L — (4t) =

W—8(1—t) =(8—8t) =-8
Zatem: d—g = _TS = _9

7.12.

x = acost, y = bsint

L — (acost) = a- (—sint) = —asint
W — (bsint)' = beost
Zatem: % = et — b cigi
7.13.

=Ly = ot dlat#£1At#—1
de _ (42 _ (@) -@—D)—t>@-1)"  2e@¢-1)—t>1 _ 242-2t—¢2  2-2t _ t(t—2)
dat (E) - (t—1)2 - (t—1)2 =12 — (=12  (t-1)?2
dy _ ¢ ¢t 1 _ t-(P=D)—t@2=1) _ (P=1)—t(2t) _ 2-1-22 _ 241
a = (g7) = 2—1)2 = T@o0z T @02 T Eoie

S S e S i N (2 o Y A (D12 ()

Zatem: d_g T T 0? T t—2) (=D DZe(—2) =D+ DZi(—2)  t({—2)-(t+1)2?
7.14.

=4 y=(%H)? dlat # —1
dr — (L) = V(t+D)—1-(t+1)" _ 0-1 _ _—1
dt — \t+1/ T (t+1)2 T2 T (t+1)2

dlat#0 A t#2

dy _ t \21 _ 2 1y (#3224 D2) 26 (tH1)2—t2.2-(t4 1) (t41) 2t (t41)2 22 (¢4 1)1
o = )T =@l = [+ - D7 - 1)1
_ 241) (1)t 26(¢41)1 2t
(t+1)4 (t+1)4 (t+1)3
Ldy 2t (t+1)2%7 2t 21 2
Zatem. d_g = (t+l)3 . [ 1 ] = (t+1)3 . [_(t + 1) ] = _H*_l




x:ﬁ, Y= dlat#b N t#a
de __ b\ _ U-(b—t)—b(b—t) _ 0—b(—1) b

da (E) - (b—1)2 — -0 T (-2

dy _ (L)/ _ a(a—t)—a(a—t) _ O—a(-1) _ _a

dt a—t (a—t)2 (a—t)2 (a—t)2

Lody a b—t)2 _ a(b—1)2 _ 4 b—t\2
Zatem: 7 = el v s Rl (=) dlab#0

Z—f:(\/2?2—1-1)’:[(tg—i-l)%]’:%~(t2+1)%_1-(t2+1)’:%~t++1-2t:t++l

(L) = (-DEVEFL (1) (VEFDT {wykorzystujemy obliczenia wykonane wyzej dla (V12 + 1)} =

dt VEE+1 (Vt2+1)2
V2412 t(t— 21142
B 1-\/t2+1*(t71)-\/tgﬁ - (\/t%ll) *\/(% . ‘ %th _ t+1
= 211 - 241 T2l T (241) V2
Ldy t+1 241 _ _ t+1
Zatem: 7% = EvEn T T e
7.17.
r=1" y=3t3—t
dr — ($2) =2t
dy _ (1,43 _1 2 _ 42
T=G -t =33 -1=t"~-1
Zatem d—:yc = tQQ;l
7.18.
r=1*+2t y=In(t+1) dlat > —1

e — (2 4+2t) =2t +2=2(t+ 1)



t+1 t+1
Zatem: % — 1 Lo =1
z t+1  2(t41) 2(t+1)2

7.19.

_ 2at _ a(1—t?)

142 T 1442
de _ (2at)-(14+t2)—2at(1+t2) _ 2a(14+t2)—2at-2t _ 2q42at2—4at® _ 2a—2at? __ 2a(1—t2)
dat (1+£2)2 - (1412)2 - (14¢2)2 T (122 T (1+42)2
dy _ [a(1=tD)])-(1+t2)—a(1—t2)(1+t2) _ a(0—2t)-(1+t?)—(a—at?)(0+2t) _ —2at-(1+t?)—(a—at?)-2t _ —2aqt—2at3—2at+2at3 __
dat (14¢2)2 - (14¢2)2 - (1+12)2 - (14¢2)2 -
_ —4at
T (14t2)2

L dy . —dat (1+¢2)2 ot

Zatem: 2 = (1+t‘§)2 e E) T T dlat#1 A t# -1
7.20.

r =a(t—sint), y=a(l— cost)

4 — (at — asint)’ = a — acost = a(1 — cost)
% = (a — acost) = —a - (—sint) = asint
. dy _ _asint  _ _sint _ (l—cost\—1 _
Zatem: 5 = Tlcosl) = Tocosi = (i) =1(1)
1—cosa

Skorzystamy teraz z wzoru: tgs =

sina

(1) = (tgs) ' = ctgs, dla (cost 1 AN sint #0) < (t #2km, ke C Nt #km, keC) & t#kn, keC

7.21.

r = acos’t, y = asin’t

L — a[(cost)®) = a - 3cos?t - (cost)' = 3acos?t - (—sint) = —3asint - cos*t
W — q[(sint)*] = a- 3sint - (sint)’ = 3asin®t - cost = 3asin’t - cost
Zatem: % = % = -2 — —tgt, dla cost #0



7.22.

xr = cos2t, y = sin’t

L — (cos2t) = —sin2t - (2t) = —2sin2t

W — [(sint)?]) = 2sint - (sint)’ = 2sint - cost = (1)

at

Korzystamy z wzoru: sin2a = 2sina - cosa

(1) = sin2t
Zatem: % = 2l — 1 dla sin2t # 0
7.23.

T = COSP + Psiny, Y = SINY — YCosp
& = —singp + ¢ - sing + @ - (sing)’ = —sing + sing + Ycosp = Pcosp
1L = cosp — (pcosp) = cosp — [’ - cosp + ¢ - (cosp)'] = cosp — cosp — [p - (—sinp)] = psing

. dy _ psing _ sing
Zatem: dr ~ @cosp ~ cosp tggO

7.24.
r = asint + sin(at), y = acost + cos(at) przy t =0
dx

% = acost + cos(at) - (at)" = acost + acos(at)

dy _ . . ! . .

& = —asint — sin(at) - (at)’ = —asint — asin(at)

Zatem: dy _ _ asinttasin(at) _ sinttsin(at) _QSM%'COS% o _Sinigat — ¢ (oz—&-l_" t)
dr ~ acosttacos(at) — costtcos(at) 2cos%~cos% - COS% - 9\

Dla t = 0 mamy: %’t:O = —tg0 =0



7.25.

z = cost - (cos2t)?, dla y = sint - (cos2t)z

& — (cost)' - (cos2t)z + cost - [(cos2t)z] =
= —sint - (cos2t)? + cost - 5 (cos2t)™2 - (—sin2t) - (2t)'
W — (sint) - (cos2t)? + sint - [(cos2t)2] = cost - (cos2t)

1 1
dy __ cost-(cos2t)2 —sint-sin2t-(cos2t)” 2

cost-cos2t—sint-sin2t-1

, cos2t >0

—sint - (cos2t)? + cost - 5 (cos2t)2L - (cos2t) =

—sint - (cos2t)2 — cost - sin2t - (cos2t) ™2

2 + sint - s (cos2t)™z - (cos2t) =

cost - (cos2t)? + sint - 5 (cost2t)™z - (—sin2t) - (2t) = cost - (cos2t)? — sint - sin2t - (cos2t) ™2

___cos(t42t) _ cost3t

Zatem:

dx
dla sin3t # 0

T T
—sint-(cos2t) 2 —cost-sin2t-(cos2t) ™ 2

SkorzystaliSmy tu ze wzorow:

sin(a+ f) = sina - cosff + cosa - sinf  oraz

—sint-cos2t—cost-sin2t-1 ~

sin(t4+2t) — sin3t - —Ctg?)t

cos(a + ) = cosa - cosf — sina - sinf3

7.26.
_ _cos’t _ sin’t
= Y= T dla cos2t > 0
1 1
dr __ (cos3t)’- cos2tfcos3t-[(cos2t)%]/ . 3coth~(cost)’-(c032t)§—cos3t~%~(cos2t)7§~(cos2t)/ -
dat (Vcos2t)? B cos2t -

1 1
3cos?t-(—sint)-(cos2t) 2 —cos3t- %~(0082t) T 2.(—sin2t)-(2t)’

1 1
—3cos?t-sint-(cos2t) 2 +cos3t- % (cos2t)™ 2-sin2t-2

cos2t

1 1
5in2t-cos3t-(cos2t)~ 2 —3-sint-cos>t-(cos2t) 2

cos2t

cos2t
1 1
dy _ (sin3t)- coth—sinSt-[(cos2t)%]/ . 35in2t~(sint)’-(0052t)§—sinSt-%-(COSQt)_ﬁ~(0052t)’ -
dat (V/cos2t)? B cos2t -

1 1
3sin’t-cost-(cos2t) 2 —sint- % -(cos2t)™ 2 -(—sin2t)-(2t)’

1
3sin?t-cost-(cos2t) 2 +sint-

1
L.(cos2t)™ 2 -sin2t-2

_ 2
- cos2t - cos2t -
1 . _1
__ 3sin®t-cost-(cos2t) 2 +sin3t-(cos2t)” 2 -sin2t
- cos2t
7 dy 3sin?t-cost-(cos2t) % +sin3t-(cos2t)” % -sin2t cos2t
atem dr cos2t ) -

1 1
3sin’t-cost-(cos2t) 2 +sin3t-(cos2t) ~ 2 -sin2t

i T
sin2t-cos3t-(cos2t)” 2 —3-sint-cos?t-(cos2t) 2

__ 3sin?t-cost-cos2t+sin3t-1-sin2t __

sin2t-(3-cost-cos2t-+sint-sin2t)

T
sin2t-cos3t-(cos2t) ™ 2 —3-sint-cos?t-(cos2t) 2

sin2t-(3-cost-cos2t+sint-sin2t) s

cos?t-(sin2t-cost—3-sint-cos2t) - M

~ sin2t-cos3t-1—3-sint-cos?t-cos2t

cos?t-(sin2t-cost—3-sint-cos2t)



Zastosujmy do ﬁ WZOry:

sin2a = 2sitno - cosa

2 2

cos2a = cos“a — Sin“«

sin3a = sina - (3cos’a — sin’a)

2

cos3a = cosa - (cos*a — 3sin*a)

L = sin*t - [3 - cost - (cos®t — sin’t) + sint - (2sint - cost)] =
= sin?t - (3cos®t — 3sin’t - cost + 2sin?t - cost) = sin’t - (3cos®t — sin’t - cost) =

= sin’t - cost - (3cos*t — sin®t) = sint - cost - sin3t

M = cos?t - [(2 - sint - cost) - cost — 3 - sint - (cos’t — sin’t)] =

= cos*t - (2 - sint - cos*t — 3 - sint - cos*t + 3sin’t) = cos*t - (3sin’t — sint - cos*t) =

= —cos*t - sint - (cos*t — 3sin*t) = —sint - cost - cos3t
Lostatecrmie: & = Sitestante — st — g5
7.27.

x = In(tgzt) + cost — sint dla tg3t >0

y = sint + cost

L — [In(tgst)] + (cost) — (sint) = - (tgit) — sint — cost = g% L (3t) — sint — cost =
2

dt tgit 2 tgit  cos?it N2
cos%t 1 1 . 1 . 1 .

= —3% - —51 5 — SNt — cost = -—r———1 — stnt — cost = ——=— = — sint — cost =
singt cos?gzt 2 2singt-cos5t sin(2-5t)

— 1 it _ 1—sin®t—sint-cost __ cos*t—sint-cost __ cost-(cost—sint)

T sint sint — cost = sint T sint o sint

Y = (sint)’ + (cost)’ = cost — sint



Zatem: % = (cost — sint) - ——Snt___ — sint _ ¢4 dla cost #0 A cost # sint

dx cost-(cost—sint) cost

7.28.
xr = alnt, y==2%-(t+1) dlat>0
L — q- (Int) 1

B gD =g ) =5 -1 ) =5 (1= )

Zatem: 7 = 2 = = - =1t (1-%)==%1-0t-9
7.29.

a at?
T = i, Y= 145 dlat—1

de _ (at) (14+t3)—at-(1+3) _ a-(1+t3)—at-(0+3t?) _ a-(1+t3-3t3) _ a-(1-2t3)
- (1+13)2 T (432 T (149)2

dt (14¢3)2

dy (at?)-(14+t3)—at?-(1+3) _ 2at-(14+t3)—at?-(0+3t%) _ 2at-(1+t3)—at?-3t2 _ at-(24+2t3-3t3) _ at-(2—13)

at 1) = 0+ = 1+ O A (E O
Ldy _at(2—t%)  (14£%)°  t(2-t%) 1

Zatem: g% = a(1+t3)2 Ca(1-2t3) T 1-288 dla ¢* # 3

7.30.

z = (R + r)cost — Reos(EE" - 1), y = (R +r)sint — Rsin(&E" - 1)

% — (R+r)(cost) — R~ [cos(EE" - 1)) = —(R+ r)sint + R - sin(BE - 1) - (B0 . ) =

= —(R+r)sint + R- E - sin(EE2 ) = (R +7) - [sin(EE - 1) — sint]

W — (R +r)(sint)’ — R|[sin( &

dt

=
ﬁ

1)) = (R+r)cost — Rcos(R;;T ) (B gy =

= (R+7r)cost — R- & . cos(BE . 1) = (R + 1) - [cost — cos(EET - 1)]

R R
dy (R+r)-[cost—cos( Rgr )] cost—cos( RET -t) L
Zatem: - = —— RIr - — T R¥r - - 7
dz (RA+7)-[sin( %" t)—sint] sin(“F" 1) —sint M

Przeksztalémy teraz licznik 1 mianownik powyzszego wyrazenia korzystajac z wzorow:
+5 sz’na—;ﬁ
+8

. a—B
+Stn 3

sina — sinfl = 2cos*5>

cosa — cosf3 = 23mo‘



Mamy wiec: L = cost — cos(EE" - t) = —2sin[L - (¢ + &52¢)] - sin[5 - (¢t — EE0)] =

= —2sin[5t - (1 + £E)] - sin|

N

t (1 - %)] = —QSin(%t : —R+]]§+’") . Sin(%t- R—]I;H-r) _

= —2sin(5t - 2 - sin(3t - L)

oraz:

M = sin(EE - t) — sint = 2cos[5 - (Bt + )] - sin]

R '(%t_t)]:

1
2

= 2cos[bt - (B + 1) - sinfbt - (22— 1)] = 2e0s[3 - ()] - sinfLe - (E22)) =

[\

= 2cos(5t - 2 - sin(5t - %)

R

. - dy L 7231n(1t 2R+T]szn(lt =) sin(lt-2R+T} . 1 QR+r\ __ QR+r
Czyli ostatecznie: 7% = &% = 2eos (30 QRR+T) Sm(;t ;) = —cosét'm?) = —tg(3t - H) = —tg(HEre),
dla cos(%t . QR%) £0 A sin(%t - 5)#0
7.31.
r=1+4¢e% Yy=ap+e ¥
=1+ (") =0+ (ap) = ae™
j—f; = (ap) + () =a+e - (—ap) =a—ae" % =a(l — e %)
Zate d_‘z - (laeea;mp) = l_ec:l;a(p eiv e;(:p = W —eW.e W= (& 2a¢
7.32
r = e = e~ at

dt
dy —at\/ _ ,—at r_ at
T=(e") =e " (—at) = —ae

_ —at _ _ _
Zatem d_ii — Zeeat = —¢ at e at _ —e 2at




7.33.

Uwaga! Zeby rozwiazanie zgadzalo sie z tym w odpowiedziach, wzor dla wartosci

y musi by¢ podniesiony do potegi trzeciej a nie drugiej jak to jest w tresci zadania.

T = (eat_1)2 y = (eat_1>3

((ij_ﬂ; — [(eat _ 1)2]/ =9. (eat _ 1) . (6at _ 1)/ =92. (6at _ 1) . (eat)/ =92. (eat _ 1) . eat . (&t), —
=2a- (e —1)-e™
d_?z — [(eat _ 1)3]/ —3 (eat . 1)2 . (eat . 1)/ -3 (6at . 1)2 . et (Cbt)/ — 3 (eat o 1)2 eat

L dy _ 3a-(e®*—1)%2.e% 3 a
Zatem —g—m—ﬁ'(et—l)
7.34.
x = arccosﬁ Yy = arcsinﬁ
. _ _1 _3
‘fl—t = (aTCCOS\/11+t2), = \/1_( 11 F [(14+t2)72]) = — 171 = (—%) 1+t (1 +2) =

Ve 2

_ 1 1 23 o 1 2-% ., t0H)7E ) (4e)E
R R =R L e CEE

142 142 1462

1+¢2)~1 _
= T (1 g2)
1 1
B — (aresin—t=) = L () = ——— [ ) = ———. - (Qht2)2 (1423
"’ Y MY /N THIC LY = EL
(142) 2 — -1 (1442) " 5. (1442) 1 (142)3 e (1442)"
= \/11 . 21+t2 = (1 —|—t2>2 . i+t2 =
142

— (142 (14822 =2 (1+12) 2] =1 —2- (142
Zatem' @ o 17t2-(1+t2)71 o (1+t2)7t2-(1+t2)71-(1+t2) 14221 |t\_1 B m o 1 dla/ t > O

©dx T ﬁ(uﬂ)—l - ‘Tt‘-(1+t2)—1-(1+t2) - ﬁq -t Tt 1 dlat<0
dlat#0



