
Sample practice questions for preparation of the final exam

• Topics covered:

– Parametric curves/vector functions (chap 10, 13)

∗ 2d, 3d, polar

∗ Quadratic curves, surfaces: completing square, classification in 2d and 3d, sketching

∗ areas, tangents, arclength

∗ Curvature, tension, T̂ , N̂ , B̂, acceleration

– Vectors, lines, planes (chap 12):

∗ dot, cross product

∗ Computing equations of planes and lines through points etc

∗ Projections

∗ Distances (eg plane and line, line and line etc)

– Partial derivatives (chap 14.1-6)

∗ limits, continuity

∗ Tangent planes and linear approximation

∗ Chain rule

∗ Directional derivatives

– Optimization problems (chap 14.7-8)

∗ 1st, 2nd derivative test

∗ Classification (saddle/local max/min...)

∗ Lagrange multipliers

– Integration in 2d (chap 15)

∗ Double integrals over rectangles and general regions

∗ Polar coordinates.

• How to study: Go over midterms, homeworks, sample questions and old final exam

• Additonal questions below.

1. Find the area which of the region enclosed by the curve x = t2, y = sin t, 0 ≤ t ≤ 1, the x-axis
and the line x = 1.

2. Given the space curve ~r(t) = (cos t, sin t, t) .

(a) Find the unit normal, unit tangent and the unit bi-normal to this curve.

(b) Find its curvature.

(c) Re-parameterize it using the arclength.

(d) Determine the equation of the line tangent to this curve at t = 0.
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3. Consider the curve whose equation in polar coordinates is given by r(θ) = 1 + θ, 0 ≤ θ ≤ π.

(a) Sketch this curve.

(b) Find the area bounded by this curve and the x-axis.

(c) Find the length of this curve.

4. Consider a plane going through points (1, 0, 0) , (0, 1, 0) and (0, 0, 2). Determine the equation
of a line which is perpendicular to this plane and which goes through the point (1, 1, 1) .

5. Find the arclength of the parametric curve x = et sin t, y = et cos t with 0 ≤ t ≤ 1.

6. A function F (x, y) has the properties that F (1, 1) = 1, Fx(1, 1) = 2 and Fy(1, 1) = 3. Let
f(t) = F (t2, t3). Determine f ′(1).

7. Find the distance between the plane whose normal is (1, 2, 3) and which goes through the
point (1, 0, 0), and the origin.

8. Show that

lim
(x,y)→(0,0)

y + 2x2

x2 + y2

does not exist.

9. The box was measured and it was found that its dimensions were 1, 2, and 3 meters. The
error in measurements was 1% in each direction. What is the error in the calculated volume
of this box?

10. (a) Find the equation of the tangent plane to the surface given by z =
√
yx at (x, y) = (1, 4).

(b) Using part (a), approximate the value of z when x = 1.1 and y = 3.9.

11. The plane x + y + 2z = 2 intersects the hyperboloid z = x2 − y2. Find the point on the
intersection of these two surfaces which are the closest to the origin.

12. Find
∫ ∫

D xdA where D is the domain bounded by the ellipse y2 + (x/2)2 = 1 with x and
y ≥ 0.

13. Find the mass and the center of mass for the rectangular plate 0 ≤ x ≤ 2, 0 ≤ y ≤ 1, whose
density is ρ(x, y) = 1 + x+ y.

14. (a) Sketch the region D which is the larger of the two regions that you get when you slice a
disk x2 + y2 ≤ 2x by the line y = x.

(b) Write the integral
∫
D f(x, y)dA as an iterated integral using ordering dxdy and then using

ordering dydx.

15. More old-exam questions:
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