Calculus MA1001-A Midterm 2 Sample
National Central University, Dec. 14, 2019
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arctan x

Problem 2. Find e 37 du for z > 0. (Fundamental Theorem of Calculus)
x
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Problem 3. Find the limit lim x [(1 + %)w — e} . (L’Hospital’s rule)
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Problem 4. Find the indefinite integral f ( 8

@t dx. (Indefinite integrals)

Problem 5. Find the definite integral js csc® o dx using the substitution of variable ¢ = tan g
I

(Integration by a given substitution)

Problem 6. Show that e” > 1+ (1 + z)In(1 4 z) for all > 0. (Inequality)

Problem 7. Let f(z) = zlnx. Compute jf(x) dx by completing the following.

1. Letb>1,and P={l =29 <2, < --- < 2, = b}, where x;, = r¥, be the “geometric” partition

of [1,b]. Show that the Riemann sum of f for P using the right end-point rule is

n
I,=(r—1) lan 21 (Riemann sums)
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2. Show that kgl kr ST [nr

Hint: Note that .
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Differentiate the identity above to conclude the identity.

WS (p 4 1)t 4 7“]. (Summation identities)
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3. Show that lim I, = %b2 Inb+ . (Integral as the limit of Riemann sums)
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4. Find fﬂf Inx dz. (Indefinite integrals from the definite integrals)
Problem 8. Let y be a function satisfy

2(1 =222y — (1 - 2%y = 2 and  y( ! )=0.

in —). (Use integrating factor to solve first order differential equations
Find y 5 U t ting factor to solve first order differential t



