WORKSHEET-3

Course: MAT101E
Subject: Derivatives

. Using the definition, find the derivatives of the following functions. Then evaluate the
derivatives at the specified points.

(a) f(z)=(z =1 +1; f(=1), f(0), f'(2).
N r_ /
(b) f(z) = I f(=1), f1(2).

(C) f(x) = COS(Qx + 1); f/(_1/2)’ f’(ﬂ -2
(d) flz) = \}5; (), f(1/2).

. Show that the following functions are differentiable at z = 0.

).

(a) f(z) = |z|sinz (c) f(z) =¥z (1—cosz)
2?sin(1/x), x#0
(b) f(x) =2*sinz (d) () :{ 0 W ), xiO

Ve 0<z<1
. Let f(z) = . Is f differentiable at x = 17 Give your reasons by
20 — 1 z>1

using the definition of differentiability.

. Find the values of a and b that make

ar+b <0
fz) =
2sinx + 3coszx x>0
differentiable at + =07
. ¥ or<l1
(a) Graph the function f(x) = { NS
(b) Is f continuous at x = 17 (c) Is f differentiable at x = 17

Give reasons for your answers.

T +b z <0

. Let f(z) = {

COS & x>0

(a) Is there a value of b that makes f(x) continuous at x = 07 If so, what is it? If not,
why not?

(b) Is there a value of b that makes f(x) differentiable at x = 07 If so, what is it? If
not, why not?



7. Does the curve y = 24/« have a horizontal tangent line? Explain your answer.

8. Does the parabola y = 222 — 132 + 5 have a tangent line with slope —1? If so, find the
equation of that tangent line.

9. (a) Let f(z) be a function defined on [—1,1] for which |f(z)| < x? holds. Show that
f(z) is differentiable at = = 0 and find f’(0).

(b) Using (a), evaluate ¢’(0) for the function

10. Find the first and second order derivatives of the following functions.

=@+ 1)(z+5+1)
= (1 —2)*(1 + sin’z)~>
© = (122

14z
1

(@2 +1)(22+ 2+ 1)

(d) y=

11. If v and v are differentiable functions of z and w(1) =2, v/(1) =0, v(1) =5, /(1) = —1,
evaluate the following derivatives at x = 1.

i d u d v
T

(a) (), () (1), () 2 (Y), (@) (70— 2u).

v dr

sin2x, <0

12. Is there a value of the constant m for which the function f(z) = { o >0

(a) is continuous at z = 07
(b) is differentiable at x = 07

Give reasons for your answers.

13. For which values of ¢ and b is the function

Fz) = ax + b , < -1
) ar*+x+2b, x> -1

differentiable for all real numbers?
14. Consider the function
3z, , <0
flx)y=X —(2—-2)? 0<z<2 .
-4, x>2
(a) Analyze the continuity of f(z) at x =0 and = = 27
(b) Analyze the differentiability of f(z) at x =0 and z = 27
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Give reasons for your answers.

15. Find the derivatives of the following functions:



(a) y =T+ vz — 27, (e) y =2tan?z — sec? z,
(b) y = (z + 1)*(2* + 22), By 2

(c) y=(2z—5)(4—x)", (f) y =2 3sec(2z)?,

(@) y:(_l_CSQCQ_QZ) ' (g) y = 5cot .

-t _(2? 1)*
(@) y= 7= 6 y=(%+z-3),
= — _ 1\°

(b) y (sec'xt—i— tanz)(secx — tan x), (g) y = (% + %) :

(c) y= 1%7 (h) y = (2% + 3z + 1)/
_ _tanx . ; 2

(d) Y= T+tanz (@) y:(%) ’

(e) y =sina?, (j) y = 4sin(y/z).

17. Find the derivatives of the following functions:

(a) y(x) = Ve + (secz + tanz)®,

1+

(b) y(z) =sin(z++vx+1)+ (21932_535)2.

18. Find the points on the curve y = 22% — 322 — 122 + 20 at which the tangent line is
(a) perpendicular to the line y = 1 — 7,
(b) parallel to the line y = /2 — 12z.

19. The curve y = ax® +bx + ¢ passes through the point (1,2) and is tangent to the line y =
at the origin. Find the constants a, b, and c.

20. Suppose that f is continuous and it satisfies the following conditions for all real values of
x and y:

(a) f(z+y)=flx)- fy);
(b) f(x) =14 zg(x), where ligr(l)g@) =1.
Show that the derivative f'(x) exists at every value of x and that f'(z) = f(x).
21. Find d*y/dz? of the following functions:
(a) @®+yP=1, (b)) y*=1-2.

22. By differentiating 2% — y? = 1 implicitly, show that:
(a) dy/dx = z/y, (b) d*y/dx? = —1/y’.

23. Use implicit differentiation to find dy/dx for the following:



(a) 2%y +ay* =6 (c) yZCOS%:Q.CE—{—Qy (e) 2zy+12=x+y
(b)  +siny = ay (@ o= 554 (f) 22(0 — y)? = 2 — 7

24. Find an equation for the tangent line to each of the following parametrized curves at the
2

given value. Also, find the value of d—z at the given point.
x

a) r=sec’t—1 , y=tant; t=—m/4,

)

b) x=—vt+1, y=+3t; t=3,

c) x=224+3 , y=tt; t=-1,
) x=t—sint , y=1—cost; t=m/3,
)
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25. If y® +y = 2cos z, find the value of Ell?y at the point (0,1).

26. Find an equation of the tangent line to the curve zsin(zy —y?) =2*—1 at (1,1).

27. Find an equation of the line tangent to the curve (2? + 1)y + +sin(r(y +/x)) =2 at
the point (1,1).

28. Find the points on the curve z* + zy + y? = 7; (a) at which the tangent line is parallel to
the z-axis and (b) at which the tangent line is parallel to the y-axis.

29. Assuming that the following equations define a parametrized curve giving x and y implic-
itly as differentiable functions of ¢, find the slope of the curve at the given value.

rsint+/x=t , tsint—2t=y , t=m.



