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M A T H E M A T I C S  W O R K S H E E T

🧗 Gradient
Chapter: Multivariable Calculus · Level ★★★ ·

Time: 30 min

SCORE

___ / 20

Name Class Date

AFTER THIS WORKSHEET YOU CAN

✓ Compute the gradient ∇f = (fx, fy). ✓ Evaluate the gradient at a point.

✓ Interpret the gradient as the direction of steepest increase. ✓ Find critical points where ∇f = 0.

🧠 Section A · Concept Check ● BEGINNER 4 × 1 = 4

1 ∇f for f(x,y) = 5x2 + 2y = ?

A. (10x, 2) B. (5x, 2) C. (10x, 2y)

D. (10, 2)

2 ∇f for f(x,y) = x3 + y2 at (2,1) = ?

A. (12, 2) B. (6, 2) C. (12, 1) D. (3, 2)

3 The gradient points in the direction of:

A. steepest decrease B. steepest increase

C. no change D. the x-axis

4 Critical points satisfy:

A. ∇f = 0 B. f = 0 C. f x = f D. ∇f = 1

🧮 Section B · Problem Solving ● INTERMEDIATE 2 + 3×3 = 11

5 The gradient is ∇f = .

6 ∇f for f = 5x2 + 2y = .

7 Find the gradient of f(x,y) = 5x2 + 2y.

8 Find the gradient of f(x,y) = x3 + y2 at (2,1).

9 Find the gradient of f(x,y) = x2y at (1,4).

🚀 Section C · Challenge ● CHALLENGE 5

10 Find where ∇f = (0,0) for f(x,y) = x2 + y2 − 4x.

💭 Reflection — the most useful thing I learned:

A ___/4   B ___/11   C ___/5   Total ___/20 Teacher's Signature Parent's Signature

✂  A N S W E R  K E Y  —  F O L D  O R  C U T  B E F O R E  H A N D I N G  O U T

1-A   2-A   3-B   4-A  |  5 (fx, fy)   6 (10x, 2)   7 = (10x, 2)   8 = (12, 2)   9 = (8, 1)  |  10 =

x = 2, y = 0
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