Math 17100 Section 22866 Homework 5

Problem 1: Describe and sketch the surface in R? represented by the following equations:-

l.o4+y=2
2. 22+ 22=9

3.2+ P +22 20 —-22-2=0

Problem 2: Find the equation of a sphere centered at (0,0, 1) and passing through the origin.
Problem 3: Let @ = 4i + 3] — k and b be the vector from A(0,3,1) to B(2,3,—1).

1. Find the components of b and write it in the form xi + yJ + 2k,
2. Find 4G — 3b and |@ — b].
3. Find the vector that has the same direction as b but has length 4.

4. Find the unit vector in the direction of b — .
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Problem 4: Let =i+ j and b =k — J.

1. Compute a@.b and find the angle between @ and b.
2. Find the direction cosines and direction angles of the vector @ — b.
3. Find the scalar and vector projections of @ + b onto b.

4. Find the unit vector orthogonal to @ and parallel to b.

Problem 5: Find the following vectors, without using determinant, but by using the prop-
erties of cross products.
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1. (ix7)xk

2. (14 2)) x (i — j + 2k)
Problem 6: Let P(0,—2,0), Q(4,1,—2), R(5,3,1) be points in the 3-D space.

1. Find the area of the triangle PQR.

2. Find a nonzero vector orthogonal to the plane passing through points P, () and R.

Problem 7: Find the volume of the parallelepiped determined by the vectors
a=1+2j+3k

b=—i+j+2k
=2+ + 4k



