Study List Math 151
Solutions

Find the derivative of each function.
1)

y=x*+5x*+7x+6

y' =4x® +10x+7

2)

y =5x* —8x°

y' =20x> — 24x?
3)

f (X) = 8sin(x)
f'(x) =8cos(x)

4)
f (x) = cos(4x?)
f'(x) =8xcos(4x?)

5

)2: (x2 +3xX2x2 +6x+4)

y' = (2x +3)(2x* + 6X + 4) + (4x* + 6)(x* +3X)

y' = 4x% +12x% +8x + 6x> +18x+12 + 4x* +12x° + 6x* +18x
y' =4x* +16x° + 24x% + 44x +12

6)
x* +3
3x* — 4x
(3x2 —4x)§x(x2 —3)—(x2 —3)3)((3x2 —4x)
(3x2 —4x)2
. (3x% - 4x)2x)— (x2 - 3)6x — 4)
B (3x2 —4x)2
. 6x° —8x% — (6x° —4x° —18x +12)
(3x* — axf’
, —4x? +18x-12
B (3x2 —4x)2

y'=




7)
f (x) = e sin(3x)
00 =3 6 bin@o + I sin@ole”

f'(x) = 2xe* sin(3x) + 3" cos(3x)

8)
f(x) = 8x%e* ™

i _i -8x —8x
(0= (B ( o fox?

f(x) =16xe* 5 (2x—8)e o (Bx?)

f/(x) =16xe* ** +16x%e* ¥ —64x%e* ™
9)

e3X —2

f(x) =

"(X) = ( 2XX393x)—(e3X _ZX_ 2e72x)
f'(x) (e—Zx)2

X 420 + 467
f()_ —4x
e
5e* +4e
f'(x) =
or

f'(x) =e (5eX + 4e‘2x)
10)

y = (x +2x)
y' = 2x+2)(x +2x)

y'= 8x+8)(x +2x)



11)

g(x) = In(x* —4x + 4)
2X—4
x> —4x+4

9'(x) =

12)

y = tan(2x* + 3x)
y' = (4x+3)sec?(2x +3)

13)
h(x) = 5xIn(x?)

' _i 2 i 2
o) = (5x)In(x? )+ - (In(x?))(5x)
h'(x) = 5In(x2)+%(5x)

h'(x) =5In(x?)+10

_In(4x) —¢’
~In(3x?)

14) y

_In(4x) ¢~
~In(3x?)

nfoe)[ 2~ |+ lncan &) 2%
[In(?,xz)]2

nfox?)[ -2 |+ (mean-e )
[In(3x2)]2

y' =

y'=




15)
f (x) = x*sin(2x?)

' _i 3 \ei 3 i ; 3\Y,3
f'(x) = ™ (x )sm(Zx )+ ™ (sm(Zx ) X )
f'(x) =3x* sin(2x3)+ 3x° cos(2x3)(x3)

£/(x) = 3x” sin(2x® )+ 3x° cos(2x?)

16)

y x 2sin(2x)

dx
y' (2xsm(2x) + 2cos(2x)( ))ex sin(2x)
/ _ (2XS|n(2X) 4+ 2x2 COS(ZX)kXZSinZX

y' (_ Sln(ZX)+—s|n(2X)( )j X2 sin 2x

17)

f (x) = cos(In(x))

f'(x) = iIn(x)(—sin(ln(x)))
dx

f%@:-%gmmu»
F(x) = _sin(In(x))
X

Find the equation of the tangent line through the given point.
18)y =x*-2; (1,-1)
y=x>-2

yl — 3X2
m=3(1)?% = 3(1) = 3

y—(=1)=3(x-1)
y+1=3x-3
y=3x-4



19) f (x) = x*sin(x) ; (z,0)

f (x) = x*sin(x)
f'(x) = 2xsin(x) + cos x(xz)

f'(x) = 2xsin x + x* cos x
m = f'(7) = 2(z)sin(z) + 7% cos(z) = 0+ (-x2) = —x*

y—-0=-7°(x-7x)
y=-7(x-7)

20) f (x) =e**; (1)
f(x)=e*"

f(x) =2xe*

m=f(1)=21)e"*=2e"" =2¢° =2

y—-1=2(x-1)
y—1=2x-2
y=2x-1

Use implicit differentiation to find the derivative of each function

21) x> +3xy+y* =8

x> +3xy+y> =8

d(, .,y d
— X +3xy+y°)=—(8
X3y +yT)=— @
2x+3y+3xy'+2yy'=0
3xy'+2yy' =-2x -3y
(Bx+2y)y'=-2x-3y

,  —2X-3y
3X+2y



22)

5sin(x)cos(y) =5
—>5sinxcosy = i5
dx dx

—5cosxcosy+5sinxsinyy' =0
5sinxsinyy’ =5cosxcosy
, _5COsSXcosy
~ Gsinxsiny
y'=cotxcoty

23)

X* +4x%y? =1+ ye*

%(ﬁ +4x2y2)=%(1+ yexz)

3x2 +8xy? +4x22yy' =0+ y'e* +2xe*y
4x22yy’ — y'e* = —3x? + 2xe* y — 8xy?
(8x%y —e*' )y’ = —3x% + 2xe* y — 8xy’
/= —3x% +2xeX’ y —8xy?

8x’y —e*



Use implicit differentiation to find the equation of a tangent line to the curve at the given
point.

24) x> +2xy +y® =4: (1))

X2 +2xy+y> =4

d (., .\ d
&(x +2Xy+Yy )=&4
2X+2y+2xy'+2yy'=0
2xy'+2yy' = -2x -2y
(2x+2y)y' =-2x-2y
,  —2X=2y

- 2X+ 2y

. —(2x+2y)

N 2X+ 2y
y'=-1

m=-1when x=1and y=1

y-1=-1(x-1)
y-1=-1x+1
y=—X+2



