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Calculus Individual Solutions
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1. D For f(x)=x, thenf(c)=c. jf(x)dx :dex =—2—x2 ]izébz -—%al =(b—a)c. Simplify, gives ¢ =

b+a

3

f COs Xdx =

z
2

2 5. . 43
cosxdx:>——smx|0_smx| gsmczlorczsm -

d
—(—{éﬁ =3x" +1. Therefore, o f = (3x” +1)ax; 0.639~ (13.23 +1Dax =>ax =0.0449. And,

F(21+.0449) = f(2.145).

A funct. represented by a Taylor’s series must have derives. of all orders at x = a for which the function is defined. Thus, the
interval of convergence must possess a finite number of derives. for both the funct.. and the Taylot’s series expansion of the funct.

f(x)= g"‘_z andf/ (x)= 257 So, f/(O) does not exist and no x works.

d? - 1 & -
)’:J — |+ ——1 g =1(. For this to be true, then y =0 or ———2+1=0:>.><'=2.
ax? 2 J
x X dx X

—d 2
xydx = —dy = xdx = Y s gives the solution x” +1n M =-x?, SO_y = k¢~ .This means y is an even function and
J

when x =0,y = k...giving B as the only graph that fits.

dA dA  2dr
A=nr’ D—J——Zﬂ'r Itlsglventhat—l;t—_—.

lr

a=8—6¢, y(1)=25. Integrating we get v = 8t—3t2 +c. Plugging in, we get ¢ = 20. Integrating velocity now (from 2 to 4),
we gets = 32.

4)’ 1 esecxtanx =tanx. So,L= IV1+ xdx = jsecxdx

dx sec.x

z/4
11. C 1f x =sin y, then x =sin® y and dx = 2sin x cosxdy. Substituting in and changing limits, yields 2 j sin® ydy.
0

12. C Not differentiable at a because it’s a comer, at f because it’s not continuous there and at g because it’s a vertical line,
13. C Att=0,s = 33 (initial position)| [14. D For Rolle’s to apply, f(a) must = f(4), which is not true in this case.-
15. A The function must be a parabola (opening up), to give a positive constant 2nd derivative.

ptote is found by taking the limit of the function. as x — 90 , which does not exist in this case.

1 -
17. A Using f(x) =[x, we get & = 5 ?d. Substituting in x = 4 and dx = -7 gives 0.175. Subtracting that from 2 yields 1.825.
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18. B The integral must be split at 1. Hence, evaluate j(l —x)dx + I(x ~1)dx to get the right answer.
0 1

The intervals are at 1.75, 3.5, 5.25 and 7. The answer must be negative, as the area is below the x-axis.

x

dy dx X
= :——Dlnljlz—+c:>]=e :>y—e208 =(Ce?.
y 2 2

Icos(ln x)dx = x cos(ln x)+ Isin(ln x)dx = x cos(Inx) + xsin(ln x) — I cos(lnx)dx by using integration by
parts twice. Combining the original integral with the last one and dividing by 2 gives the answer.

If £(x) is a twice differentiable funct. with a max at x = a and 2 min at x = b, then f //(a) < 0 and £ //(b) > 0.
Hence, f// (c) = 0 for some x = ¢ between a and b. Thus f // (x) changes sign at x = ¢ (pt. of inflection).

2 2 3 3
Using — +2~ =1, then V=ZIﬂyzdx=—2—£I(12—x2)dx=18ﬂ.
12 4 ) 34

10
W = %m[ V(18— y)dy = 5607w ft. Ibs.
0

—4¢ &y 2-2t2 _
=+ = ————=—, which are the components of the velocity vector.

:(1+t2)22m dt (1+2%)

Inx
Using 1’ Hopital’s, we get hrn ——=lim

-0 ¥ x—30 g%

1 2-2x
1+x?  (1+x)°

- 1
5:(@’z)lnl33@':@/2(])(—1)+(1n1}2@/). This =0if y=0or2In—
J & J J y

X X X .
The summation can be written as 1—x + + .. MNote: ¢~ _1+X+E|~+_?;!— ?) So, the given

. . —
summation must be the series for ¢




