Calculus|
Exam 3, Summer 2003, Answers

1. Find the Indefirite Integrals:
a)/(x3—3x2+x‘2)dx
Answer. §—X3—X_1+C.
xdx
b)/ (4x2+1)2
1 1 1 ., _1
Answer. é/UZdU: —su +C:—§(4x +1)7"+C,

8
usingthe substitutionu = 4x2 + 1, du = 8xdx.

2. Findthe Definite Integrals:

/2
a) / cosxsinxdx
0

0 u? 1
Answer. — [ udu=— > |2 =5 usingthesubstitutioru = cosx, du = — sinxdx.(The substitutioru = sinx
1
might have beeneasier)
3
b) / (4x+ 1)2dx
0
1 13 3 13*-1 . -
Answer. Z/ u’du = ;—2 18 _ T 183, usingthe substitutionu = 4x+ 1,du = 4dx.
1

3. Findthefunction y = f(x) which satisfieghedifferertial equatio
dy_ 1
dx  yx2
suchthat f (1) = 1.

Answer. Separte thevariablesandintegratebothsides:

dx e 1
ydy = 2 sothat 2 =75 +C.
Now usetheinitial conditionsto solve for C:
12 1 3
—_— = that =—.
5 1 +C sothat C 5
Finally we get
2
y_ 1.3
7= %"

which hasthesolutiony = +/3—2x-1.




4. Findtheareaof theregion boundedby the curvesy = x+ 3 andy = x>+ 1.

Answer. Draw thefigureto seethatthe curney = x+ 3 is the highe curve. Find theintenal of integration
by finding the pointsof intersectionof the two curves: x+ 3 = x? + 1, which hasthe solutiors x = —1, 2.
Thentheareais

NG

2 2
area= [ ((x+3)— (€+D)ax= [ (Rtxt2)dx= x4 S rox? =2
-1 -1 3 2 2

5. The baseof a solid is the region betweerthe paraolasx = y? andx = 3 — 2y?. Find the volumeof the
solid giventhatthe crosssectiongerpemlicularto thex-axisaresquares.

Answer. Theseareparadolaswith axisthe x-axis, x = y? opernng right, andx = 3 — 2y? opering left. We
sweepout the volume alongthe x-axis, so that dvV = A(x)dx, where A(X) is the areaof the squareat the
cross-sectiox. Now, x runs from 0 to 3, andA(x) = (2y) 2, whee (x,y) lies on the parabéa. Now, at some
point betweerD and3, the paralla changedrom x = y? to x = 3 — 2y?; thatpoirt is wherethe paratwlas
intersect.Solvingthe equatiors simultaneasly, we find thatpoirt to be (1,1). Thus

Volume = /O ® A dx = /O " (2R 2dx+ /1 3(2\/22")2%

:/014xdx+/132(3—x)dx:2x2|%+(6x—x2)|§=2+((18—9)‘(6‘ ) =8



