Calculus 1 — Exam 3 Name: S—@w( Of:zam
MAT 250, Spring 2013 — D. Ivansic Show all your work!

1. (1dpts) Use implicit differentiation to find the equation of the tangent line to the curve
z* + dzy + y* = 13 at the point (2,1).
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2. (12pts) Use implicit differentiation to find y'.
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3. (6pts) Sketch the graphs of the following functions.
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Find the following limits algebraically. The graphs vou drew above may help yvou.
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7. (14pts) One side of a right triangle is known to have length 6 feet. The other side has
been measured to be 8 feet, with maximum errvor % of an inch. Use differentialz to estimate
the maximum possible error, the relative error and the percentage error when computing the

length of the hypothenuse of this triangle. 1
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8. (12pts) Estimate v/4.5 using linear approximation by doing the following:

a) Write the linearization of the appropriate [unction at the appropriate point.

b) Use the linearization to estimate /4.5 and compare it to the calculator-given value
2.12132.
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9. (12pts) Let f(x) =2® — 10z + 20, = < 5. Use the theorem on derivatives of inverses to

find (f1)'(4).
| | {

’f_f(‘ﬁgt x.rr':;_ |I|j;|{-]r-|? () //F"l,];l‘q Yo — - J___\___ = -
T . £'(e\a)) 2.£@)—l0 2:2-10
’f'u[: ;{*"G R e /)
i RO (I
il AT
Ug+20= F
= [0+ 167 C‘
_2Y4F) -
o "/ ;Jr “'

ﬁT‘I___._



10. (16pts) A cylindrical tank with flexible sides contains 45m® of water (the tank is not
full}. The radius of the tank is shrinking at the rate of 0.1 meters per minute. How fast is

the water level rising when the radius is 3 meters? Recall the volume of a cyvlinder is given
by VV = area of base x height.
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Bonus. (10pts) Find the formula for the inverse of the function in problem 9. Use it to find
(f~1) and {f')(4). You should get the same answer as in problem 9.
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