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MAT 309, Spring 2022 — D. Ivansié Show all your work!

1. (11pts) Let u=(2,—1,-3) and v = (4,1,0).
a) Calculate 3u, 2u — 5v, and u - v.
b) Find a vector of length 4 in direction of u.
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2. (10pts) In the picture are two rectangles of width 2 units and height 3 units that are
perpendicular to each other.

a) Draw the vectors u x v and w x v, accurate length not being important.

b) What is the length of u x w?
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3. (8pts) Draw the set in
R? described by:
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4. (13pts) Find the parametric equations of the line that is the intersection of planes
3z+y—z=2and2r —y+4z=1. s
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5. (16pts) This problem is about the surface i G gl o I.

a) Identify and sketch the intersections of this surface with the coordinate planes.
b) Sketch the surface in 3D, with coordinate system visible.




6. (14pts) The curve r(t) = (cost,sint,sect) is given, - <t < Z.
a) Sketch the curve in the coordinate system.
b) Find parametric equations of the tangent line to this eurve when ¢ = 0 and sketch the

tangent line.
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7. (14pts) Find the length of the curve r(t) = (*sint,#*cost, 2t), 0 < ¢ < 1.

<Zf£rﬁ ++qr:a,r"f) 2t cost flf“hf; 2)

';F;(J}c-
]Ffw"} [ = | Qtsnt +ost )1-} ( 2 cost ~ Eronct) + 2
e
4e'sie + 4t s)m“fajht Yord + Tt - 4 );&(,_.,qu Lotk + G
) TS q
2 ] 46 (i + o) + “(cos'# fSrvﬁ‘ D i m
s )
(@t - th

——




8. (14pts) A squishy is launched from point (4, 1,2) with initial velocity (—2,4, 7).

a) Assuming gravity acts in the usual negative k-direction (let ¢ = 10), find the vector
function r(t) representing the position of the squishy.

b) When and at which point does the squishy hit the yz-plane?

a) 2<(0,0,-10) b) Stk y2-plew Whee x=0
34y n (0,0, ~OEDH c fopi=0
(—2,4:0: ”?(”3'; s 'z::i L
e Bl (0) ff4-1;3+72"g'z7

w(t)2 (-2, 14, 7-109)
= (0) ?}' H4>

F(e)a (2%, 48, 7¢-5¢X D
(4,11 270> 34D

= (4.,
Pl - (428, 140, 25D

Bonus (10pts) Find a unit vector that makes an angle of measure § with i and an angle of
measure § with k. How many solutions are there? =
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