Problems for Calculus

October 28, 2024

Easy Problems

1. Find the derivative of f(z) = 22 + 3z + 2.

f(@) = 20+3
. . . 27
2. Compute the limit lim,_,o %.
lim : =4
rx—2 I —

3. Find the integral [ 322 dz.

/ 322dr = 2% + C

4. Compute the limit lim,_,q %
lim sin(z) =1
z—0 x

5. Find the critical points of f(z) = 2% — 322 + 2u.

f'(x) = 32% — 62 + 2 = 0, criticalpointsatr = 1 +
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Medium Problems

2

1. Apply the product rule to differentiate f(z) = z*sin(z).

f(x) = 2z sin(z) + 2% cos(x)

2. Compute the definite integral f01(3x2 + 2z +1)dz.

1
/(3172+2x+1)d:r,:2
0

2z° —x

3. Solve the limit lim,_, . Py

23 —
lim — % —9
00 13 4 42

4. Find the points of inflection for f(z) = 2% — 423 + 622

f"(x) = 1222 — 24a, inflectionpointsatz = 0,2

5. Use the chain rule to differentiate f(x) = sin(2x).

f'(z) = 2cos(2x)

Hard Problems

1. Solve the integral fol e’ sin(z) d.

e—1

1
% sin(z) de = g
/0 e’ sin(x) dz 5

2. Find the maximum and minimum values of f(z) = 2% — 322 + 2z on the
interval [0, 3].
Mazatx = 3, Minatx = 2

3. Compute the Taylor series expansion for f(x) = e® around x = 0.
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4. Find the solution to the differential equation % =y +x.

y=Ce® —x—1

5. Compute the integral fol z?In(x) dz.

! 1
/ 2?In(z)de = —=
0 9



