Task 1. In the items "1", "2" "3", "4", find the derivatives of the given functions;
in the item "5", find the derivative of the implicit function;
in the item "6", calculate approximately the value of function at a given x by means
of the differential;
in the item "7", solve a problem using the geometrical meaning of the derivative.

1) y:ezxarct92x+|n—x; 2) y:In5(tg§/§); 3) y=(Inx)""3;
X

t+1
1.1. X=—",
4) tt . 5)4/Xy + Sinx + sina =0; 6)y=x3 +3x% -7 x=203.

7) Find the equation of line tangent to the curve y = x-Inx, which is parallel to
the straight line y—x-5=0.

L 2.3
1) y=(x* —2x+3)e> —IL;Z) y = 5arSIN(X=x+1) - 3y y — (cos 3x)¥;
nx

2 {x:a(t —sint),
y=a(l-cost);

1.2.
2
5) y3sinx +a?cos2x=5a; 6) y=eX X x=112.

7) Find the equation of line normal to the curve y :X—_l , Which is parallel to the
X

straight line 2y + x +3=0.

X

5 2 . In x
1) y=xtg3x — ——; 2) y =arccos (In j;B)yz sin3x)"”7;
13 VX 1+ x° ( )
e _ 2
4){xln(1+t ) 5)y2 —2Xy +sin( X + y):cosa;6)y:e2_x X=197.
y =t —arctgt;

7) Find the equation of line tangent to the curve y = 2 —+/x , which is perpendicular
to the straight line y +4x—-4=0.

2X . X
1) y:e (COSI3X+S|n3X);2) y:Sins(COS?)X); 3)y:(sm§] :
nx X

1.4. x=tInt,

4y  t-1.5) x*+y* =x2y?; 6) yz(x2 —3)2(x+2),x=3,011.
sint”’



x2+1

7) Find the equations of lines tangent and normal to the curve y = 3 at the
X° -1
point with abscissa xg = —1.
2
1) y = x3 arccos 2x — 2x+3 ; 2) y:In3 x + 3193%;
tg3x
3
Xx=acos“t, . :
1.5. 3) y =(sin x)ﬁ; 4) 5) sin(X+ y)+cos(X + y)=sina;
y=Db sin®t;
6)y = arcsin3x,x = 0,05.
: : . x> —3x+6
7) Find the equations of lines tangent and normal to the curve vy i at
X
the point with abscissa xg = 3.
3x2 47 3('n1_2x -
1)y:\/§cosx+—_+;2)y:eCOS “ 3)y = x5,
1.6. arcsin2x

X =acost,
4){ _ '5)xY =yX:6)y =arctgx,x =098.
y =bsint;

1 5 , Which is parallel to the
1+ X

7) Find the equation of line tangent to the curve y =

straight line y =2x .

1)y:3sinzlnx. 2)y = x g2 ) L COS2X .

’ ’ 3 - X ’
arctg2x )Y

1.7. )

X:4—t y R X—3

4) 3 5)cos(xy)=sin(xy); 6)y=2"" x=2,08.
y=t-t7;

+ 3x2

2a'[

7) 7) Find the equations of lines tangent and normal to the curve y =

3+ X
the point with abscissa xg =1.

1)y = X9 9X. 5y = sin® (4292¢ | 3)  (cos 2x)92;
1+tg4x
L8 x =t(1-sint)
4){ - '5)ye* —tgxy =e®;6)y =Inxx=113.
y =tcost;

7) Find the equation of line tangent to the curve y=x-cosx, which is
perpendicular to the straight line y + x + 3=0.



x2* Joos?
)y:e cos xtg3x; 3)y:(t93x)x;

Ny=——7—;2
)y 1+ cos5x
3
4) " -1 5)y—x=arctg§;6)y:\/1+x,x:3,01
t y
y= ;
t2 -1

2
7) Find the equation of line normal to the curve y = el which is perpendicular

to the straight line y +2x —-4=0.

1)y = (3\/x +X+ x)cos4x; 2)y =In®tg %; 3)y = (sinSX)X5 ;

110 (y et sint 1-x
4){ " 5)ysinx—cos(x—Yy)=0; 6)y:3,/1;,x:0,02.
+ X

y =e' cost;
7) Find the equation of line normal to the curve y=3%1—x at the point with

abscissa xg =1.
3.3

X -
1)y :(\/x + x3)tg3x; 2)y = cos(S'”X); 3)y :xe—5|r12x;

C0S 3X

1.11. 3

X=5c0s"t, :

4) 5)xsiny —cos y + cos2x =0; 6)y =arccos x,x =0,01.
y= 5sin’ t;

7) Find the equation of line tangent to the curve y = arcsinXT_l, which is parallel

to the straight line 2y —x+5=0.

3t
1)y_m-2)y—tg3sin(ln2x)'3)y—(1+x2)X3'4) B
1.12. arcsin6x ’ ’ I &
143

5)x + y =arcsinx + arcsiny; 6)y = x3 — 4x% + 6x +3x =1,04.
7) Find the equation of line tangent to the curve y = arctgx, which is perpendicular
to the straight line y +2x+3=0.



3 g2 :
1)y:3x KT+ 2)y =3/In2 2% - 3)y = x2 sin2x(x + 3)°;
arctg3x 5— x2

X =3(t —sint),
4) ( ) 5)3**Y =3% —3Y; 6)y=31+xx=693.
y =3(1- cost);

7) Find the equation of line normal to the curve y=arccos3x, which is
perpendicular to the straight line y + 3x +3=0.

1.13.

2
1)y = cos 4x - 2% — 5tg4x; 2)y = 330" (940); 3)y  (tg4x)"*;

1.14. —5tt2 11 2
y=5'1-t);

7) Find the equation of line tangent to the curve y=

5 at the point with
1+Xx

abscissa xg = 2.

1)y =e>* Inx —3arccos3x; 2)y=3tg? Inv/x; 3)y = (sin2x)192¥;

1-t2
1.15. |X= t
4) 2 5)x2/3+y2/3:a2/3; 6)y:\/9+x2,x:4,01.
.
Y i

7) Find the equation of line normal to the curve y=+1+ x? at the point with
abscissa Xg =0.

1)y

5
:cos7x+3; 2)y:sin2 X~ —X

; 3)y = (sin5x)%%>;
Inx+4 2—X )y ( )

1.15
x = 3! cost, 3
4) 5)tgy = atgx; 6)y =%/3x+cos x,x =0,01.
y =3 sint;
7) Find the equation of line tangent to the curve y = x-sin2x, which is parallel to
the straight line y + ix +9=0.

_3 ta5

1)y =4x %2 +x&x -1; 2)y=sin3\/1+x3; 3)y:(x3+5)Cg X;
1.16. 3

=t~ Int

4{x nt,

5)y :tgz( y—X); 6)y= arctgx2 X=097.
y=[1-tWt;



3
. . . X® +1

7) Find the equations of lines tangent and normal to the curve y = 5
X +4

at the
point with abscissa xg = —1.

1)y =cos 2x - 2* —5tg3x; 2)y = Inx

1.18. 3
x =t cost,
4){

y:(t2 —1)sint;

5 3)y = (cos 3x)¥"°%;
cos™ 3X

5)e =arcsinx; 6)y=32+x% x=497.

7) Find the equations of lines tangent and normal to the curve y= e*&‘1 at the
point with abscissa yy =e.
Yx-tg3x

/2—sinx y
l)y=——"—: 2)y= : 3)y =(ctghx)/3;
)Y 1+ cos4dx )Y 2+ sinx )Y ( g )

3
119, [yt -3 -
4) 2 5)x° +ax?y + y° =a; 6)y:X2_ x=107.
_t2+1_ X“+1
" Int '

7) Find the equation of line tangent to the curve y =e®** which is parallel to the
straight line y + x+3=0.

X + arcsin 2x : 3 - X
= ; 2)y =arcsinlcos x” | 3)y =(arcsin3x)”;
3X + arctg3x )y ( ) ¥ ( )

120 (5
4"~ ' B)cos(xy)=e*"Y; 6)y=4/2x — sin=X x=103.
y:sin3t; 2

7) Find the equation of line tangent to the curve y:x3 —3x? -5, which is
perpendicular to the straight line 2x -6y +1=0.
1)y = %(xz ~3Jx + 6} 2)y = arccos(sin x2> 3)y = (arctg3x)**™;
1-21-4 {x:t —sint,
y =1-cost;

1)y

5)2ylny=e*; 6)y = (x2 —1)3(x +2)x=203.

7) Find the equations of lines tangent and normal to the curve y=x- In(1+ xz) at
the point with abscissa xg =1.



1)y =((x+x -1)gsx)/x* ; 2)y =4lIntg %; 3)y = (arctg5x)"**;
1'22'4){x:t/(1—t2), w2 41

5)2*Y =In(x+y); 6)y =
y=t*/(1-1%); 1-x
7) Find the equations of lines tangent and normal to the curve y =sinx+cos x at

the point with abscissa xg = /4.
e?*arctg3x 3 . 5
1)y="———""""; 2)y=In® x+In(ctg3x); 3)y =(sin3x)x;
COS 4X

1.23.
4){x =1- t3

y=tJ1+t;

X=-093.

’ 5)arctg§:In y; 6)y=arcsin2x,x =0,249.
y

2
7) Find the equations of lines tangent and normal to the curve y=4*"% at the
point with abscissa Xy =1.

1y =4x® 4372 Z)V=W; 3)y = (arccos5x)**" ;

t-2
124, |X=—7"" 1—x2
4) 5)y3—3y+2alnx:0; B)y = X =102.
y= 1-t, 1+ x2
\/f ]
7) Find the equation of line tangent to the curve y =1 iz which is parallel to the
X

straight line 2y +32x +7 =0.

xe2X - (x-1)*3(x +1)° (x - 3)° ;

1)y =————12)y =402X 3)y =
sin2x (x2 +1Bfa-xP

.5
4){X_t ' Barctg/x/y +siny =Ina;6)y =v5-x* x=098.

1.25.

y =1-cost;
7) Find the equations of lines tangent and normal to the curve y = x —arctgx at
the point with abscissa xg =1.

3/x . 2% 3 7
1)y =200 gy =5e8°I0x); 3y _ (ctg5x), ;
1.26. sin3x

4 X =sint +Int,
y =cost + Int;

2
5)sin/x + y =Intgy; 6)y=e?** x=2,014.



7) Find the equation of line normal to the curve y = x —+/x , which is pependicular
to the straight line 4y —3x +5=0.
X-arctgax

3
I ; 2)y=In? x+In(Inx); 3)y=(cos2x)y;
nx

1)y =

1.27.
— .k,
4){X ” 5)arcsinxy = 2%; 6)y = (3x —1)*(x +1)x =101.

y=vt;
-2
7) Find the equations of lines tangent and normal to the curve y = 5 at the
X® -4
point with abscissa Xy =3.
2X i 6
1y =&, 5y =300 )y - (1gax)y
128 Ux + x2
X =cost +tsint, X
4 . 5)xIn(x+y)=a; 6)y=arctg— x=2,031.
y =sint —tcost; 2
7) Find the equations of lines tangent and normal to the curve y =3x% -1 at the
point with abscissa xy =1.
sin3x o[ 3 :
1)y = Jx - cos5x . ©2)y=5 X : 3)y=3 X (x +1)sm2x;
92 X% -2
1.29. _
X = sint,
4) . B)arccos - =2%; 6)y=x* -2x% +5x=203
y=1+t7; y
2
7) Find the equations of lines tangent and normal to the curve y=xe ™™ at the
point with abscissa xg =1.
1-x* o 3 (i . 5)° .
1)y = ;- arcsin2x; 2)y =cos (sin2x); 3)y=|cos=| ;
x=e'(t3 +1}
4) | 5)Intg—_a 6)y =v1+ x+sinx;x=0,02.
y=elll-t3

3

7) Find the equations of lines tangent and normal to the curve y = x> +3/x at the

point with abscissa x, =—1.



1) y:ezxarct92x+|n—x; 2) y:InS(tg%); 3) y=(Inx)s"3x;
X

1.31. X:E,

4) ttl 5)J7y+sinx+sina:0; 6)y:x3+3x2—7,x:2,03.

I
7) Find the equation of line tangent to the curve y = x-Inx , which is parallel to
the straight line y—x-5=0.
20,3
1) y=(x?-2x+3)e* —IL;Z) y = 5aresin"0=x+1) - 3) y — (cos 3x)*;
nx
1.32. .
X=a(t-sint), ) 2_
4) ( ) 5) y3sinx + a2 cos2x=5a; 6) y=eX X x=112.
y=a(l-cost);
7) Find the equation of line normal to the curve y :X—_l , Which is parallel to the
X
straight line 2y +x+3=0.
X 2

1) y:xct95x—:)’—;Z)y:arcsin“(ln1+X j;3)y=(cos3x)'“2;

1.33 "

5)y? +5x*y +tg(x + y) =cosa,a=const;6) y =e"*, x =0,97.

4){x:ln(1—t2),

y =t° —arcctg2t;
7) Find the equation of line tangent to the curve y = 2 —+/x , which is perpendicular
to the straight line y + 4x —4=0.

Task 2. Find the differential of the function: dy.

2.1. y:xarcsin(]/x)+ln‘x+\/H‘, x> 0.

2.2. y=tg(2arccosM), x> 0.

2.3. y:M—In‘x+M‘.2.4. y = x2arctgy/x? —1—vx2 —1.

2.5. y:arccos(]/M), x>0. 26. y=x|n‘x+\/x2+3‘—\/x2+3.

2.7. y =arctg(shx) +(shx)Inch x. 2.8.y= arccos((x2 —1)/(x2\/§)).




2.9.y= In(cos2 X ++/1+ cos’ x).
2.10. y = In(x +/1+ X )— V1+X° arctg x.

2.11.

2.13.

2.15.

2.17.

2.19.

2.21.

2.23.

2.25.

2.27.

2.29.

2.31.

2.33.

| 2
y= n|x|2 —Eln X > 2.12. y=In(ex+\/e2X—1)+arcsineX.
1+x° 2 1+
y =xv4-x* +aarcsin(x/2). 2.14. y =Intg(x/2) - x/sin .

y =2x+In[sinx+2cosx|. 2.16. y:\/ctgx—\/tg3x/3.
/ 2
y =[xl 218, y= 322
2X X—2
X2 _1 2 1
y = arctg : 2.20. y:In‘x —1‘— —.
X x° -1

y = arctg(tggﬂ).
y = In‘cos\/;‘h/;tg\/;.

y = x(sinInx—cosInx).

y:cosx-lntgx—lntgg.

y =/x —(1+x)arctg/x.

y:x\/x27—1+ln‘x+\/x27—1‘_
J1-x

y = arctg——.

1-/x

2.22. Y= In‘2x+2\/x2 + X +1‘.

2.24. y =e*(cos2x+2sin 2x).

2.26. yz(\/x—l—%)ez A
LY =+3+X° —xln‘x+\/3+x2 .

2.30. y = xarctg x — Inv1+ x°.

2.2

oo

x* +1
X2 +4

5
2.32. y=arctgx + gIn



Task 3. Find the derivative of the high order.

31y = (2x2=7)In(x — 1),y =2

3.3. y=xcosx*, y" =?
3.5. y:log—gx’ y||| :?

X
3.7. y=x’sin(6x-3), y" =7
39. y=(2x+3)In*x, y" =7?
311.y = i—:,y’”— ?
3.13.y = e %*sin(2x + 3),y'"'-?
3.15.y = (2x®+ 1) cosx,y!T-?
317.y = (1 —x —x?)eX*L yll—7
319.y = (x + 7)In(x + 4),y" -2
321 y= In(2x +5) NI

2X+5

In x
323 y=—0r, y" =7

X
3.25.y = (x? + 3x + 1)e3**1, ylll—7

_ ln(x—2) III_

3.27.y = s Y ?
3.29. y=(5x-1)In’x, y" =?
33Ly = (x3+ 1e*,yl-2
3.33 y=xcosx*, y" =?

3.6.y = (4x3 + 5)e?*t1, ylll_7

38.y =

Inx

)
x2

y=(3=x%)In
y=ln(;(__11),

HI_ o

3.10. y:(l+ xz)arctg X, y"="?

3.12.y = (4x + 3)27%,yll1—?

3.14. y=

In(3+x)

3+ X
3.16. y = (x2+3)In(x — 3),y"-?

3.18. yzlsin 2x, y" =2

X

=

3.20.y = (B3x —7)37%,ylll—?

3.28. y = e™*(sin 2x — cos 3x),y

3.22.y = eg sin(2x),y

_ -

3.24.y = x In(1 — 3x),y" -2

3.26.y = (5x —8)27%,yll—7

3.30.y =
332 y= an(CZZX)

logz x

)
x2

11
Y

—7

11

—7

_o-



Task 4. Find the second order derivative of the function given parametrical

equations:

{x = COS 2t,
41,

4.2 {X: V1=t
y =Yt

» X =sh’t,
|y =1/ch%t.
x=1/t,
4.6.
y:]/(1+t2).
X =Ssint,
4.8.
{y=sect.
410, X7V
|y =t/Vi-t.

1 x = cost/(1+ 2cost),
~ |y =sint/(1+2cost).

X =sht,
4.14.
y = th°t.

X = C0S°t,
4.16.
y =tg°t.

y = Incost.

X =t —sint,
4.20.
y =2 —cost.

X =sint,
4.18. {



X = cost,
4.21. )
{y = Insint.

X =g,
4.23. _
y = arcsint.

(x =cht,

ly =3¥sh’t.
[x=2(t-sint),
|y =4(2+cost).
(x =1/t2,

Y =]7/(t2 +1).

X = Int,
4.31.
y =arctgt.

_ 3
4.33. {X =Vtr-1,
y

=Int.

4.25. <

4.27. <

4.29. <

X = cost +tsint,
4.22.
y= sint —tcost.

y =sin* t/2

{x arctgt,

4.26. )
t?/2.
{x sint —t cost,

4.28.
= Ccost +tsint.

X = cost +sint,
4.30.

X =t+sint,
4.32.

Task 5. Find the limits using H’Lopital rule:

Insin3x

51 a)lim

x—0 Insin7 x

52. a) hm[ o

=1l x =1

sin~ x

53. a) lim

x>0 8in2x —

b)

b)

b) lim (zgx

x>0
2

1 Sinx
Iim (Zn j
x—0 X

3
d+Inx

lim x

x—0

)2x—n.



X 2

54. a) lim>—* .
x—2 X_2

X N3

55. a) lim > 3 :

x—3 X_3
l

56. a) lim—

x>0 1+ 2nsinx’

. X —sinx
5.7. a)lim ;o

x—=>0 5

e sinx—x(1+x)

5.8. a)lim

x—0 X 3

59. a) lim(l—_l],
x>0\ x  sinx

5.10. a) lim l(l—ctng,

x—0Xx\ X

5.11. a) lim(l— ! ]

=0l X oY 1

5.12. a) lim Inarcsinx — Inx |

arcsin2x — 2 arcsin x

5.13. a) lim ,
x—0 x3
Inle® —1)=1
5.14. a) lim e -1) el
x—0 X

2 X
b) lim (arctgx] :

x—oo\ TT

b) lim(arcsinx+x)*.
x—0

b) lim ln(ctgx)tgx :

x—>+0

1

b) lim x"*
X—>+0 '
1 tgx
b) lim | /n : :
x—>+0 arcsinx

b) lim (ctgx) Yinx

x—0

3

b) lim x Hinx
X—>00

yx
b) lim ( Inx j :

X—>+00

b) lim(tgx)".
x—0

T j%'

b) lim | ¢
) (g2x+1

X—>0

b)Iim(ZX —xInZJ%

x->0{ 3* —xIn3



5.15.

5.16.

5.17.

5.18.

5.19.

5.20.

5.21.

5.22.

5.23.

5.24.

In(In(1+x))-1 j g x
2) lim n(In(1+x)) nx’ b) I (arcsmxj
x—0 X x—0 X
t _1 Sinx
a) lim ~ o b) lim(l)
. 1 )
a) lim - : b) lim x
0| (x+ 2 +1j In(1+x) X0
1
4 j 2
a) lim Sl b) hm(smxj%c :
x—>0 X — Sll’lx x—0 X
RN
1+ x
a) lim x/lnx, b) lim[(x)J :
x—0 x—0 e
a) limx’e ™, b) lim (sinx )8~.
x—0 x—0
1
tg2x—In(1+2 Vi
a) lim e n( x)’ b) lim (n—arctng "
x—0 %2 X—>+00

a)hmarcsm( 11)ctg(x 1),

x—1

) 1
a) lim ——ctgzx :
x—0 x2

x¥ =1
a) lim-————,
x=llnx—x+1

Vins
b) lim ( arcctgx j :

X—>+00
j%n e +x

x—0

b) lim( xctgx

2
b) lim (1—Incos x)“8 *.
x—0



3 a3 _ ctg (x-1)
5.25. ) limC+X) =3 b) lim(l l’““j |

x—0 X 2 !

5.26. a) lim Slnx—)fCOSX’ b) 1im(2arccosxjx.
x>0 XxX-—Sinx x—>0\ T

5.27. a) lim(l—clng, b) lim (Incos x)tgx.
x—>0\ X x—0

1
5.28. a) lim (x—x2 ln(1+1jj, b) lim (ex +arctgx)A.

X—>00 X x—0

- t . ctgx
5.29. a) lim ~ o b) lim(5* + xIn5)*".
x—0 x3 x>0
tg(x—l)
530 a) lim| . — L |, b)lim(xj .
x>0 xsinx 2 x>\ Inx
yx
5.31. a) lim[l— : j, b) lim ( Inx j :
x>0\ X X ] X—>+00
3
5.32. a) lim| —~ — 1|, b) lim x ¥
=\ x—-1 [nx x—0
: B : A
5.33. a) lim arcsin2x 2arcsznx’ b) lim (tg X j .
x—0 I xX—>00 2x+1

Task 6. Using the methods of differential calculus to investigate the following
functions and plot their graphs

X x* —81
a) y=_—2" a) y= ;
_ 2
6.1. 2(X 1) 6.16 3X
X /
b) y=—" b) y__x

e Inx



8x 16

a) y= 5 a) y=——7
6.2. 4+X 6.17. x“(x—4)
by y=& b) y=2In—— -1
Y= X x+1
3X—2
) y=—7—; X% +1
X ) y=——0,
6.3. 1(x+1) 6.18. x= -1
2 _x?
b) y=2 | b) y = 4de 4
X+1
2 4
X 33X +1
= —" a = ’
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