Summer Assignment Due September 9, 2026.
Vector Calculus/Linear Algebra/ Differential Equation
1. Integrate the following:

a. .[((‘/x_3+l)dx

b. I(Qz +sec’ 9)d9

C. I(g+3"‘)dx

L . < +1
2. Use mathematical induction to prove that Zi = n(n+1)

i=1




3. a) Find the value of the following definite integral using the Fundamental Theorem of

8
Calculus. Show all work. I\/zdx
X
1

b) Find the area under the curve f{x) = I —x? over the interval [-1,1]. Show all work.
c) Find the average value of the function f(x)= 2L over the interval [/,4]. Show all work.
X

4. Find F’(x) by first integrating, and also by applying the Second Fundamental Theorem of

1
Calculus. Verify that the equation for F”’(x) is the same in both cases, for F(x)= _[ t_3 dt.
0



5. Integrate. Show all work.
2) J' £t +5dt

b) J. (x+ 1)ex2+2xdx

(@)
N
'.—,_p‘.s;

tan xdx

FNIEN

d. Imdx

dx

. [—

f. J ! dx

(x—l)\/x2 —-2x

cosh\/;
g | T

dx



h. jxmdx

i j tIn(t + 1)dt

j. j ¢ sin xdx

k. J. sin® O</cos 8d 6

. J' sec’ 3x tan 3xdx

m. je‘ 1—edx



7. Use the definitions of the hyperbolic trig functions to prove the identity.
cosh(x—y) = coshxcosh y—sinh xsinh y

8. Find the area of the region bounded by the curves f{y) = )7, and g(y) =y + 2. Sketch the
graph.

9. Find the volume of the solid of revolution generated by revolving the area bounded by the
curves y = sec x, y = 0 and 0 <x <z/3 around a) the x-axis, and b) the line y = 4. Use the disk
method (or washer method as appropriate) for both parts. [You should set up the equations and
then you may integrate them in your calculator.]

10. Find the volume of the solid of revolution generated by revolving the area bounded by the
curves y = 4x —x?, x = 0 and y = 4, and revolved around the y-axis. Use the shell method. [You
should set up the equation and then you may integrate it in your calculator.]

11. Find the length of arc of the curve y = /n/sin(x)] over the interval [% ,377[}



12. Find the surface area of the surface of revolution generated by revolving the curve y = 2\/;
over the interval [4,8] around the x-axis.

13. Integrate.
4 2
J' Y

X+xt-x—1

14. Use the integration tables to integrate the following integrals.

a) J'\/; tan”' x32dx recall that tan'!(x) = arctan(x)

b) al dx

(x2 —6x+ 10)2




15. Use L’Hopital’s Rule (if necessary) to find the following limits.

2
. Inx

a. lim >
x—)lx _1

oo Jx? 41

c. lim (1+x)"

X—0

d nm(i_ij
' lnx x-1

16. Integrate the following improper integrals. Determine if the integrals converge or diverge. If
they converge, find the values they converge to.

0

a. Ie"‘ cos xdx
0

b. Jl.xlnxdx

0



