V2V EdTech LLPJALL IMPORTANT Board Questions
(Math’s 2 Imp for EJ Group)

Complex Numbers

V-1=i

4 or 6 Marks

1) {Z1=4-5i

7Z2=3+Ti

Find |Z1 +Z2|

Solution:
z,+z,=4-5i4+3+7i

sE =T+

|z +2z,|= (?);—F(Z]E
|z, +z,| =49+ 4
|z, 42,| =53

2) | Express in polar form
Z=1-1

Solution:

z=1-i

.'.x~1y2—1

RRTIN =rec il v

O=2r—tan” (XJ 27r—tan"[_T]=2ﬁ—tan“(l)
X
g=pp X1
4 4

. Polar form is z = r(cos @ +isin 9)

-. 1—f'=ﬁ(°os[7f)+ism[%[n
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3) | Express in a+ib form
7 1—i
14
Solution :
1-i
I=—
1+7
1-i 1-i
i e
1+i 1-i
1-2i4- 1
e
1-2i-1
1+1
-2i
2
Sz=—1=0—1

SO Z

8]
I

(8]
Il

4) | Express in a+ib form
Z_1+l

I

g1+
2-i
1+i 2+i

= b 4

2—i 2+i
24042+
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5) | Express in polar form
14

2—1

6) | Express in polar form
Z=1+i3
Solution:

Z=1+i3

Comparing with Z = x +iy
SLX= 1._,‘}1: Ji
g (1f+(ﬁ)"’ -2

-1
£ = tan i
s
-1
f = tan £
|
E—?:tan"ﬁ
0=60"° or Z

In polar form,
Z =r(cos@+ising)
Z =2(cos60° +isin60°)

or

Z= 2[c05£+isin£}
3 3
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7y (IfZ,=-3+4i,Z,=5-3i
Z1

Express — in x + iy format
p 72 y

Solution:
z  3+4i
Z, 5-3

z, 5-3i 5+3i
Cz —15-9i+20i+127°
- 2597
~15-9i+20i+12(~1)
gy 25-9(-1)
Lz 27410
Tz 34

8) | Express in x + iy form
2—ivV3
1+i

Solution:
2 -3

(%8 A=z

:2-21--!5”.]3?1

1-4*
=2-(2+J3_J:'+J§(-1)
1-#
_2~(2+4’§]fu4'§

1+1

)2+ B

-6) )
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9) |If

Wy = —=—i—

Then show that
wi =w,

Solution:
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Laplace formulas

Sr f(t) L{f(t)}
No.
1. K = Constant K
- -, s>0
S
2. et 1
- , s>a
s—a
3. t"n=0,1,2,3.... Integer n!
w , s>0
4. sin (kt) k
srkz 570
5. cos (kt S
D (kt) P s>0
6. sinh (kt) k ] Y
2o Sk
7. cosh (kt S
First Translation of Laplace
1. L (e®. t") n!
m , s>a
2. L (e*. Sin kt) k s> a
(s—a)2+ k2’
3. L (e®. Cos kt) s—a
3. _—— >
(s —a)? + k2 $~a
4. L (e*. Sinh kt) k
—(s—a)z—kz' s>a
5. L (e*. Cosh kt) s—a
- —(s—a)z—kz' s>a

Fy-Dip [LIVE] (Sem 2) : 4999/- BUY NOW | Sy-Dip [LIVE] (Sem 3 + 4) : 4999/- BUY NOW
Ty-Dip [LIVE] (Sem 3 + 4) : 4999/- BUY NOW | APP Free Content: CHECK NOW
YOUTUBE : CHECK NOW INSTA : FOLLOW NOW | Contact No : 9326050669 /93268814286
SY DIP WHATSAPP Group : JOIN GROUP 1 JOIN GROUP 2 | ALL FREE CONTENT : CHECK NOW




V2V EdTech LLPJALL IMPORTANT Board Questions
(Math’s 2 Imp for EJ Group)

Laplace Inverse formulas

L _1{1} _
L | = k
Ky
s —
b g
s (n =l
4 —at tn 1
B o e
(s+a) (n—1)!
S. _1{ 1 } _ 1
L ol G .sin(at)
6. 1S
L~ {52 . } = cos(at)
1
L o} {52 az} = — sinh (at)
8. L~ 1{32 aZ} cosh (at)
9. —1{ 1 } 1 —at ¢
L Grar+id) & .e % sin(kt)
10. —1{ Se } _ -at
L GraZ—k e~ %.cos(kt)
Lo L |- T g
L GraZ—k & .e~ % sinh(kt)
Q —1{ sta } — p—at
L Gra?—k e~ %.cosh(kt)
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Methods of Partial fraction

1. Case 1:
ax + b _ A N B N C
x—a)x-Bkx-y) &k—-a) x-B) &-v)
2. Case 2:
ax + b B A N B h C
x—a)x=p)2 x—a) x-=p) (x-p)*
3. Case 3:
ax + b B A +Bx+C
x—a)x2+B) (x-a) *2+p)
4. Case 4:
x™+a » t+Reminder
x"+b Quotien Divisor
x -— Quotient (Q)
Divisor—-xz—4i X + X
(D) 3
_X ;4)(
5 x -+— Remainder (R)
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Important Questions of Laplace

3 Marks
a) | L{sin 3t + cos 2t}

b) | L{e *t?}

c) | L{e 3¢sin(2t)}

d) | L{e3t(t? + t)}

4 or 6 Marks
a) _ 2s + 3
L {(s +2)(s + 6)}

Ll

3s+1
(s —1)(s? + 1)}

{
¢) L1{ 252 — 4 }

(s+D(s—=2)(s—3)

d) L1{ s+ 2 }
s2—2s+5

R T
o 2+Zs+5
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3 Marks

a) | L{sin 3t + cos 2t}
Solution:

L{sin31+c¢}52r}

3 5
= 3 + ¥ 1
5+3 s +2
3 5

T e + 2
s55+9 5 +4

b) | L{e~*t?}

Solution:
L. {E_'i'l sin 2.‘}
Lisin2t} == 2 — = 12
5+2 s +4

s~ Lie™sin 2:‘} = -—2—-:-—

. (s+3) +4
. 2
AL{e™sin2t}=————

l I s*+65+9+4
WPty p——
5 +65+13
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L{e 3t sin(2t)}
Solution:

L{e"(s* +1)}
=L{e' (7 +7*)]
=e3L{t3 +t2}

=¢ {L(r3)+L(t2)}

s 3! m]

\SBH + SZ+1

r
_& £+£J

4 3
\.§ &

d)

L{e3t(t? + t)}
Solution:

L{e—mrz}
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4 or 6 Marks

a) L_l{ 2s + 3 }
(s+2)(s+6)
Solution:

I 2s+3
(s+2)(s+6)

25+3 Y| B

Let = +
(s+2)(s+6) s+2 s+6

25+3={s+6),4+(.-:+2]8
Puts=-2
s=1=44

1

A=—=
4

Puts=-6
-9=-48

-1

9
25+3 4 . 4
s+

“G+2)(s+6) s+2

'-L"{%}?i”l{.-.lz}*grljlslﬁ}

6
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b) L_1{ 35+ 1 }

(s—1D(s?+1)
Solution:

Let

Is+1 _ A +B‘5+{."
{s—l}(51+1) s=1 57+l
3s+1=(s*+1)A+(s-1)(Bs+C)
Put s =1
nil=2
Puts=0
1=A4+(-1)C
1=2-€
=1
Puts=-1
-2=24+(-2)(-B+C)
n=2=2(2)+2B-2(1)

n—2=2+28
L B==2
Is+1 2 =25 +1
= +

{S—l](51+l} s=1 s'+1

e

=2¢ ~2cost +sint
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c) -1 252 —4
{(S + 1D(s —2)(s - 3)}
Solution:
25" -4 D [ P -
[.i+]}|[s—2]{x—3}_ s+l+s—2+s—3

25" —4=(s-2)(s-3)A+(s+1)(s-3)B+(s+1)(s-2)C

Put s =-1
~2(=1)' =4=(-1-2)(-1-3)4
I
6
Puts=2
2(2)° -4=(2+1)(2-3)B
==
3
Puts=3
2(3)’ -4=(3+1)(3-2)C
e
L=
2
1 -4 7
-4 _"§.F .7

(s+1}(s-2)(s-3) s+l g §=2 +s

el
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d) L‘1{ s+ 2 }
s2—2s+5
Solution:

e) L‘l{ s—3 }
s2+2s+5

Solution:




