Calculus Review Problems for Probability and Statistics

Directions : Calculus is an essential tool in probability and statistics. These questions
are designed to ensure that you have a sufficient mastery of the subject for the course. You
must correctly solve these problems to continue with the course.

1 Derivatives (one variable)

Question 1. Find the derivative of f(x) = 4x° + 322 + /3.
Question 2. Find the deriative of f(x) = (x* + 322 + 8) cos z.
Question 3. Find the derivative of f(x) = log(1 — x?).

Question 4. Find the derivative of log(4z) — log(2x).

Question 5. Find the derivative of e /? = exp(—12/2).
Question 6. Find the second derivative of e=*"/2 = exp(—22/2).
Question 7. Find the derwative of e*° cos(3z%) = exp(z®) cos(3z%).

Question 8. Find the derivative of the function f(zx) = 4x + v/2cos(x) and then use it to
find the tangent line to the curve y = f(x) at x = w/4. Use the tangent line to approrimate
f(x) when x = 7 + .01.

Question 9. Find the second derivative of f(x) =Inx + v/162.
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Question 10. Find the mazimum value of x'e™ = x* exp(—z) when x > 0.

Question 11. Find the critical points of f(z) = 4x3 + 322, and decide whether each is a
mazrimum, a minimum, or a point of inflection.

Question 12. Find the derivative of (z? —1)/(x — 1).
Question 13. Find the derivative of the function f(x) = ¢/(x —2)2 = (z — 2)*/3.

Question 14. Find the points on the graph of f(x) = %:c?’ + 2% — x — 1 where the slope is
(a) =1, (b) 2, and (¢) 0.

Question 15. Find the second derivative of f(x) = (x* + 322 4 8) cos z.



2 Taylor Series (one variable)

Question 16.
Question 17.
Question 18.
Question 19.
Question 20.

Question 21.
x = 0.

Question 22.

Find the first five terms of the Taylor Series for f(z) = 28+ 2*+3 at x = 0.
Find the first three terms of the Taylor Series for f(x) = 28 +x*+3 atx = 1.
Find the first three terms of the Taylor Series for f(x) = cos(bzx) at x = 0.
Find the first five terms of the Taylor Series for f(z) = cos®*(5z) at x = 0.
Find the first two terms of the Taylor Series for f(x) = e* at x = 0.

Find the first siz terms of the Taylor Series for f(z) = e = exp(z®) at

Find the first four terms of the Taylor series for f(x) = L2 =

exp(—22/2)/V27 at z = 0.

Question 23.
Question 24.
Question 25.
Question 26.
Question 27.

Question 28.

Find the first three terms of the Taylor series for f(x) = /x at © = %
Find the first three terms of the Taylor series for f(x) = (1+z)'/? at x = 3.
Find the first three terms of the Taylor series for f(z) = xlogx at x = 1.

Find the first three terms of the Taylor series for f(x) =log(l+z) at x = 0.
Find the first three terms of the Taylor series for f(x) =log(l —z) at x = 1.

Find the first two terms of the Taylor series for f(x) =log((1 —z)-e*) =

log((1 — z) - exp(z)) at x = 0.

Question 29.
r = 0.

Question 30.

Find the first three terms of the Taylor Series for f(x) = cos(x)log(1+z) at

Find the first two terms of the Taylor series for f(x) =log(1+ 2x) at x = 0.

3 Integrals (one variable)

Question 31.
Question 32.
Question 33.

Question 34.

Question 35.

Find the following integral: fol(a:'4 + 2% + 1)dw.
Find the following integral: fol(x2 + 2z + 1)dx.
Find the following integral: fol(mz + 27 + 1)%dw.
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Find the following integral: ffﬁz(sin x cosx + sin x cos x)dx.

Find the following integral: ff4(x3 + 622 — 2x — 3)dx.



Question 36. Find the following integral: fol oz dr.

Question 37. Find the following integral: fog(x3 + 32)® (2% + z)dz.
Question 38. Find the following integral: f02 x cos(3x?)dz.
Question 39. Find the following integral: fooo ze = Adz.

fla) {1 if z € [0,1]

0 otherwise.

Question 40. Let

Calculate [ f(t)f(x —t)dt.

4 Derivatives (several variables)
Question 41. Let f(x) = 2%y + e* + sin(zy). Find 0f/0x and Of/dy.

Question 42. Let
exp(—(z — p)?/20?)

flzip, o) = Noroe: :

(4.1)

Find 8f /oy and 8f /0.

Question 43. Find 8f/0xz and Of /Oy for the function f(x,y) = ze* T = zexp(z® + y?).
Question 44. Find 0f/0x and Of /Oy for the function f(x,y) = e* — log(z* + y?).
Question 45. Find 0f/0x and Of /Oy for the function f(x,y,t) = 5t* — 4t° cos(tsint).

5 Integrals (several variables)

Question 46. Find
2 3
/ / 5(xy + xy® + 2)dxdy.
z=0 Jy=0

6 5
/ / xe Ydxdy.
z=0 Jy=0

Question 47. Find



Question 48. Find

1 1
/ / ™y dxdy,
z=0 Jy=0

where m,n > 0.
Question 49. Find

1 1
/ / (2% + 2zy + yv/2)dxdy.
x Y

=0 Jy=0

Question 50. Find

1 gl
/ / (ax + by + c)dxdy.
z=0 Jy=0



