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MATH 2450 Final Examination

. Find a parametric representation of the line through (—2,1,0) and perpendicular to the plane

r—y+2z2="T.

. Find an equation of the plane through (1,0,0), (0,3,0), (0,0,2).

Find the the length of the curve R = costi +sintj + 3tk, 0 <t < 4.

Let f(z,y,2) = xz — yz. Find the directional derivative f at (0,—1,1) in the direction of
v=i—-2j—k

Find all the critical points of the function f(z,y) = 2® +xy —x —y? and classify each of them
as either relative maximum, relative minimum, or saddle point.

Find the absolute maximum and minimum values of the function f(x,y) = 22y —x — y on
the triangular region with vertices (0,0), (4,0), (0,4).

1,1
. Evaluate / / cos(2?) dxdy by reversing the order of integration.
0Jy

1 pv1—22 -
Evaluate / / e V" dydx by changing to polar coordinates.
0J0

Find the surface area of the portion of the paraboloid z = 22 + y? that lies below the plane
z =4.

Find the volume of the solid in the first octant bounded by the plane 2z +y + 2z = 4 and the
coordinate planes.

Use either cylindrical or spherical coordinates to compute / / / dV where D is the
D

1
/12 + y2
portion the unit solid ball in the first octant: 22 +y? + 22 < 1,2 >0,y >0, z > 0.
Evaluate the line integral / (2% + v?) dv — 2y dy where C is the half circle 22 +y? = 1,y > 0,
c

from (1,0) to (—1,0).

Evaluate the surface integral / / F - NdS where F = yi — xj 4+ k, S is the portion of the unit
S

sphere in the first octant: z = /1 — 22 — y2, x > 0, y > 0, and N is the outward unit normal
vector of S.

Use Stokes’ theorem to evaluate the surface integral //(V x F)-NdS = // (curlF) - NdS
s S

where F = —yi + 2j + zyzk, S is the portion of the paraboloid z = 1 — 2% — 42 for z > 0, and
N is the upward unit normal vector of S.

Use divergence theorem to evaluate the surface integral ﬂ F - NdS where F = yzi+zzj+zyk,
S
S is the unit sphere 2% 4+ 32 + 2?2 = 1 and N is the outward unit normal vector of S.



