Skill Builder: Topics 2.7 — Differentiating sin(x), cos(x), €%, In(x)

Find the derivative of each function.

1) f(@)= %SinC/- cosq

fi(qg) = gcosq— (—sinq) = %cosq+ sing

2) y=x"- %COSx

Q = 2x—1( Sinx): 2x+15inx
dx 2 2

3) f(x)= %e" -3sinx

fi(x) = %e“ -3cosx

4) f(x)= x_lz_ 2¢e"

f(x)=x7%-2¢"
2

fi(x)=-2x7°-2¢" = -—-2e
x

Find the slope of the graph of the function at the given point. Use proper notation.

5.) f(g)=4sing-g, (0,0)
f¢(q):4cosq—1
/t(0)=4cos0-1=4-1=3

6.) f(X)‘— LO 4J

fi(x)= ge b t(0)=

-l>|oo

Write the equation of the tangent line to the graph of the function at the given point

7) f(x)—x+e" 0,
f(0)=0+¢"=

fi(x)=1+¢" Df¢(0)21+e° =2

tangent line : y =1+ 2x

8.) g(t):sint+%e‘, {p,%e")
g'(t):cosz+%e’

g'(p) = cosp+%e” = —1+%e’”

tangent line : y = %e” +(—1+%ep](x—p




Skill Builder: Topics 2.7 — Differentiating sin(x), cos(x), €%, In(x)

Determine the point(s) (if any) at which the graph of the function has a horizontal tangent line.

9.) f(x)=-4x+e¢'
fi(x)=-4+e'=0P e =4Px=1In4
f(In4)=-4In4+4

horizontal tangent line at (In 4,-4In4 + 4)

10.) g(x)=x+sinx,0£x<2p
gl(x)=1+cosx=0bPcosx=-1Px=p

g(p)=p+sinp=p
horizontal tangent line at (,0,,0)

For problems 11-14, use proper notation throughout.

11.) Consider the function f(¢)=In¢ .

a.) Calculate the instantaneous rate of change of

) 1
the function at 7 = 5'

ro-tes(3)-

b.) Find the equation of the tangent line at the point
where ¢ = 3. Leave your answer in terms of the
natural logarithm.

11(3)=3

1
tangent line:y=In3+=(x-3
g y S(x-3)

7(3)-1n3

Recall the various versions of the definition of derivative from Topics 2.1-2.3:

S (x)=lim A

n SEHA) = f() f,(c)zyi%f(c+hz—f(c) and f7(c)=lim’ (2:({ (c)

X—cC

12.) Find the following using the Limit Definition of Derivative. You should be able to do this with very little

computation.

sin{x + Dx)-sin{x 22
a.) lim ( ) ( ):isinx:COSx b.) |imm:ix2:2x
Dx—0 Dx dx 70 h dx
sinx—sin% o1 sin['g+hj—; g 3
c) lim——&=—"| sinx=cos==—"~— : -9 Gny=cosl =2
o P x| 42 d)lim— g | Snx=omse ==
4 4 .x—g
3
: (2+Dx) -8_d| ’ f) imS* - 4l o= —sinp =
_ 4 - - : =— =-sinp=0
e) lim*=— il 3(2) =12 B @
2
g) lim Inx Inzzi Inx == h) lim (3+Dx) +(3+Dx)—12
=2 x =2 dx =2 Dx—0 Dx

I (x2+x):2(3)+1:7

x=3




