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Individual homework N2

I-st semester. Topic 2: Derivative of a function

Tasks 1,2,3,4 are estimated with 1.5 points
Tasks 5,6 are estimated with 2 points,

Deadline -2020 01_ 12 ( 1 December)

Task 1. Find the derivative of the function:
1.1. y = arctg/x -sin5x + Y1+ x* ;

l2. Y=arCCOS%~t93x+In(1+ x°);

13. y =arcsin ¥/x - ctg?3x+e™ ™,

1.4, y= arcctgz3x-5% +In(x+ X2 —9):
15, y = sin® Jx -9 +1{/1T§;

1.6. y =3%.cos* 7 x+arcsin ¥/x ;

1.7. y = cos? S arctg/x ;

1.8. y:arctg32x-sin§+,/1+tg4x;
X



1.9. y =arcctg?~/x -cos5x + In(L+10x7) ;
1.10. y =g -tgzl—arcsini/;;
X

1.11. y =tg°5x-In(x —vVx* —4) + € ;
1+ x°
2
112, y=ctg*Jx-sin3x+ 09X .
In(x+5)

1.13. y:siniz-arccos3\/;+tg45x;
X

1.14. y:arcsin1+3XZ .c0s* 3x;
X

4 3 1
1.15. = 3/1+— " 4 aretg —
y x g \/;

3
116,  y=5%.tg?5x+—= -
arcsin —

X
1.17. y:In(x+\/x2+9)-cos43x+arccosi;
¥x
21
1.18. y =arcsiny/1-x-ctg*3x+e " *;
tgx
1.19. y= e_ +1+cos*5x ;
arcsin 3x
3
120, y=oel, Arectg 2
In(1+3x")
Task 2.Find the derivative of the power-exponential function:
tg7§ arcsin® 2x
2.1. y:[arcsinlj 3; 2.2. y=(tg iz] ;
X X
cosZE tg3ﬂ
2.3. y =(arctg3x) " x; 2.4. y=(arccos3x)" x;
COS4 5x arccos2x
1 1
2.5. y=|ctg— ; 2.6. y=|ctg—= ;
g ( g&j g [ gxzj
) ctgzl 4 X arcsinJx
2.7. y=(arcsin3x) "~ x; 2.8. y=|cos " ;
X cos¥x
. cos?2 1
2.9. y=(arcsine’) " 2; 2.10. y:(arctg—j ;
X
3X

arci X Cosg
2.11. y =(x*+sin5x) o 2.12. y:(arcsin—j ;

X



arctg\2x—1 og” 2
213, y=| cos? 2 : . n
13. y=| cos 5 ; 2.14. y=|In 1+X X

5X

1 sin
2.15. y=(tg(Bx+1))"""FK; 2.16. y:(arctgisj
X
arct 4\/; arci X
247, y=(e*+3x°) B 248, y=(In?x)""";
2 arccos2x 2
2.19. y=|ctg—— ; 2.20. y=(tg®4x+x2)" <,
y [ g &j y=(tg )

Task 3. Geometric application of the derivatives

3.1 Find the equation of the tangent to the curve y = 2-x perpendicular to the
straight line y+4x—-4=0.

2

3.2 Find the equations of the tangent and the normal to the curve y = X3 i at the
X —_

point with the abscissa x, =—1.

. . X2 —3X+6
3.3. Find the equation of the tangent and normal to the curve y =————— at the
X

point with the abscissa x, =3.

+3x°

5 at the

3.4.Find the equations of the tangent and the normal to the curve y = 13
+ X

point with the abscissa x; =1.

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

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

3.7. Find the equation of the tangent to the curve y:arcsinx—_l, parallel to the
straight line 2y-x+5=0. 2

3.8. Find the equation of the tangent to the curve y = arctanx perpendicular to the
straight line y+2x+3=0.

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



3.10. Find the equation of the normal to the curve y=+1+x? at the point with the
abscissa X, =0.

3.11. Find the equation of the tangent to the curve y=x-sin2x parallel to the
straight line y+zx+9=0.

3.12.Find the equations of the tangent and the normal to the curve y = eV at the
point with the ordinate y, =e.

3.13. Find the equation of the tangent to the curve y=x3—-3x?—5 perpendicular
to the straight line 2x -6y +1=0.

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

3.15. Find the equations of the tangent and the normal to the curve y = 4 at the
point with the abscissa x; =1.

3.16.Find the equations of the tangent and the normal to the curve y =sinx+ cosX
at the point with the abscissa x, =7z/4.

3.17. Find the equation of the tangent to the curve y =1—i2 parallel to the straight
X
line 2y +32x+7=0.

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

3.19.Find angle between curves y =+/x ,and y=x>

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

Task 4. Find the derivative of the function presented by
parametric equation:

x=Int . 5
X=sin’t
4.1. 1 4.11.{ :

Y= y=cos’t’

x=sin’t x=t'+1
4.2. I 4.12. . ;
y =cos’t y=t"+t+1



1+t3

4.3. 4.13.

‘<

1+t3

X = arctgt
=In(1+t?)

4.4, 4.14.

e
b j
0
o
|
s

y=

4.6. 4.16.
=In@+t?)’ y= tcost
t2
¥
47.] 4+t 4.17.
y=t Y-8’
4+1
_ 44
x=t x=e'sin3t
4.8. 1; 4.18.
y:t_3 y=¢' cos3t’
X =2t—t?
4.9. ; 4.19.
y=2¢e'(1-1) y= 4/}
\/‘ x—tgl
X =sin+/t Yy
4.10. ; 4.20. t,
y=+t -2
y_t2

Task 5. Calculate the extrema of the function:

51 y=>2. 5.11. y—'”TX
2
52 y=——: 512, y= X .
x-1 (x+1)

X 2
53. y= : 513. y=x*—-=:
y=— 1 y <



54, y:%;
>0 Y= xg—tl;
5.6. y = fizl;
57. y= Xzi
5.8. y=3_XX2 ;
59.y= xzz)fl’
5.10. y=%;

5.14.
y x-1
2X
5.15. y= :
y 1-x°
8x
5.16. y= ;
Y=
2
517, y= X
X+1
X2
5.18. y= :
y X-3
x?+1
519. y= ;
y x? -1
5.20. y=x-Inx.

Task 6. Calculate the limits using the L.’Hopital rule:

6.1. |

6.2.

6.3.

6.4. li

6.5. li

6.6.

6.7.

6.8.

6.9.

. sin® x
m———
x—0 8N 2X —tg2X

) In x
im—s—
x—01+21In sinx

. Insin5x _
lim————;
x-0 In sinx

) In x
im———;
x—01+21In sinx

6.11.

6.12.

6.13.

6.14.

6.15.

6.16.

6.17.

6.18.

6.19.

X—oo @

x—0

lim

im tg2x—In(1+2x)

X2

tgX— X

x—0 X —Sin X ’

x—0\ X

1

lim (i—ctng ;

) 1
lim ——— |
x—=>0\ XSINX X

lim

x—0

X

3

. 1
lim — =
x—=0\ X

X —arctgx _

ctgzxj :



6.10. lim “9X=* . 6.20. lim JnSiNX
x—0 X —Sin X x—0 In sin 3x




