ANSWERS TO EXAMPLES AND PROBLEMS.

VOLUME II
CHAPTER XXIIIL
Pace 44.

2. 2308 < by(ch- dby. 6 I—= / / p 2uvdudo

5% uvg Nvi— dud
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W 1 j"a’*f_b’f"ﬂf@, ey [* [ e
vf
15. 7= f f
dydu

16. Isf f' (Vp+ VQ)ZJ_r_v’ Vp, Vg being the values of V at
Pand @, the intersections of 22+ y2=wu, 2y=v in the first quadrant.
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;" f; L fc “awv+ | 2‘/‘1‘—_6‘113/ ;‘/bl_ &V,
a

o] Tueor [ o[ Ta-fufs o
=[(ag [*an (v)=[Can[" as(%v) 2. One.

o [ fz “2"255;’ Y dvdn, P, v)=d(z, 3). 22. Art. 832.

. I=— c’f (sin?§ + sinh?9)d§ dy.

I= ;—r cot a+sinh~! cot a.

i S=abcffsin 0’\/coz:0+sin’ (cos“'(ﬁ Sln2¢)d9d¢

CHAPTER XXIV.
Pace 144.

; l{r( )} /r( ) 22, A=a(1£o(§°571’1, (21‘15)2;:)2}21

Art. 902, /7 sech ra.

CHAPTER XXV.

Pace 176.
Mr+v+’i&’%‘.§_§%l) 2. 7y patbicd
z 3 y 1§ }L PpHa+3 h p+g+3
p+1l g+1 ptq+3 ﬁx"*’*’ hf*"“
(i) T Y 5 454
a b ¢ 1583-5,4
z 1 S, pratr+i _ 52p+¢+'+4 3
(ii) (p+l)a_et'c =p+q+7‘+4 81p+q+r+3_ Sppratr+s’
oy~ @ 3024 b%4c2 §,8—-6,8
(iii) Z=5 6§ arbige 815 8:5’ ete.
Tpa¥h3c?[1890. 6. Ma*/N3, M(b*+c?)d.

. M=pRS{r(a+b+c)+4(f+g+h)}30.
. M=mpabe(a?+ b2+ c?)/30, z=>5a(2a®+b*+c?)/16(a’+b+c?).

A= M[2b% + c?a® + a?b? + 3b* + 3¢*]/T (0 + b% + ¢2).

£ (R (g )
s T f wm=1f(v) do. 18 22 ()] ()
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968 ANSWERS TO EXAMPLES AND PROBLEMS.

CHAPTER XXVI.

PacE 212.
4, /2
5. A system of discontinuous lines and points, the origin being the
centre of the system,
(~e<z<-1), 2=-1, (-l<a<-3}), z=-3} (-i<z<0),
T T T T ete.
gt At LS e I=1g o
6. The part of the plane z=1 between y= +2
which contains (1, 0, 1).
The part of the plane z= —1 between y= + 2
which contains (-1, 0, —1).
The parts of the plane z=0 between y= +2
which contain the y-axis.
The portions of the lines 2/1=y/1=(z—$)/0,
z[1=y/(~1)=(z—4%)/0, for which z is positive.
The portions of the lines z/1=y/1=(z+1%)/0,
z/1=y/(—1)=(z+%)/0, for which  is negative.
9. A staircase of “treads and risers,” the former consisting of lines, the
latter marked by points.

Pagr 237.

— b*-dac 3
TAPY P 6. o, |, sin" 10 d0=ete.

a

V3
20. (@)0,(®) % () , (d) . 23 2%, 7" T cos .
o —%(108-1—-)‘ -

33, :/2—; L a-v'{l—e , i } dy. 42, Nr[2e.

CHAPTER XXVII.
Pace 289.
27. (i) log 7%2 3 (il) (n+4)log(n+4)—2(n+2)log (n+2)+nlogn ;
(iii) #{(n+6)*log(n+6)-3(n+4)*log(n+4)+ 3(n+2)*log(n +2)-n?log n}.

CHAPTER XXVIIIL

Page 353.

ko k! g
2 F+n)k+n-1)...0 14, 7a"/2n.

28. B-B'=y-7y'; oy +ay’ +a'B+PBy'=ay+a’y+af'+By;
o'y (a+B)=ay(a’+ ).

™ 1 1 T, a+b

30. 1I'/4. 33. rﬁ(ﬁ_ﬁ) 57. Zlog-a—:—b
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CHAPTER XXIX,
Pace 415.
L () @+90, ntanrd;

oY e t: fee
(i) V(log J#?+y2)? +(tan—? ylz)% tan~ ]o::,i/{? 3 (iil) @ yloga.

(iv) A1oBNTHY-btan=y/z b 100 /7T 42 4 ¢ tan~y/z.
tanh
(v) AMecosh?y —cos?z, tan—? e ;’l 3

(vi) Ncosh?y —sin®z, —tan=?(tan « tanhy) ;
(il 24/sinh? y 4 cos? Z tan
cos 2z +cosh 2y

(viii) é[(tan_ll_T_yZ)u(mh—x Tﬁ%zyTy‘a )2]’:

—1(tan x tanh y).

2y 2
an—1 e P e (B g - O IR
tan {ta.nh gy tan l—zﬂ—yﬂ}'
4, (i) =1k, 2+00/2; (i) 1+¢, —2:+:2;

(i) STz, =80 o0 (iv) 1+, 2+00/2,

5. (i) One in each quadrant ; (ii) 7 in each quadrant ;
(iii) One in each quadrant and one on negative part of z-axis ;
(iv) and (v) z in each quad. and one on —™ part of #-axis ;
(vi) = in each quad. and one on each part of y-axis.

6. (i) ¢, £2, —1+4¢; (ii) £ £2,6.
7. (i) Cassinian, (ii) Two st. lines, (iii) Rect. Hyp.
8 (X%2-a? cos‘c)’}/a2 sin ¢ cost c. 9. p=a’l4rt 11. A diameter.
_¥n Yy
15, (ii) Xs=ae ¢ cos;"‘, Ys=ae ® sin -E'";
(v) (@) Concurrent lines, Meridians ; (b) Conc. circles, Parallels of lat. ;
(¢) Equi. spirals, Rhumb lines.
16 (ay"—a?)(b,"— b,")/n.

CHAPTER XXX.
Pace 479.
1. (i) 3(z,- DE+3e, (ii) §1-3(a-1E 2. 2mising,2micosa, —msina
3. 2mea, 4mea, 2me, O. 12. z/x/cT"’—_zz.

an/3 L
i iaz (sma+sm écosh—-f—w/scos2smh——>, ifa<l; 0i a>1.

18. 0if a > 1, 2mlog (1—a) -2 if a < 1. 19. m, 2m, om.
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970 ANSWERS TO EXAMPLES AND PROBLEMS.

CHAPTER XXXI.

Pace 520.
6. a= —4}, =5

22. (i) ksm‘1 (£snw); (i) ¥ smh‘l (lccl;’ ) ; (i) tnu —amu.
31. (i) amwu; (ii) _F tan—! <er’ ctn u) 3 (iii) —sech=!(%snu).

62. {(#*+9°)(1 - 2% — *(1 + 2%} = 42%2(1 - 24)(1 - ).

63. Put y=(1+k)z/(1+42?). Multiplier 1/(1+ %), Mod 2vE/(1 + k).

CHAPTER XXXII.
Pace 561.
11 p*i(u)/(n+1); logp(u); ™ ; 2NaE5(w)—Tp(u)—J.
12, 39'(w)+ 5 Tu; (oW () — f5I{(u)+J5Ju; APs+BP,—Cf(u)+Du

(Art. 1432); 7 )[10 ezu{vo'gz+:;+0] where @(v)=0;

T [~ (=0 (o) - 2up ) -9 %

2{9/(0)}3[ P(u—v) — P (u+v)—2upP'(v)— “"I'(l’)fp(u) 30 ()" (v )f{?(u)}.
19. y=c19(u, v)+c,P(u, -
32. (i) lgc>’u+{(gav)2+i}u+2ga('p){(u)+(3’-

¥ 6 12 ;

(i) g [ - S~ L) 2ufv<v)—g—((jj)) {108 ezu«v)gg:—;:;}] +0.

<= {o(3)-so} () o).

CHAPTER XXXIII.

Pace 598.
1. I=1+43A% J=A-A, H=-144[A(2*+y*) - (1 —3A2)2%y2],
A=(9A2-1)%
8. z=(u,39,25), x=z[(z—1). 10. z=—-3+6/22%
12. sin~'u, cos™'u, 1, tanwu, for £=0; tanh™'u, sech—lu, sechw, sinhu,

for k=1.

Lo i

1 1 e, —e.
ey ) EETN e ke 8 -3
14, ,"1 o tan \/ o 3 By e tanh \/ ; (z—e)”

4 2 6 1
=@~ == 2 . = -1 s _
15. u=p~1(y,0,36), y=1+2¢%; or u 78 \/t’+4’ mod~/§

6
st - 2= — 44—
16. 2*“-—?"(% 0, 15), t=1/4z (t 4 x“) i
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ANSWERS TO EXAMPLES AND PROBLEMS. 971
22. (i) 2[{(@)-{(w)], where z={(u,0,4) and @(a)=a;

H J-logezu«aw(a+ 2,

where 2= (u, 0, 4), u=0"1(2,0,4) ;

(iii) 2u— T log e2%() Zé: +:3 3 [{(u—a)+ (u+a) — 4u), a=0"1(2,0,4) ;

W3 wola—w) ° ¢ T(B—u
(iv) ——logez“{()o_( ) +7% logez“ e ),

where z=§+@(u, &2, —4%), p(a)=2, p(B)=1
(v) u+log32“4(‘)a-("' ) where x—w and @(a)=2.

atu)’ @(w, 0, —4)-2
23, 1=¥a-alaze) [t +3 pfﬁ“’e
(e e)‘fa v T(v—u)
2. I=Va—au+ o) {ezu-:u o

where v= p{e3+(e1—e2)a’, I, J}
27. wW3=K —amu, 2v/3=snu~/3/dnus/3; mod V2/3;

or y=(w, —u) where y= z+(196)6z+l and x=(122-17)/(122+11).

u;_______g___sn_l(.\/aa_% z—ay «/ag—al ag— a4)
i J !
(@y — ag)(ay — as) A=) T—y A3 =y Gg—ay

(Art. 1339).

CHAPTER XXXIV. SecrioN I
Pace 650.

1. The points are opp. extremities of a diam. of a circle, centre at origin
diam.=a.
2. y=sinh na/sinh na. 4, rmsinm@=a™, where (n+1)m=n.

6 i ii iii iv v vi

Force/u?= | yla® | a/2)2 | a®yl(a®+32)? | a®ly® | yla® | a/2y?

rep. | att. rep. att. | att. | rep.
Line y=0 |y=c y=0 Y=o | y=a|y=a
vii viii ix x

2ady? a*bt
Force/ut= | a*ly® | 1/3aly} (a -i-g.:/‘)2 {6 +(a® - b2)y?)®

rep. att. att. rep.

Line y=a| y=a t y=o y=0
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972 ANSWERS TO EXAMPLES AND PROBLEMS.

i TRl e v vi vii viii
Force « | const. ” 72 r 8 v rant1 r
4 rep.n > —1
‘rep. | rep. | rep. | Tep. | rep. | att. | . ;| Tep.
Circle | r=0| r=0 | » =0 | r=0 A =
r= r= r=0 | r= = r=awo bl 3 r=a
ix X xi xii
y g i | a?b? b 2a
33— 4,2 AR gl e AN AR e S
pi=4?+B o nta 5 =a’+ b —r? g
Force « r 7/(r2+ a?)? rl(a?+ b2 — r2)? 1/(2a —r)?
rep. 4 +
At e rep. rep. rep.
Circle r=’\[;A1-9 r=0 r=w r=0

9. The parabola 11(y — 1)+ 3x(z+4) =0 satisfies the conditions.
10. Two straight lines equally inclined in opp. directions to the z-axis.
11. Rect. Hyp.
12 and 13, Circular arc. Discont. solutions as in Art. 1505 (1).

14. A central conic. 16. y=asin’rTz , where a is known.

19. Ellipse. Centre on initial line. Action a min. Free path under
att. radial force to focus.

22. A circle. 25. A. catenary.

28. A circle. Max. area for given length [p=A4 + Bcos (Y +a)).

31. Parabolic arc wrapped on a cone. Focus at vertex. Axis along a
generator.

CHAPTER XXXIV. Secrion 1I.

Pace 692.
1. y=acoshn(x—b). Minimum.
3. Taking ¢ +™ and
Ly > —a, (2, > 2> — a, min.), (x,> 2, >a, max.), (¢,> — a > 2,, neither);
&g < — a, (2, < 29, Max.), (2o < #; < — @, min.), (#o < — a <, neither).

CHAPTER XXXYV. SecrioN I
Page 717.

1. If a cosine curve y=cosx be drawn from #=0 to == and a point
placed at the origin, the total graph consists of this portion with
repetitions from = to 2w, 27 to 3, ete.

10. ¢(v)= i dg sin’-"—(?—r, where
1 3

2 a a a a
An=-—| ¢,( 1 =cos nmw -1 )+ ¢,( cos nm =L — cos n -2 )+ ¢5( cos nw =2 = cosnrr ) |.
nr ag g ay ag
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Al

14,

b TG (2r 1) g 7
2 ©
2. % + 42( - 1)'}.‘. cosrw (—m<a<m). A series of equal parabolic arcs.
4/cl Al ! @r+Dme, K 262 1 (2r+1)2mx
S md-Vagpisor T IR
S8 0001
4, r%(2r+ T sin (2r+1)z ; 0 to 7 inclusive.
5. 2::::2 5 (1 —cosp-:r)smp— sin p}rx
6 y=- -—x (Oto2—a); y= —-2‘;6 a‘rrz(2c—x), (2c~a to 2¢).
nrw (> aedr mr 28 . nw 413
T S, Ay=(- g timn) 00 g Hmmsin g - o
nrx 2 4B 212 nr 8
B.,+EB cos ——, B,= (2mr 3”3) Lkl b prom LR ol Bo_ﬂ.
10 AL i A cos - cos 7 ; repetitions of the part between x=0
‘ 48a a1r2 2 l I b
and 2= l.
13. If f(«) changes to ¢(z) and /' () to ¢'(z) at #=a,
%.—: {af(.r) sin n%z‘dx-«}-fd;(x) sinmdx,
! T
ng= =T 4,43 [ fla)eos "7 f(O)]+ [¢(z)( 1"~ $(a) cos 3= |.
1 @© ﬂbﬂ 7'” bﬂ
16. u=>% e (A ,,.)f £($) cos n(h— B) dep.
43,1 ;
19. _’—r§o_‘, 371 sin (27 + 1) —a-.
27. C=% ta.n—l2"1"'_°::20. Arec of a circle, centre at the origin, and radius

ANSWERS TO EXAMPLES AND PROBLEMS. 973

P(z)=do+ i::A n CO8 2072 [t + %Bn sin 2nwz/ag, where
do={c1a5+cx(@y — ay)+c5(as - ag)}/as,
4,= %r {¢, 8in 2nma,/as+ ¢;(sin 2nwras/a; — 8in 2nway fas)
— ¢38in 2nmwa,/as},
B, =,’%{c1 (1 - cos 2nmra,/az)+ cy(cos 2nma, [as — cos 2wna,y/as)
+¢5(1 — cos 2nma,/ag)}.
Repetitions of the portionof y= (7% — 22)/12 which liesbetweenx= + .

CHAPTER XXXV. Secron II.

PagEe 737.
842 fntl (2r+1)we

}ra symmetrically placed about the initial line, and subtending an
angle 7 —2a at the origin ; together with the origin itself.
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974 ANSWERS TO EXAMPLES AND PROBLEMS.

CHAPTER XXXVI.
Pace 786.
2. (;—r+11—r)(rad.)'. 7. 3a%2, 5a%2, axis=2a. 8. Art. 1650 (12).

10. Edges 2a, 2b; (i) (a2+b?)/3; (ii) and (iii) 72+ (a®+b%)/3 for a point
dist. » from centre.

11. (i) a; (i) 4a/3. 12. 10a/7, a (axis 2a).
13. (i) sides a, b, ¢, (a?+b2+¢%)[6; (ii) a?*/3 (side=a);

(iii) 6a?/5 (rad.=a) ; (iv) a?/2 (edge=a).
14, 2/a, 3/2a, a=semi. maj. ax. 36. 17a2/16.

39. 2(/b+c?—c)/b?% where b=rad. of disc, c=dist. between centres.

CHAPTER XXXVII.

Pace 849,
e2\m r’ n
5. m+,.g"(;_b) (1_;5). 6. (a) v%; () 153 (© -
+ o U 12. 280/1287.
4 . 2 - MY IR (R c? c?
23. mat 24. a—2+;(1—a—2)8]n 1%—; a(1+27"2)¢1—4-—a—3 25. b/2a.
o7, (Zp)! (Z9)! (P1+¢1)! (P2 +s)! ... (Pn+n)!
PilPa! . Ppla! sl gp! (Zp+Z9)!
£p+1)(2i-‘1-2)...(2p+n—1) !
Cp+g+1)(Zp+9+2)... Cp+q+n-1)
28. 128/457. 39. 5¢/6.
CHAPTER XXXIX.
Pace 931.
4. 5+(72+2y+32) + (- 22 +2°+ Tyz + 82+ 9xy) + {102° — 62 (22 + Y2+ 2%)}

+1lzyz.

15. If sin®@ could be expressed in a finite series of P’s, it could be
expressed in a finite series of cosines.

19. Art. 1806.
CHAPTER XL.
Pace 962.
L rers Trera TrarstB(+o+a)
o s, A . s iy
* l+z+at a’ a7+ 20z +c

5. (a) conv. (b) ndlconv.; 0<n<1lconv.; nP0div.»>+w.
(¢) conv. (d) 0<n<1lconv.; n<0div.; n>1 div.

8. All conv. if m > 1, div. if m P 1.

www.rcin.org.pl



	ANSWERS TO EXAMPLES AND PROBLEMS.
	VOLUME II. CHAPTER XXIII.
	CHAPTER XXIV.
	CHAPTER XXV.
	CHAPTER XXVI.
	CHAPTER XXVII.
	CHAPTER XXVIII.
	CHAPTER XXIX.
	CHAPTER XXX.
	CHAPTER XXXI.
	CHAPTER XXXII.
	CHAPTER XXXIII.
	CHAPTER XXXIV. Section I.
	CHAPTER XXXIV. Section II.
	CHAPTER XXXV. Section I.
	CHAPTER XXXV. Section II.
	CHAPTER XXXVI.
	CHAPTER XXXVII.
	CHAPTER XXXIX.
	CHAPTER XL.



