Techniques of Differentiation - Classwork

Taking derivatives is a a process that is vital in calculus. In order to take derivatives, there ate rules that will make
the process simpler than having to use the definition of the derivative.

1. The constant rule: The detivative of a constant function is 0, That is, if ¢ is a real ninnbes, then —[c‘] = 0.

a y=7 b} j’(),) =0 c) J(Z‘) =-8 d) p=an’
Y= S(x)= s(7)= 2.

2. The single vasiable rule: The derivative of xis 1. (;i[x] = 1. This is consistent with the fact that the slope of the
4 .

line y=xis 1.

Q) y=x by Ax)=r ¢ s{f)=¢

V= f(x) = 5’(1‘) -

#-1

3. The power rule: If # is a rational number then the function 2" is differentiable and i[r”] = X

aﬁ,«
Take the derivatives of the following. Use correct notation.
a) y=1 . b) l/‘(,r)=,1'6 c) ,S(Z)=I'30 d) ymw/;
1 1 1 ' 1
e) p=— JSlxj=— o) A7) =— hy p=—nvo
) ) ()f Q{)w ) =

4) The constant multiple rule; If fis a differentiable function and ¢is a real number, then ;d[c/(x)] =cf (I)
i

Take the derivatives of the following. Use cotrect notation.

9r-% .y )= 9 o)==/ &) y=4x
- -5 4 -12

e S — = K = — h =

) J 3, B /(’1) (3,1’)3 g r{!) .\/; ) i
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5, The sum and difference rules. The derivative of a sum or difference is the sum or difference of the derivatves.

LA reld]- /(e 2(e) wna Z]AD)-2(2)]- 7 (0)-2()

Take the derivatives of the fo]lowmg, Use correct fotation.
4 4 4

a) y=x +5r-3 b) f(,x) = - %f + 20 +x-6 c)

=

dy v= 6\/;(%/; 22X+ 6) ¢) _/(,1) = (2,1‘— 3)2 ) y= (,1»2 -x+ 1)2

6. The Product Rule; The derivative of the product of two functions is the first fimes the derivative of the second

plus the second times the dertvative of the first. %[ /(x) : g{‘r)] = /(,1.') . g’(x] + g{, ) . f(x)

2) Find 3/ if y=(4x-22)(3x-5) b) Find 3/ if y={x" -+ 1)2

without product rule with product rule

O Find (x) i Ax)=(32 - 224 5)(~52" 4227 =77 + x+2)

7. The Quotient Rule: The derivative of the quotient of two functons fand g can be found using the fo]lowmg:

/(f)} sl /)= A1) £)

2
“|4) ()]
a) Find CAEIE: b) Find a __S_ffi'__%_._
axl -1 vl xr +4x-2
¢) Find A £ oA+ Ar-D d) Fmd—fi 2%
ax 2x el P -4 +4x-2
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Techniques of Differentiation - Homework

For the following functions, find / (x) and j"(c) at the indicated value of &

1) Ar)=2~6r+1 =0 2) _f(x)=l—%+i3 e=1 3) f{x)=3 x—% c=1
X X X

For the following functions, find the derivative using the power rule.

8 -9 : 6
49 = 2 5 y=rtm 6) y= -
3x . (3.1’2) ) X
1 2 _ 2 3
7) po i 232406 g yotzbrrd 9 pot8
3 2x x+2

=37 +10x-5

¥

E{))Ay=,r4—%f+5x2-—6,r—2 11y p= 12) j)=(,12+4x)(2%'—!)

% 2
42
1) =it 15) yzﬁx_%)

‘13) y=(e-2)

For the following functions, find the derivatives.

16) y=(x2_4,1——6)(f—5x2—3x) 17) y= 2;? F%
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x—1 =x+l x-3
19) y=———\/— 20) T 21) y=<mx+4)(3x—3)
¥
=1 ' Sy c -
22y = m 23 y= = ikz , &1s a constant 24y y= -:—:—q—;%, £ a constant

Find an equation of the tangent line to the graph of fat the indicated point and then use your caleulator to confirm
the results.
_1,2

28) /(,r)=E at (2.4) 26) Ax)=(x-2)(# -32-1) at (~1,-9)

¥ —dx+2 2 x+3 1
27) /(f) ST at (2,—3—) 28) y= (m)(ébﬁ 1) at (-—-;,——5)
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