Calculus I [MATH 161 (01~04)]

Department : Id number :

Final Exam (Fall 2023)

Name :

cioral: (181~58) titkalo] the mo]x] 5}tho] Xojxl
Y2 7o Xof F4 Qgursuch. FoJst A.

% (1-2) Let a and b be 3-dimensional vectors
such that a*b=1and axb=<1,—1, 1).

1. (6 pts.) Find the angle between the vectors a and
b.

2. (6 pts.) Find Proj,b X Proj,a.

3. (6 pts.) Find the distance from the point
A(2,0, —1) to the line
l:ox=t+1, y=t, 2=t, tER.

4. (6 pts.) Find all constants a such that the vectors
{a, 1, —1), <2,0,1), and {—2,1, —3) are

coplanar(=<% HH).

5. (6 pts.) Consider the surface 6yz+3acQII1y—z2 =0.

Find 9z at the point (O, E, 26).
oy 3
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chral: (6W~10%) hekalo] ko mo|x] sltho] Fo]Al

Y= 7t of AAA o|AuFA . =ol&t A
. (3, 4
sin(x” +
%7 (z,y) = (0,0)
6. (6 pts.) Let f(z,y)= "ty
0 Y (%y):(0,0)

Find £,(0,0).

7. (6 pts.) Use the Chain Rule to find the partial
. ow
derivative —— of
or

w=xy+yz+zr, r =rcosd, y=rsinfd, z=r0
when r=1,60=0.

8. (6 pts.) Let f(xz, y, z) =xzy’tan 'z. Find the
directional derivative of f at the point (2, 1, 1) in
the direction of the vector v =41+ j.

9. (6 pts.) Find the positive number a such that the
plane 2x+ay+2=9 is tangent to the paraboloid
22> +y* +32=0.

10. (6 pts.) Evaluate the double integral

2 [ V4—2a?
/ / (:U2+y2) dy dx.
0o Yo
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AN2d: (11§1~16¥) o] 3gg ApA5] 7]&sfoF FYct.

11. (15 pts.) Consider the tetrahedron with the

vertices 4(3,1,4), B(2,0,0), C(—1,2,1),

D(0, —2,2).

(1) Find parametric equations of each line Z, and L,
containing AB and a? respectively.

(2) Find the distance between the skew lines Z; and
L,.

(3) Find the volume of the tetrahedron.

12. (15 pts.) Find parametric equations for the
tangent line to the curve of intersection of the

1
surface z = x—y and the ellipsoid z* + 2y2 +32=6
at the point (1,1,1).
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13. (15 pts.) Find the local maximum and minimum
values and saddle points of the function

fzy) =24° +32%y— 18z + > — 9y + 2.

14. (15 pts.) Find the minimum volume for a solid

bounded by the planes =0,y=0,2=0 and a_

tangent plane to the ellipsoid xQ—}—%—}— Z: 1 at a

point (xo, Yo ZU) in the first octant.
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15. (15 pts.) Find the volume of the s

by parabolic cylinders z=2— 2, 2=

planes 3z+y—15=0, y=0.

olid bounded

2 and the
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16. (15 pts.) Evaluate the following double integrals.

dydz
/ f Vi Y +1 Y
/4 sech
) / / r*(cos® + sind)drd0
’ ’ /2 csc
f f r?(cosf + sinf)drd@
0




