I 3x + 2z= 6

3X = 6
XL

X = 2

normal rector of the 2 plane. forX+ y + z = 6

W 2 + y + 0 = 6

= <2
,

- 1
,
13 x [1

,
1
, 17 y = 5- 2 - y = R

v = 2
, 4,

0
·

Lik( =itlitzk-lki
=

- zi - 15 + 3k a + p + 12,
9

,
03

= X = 2 - 2 t

y = 4 - +

z= 37

&



find the distance from the point (1-0 , 0) to the plane that is

perpendicular to the curveCt) = (cost
,

sint
, ++2) at = 0

I

Pictance

-YZ
Find EP . for the plane - Vector - Fict =< cost - tint

,
cost

, 17

at+ = 0

so 'Col = <COSCOl - OsinCo)
, cos1O)

,
1)

=

- 1
,

1 ,
15

↓

Thus the plane have a position rector at <1
,

1
, 1

Ecos = (0
,

0
,
2)

Plane ef at point Ecti = x + y+ z = z

↓ Point (1
,

-8
, 0)

-2) -P
-



Set v = o
0 = sin (20)

8-

dining!
↓

v = Sinc du = costdo

!·
1

:



PQ = <1
,

- 2
,
3) OR = <4

,
- 1

, -2)

OR = 753 - 3
, 17 I<

According to the pirter of PQQU = 0 or PQ-PR-
then it is Orthogonalend 0 : 90

Pa . QR = ++2 - 6 = 0

↓

Thus Orthogonal $0 = 00

~
plane = -X + 3 y - 5z = 42

planez = y -2z =
- J

Find Normal Vector that I to plane 1/plane I

Plane +vertor :<-13) - 5)
,

plane zvector : 70 ,
1

,-2)

I
NetNn

=- T
=

- Y - 25 - k or (1
,
-2

,
-1)



now Vector = <-1
,
-2

, -1) af pt pass through C-20,-3)

= ef . - 1(x + 2) - 2(y-4)- 1(z+3) =0
- v -2 -

2y + 8 - z - 3 = 0

- X - 2y - z + 3 = 0 - X -2y - z = - 3
*

lim

(x
(Y - 4

,
0)2

try y = 0 0
. N .
E

I

n = 0

-
~

try x = y

+lim
Y -> 0



Lim
0 - Wys-1

,
07

10-11-y , NIEY2
as

we can conclude

thati
By screeze than linty2 : Of this limit approa 0 -

[Y Y) -> (1 , 07

W = In y+ E2
,
X = sint

, y = cost
,

z = fant .

w+ n

Et lostsintit
-

=W
cos2 +

4)z(yzE . 2x)) · cost +[E+24= <Y)0-sint]
↑[z(24E . 27) · sect)

h



ositantsecht-ta
-
orita suc in X X z 127 c .

BRN

x y+ 22- 3XYE = 0

find gradient OfCx
, Y, 24) plane ed . = - 1(X - 1) -

1(y - 1) - 1(z - x) =d

↓

↑
- x + 1 - y + 1 - z + 1 = 0

fu = 2x - 3yz - x - y - z = - 3 -> (a)
#

(b) Normal line
f

y
= zy - 3xz

X = 1 - t

fz = 2z- 3xy Y = 1 - +

z = 1 -t
Of (1 , 1 = < - y

,
- 1 ,

-1)





Math 53 – Practice Midterm 1 A – 80 minutes

Problem 1. (10 points)

Find the area enclosed by a loop of the curve given by the polar equation r =
√

sin 2θ.

Problem 2. (15 points)

a) Find the area of the space triangle with vertices P0 : (2, 1, 0), P1 : (1, 0, 1), P2 : (2,−1, 1).

b) Find the equation of the plane containing the three points P0, P1, P2.

c) Find the intersection of this plane with the line parallel to the vector "V = 〈1, 1, 1〉 and passing
through the point S : (−1, 0, 0).

Problem 3. (15 points)

a) Let "r = x(t)̂ı + y(t)̂ + z(t)k̂ be the position vector of a path. Give a simple intrinsic formula

for
d

dt
("r · "r) in vector notation (not using coordinates).

b) Show that if "r has constant length, then "r and "v are perpendicular.

c) let "a be the acceleration: still assuming that "r has constant length, and using vector differ-
entiation, express the quantity "r · "a in terms of the velocity vector only.

Problem 4. (10 points)

On the topographical map below, the level curves for the height function h(x, y) are marked (in
feet); adjacent level curves represent a difference of 100 feet in height. A scale is given.

a) Estimate to the nearest .1 the value at the point P of the directional derivative Dûh, where
û is the unit vector in the direction of ı̂ + ̂.

b) Mark on the map a point Q at which h = 2200,
∂h

∂x
= 0 and

∂h

∂y
< 0. Estimate to the

nearest .1 the value of
∂h

∂y
at Q.

P

1900

2000

  1000

2200

2100



Problem 5. (10 points)

Let f(x, y) = xy − x4.

a) Find the gradient of f at P : (1, 1).

b) Give an approximate formula telling how small changes ∆x and ∆y produce a small change
∆w in the value of w = f(x, y) at the point (x, y) = (1, 1).

Problem 6. (5 points)

Find the equation of the tangent plane to the surface x3y + z2 = 3 at the point (−1, 1, 2).

Problem 7. (5 points)

Let w = f(u, v), where u = xy and v = x/y. Express
∂w

∂x
and

∂w

∂y
in terms of x, y, fu and fv.

Problem 8. (20 points)

A rectangular box is placed in the first octant as shown, with one corner at the origin and the
three adjacent faces in the coordinate planes. The opposite point P : (x, y, z) is constrained to lie
on the paraboloid x2 + y2 + z = 1. Which P gives the box of greatest volume?

!
!!

!! !!

!!

z

y

x

P
♣

a) Show that the problem leads one to maximize f(x, y) = xy − x3y − xy3, and
write down the equations for the critical points of f .

b) Find a critical point of f which lies in the first quadrant (x > 0, y > 0), and
determine its nature by using the second derivative test.

c) Find the maximum of f in the first quadrant (justify your answer).

Problem 9. (10 points)

In Problem 8 above, instead of substituting for z, one could also use Lagrange multipliers to
maximize the volume V = xyz with the same constraint x2 + y2 + z = 1.

a) Write down the Lagrange multiplier equations for this problem.

b) Solve the equations (still assuming x > 0, y > 0).

->
Critical Putz Ex and fy

A



as Area=PBXPoll

PoP = <-1,-1 j 7) ,
Pol = 20

,
-2

, 1 >

· PoPXPoPa =

/K = -Hoi2H-COK-c

= (i + 1j +2

E
6 . ) Plane of point : (2 ,

1
, 03 ,

Vector : <1
, 1 , 2)

· 1(x - 2) + 1 Cy - 1) + 2 (2) = 0

#

1
.

Parametic 29 for intersection line

as it is Paravell too ther that line also have rector < 1
,

1
, 1) at C - 1

,
0

, 0)

sub into e0 .

for plane
X = - 1 + +

= ecett - 2 + +( - +) + 2() = 0

+ - 3 + + - 1 + 2t = 0

↓

pot-1911)
~Ein



~

6) & cr. ) = Voro
In

Vector ,

6) from def : IV) = C and continuous -> This mean that

retrorets = 0

Thus prove orthogonal.

1)s rv = 0 -> Fo = -1/2

·N

9 Sh = 100

As E500 ,

Orb = 0. 2

6
.

-



a
. Deeys at P : (9

,
2)

fx = y -x)
, fy = X

Pf(1 ,
)

= < - 3
, 1)

6
.

Formal linear approx : z fegest Exca , 62x-as + Py (916) 2y-6)

Approx : = - 3 (X - 1) + 1(y - 1)

↓

w = - > &X + Dy

↓

ep : Xy + z2- 3 = 0 at pt (-1 ,
1 , 2)

= DAY s z)

-x = 3x2y

f
y

= XS

+
z

= 2z

3

JANES = (3X
*

y
,
X3

,
ZEY at point (c1 , 2)

& (1
,

1
, 2) = (321) ,

(133
,
2(2)7

↓



=<3
,

-74)

et to the plane at surface

=

> (x +1) - 1(y -y + +(z- 2) = 0

*

= 3x + 3 - y + 1 + +z - = 0

2x - y ++z = 4

X

fo ->
X

w
- -> Y

->f
-> X

-> Y

+
= fury + fu by

&W = Evyty : fext-fe



NAME: STUDENT ID:

MATH 53 1st MIDTERM

Please answer each question on a separate page – you can write on the back of

the page. Remember to write your name and section number on EVERY page.

Each problem is worth 10 points. Good Luck!

Problem 1. Let a and b be two vectors in R3
.

a) Show that (a ⇥ b) · (a + b) = 0. (You can use facts from the book/lectures as long as

you state them clearly.)

We now from the properties of the cross product and vector addition that

(a⇥ b) · (a+ b) = (a⇥ b) · a+ (a⇥ b) · b.
And we proved in class that

(a⇥ b) · a = (a⇥ b) · b = 0.

The conclusion follows.

b) if a = ha1, a2, a3i and i, j,k are the standard basis vectors, find

i · (a⇥ k) + j · (a⇥ i) + k · (a⇥ j)

in terms of a1, a2, a3.

We recall the defintion (for b = hb1, b2, b3i)
(1) a⇥ b = ha2b3 � a3b2, a3b1 � a1b3, a1b2 � a2b1i,
so that, since i = h1, 0, 0i, j = h0, 1, 0i, k = h0, 0, 1i,

a⇥ k = ha2,�a1, 0i, a⇥ j = h�a3, 0, a1i, a⇥ i = h0, a3,�a2i.
Hence,

i · (a⇥ k) = a2, j · (a⇥ i) = a3, k · (a⇥ j) = a1,

and

i · (a⇥ k) + j · (a⇥ i) + k · (a⇥ j) = a1 + a2 + a3.

c) Find the area of the parallelogram spanned by h1, 2, 3i and h�1, 2, 3i (use the back page

if needed).

The area of the parallelogram is given by the length of the cross product of the vectors

defining the parallelogram. Hence, using

Area = |h1, 2, 3i ⇥ h�1, 2, 3i| = |h2 · 3� 3 · 2, 3 · (�1)� 1 · 3, 1 · 2� 2 · (�1)i|

= |h0,�6, 4i| =
p
0 + 36 + 16 =

p
52 =

p
4 · 13

= 2

p
13.

1Liki =

LikisS
= (02 - -

,47
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NAME: STUDENT ID:

Problem 2. a) Show that of the two curves parametrized by position vectors

(2) r1(t) = hcos(2⇡t), sin(2⇡t), ti, r2(t) = ht� 1, t, t/4i.
intersect at the point (0, 1, 1/4) and find cos ✓ where ✓ is the angle between the tangent

vectors to the two curves at that point.

From the expressions for r1 and r2 we see that for the last component to be
1
4 we have

to take t = 1
4 for r1 and t = 1 for r2. We then check that

r1(
1
4) = hcos(⇡/2), sin(⇡/2), 14i = h0, 1, 14i, r2(1) = h0, 1, 14i.

We compute tangent vectors by di↵erentiating the position vectors:

r
0
1(t) = h�2⇡ sin(2⇡t), 2⇡ cos(2⇡t), 1i, r

0
2(t) = h1, 1, 14i.

The tangent vectors at the point of intersection are given by

r
0
1(

1
4) = h�2⇡, 0, 1i, r

0
2(1) = h1, 1, 14i.

Hence

cos ✓ =
r
0
1(

1
4) · r

0
2(1)

|r01(14)||r
0
2(1)|

=
�2⇡ +

1
4

(4⇡2 + 1)
1
2 (2 +

1
16)

1
2

=
�8⇡ + 1

p
33(4⇡2 + 1)

1
2

.

b) Is there a value of t for which r
0
1(t) and r

0
2(t) are parallel? (Please use the back page if

you need more space.)

For r
0
1(t) and r

0
2(t) to be parallel we need, for some scalar c,

h�2⇡ sin(2⇡t), 2⇡ cos(2⇡t), 1i = ch1, 1, 14i.
That means that c = 4 and

�2⇡ sin(2⇡t) = 2⇡ cos(2⇡t) = 4.

But � sin(2⇡t) = cos(2⇡t) only if 2⇡t = 3⇡/4 + k⇡. But then the value of 2⇡ cos(2⇡t) =
±2⇡/

p
2 6= 4.

↑



check if Intersect -> vico ,, %) should be equal to re101)

Find + forcts and rect

for - += ↓ B- +=

(E) = <011 , 2) = = r() = <0,
1 ,* >

find Vector for Lets and rects

- rict =<-asinCent)
,
ICOSCINH ,1) , Ch = <1 , 17

ri(E) =

) - 25
,

0
,
1) v = <1

,
1, >

=<2,
0

,
1) ·(,:) (t) lose

-
en solve re
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NAME: STUDENT ID:

Problem 3. a) Sketch the polar curve given by the equation r = cos(3✓), 0  ✓  ⇡.

0°

30°

60°

90°

120°

150°

180°

210°

240°

270°

300°

330°

0

0.2

0.4

0.6

0.8

1

b) Compute the area enclosed by this curve. (Please use the other side of the page if

needed.)

The area of the region defined by a polar curve r = f(✓), ↵  ✓  �, is given by

1
2

R �

↵ f(✓)2d✓. For f(✓) = cos 3✓, ↵ = 0, � = ⇡, gives

Area =
1
2

Z ⇡

0

cos
2
(3✓)d✓ =

1
6

Z 3⇡

0

cos
2 tdt.

Note that Z 3⇡

0

cos
2 tdt =

Z 3⇡

0

sin
2 tdt

and hence Z 3⇡

0

cos
2 tdt = 1

2

Z 3⇡

0

(cos
2 t+ sin

2 t)dt = 1
2

Z 3⇡

0

1dt = 3
2⇡.

Hence

Area =
1
6
3
2⇡ =

1
4⇡.
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NAME: STUDENT ID:

Problem 4. Match the following three dimensional curves to their equations. The param-

eter satisfies 0  t  ⇡ for all curves.

a) r(t) = ht3, t, t3i
b) r(t) = ht, t3, t3i
c) r(t) = hsin(t/2), t3, t3i
d) r(t) = ht3 cos(t/2), t, t3i
Please do not guess: negative points will be given for wrong matches. We have

three versions of the exam with di↵erent arrangements of answers!

Please use scratch paper and record your answers in the table below:

Figure 1 Figure 2 Figure 3 Figure 4

b c a d
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NAME: STUDENT ID:

Problem 5. a) Find the tangent plane to the graph of the function

f(x, y) = x3
+ 2x2y + 2

at the point (x0, y0, f(x0, y0)) where (x0, y0) = (1,�1).

The tangent plane to the graph of f at (x0, y0, z0), z0 = f(x0, y0), is given by

z � z0 = fx(x0, y0)(x� x0) + fy(x0, y0)(y � y0).

In our case x0 = 1, y0 = �1 and z0 = 1
3
+ 2 · 12 · (�1) + 2 = 1. The partial derivatives are

given by

fx(x, y) = 3x2
+ 4xy, fy(x, y) = 2x2,

so

fx(1,�1) = �1, fy(1,�1) = 2.

The tangent plane is then

z � 1 = �(x� 1) + 2(y + 1) or x� 2y + z � 4 = 0.

b) What is the distance of the point (1, 2, 3) to the plane you found in part a).

The distance of a point (x1, y1, z1) to the plane defined by ax+ by + cz + d = 0 is given

by

|ax1 + by1 + cz1 + d|p
a2 + b2 + c2

.

In our case we found above that a = 1, b = �2, c = 1 and d = �4. Hence the distance of

(1, 2, 3) to the tangent plane is given by

|1� 4 + 3� 4|p
1 + 4 + 1

=
4p
6
.



↓

for lineA rector = <2
,
3 ,-1 and point = (1-2 ,0)

↓ Find -2
- L,



3X - 2y + z = 1

2x + y
- 3z = 3

set z = 0

Thus 3x -

2y
= 1

2(2x + y
= 3)

3x
- 2 y = 1

I 3-4X + 2y = 6

7x = 7

x= 1
-

zy =
- 2

y = 1

S X = 1
, y

= / z = 0 or Point of intersect : (1,
1 , 0)

M

place I rector &

t

23 ,
- 2

,
1)

Plane
2

↓Time of interest

< 2
,

1
, -37

PXP2 = Lisitvisk-Ekins=Gi + 25 + Sk + +k- T + qj

= 54 + 115 + 7 at Put (1
,

1 , 01

Parametic
= x = 1st

Y = 1 +117

z= 7



suppose [P := (xy , z)ER310 : R)

We can set un as Distance from pto (0 , -1, 0)

↓

- Fro(y+1+>

-extes" + z2 - > equidistant to y = 1

b

thos = Ftextes+
znzy-1)

<

x2+ (y +1 + + z2 = (y -112

to

n + z4 + My
= 0

come 1 Pallaborois



af:+dy+
~ (G(x2y2 22) E 2x)dx + (E(+ 24 z2)E· 8y)dy

+ (E(+2y4z4
-E

. 2z)dz

= X+z2z
assume the point = (2 , 1 , 1)

If : Eax + Gayt Gdz
find change in dx

, dy ,
dz

- ar = 2-1 . 98
,
dy = 1

.01 - 1 = 0 .07
,
dz = 1 .02-1 = 0 .02

& f = =(0 . 02) + -(0 -01) + =(0 .02) -0 ,0067

approximation : f(2
, 1 j 1)

+df = 30067
*



0 : xz-2xz+ z2-y
findOfcyvestfy = 2xz-223

f
y

= -

+
z

= v= 6z"+ 2z

& f
(201 , 1)

=

< 2g-1 , -67
at point 12 ,

7
, 1)

=

z(x-2) - 1(y -1) - 622-1) =
v

2x - 4- y + 1 - 6z + 6 = 0

2x - y
- 6z =

- 3

2) =- 2x
- 62+ 3

- ( - 2x + jz = 3)

2x - 62 - Y



let 7 = f(x
, x) -> X = du + 60 and y

= - but &V .

= a , b, ,
↑

-v
as a6 = 1

, z
X =

x
- X -0
-v futTY
· f
+ +
=
:+

Second Partial Derivative:)= )

#Partial - with respect to U= on+-
·a +)())

S



-

a.
↓ I
G

- f
=

aroeft to
Oy2
T

#Partial- with respect to1(
= 6. (f) + a.()

- (.(
↓ ↓↓

- 12of
respect to rtV =

net
=

Cnt64F-Lat(2
as a

2

+S
2

=
1

Thos Prove=*


