‘Mathematics I 1°. classes

Ex/ find 2L if y=2°"™

dy ..
a'= AINE e I | .

. dy . x2 X b
Ex/ Find e if y= % + €.%
dy

== %%, (2x).Inm + [e*.ex®! + x%.e*]

lim 2+e”*
X — oo 1+43e*
. lim 2+e*
T x > oo 1+3e*
lim 27 %40 .
T x — oo e*+3

Ex/ Find

H The hyperbolic functionsj

The hyperbolic sine and hyperbolic cosine functions define as
e*+e*

1) sinh 2= et 2)coshx = —;

2
y vale y value
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3) f(x) = tanhx = 4) f(x) = cothx =

D;=R , Ry =(—1,1) Dy = R\{0} , R;=R\[-1,1]

5) f(x) = sechx = e 6) f(x) = cschx = e
— 2 S
T eX+e* .

eX— g—X
y vale

1) cos h?x — sinh?*x =1

2)1— tanh? x = sech*x

3)coth?x — 1 = csch?x
4)sinh (x +y) = sinh xcos hy + cos hx sinhy
5)cosh (x + y) = cos h x cos hy *+ sin hx sin hy
6) coshx + sinhx = e*

7) cos hx — sinhx = e™*

8)sinh2x =2sinhx coshx

9)cosh 2x = [—cosh?x + sinh’x

— 2 sinh?x + 1

| 2cosh?x —1




Mathematics I 1. classes

Derivative

Ed; (sinhx) = cos hx

dix (cos hx ) = sin hx

dd—x (tan hx ) = sec h?x

5; (cothx) = —csch?x

;—x (sechx ) = —sechx tan hx

d
b (cschx) = —cschx cothx

Ex/ prove that cosh (3x) =4 cosh®x—3 coshx
cosh (3x) = cosh (x + 2x)

= coshx cosh 2x + sin hx sinh 2x
= coshx (2cosh? x — 1) +sinhx (2sinh x cos hx )
= 2 cos h® x — cos hx + 2sin h? x cos hx
=2cosh3x —coshx + 2 (cosh? x —1)coshx

= 2cosh® x —coshx + 2cosh3x — 2coshx

= 4 cos h3x — 3 cos hx

. s §
Ex/Solve sinhx = 2 cos hx intermsof Ln3 , Ln5

. 1
sinhx = ;coshx

1
4
ez"————ez":l-l-l
4 4
3 , 51 4
| 37==3 I3
5 5 1
ez":§ =y zlen.g;:;xzi [In5 ~ n3]

Lo
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Ex/show that y = €% sinh bx satisfies y" - 2ay' + ( a? + b%*)y = 2b2?e>sinh bx
b e** cosh bx + a e** sinh bx

b2e?* sinh bx + ab e® cos bx + ab e®* cos h bx + a?e® sin hbx

y" = e%* sinh bx(a? + b?*) + 2 abe® coshbx
y'—2ay + (a?+ b2y = (a% + b¥e™ sinhb x + 2ab ¥ 56s hbx

—2a[be*Lobhx + a e®Ain h bx] + (¢? + b?)e® sin h bx) = 2 b2 e™ sinh bx

"




