
MATH251 - Spring 25
Week-In-Review 10

Example 1 (16.4). Use the Green’s Theorem to compute the line integral
∮
C

F · dr, where

F(x, y) = (x2y2 + x2 sinx) i + (2x3y + ey) j and C is the boundary of the region bounded by
the curves y = x2, x = 2, and y = 0.

Example 2 (16.4). Use the Green’s Theorem to compute the line integral
∮
C

F · dr, where

F(x, y) =
〈
e3x − 4y, 6x+ e2y

〉
and C is the boundary of the region that has area 4 with

counterclockwise orientation.
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Example 3 (16.4). Use the Green’s Theorem to compute
∫
C

(3xy2−2y3) dx+(2x3+3x2y) dy,

where C is the circle x2 + y2 = 9 with positive orientation.

Example 4 (16.4). Compute
∫
C

F · dr, where F(x, y) =
〈
2xy2, 3x2y − 5

〉
and C is the trian-

gle from (0, 0) to (−2, 2) to (1, 2) to (0, 0).
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Example 5 (16.5). Find the curl and divergence of

F(x, y, z) = xyz i+ (x2 + yz) j+ xz k.

Is F conservative? Explain.

Example 6 (16.5). Let f be a scalar function and F and G are vector fields on R3. State
whether each expression is meaningful. If so, state whether it;s a vector field or a scalar field.

(a) ∇f × (F+G)

(b) ∇f · curlF

(c) ∇f × divF

(d) (curlF×G) · ∇f

(e) curl (F ·G)

(f) div (curlF ×∇f)
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Example 7 (16.5). Consider the vector field F(x, y, z) =
〈
2xy + 3, x2 + z cos y, sin y

〉
.

(a) Determine whether or not F is conservative. If it is, find a potential function f. That
is, find a function f such that ∇f = F.

(b) Compute

∫
C

F · dr, where C : r(t) =
〈
t, 2t, 1 + t2

〉
; 0 ≤ t ≤ π.
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Example 8 (16.6). Find a parametric representation for the surface.

(a) The part of the plane 2x+ z = 8 that lies within the cylinder x2 + y2 = 9.

(b) The part of the cylinder x2 + y2 = 9 within the planes z = 0 and z = 3.

(c) The part of the cylinder y2 + z2 = 9 within the planes x = 0 and x = 3.

(d) The part of the paraboloid z = 6− 2x2 − 2y2 above the plane z = 4.
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Example 9 (16.6). Find the surface area of the part of the plane 2x + 3y + z = 8 that lies
within the cylinder x2 + y2 = 4.
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Example 10 (16.6). Find the surface area of S, where S is the part of the paraboloid
y = x2 + z2 that lies within the cylinder x2 + z2 = 4.
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Example 11 (16.6). Consider that S is the part of the sphere x2 + y2 + z2 = 36 that lies
within the planes z = 0 and z = 3

√
3.

(a) Find a parametric representation for the surface S.

(b) Find the surface area of the surface S.
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Example 12 (16.6). Find the area of the part of the surface z = 1+2x2+3y that lies above
the region bounded the triangle with vertices (0, 0), (2, 0), and (2, 4).
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