Vector Calculus { Exam I { 9/29/95 Name:

1. Let ⃗u = [−4, 4, 4], ⃗w = [1, 3, 3].

(a) Sketch these vectors, and the vector .75⃗u + .50 ⃗w, on the chart below.

(b) Calculate the angle between them using dot product.

(c) Calculate the cross product ⃗u × ⃗w and tell what it means geometrically.

(d) Where does the line through (−4, 4, 4) and (1, 3, 3) cross the plane x = 4?

1

2. Given the points A(4,3,2), B(0,3,-1), and C(7,0,0).

(a) Find equations for the plane passing through A, B, and C.

(b) Find the area of the triangle △ABC.

(c) What angle does the z-axis make with the plane?.

(a) Calculate the gradient of f at (1, π/4), and find the largest rate of change of the temperature

f at that point.

(b) What is the rate of change of f (x, y) at (1, π/4) in the direction ⃗v = [1/ √ 2, 1/ √ 2]?

(c) Sketch the tangent plane to the graph of f at (1, π/4) and give its equation.

3

4. Define three transformations T, G, H : R2 → R2 by T (x, y) = (s, t) = (x2 − y, 3x + 2y),

G(s, t) = (s cos(t), s sin(t)), and H(x, y) = G(T (x, y)).

(a) Calculate the matrix of partial derivatives of T .

(b) Calculate the derivative of G.

(c) Use the chain rule to find the derivative of H at (0,0).

Vector Calculus { Exam I { 9/29/95 Name:

1. Let ⃗u = [−4, 4, 4], ⃗w = [1, 3, 3].

(a) Sketch these vectors, and the vector .75⃗u + .50 ⃗w, on the chart below.

(b) Calculate the angle between them using dot product.

(c) Calculate the cross product ⃗u × ⃗w and tell what it means geometrically.

(d) Where does the line through (−4, 4, 4) and (1, 3, 3) cross the plane x = 4?

1

2. Given the points A(4,3,2), B(0,3,-1), and C(7,0,0).

(a) Find equations for the plane passing through A, B, and C.

(b) Find the area of the triangle △ABC.

(c) What angle does the z-axis make with the plane?.

(a) Calculate the gradient of f at (1, π/4), and find the largest rate of change of the temperature

f at that point.

(b) What is the rate of change of f (x, y) at (1, π/4) in the direction ⃗v = [1/ √ 2, 1/ √ 2]?

(c) Sketch the tangent plane to the graph of f at (1, π/4) and give its equation.

3

4. Define three transformations T, G, H : R2 → R2 by T (x, y) = (s, t) = (x2 − y, 3x + 2y),

G(s, t) = (s cos(t), s sin(t)), and H(x, y) = G(T (x, y)).

(a) Calculate the matrix of partial derivatives of T .

(b) Calculate the derivative of G.

(c) Use the chain rule to find the derivative of H at (0,0).

Vector Calculus { Exam I { 9/29/95 Name:

1. Let ⃗u = [−4, 4, 4], ⃗w = [1, 3, 3].

(a) Sketch these vectors, and the vector .75⃗u + .50 ⃗w, on the chart below.

(b) Calculate the angle between them using dot product.

(c) Calculate the cross product ⃗u × ⃗w and tell what it means geometrically.

(d) Where does the line through (−4, 4, 4) and (1, 3, 3) cross the plane x = 4?

1

2. Given the points A(4,3,2), B(0,3,-1), and C(7,0,0).

(a) Find equations for the plane passing through A, B, and C.

(b) Find the area of the triangle △ABC.

(c) What angle does the z-axis make with the plane?.

(a) Calculate the gradient of f at (1, π/4), and find the largest rate of change of the temperature

f at that point.

(b) What is the rate of change of f (x, y) at (1, π/4) in the direction ⃗v = [1/ √ 2, 1/ √ 2]?

(c) Sketch the tangent plane to the graph of f at (1, π/4) and give its equation.

3

4. Define three transformations T, G, H : R2 → R2 by T (x, y) = (s, t) = (x2 − y, 3x + 2y),

G(s, t) = (s cos(t), s sin(t)), and H(x, y) = G(T (x, y)).

(a) Calculate the matrix of partial derivatives of T .

(b) Calculate the derivative of G.

(c) Use the chain rule to find the derivative of H at (0,0).

Vector Calculus { Exam I { 9/29/95 Name:

1. Let ⃗u = [−4, 4, 4], ⃗w = [1, 3, 3].

(a) Sketch these vectors, and the vector .75⃗u + .50 ⃗w, on the chart below.

(b) Calculate the angle between them using dot product.

(c) Calculate the cross product ⃗u × ⃗w and tell what it means geometrically.

(d) Where does the line through (−4, 4, 4) and (1, 3, 3) cross the plane x = 4?

1

2. Given the points A(4,3,2), B(0,3,-1), and C(7,0,0).

(a) Find equations for the plane passing through A, B, and C.

(b) Find the area of the triangle △ABC.

(c) What angle does the z-axis make with the plane?.

(a) Calculate the gradient of f at (1, π/4), and find the largest rate of change of the temperature

f at that point.

(b) What is the rate of change of f (x, y) at (1, π/4) in the direction ⃗v = [1/ √ 2, 1/ √ 2]?

(c) Sketch the tangent plane to the graph of f at (1, π/4) and give its equation.

3

4. Define three transformations T, G, H : R2 → R2 by T (x, y) = (s, t) = (x2 − y, 3x + 2y),

G(s, t) = (s cos(t), s sin(t)), and H(x, y) = G(T (x, y)).

(a) Calculate the matrix of partial derivatives of T .

(b) Calculate the derivative of G.

(c) Use the chain rule to find the derivative of H at (0,0).

Vector Calculus { Exam I { 9/29/95 Name:

1. Let ⃗u = [−4, 4, 4], ⃗w = [1, 3, 3].

(a) Sketch these vectors, and the vector .75⃗u + .50 ⃗w, on the chart below.

(b) Calculate the angle between them using dot product.

(c) Calculate the cross product ⃗u × ⃗w and tell what it means geometrically.

(d) Where does the line through (−4, 4, 4) and (1, 3, 3) cross the plane x = 4?

1

2. Given the points A(4,3,2), B(0,3,-1), and C(7,0,0).

(a) Find equations for the plane passing through A, B, and C.

(b) Find the area of the triangle △ABC.

(c) What angle does the z-axis make with the plane?.

(a) Calculate the gradient of f at (1, π/4), and find the largest rate of change of the temperature

f at that point.

(b) What is the rate of change of f (x, y) at (1, π/4) in the direction ⃗v = [1/ √ 2, 1/ √ 2]?

(c) Sketch the tangent plane to the graph of f at (1, π/4) and give its equation.

3

4. Define three transformations T, G, H : R2 → R2 by T (x, y) = (s, t) = (x2 − y, 3x + 2y),

G(s, t) = (s cos(t), s sin(t)), and H(x, y) = G(T (x, y)).

(a) Calculate the matrix of partial derivatives of T .

(b) Calculate the derivative of G.

(c) Use the chain rule to find the derivative of H at (0,0).

Vector Calculus { Exam I { 9/29/95 Name:

1. Let ⃗u = [−4, 4, 4], ⃗w = [1, 3, 3].

(a) Sketch these vectors, and the vector .75⃗u + .50 ⃗w, on the chart below.

(b) Calculate the angle between them using dot product.

(c) Calculate the cross product ⃗u × ⃗w and tell what it means geometrically.

(d) Where does the line through (−4, 4, 4) and (1, 3, 3) cross the plane x = 4?

1

2. Given the points A(4,3,2), B(0,3,-1), and C(7,0,0).

(a) Find equations for the plane passing through A, B, and C.

(b) Find the area of the triangle △ABC.

(c) What angle does the z-axis make with the plane?.

(a) Calculate the gradient of f at (1, π/4), and find the largest rate of change of the temperature

f at that point.

(b) What is the rate of change of f (x, y) at (1, π/4) in the direction ⃗v = [1/ √ 2, 1/ √ 2]?

(c) Sketch the tangent plane to the graph of f at (1, π/4) and give its equation.

3

4. Define three transformations T, G, H : R2 → R2 by T (x, y) = (s, t) = (x2 − y, 3x + 2y),

G(s, t) = (s cos(t), s sin(t)), and H(x, y) = G(T (x, y)).

(a) Calculate the matrix of partial derivatives of T .

(b) Calculate the derivative of G.

(c) Use the chain rule to find the derivative of H at (0,0).