The Hashemite Universit';:;r Department of Mathematics March 26, 2014

Calculus (3) Ezcond% Time: 1 hour
Name (in Arabic): Student Number: Serial Number:

Instructor name:

Section number or lecture time:

Please do all your work in this booklet and show all the steps. Calculators and notes
are not allowed. )

1. (4 points) Find the curvature for the curve T (t) = 2t 7 + 2cos(t) 7 + 2sin(t) k
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2. (6 points) Find the limit if it exists or show the limit does not exist.
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4. (6 points) Let f(z,y,z) = zyz + zzev.
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3. (3 points) If z = f(3z — 3t) + gldx — 4t), show that z satisfies the equatlon s g’: 0
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(a) Find the directional derivative of f at (1,0,0) iu the dlrectlon of W =13+ 2 + 2.
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(b) What is the maximum rate of change for f at the point (1,0,0), in what direction does it occur.
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5. (4 points) Find equations of the tangent plane and normal line to the surface z — 222 +y? =3 at €

point (1,1,4).
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6. (2 points) Sketch the domain for f(z, y) =
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Qusetionl: (2 Points for each) choose the best correct answer: A {,j}// ",
[ \
1. f4z2 + In(y—x) = y-.Thenz, at(L.2,1)= A Qv AP 25 |
A) -8 @ 8 \k - Y
3y 18 D) -1/8 i X
Z. The unit tangent vector T(t) of the vector #(t) =< tan’t, cos?t, sin*t >at the point ¢ = 7 51—:: Tagi
4 gos , :
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4. The point on the curve 7(t) =< 4cost, 4sint, et >, 0 < t < m, where the tangent lines is AN
parallel to the plane x + y = 1 is: (/_ﬁ ‘i g
T m s .
~A) (2V2, 242, %) < W3, 1L,e3) o T ¢
T b <X
B) (v3,1,€5) .. (V2,V2, %) $* ¢
4. If () =< 2t,3t%, VT >and 7(0) =< 1,2,0 >.Then 7 (t) = ¢ P '
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<t: 41,83, -t1—=> <t+ L, -tE—2>
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V N+ i
5. The curvature of 7(t) =< 5cos t, 5sint, 5t > at the point (5,0,0) is: \ -
A) 1/4 C) 1/8 < o
Ce) 1/10 D) 1/6 L gl
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6. liM(yy,2)-000) 57557557 e - = = Y.
A) 1/2 €) 1%L b 1/5 ~ A\
B) 1 \\@ ’ 0 e )
7. letz=f(5x—yy - 5x). Which of the following is true: N i
z,—5zy=0 g Z,+ 52y, =0 '_;‘a_ [
B) Z,+2,=0 D) z,— 2z, =0 Ia
8. The maximum rate of change of f(x,v) = yVx at the point (1,2} is: )
¥ ) N N
B) V65 D) V2 ] B '
1 2t £ ;
[Aerey +———k)dt . , A
' (ln2)l + mk — ) ni + (In2)k
B) ] + (In2)k D) (In2)i+m] —
10. The equation of the tangent plane of z=In(2y-3x) at the point (1,2,0) is:
A) z=2x-y—1 é z=-3x+2y-1
B) z=3x—-2y—1 D} ° z=x—2y-1
Good Luck
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11. hm(xly)_,m,o} ——\,‘W: / &

A) 2 Does not exist

B) 0 D) 6 B
12. The range of the function f(x,y) = (xt +y2+1)
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B) B D} (=0
Poge 2 of 2
Good Luck
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Calculus (3) fSecond Exam| Time: 1 hour v 1
Name (in Arabic): _ ___. T, Student Number: __ . Serial Number: =9
Section number or lecture tume: g:2o- (l:20 Instructor name: J’J—);JU! PR BT

Please do all your work in this booklet and show all the steps. Calculators, cell]

Ehones and notes are not allowed.
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1. (5 points) Let, f(z,y) = zy? + &2 4 sin(2z).
(2) Compute frys(0,1) - f=(1,0).
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(b) Find the directional derivative of [ at the point (0,1) in the direction of Tﬁ_-_—:j__zﬁl = fDLI =2
Dit tng)- Gf. 4
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2. (3 points) Evaluate the curvature for T(t) = —costi+2tj-+sint k e

S = ity

3
S _
e <55ﬂ+ 5 2 5 Cost> I*l =d5

r e <LcCost , O 5-$int> gl = |

(r )% (sinteest +o0 - sintmse)® o o

\V"\‘KVN\ z WCJ z J%

; P
ko« VB g ,\_)/




DRIY -

3. (6 points) Find the limit if it exists or show the limit does not exist. ( a
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4. (3 points) If z = frs,y), v =g(z,y), s=~h(z,y) and y = 2z. Write & formula for 3—;
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5. (3 points) If the directional derivative of f at the point (1,2) in the direction of 4 = ‘:; =i 35

6 1
equals 5 and the directional derivative of J at the point (1,2) in the direction of 'Es =& ~2—3 3 >

equals /3. Find the maximum directional derivative of f at {1,2).
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é. (5 points) Let, f(z,y) = 3zy® — 32% — 6% + 1
(a) Show that the critical points of f are (0,0),(2,-2) and (2,2).
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. Question One 3 points): Complete each of the following sentences by filling your

'_,f

/ 1
\\\t_}// answer in the box

Two curves Cy and C; that pass through the origin and show that the limit
: x*y
lim T D
(xy)=(0.0) x* + y?
does not exist are:

Cy: z=b /%:\:
and _
C: K=k Y=k
.
.Iflﬂ:—z)ﬂ=l,then
Xy b3z
Lo = : -~ (=% - 4’ +1
% '1,2,0) W (’ ‘-1\ - il

fz=2+y, x=In(2~1t), y = t2 ~ 5% + 4, then 2= at the point Po(s, £) = (1,~1)
equals

~ e X3 (it solubio
. I fx,y) = e*, then | f‘&

Byt = %92 X9 T al; Lj\ex‘j‘
0D =Sy € ’c'\de%(dﬂ) tc i) = e 4 a4 s S

. As relative maximum, relative minimum, or saddle point, the function
fo,yv)=x3+y3-3x—12y

has .... 5QO’U’E f('_’)'l— ........ at the critical point (1, —2)

. The value of the number & that makes the function
xt + 6x2y2 4 oyt
flxy) = X2 + 3y2 +1 ,(xy) = (0,0)
3k , (%, ) = (0,0)

continuous everywhere is

= §
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Question Two a2 points): Choose the hest ¢ rect answer and fill it in the following table.

e 2 | 4 5 6
7 a ¢
[© T XS
¢ X //
d
1 = 2 + 2
1 lim costx +y7)
y)=(0,0  3(x? + y2)2
1 1 Lo N 1 1
@ 3 - (©) -3 W=

2. The directional derivative of £(x,y,2) = x3 — x2y + 22 at the point P(0,—1,—2) in the
direction of @ = 2i — j + 2k equals

(@-3 -3 ©3 @3

3. The curvature rc(t) for the circular helix x = 3cost, y = 3sint, €=t is

(@ x(t) = = ) re(t) == @ x(®) =2 @r@) =2

4. The directional derivative of f(x,y,z) at the point P(xq,¥0,2;) in the direction of
d = =2i— j+ 2k equals —6 and V£ (x0, Y0, 20)ll = 6! Then Vi (xo, Vo, 20) =

(a) 4i +2j — 4k (b)) —4i+ 2]+ 4k @ —~41—2j +4k  (d)—4i+ 2j— 4k

5. The equation of the tangent plane to the surface x? — ¥z + z* = 2 at the point P(1,0,-1)
is

(@) -y +3z=4 ®)2x+z=2 @2x+y-2z=4-(ci)——2x-—z=2

6. The parametric equations of the normal line to the surface x% — yz + z% = 2 at the point
P(1,0,~1)are

@x=1—-¢t y=0, z=-1-3¢

b)x=1+4+3t, y=0,z=-1+t¢

@x=14+2t, y=t, z=—1—2¢t

@x=1 y=—t z=—1+3t

End of Evam
Good Luck -
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answer in the box

Two curves C; and C, that pass through the origin and show that the limit
. x’y
lim Ty
()~ (0,0) x° + y*
does not exist are:

Cl: X - ‘!: 5 /,"__.,.)— 9:: ‘!:’

and |
" l‘.L(}.;f.z_)*_"' = 1, then
o |
-::i ] T%/
Y20 g3

+y, x=In(2—-t2), y=t*—s?+1, then%%at the point Py(s,t) = (1,-1)

o =3’Oi/

4. If f(x,¥) = e™¥, then

f;cyx 01 = 1 /

5. As relative maximum, relative minimum, or saddle point, the function
flry) =x% +y%~3x—12y

0z

at

e

has .Ahe. Fe laJr!Vei‘ﬂ&XImilm at the critical point (—1, =2)

6. The value of the number % that makes the function

xt + 6x2y% + 9y*
Y Y 41, () # (0,0)

f(x;y}= - x* '}'3}’2
5k n(x;y) = (0,0)
continuous everywhere is -
k= ._L /':/;
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Question Two (12 points): Choose the best correct answer and fill it in the following table.

. ] 1 [ 2 3 4 5 6
| = . .
o @ )
d i

Ni — cos(x? + y2
1. lim ( y) =
(ry)=(00)  5(x? + y2)2

@ —= (b) = © 5 @ =

2. The directional derivative of F(x,y,z) = x3 —x%y + 22 at the point P(0,-1,2) in the
- direction of @ = 2i — j + 2k equals’

@-3 O - ®; (@

3. The curvature ic(t) for the circular helix x-= 5cost, y = Ssint, z% tis
2

w(®) = ) (e) = = (o) () = (@ () = =

4. The directional derivative of f(x,y,z) at the point P(xy,¥g,2y) in the ‘direction of
d = 2i —j + 2k equals —6 and IV (x0, ¥0,20) | = 6. Then Vf (xy, y,, Zy) =
(a) 4i +2j — 4k (b) —4i+ 2+ 4k  (c) —4i—2j + 4% (@ —4i+2j — 4k

5. The equation of the tangent plane to the surface x2 — ¥z +z* =1 at the point P(1,-1,0)
is
(8) -y+3z=4 ®2x+z=2 ©2x+y—~2z=4 (d)~2x—z=2

6. The parametric equations of the normal line to the surface x2 — yz+z* =1 at the point
P(1,-1,0) are

(@ x=1-3t, y=—1, z=—t

Ox=1+2t, y=-1, z=¢

©x=1+2t, y==1+t, z=-2¢t

(dx=1, y=-1, z=3¢t

Sam’agé’m
Goad Luck .
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A Calculus (3) ! Time : One Hour N
s . | 24

S.Nam 3.Univ.Number: (6315 |+
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*Choose the correct answer and fill it in the following table.

¢ *L—‘\ %kgﬂ. ﬁ \

QI 1 213|415 6| 71819 10 11| 12| 13
@ 17 % I~ «Hertk
(b))~ 1222 M e I Vel W s U 2 4
(c) WA P L e .mw
t ‘ ¢ ‘@' L2 = \r':i Q\L\
IZ — N ESRNE N 5 ¢
Q1) The arc Iengt par:’ilgst‘(,rmation he line x=14+1t, y= 3 2t zZ = 4 L+ Z{t/&h/S - <
has reference point (%.3,4 alﬁT‘he’sa e orlcnr'LTmn as thr given line i 1‘3 cbny :b* =
el o gyt @x 1+— 3- 28 z—4—|—25
(@x=1-2, y=3+=, 2= e Bt otk
s —2s 2s " B 2s 2s
— — = T — _— 1 s —_— 3 ——— — —_— ——
(¢) x 3_y 3‘z';3 (d) x +3y +3 z=4 =
Q2) The unit normal vector N(t) to the graph C: r(t) = cost i+ sint j+k at t= g
is S
2Ty /2 1. ; V20 1o ;
@)-L6+) O -36+vE) @S+ @ i+ vE)
Qs) The curvature s(t) of the function r(t) =e*i+etj+tk att =01is
o2 g 22 @f @ Y2
3v2 2v/3 . 33
Q4)\The graph of the function z = x? — 2x + y? represents T
(a) Cylinder (b) an upper l?lemi‘:phere|>< =y (=) J Jﬂ e
@Circuim paraboloid | (d) an upper half of 3 LUIlEJ"‘fs( > xd\) tj " r
sin(z* +y°) /__;{7 £ (0,0) |
Qs) Let f(x,y) = 72 + 42 (x.y) # (0,0} . , onc of the follnwing statements .
T D ey =100, 1
is true: LN c xS s

(x,¥) is continuous at (0.0).
(b) limyx y)—(0,00£(x, ¥) does not exist. &
(c) f(x, y) is not coutinuous at (1,2).
(d) f(x,y) is continuous only on the region R = {(x,y): x > 0,y > 0}.
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R T - 5 o ey
| A7 .') = 7 "2 O‘ /,- Y=o ! P
- 30 X — : v\ 3
Qo limes (1.2) J‘*_—r‘y = - WL
, Ty
~4/DNE 3 (c) 0 () 1

Q7) The slope of the surface f(x,y) = x2 + 3Xy +y —1 at the point (4,-5) in the x

direction is : |
(a) 13 7 (c) 7 (d) -5 ’, |
Qs) Ifz=f(x ¥) is & function that i defined implicitly as Yz—Inz=x+4y, they g_z = ':'
% = !

z z(1 — z) z(1 — z) i ) 2 z [
(a)xzﬁl ©) Y#— 1 “xz—l g yz — 1 I
Qo) Let w = x2 + y2, X=I—-5 y=r+s then ?ﬁ:

.Y ‘ =

() 2(r - s) s (c) 2r + 25 (d) 4r

Q1) The directional derivative of the fumt ion £

in the direction of v = 3 j 1 —4jis:
—1 ®) 5

Qu) Let f(x,y,2) =x + ¥ + 2. For any unit
(a)0 (b) ax + by + cz

X.y) = xe¥ + cos(xy) at the point (2,0)

(c) -5 (d) 1

veq u—a1+bj+ckDf(xy,

+b+c (d) D.N. E
2

Q12) The equation for the tangent plane to ‘he surfa(,e_z = xi Ey

is:
ghN2x+y —dz = —¢
3X + 2y — 12z = —30

Qus) If 2 = x%y, x = ¢2, .V
{a) 33 (b) —

at the point p(4, 9, 5) : |

l\}ll—i

b) X+ 2y —dz+6 = 0
@2;: +3y~122+30=0

=t+ 7, then ~—| @

f,\14

(d)

—_—

Z} 2WX%
S YLD 4+ 2y
47 &

e
(__t“r_:z") LZ:'(‘) x 2;

o
#

L e it e sy e

Y < i W

+

—

2 E°( E+2)C2H
(L)) (=) iy
o (g)A-2) + |

e
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Warnlng You MAY NOT use calculators on this exam.
Part I: Choose the best correct answer and fill it in the followmg table (2 pomts cach)

1 o 3 4 5 6-| 7 | 8 9.1 10 | 11 |.12 13-
a | - | 2| g/ 77/ - i /A
b | /A Y ’ - L7 75 /7] L ////
e )= [ | Tl | Yessd) L]
Ld | V774 ‘?‘ | K
£ R o Ve
( D7 B o(&/—- 55 -
i e ’I‘hé@liﬂgigmumﬁmlue of/a du"ectlonal derivative of f (x y) — xy x+y? at (2,1) 1
“- ----- e s
ﬁ . e . - woh
BT i . d) -5 H<?Sbgﬁi N P
(=) o @ (C) ! W -%-KrvfJ
¢ N \\1& “ AN
[ 2 % The curvature & of the curve C'; r(t) =4cos tl+4smtj+2tk att=40 3, N L @
78 T 5 | 3 o8 Lo <<;;:? . s
N . 2 . St s D 6 L '
- 3. lim w = BT 5/__‘#1\2@ I 'f(‘] . : )
- {xy (9, D)] S -t—y : 1 \ ’é)
‘ . ‘ /A : B P
, (b) does not exist - Y (c) (cl) ‘ y Ty e
: § a el " :
o E - = P
1 dim et 2 e ® ] o

0,0 . _ //
a)0 ~ (b) does not exist (r“ 1 -

5. Let f(x,v,2) = x"+y 22, rr‘hen the directional derwatwe of £ in the direction of v =i—j+k

at (1,0,1) is . "M wt ﬁ
— g ' P | , \/— & J‘J“)
< (b) 4 : - d) V3 | : T
_J,. o4 © = ORI o
6. Let f(x,'j() =xy +x*+y? — 6y. Then f has a N : \{ VO N
- ' 7 ool
ji (a a relative min. at ( (b) a relative max. at (—2,4) f\;)‘
(d) a saddle point at (4, 2)

(c) a relative min. at (-2,4)

7. Let f(x,y) be a differentiable function on XY plane mthf (x y _(_ y2-!—2x, @/(x y) = x X"y — 6
and f(D 1) = —4 Then f(2 2) = . S }j’ _

—
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lConsuier the funntmn f (x y) = x34+y? — 4x on the cIosed reglon
R:x*1y’<5,y> 1) R -& .
Use the fu.nctmn r (x y) and the reglon R to a.nswer the questlons (8-9)-

{ 8. "The a.bsolute mammum va.lue of the fu.nctlon f (x y) onR i is
L——___-___..—

@) (b)13 | ,,'(d)§+‘4\7/§7. NN

9. The absolute nnmmum value of the fiinction f(x,y) on R is

@ M1 (5-4/5

;710 The umt tu.ngent vector to the graph of the curve

(d) <3 |
- *(t) =2 cosh ti-lﬁfsinh tjatt=0is

l(a) T(0) =i (c) 'I‘(o) = —j (d) T(o) i

-11 Consider the surface B 2x —i—y z = 11.Then_the jaametrlc equatlons for the normal

]me Ly to S at (2,2,1) are~
o

- (a) Ly x=2+2t,y=l+2t,z=1+t (b) Lpg: X=8+2t,y =442t z2=—2+%

(d)LN x—a—l-t,y 11, z—1—~t

(C)LN: x=2+4't, Y=2+2z=1-t

_‘_;__12‘ Consider the surface S z = f(x,y) with f (2ﬁ) 4 an! “7" (o 1_l~-—41+43 Then the equatmn
of the tangent plane PT to Sat (2,1,4)1 is

r'/\{a) Pridx — 4y +z=8 ] (b) Pridx+ 4y +z =18 “ﬂ\ ;6;#
i) " ~ . ' o =

L\J(c) Pr:—dx + 4y-+ z' =8 (d) Pri—dx — 4y +z = —8

s 13 ‘Suppose z = x +y}, x5 Zav, y = vcos(u). Then éé-——

i

(c) v—cos(u)  (d) u-— vsin(u).

-
\ Y — &,L(x—f@'ﬂ’v“"””
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Warning: You MAY NOT use calculators on this exam. | '
Part T: Choose the best correct answer and fill it in the following table: (2 points each)

EENESERE

1 2 3. 4 5 1 6 7 8 9 1 11 12 | 13
a | o< | X | v N L2 A L
b v | < || X [T
FEREVd v i v _ Ve
\ D a \?ﬂl\ @

* 1. The maximum value of a directional derivative of £(x,y) = xy + x2+y2‘ at (’1, 2)
(a) VAT m2vZ - @V dj 7

2. The curvature & of the curve C : r(t) =2 costi+2sin tj+dtk at t =0

4 1 TR | 2
@r=g5 - =5 @3 (d) v=3
12

(,¥)—{0,0) 3z%+y?
(along y==x) :

(@0 (b)doesnotexist (o)1 (d) Z—

4. lim e VeI | Y
(,¥)—(0,0)

(a) 1 (b) does not exist (c) O (& oo

5. Let f(x,¥,2) = x?+y?—z. Then the directional derivative of f in the direction of v = i—j+k at
(1,0,1) is

1
1 .(b) 0 — d) v5
(a) (b) 4 - (@
6. Let f(x,y)=xy+ x?+y? — 6x. Then f has a
(2] a relative min. at (4,-2) (b) a relative max. at (4,—2)
(c) a relative min. at (—2,4) (d) a saddle point at (4,—2)

7. Let £(x,y) be a differentiable function on xy—plane with £ (x,y) = xy?+x2, £,(x,y) = x*y — 6,
and £(0,1) = —4. Then f(2,3) = '

(o) 5 ®2 @i (@) 11
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ﬁConsider the function f (%,57) = x?+y? - 2x on the closed region
R:x*+y?<5,y > 1. . : ‘

Use the function f(x, ¥) and the region R to answer the questions (8-9)

8. The absolute maximum value of the function f(x,y) on R is

(a) 0 (bj o (yﬁ +2v6  (d)6+2/8

9. The absolute'rbinirnum value of the function f (x,y) on R is
40 (b) 1 %5 _2vE @ -1

10. Tﬁe unit tangent vector to the graph of the curve C': r(t) =2 cos ti+2sin tjatt=0is
() T(0) =i WTO)=; () T0)=- @ TO=—j

11. Consider the surface § : x*+2y% + 2°= 7.Then the parametric equations for the normal line
Ly to S at (2,1,1) are '

(@) In: x =242t y =142t z2=14¢ (b) Inv: x = 4426, y =4+t z =214
(Fn: x =244t y =1+ 46, 2= 1 44 (D Ln: x=2+4,y =142t z=14¢

12. Consider the surface S : z = £(x,y) with £(2,1) = 4 and V£(2,1) =—4i—4j. Then the equation
of the tangent plane P to S at (2,1,4) is

(2) Pri—dx —dy —z = _g (b) PT:4x+4y.+ z=16
Je) PT:_4x +4dy +2z=-16 ‘ .’(ﬁ'),.PT:—‘ix - dy +z = -8
. 13. Supposez=x-+y, x = uv, y =vcos(u). Then ggz
Mv — vsin(u) (b) u + cos(u) | () v — cos(u) (d) u - vsin(u).
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(2 points each): Select the best correct answer and Ig'l your answer in the above table.

6
6 Wt
1. lim _xy___ = =
(%,5)->(00) x? + y1? AN,

1 i

—— (x,»)=(0.0)

2, Let f( ,p)= . Then fx(0,0) 18:
0 (x,2)=(0.0))
a. 1 b. does not exist ¢, (s d.  none of the previous
3. The function f(x,y)= x?—xp+ yz has:
a relative minimum at (0,0) \_ b.  (0,0) is not a critical point of f
Tt arelative maximum at (6,0) d.  None of the previous
ex2+y2+z2 xz—y2—22~1
4. lim CNG is :
(x,3,2)(0,0,0 x*+y“+z

a. does not exist b. 1 ¢ -1

5. Consider the vector valued function r(#)=<¢,2¢,2t >. An arc length change of

parameter that produces an opposite orientation of the given curve and has ¢ = I as
the reference point is:

= ‘)
T LY b/ t=2 ¢ =247 d, =il
3 3 3 3

S
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* Consider the vector valued function (1) = (x(z), y(t),z(t)), and let
T(t),N (t),B(t) be the unit tangent vector, the unit normal vector and the

binormal vector to the curve C of r(t) at a given value of t. Use this to
answer 6,7,8,9, and 10. e T P

6. ¥(t)= -
a (X()y()z (1) ) b (x(t),y'(t),2(r))
d

\& =000 (e} 00}

7. T(t) = -
S B T

7'(¢) T(¢) s
T Fep @ 0

a, N() b -NE [ e (o10) 4 (0,~1,0)

10. Consider the vector valued function r(t)=< 2 sin¢ »2cost,2¢ >, Then
the equation of the NB . ~plane to the vuive € of r(r) at =0 is:

a. y=x (b.? y=-x G z=—:’] d z=x

11. The smallest directional derivative of the functlon J(x,y)= cos(x +2 y)
( = —) 1s:
@ V5 e s d 5
12. The direction in which the function f(x,y)= cos(x+2y) increases

most rapidly at (f,g— ) is:

. L-2) b (12 C (~1,- “2)\ 4 (-12)

13.  The curvature of the curve of the vector valued function
- r(1) =<3cost,2,3sint > equals:

2
2
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(b) i X i £ ¥ 1N
(c) Jayd L/ A N
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(2 points eaclt): Select the best correcl answer and fill your aﬂ@ in the abo%able. T -

_ Sy
* Consider the vector valued function ;-(t)x(x(t), y(t ,z(t)), and let 1% )

T[z'),N (r),B(z) be the unit tangent vector, the unit normal vector and the
binormal vector to the curve € of r(f) at a given value of t. Use this to
answer 1,2 3, 4, and 5.

1. r'(t)= b
a4 p(0)2)) b (x0) ' (@0)2(0))

o 00 €D (D00

2. 1)

) 0 ) .
N0 I B L

&9
3. N()= |
() ) 7(r) ,
[ (e) © 0 I 0| > _T(’)

4., Tl{t)x B(r)=

a. NG b (0.10) @ “NG) A (0-10)

% 5. Consider the vector valued function r(t)=<2sint,2cost,2¢>. Then
the equation of the VB — plane to the curve C of r(f) at t =0 is:

B p=x b. y=-x @ =X d. 71=-X

S

6. Thedirectional derivative of the function f(x,y)= cos(x-l— Z_y) at.
T,
{ ?E) is:
(2 S5 b =5 e s - 5




t @ P
7. The direction in which the 'ﬁmction f(x,y)=car(x+2y) decreases

T
most rapidly at (=,Z) js:
) p.Y (4’3')

a. L-2)" b 12 @ 1-2) 4 (-1,2)

8. The curvature of the curve of the vector valued function r(t ) =< 2cos £,3. 2879t

equals:
; - 7
A 2 @ .= g, —{— d 3
2 - 3.
6
9. lim R

(x:3)5(0,0) x* + y1?

a. -;— 0 c. 2 @? does nof exist

Xy
/0. Let f{x,p)= m (x,y)¢(0,0)

0 (er") = (0,0)

a. 1 .) 0 @ does not exist d. none of the prisvious

-

. Then fx(f},O) is:

VM 11. The function f(x,y)=x? - xy + yz,has:

S (Kﬁ a. arelalive maximum at (0,0) b.  (0,0) is not a critical point of f
@ a relative minimum at (0,0 ) d.  None of the previous
: _ "
. 2,.2 .2 5
. e Ty +z —-x‘?——y‘?—zz—-l . £ it . i &N
. ,W lim - 7 3 155 PRI P
(x:,2)>(0,0,0 x“+p? 4 g W —|
' W €,

2 W—>o T ()
N -
a. »9"’1 y 1 c. -1 does not exist |

| e S ;
517;;,( V' 13. Consider the vector valued function r(f) =< 1,21,2 >. An arc length change of
g A

parametet that produces an orientation of the given curve and has ¢ = J ag
the reference point is: :

. _5 .4 =_5 =S
f-—3+] b. l'—-3 C. = 3+I d 7= 3




1. Question *
(2 Points)

Let VF(2,3) = (1,1).

fl2+ ",3+—) ~£(2,3)

oy V2

Find lim )
h-0 h

o

)

DS mle

|
to

|-

-
[
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2.Question *
(2 Points)

Let f(x,y) = 2xe~(**+")_How
many critical points f(x, y) has?

@ 5

|

there is no

critical points

Scanned with CamScanner



3. Question *
(2 Points)

Find foysy if

flx,y) = — 3y

x + In(x) S

1
x + In(x)

o

O 4

) =12

does not exist

0

I

Scanned with CamScanner



4.Question *
(2 Points)

Find £, (0,0) if
flx,y) = {8 - ).

Scanned with CamScanner



5.Question *

(2 Points)

sin(x
el (r.yETﬂ.Dl “:Ziz;}%l
2
O 4

() does not exist
W -1

() 8

0

Scanned with CamScanner



7. Question *
(2 Points)

In what direction does
f(x,y) = xe™ + 3y

have the minimum rate of
change at the point (1,0)?

O (-1,-2)
O (Vv2.42)
-5
(0.3)

(-1.3)

(2,0)

Scanned with CamScanner



8. Question *
(2 Points)

Given the function
flx,y) = JS + 8v + 4y — 4x? + 2.

The level curves
of f(x,y) are

@, rectangles

_ lines
ellipses
paraboloids
hyperbolas
points

tringles

Scanned with CamScanner



9. Question *
(2 Points)

x2 2
L.th(x,y} = J‘d - ? - ?.

Find the range of f.

® [-2,2]

O (~o0,-2]

@ [-3,0]
[~2,0]

(0.2]

[2, 00)

(0.1]

Scanned with CamScanner



10. Question *
(2 Points)

Letf(x,y) = —x% — y2 4+ 2x — 2y — 6.
Which of the following statements
best describes the point (1,-1)?

~(I,=1) isan
O absolute min
and local min

a critical point
(1,=1) isa

local min

(l.-1) isa
saddle point

(1.=1) isa

local max
(1.=1) is an

absolute max
and local max

Scanned with CamScanner



11. Question *
(2 Points)

If w = f(x,y), where x = x(1,0),
y = y(s,1), t = t(8). Which formula

below gives us %—?
dw 0x dt  Ow Oy dt
dx 0r d60 Oy or do
m
" ow dy
dy 06
dw O0x dt  dw dy dr
. Ox or do dy or do
v 5 dw dx
dx a0
n dw ox . dw dy
= 0x 90 dy or
dw dx dy

dx dy or

dw Ay dr

dw dr

e +
dy dr do

Iw dx dr

dr do

dw dv dr

dx a1 do dy dr do
dw .:.l"! _ n tI'F\
ax o1 Jd0  dyv oo

I-II.'. i

1Y/ R

dw ol

I (1

Scanned with CamScanner



12. Question *
(2 Points)

z = €" cos(xy). Find the x — intercept
of the equation of the tangent plane

to the surface at (l, %0)

QH—E

to| -

e

Scanned with CamScanner



13. Question *
(2 Points)

Suppose f is a differentiable function,
and define g(u,v) = f(3u — v,u? + v).
Find E at (w.v) = (2.-Dif

dv

f(2,-1) =6, g(2,-1) = -7,
(- =1£2.-1)=9
f(7.3) =4, g(7.3) = 2,
((1,3) = -3, £,(1,.3) =5

-10

Scanned with CamScanner



14. Question *
(2 Points)

Find the absolute minimum value of
the function f(x,y) = x2 + 3y% + 2y
on the unit disk x? + y* < 1.

® 5
O 8

l‘\: | =

Scanned with CamScanner



15. Question *

(2 Points)

2_
— (x,y}i—lrlt]l.n jf - ?’i
Q 16
O o
O -16

_’ does not exist

[ g

Scanned with CamScanner



Find the equation of the tangent plane to the
paraboloid z=x*2+y*2 at the point (1,1,2). *

(1 Point)

z=x"2+y"2

Z=X+y-1

Z=X+y+2

Z=2x+2y-2

CamsScanner = Ligo d>guaall



Find the direction in which the maximum rate
of change of f(x,y)=sin(x y) at the point (0,1)
occurs* [}

(1 Point)

< I/JE. I/JE >

<0,1/y2 >

- <0,7>

< I/JE.I >

CamsScanner = Ligo d>guaall



=.if (x.y) = (0.0)
: if (xy) = (0,0)

Find £,(0.0)

CamsScanner = Ligo d>guaall



At what point is the following function has a
local minimum? * [T
(1 Point)

2 73 3
f(x,y) =2x" +2y" + 2xy+ 6

('1 16)

CamsScanner = Ligo d>guaall



Suppose (1, 1) is a critical point of a
function f with continuous second
derivatives. what can you say about f
[ *:if

(2o 1)

fu'(l-l) = 7,];1“,1) = lO#ﬁ.t(l-l) =8

f has a local minimum at (1,1) O

f has a saddle point at (1,1)

f has a local maximum at

(1,7)

None of the above

CamsScanner = Ligo d>guaall



Let R(s,t) = F(u(s,t),v(s,t)), whereF, u, and v are differentiable, and
u(1,0)=2,v(1,0) =3
u,(1,0) = —-2,1,(1,0) =5
u.(1,0)=6,v.(1,0) =4
F.(23)=-1,F(23)=10
Find, R.(1,0).

34

o0

- 32

52

- 25

CamScanner = Ligs d>guwadll



Find the critical points of the function. * [T
(1 Point)

"u_l

f(x,y) =8+ 76xy+ 38x” + 240y + 4—
(—4,6), (-6,-10), (10,4)

(-6,6),(8,-8), (-8, 8)

O (-4.4), (-6,6), (10, -10)

| (—4,4)-. {—64 6)1 (—10‘0}

(-4,6),(-8,6), (8, —06)

CamsScanner = Ligo d>guaall



Find the equation of the tangent plane to the paraboloid z=x2+y*2 at the point (1,1,2). *
oy

(1 Point)

W r=duedy

' I=zxtde-y*2
I::l-'!'li-}

B r-tuedy-d é-:I
Tza+y-|

CamScanner = Ligs d>guwadll



]
Find all points at which the direction of fastest change of the flLy)=s*2+y*2-2x-dy i1 the

vector i+) . * [
(1 Point)

& only 0.0)

Wl (1Y) and (001

0 Al points on the parabola y- &

|@° Al points on the line y=x -1

& poalrds o e palnes

CamScanner = Ligs d>guwadll



Find the direction in which the maximum rate of change of f{x.y}=sintx y) at the point (0.1)
occurs * [L

{1 Point)
B a1
B < 1 12 =
o N2> t

® 10

i t .'Izr I I

CamScanner = Ligs d>guwadll



-

Find the critical points of the function, *
{1 Paoint)

fwli'fhjililljllﬂhq-;-—
@ (4.6).0-5.6).18 -8
® A -6.60, 000, 10y
0 i=A.b), (=6, - 10, (10,4}
e N T R TR WY

o= A0 = 100

TT L T p— 1

CamScanner = Ligs d>guwadll



N
Find the rate of change of | at (-1,1,-1) in the direction of the vector <8.10,-8>, where

fixy2)=Bx"2-Tey+Tueyz * &
(1 Point)

firy.z) = Ba? — Ty & Tawz
W 1509
(AR
. 2w

.

F 1465856

CamScanner = Ligs d>guwadll



Suppose (1, 1) is a critical point of a lunction [ with continuous second derivatives. What can
you say about 14): * [
(1 Point)

Failil} =T M0l 0) = 10, fu il 1) = K
o Vhas a waddle point at (1,1)
W 1 st a local miniemarm af (111

C 1 has o bocal masdem ot 1,1)

3

Feowwe of The abhowe

CamScanner = Ligs d>guwadll



Find the absolute maximum and mmimum values of f(xy)= x*2+y*2-2v on the dosed
triangular region with vertices (200 (0,.2) and (0.-2). * [

(1 Point)
@ Absalute manmum-4 Absolute minimamm -~ 1/
D Abeoldle marimom= L Absoihuds e o 2
W Almolute maomom=0 Abtoiute meramom -0
Absolute manmum =0 Absedhyle mirmum 17
®  Absdule masmum=d. Abaiute mimmum -

AL TE i e i =l e ey It

CamScanner = Ligs d>guwadll



Ford T squation of he tamgent plarw 1o the pacabotosd 7o "1 ey ] ol P g (1 V10 °

&
(1 Pyt

CamScanner = Ligs d>guwadll



At what paint is the following function has a local minimum? = [T
{1 Pount)

finy)l =2+ Y s 'y &
-0
[-1.6]
b 1LE]
(-1.2]

o=, =i

CamScanner = Ligs d>guwadll
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