T TEXAS A&M UNIVERSITY Math 251 - Spring 2024
S il Math Learning Center “WEEK-IN-REVIEW”

NoTE $#2: ExaMm 01 REVIEW

Problem 1. (a) What is the radius of the sphere 2% + y* + 22 — 22 + 4y — 62 — 2 = 07
(b) What is the intersection of the sphere with the zz-plane?

Problem 2. Find the scalar and vector projection of (12,1,2) onto (—1,4,8).

Problem 3. Which of the following expressions are meaningful? Select all.

(a) (a-b)-c (b)jax(b-c) (c)lal(b-c) (d)a-(b+c) (e)(a-b)x(c-d)
Problem 4. Which of the following statements is correct?

(a) i+ 2j+ k and i — j + k are parallel

(b) 2i +2j + k and —2i + j 4 2k are orthogonal

(¢) None of the above

Problem 5. Find the point at which the line x =2 —¢, vy =3t, 2z =14 2t intersects the plane
2v 4+ 3y — 2z = 13.
Problem 6. Are these skew lines(do not intersect and are not parallel)?
Ly: x=1+4+2t, y=-2—-t, z=3+4t
Ly: x=s, y=2-—s 2z2=-3—5
Problem 7. a) Find a scalar equation of the plane that passes through the points P(2,1,3),
Q(3,—1,2), and R(4,2,4).
b) Find the area of the triangle determined by P, Q, R.

Problem 8. Find the equation of the following planes.
a) The plane passes through the point (2,1, —9) and is perpendicular to the line z =1 — 2t,y =
—1+3t, z = 5t.
b) The plane passes through the point (3,0, —4) and contains line = 1 + 2t,y = 2 — 3t, z = t.
c¢) The plane passes through the point (2,1, —9) and is parallel to 6x + 5y = 3z + 5.
Problem 9. Consider the planes © +y + 2z =2 and = + 2y + 2z = 1.

a) Find the angle between the planes.
b) Find the line of intersection of these two planes.

Problem 10. Find the domain of the vector function r(t) = (2, sin(v/t + 3),1n (16 — t2)).

To\Nt—2?

Problem 11. Find lim; ,; r(¢) where r(t) = <Sir11$t), tQig;_4, t€_2t>.

Problem 12. Given the curves r1(t) = (1 — cost,t,3 — t) and 75(s) = (s?,sin(s),3 + s) intersect
at the point (0,0, 3), find the angle of intersection of the two curves.
Problem 13. Find parametric equations for the tangent line to the space curve
r(t) = <2t2 +t+1,4/9% + 16, et“> at the point (1,4,1).
Problem 14. Find the unit tangent vector T(¢) to the curve r(t) = (sin(2t), — cos(2t), 4t) at the
point (0,1, 27).
Problem 15. Find the length of the curve r(t) = (6¢,¢%, 5¢%) ,0 <t < 1.
Problem 16. Find the curvature, s, of r(t) = (cost,sint, 0).

Problem 17. Given the velocity vector v(t) = (te™, sin(2t), 3t*) and r(0) = 2i + j — k. Find the
position vector, r(t), at time ¢.
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