










1. f(t) = sin-It  i + cos-‘t  j

2. f(t) = (t3 + 2t)i + sin t j + e’  k

3. f(c)  = (t2+ I) i + te’j + In t k, t > 0

4. f(t) = t4  i + sinh I j + tanh t k

5 .  f(t)  =  e- I”‘f  + (t3 + t’)j,  t + 0
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3.2 ‘+lalUlfa  6ktZ&l”F1-blL~4  (Velocity and acceleration)

lea  2 ix4
-.
R : x(t);  +  y( t ) j

na1aJtla  (V) = dT;
z-

7 dxf+ d y j
dt x

r= df
-

! /dr

F = m;
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94 a -’ +

arm R = a cash  W I i + a sinh wt j

v
->

= aw sinh wt  i i aw cash  wt  j
-.

a =  aw2  cobh  wt  i + aiv’  sinh  w t  j

=  w2R
-*
F z ma

.a
= mw2R

d
n”aOFhl  3.2.2 %<  F = cos  t i + siri  t  j

1 5 2 M A  2 1 3





-*
mR = - c o s t  i  +(mv,t  + t  ~ s i n  t)j +  (mc +  I)i

= (mc + I - cos t) i + (mv,t  + t - sin t)j

‘; =  1  { (mc + I - cos t) i + (mv,t  + t - sin 1)  j  }
m

= m a
-+

=  m  d2R

dt2

-+
= mdV

K

-.
?i  t = 0, V = V, cos  0 i + V, sin a j

* *
V, cos  a i + V, sin a j  =  C,

v
-*

= -gtj +  VOcosc”  i  +  V,sincr  j
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= V, co5 a i + (V. sin a - g)j

ii

Y  -

= V,,t cos  a i + (V,t s in  cy  - gl’)j  + C,

-.
R = V”t  cos  cI i  +(Vot  t i n  a ~ sz)j FIOPI

2

94  D

anwi 7x

;
t
a

t = 0, v

a

= cash  3t i + 2 sinh t j

= 3 sinh 3t i + 2 cash  t j

= 9 cash  31  i + 2 sinh t j

= 2;

= 9:

1%  3  8;  R(t)
.f -

=  x(t)i +  y ( t ) j  +  r(t)k
+ + -

V ( t )  =  dA(t)  =&i  + &j  +&k
dt dt dt dt

* - -a

& _= dV(t)=qi+Lyj+&k

dt dt- dt2 dt2

Flm
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n”3SdlSwd  3.2.5
-.. - .+
R = e’i  + ei sin I j + e’ cos t k

-I

V
-.> -#

= e’i +  (&OS  t + e’sin t)j + (e’cos t - &sin  t)k

a = e’i + (- e’sin t + e’cos t + e’cos t + e’sin t)j

+ [ -e’sin  t + e’cos t - (e’cos t + e’sin t) ] k
*

= e’i + Ze’cos  t j - Ze’sin t k
- .+  -.

t = 0, v =  i + j +‘k
e -

a = i+Zj PlmJ



-t
1 .  R  =  tT+ t ’ j  + (It&

3. R = iin f i + cos  ty + 3r41\

4. R  = e%nti +  $costj  +  eeti
- -

5.  R  = (et  + e -‘)i  + (e’  -.- em’)j  + I Ii
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3 3 maluerla%  (Arc length)

%JlU  3.3.1  RalWJ7a  (length)  910.~  “R  =<(t)  &I

&Odd  3.3.1 ?‘I? R  = 2 cos  t i + 2  sin  t;

&
dt

= -2sinti  + 2costj

~+dRI Idt
= /4sin2t  + 4cos*t

=2

5 = J2’2dt
0

= 2t 2n
I O

= 48

Cl”aBfh-3~  3.3.2
- +

?ps”  R  = e[cos  t i + e’sin  t j + elk

94  D
3lDl-l d;

x

+  -
= e’(cos  t - sin  t)  i + e’(sin  t + cos  t)j  + e’k

d;I ITii
= t e2’(cos2t  - 2  sin  t cos  t + sin*t)  + e”(sin*t

+ 2 sin  t cos  t + cos2t)  + e2’J  ‘Yz

=@

zz J3 eT  1,”

= J3 (e” - e”)
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1 .  i = tT+t’j  +yk,O<t<l
A 3

- *
2. R =  t i + In (xc  t + tan t): + In SEC t k, 0 Q t < Tl

-* - * 7
3. R = t cos t i + t sin t j + t k, 0 < t < 5

.a 4  - 2
4. R = cash  t i + sinh  t j + t k, 0 < t < 3

-+  *
5 . R = 2 cash 31 i 2 sinh 3 t j + 61 k, 0 <t < 5
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=& &
/dt dt

=&  dii
d t /I Idt

PhOfhJnd  3.4.1 !L;  R(c)  = a cos  I i + a sin t j, a > 0

44 .

3nni a;; =--a
dr

tj

160 MA 213



Z

> Y

X

; = (-asin,:+  acmt~+  ht)

im
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94 0

ami & = - 3 cc&t sin t i + 3 sin2t  cos t j
dt

&
I I

= Js cos4t  sin2t  + 9 sin4t  cos’t
dt

= 3 /cos2t sin’t (cos*t  + sin2t)

= 3 cos t sin t

? = - 3 cos2t  sin t;  + 3 sin2t  cos t j
3costs int

= - cos t i + sin t j

t=O,T  =  - i
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‘in&x~=&  , x” =&
dt. dt2
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i!Y
dx

n4 D
ami mn

zz a s i n h x  d  x- -
a dx(a)

= sinhx
a

dY
dx2

= lcoshx
a a

q
= I+coshziI
. 1 + sinh’x

Xl
1 3/2

.

= j+coh)

(cosh2x  3,2
Ti)

1 coshzt Ia a
=

cosh3x
a

.

MA 213
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ain+@  3 . 5 . 1  a:a+bdL
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d;  = d? dt

d\ dt  ds

d;
a

= (-a cos  t i - a sin  t

dr

dt =t = I- -

d\ d a

di

df: = (-acosti -

d s

a sin t j)  (a’ + h’)
7
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3.6 Bl;d~~~~89WaP?M91~~~a~~~~~  (Differentiation of products of vectors)

f(t) =  f,(t)i  +  f,(t):  +  f,(t)<

;co =  g,  Wi +  g,(tlj  +  g&G

k) = h&t;  + h,(t); + h,(t)i;

d(G) = c$.;+L&
d t d t d t

- -.  -*  -
&l.u+u.dJ  = 0
d t d t

2 ;.du = 0
d t

&.T+?” =o
d s d s

172

2;.  d;.
z-

= o
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=  dR ds- -
ds dt

=&
I Idt

:.  a -2 -= Tds+dTds
2 z-z

Mi  dT
x

= dTds- -
ds dt

- =&+k  (d$Na
dt2 dt
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94  D

Xpll ;

a

ds
dt

a;

=B
Lit

= (- e’sin t + e’cos t)i + (e’cos t + e’sin t)j

= e’(cos  t - sin t)i + e’(cos  t + sin t)j

‘= d<
dt

= (-ekes  t - e’sin t - e’sin t + e’cos t) i

+( -e’sin  t + etcos  t + ekes  t + e’sin t)j

= - 2e’sin  t i + Ze’cos  t j

= I<1

= e’(cos*t  - 2 sill  t cos t + sin’t + cos2t

+ 2sin  t cos t + sin2t)”

= et/T

=&
dt2
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Sd *

anni wns;l”snei-&  3 . 6 . 1  K%%l

V = e’(cos  t - sin 1) i + e’(cos  t + sin t) j

a z - 2&n tT + 2e’ cm t j

I j i

Vxa = ~‘(~0s  t-sin t) e’(cos  t + sin 1) 0

- Ze’sin t Z&OS  t 0

= I 2eZT(cos2t - sin t cm t) + 2e2’(sin  t cos 1 + sin*t)  ) 5;

= 2e”k

M A  2 1 3
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.



3.7 G<Gl  hWCl1; 66Cl~~6%lVl~~fl3~~~fl  (Polar and cylindrical coordinateA)

-i -.
% = cos 0 i + sin @ j

UC3  = -sin  c.3 i + cos f3 j

0
>X

JlJ 3.  7 . 1

d;r  =
- .-.

4nei  + cosej = u
0

de

dug = -case  i ~ sinej

de

= -(cosei+sinej)=  --u I

einpl  3.7.1

ii = OP

=‘r u,
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3
-

=a
d1

= &Z,+rd;r
JI dl
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-.
R = rzc+zk

c = &Gr  + rd&+  dzk
d t d t d t

z ; -+ 2 dr df3  + rd%;;  + d2zc
( - -

dt dt 2 )  e 2

s* 0
anmi & = - 8sin2t

d t

& = - 16cos2t
dt’

& = 2t
d t

&= 2
dt2

x - 8 sin 2t Gr + (4 cos 2t)(2t)  Ge

zz - 8 sin 2t 4 + 8t cos 2t ze
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180

= (- 16 cos 2t - 4 cos 2t(4tz) ;‘, +

(2(2)( - 8 sin 2t)(2t) + 4 cos 2t  (2)) Ge

=  (-16cos2t  - 16tzcos2t)Gr  +  (-64tsin2t  +  8cos2t)GePlB¶J
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1. r = 5(1 + sin8),Cl  = 2t

2. r = 1 + s i n I, 0 = -e-’
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