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'Vlll1fl n (45 fl::LL'U'U) 

(4 Fl~l.l.'W'W) 

d3x 2 
............ 1.2) -

3 
-3t x + t = 0 LiJmum11b~-:ie:iui'W6b~-:Jb'1'WbL'U'UbeJfl~'t.J6 

dt • 

(3 Fl~bb'W'W) 

... u d 
ai.im~L'ti.:iel'IJ'r4'1Jfl • ai.im~ ai.im~ al!m~ ai.im~ ai.im~ 

LL!Jn~1bb\.h 
u d 

bb3,j'U "" II ' ... 
Leln't'4ti6 L'ti.:iLau LLU~'ldaa 

l~ ~~.:i 

dx 3t(2-tx) 
1. -= 

2x+t3 dt 

x2y dy 
2. ---+3xy=0 

x-y dx 

3. ( e3xy2 +y )dx-dy = Q. 
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0 = .., .. 2dx ( 2 cos 2y) d . 3. f11V!'W~G'fl.Jfn'H"IJ-:JeJ'l.fV'l'Ui:i 2:xy + ax y + y y = 0 .. ...... (1) 

3.1 ~-:iV11r11r1-:i~ a ~vY11'1½'1l.lf11'H;a-:ie:i'4~'Llfi (1) l11J1Tth~neJUL~e:in11i'it1viLm1n (integrating factor) 

~eJ µ(y) = y ( 5 l°l~LL'W'W) 

( 3 ri:::LL'U'U) 
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2 
y' = xeY-x ( 4 ~~LL'U'U) 

5. t1'~"ll'l . .n~1V1uhJ1'r<i1t!1Ln~eJ 90 LLrn,'1m..1~1..h:mmJ~1mn~eJ _!_ tleJ'l..!~~mLmrnm.i L'Vl'111'1~'11t1~rnru~ 
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( 5 ~~LL'l..!'1..1) 

IN = 

OUT = .............................................................................................................. . 

x(O)= ................................................................................................................. . 

.,j 
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( 4 2) 2. · D +8D -9 y=;x+xsm3x ........ (2) 

(7 1-l~LL'U'U) 
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7. '<il.:J1~'lfl1r111L~0n 1-ffi61~ 1um1'Vl1t-1muamu'Vl1~ Yp -u~NG'l1tt111L-ii.:i0'4-WtJfi~a hli1 Y-1-raui.:it~ 

L'\.1~e.Jfl'lh~t1€l'U (G'11iI1';ifl~fflJL(;11J1tltl11 116) (4 fil~LLtJtJ) 

( Lvi~'IJ«1t'lh~~'V1'5 / BtJ~Lm~~rnileN / Partial Fraction / Short Method/ LL'l.h~tJY-1111i1L~a{ ) 

7.1 y"' -4y" + 4y' =e2
x secx tanx 

tii'1i ............................................................................................................................................................ . 
L'Vl(;J~fil .................... ........................................................................................................................................ . 

,, 9 1 
7.2 y + y = 2 

4-x 

tii1tf ........................................................................................................................................................... .. 
L'Vl(;J~fil .................... ........................................................................................................................................ . 

(5 fil~ LL tJt.1) 
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9. fl1'Vl'U~'11lfl11b;.:ia'4~'Ufi y" -2y' + 26y = ex sec5x ........ (3) 

'1.:ib~11r11\Jlau,Ml u"lla.:i11.:i~a 1 tJ-Q ( 5 l°l~bb'U'U) 

Ye= ........................................................................... . 

Yp = ........................................................................... . 
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1 fl1Vl'W~Wl1LLWW~L~BL1~1 t 1~6]°1JB~1\91~l.11~ m ~fi~~\9ln'UlJ~1cJG'l'm~~ijl°l11°1~i1"1JB~G'lm~ k LL~1,l1\tJLL°IJTUh1 

LL'W1~~ (G'tl-ll.1~11L'lhmT~Ll°l~B'I.J~LL'U'Ui1LL'H\'11.J1~LL\911lli1LL ':i~.t71cJ'WBfl) ~B x( t) = e-3
t sin 5t 

"" ' - ~ f1 d d , ) 1.1 'oJ~Y.Fil11ru1111~'\J'\Jl.11~G'lu'a~b u'Wfl11bl"l~B'WVlbb'IJ'IJ ~\91 (underdamped, critically damped, overdamped 

(2 fl::U. 'U'U) 

(2 fl::U.'U'U) 

"""" 0 1fi'Vl1 

(3 fl::U.'U'U) 
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1fi'Vl1 
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2 '1\JVl1 

2.1 2" {te"i sinhTcosh(t - T)dT) ( 6 fl::IJ. 'IJ'IJ) 

.... 0 

16'\111 

2_2 2' {t-e": cos2u du) (6 fl::bb'IJ'IJ) 

1fi"11 
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sinwt 

f(t) = 
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~~m .?{f(t)} 
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16'V11 
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. 4 -;;i-:ivn 

4.1 g1 -== -1 { 1 } 
· ~8s-27 

(3 fll::u:uu) 

.... 0 

1ti'Vl1 

4.2 g;-1 j (s + 1)2 } 
e3s(s + 2)4 

..... 0 

1ti'Vl1 
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f(t) = l 1 , 0~t<2 

l+e-(t-2)cos(t-2), t?:_2 

(2 fil::U. 'U'U) 

15'V11 

(10 fil::U.'U'U) 

y"(t)+2y'(t)+2y(t)=f(t) , y(0)=0 , y'(0)=0 

"'"" 0 1fi'V11 



DIFFERENTIAL 

1. de= 0 

2. d(cu) = cdu 

3. d(u ± v) =du± dv 

4. d(uv) = udv + vdu 

5. d(;) = 
vdu - udv 

,v f 0 
i:2 

6. d(u") = m,"- 1du 

1 
7. d(.fii) = 

2
.fiidu 

8. d(e") = e"du 

9. d(a") = a."lnadu, a> 0 and a f 1 

1 
10. d(ln u) = - du 

u 
1 

ll.d(log
0
u)=--d11., a>Oandafl 

11.lna 

12. d(sin 1,) = cos u du 

13. d(cosu) = -sinudu 

14. d(tanu) = sec2 udu 

15. d(cotu) = -csc2 ·udu 

16. d(secu) = secutan11.du 

17_ d(cscu) = -cscucotud1, 

. __ l_ -du 
18. d(arcsm u) = v'l _ u2 ' -1 < u < 1 

-1 
19. d(arccos u) = v' 2 d11.' 

1 - u 
-1 < u < 1 

1 
20. d(arctan u) = 

1 
+ u2 du 

-1 
21. d(arccot u) = 

1 
+ u2 du 

1 
du lul > 1 22. d(arcsec u) = lulv'u2=1 ' 

-l du lul > 1 23. d(arccsc u) = , , ,,,---,; ' 

INTEGRAL 

1. fdu=u+C 

2. / kdu = k f du+ C 

3. j{u ± v)dx = fudx ± f vdx 

I 
un+I 

4. u"du = n + 1 + C, n -f -1 

5. /~du = In lul + C 

I a" 
6. a"du =Ina+ C, a.> 0 and a -f 1 

7. /e"du=e"+C 

8. / ln u du = u In u - u + C 

9. j udv = uv - j vdu (By Parts) 

10. / sin u du = - cos u + C 

11. /cosudu=sinu+C 

12. / sec2 u du = tan u + C 

13. /csc2 u.du = -cotu + C 

14. / sec utan u du = sec u + C 

15. fcscucotudu=-c-.~cu+C 

16. /tanudu = lnlsecul +C 

17. / cot u du= In I sin ui + C 

18. /secudu = lnlsecu+ tanul + C 

19. / csc u du = In I csc u - cot ul + C 

20. /sin2 udu=::_!sin2u+C 
2 4 

21. / cos2 u du = :: + ! sin 2u + C 
2 4 

/ 1 1 (u) 22. - 2--2 du = - arctan - + C 
a +u a a 

23. --du= -ln -- +c / 1 1 1·u+a.1 
a.2 - u2 2a u - a 

/ 1 1 lu - al 24. -
2
--

2 
du= -In -- +C 

u-a 2a u+a 

Trigonometric Identities 

sin(-A) = -sin A 

csc(-A) = -cscA 

cscA = -
1
-

sinA 

cos(-A) = cos A 

sec(-A) = sec A 

1 
sec A= cos A 

tan A= sin A 
cos A 

tan(-A) = - tan A 

cot(-A) = -cotA 

cot A= _l_ = cos A 
tanA sinA 

sin2 A+ cos2 A= I 1 + tan2 A = sec2 A 1 + cot2 A = csc2 A 

sin(A ± B) = sinAcosB ± cos A sin B 

cos(A ± B) = cos A cos B =i= sin A sin B 

. 2A 2 . A A 2 tan A 
Slll = Sill cos = ---2-A 

cos2A = cos2 A - sin2 A= l - 2sin2 A= 2cos2 A - l 

sin2 A= l -cos2A 
2 

tan(A ± B) = tan A± tanB 
l=i=tanAtanB 

cot(A ± B) = cotAcotB =i= 1 
cotB ± cot A 

cos2 A = 1 + cos 2A 
2 

tan2A = 2tanA 
1 - tan2, 

. 1 + tan 

sin(A + B) + sin(A - B) = 2sinAcosB 

cos(A + B) + cos(A - B) = 2 cos A cos B 

sin(A + B) - sin(A - B) = 2cosAsin B 

cos(A - B) - cos(A + B) = 2 sin A sin B 

sinhx = ex - e-x 
2 

Hyperbolic Formulas 

COSh X = ex + e-x 
2 

sinh X ex - e-x 
tanhx = -- = ---

cosh x ex+ e-x 

-
-~ 3 

1 2 1 2 
cschx = -- = --- x f O sechx = -- = ---

sinh x e-" - e-x' cosh x ex + e-x 
coth :z: = 1 ex + e-x 

tanhx =er_ e-x'x i 0 

I e•• 
25. e""sinbudu = a.2 + 

112
(asinbu - bcosbu.) + C 

I e"" 
26. e•u cos bu du= a.2 + b2 (a cos bu+ bsin bu)+ C 

-O,:I 
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1 
Db(x) jb(x)dx 

1 
D-ab(x) e""' j e-°"'b(x)dx 

1 
(D -a)n b(x) e= Jr· -I e-"" b(x) (dx)" ______, 

n I> 

l ax e= 
P(a) # 0 P(D) e P(a) ' 

1 "" 
xneax 

n = 1,2, ... 
(D-a)n e ~ 

, 

l ax xneax 
n = 1,2, ... P(a) i 0 

(D-a)nP(D)e n!P(a)' 

1 . 
P(D2) sm(ax + b) P( ~a2) sin(ax + b) , P(-a2

) # 0 

1 
P(D2) cos(ax + b) 

1 
P(-a2) cos(ax + b) ' P(-a2

) i 0 

D2 
1 

2 sin(ax + b) 
-x 

+a 20 
cos(ax + b) 

1 :a sin(ax + b) ]522 cos(ax + b) 
+a 

P(~) e""'U(x) ea:, P(D\ a) U(x) 

1 
P(D) xU(x) 

1 1 1 
x P(D) U(x) - P(D) ?1(D) P(D) U(x) 

sin(-A) = -sinA 

1 

1Jm'11tnm~ri 

cos(-A) = cosA tan(-A) = -tanA 

cscA = sin A 
1 

sec A= cos A 
tan A= sin A 

cos A 
cot A= _1_ = cos A 

tanA sinA 

sin2 A+cos2 A= l 1 +ta.n2 A= sec2 A 1 + cot2 A = csc2 A 

sin(A ± B) = sinAcosB ± cosAsinB 

cos(A ± B) = cosAcosB ::i:sinAsinB 

sin2 A= 1-cos2A 
2 

sin(A + B) + sin(A - B) = 2 sin A cos B 

cos(A + B) + cos(A - B) = 2cosAcosB 

sin2A = 2sinAcosA 

cos 2A = cos2 A - sin2 A 

cos2 A= 1 + cos2A 
2 

sin(A + B) -sin(A- B) = 2cosAsinB 

cos(A - B) - cos(A + B) = 2 sin A sin B 

IJ9111LilZ!linii\mrn,IM1111l111'1\ 

Sf{f(t)} = l'° e-•t f(t) dt = F(s) 

1 Sf{k}=~, kLil\.L~1~H9'b j 1 Sf{e41/(t)}=F(s-a) 

n! 
2 Sf{tn /(t)} = (-1)": F(s), 2 2{t"} = sn+l, n = 1,2, ... sn n = 1,2, ... 

r(a+ 1) 
3 2{ f~t)} = ['° F(u)du 3 2{t4} = -- a> -1 

8a+l ' 

4 2{eat}=-
1
- j4 Sf{f(nl(t)}=snF(s)-s"-1f(O)-sn-2f'(O)-···--f(n-l)(O) 

s-a 

5 2{sinat} = ~ j s z{ t f(u)du} = ~Sf{/(t)} = F(s) 
s +a Jo s s 

6 2{cosat} = ~ / 6 Sf{f(t) * g(t)} = 2{/(t)} ·Z{g(t)} = F(s)G(s) 
s +a 

7 Sf{sinhat}=-2--2 Li!U'nj(t)*g(t)= f(r)g(t-r)dr a I . 1t 
s -a o 

s 
g Sf{coshat} = 

8
2 _ a2 

2as 
9 Sf{tsinat} = , 

8
2 + a"·" 

s2 -a2 
10 2{tcosat} = (s2 + a2)2 

11 2 {si:at} =tan-l(;) 

1 Sf { u(t - a)} = e-a., 1il1J u 1i'h,1,\l~n1\.LiiLuiL 1~i'lli:t~'llli,u 
8 

8 Sf{f(t - a)u(t- a)}= e-o.s 2{/(t)} 

9 2{/(t)u(t - a)}= e-as 2{f(t + a)} 

l LT 10 Sf{/(t)} = -
1 

-T e-.tf(t)dt L~il f(t+T) = f(t) 
-e • o 

• I 

' -~4-
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