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Tutorial 4 (Differentiation)

(You should practicewriting proper steps.)

1. (a) Use the formal definition of the derivativecdompute f '(2) when f (x) =12_—X
X

(b) Do the same to find X(.)

2. Find the slope of the tangent to the graph of thergfunction at the given point.
Then obtain an equation for that tangent.

(a) f(X)=%,atx:4 (b) f(x)=v2x+1,atx=4

3. Find the following limits.

. sing-1 _e-1 _Int _ (@+h)*-1
@ Mot @mES @ImT @lm T

6

4. Supposal andv are functions ok that are differentiable at= 0 and that
u(0)=21u'(0) = 2v(0) = 4,v'(0) = 6.
Find the values of the following derivativasxa= 0.
d d(u d(v d
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5. Find the derivatives.

[Write proper steps showing the basic differentiation rules used.]

_3x-1 _ . _1+4/x

@ f(x)= X T 5 (b)y =tanx(sinx+cosx ) (c) h(x) = 3
@v= o) @M=" or =45+ 1|

_ e _sinx N Cx

(9) p(x) = o1 (h)y y= 1+ cocx (y =xInx-xe

() y = X*sinx + 3xcosx — e“cosx

6. Use the chain rule to differentiate:Sh¢w the stepsin using the chain rule.]
(&) sin5x (b) cosbx (c)tan5x  (d) seddx (e)e™
(M In(5x) [Can you obtain the derivative of In(5x) without using the chain rule?]

7.(a) Let y=(go f)(x )where f(x) =v1-x* and g(x) = x*. Find the derivativeg—y :
X

(b) Let y=(f og)(x)where f(x) =v1-x* and g(x) = x*. Find the derivativ%x :
X
(c) Find the derivative ofy = x(2x + 3)".

(d) Find the derivative of =/(sinx)* +1.
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8. Differentiate the following functions. (Showoper steps in using product, quotient
and/or chain rules of differentiatidPractice in writing proper stepswill help

improve learning.)
3 1

v Avi Y3 : _ tanx
(®) g(x) =8x* +4x*4 — X (1) Trtarx
by y=x@- 3X)% 1) y =e*(cosx+ X)

© y= Jxx—ﬂ K)  y=l+xe®

(d)  f(x)=5sin% cos My =%

@  f(= 1‘;:”" (m) f(x) = (4xsinx-1)°
(f) y =sin’ (sirf x) (n) y=sin(cosex— 5))
(@ y=VxX-2x*+x-7 (0) y=e"

(h)  y=tarx-secx (p) y=e

9. Find the first and second derivativesyof (1+u)(L+u®)(L+u® . )
10. Determine the specified derivative for eackhefgiven functions.
(@) Find f @ (x) for f(x)=x*-10x>
(b) Find f @ (x) for f(x)=e*sin2x
(c) Find y® for y=x*-7x% - 4x+ 2
11. (@) Find% if y=y(X) is defined implicitly as follows.
0) x’y+3y-x+1=0
(ii) y=(x*+1)*  [Hint: Take logarithms of both sides.]
(i)  cos(y+1) = 2sinx
(iv)  ye*+xe’ =xy
(b) Show that the point (1, 3) lies on the cufey + xy> —xy= . 9
Find the gradient of the tangent to the ewat/the point (1, 3).
Then find an equation for the tangent.
(c) Find an equation of the tangent®durvex® + 7xy + y* = &t the point (-1, 2).
12. (a) Find the absolute maximum and minimum \&hfehe function
f(x) =3x* —4x®+ 2on the closed interval [-1, 2].
(b) Find the absolute maximum and minimunugalof the function
f(x) =3x* —4x®+ 2on the closed interval [-1, 8].
13. Find the local maximum and minimum valueshef following functions and where
they occur.
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2X+5
x* -4

(@) f(X)=4x>+12x* +12x+ 1 (b)f (x) =

X
(c) 1‘(><)=)<2+4
14. Find all the local extreme values of each fimmcon the given interval.
On what intervals is the function increasomglecreasing?
Sketch a graph of the function.
Identify the points on the graph where thigaama occur and include their
coordinates.
Identify also the absolute extrema.
[You need to find the critical points, déeion types of local extrema, check also at
the endpoints, and finally decide on the absoluteeena. If you read up on concavity
and inflection points, you may be able to sketddeter graph.]
(@) f(x)=x*-6x+9, 0<x<5
(b) f(x)=x®-3x*-24x+1, -5<x<5

(d¥ (x) =sinx+cosx for0<x<2nm.

©  f( =sin(x+§), 0< xs%”

15. Find the following limits. For those that dat exist, see if you can write asco or
— oo . [Before applying I'Hopital’s rule, make sure tbenditions are right.]

. Bx*-3x+1 . 3e* -3 . 3-1

a) lim———— b lim cJim

@ 3x*-5 N sinx ©m X

(d) lim 225X (e) im VX =3k [kis a positive number]
B L Xk -k
. In@+¢€) . 3 3 . sinX—cosx
lim ———~ lim| — - —— h) lim —————=

0 jim, 1+ x @ xﬂf(lnx x—1j (Mlm x*

L e Lo X(X=D)(x+1) e -x

i) lim lim —————= K) lim

0] b~ @ lim © — Jx (k) lim o1

[For (g), you may not see the usual indeterminaltmf% or 2. ]
(o0]

[Go back to earlier questions on limits to see wHatopital’s rule can be applied.]

(nby, Jun 2017)



