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Instructions: Formula sheet, calculator and mobile are not
allowed.
SHOW ALL YOUR WORK

Question # 1 2 3 4 5 6 7 8 9 Total
Points 12 10 10 15 15 8 8 12 10 100
Marks




Exercise #1:(12pts) A curve C is defined hy the ﬁparametric equations
r=1-1 'z/—1+t—t2 t e [0, "5]
(a) Find the point(s), if any, at which the normal lme to the parametric

curve C has slope 1.
(b) Determine where the curve is concave (1pward or downward.
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Exercise #2:(10pts) Find the length of the curve
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Exercise #3:(10pts) Write the polar equation r = 2cosf + 2siuf in
cartesian coordinates, then describe and sketch the graph of the resulting
equation (including the dxes !).
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Exercise #4:{15pts)
{a) Sketch the curves Cy :r = 2¢0s26 and C; : v = 1 on the same

axes. (b) Find the area inside the curve C; and outside the curve Cy when

o> 20
() € ¢ r= 2t ;
B S to 8 ard

: #L A v
@M//c/»an?x #\e‘/f‘&“/kr/m

Jods -0 ol

fo FA x- ok b

2002709 = /
@’ 208 = 2 T

_— e

-+

- €
|8
A
(Z)A:Jif(
"7k
4 [ €

2_,
. =




Exercise #5:(15pts)
(a) Graph r = % +sind, # € [0, 27) showing all your steps.

() Find the slope of the tangent line to the graph at 6§ = 0.
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Exercise #6:(8pts) Find an equation of the sphere which has one of its
diameters having end points (2,1,6) and (4, 3,10).
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Exercise #7:(8pts) Find a formula for the distance between the points
with polar coordinates (ry,6;) and (rg,65) where r{,72 > 0 and
0 < 84,6, < 27

Lo P (e, @, ) < A (r0)
(o Cos pm atadty - TAe AN

/
W\'hd@ "/““/{’& be

7 (r‘,aoﬁ c D,) o~ d 7%“((;4)02_/ by

) 7
?4'\/,'42 He O

A s 2
J:W‘SL” r“{Cr)&’ }L"L (rz_/’"né"'"rzﬁ“)/)l"
Y

' <




- -

Exercise #8:(12pts) Given @ = i +2 +3% and b =37 +6 j—2k
) . — J ‘
(a) Find the angle between @ and b
—*
(b) Find the vector projection of @ onto b .
—*
¢) Find the scalar projection of @ onto b .
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Exercise #9:(10pts) Determine, using only the dot product, whether

the triangle with vertices P(—1,2,3),@(2,-2,0) and R(3,1,—4) is a right
angle triangle. d i @
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