Individual Tasks to Chapter 5

Task 1. In tasks - items “1”, “2” “3”, “4” — find derivatives of the given functions: in
item “5” find the derivative of the implicit function; in item “6” calculate approximately the
value of the function at the given value x by the differential; in item “7” — solve the problem.

sin3x |

1)y:e2Xarct92x+|n7X; 2)y:In5(tg§/§); 3)y=(Inx)""";

511, |x=itl
4) ttl 5)/xy +sinx+sina=0; 6)y=x>+3x*-7, x=2,03.
e
7) Find the equation of the tangent to the curve y = x-Inx parallel to the straight line
y—-x-5=0.

1)y:(x2—2x+3)esx—%; 2)y:5arcsin2(x3_x+1); 3)y=(COS3X)X;

3 a: 2 _ . _ X2—x _
5)y’sinx+a“cos2x=>5a; 6)y=e" ", x=112.

5.1.2. .
4){x =a(t—sint),
y=a(l-cost);

7) Find the equation of the normal to the curve y:x_—l parallel to the straight line
X

2y +x+3=0.
1) y=xtg3x— 5. 2) y:arccosz(ln X j 3) y=(sin3x)";
NTS 142 )’ !
5.1.3. )
x:ln(l+t ) ) : 2—x
4) 5)yc—2xy+sin(x+y)=cosa; 6) y=e“ ", x=197.
y =t —arctgt;
7) Find the equation of the tangent to the curve y = 2 -Jx perpendicular to the straight
line y+4x—-4=0.
5.14.
2X : X
1) y:e (cos3x+sm3x); 2) y:sin3(0033x); 3)y:(sin§) :
In x X
X =tlInt, ,
4) t-1 5 x*+y*=x%* 6) y:(x2—3) (x+2), x=3,011.
~sint’

2
7) Find the equations of the tangent and the normal to the curve y= X3 +i at the point

with the abscissa x; =—1.



5.1.5.

2 2X+3

1) y=x3arccos2x— . 2) y=In®x+39%;
tg3x
3
—acos’t, _ .
3) y:(sinx)&; 4) X 5) sin(x+Yy)+cos(x+Yy)=sina;
y =bsin’t;

6) y = arcsin3x,x =0,05.

. . X2 —3x+6 L
7) Find the equation of the tangent to the curve y=———— at the point with the
X
abscissa X, = 3.
5.1.6.
3x% +7 i -
1) y=+/xcosx+———; 2)y=e® “"; 3)y=x"x;
arcsin2x
X = acost,
{ _ 5xY =y*; 6)y=arctgx, x=0,98.
y =bsint;
7) Find the equation of the tangent to the curve yzl%, parallel to the straight
+ X
liney=2x .
2,2x
1 :3sin2Inx; 2) v = Xe : 3 :XCOSZX;
)y )y —» )Y

51.7. )

X:4_t, . X—3

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

+3x°
2

7) Find the equations of the tangent and the normal to the curve y = L at the point

3+X
with the abscissa x, =1.

XCOS4X . 5 rarctan2x tg2x
Hy=——: 2)y=sin’(4 : 3)y=(cos2x :
y- P Dy (e gy—(es2

>18. x=t(1—sint), . .
4) 5)ye” —tanxy=¢€%; 6)y=Inx, x=113.
y =tcost;

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

IYx2x
Dy=———;
1+ cos5x

( 3
51.9. |y 1ft

2
g U1 5y x—arctan; 6)y=vitx, x=301
y

2)y—e cos® xtanSx; 3)y— (tg3x)x :




7) Find the equation of the normal to the curve vy :el‘xz, perpendicular to the straight
line y+2x-4=0.

Ny= (\S/X—I—\/X—i— x)cos4x; 2)y = In3tan1X _le

>L10- 1y _etsint 11
4){ ' B)ysinx—cos(x—Yy)=0; 6)y:311§, x=0,02.

y = e' cost;

L 3)y=(sin5x)" ;

7) Find the equation of the normal to the curve y=3/1—x at the point with the abscissa

343X i
1)Y=<\/x+x3)tan3x; 2)y:cos<5'”x); 3)y:xe—stx;

C0S 3X

51.11. 3

X =15c0s"t, :

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

7) Find the equation of the tangent to the curve y= arcsinXT_l, parallel to the straight

line 2y-x+5=0.
3t
arccos3x 3 " 1+t
=———; 2)y=tan’sin(In2x); 3J)y=(1+x] ; 4);
5.1.12. d arcsin6x )y ( ) )Y ( ) )y— 32
1t

5)X + y =arcsinx +arcsiny; 6)y=x>—4x*+6x+3, x=1,04.
7) Find the equation of the tangent to the curve y =arctanx perpendicular to the straight
line y+2x+3=0.

5.1.13.
3 2 -
1)y:3x X Jr7; 2)y = 3/In? smxz; 3)y = x2sin2x(x+3)’;
arctan3x 5—X
X =3(t—sint),
( ) 5)3*Y =3*-3Y; 6)y=¥1+x, x=6,93.
y =3(1—cost);

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

1)y = cos4x-2X —Btandx;  2)y — 3reees’(tanax). 3)y:<tg4x)'”x;

5.1.14. X=§@2+Q, s
4) 5yIn(x+y)=Ina; 6)y=e"*", x=-194.

y=5"(1-t);

7) Find the equation of the tangent to the curve y = > at the point with the abscissa

1+X
X0:2.



1) y =e>Inx—3arccos3x; 2)y=Jtan?Inyx; 3)y=(sin2x)";

5.1.15 ———
o .4)< 2 5)x7% +y¥3=a%3; 6)y=+49+x%, x=4,0L.
.
K
7) Find the equation of the normal to the curve y =+/1+ x? at the point with the abscissa
XOZO.
cos/x+3 . 2X5—X . oS 5x
)y=——; 2)y=sin ; 3)y=(sin5x ;
)Y Inx+4 )y 2—X )Y ( )
5.1.16. < — 3 cost
4){ _t ' B)tany =atanx; 6)y=33x+cosx, x=0,01.
y =3 sint;

7) Find the equation of the tangent to the curve y=x-sin2x parallel to the straight line
y+7Xx+9=0.

195
Dy=4x72rx¥x -1 2)y=sind1+x3; 3)y:(x3+5)ch;
5117 Ty —t3Int
4 1

: y=(1-t)vt;

5)y =tan’(y—x); 6)y=arctanx®, x=0,97.

3

7) Find the equations of the tangent and the normal to the curve y = X2 +i
X“ +

at the point

with the abscissa x; =—1.
Inx

© 3)y=(cos3x)""*:
cos® 3x )y = )

1) y=cos2x-2* —5tan3x; 2)y=

SLI8. fy—t3cost,
4)

y:(tz—l)sint;

5)e¥ —arcsinx; 6)y=432+x*, x=4,97.

9

7) Find the equations of the tangent and the normal to the curve y=e¥** at the point

with the ordinate y, =e.

Yx - tan3x /2—sinx A
DNy=——:; 2)y= o 3)y=(ctgbx)?;
)Y 1+ cos4dx )Y 2-+sinx )Y ( g )

3
5119. |x—t=3% -
4)] 2 5)x° 4+ ax’y + y® = a; 6)y:X2_ , x=1,07.
Pl X2 +1
T
7) Find the equation of the tangent to the curve y=e“** parallel to the straight line
y+X+3=0.



X+ arcsin2x .
Dy= ,
3X + arctg3x

5120. (o
4)07 777 B)cos(xy)=eY:  6)y=42x—sin’X, x=1,03.
y =sin’t; 2

7) Find the equation of the tangent to the curve y=x®—-3x®—5 perpendicular to the
straight line 2x -6y +1=0.

1)y =¥x(x* ~3Jx + 6); 2)y =arccos(sinx’); 3)y = (arctan3x)""*;
5-1-21-4) x =t —sint,
y =1—cost;

2)y= arcsin(cos x3); 3)y=(arcsin3x)";

5)2ylny = e*; 6)y:(x2 —1)3(x+2),x: 2,03.

7) Find the equation of the tangent and the normal to the curve y= x-In(l+ x2) at the
point with the abscissa x, =1.

Dy=((x+Vx-1)tansx)/x’; 2)y={fintans;  3)y = (arctan5x)"";
5122, {X_t/(l_tz)’ o

y=t*/(1-1%); 1-x
7) Find the equations of the tangent and the normal to the curve y=sinx+cosx at the
point with the abscissa x, = z/4.

5)2"YY =In(x+vy); 6)y= x=-0,93.

2X >
1) yzw; 2)y = In3x+ In(ctg3X); y= (sin3x)§;
cos4x
5.1.23. [
. 43
4) X=+1-17, 5)arctan£=|ny; 6)y:arcsin2X, x =0,249.
y=tJl+t; y

7) Find the equations of the tangent and the normal to the curve y =4 at the point
with the abscissa x, =1.

51.24. 1)y=4x*+3%; 2)y=3nsin%; 3)y=(arccos5x)""’;

t—2
SR 1-x2
4) 5)y’-3y+2alnx=0; 6)y="——r, x=102.
yzl;t. 1+X
\/f 1]
7) Find the equation of the tangent to the curve yzl—i2 parallel to the straight line
X
2y +32x+7=0.
2x X x—1)°3(x+1)° (x—3)°
Dy= >_<e2 ; 2)y =400, C’»)yz< S | - ) ;
sin2x 2 3(1—
5.1.25. (¥ +1)2-x)
_ 45
4) X_;’ t5)arctan«/x/y+siny:Ina;6)y:\/5—x2, x=0,98.
y =1—cost;



7) Find the equations of the tangent and the normal to the curve y=x—arctgx at the
point with the abscissa x, =1.

3y . 92X 3 7
)y= I 32 - 2)y=5"1""): 3)y — (ctgsx)s ;
5126 itteint
AT ' B)sinyX+y =Intany: 6)y=e2*X  x=2014.
{y:cost+lnt; ) oy ¥: 8}y

7) Find the equation of the normal to the curve y= X — /X perpendicular to the straight
line 4y —3x+5=0.

. 3
1)y:%mn4x; 2)y=Inx+In(Inx); 3)y=(cos2x)x;
X
5.1.27.
=, )
Nk vt B)arcsinxy =2*; 6)y=(3x—1)°(x+1), x=1,0L
y=3;

3

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

2

with the abscissa x, = 3.

2X | oi 2 6
5128.1)y =502 2y =31 gy~ (tand)s

5)xIn(x+y)=a; 6)y:arctan§, x=2,031.

4 X =cost +tsint,
y =sint —tcost;

7) Find the equations of the tangent and the normal to the curve y = JIx? -1 at the point
with the abscissa x, =1.

, sin3x x2(x% +1)sin2x
5.1.29. X" =
X = sint, X oa A )
Lot 5)arccos§:2 ;o B)y=x"-2x“+5, x=2,03.
y=1+17;

7) Find the equations of the tangent and the normal to the curve y= xe™® at the point
with the abscissa x, =1.

2 X
1)y= 1- X2 arcsin2x; 2)y= cos3(sin 2x); 3)y= [COSE] :
1+ X X

2

5.1.30. t(.3 _
x=e'(t*+1); y

4) 5)Intan==a; 6)y=+1+x-+sinx;x=0,02.
y:et(l—t3); X

7) Find the equations of the tangent and the normal to the curve y =x3+ 3x at the point
with the abscissa x, =—1.



5.2.1

5.2.2.

5.2.3.

5.2.4.

5.2.5.

5.2.6.

5.2.7.

5.2.8.

5.2.9.

Task 2. Find the limits using L’Hospital’s rule.

. Insin3x . 1%
a) lim — : b) lim|In=
x—>0 Insin7x x—>0\ X
1 3
a) lim| 22— ——|, b) limx*x .
x>l Xx=1 Inx x—0
-3
a) lim— X b) lim (tgx)>".
x=0SIN2X — tg2X N
2
X A X
a) lim2 —% : b) lim (garctgx] :
Xx—a X—a X—wo\ T
N a X
a) lim (a>0), b) lim(arcsinx+x)".
x—»>a X—a x—0
. In X . tgx
a) lim———, b) lim In(ctgx)™.
)H01+2Insinx )X—>+O (ctg)
. 1
a) lim>2—1%, b) lim x(e" D).
x—0 X x—>+0
. eXsinx—x(1+x _ fox
a) lim 3( ) b) lim (In . J :
x—0 X x—>+0 arcsin x
2) |im(1—_ij, b) lim (ctg x) nx
x—>0\ X SInX x—0

5.2.10.a) lim 3(1 — ctng :

Xx—0 X\ X

5.2.11.4) |im(3— 1 j
x>0\ X e" =1

5.2.12.a) lim

Inarcsinx —Inx

x>0 tg?2x
5.2.13.a) lim arcsin2x —32arcsmx |
x—0 X
In(ex—l)—lnx
5.2.14.a) lim ,
Xx—0 X
In(In(1+x))-Inx
5.2.15. a) lim ( ( ))
Xx—0 X
5.2.16.2) lim *29* 1
x—0 tg X

3
1+Inx

b) lim x

X—>00
Yx
b) Iim( Inx ] :
X—>+00
b) lim(tgx)*.
x—0
%
b) lim | tg—="— | .
)X—>oo( J 2X+1j

) a*—xlIna i
x—>0| b*X—=xInb |

b) lim

2

. ctgx
. arcsin X
, b) I|m[ j
x—0 X

sinx
b) |im(1J |
x—0\ X




1 1

5.2.17.a) lim —~ , b)limx*.
) x—0 In(x+ /x2+1) In(1+ x) )x—>0
_ inx )/
5.218a) lim—&X—* b) Iim(w) |
x—>0 X —SIN X x—0 X
. [ (1+ X)% g
5.2.19.a) limxInx, b) lim :
x—0 x—0 e
5.2.20.a) lim x%e7*, b) lim(sinx)9*.
x—0 x—0
. tg2x—In(1+2x _ b
5.2.21.a) lim J (1+ ) b) lim z—arctgx nx.
x—0 )(2 X—>+00

X—a }I/nx
5.2.22.a) lim arcsin(chtg(x—a), b) lim ( arcctgx j :

X—a X—>+0

5.2.23.a) Iim(i—ctgzxj, b) Iim( XCtgx J%n(exﬂ).

2

x—>0\ X x—0
) x* =1 . ctg®x
5.2.24.a) lim—————, b) lim(1—Incosx)™ ~.
x=1Iinx —x+1 x—0
a a ctg(x-1)
. (a+x)" -a . (1-
5.2.258) lim ) =2 (350), b)Ilm(l '”XJ .
x—0 X x—1 X
1
5.2.26.4) lim 1~ =% b)Iim(Earccosxjx.
x=>0 X-—=SInX x—=0\ 7T
5.2.27.a) Iim(i—ctng, b) lim(Incosx)™.
Xx—0\ X x—0

5.2.28.3) lim [x — X2 In(1+1)j , b) lim (ex + arctgx)% .

X—>00 X x—0

. X —arctgx o x Ctx
5.2.29.a)1|22)—x3 , b) lﬂg(a +x|na) (a>0).
tg(x-1)
5.2.30.a) |im[ L —iZ] b)lim(i) .
x—>0| Xsinx X x—>1 In X



Task3. Investigate the following functions and plot their graphs using the methods of

differential calculus.

5.3.1.

X2
a = :
5.3.6. )y x? -1
b) y=2e"x
)y X1
- 2
5.3.7. (x-2)
b) y:In_x
X
a) :2X—_12’
5.3.8. (x-1)
b) y=4xe™*.
4_3
a = ;
5.3.9. ) Y X

b) y=(2x+ 3)e_2(x+l).

x*-81

a) y= PWEIR
5.3.16 J_X
X
nx

8y~ 16

-

53.17. x*(x~4)

b) y=2In——_1,
X+1

241
a) Yy=——0
5.3.18. -1
2
b) y:4e_)%
3x* 41
a) y=—73—;
5.3.19. X
b) y=(3-x)e*?
) y= 2X
5.3.20. y= 1—x2’
b) y=xlnx.
) y=xi-Z;
5.3.21. X
b) y:2xe_%x
1-x3
a) y=——
5.3.22. X
b) y:x+|n—x.
X
X2 —2X +2
a) =
Xx-1
5.3.23 22
b) y=—
2(x-1)
2
(x2+1
a =
5.3.24.) y X2 +2
X
b) yzm



y :
5.3.10. x“+1

5.3.11. X

D Y=oy

2 y- 2x3
5.3.14. x> 41’

b) y:In(x2—2x+2).

5.3.26.

5.3.27.

5.3.28.

5.3.29.

10




