Solution Math 301-103  Sec: 03 Quiz 3 (B)

Q.1: Find the surface area of portion of the paraboloid 3z = 222 + 2y? that is below the plane
z=4.

Sol: We need to evaluate [Je V14 (fo)?+ (fy)? dA, where z = f(z,y) = 32* + 2y* and
fo(z,y) = x fylz,y) = 3y, R is the region of the projection of the paraboloid onto xy-plane.

At z =4, 3z = 222 + 2y% = 22 + y? = 6, a circle of radius v/6. Therefore the projection of
the paraboloid onto xy-plane is the circular disk 22 + y? = 6.
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Q.2: Use the divergence theorem to evaluate ffS(Fﬁ) dS where Div(F) = e and

D the region bounded by z? + y* + 2% = 25, 22 + y* + 2% = 16.
Sol: ffs n)dsS = [[[, DiwFdV = [[[, x2+y2+z2dv
= J,7 T fy Ep? sin(g) dp de df = (2m)(2)(5 — 3) = 8.

Q.3: Use Stokes’s theorem to evaluate fo ﬁ-df, where F' = 3zi — 217 +4yk and S that portion
of paraboloid z = 25 — 22 — y? for z > 0.
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g(x,y,z) =x*+y*+2—-16=0, Vg = (2x,2y, 1) andn—\/m
z=f(z,y) =16 —2* —y* = f, = —2x, f, = —2y and dS = /1 + 422 + 4y? dA

- - oo~ _ dz+4y—3
$o F-di = [[(CurlF - dS = [[, 1+4£Z+4y V14422 4+ 4y? dA

— 027r f04 [47 cos(0) + 4r sin(f) — 3] r dr df = —487



