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Maxima 5.19.2 http://maxima.sourceforge.net

Using Lisp SBCL 1.0.29

Distributed under the GNU Public License. See the file COPYING.
Dedicated to the memory of William Schelter.

The function bug_report() provides bug reporting information.
(%i1) batch(answers01.max)

batching /Users/uberphysicist/Documents/Teaching/MA4005 Engineering_Maths T1/tut
orials/answers01.max

(%i2)
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

(%i3) Q1
(%i4)
(%I5) Tk | Akkkk

2 2
(%i6) fry +x
(%i7) Diff(f, x) = diff(f, x)
(%07) Diff(f, x) = 2 x
(%0i8) Diff(f, y) = diff(f, y)
(%08) Diff(f, y) =2y
(%'9) *kkkk ” *kkkk

35
(%i10) fixy
(%il11) Diff(f, x) = diff(f, x)

25
(%011) Diff(f, x) =3 x y
(%i12) Diff(f, y) = diff(f, y)
3 4
(%012) Diff(f, y)=5x y
(%|13) *kkkk ”l *kkkk
2
(%i14) f:(2xy —4y)exp(x)
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(%i15) Diff(f, x) = diff(f, x)
X 2 X 2
(%015) Diff(f, X) = %e (2xy —4y)+2%e y
(%i16) Diff(f, y) = diff(f, y)
X
(%016) Diff(f, y) = %e (4 xy —4)
(%il?) kkkkk [y Fhokkk
(%i18) f:sin(by + 2x)
(%i19) Diff(f, x) = diff(f, x)
(%019) Diff(f, X) =2 cos(5y + 2 X)
(%i20) Diff(f, y) = diff(f, y)
(%020) Diff(f,y) =5 cos(5y + 2 X)
(%|21) *kkkk \Vj *kkkk
3
(%i22) f:5xy cos(y + x)
(%i23) Diff(f, x) = diff(f, x)
3 3
(%023) Diff(f, X) =5y cos(y + X) —5xy sin(y + X)
(%i24) Diff(f, y) = diff(f, y)
2 3
(%024) Diff(f, y) =15 xy cos(y + X) =5 xy sin(y + x)
(%|25) *kkkk V| *kkkk
Xy
(%i26) fir———
2 2
y X
(%i27) Diff(f, x) = diff(f, x)
2y 1
(%027) Diff(f, X) = — + ——
3 2
Xy
(%i28) Diff(f, y) = diff(f, y)
2x 1
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(%028) Diff(f, y) = - — - ——
3 2
X
(%|29) *kkkk V“ *kkkk
2
(%i30) f:log(y + x)
(%i31) Diff(f, x) = diff(f, x)
2 X
(%031) Diff(f, X) = ————-
2
ytX
(%i32) Diff(f, y) = diff(f, y)
1
(%032) Diff(f, y) = ————-
2
ytX
(%|33) **kkkk V||| **kkkk
(%i34) firzx+yz+xy
(%i35) Diff(f, x) = diff(f, x)
(%035) Diff(f, x) =z +y
(%i36) Diff(f, y) = diff(f, y)
(%036) Diff(f, y) =z + x
(%i37) Diff(f, z) = diff(f, z)
(%037) Diff(f, z) =y + x
(%|38) kkkkk [y Fokokokok
2
w
(%i39) fio———-
2 3
Xy z
(%i140) Diff(f, x) = diff(f, x)
2
w
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(%040) Diff(f, x) = - ————————
2 2 3
. XYyz
(%i41) Diff(f, y) = diff(f, y)
2
2 W
(%041) Diff(f, y) = - ———————
3 3
Xy z
(%142) Diff(f, z) = diff(f, z)
2
3w
(%042) Diff(f, z) = - ———————
2 4
Xy z
(%i43) Diff(f, w) = diff(f, w)
2 W
(%043) Diff(f, w) = ——————-
2 3
Xy z
(%0i44)
(%i145) Q2
(%146)
(O/OI 47) Fhokkk | kkkkok
2 2
(%i48) f:y +x
(%149) Diff(f, x, 2) = diff(f, x, 2)
(%049) Diff(f, x, 2) = 2
(%i50) Diff(f, y, 2) = diff(f, y, 2)
(%050) Diff(f, y, 2) = 2
(%i51) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)
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(%051) Diff(f, x, 1,y,1) =0
(%|52) *kkkk " *kkkk
35

(%i53) f:ixy
(%i54) Diff(f, x, 2) = diff(f, x, 2)

5
(%054) Diff(f, x, 2) =6 Xy
(%i55) Diff(f, y, 2) = diff(f, y, 2)

33

(%055) Diff(f,y,2) =20 x y
(%i56) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)

2 4
(%056) Diff(f, x, 1,y,1)=15x y
(%|57) *kkkk ”l *kkkk

2
(%i58) f:(2xy —4y)exp(x)
(%i59) Diff(f, x, 2) = diff(f, x, 2)
X 2 X 2

(%059) Diff(f, x, 2) =%e (2xy —4y)+4%e y
(%i60) Diff(f, y, 2) = diff(f, y, 2)

X
(%060) Diff(f, y, 2) = 4 x %e
(%i61) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)

X X

(%061) Diff(f, x, 1,y,1) =%e 4dxy—-4)+4%e y
(%|62) Fkkkk |y Fkokokk
(%i63) f:sin(by + 2x)
(%i64) Diff(f, x, 2) = diff(f, x, 2)
(%064) Diff(f, X, 2) =—4sin(5y + 2 X)
(%i65) Diff(f, y, 2) = diff(f, y, 2)
(%065) Diff(f, y, 2) = - 25sin(5y + 2 x)
(%i66) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)
(%066) Diff(f, x, 1,y,1) ==-10sin(5y + 2 x)
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(%|67) *xKKK |y Fkkkk
3
(%i68) f:5xy cos(y + x)
(%i69) Diff(f, x, 2) = diff(f, x, 2)
3 3
(%069)  Diff(f, x, 2) =—- 10y sin(y + X) = 5xy cos(y + x)
(%i70) Diff(f, y, 2) = diff(f, y, 2)
2 3
(%070) Diff(f,y, 2) ==30xy sin(y + X) —5xy cos(y + x)
+ 30 x y cos(y + Xx)
(%i71) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)
3 2
(%071) Diff(f, x, 1,y,1)==-5y sin(y + X) = 15 xy sin(y + x)
3 2
—5xy cos(y +x)+ 15y cos(y + X)
(%|72) kkkkk \g] Fkkkk
Xy
(%i73) fi——-—
2 2
y X
(%i74) Diff(f, x, 2) = diff(f, x, 2)
6y
(%074) Diff(f, x, 2) = — ——-
4
X
(%i75) Diff(f, y, 2) = diff(f, y, 2)
6 X
(%075) Diff(f, y, 2) = ——-
4
. . y
(%i76) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)
2 2
(%076) Diff(f, x, 1,y, 1) = — — ——
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3 3
Xy
(%|77) *kkkk V“ *kkkk
2
(%i78) f:log(y +x)
(%i79) Diff(f, x, 2) = diff(f, x, 2)
2
2 4 x
(%079) Diff(f, x, 2) = ——— - —————————
2 22
y+x (y+x)
(%i80) Diff(f, y, 2) = diff(f, y, 2)
1
(%080) Diff(f,y, 2) = - —————————
22
| | v+ %)
(%i81) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)
2 X
(%081) Diff(f, x, 1,y,1) = - —————
22
| (y+x)
(%|82) *kkkk Vil *kkkk
(%i83) frzx+yz+Xxy
(%i84) Diff(f, x, 2) = diff(f, x, 2)
(%084) Diff(f, x, 2) =0
(%i85) Diff(f, y, 2) = diff(f, y, 2)
(%085) Diff(f,y,2) =0
(%i86) Diff(f, z, 2) = diff(f, z, 2)
(%086) Diff(f, z, 2) = 0
(%i87) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)
(%087) Diff(f, x, 1,y,1) =1
(%i88) Diff(f, y, 1, z, 1) = diff(f, y, 1, z, 1)
(%088) Diff(f,y,1,z,1) =1
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(%i89) Diff(f, z, 1, x, 1) = diff(f, z, 1, x, 1)
(%089) Diff(f, z, 1, x,1) =1
(%'90) *kkkk iX *kkkk

2
W
(%i91) fi———
2 3
XYy z
(%192) Diff(f, x, 2) = diff(f, x, 2)
2
2W
(%092) Diff(f, x, 2) = ———————-
323
XYy z
(%193) Diff(f, y, 2) = diff(f, y, 2)
2
6w
(%093) Diff(f, y, 2) = ———————
4 3
Xy z
(%i94) Diff(f, z, 2) = diff(f, z, 2)
2
12 w
(%094) Diff(f, z, 2) = ——————-
25
Xy z
(%195) Diff(f, w, 2) = diff(f, w, 2)
2
(%095) Diff(f, w, 2) = —————-
2 3
Xy z
(%196) Diff(f, x, 1, y, 1) = diff(f, x, 1, y, 1)
2
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2 W
(%096) Diff(f, x, 1,y,1) = ————————
233
XYy Z
(%197) Diff(f, x, 1, z, 1) = diff(f, x, 1, z, 1)
2
3w
(%097) Diff(f, x, 1,z,1) = ————————
2 2 4
XYy Z
(%198) Diff(f, x, 1, w, 1) = diff(f, x, 1, w, 1)
2 W
(%098) Diff(f, x, 1, w, 1) = = ————————
2 23
XYy Z
(%199) Diff(f, y, 1, z, 1) = diff(f, y, 1, z, 1)
2
6w
(%099) Diff(f,y, 1,2,1) = ————-
34
Xy z
(%i100) Diff(f, z, 1, w, 1) = diff(f, z, 1, w, 1)
6w
(%0100) Diff(f, z, 1, w, 1) = - ——————-
2 4
Xy z
(%i101)
*kkkkkkkkkkkkkkkkkkkkkhkhkkhkhkhkhkkhkhkhkkhkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkihkhikhiiikik
(%i102) Q3
(%i103)
*kkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkhkhkkkkhkhkkkkhkkhkkkkhkhkkkkhkhkkkkkhkhkkkhkkhkkkkhkhkkkkkhkkkkhkkkkkkkkk
2
(piD)H
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(%i104) V-
4
(%i105) dV_max : abs(dVdH) dH + abs(dvdD) dD
(%i106) dvdD : diff(V, D)
pi D H
(%0106) = ———-
2
(%i107) dVvdH : diff(V, H)
2
pi D
(%0107) ————
4
(%i108) aaal0l1 : [D = 6 inch, H =4 inch, dD = 0.05 inch, dH = 0.01 inch,
pi = %pi]
(%0108) [D =6 inch, H =4 inch, dD = 0.05 inch, dH = 0.01 inch, pi = %pi]
(%i109) dV_max : ev(dV_max, aaa01l, infeval)
3
(%0109) .6900000000000001 %pi inch
(%i110) float(dV_max)
3
(%0110) 2.167698930976957 inch
(%i111)
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkhkkhkhhhkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkk
(%i112) Q4
(%i113)
kkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkhkkkhkhkhkhkhkhkhkhkhkhkhkkkkkkhhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkk
2
KBD
(%i114) W ————-
L
2
BD K
(%0124 =
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L
(%i115) eqgO01 : 0 =diff(w, L) dL + diff(w, D) dD + diff(W, B) dB
2 2
2BDdDK D dBK BD dLK
(%0115) = ———————— -
L L 2
L
(%i116) aaa0l : solve(eq01, dD)
DdBL-BDdL
(%0116) [@D=--———"————————— ]
2BL
aaal0l
(%i117) aaall : expand(————- )
D
dD dL dB
(%0117) [—=——-—]
D 2L 2B
(%i118) aaall : ev(aaal0l,dL =1L pc,dB =5B pc)
dD
(%0118) [-—=-2pC]
D
(%i119) float(aaa0l)
dD
(%0119) [-—=- 2.0 pc]
D
(%i120)
*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkkhkhkhkkhkhkhkhkhkkkhkkkkkkkkkkk
(%i121) Q5
(%i122)
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
(%i123) assume(cm >0, s > 0)
2
(%i124) a:sqrt(-2bccos(A)+c +b)
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2 2
(%0124) sgrt(-2bccos(A)+c +b)
(%i125) a dot : dlff(a A) A_dot + diff(a, c) c_dot + diff(a, b) b_dot
A_dot b c sin(A) b dot(2b-2c cos(A))
(%0125) """+ ——————————
2 2 2 2
sgrt(-2bccos(A)+c +b) 2sqrt(-2bccos(A)+c +b)
c_dot (2c —2bcos(A))
+ ________________________________
2 2
2sqrt(-2bccos(A)+c +b)
60 pi 1cm
(%i126) aaa0l :[b=16cm,c=10cm, A= ——— , b_dot=—-,
180 S
9 pi
—1cm 180
c _dot=———— , A_dot = ————, pi = %pi]
S S
(%i127) a_dot : ev(a_dot, aaa01, infeval)
2 sqrt(3) %pi cm 9 cm
(%0127) = + ———
7s 14 s
(%i128) a_dot = float(a_dot)
2.197542312200758 cm
(%0128) a dot=————"—"——"——"—--—-"—-—-
S
b c sin(A)
(%i129) area . ——————————
2
b ¢ sin(A)
(%0129 = =
2
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(%i130) area_dot : diff(area, A) A_dot + diff(area, c) c_dot
+ diff(area, b) b_dot
b c_dotsin(A) b dotcsin(A) A _dotb ccos(A)

(%0130) —————————— + = + =
2 2 2
(%i131) area_dot : ev(area_dot, aaa01l, infeval)
2 32 2
2%picm 3 cm
(%0131) = =
S 2Ss
(%i132) area_dot = float(area_dot)
2
3.685109095826271 cm
(%00132) area_dot = ~—————————————————————
S
(%i133)
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkhkhkhkhkhkhkhhkhhhkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkikkk
(%i134) Q6
(%i135)
*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkhkkhkhkhkhkhkkhkkkkkkhkkkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkkkkk
2
(%i136) V:ipir h
2
(%0136) hpir
(%i137) V_dot : diff(V, h) h_dot + diff(V, r) r_dot
2
(%0137) 2hpirr_dot+h dotpir
2 cm 3 cm
(%i138) aaal0l1 : [r_dot = ————, h_dot = ————,r=10 cm, h =20 cm, pi = %pi]
S S
2cm 3cm
(%0138) [r_dot=—-———, h dot=-———,r=10cm, h =20 cm, pi = %pi]
S S
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(%i139) V_dot : ev(V_dot, aaa0l, infeval)
3
1100 %pi cm
(%0139) =
S
(%i140) V_dot = float(V_dot)
3
3455.751918948773 cm
(%0140) V dot=————————————————
S
(%i141)
*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkhkkhkhkhkhkhkkkkkkkkkkkkkkkkk
(%i142) Q7
(%i143) kill(all)
(%00) done
(%i1)
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkhkkhkhkhkhkhkhkhhkhhhkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkikkk
(%'2) *kkkkkkkkk a *kkkkkkkkk
(%i3) f:yexp(3xy)cos(xy)
33Xy
(%03) y %e  cos(xy)
(%i4) diff(f, x, 2)
3 3xy 3 3xy
(%04) 8y %e cos(xy)—-6y %e sin(xy)
(%i5) ratsimp(diff(f, y, 2))
2 33Xy 2 33Xy
(%05) (-6 X y—-2x)%e sin(xy)+(8x y+6x)%e cos(xy)
(%i6) ratsimp(diff(f, x, 1, y, 1))
2 33Xy 2 33Xy
(%06) (-6 Xy —2y)%e sin(xy)+(8xy +6y)%e cos(xy)
2X—-3Yy
(%i7) g:—————-
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X -2V
2X-3Yy
(%07)
2
X —-2Yy
(%i8) factor(ratsimp(diff(g, x, 2)))
2 2 3
26y +9x y—-12xy-2Xx)
(%08 = ————————
23
| y-x)
(%i19) factor(ratsimp(xthru(diff(g, y, 2))))
4x(3x—4)
(%09
23
. (y-x)
(%i10) factor(ratsimp(diff(g, x, 1, y, 1)))
3 2
206xy-4y+3x —6X)
(%010) —
23
_ (2y-Xx)
(%Ill) *kkkkkkkk b *kkkkkkkkkk
(%'12) *kkkk | *kkkk
NRT
(%i13) P:—-
Vv
NRT
(%013
V
(%il14) dP : diff(P, V) dV + diff(P, T) dT + diff(P, n) dn
dnRT ndTR ndVRT
(%014 + =
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V \ 2

V
%|15) *kkkk ” *kkkk
(%i16) P : ev(dP, n=n0, T=TO, V=VO0, dV = - deltaV, dT = deltaT, dn = 0)
+ PO
nO deltaT R nO deltaV R TO

(%o016) - + + PO

VO 2

VO

(%016) /Users/uberphysicist/Documents/Teaching/MA4005 _Engineering_Maths_T1/tut\
orials/answers01.max
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