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Chapter three
Derivatives

Let y=1f(x) beafunctionof x. If the limit :
Y _ f(x)= fim SO T Ay
dx Ax—0 AX Ax—0 AX
exists and is finite , we call this limit the derivative of f at x and say

that f is differentiable at x .

1
2X+3

EX-1 — Find the derivative of the function: f(x)=
Sol.:
1 B 1
F ()= lim f(x )= F(x) _ o J2(X+Ax)+3  2x+3
Ax—0 AX Ax—0 AX
i V2X+3—2(X+AX)+3 V2x+3+/2(x+Ax)+3
A0 AN [2(X+ AX) + 32X+ 3 N2X+ 3 +/2( X+ AX)+3
i (2X+3)—(2(x+4x)+3)
=lim
AX"OAX.\/Z(X+AX)+3\/2X+3(«/2X+3+\/2(X+AX)+3)
_ -2 1
(2x+3)(V2X+3+4/2x+3) (2x+3)°

Rules of derivatives : Let ¢ and n are constants, u , v and w are
differentiable functions of x :

d ~_
1. d—xc—O
d jn_pyr-tdu_ d(1)__ 1 du
2 gy =n dx:dx(u)_ u2 dx
d cyu=cdu
3. a;CU—CdX
d (yzyy_du-dv .d —w )= du = dv + dw
A ax U= Fax ax (UFYFW) = T ax T dx
d _ydav,du
5. d—x(u.v)—u.dx+vdx
1
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d _ oy dw dv du
and d—X(u.v.w)— u.vd—X+ u.wd—X+v.Wd—X
du dv

Voo — U
d(u)_ dx dx
6. W(V)_ 2 where v=0

., d : .
EX-2- Find % for the following functions :

a) y=(x*+1) b) y=[(5-x)(4-2x)[
c) y=(2x*-3x*>+6x)7° d) y=%—%+%
C(XP+ X)) (X2 = x+1) _oxt -1
e)y= X3 ) S X x—2
Sol.-
a) ﬂ=5(x2+1)4.2x=10x(x2+1)4
dx
) j—§=2[(5—x)(4—2x)][—2(5—x)—(4—2x)]
=8(5-x)(2—x)(2x-7)
c) g—){=—5(2x3—3x2+6x)‘6(6x2—6x+6)

=-30(2x* =3x*+6Xx)°(x*=x+1)
d) y=12x‘1—4x‘3+3x“‘:>d—y=—12x‘2+12x“‘—12x‘5

dx
.
e) y=(x+1)(;(§—x+1):>
dy _ x3[(x2—x+1)+(x+1)(2x—l)]—3x2(x+1)(x2—x+1)=_i
dx x° x*

dy  2x(X*+x-2)-(x*-1)(2x+1)  x*-2x+1
dx (X*+x=2) T (x2+x=2)?

f)
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The Chain Rule:

1. Suppose that h = g, f is the composite of the differentiable

functions y=g(t) and x=1f(t) ,then h isa differentiable
functions of x whose derivative at each value of X is:

dy _dy . ox

dx dt ~ dt
2. If y is adifferentiable function of t and t is differentiable

function of x, then y is a differentiable function of x :

_ _ dy _dy, dt
y=g(t) and t_f(x):dx_dt dx

EX-3 — Use the chain rule to express dy / dx in terms of xand vy :

2
a) y=t2t+1 and t=+2x+1
b) Y=—21 and Xx=+/4t+1
t°+1 ,
t—1 1
c) vy [t+1j an X o a
d) y=1—1 and t= ! at x=2
t 1-x
Sol.-
t? dy 2t(t*+1)-2tt? 2t
a) y= 2 == 2 2 ) 2
t°+1 dt (t°+1) (t°+1)
1 1
Sodt 1 - 1
t=(2x+1)? =>—==.(2x+1) 2.2=
dx 2 v2x+1
dy dyd 2t 1 22X +1 1 1

dx  dtdx (2 +1) Vox+l ((2x+1)+1) Vox+1 2x+1)
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2 -1 dy 2 -2 2t
b) y=(t"+1) :&——Zt(t +1) ——m
_ > oodx 1 =2
Xx=(4t+1) :>dt——(4t+1) A4 = Tl
dy dy dx _ 2t ) 2 tJat+1
dx  dt dt (t2+1)°  Jat+1  ($2+1)°
_ x*-1 X;i__xyz(xz—l)
4 T yr o 4

2
where x=\/4t+1:>t=x4 1

where Y =13 Sl
+1 y
¢) y=(t—lj dy 2(t—1)t+1 (t—1) 4(t—13)
t+1 dt t+1 (t+1)° (t+1)
{d} _42-1)_ 4
dt |._, (2+1) 27
x—i—1:> 2:> .21
ot dt dt 2° 4
{d_y} _[d_y;d_x _i;(_ij__ﬁ
dx |, dt dt |_, 27 4 27
_.1 1 _
d) t_l—x_1—2_ 1 at x=2
_q_1 d_y_i dyp 1 _

g—=—<1 K (-1)-
dt __ 1 _
:[d—Lz T(1-2)

dy [ _|dy [dt} x1_
[dxlﬂ_{t dx =171=1

Higher derivatives : If a function y = f( X ) possesses a derivative at every

point of some interval , we may form the function f *(x) and talk

(1 X)2
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about its derivate , if it has one . The procedure is formally identical
with that used before , that is :

d?y d (dyj_ d £(x)= lim f'(x+4x)— f'(x)

dx?2 dx\ldx
if the limit exists .
This derivative is called the second derivative of y with respect to x.
It is written in a number of ways , for example,

d2f(x)

- dx AX—0 AX

y*,f"(x), or

In the same manner we may define third and higher derivatives ,

using similar notations . The nth derivative may be written :
n n d "
YL EO(x),

dx"

EX-4- Find all derivatives of the following function :
y=3x-4x" + 7x + 10

Sol.-
2
Y _gxz_gx+7 . 9V _18x_8
dx dx?
3 4 5
dx dx dx

y=—+VX
X
Sol.-
dy 1 ,3.;
= =——04 X
dx X 2
d’y _ 2 3.3
2 = 3 +—X
dx x° 4
d’y __6 3.3 _dy__6__3
dx? x* 8 dx® X' g.x3
5
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Implicit Differentiation: If the formula for f is an algebraic combination
of powers of x and y . To calculate the derivatives of these implicitly
defined functions , we simply differentiate both sides of the defining
equation with respect to x .

dy
dx
a)xz.y2=x2+y2 b)(x+y)3+(x—y)3=x4+y4

c) X—2y =2 at P(3,1) d) xy + 2x -5y = 2 at P(3,2)
X—2Yy

EX-6- Find for the following functions:

Sol.

2 ﬂ 2 _ d_y ﬂ_x—xyz
a)Xx (2de)+y (2x)—2x+2de:>dX— y—y

D) 3(x+ YA(1+ )+ 3(x - y)z(l—d—y)=4x3+4y3g—i

dy 4x3—3(x+y)>-3(x— y) _2x3-3
= dx dx
3(x+y)* =3(x-y)* -

x2 - 3y?
6xy—2y>

3

0= 2 =
Cc) = i

(x=2y)? dx
dy o dy_ y+2:>[d_y} _2+2_,
dx dx 5-xX dx (3.2) 5-3

dy dy
(x-2y)(L- )= (x=y)(1-2 ) dy_lj[d_y} 1
(3.1)

d) xd—+y+2 5—

Exponential functions : If u is any differentiable function of x , then :

d du d du
7) —a'=a".lna-— and —eY=e",
) dx dx dx dx
6
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_d : .
EX-7 -Find d—y for the following functions :
X
a) y=2% b) y=2%.3"
¢) y=(2") d) y=x2"
Q) y=elre) £)y=e'

Sol.-
3x dy 3%
a) y=2"=-2=2"*3In2
dx
X X X dy M
b) y=2"3"=y=6"= " =6"In6
dx
C) y=(2X)2:>y=22X:g_zl(=22XIn2.2=22x+1|n2
4)y=x2" :j_y= x.2° In2.2x +2° = 2" (2x*In2 + 1)
X

e) y=e(x+e5x):ﬂ=e(x+esx)(1+5eSX)
dx

2y dy 2z 1 - s 5X
f)y=e"¥) = = =¥ Z(14+5%x%) 2.10x =" ——
dx 2 V1+5x?
Logarithm functions : If u is any differentiable function of x , then :
d 1 du d 1 du
8) —log,u= —_— and —Ilnu==.-"—=
) ax 924~ na dx dx u dx
. dy . .
EX-8 — Find — for the following functions :
dx
a) y=|091oex b) y=|095(X+1)2
c) y=log,(3x2+1) d) y=[inx +2)f
2 5
(2x* —4)3.(2x* +3)?
e In =1 =
) y+In(xy) )y (7X° +4x-3)’
Sol. -
7
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_ X _ dy _ _Ine _ 1
a) y=log,e :y—xlogloe:dx—lzgme— 10 — Tn 10
_ 2 _ qay _ 2
b) y=1log,(x+1) =2log,(x+1)= dx _ (x+1)In5
dy 3 6x _ 18x

C 3log, (3x°+1)=> =
) y=3log,( )= ix 3x2+1°In2 (3x2+1)ln2

48 x[ln( X" +2 )]2

d) g—){=3[2ln(x2+2)]2%.2x=

X% +2
e)y+|nx+|ny=1:>ﬂ+i+£ﬂ O:ﬂz— y
dx x 'y dx dx X(y+1)

f) Iny=gln(2x3—4)+gln(2x2+3)—2ln(7x3+4x—3)

ldy 2 6x° 5 4x 21x° +4
y dx 3 2x%° 223 TTxX+4x—3
dy 2x? 5x 21x*+ 4
=——=2Yy 3 P IV

dx 2X°—4  2x°+3 7x°+4x-3

Trigonometric functions : If u is any differentiable function of x , then :

d o du
9) gy SInu = cosu. 5 -
10) ixcosu —sinu. g—)lg
11) gy fanu = sec 2u. gllu
du
12) d—xcotu —cscu. “dx
13) ixsecu = secu.tanu. g—)‘i

14 ) —Xcscu = —cscu.cotu. g)‘i

.. d _ .
EX-9- Find 4y for the following functions :
dx
8
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a) y=tan(3x*) b) y = (cscx + cotx)?
c) y=23in§—xCos% d) y=tan?(cosx)
e) x+ tan(xy)=0 f) y=sec*x —tan* x

Sol.-
ﬂ_ 2 2 _ 2 2
a) dx_SeC (3x°).6x=6x.5eCc”(3x")

b) g—iz 2(csc X + cot x )(—csc x.cot X — €sc? X )= —2¢sC X.(CSC X + cot X )?

d) % = 2.tan(cosx ).sec’ (cosx ).(—sinx ) =—2.sinx.tan(cosx ).sec’(Cosx )

, dy o dy  I+ysec’(xy)  cos’(xy)+y
e) 1+sec (xy).(xdx+y)—0:>dx— xse(xy) ”

d
f) d—i =4sec® x.secx.tanx —4.tan® x.sec’ x =4tanx.sec” X

EX-10- Prove that :

d du d du
a) OIXtanu sec’ ud b) OIXsecu secu.tanu. i
Proof :
] 4 s cosucosugu—smu( smu)—
a) LHS.=Ytanu=-893NU_ X
dx dx cosu cos’ U
_cosu+sinu du__ 1 du du
=sec’u~==R.H.S.
cofu  dx cou dx dx
d d 1 1 . du
b LH.S.=—sec —sinu)—
) dx Seeu= dx cosu cos u( > u)d
1 sinu du_ooeytanudU—RHS.
CoSu cosu dx dx

The inverse trigonometric functions : If u is any differentiable function
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of x , then:
15) Y gip-ty-__1__du —1<u<l
16 ) éj—xcos‘1u=—\/11723)‘g —1l<ux<l1
—Uu
17) Y tan-ty=-_1 _du
dx 1+ u? dx
18) é&cd‘1u=—-1fhzgg
19) %serlu:‘u‘\/ulzi_l g)‘i uf>1
20 ) dd—XCSC_1u=—‘u‘\/le'27_1g)L(| u/>1
EX-11- Find E:—y in each of the following functions :
X
a) y=cot'1%+tan‘1§ b) y=sin‘1§T_i
c) y=x.cos'12x—%«/1—4x2 d) y=sec'5x
e) y=x.In(sec™x) f) y=3s2

Sol. -

dy 1 1 1 1 4
—:——2_—— — 5 . =
) i (2)2 ( x2j+ (sz 2 4+ X
1+ 1+

X 2
dy 1 (x+1)1-(x-1).1 1
b) d—= i > =
X w—1 (x+1) (x+1)Wx
1-—
x+1
dy -2 1 1 -8x 1
c) —=X +C0S™ 2X——.———==2C0S" 2X
) dx  J1-4x? 4 J1-4x?
gy W 5 _ 1
dx  Bxy25x* -1 |xV25x° -1

10
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dy X 1 -1 1 -1
) ——=—= +In(sec™ x )= +In(sec™ x)
dx seclx‘x‘q/XZ_l Jx?—1.sec™tx
£y W _geag 2
dx 1-4x2
EX-12- Prove that :
1 du 1 du
a —sm tu= b tan u= ==
) J1—u? dx ) 1+u? dXx
Proof : a)
1
u
\y
1-u?

Let y=Sin'1u:>u=Siny=>g—u=cosy.g—y=mg—i

:>d—y 1 d—u:ism U= —F———

1 du
J1-u? X J1-u? X

b)

1+u

—tan! du du _(/ dy
Let y=tan"u= u=tany = =sec’y. ix (1+u ) i

dx
d
O _ 1 du_,d gy 12_d_u
dx 1+y? dx dx 1+u? dx
11
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21) Cf'x
22) Of'
23) di
24) di
25) di

26) dicschu——cschu cothu 4y

EX-13

Sol. -
a)ﬂ

b) dx

¢) dx

2sinh X cosh X Sinhx

Al-Mustagbal University College

sinhu = coshu.du
dx
coshu = sinhu . du
dx
anhu=sech2u.g—u
X
cothu=—csch?u gu
X
sechu = —sech u.tanhu.dY

dx
dx

d
- Find 4y for the following functions :

dx
a) y = coth(tanx)
c) y=|n’tanh§’
e) y=sech’x
= —csch’(tanx ).sec® x
2 2
sech™x __sech'X _ ¢ochx
Jl-tanh?x  +/sech’x
1
2 X
=1 sechzXx 1 7COSh %
22 kX
tanh X sinh %
2 2 2
X
cosh >
1 =1 _cschx

2" 2

12

s Haaa Gl JOPMREY
Aa K daalal)

b) y=sin*(tanhx)
d) y=xsinh2x -
f) y=csch*x

1 .cosh2x
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d) g—i= xcosh2x.2 + sinh2x—%sinh2x.2= 2Xxcosh2x
e) S—E::Ssechzx(—sech X.tanh x ) = —3sech®x.tanh x

f) d_y= 2csch x(—csch x.coth x ) = —2csch?x.coth x
dx

EX-14- Show that the functions :

2 t t
X=———=sinh— and y= sinh—= + cosh—
NEREE) J— V3 J—

Taken together , satisfy the dlfferentlal eguations :

dy _
) dt+X 0 and ||) d,[+y—0
Proof -
dx 2 t

x=——smh :>————cosh—

J3 J— 3d J3

1 y 1 t 1 t

—smh—+cosh—:>— —cosh sinh

y= A3 A3 A3 3 A3 \/3 A3

|)—+2ﬂ+x gcosh—+2cosbt 2_sinh 2_sinh-L =

t
dt3f fffff

t
1 —cosh— —cosh smr‘ smr‘ +cosh— 0
. dt 7

ffffff

EX-15 - Prove that :

a);—xtanhu = sechzu.j_u and b)iseChU = - sechu tanhu. "

X dx “dx
Proof-
] 4 ( sinh coshu.coshu. gu sinhu.sinhu. gu
a) 9 tanhu= (sm u) X__ X
dx dx \ coshu cosh“u
2 inh? ) du
B (cosh® u - sinh u)d 1 du  cechly. du
- 2 2 d d
cosh“u ~ cosh?u "dx X
d 1 1 du du
b — =— .sinhu.—— =-sechu.tanhu.
) dx coshu cosh? u dx dx
13
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The inverse hyperbolic functions : If u is any differentiable function of x ,
then :

27) dd sinh~ u_\/ﬁdx

28) c(lj cosh™u= \/de

29) éj—xtanh‘1u=1_1uzg—§ ul<1

30) Of'—xcoth-lu=1_1uzg—)‘g u>1

31) C‘Ij—xsech‘lu u\/lliu g)‘i

32) O‘ﬁ'—xcsch‘lu ]u\\/llJT dx

EX-16 - Find j—y for the following functions :

a) y=)((:osh'1(secx) b) y=tanh™(cosx)
c) y=coth™(secx) d) y=sech™(sin2x)

= a) dy  secx.tanx _ secx.tanx _

X—m_ o =secx Wwhere tanx>0
b) dy _ —sinx _ —sinx
dx 1-cos?x sin®x
¢) d_yzsecx.tanx_secxtanx
dx  1-sec®x —tan’® x
d) d_y__ 2.C0S2X

dx sin2xA/1—sin®2x

EX-17 — Verify the following formulas :
d 1 du

a) —cosh u= \/u7— dx

i __ 1 du
b) . tanh™ U= 7 i ul<1

=—CSCX

—CSC X

=-2csc2x where cos2x>0

14
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Proof
a)

b)

The derivatives of functions like u"

Let y=cosh*u= u=coshy

du dy dy_ 1 du

ax = SIMNY = Gx = sinhy “dx
cosh’ y—sinh*y=1=u® —sinh’ y=1=sinhy=+u®* -1
dy 1 du__d 1  du

—:>—cosh u= «/u7— dx

dx . Jyz—1 dx

Let y=tanh™u=>u=tanhy

du 2y Ay _dy 1 du

dx =sech’y 4 dx dX_secth'dX

sech’y +tanh’ y=1=>sech’y+ u*=1=sech’y=1-u?
ay_ 1 du_ d iy 1 du
dx_l_uz'dx:dxtanh u_l_uz'dx

: Where u and v are differentiable

functions of x , are found by logarithmic differentiation :

33) dd—xu"=u [l

Sol. -

Let y=u"=Iny=v.Inu

14dy_v du dv
y'dx_u'dx+|nu'dx
dy v du dv}
dx y[ dx+Inu dx
du dV}
X +Inu. dx
o dy .
EX-18- Find —= for:
E— dx
a)y=x" b) y = (Inx + x)“™
a) y=x**"=lny= cosxlnx:i/ g){ LOSX 4 Inx.(—sinx)
:S_i y| L5 X _ sinx.Inx
or by formula , Whereu xand v = cosx
dy _ [cosx
ax y_ —sinx.In x_
15

Al-Mustagbal University College

G el s ) http://www.mustaqbal-college.edu.ig/

L L) Aala)



Class:First Stage
Subject:Mathmatics
Lecturer: Asst.Lect. Zahraa Kareem Abdullah

Email: Zahraa Kareem@mMustagbal College. Edu.lg

tan x

b) y=(Inx+x)""=Iny=tanx.In(Inx + x)

%.g—izmti%.(%+l)+ln(lnx+ X ).sec? X

dy [(x+1).tanx

+In(Inx + x).sec? x}

dx | x(Inx+x)
or by formula ,where u=Inx + x and v = tanx
dy [ tanx ;1 2 }
——=y| 2 (=4+1)+In(Inx + x).sec” x
dx y InX + X ( X ) ( )
(x+1).tanx 2
=Y, + In(In X + x).sec” x
X(Inx + x)
16
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Problems -3

1. Find dy for the following functions :

dx
1) y=(x-3)(1-x) (ans.:4 —2x)
_ax+b ._ b
2) y= x (ans.: 2
3x+4
3 ans.
) Y=2x+3 ( (2x+3)2)
5 : 1
4 X% — 24X + > ans.:9x° — —=— — =
) X+ ( " x3)
2
3(x°-1)
5 —[Jxt- -1 ans.: ————~
) Y ( JFJ ( )
6) y=(2x—1)2(3x+2)3+#2 (ans.: (2x — 1)(3x + 2)2(30x — 1) = —2 7)
(x-2) (x=2)
_ 1
7) =In(Inx) (ans.: x.Inx)
8) y =In(Cosx) (ans.:—tanx)
9)  y=Sinx® (ans.:3x°.Cosx®)
10) y=Cos?®(5x*+2) (ans.: 30x.Sin(5x° +4))
Cos*(5x* +4)
11) y=tanx.sinx (ans.: Sinx + tan x.Secx)
12) y=tan(Secx) (ans.: Sec’( Secx ).Secx.tan x )
_ 3sf X+1 . 6 of Xx+1 o[ X+1
13) y=Cot (x—l) (ans.: (X1 Cot (X_l).Csc (x—l))
_ Cosx . _ X.Sinx + Cosx
14) y= . (ans.: ”; )
2
15) y=+/tany2x+7 (ans.: Sec’V2x+7 )
22X + T H/tan~/2Xx + 7
16) y=x*.Sinx (ans.: x*.Cosx + 2x.Sinx)
2 /
17) y=Csc 3+/5x (ans.: 3\55 Cotvox
X Csc3\/5x
18) y=x[Sin(Inx)+Cos(Inx)] (ans.: 2.Cos(Inx))
17
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_ . 10x
19) y=Sin"(5x?) (ans.: ——=2—)
v1-25x*
_ -t 14+ X 1
20) y=Cot (1_)() (ans.: 1+x2)
- 6 X
21)  y=tan"v4x®-2 (ans.: )
—1)Wax® -2
22)  y=Sec(3x*+1)° (ans 18x )
\3x +1N(3x +1)° -1
2
23) y=Sin™ +x2Sect X (ans.: AX = X 2% L oxsect X
2 X 2 (2—x)\/(2—x)2—x4 -4 ?
24) y=Sin"2x.Cos?'2x (ans. : 2(C05" 2X - Sin" 2x)
V1-4x?
25) y= XX+ 1)(x=2) (ans.:l[iJr L, 2 }
(X +1)(2x+3) 3Lx x+1 x-2 x“4+1 2x+3
_ 1
26 =tan " (Inx ans.:
) y=tan(in @ns. A nx)y)’
3 _ ~/sinX.cos X 3y cotx tan x 2
3 — - — —
21) y° = 1+ 2.Inx (ans.: 5~( 2 x(1+2lnx)))
5 -1
28 __Xxtan"x ans.: 2 1 42
) Y (3-2x)&/x ( y(3X (1+x*).tan™ x 3—2X))
29) y=sece* (ans.: 2 )
e -1
30 =(cos x ) ans.: y Incos x — 2x.tan x
) y=(cosx) ( 2&( )
31) y=(sinx)®"* (ans.: y(1+ sec’ x.Insinx))
32) y=\/2x2+cosh2(5x) (ans.: 2X + 5cosh(5x).sinh(5x)
J2x% + cosh?(5x)
33) y=sinh(cos2x) (ans.:—2sin2X. cosh(cost))
34) y=csch% (ans.: 1 csch1 coth-L )

35) y=x?.tanh*/x (ans.: xtanh«/—(\/_sechzx/—+2tanh«/_))

18

Al-Mustagbal University College G Jiea Gl 34 ) o) http://www.mustaqbal-college.edu.ig/
S Zralall



Class:First Stage
Subject:Mathmatics
Lecturer: Asst.Lect. Zahraa Kareem Abdullah
Email:

: 3 2 . 2 2 2
36) y=In SINX.COsX +tan” X cos” x—sin” x + 3tan” x.sec” x 1 )

ans. :
Jx ( sinX.cosx + tan® x 2X
37) y=log, sinx (ans.: CIOtAi()
38) y=el*" (ans.: (2x—5e% e =)
39) y=eX @™ (ans.: (x?sec? x + 2xtanx )e* ™)
CSCV 2X+3
40) y=7%H (ans.: =~ N7 csc/2x+ 3 .cotv2x +3)
V2X+3
41) y=[|n(x2+2)2]cosx (ans.: 4x2c7032x 2In(x* +2)sinx)
X+
42) y=sinh™(tanx) (ans.:|secx|)
In x
43) y=41+(nx)? (ans.: )
X1+ (Inx)?
4y y= eX (ans.: e*(xInx - 1))
In x x(Inx)?
_ 3 _ cay? _ _ 2x°
45) y=x"log,(3-2x) (ans.:3x"log,(3—-2x) (3—2x)|n2)
_ O X, X [v2 &
46) y=2cosh y Ty VX 4 (ans..m)
2. Verify the following derivatives :
_g__L
a) 4 [5x+(«/7+\/7 }— =
b) d [\/7(ax +bx+c)]— (5ax2 + 3bx +¢)
PNe
3. Find the derivative of y with respect to x in the following functions :
u2 3 18X
a)y= and u=3x"-2 ans.: ————
)y u2+1 ( (3 3_2)3)
b) y="/u+2u and u=x*-3 (ans.:ﬁ+4x)
19
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4. Find the second derivative for the following functions :

a) y=(x+i)3 (ans.:6x+%+1—%)
X 7 X X
2+/2 1
b f(xX)=+/2X + at x=2 ans.: —
) F(x) X ( 4)
3
c) X?—=2xy+y*—16x=0 (ans.:Fx 2)

5. Find the third derivative of the function :
y=+/x° (ans.: - 3 )

6. Show for y=% that y--=V(VU —uv )\732V (wi-u')

7. Show fory=u.v that y"' =uv'"" +3u'v"+3u"Vv' +uv.
8. Show that y=35x" —30x* + 3 satisfies (1-x°)y"'-2xy'+20y=0.

9. Find g—i for the following implicit functions :
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2
a) x°+4x y—5y =3
X
b) Jxy+1l=y

3
2

3xy=(x"+y°)

3x2 +5y2x ‘2+4f

(ans.:
10x 'y — 2%
Jy
: y
ans.:
( 5 ﬁ_x)

3x*xP+y? y
2x —3y%{x°® +y

(ans.:

d) x*+xtanty=y (ans.: (1+y*)(3x* +tan”" ¥,
1+y - X
— 2
e) sin(xy)=cos(x—y) (ans.: y1—(x—y) +1-(xy)
V1= 09 = xf1=(x-y)’
f) y2.sin( xy)=tanx (ans.: ——¢ X_Y-COS(XY)
2y.sin( xy )+ xy? cos(xy)
g) sinhy=tan’®x (ans.: Ztago);hsilc Xy
10. Prove the following formulas :
d __ du
a) g ocotu csc 2 u. e
a _ du
b) O(ljcscu— cscu.cotu.dé(
a -1 = _ 1 u
c) i CoS " U = \/7'dx
du

d) 9 sectu-=

dx lulv/u / " dx

da du
e) dx sinh u =cosh u. e
f) dd7cschu=—cschu.coth u.
d ik -1 1 du
g) X sinh = *1+ = dx

h) 0 gec h-?

du_

dx

du

u=
dx \u|x/l —u?

11. Show that the tangent to the hyperbola

P(coshu, sinhu)

" dx

x*-y* = 1 at the point

, cuts the x-axis at the point ( sechu, 0) and

except when vertical , cuts the y-axis at the point (0, -cschu) .

21

Al-Mustagbal University College

s )SXA f_\gj _.\_e_\ Alae)

http://www.mustaqbal-college.edu.ig/

L L) Aala)





