Math 1B Problems
Dustin Cartwright!

1. If f is a continuous function on [a, b] and

b
o(z) = / £t)dt

What is ¢'(z)?

2. Find a function f and a number a such that

4+/:%dt—2\/5

for all z > 0.

3. Find the value of

(Hint: The sum is actually a Riemann sum for a function defined on [0, 1]).

4. Prove that L
/ sin(z?) + cos(2®) dx < 2

—1
Can you find a lower bound for fjl sin(z3) + cos(x?) dz?

5. Compute the following integrals:
/ x cos(x) dz

/hl:Ed:E
/3:26296 dx

/ex sin(2x) dx

[,

6. What is wrong? One student uses integration by parts on the integral
J1/xzdz as below and comes to the conclusion that 0 = 1. Find out
which step is wrong:

(a) Let u=1/x, dv=dz,du= —1/2*dx,v =1

1Problems borrowed from various sources, mostly the Math 1b workbook
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(b) /(l/x) de = (1/z)x — /x(—l/x2) de=1+ /(l/x) dx
(c) Subtracting [(1/z)dz from both sides we get 1 = 0.
Define

2 x
erf(z) = ﬁ/o e dt

Find [ erf(z)dz (Hint: the answer will itself involve erf(x)).

(a) Prove the reduction formula
/(1n(x))"d:c = z(In(x))" — n/(ln )" ldx

(b) Evaluate [(Inz)3dx.

What is the structure of the partial fractions decomposition for each of
the following integrals? Don’t bother finding the actual decomposition;
leave the coefficients undermined. For example:

/1—2—352d$_/<1i1x+1fx> dz

1
b d
()/x3+2x2+4x+8 v

2t
Evaluate / 367dt.

et —et — 6

Find at least three ways to solve [sinzcoszdz. Are the answers the
same? Why or why not?

Find a substitution to turn into a rational function.

Solve Hint: use a substitution to get a rational function).

/ dx (
vV1+e®

3 2t
Evaluate / 6215—67—6 dt.

Find at least three ways to solve [sinzcoszdz. Are the answers the
same?

Find a substitution to turn into a rational function.

dx . . . .
Turn [ ———— into an integral of a rational function.
secx + cscx
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If y = f(z) is a function and x = g(y) is its inverse, then there are two
possible formulas for finding the arc length between (a, f(a)) and (b, f(b)):

b f(b)
/ VIt (@) de = /j VIT TR dy

(@)

Why do these equations give the same answer? Try to explain both using
pictures and using a substitution.

For what values of p is fol 2P dx convergent? How about [ 2? dz? How
o0
about [, a? dx?

Sketch the graph of y = zsin (%) for 0 < x < 1. Is the arclength of this
graph finite or infinite?



