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8 1. Find parametric equations for the tangent line to the curve
Py + 22+ 2 =09, oy +ylz =1,

at the point (1, —1,2).
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. Set up, but do NOT evaluate a definite integral for the length of the curve

z=x2+y? 2z-dy+z=4.
You need not simplify the intégra,l.

We_ WM 4+l conot abd {S«ULMB
Z:%L”LyL Z=4-2Zx 1y

’Xz—fyz' = 4-2x +‘/aa/

XL 2~ +gz—‘7‘g = 4
X 2y 41 A A A AR
(x+1* 4 (Y-2)%= 9
<X+ I) +(é/ Z)
N .
*—5— = @D&‘b w\o( g—é—zz QS(A-»t (O§t$,27f>

X= 3o t—/l i
> y:gsc«,tv‘-z

arol 7 - ‘7’-2x+’7‘; = ‘7‘—2(54056_/)-/—‘/(5,5'0;2&7‘2}

= 4 -lbcost +2 +1256.t +8

= 12 st ~ b epst +# /¥

x .

a_t' = —-32aunk

3y .

2 - 3 cos bt

%‘- = 12cosh + bsint

(& Se Oy~ B0 vy b)) guxs

paii
i= SD \/255C:\t>t+(3&05t32_+<|20t:6t+(°5‘:“t)7_ 4t




THE UNIVERSITY OF MANITOBA

DATE: December 14, 2012 FINAL EXAMINATION

DEPARTMENT & NO: MATH2130 : TIME: 3 hours
EXAMINATION: Engineering Mathematical Analysis 1 EXAMINER.: M. Davidson, D. Trim

PAGE NO: 4 of 13

3. Find the equation of the plane that passes through the point (4, -3, 5) and is perpendicular to the
line
2z-1 y+95 1-2z
0 -7 3

Simplify the equation as much as possible.
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9 4. The equations
r=u?+1% y=3uv+u?
explicitly define z and y as functions of u and v. They also implicitly define u and v as functions
of z and y. Show that
du 1
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5.  Show that for any differentiable function f whatsoever, the function u(z,y) = f(z? — 22) + =
satisfies the equation

du Q’l_l_._
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14 6. Find the maximum and minimum values of the function
Flz,y) = zy(l — 2z — 2y)
on the region consisting of the triangle enclosed by the lines
z+y=1, =0, y=0

and its edges.
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7. Evaluate the double iterated integral
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8. Set up, but do NOT evaluate a double iterated integral for the volume of the solid of revolution

when the area bounded by the curves

y=z—1z -6,

is rotated about the line z + y = 3. Simplify the integrand as much as possible.
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8 9. Pictured below is a semi-elliptic plate submerged vertically in water. All dimensions are in metres.
Set up, but do NOT evaluate, a double iterated integral for the force on each side of the plate due

to the water.

Surface of water

Ellipse
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8 10. Set up, but do NOT evaluate, a double iterated integral for the surface area of that portion of the
surface 2e2®+3v = 1 that is enclosed by the surfaces z =1 —y? and = = y% — 1.
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12 11. Evaluate the triple integral of the function f(z,y, z) = 2(z? + 32) over the volume bounded by the
surfaces

z=12%4+y? z=4.
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9 12. Set up, but do NOT evaluate, a triple iterated integral in spherical coordinates for the triple

integral
/// (% + y?) dV
JV
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