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Q:1 (8 + 4 points) Consider the parametric equations of a curve C :
r=1—-1 yv=1(-—-2  —-2<t<2

(a) Sketch the curve and indicate with an arrow the direction in which the curve is traced
as t 1creases.

+ =2 ' X

(b) Eliminate ¢ to find the corresponding cartesian cquation.

Y = -2 > k= It

2
i,...c(a;r').)) ...4'5..\6[5_0
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Q:2 (5 + 3 + 5 points) Consider the parametric equations of a curve C :

r = 3 —-12¢ y = t* — 1.

(a) Find i and @
dx A2
S IE: L1 EE- £
T e 3% 12
a7ty (D
+x* dx
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(24212)
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(b) For which values of ¢ is the curve concave upward 7

a2
The (urve /U) C U Lﬁ'?\?-“ -—Eg > O

The. (uvyve 1 CU UTP\—U’) *2—4' O

(c) Find an equation of the tangent line to the curve C when { = 1.
3 2 -2
ax (=) - -l T

(D(/\a): Cl’“‘"?—)\’—‘) = C-——\)/OJ*
I=q bk on ol ‘\—%%ﬁn} Lwe »

—~ = - 2 1’\'“)
d-o0 = C

qk(j — — aAX-"22 .
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Q:3 (10 points) Find the length of the CU_I‘VL defined by
v =t cos(t ,,y—tsm , 0<t <1

Leng¥ = j W i
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Q:4 (a)(3 points) Find polar coordinate (r,6) of the rectangular point (—2,2) in such a way
that r < 0 and 27 < 8 < 4r.

)
’\(Q:: DC()_-{—?
-~ ?_9‘—1—29"
:4+4“:8
~ = -2 (¥v<e)
_ ~ . ~A) = \EA W;&:’é_’_\i

(b)(4 points) Sketch the region in the plane consisting of points whose polar coordinates

i T
satisfy the conditions —1 < r < 2 and ~5 < g < 7

O
- ',72—
(c) (4 points) Convert the polar equation r = sin(f) — 2 cos(f) to a cartesian equation.

Sketch the resulting equation.
~Y = 2nQ - 2&0O
= J X
_2 %

A ———

~
= "(Q:: g —a2X

= e +?2+gx_.‘d =0

= 2 2_ 5
(XA +(3-9) ==

Cin( UorH') C enrey C'—\/\/’}) and ‘T‘OCL%I%
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Q:5 (a)(8 points) Sketch on the same polar coordinate system the curves
r = sin(f) and r = sin(26)
and find the point(s) of intersection if any. T}?—-

The lsole 4 o pont ot inkexrBchion

j:;n@ = %S 20
— 9 ASmE A0

i

(b) (8 points) Find the area of the region that lies inside both curves
Ky

r? = sin(26) and r* = cos(20).
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Q:6 (a)(4 points) Find an equation of the sphere that passes through the point (0,1, —1) and
whose center is (2,0, 1).

(2-0)2 4 (o )"+ (1H)

J-——/—“—‘-"""—-’—"—l

Ja+r+4 = 3
A e‘l,uahm of Hhe )5\0‘“”( %
(:x-—-@) +‘3 +C?"") =

(b) (3 points) Write inequalities to describe the region between ( but not on ) the yz-plane
and the plane r = &.

O ¢ X <&

(¢) (5 points) Let A(—2,0,1) and B(1, 3, —2) be two points in three dimensional space.

} Find ﬁ

(11) Find a unit vector that has the same direction of AB
(iii) Find a vector of magnitude 7 and having the opposite direction of ﬁ .
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4>
Q:7 Let q =< 3,0,—1>. b =< —1,4,1 > and o =< 12, 1,2 > be three vectors.

_>
(a) (4 points) Find the scalar projection of b onto .

Scalon projcdion b e =

— D
b C
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-C

- 2
_‘,Lj_i-f——— = —
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A p——

- s . Ak _ \ et 1 | _‘>
(b) (5 points) Find the vector projection of b onto ¢ . s 5
e ey oo (T b« C C
Ve doy l:)"rDJC an b — *”E—'E_—d

(c) (5 points) Find two unit vectors tha_t} arc orthogonal to both
q =< 3,0,—1 >and b =< —1,4,1 > .

AXB = 1o o -
-l 4 )

— <4-) “17‘17

r—_/"‘
/ —
\W?ﬂ\_@‘ — J 1C + 4 + 147 "‘J’éd'—
- *FQJAA)

Ut vedors — A xB _ 4 M—

(A xB) W
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o
Q:8 (12 points) Find the volume of the parallelepiped determined by the vectors O A, (TB) , and
OC where O is the origin and A(1,2,—-1), B(-2,0,3), C(0,7,—4).

OA = £V, 2, -1

oB = (-2, %>

o = { o, 7, —4>

= 5P v a2) = \ PR

oA+ (oB xoC) e 3
o 1 -4



