Solution to Review Problem for Midterm #2

Midterm II: Monday, October 28. in class Topics: 7.1-7.4, 8.1-8.2
and 12.1

No calculator is allowed in the exam. You should know how to solve
these problems without a calculator.

In the following, I will use the follow formula frequently.

e = €5 4G, [ lyde = skt 1 ¢,
[ Z55de = 5= -Infaz® + b + C, fsecxdx—1n|secx+tanx]+0,
[escadr = —1In|cscx + cotz| + C, [tanzdr = In|secz| + C,

and [ cotxdr = In|sinz|+ C.

1. Evaluate the following indefinite integrals:
1 f x4+l

2-‘1—2:13-‘1—10
Solutlon Let u = z*4+22+10. Then du = (2z+2)dz and £ = (z+1)d.
Thus [ (:p2+2x+10) dv = [ 5% =3 [uldu= 3 (—gu?+C=—g5+
¢= (ac2+2:c+10 s +C.

2 [ze 3*dxr  Solution: We use integration by parts. Let v = = and
dv = e 3*dx. Then du = dx and v=[e¥dx = _67% . So fxe 3y =

#(=57) = (P )de = =25 45 [ e d = ;“ +§-( —)+C =
—ze e+ C.

3 [xsin(3z) Solution: Let v = z and dv = sin(3z)dz. Then du = dx
and v = [sin(3z)dx = —#. So [zsin(3z)dr = z - (—= 330)

cos(3x x cos(3x x cos(3x sm 3x)
f(—%)dx = —+ + 3 [ cos(3x)dx = —% + - +C =
_a:co;(?):r) + smg?z) +C.

4 fogx\/:v—l—ld:v Solution: Let u = z+1. Then du = 2\/ﬁd:c
2vr + 1du = dr i.e. 2udu = dx. From u = x + 1, we also have
u? =+ 1. Soa::u—l Thus [zvz + 1ldz = [(v® — Du - 2udu =
[2u* = 2uPdu = 2u° — 20+ C = 2(Vo +1)° = 2(Ve + 1) + C.

3

So [P ay/z + 1do = %(\/x F1P-2(Va T 1)3’ = 2(B3FIP-2(V3FI)—
)°

(AWOTTP - /T TF) =20 30 (3-2) =443 =

62 14 _ 186—70 _ 116

15 15 °

5 f5 1;@2 Solution: Let u = /z + 1. Then du = z-dx., i.e. 2y/xdu =
dr and 2(u — 1)du = dr where we have used /z = u — 1.
Hence [ (f-dv = [ =% =[2-2du=2u—2Inu|+C
=2(yx + )—21n|1+\/5|+0.

6 ffol dx  Solution: Let =z + 1.1 Thefl du = #de and

f%du:2ln|u|+0—21n|1+f|+0.
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7 [sinzy/coszdr  Solution:Let u = cosz. Then du = —sinzdz and
sin(z)dr = —du. [sinzy/coszdr = — [ /udu = —%u%—i-C' = —%(cosx)%—i—
C.

8 [cos®zdx  Solution: [ cos® zdx = [(cos®z)? cosxdr = [(1—sin’ z)? cos zdx
where we have used cos’ x = 1 — sin® z.
Let u = sinz. Then du = cos zdz. Then [ cos® zdz = [(1—sin®z)? cos zdx =
J(1 = u?)?du = [(1—2u*+u*)du
=u— 2 u? + tu® + C =sinz — £(sinz)® + £(sinz)’ + C

9 f[)% sinx sec?zdr  Solution: Note that [sinzsec’zdr = [ S5 dz.

cos2 z
Let v = cosxz. Then du = —sinazdr and —du = sinzdzx. Then
[sinzsec? zdr = [ 5= - sinzdr = —fu_Qdu =u'4+C=_=-+0C.
Hence f% sinzsec?zdr = ——|° = - =2 —1=1. We have
0 cosT | cos(3) cos( )

used cos(0) = 1 and cos(§) = 3.
10 [ztan~'(z)dr Solution: Let u = arctan(z) and dv = zdz. Then

du = z21+1 and v = [xdz = 2. Thus f:varctan( Ydr = arctan(z) -
x2 arctan(z) 72 2 arctan (z) 22 +1)—1
__f 2 'x2+1dx_ 2 gfz2+1dx 2f 2+1 o dr =
x? arctan (z) ! f m2+1 T arc;an(x) . %(ZE‘ . arctan( )) +C.
11 [ (1+3) dxr  Solution: Let u = 1+m2 Then du = 2xdr and zdxr = %“.
Also we have 7% = u— 1Thusf dx—fﬁ-xdx: e
etdu= 1 [(u™*—u®)du =} ~(—1 Bru)+C0 = —ut Tt +
C’—— (14227 + 5 (1—1—1:) —|—C

12 fsec4a:tan3 xdx Solution: Let v = tan(z). Then du = sec’(z)dz.
Note that sec?(z) = 1+ tanz(x). So f sect ztan® rdr = [sec’z - tan® x -
sec? wdx = f(l + tan®(z)) - tan® x - sec® zdr == [(14+u?) - v’zdu = [(u® +
U5)du— + +C tan* x)+tan x) +C.

13 [ e* sin( bx)dx This is a typlcal “integration by parts” example.
We start with v = ¢** and dv = sin(bz)dz.

Then we have du = ae““dx (use chain rule here) and v = [ sin(bz)dx =
—@ (note that (cos(bx)) = —sin(bx) - b and (— M) = sin(bzx).
Using integration by parts, we have

b b
f ™ sin(bzx)dr = ™ ~E—COSZ<) x)z_ fE—COSé x)z~ae‘;””d:c
dU u " ~ U

= sl 4 a [ ear cos(ba)da
Now we have [ e sin(bx)dz = —eaz+s(bz) + ¢ [ e* cos(bx)dz. We do
not get the answer now. We need to find [ ¢ cos(bx)dz using IBP

again.
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Let u = ¢ and dv = cos(bzx)dx. Then we have du = ae*dz (use
chain rule here) and v = [ cos(bz)dz = w (note that (sin(bx)) =
cos(bx) - b and (Sm(bx ) = cos(bx).

Using integration by parts, we have

in(b in(b
f e cos(bx)dr = ™ -W—fw-ae”daz
dv u  NSe~— ~—— du
= BML;(M) — & [ e* sin(bx)dx
Now we have [ e* cos(bz)dr = <= Sibn(bx) & [ e* sin(bx)da.
Now we combine [ e sin(bx)dr = —ﬂ + & [ e* cos(bx)dz and

[ e cos(bx)dx = e(w+fl(bm) — & [ex sin(bx)dx to get

ax b ar 44 b
/e” sin(bx)dr = - CC;)S( z) + %(e Sl;( z) _ %/eax sin(b:c)d:c)

ax b ar gin(h
(0.0.1) S C(;S( ?) + % E Sl;< v _ % %/eax sin(bx)dx
azr b az cin(p 2
__¢ C(;)S( z) + 2 212n( @) _ Z_Q /e‘w sin(bx)dx
Thus
2 —bet® b az gin (b
/ “sin(bz)dx + Z—2 “sin(br)dr = " cos( x)b;_ ac” sin(be) +c,
(1 + bi f 0t Sln(bﬂ?)d.ﬁﬁ) _ —be®™® cos(ba:g;-ae‘“” sin(bx) +e,
b2+a f e sm(b:v)d:b“) —bed® cos(bxg;—ae‘” sin(bx) +e and
éea;p Sln(bl‘)dﬂ? _ a21ib2 —be* cos(bzlz;—ae‘“c sin(bx) +C = —be®* cos(l;:g)-i:i;;;e” sin(bx) +

14 [ e cos(bx)dr  Solution:Let u = ¢** and dv = cos(bx)dx. Then we
have du = ae“*dz (use chain rule here) and v = [ cos(bx)dx = w
(note that (sin(bx))’ = cos(bz) - b and (M) = cos(bx).

Using integration by parts, we have

f e cos(bx)dr = e .sméba:) — f smébx) -ae®®dzx
dv u N—— S—— du

_ eQ”Lbn(bac) — & [e* sin(bx)dz.

Now we have [ e cos(br)dr = <508 4 [ cov gin (br)da.

To integrate [ ¢**sin(bx)dz, we try u = e* and dv = sin(bz)dz. Then
we have du = ae®*dz (use chain rule here) and v = [ sin(bz)dz =
—% (note that (cos(bx)) = —sin(bx) - b and (— M) = sin(bzx).
Using integration by parts, we have
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[ e* sin(br)dr = ™ .<_cosl()bx)) _f(_cos(bx)> ~ae*dx
VT N—— V N P N P dV
u dv u ~~ ~ U

= £ C‘Zs(bx) + & [ e cos(bx)dx
Now we combine [ e cos(br)de = <502 a [ eargin(hy)dr and
[ e sin(br)da = — 0D 1 a [ eow cos(br)da.

to get
ar o3 b axr b
/eax CoS(bI)dl‘ — LM — g( — LS(ZL‘) + E /eax COS(bZL‘)d!L‘)
b b b b
ar o3 b ax b
(0.0.2) = %n(x) - % . (_Lbs(x)) - % : %/e” cos(bx)dx
a gin(b azr b 2
_ ¢ Sl;1< z) + & ([:)(;s( @) _ Z_Q /e‘“” cos(bx)dx
Thus
2 az cin(bh ax b
/e cos(bz)dzx + g cos(bz)dx = e sin(be) + & cos(bz) +c,
b? b b?
(1+ b; )([ e cos(bx)dx) = &= Sibn(bx) 4 o ZOS( b2) 4 e,
b2+“ ([ e** cos(bx)dx) = © Ism(bz) 4 < Zos(bx) +cand
feax COS(bZL’)d{L’ _ 2lib2 (e sm(bm) + aed® ng bx)) +C
_ beo® sm(bz)Q—‘:Zi““ cos(bx) +C.
15 f & Solution:Let u = ¢” 4+ 1. Then du = e“dz = (u — 1)dz. So
dv = M. [ 5 = [ o 1)alu By partial fractions, . = .55 — 4

ew+1 =Inju—1|—-Inju|+C =Inl|e*|—In|e*+1|+C =z —In|e"+ 1|+ C.
16 [ nzdy SOIutlon Let u = In(z) and dv = 4dz. Then du = 1dz and

2 [ e = 1. So [ Bdr = [ie) - e = nia) (-~ (-
idx:—@ntfmd mff 1t

17 [2?Inazdx  Solution:Let u = ln(x) and dv = z%dx. Then du = ldz
and v = [2%dr = % z Soflenxdx:fln( 22dx = In(x f3~

Lip = 2@ _ f2tgy - 2o _ 2ty o,

18 [zdy Solution:Let u — In (z) Then du = 1dr and [2fdr =
[udu="% +C = lnx) + C.

19 [ xsin(y/z)dx Solutlon Let u = /z. Then du = ﬁdx, 2\/xdu =
dz and 2udu = dz. [ /zsin(y/z)dr = [usinu(2udu) = 2 [ u?sin(u)du.
By integration by parts twice, we have
Ju?sinudu = —u? cosu + 2usinu + 2 cosu + C.
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Thus f\/isin(\/%)dx
:—(\/_) cos(v/x) + 2(y/x) sin(y/z) + 2 cos(y/z) + C.
20 [ 624z Solution: [ *0) dr = —2cos(y/7) + C.

(By substltutlon u=+/z, du =3 ﬁdx.)
21 [ W) sin_ (Vo) 7 Solution:By substitution, u = \/z.

= \Fdx*2fsm udu + C
By 1ntegratlon by parts, we have
J sin"ludu =usintu+ V1 —u2+C..
Thus [ W8 dy = 2/zsin™! () +vI— 2 + C..
22 [xsec*(z)dx Solution:Let u = z and dv = sec?*(z)dz. Then du = dx
and v = tanz.

[ xsec*(x)dr = xtanz — [tanzde = xtanz — In|secz| + C.

23 [arcsin(2z)dz  Solution: u = arcsin(2z) and dv = dz. Recall that

4 (arcsin(az)) = il

Then du = 2 Tl and v = [dz = z. Using integration by parts,
we have farcsm(Zx)dx = arcsin(2z)r — [ 2 - Edr = arcsin(2z)z —
J 7Z=dx. We can use the substitution u = 1 922, du = —8zdx

and —% = zdx to ﬁnd

f i = & (%) = f =50 = S . Thus
[ arcsin(3z)dr = z arcsin(27) + 522 4 C.

24 [tanxzIn(cosz)dr  Solution:Let u = cosz. Then du = —sinzdz.
[tanzIn(cosz)de = [ 22LIn(cosz)dr = — [ 2du = —In|Inu| + C (By
making a substitution w = Inu.) = —In|lncosz| + C.

25 [In(z* + 1)dx  Solution:Let u = In(z* + 1) and dv = dz. Then
du = %% and v = z. By integration by parts, [In(z? + 1)dz =

x2+1
zln(z? + 1) — 122:121' By long division, we have 2% = 2(22 + 1) — 2
202 _ 2412 2
z2+1 z2+1 - ° T 241

So 2+1dx—f( — —%5)dx = 2z — 2arctan(z) + C.
Thus [In(2? + 1)dz = xIn(z? + 1) — 22 + 22 arctan(z) + C.

26 [2°V1+2%dr  Solution:Let u = 1+ 22. Then du = 2zdr and zdx =
4 Note that 22 = v — 1. Then fx V1 +m2a:dx = [(u—1)Vud =

Lf(uz —uz) = L(2uz — 2u3) + O = tui — Juz + C = H(1+2?)5 - L(1 +

3
)2 +C.
x +10x+12d Soluti . 224102412 22+4102+12  _ 22410z4+12
27 f m3+8x2+121 X olution. x3+822+16x z(224+8x+16) ~ x(x+2)(x+6) o +x+2+

Hﬁ Multiply z(x + 2)(x + 6) to both sides, we have z? + 10z + 12 =
Az +2)(z + 6) + Bx(x + 6) + Cx(z + 2).
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Plug in = = 0, we have 12 = 124 and A = 1. Plug in = = -2, we
have 4 — 20 +12 = —8B, 8B = —4 and B = —; Plug in z = —6, we
have 36 — 60 + 12 = 24C, 24C = —12and C = —1

So & 2410z+12 1 1 _ 1
x3+8x2+16x Tz 2(z+2) 2(z+6) *
22 4100+12 7, 1 1

28 [ (ezfitl)gdt Solution: Let u = €% — 1. Then du = Qeztdt and e* =
u+ 1. fmdt:fﬁemdtZIZ—?d“:fﬁdl“rfmd“: v
# + C = _thl_l - %(6211_1)2 + C

z? : .ox2 z2 _ 22 A B
29 [ —f=dx Solution: —f— = T = e — e taa
Cx+D
2+1 .
One should get A=1, B=—-1,C=0and D =1

2?2 1, 1 1, 1 1

1
z4-1 " 4 z—1 4 z+1 2 ZZy1c

Thus [ filda: =ilnjz—1]—ilnjz+ 1|+ tan 'z + C.
30 [ %daz Solution' Let u = 2+ 2. Then du = dr and z = v — 2.
i —(J3+2 sdr = f =[x ’4“+4du = fu_8 4u~? + 4u=0du
— Ly Ay 4 u=? —
- T3 +C0= (m+2)7 + (m+2)8 - 9(:r+2 )9 +C.
31 [ Qﬁ imdx Solution: There 1s a typo in the original problem.
This problem should be [ 22-¢- +13 —2=0d.

Completing the square, we get 2% + 4z + 13 = 2 + 42 + 4+ 9 =
(r +2)*+ 3% Letax+2 = 3u Then dr = 3du and = = 3u —

22—6 _ 22—6 _ 2-(3u—2) o o

2. f12+4$+13 £ f(m gpdr = J 32u+32 —3du = f9(u2+1)3du
/ 3652i(1))du i fildu - 10 2 QIHdu = In|u® + 1| — Yarctan(u) + C =
In|(22)2 + 1] — 2 arctan(%) + C. In the last step, we have used
u = ﬁ.

32 ;”sjridx Solution: From the long division, we have z* — 1 =
(2% +2) =z — 1. fislidx—fxdiﬁ—ﬁ’Ef(l—éﬁ)dI
z+1 x4l + Bz+C
z3+x z(z?+1) z z2+1 °

Multiply z(z? + 1) to both sides,
we have v + 1= A(z* + 1) + (Bz + O)z.
Plug in x = 0, we have A = 1.

By comparing the coefficient, we have B = —1 and C = 1.
Thus 4, = 3+ Gl = 1 b o
So [ z.g—:}:pdx = ln 2| — 3 2In|z? + 1| + arctanz 4 C.

Thereforef 1da:—;v—ln]x|+ 1ln|.:15 +1] —arctanx—i—C

33 [ hde  Solution: s =ty — 44 4+ <,
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Multiply z%(z — 1) to both sides, we have
r+1=Az(x —1)+ Bz — 1) + Cz%
Plug in x = 0, we have B = —1.
Plug in x = 1, we have C = 2.
Thusz+1=Az(zx —1)—1(z —1)+22* = Az® — Az —x + 1 + 22° =
(A+2)z? — (A+ 1)z + 1.
By comparing the coefficient, we have A = —
So by = ~I- i+ 22y
Thus [ 4Lde = —2In|z|+ 1 4+ 2Injz+ 1|+ C
2. Determine whether each 1ntegra1 is convergent or divergent. If the
integral is convergent, compute its value.

(a) floo x%dx Solution: floo %dm = limp_,o flb I%dx = limp_,o flb e 5dy =

x3

b
limy_, o0 g’xs) = limp_o0 gb§ — 2 =00. S0 [© ;3 dz diverges. Here we
have used the fact that lim,_,., 0¥ = oo if p > ()

b) [~ xl% dx Solbutlon. I xli dr = limy_o [} 2 “rdr = limy [laide =
limp_y oo —42~ i) = limy oo —4b~ 4 +4 = 4. So [;° % dx converges. Here

x4

we have used the fact that llmb—m =0if ¢ <O0.
(@ J;° 3+1dx Solution: Note that [ 3+1dx =1 ln |2* + 1| + C by substi-

tuting v = 23+1 and %“ = 2%dz. Thus fl 3+1 = —dr = limy_, f1 mgﬂdx =

dr di-

b
limy o0 In |27 + 1|’ — limy o In [0 + 1] = In1 = 0. So [ 2
1

Verges We have used limy_,, 0> + 1 = 0o and lim,_,. Inx = oo.
@ [~ = )de Solution: We have used v = Inz and du = idx to

1ntegrate [ smapde = [du = —qu? +C = ;(lnlx) + C and
fe 1nx)3 Tmopdr = hmbﬁoo _%( )2 |b = hmb%oo _%( b)2 + (lne) = % We
have used Ine = 1. \

(e) [ a’dx Solution: Since [ z3dx = limy_,« fob Adr = limy 00 & = 00,

so [* a3dx diverges.
| [~ 2° e~*"dx Solution: We first integrate [ % *"dr. Let u = —a?.
Then du = —3z%dz and 22dz = —%. Hence [ 2% % 'dr = [e* (- %) =

u _ 3 . b _ 3
-£+C = e dr = limy_o [, 2% dr =

31b

. - . 53 0 _.3
limy_, oo —% = limy 0o —5— + % = % Now we look at f_oo e " dzx.

0

0
0 2 3 T 0 o _ 43 1 e
We have f_oow e dr = llmbﬁ_oofb rie " dr = limp_ o —

b
. 53 .
limp_s oo —% + £5- = co. Here have have used lim,_, ., —b* = 0o and

limg—oce® = co. Thus [ a2?e ~**dz diverges. Note that e 2% dx

3

—x

3
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converges if both [°_2%¢*"dx and [;° 2%¢~*"dx converge. Note that
[ a2~ dx diverges if either [°_a2e""dz or [ z%e~*"dx diverges.
3. Solve the differential equation (a) j—g = y? — 4y + 3 with y(0) = 3 (b)j—g =
y? — 4y + 3 with y(0) = 2
Solution: (a) Note that 4> —4y+3=(y—1)(y —3) Soy =1 and y = 3 are
equilibrium of the differential equation % =y* — 4y + 3 So if y(0) = 3
then y(z) = 3 for all z.
(b)Note that dy = y —4dy+3 = ( - 1)(y 3). Separating the variable, we

have [ o——dy = [ dz. yl—y3) +— Multiplying (y —1)(y — 3)
to both 51des we have 1 = A(y — 3) + B(y —1). Pluggmg y = 1 and
y:3,wehaveA:—%andB—1Thusmz—i 4+ 3503 and
fmdy:f(—%-y—il—i-% y—)dy——%ln|y—1|+%ln\y 3| 1ln| |+c
Thus [ —5=5dy = [dz can be integrated to get ;In|'= 2 =z +e,
ln| ] = 22+ c; (here ¢; = 2¢0) f’/—? = e¥rter = ¢1. 22 = (e where C = ¢.

From ZT“;’ = Ce?®, we have y — 3 = Ce®*(y — 1), y — 3 = Ce*y — Ce*,

y— Ce*y =3 — Ce?, y(1 — Ce*™) =3 — Cehand y = i"gezi Using the

=92,3C _9 3_(C=2-20C,

initial condition y(0) = 2, we have 3=&¢ , =%

—C+20=2-3and C =—1. Thusy = fizzz
Remark: Note that if you try the initial condition y(0) = 3, we have
320 =3,3-C=3-3C,2C=0and C =0. Thus y = 3
4. Suppose that & = —y*(y — 3)(y — 5)

(a) Determme the equilibria of this differential equation. Solution:
Solving 3*(y — 3)(y — 5) = 0, we have we have y =0, y = 3 or y = 5.
So the equilibria of this differential equation are y = 0, y = 3 or
y = 5.

(b) Graph % as a function of y, and use your graph to discuss the
stability of the equilibria. Solution: We plug in the value y = —1 <
0,0<y=1<3and3<y=4<bandb<y=06to —y*(y—3)(y—5).

From the graph below, we know that y = 0 is unstable, y = 3 is
unstable, y = 5 is stable.

y -1 1 4
(Y =3)(y =5 | —(=1)*(=1 =3)(=1-5) | 1?1 =3)(1 =5) | —4*(4 = 3)(4 = 5)
Slgn - - +
y 6
—y*(y =3)(y = 5) | =6%(6 = 3)(6 —5)
sign -
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dy =-y"2(y-3)(y-5)
J o dt

2

decreasing .

FIGURE'l. Graph for problem 4

(c) What can you say about the solution lim; . y(¢) if y(0) = 1 or
y(0) = 4? Solution: If y(0) = 1, we know that y is decreasing to 0
and lim; ., y(t) = 0. If y(0) = 4, we know that y is increasing to 5
and lim;_,, y(t) = 5.
5. Suppose that % = ¢(y) and the graph of % as a function of y is given
by the figure above

dy=gly)
)| dt

decreasing /@% decreasing ingreasing
— 0 <« S5
% 3 2 1 4 \ 2 3 b s 7 1 5 R
-2:upfstable " 1:stab 5:unstable 8:unstable

FIGURE 2. Graph for problem 5

inqeasing

(a) Determine the equilibria of this differential equation. Solution:
The equilibrium of this differential equation are y = -2, y = 1,
y=5and y =28

(b) Use the graph to discuss the stability of the equilibria. Solution:
From the graph on next page, we know that y = —2 is unstable,
y = 1 is stable, y = 5 is unstable and y = 8 is unstable.
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10.

11.

12.

(c) What can you say about lim; . y(t) if y(0) = 3 or y(0) = 6 ?
Solution: If y(0) = 3, we know that y is decreasing to 1 and
limioy(t) = 1. If y(0) = 6, we know that y is increasing to 8
and limy_.y(t) = 8.

. A standard deck contains 52 different cards. In how many ways can

you select 7 cards from the deck? The order of the card is not impor-

tant. So the answer is C(52,7) = —7!(552217)! = 2L — 52515049 48.47.46
Suppose you want to plant a flower bed with 3 different plants. You

can choose from among 5 plants How many different choices do you
have? The order of the flower is not important. So the answer is

_ 5l 5 _ 543 _
C(5,3) = 3I(5—3)! — 3121 — 321 10.

. A committee of 2 people must be chosen from a group of 4. The

committee consists of a president, a vice president. How many com-
mittees can be selected? Solution:There are 4 ways to choose the
president and 3 ways to choose the vice president. So the answer is
4 -3 = 12. (The order is important because the role of the committee
member is different. The answer is P(4,2) = 2 =4-3=12))

. An amino acid is encoded by triplet nucleotides (three nucleotides).

How many different amino acids are possible if there are 4 different
nucleotides that can be chosen for a triple? Solution: There are 4
possible choices for each nucleotides. The answer is 4 -4 -4 = 64.
You have just enough time to play 3 different songs out of 5 from your
favorite CD. In how many ways can you program your C'D player to
play the 3 songs? Solution: The order of the song is important. So
the answer is P(5,3) = z%; = 5 =5-4-3 = 60,
Suppose that you want to investigate the effects of leaf damage on
the performance of drought-stressed plants. You plan to use 5 levels
of leaf damage and 3 different watering protocol, you plan to to have
4 replicates. What is the total number of replicates? Solution: The
answer is 5- 3 -4 = 60.
Ten children are divided up into three groups, of 2, 3 and 3 children,
respectively. In how many ways can this be done if the order within
each group is not important? Solution: The order of the children is
10!

not important. So the answer is 5.



