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10. A B C D E F



1. Let ABCD be a parallellogram with diagonals AC and BD. Halfway the line segment AD
there is a point P, such that the length of AP is equal to PD.
If we write a = AC, b = BD, then what is the correct expression for AP

A)ja+4b B)ja—3b C)ja+3b D)ia—ib E)ja+ib F)ja—ib



2. Find the area of the triangle ABC with vertices A(1,0,0), B(0,3,0), C(0,0,4).

A.) V50 B.) 2V/10 c)% D)L E.) V60 F.)8



3. The square ABCD is the base of a rectangular box, while EFGH is the square at the top
of the box. Point FE is straight above A, F' above B, GG above C, H above D. The sides of the
square ABCD (for example, AB) have length 1, while the height of the box (the length of AE)
is h. Let 6 be the angle between two main diagonals (AG and BH) of the box. Introduce an
xyz-coordinate frame and use vectors to derive a formula for 6.

A.) cosf = ijh

B.) cosf = @ jizh)Q
C.) cosf = \/hfﬁ
D.) cosf = h2hj—2

E.) cosf = h2+}jl2h—|—2
F.) cosf = h

VhZ +4h+2



4. Find an equation for the plane through the points A(3,0,0), B(0,3,0) and C(0,0,3). What
is the distance from the origin (0,0,0) to this plane?

A)1 B.) C.)3 D.) V2 E.) V3 F.) V6

[\l [O%)



5. The two curves

ri(t) = (tsint, tcost, t)
ra(s) = (s> —s, s—1, 0)

intersect at the origin. What is the angle between their tangent lines at the point of intersection?

A)O B.) 7/6 C.) m/4 D.)n/3 E.) n/2 F.) 3n/4



6. What is the equation in spherical coordinates (p,, ) of the part of the cone 3z2 + 3y? = 22
with z > 07

A)p?=30 B)O=3¢p C.)p=3cos¢ D.)p=3 E)0=x/2 F.)¢o=n/6



7. Find the arc length of the segment of the curve r(t) = (t2, 3t, %t?’ﬂ), for 0 <t <2

A)l0 B)% €)% D)1l E)E F)B



8. Which of the following equations represents the quadric surface you see in the picture?



9. Find an equation for the tangent line at point (1,1, 1) to the curve r(t) = (¢,t,¢*). What are
the coordinates of the point of intersection of this tangent line with the plane z +y + z = 157

A)(2,7,6) B.) (3,57 C.)(4,6,5) D.)(3,6,6) E.)(2,58) F.) (4,7,4)



10. The graph of the equation

332 y2

a—beﬁ:LZ:O

is a hyperbola in the zy-plane. Because of the equality cosh? t —sinh? ¢ = 1, the same hyperbola
can be represented by the vector-valued function

r(t) = (acosht,bsinht,O0).
Use the general curvature formula

B I/ x r”|
/|3

to derive a formula for the curvature of the hyperbola at the point (a,0,0).

A.)R:Z;Z
B')H:l%
D.)ﬁ:(I;//Z
E.)H—%
F.)m:ﬁ
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