Test 2
Math 140 Calculus I

Instructor: Todor Milev

Name:

Problem 1 Compute the derivative of the function. f(x) = 1i —. %ﬁ <somsup
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Please note that this problem can be solved also by applying the transformation
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before differentiating, however one must be extra careful with manipulating signs as vz2 = +x. On the other hand, the
approach we used resulted in more algebra, but did not have the disadvantage of having to be careful with the + sign.

Problem 2 Compute the derivative of the function.
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Problem 3 Solve the equation.

Z€Solg — g = o g = T omSUD

Solution. Set u = \/3_3c = 3_%, and so \/§_$+4 = \/34\/3_96 = 9u. Furthermore, 3%2 =327 =323 =9 (3*%) = 0y?2.
In this way the equation becomes:

9u?—9u+2 = 0
Bu—1)Bu—-2) = 0 (1)
u= % or u= %
Case 1. u = % =371 0or3 % =371, so finally —5=—land z = 2.
Case 2. u=3"% = §7 therefore —% = log; % =log;2 — 1, and finally z = 2 — 2log, 2.

Problem 4 Find the inverse function f~1. Plot roughly by hand y = f(x). Using the plot of y = f(x), plot roughly by hand
f~Y(x). Indicate the relationship between the graph of f(z) and f=*(z).

flx) =22 + 2 +1, x> 0.
Solution. f(z) = y = 222 + 2+ 1 and so 222 + 2 + 1 —y = 0 or by the formula for solving quadratic equation,

_ Tl 1744(2(179)) = _1iv48y_7. We have that x > 0 > —i and therefore ¢ = —1Hv8y=7 V48y_7. We relabel y to = to get that




Y (z) = =y8et 28”“'_7. The graph of f~1(x) is the reflection of the graph of f(x) across the line y = z. A rough plot of f(x)
and f~!(z) is given below.
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Problem 5 Use implicit differentiation to express y' via y and x, where x and y satisfy the following relation.

2 (z+y) =y’ (z - 2y).

Solution.
.’E4 + :c3y — ny _ 2y3
2ty —ay? +2° = 0 apply %
423 + 322y + 23y —y? —2zyy’ +6y%y = 0
Y (23 — 22y + 6y%) = —da® — 322y +y°?
= —4x3 — 322y + >
3 — 2xy + 6y

Problem 6 Use implicit differentiation to find an equation of the tangent line to the curve at the given point.

PP 13—y at (8,8)
9T + x— = fi ‘uamsuv
Solution. . L
z3 4 ys 4 | apply -
1,,—2 1, -2/ _
g.’ﬂ 3+ gy 3Y - 0 )
;gfgy/ = —2x—3:§ ‘ Setz:8,y:8
8_§y|/1::8 = —875
’ _
y|w=8 = -1

Therefore the equation of the tangent line is y — 8 = (—1)(z — 8) or y = —x + 16.
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Problem 7 State the quotient rule for computing the derivative of (5) . Derive the quotient rule using the chain rule, the

negative power rule and the product rule.

<f) _ (fl) prod.:rule f,l + f (1) chain:rule ']1 _ f% _ f/g _ng/
g g g g g g g

Solution.

Problem 8 A wedge of radius \/3 (depicted below) is folded into a cone cup. The volume varies depending on the angle of
the wedge. Use the closed interval method to find the maximal possible volume of the cone cup and the angle of the wedge
for which this mazximal volume is achieved.

You are allowed only to use the fact that the volume of a cone equals %(height) (area of base). You are
expected to carry out all remaining computations.
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Solution. See the last slide of lecture 17.



