Review problems for May 9 Exam
Math 140

Instructor. Todor Milev

The exam will be closed book, no calculators allowed. Try to solve all theoretical problems without using the lec-
tures/textbook. If you get stuck, read the lectures/textbook, but close the textbook/lectures when going back to the
problem. Finally, compare what you wrote with the lectures/textbook.

For problem answer key, look for updates on piazza.com.

Problem 1 Find the mazima and minima of the function in the interval.

1. f(z) = 2+x+z27 z € [-2,4]. ‘1= (1-)f = xew ‘%— = (g)f = uru :uomsuv
2. f(z) = 3+l+w2; z € [-2,6]. 1= (1—-)f = xew :%7 = (g)f = urw :uomsun
Problem 2

1. f(z) =z(z — 1)%(z — 3), 2 € (—00,00).

2. f(z) =z(z —2)%(x — 3), © € (—00,00).
For the above examples do the following.

e Find the zeroes of the function. €470 MAMSUD PUD ¢ T () UOMSUD

e Find the intervals where the function is increasing and decreasing.
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Find the values of x for which the function has local minima and mazima. If they exist, find the absolute minima and
mazima of the function.

‘T 40 wnuwazvw 020] “(grasry f;n = T D DWW [DI0] LIMSUD
wnugzows 2pnjosqn ou svy ‘gL NEE — B8 = (&) [ wnwgupw apnjosqn
‘T 1D WRUITDUL DI0) (&7 e = & 4D DULUIWL [DIO] [UIMSUD
WNWITDUL 2INJOSQD OU SD el elE (2 ) [ wnuwaunw 93m)osqp
1njosq Y CLNET — s eIA—ET Lt 9m0sq
e Find the intervals of concavity (up and down) of the function. Find the inflection points of the function.
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Problem 3

1. Find the largest possible area of a triangle inscribed in circle of radius r such that one of the sides of the triangle is a
diameter of the circle.
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2. Find the largest possible area of a trapezoid inscribed in circle of radius r such that one of the bases of the trapezoid is
a diameter of the circle.
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Problem 4 FEvaluate the definite integral
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2. f Ete—=2dt

Problem 5 FEwaluate the indefinite integral
1. [(sin(3z + 7/3) + e~ 7/3) du.
2. [(cot(dx + m/4) + e~2/4) da.
Problem 6 FEwvaluate the indefinite integral

1. [tanz dx. D+ |zws | up — uomsup

2. [cotx du. ‘D + |Tsoo|uf ruemsun

Problem 7 FEuvaluate the definite integral
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Problem 8

1. State and prove the Mean Value Theorem.
Define Riemann sum.
Define definite integral.

State the Fundamental Theorem of Calculus (both parts).

State the substitution rule.



