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1. Find the area of the snowflake. It starts with an equilateral triangle of side length s. Each side is divided into 3 equal
parts and an equilateral triangle with base equal to the middle third of each side is constructed pointing out on the middle
third. Then the 2 outward sides of each of the 3 new triangles is divided into 3 equal parts and an equilateral triangle is
placed on the two outer sides in the same way. This continued infinitely.

s=. In our snowflake, we have one

SOLUTION. The area of an equilateral triangle of side s is A = ;—52 sin g = g 2

equilateral triangle of side s, 3 equilateral triangles of side %, 2-3 equilateral triangles of side 15 (5) = 2,2.2.3 equilateral

3 32’
triangles of side 3%, etc. So we need the area
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2. Calculate K/ZVI + sinx dx. HINT: sin’ ;—C + cos? )2—( = 1.
SOLUTION. We have
K/z\/l + sinx dx = ~gr/z\/sin2 )2—‘ + 0052’2_‘ + ZSingcosg dx (since sinx = 2sin ;ﬁcos %)
= K/z(sin;—c + cos ;—C)dx (since sing + cos ;—C >0for0 < x < n/2)

Z(Sin;—‘ - cos %) o= 2.
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3. Let f(x) = (x — 2)2 + land g(x) = x — 1 on[1,3]. Find the volume obtained by
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a. Rotating the area between the curves around the y-axis.

SOLUTION. We need to find where the curves intersect. We have

(x—2)2+ I -(x=D=x2=-5x+6=x-3)x-2=0
SOLUTION ROTATE ABOUT Y AXIS.
f122ﬂx(x2 -5x+ 6)dx - £327Tx(x2 -5x+ 6)0[)6
= (lzx —5x2+6x)dx—£3(x3—5x2+6x)07x)
4

271(();—4 - %x + 3x2) |%—(XI

- 27r(2(24—4 - 1204327 - ((‘— SN 3~12)+(§ - 23 4+3.3))

b. Find the volume obtained by rotating the area between the curves about the line y = — 1.
SOLUTION ROTATE ABOUT Line y =-1.

Volume between [1, 2]
Vi= [l =22 + 1+ DPdx— [P (x - 1+ 1)?dx

= ﬂf]2((x2 - 4x + 6)2— x2)dx

7 [ (x* — 8% + 2747 — 481 +36 ) dx

n(§—2x4+9x3—24x2+36x) ?
r((Z-32+72-96+72) - (£ -2 +9 ~24+36))

ﬂ(%—3) = 15—671.

2

4. Find a polynomial p(x) such that x p”(x) + p(x) = x* + 1.

SOLUTION. The highest degree for a test polynomial p(x) is 2. Any other polynomial with highest power x" would give a
left side of the equation a nonzero term involving x*. So we let p(x) = ax> + bx + c be the test polynomial. Then we get

2Qax+ax*+bx+c=ax*+ 2a+b)x +c=x*+ 1.
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Identitying coefficients with like degree on both sides give the linear equations @ = 1, 2a + b = 0, ¢ =1. This means that
b= -2 and the polynomial p(x) = x> — 2x + 1.

5. Leta>0.

a

a) Show that x* > 2 In x for all x sufficiently large. HINT: lim, _, o, =

Inx

SOLUTION. We have that
. xa ol axe! . a
hmx_wom = limy5 0 —— = limy, o ax® =co.

x

by I'Hopital's rule. This means that there is an N such that a > N implies % > 2ora > N implies x* >2Inx.

b) Show that the integral jfo e dx converges.

SOLUTION. Forx = 1,x? = xand —x* < —x. So we have that e~ < ¢ * for x > 1. This means that
flme_"2 dx = lim,_, o flbe_xz dx < lim,_, o flbe_x dx = %<oo.

To use the hint in part a), we have that 2Inx < x? for x sufficiently large, say x > N. So we get that —x*> < —21Inx for

2Inx

xlarge and e~ <o = x72 for x large. This means that
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j;ce dx= hmhquN(e dx < hmb_ux,j:;x dx=
and x converges.
6. Ify=x+xandu =y - 1,find 2.

SOLUTION. Using the chain rule, we get

di du d

ﬁ: iﬁz 2y(3x2 +1)= 2(x3 + x)(3x2 +1)
and

dx 1 1

du dujdx 2(x3+x)(3x2+l).

7. Evaluate j;@ z(ld/tz)3'
n

SOLUTION. Using the substitution # = In ¢, we get

dt du . 1 5> 1
= == limy, o —su?|,= —.
EO t(lnt)3 n2 3 b - oo B |ln2 2(In2)




