MAT 254 – Winter Quarter 2003

Final Exam – Answers

NAME_______________________________________________________

Show work and write clearly. Answers without work to support them will not receive full credit. Answers without correct notation will not receive full credit. 

Where necessary, estimate to 4 decimal places.

1. (20 pts.). Without using the allsums program, estimate the area under the graph of 
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from x = –3 to x = 3 using three approximating rectangles and midpoints. Sketch the graph and the rectangles. Is your estimate an underestimate or an overestimate? Explain.

ANS: 
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The midpoints are: 
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Since the function is concave down on [–3, 3], the midpoint sum is an overestimate.

2. (15 pts.). Sketch the region enclosed by 
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Find the area.

ANS:
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fig. 1



fig. 2

 

fig. 3

The area desired in shown in figure 1. There are two integrals needed: the ‘upper’ function is 
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[2, 6]. The limits of integration are found using the intersection function on the calculator. So, 
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3. (20 pts.). Find the volume of the solid formed by revolving the region bounded by y = sin x, 

x = 2π, x = 3π and y = 0 about the y-axis. Sketch the area.

ANS:
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Use shell method. 
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. Use integration by parts:
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–cos x
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4. (5 pts.). Use simpson’s rule with n = 30 to find the length of the curve 
[image: image28.wmf])
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ANS: 
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S30 = 6.6598.

5. (10 pts.). Derive the formula for the derivative of sin-1(x). Show all steps and be specific.

ANS: 
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6. (15 pts.). Find 
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7. (10 pts.). Find 
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ANS: Use integration by parts:
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So, 
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(5 pts.) Answer only ONE of the following:

8. Find 
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9. Find 
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ANS: Let u = cos x; du = – sin x dx. Now, we have 


[image: image59.wmf](

)

ò

-

du

x

u

2

4

sin

. Use the trig identity, sin2x = 1 – cos2x. So, 
[image: image60.wmf](

)

ò

-

-

du

x

u

2

4

cos

1

 and cos x = u, so 
[image: image61.wmf](

)

(

)

C

x

x

C

u

u

du

u

u

du

u

u

+

+

-

=

+

+

-

=

-

-

=

-

-

ò

ò

7

5

7

5

6

4

2

4

cos

7

1

cos

5

1

7

1

5

1

1

.

_1109108792.unknown

_1109111842.unknown

_1109112724.unknown

_1109113459.unknown

_1109113703.unknown

_1109482959.unknown

_1109483030.unknown

_1109483070.unknown

_1109482978.unknown

_1109113649.unknown

_1109113220.unknown

_1109113364.unknown

_1109113211.unknown

_1109112633.unknown

_1109112688.unknown

_1109112558.unknown

_1109112577.unknown

_1109112615.unknown

_1109112047.unknown

_1109110295.unknown

_1109111699.unknown

_1109111753.unknown

_1109111693.unknown

_1109111615.unknown

_1109110102.unknown

_1109110208.unknown

_1109108809.unknown

_1109104803.unknown

_1109108666.unknown

_1109108721.unknown

_1109108784.unknown

_1109108695.unknown

_1109105036.unknown

_1109105061.unknown

_1109105084.unknown

_1109105047.unknown

_1109104869.unknown

_1109061522.unknown

_1109104707.unknown

_1109104741.unknown

_1109061855.unknown

_1109062024.unknown

_1108928139.unknown

_1108928315.unknown

_1109014117.unknown

_1109013845.unknown

_1108928152.unknown

_1108927478.unknown

_1108928114.unknown

