SAT PREP

Assignment :Derivative

1. Find the derivative of each function, by using rules for exponential and logarithmic functions.
DO NOT SIMPLIFY YOUR ANSWERS.

2% _ 22
(a) f(x) =3e" — Tlogy(x) (d) f(z) = 1 —logs(2)
(b)  f(z) = In(z? + 1) — logy(52) (e) f(x)=e"5c" £ ¢b
z) = e® - In(tan(z —sin(z)
(© f@) =" ngtan(o) 0 -

2. Find the derivative 3’ = % in each case by using implicit differentiation.
DO NOT SIMPLIFY YOUR ANSWERS.

3 . _ .10

(a) y° —y+cos(z)+sin(y) ==x (d) ye” +2logy(z) — 4 = In(z)
2 2 _ 2

(b) @y +ay”=a"+1 (e) sin(y?) — cos(zy) =1

2?4+ ycos(z) +3

y? -1

()

5 (f) et = a2 4y

3. Find the derivative of the following functions, by using logarithmic differentiation.
DO NOT SIMPLIFY YOUR ANSWERS.

(a) y=1In <(2$ —1)3(z2 + 1)) ) y= JJ(I2)
33 —1)°
) V= sty © = (e + )
. 1'3(:17 -+ 1)4 (f) y = [Sin(I)}COt(m)
) v= (22 + 1)5(3x + 1)6

4. Find the equation of the tangent line at the given point.
(a) f(x)=>bxsin(zr)+ g at x = —m/2

(b) In(z+1)+e¥ —2?y=1 at the point (0,0)

() (y—a)+ay®—2T=2 atz=0

5. Find where the tangent line is horizontal for each function.
(a) f(z) = 92" — 402> — 4822

(b) f(z) = (2x +3)e*

(¢) y+ xlogy(z) — 4z = cot(y) + ()




6. Find the required higher derivative in each case.

(a) find f”(z) for f(x) = tan(a®)
7. Find the derivative of each function, and this time SIMPLIFY YOUR ANSWERS!

(a) flz)=a"(50 —2)7 (€ flz)=

= 7(3552 + 1) sec(x) —
(b) 1) =Gy (d) flz)=In (E ) 1)



ANSWERS:

1. Exponentials and Logarithms

! x 7
(a') f (I) =3e — :cln(lO)
/ 2z 5
(b) =)= 224+1  5zln(2)
(c) fl(x)= e 2 In(tan(z)) + %((igx)

(27 In(2) — 22)(1 — logy (=) — (2° — 2*) (52 )
(1~ logy(2))?

(e) f'(x) = e"* (sec(x) 4 xsec(z) tan(x))

B 3~ sin() In(3)(— cos(x)) [1 + In(z® — 1:)] — 37sin(@) [E]

& @)= 1+ (@ —2))?

2. Implicit Differentiation

10z° + sin(z)

/ —
(@) v = 3y? — 1+ cos(y)
b) o = 22 — 22y — y°
z2 4 2zy
,_ ysin(z) — 2z
© v = cos(z) — 10y
1 2 T
L2 e
d I_ zIn(2)
@ v=——F—5— 5
—ysin(x
(0) v = 5]
2y cos(y?) + z sin(zy)
() J = o — 2pe® +Y°

T yer*ty? — 9y

3. Logarithmic Differentiation

' (3x3—1)5[45a:2 4_%}

T zitand(z) (323 —1 =z tan(x)
© o = oz +1)* 3 4 10 18
Y o 22+ 15Br+1)° |z " 2+1 2z+1 Bz+1l

d) ¢ = 2@ [2z In(z) + 2]

(@ ¥ = (@ +a) [2 In(a" +2) + (22 - 1)(?‘74—-’—1:1)}

) ¢ = [Sin(at)]wt(z) {f csc2(x) In(sin(z)) + cot(z) Z?j(x)]



4. Equation of Tangent Lines

T
(a) yf—5$—|—§

1
(c) y—2—7x+3

5. Horizontal Tangents

2
= —= 4
(a) x 37 07
1
(b) iU——L _5
(¢) x=16

6. Higher Derivatives (a)

() = 2sec®(z®) tan(z®) - 92* + sec?(2®) - 6z

7. Simplifying Derivatives
(a) f'(z) =22"2(52 — 2)°(50z — 13)

6(322 + 1)*(5z + 1)(x — 1)

0 )= e
, 2r +5
© F @ = a0 72E 1 37

(@) f'(2) = 2csc(a)





