Math 1710 Test 2 March 16, 2010 60 minutes

Student Name - Student Number -
Circle your instructor’s name T. Berry D. Trim

Values
9 1. Set up, but do NOT evaluate, a definite integral to find the moment of inertia of a uniform plate
with constant mass per unit area p about the line y = 4 if the edges of the plate are the curves
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With horizontal rectangles,

I= /33 p(y — 4)* [2—1—%111(3;/3)} dy.
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The moment of inertia of a vertical rectangle is
3

3
ILsr = /3 oy — 4)2 dx dy = pdz {%(y — 4)3} — g [(3 _ 4)3 _ (3@72% . 4)3] da.
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For the plate then,



8

Math 1710 Test 2 March 16, 2010

2. Assuming that the equation

(x—1)% + Tan™ ' (zy) +y = 4
defines y implicitly as a function of z, find dy/dx when x = 0.

Implicit differentiation with respect to x gives
dy 1 dy dy
2z —1 —1E e — ) 422
(z=Dy+(@-1) dm+ 1+ 22y? <y+xdx> dx
We solve this for

y
2z — 1)y + ———
dy (z )y+1+xzy2
dv (p o124 —2 41
(@=1) +1+x2y2+

When z = 0, the original equation gives
(-1)?y4+04+y=4 — y=2.

The derivative at x = 0 is therefore

dy _ 2A-)@+2
de —  (=1)2+1 7
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8 3. Evaluate the indefinite integral

If we set u = /7, then z = u? and dz = 2u du.

/ ”(zd)—z/ “
s mi = [ g Budw =2 | T
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—2/( >du—2<——2u+4ln\u+2\>
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=z —4yr+8In(yr+2)+C.
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7 4. Evaluate the indefinite integral

/ (2 — 1) Inz dx.

If we set u = Inz and dv = (2x — 1) dz, then du = (1/x) dz and v = 2% — x. Integration by parts
gives

/(2x—1)lnxdm—(xQ—x)lnx—/(ﬁ—x)lda;
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:(xQ_x)lnx—/(:v—l)dfﬂ

—(xQ—x)lnx—$—2+:E+C’
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1
/ 23222 +1)% da.
0

A numerical answer is required, but it need not be simplified.

8 5. Evaluate the definite integral

If we set u = 222 + 1, then du = 4z dx, and

/01:53(23:2+1)6d:c—/1 2(222 4 1)° (xdx):/ls <“;1>u6 <%“>
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