AP CALCULUS
DIFFERENTIATION THEOREMS

—_—

f(x) =22 —-10
. V(r) = 4nr?
F(x) = 40962° — F'(x) = 122882

LRSI

Y'(t) = —54t 10
54
{10

g (x) = 2r — 2273
= 2x—%
_ 274 — 2
= p
W @D - @2
6 K (x) @1
B 3
S @-12

7. G(s) =5+ +352 +25+2 — G'(s) =453 + 352 4+ 65 + 2
8. H(t) =t4/3 4 2t1/3

4 2
H/(t) — §t1/3 + 575—2/3
4/t 2
3 3Ve?
B 4t 42
3V/t2
9. Y = x=1/? (x2 + 4z + 3)

_ 23/2 4 4x1/2 4 31/2

dy _ 31/2 L gp-1/2 _ 3, —3/2
dzx
e, 2 3
2 ﬁ 2\/1-3
322 +42—3

2V 23



10.

11.

12.

13.

14.

15

16.

17.

18.

y = VBzl/?

dzx

y=a+2?°

dz

(@) = V2T

v =132 4 g75/2

dl
dzx

@x—l/z
2

V5
2z

(x* 4+ 22 +1)(0) — (1)(42® + 27)
(1:4 _|_1:2 + 1)2

42 + 2z
(.’E4 + .’EQ + 1)2

(t + 5t — 4)(3) — (3t = 7)(2t + 5)

(t2 4 5t — 4)2

23 + 14t — 3t?
(t2 4 5t — 4)?

2
14 2,-3/5
+ 590

2
1+ ——
5v/x3

5vx3 + 2
5vx3

312 % 1

2 2

(2% + 0)(22) — (2)(22)

(o7 + 0
2cx
(12 + 0)2
(& — 2)(50*) — (27) (322)
@ -2
227 — 1024
(@ — 2



19. Point

Given (6, 2)

Slope

dy 3 dy N 1
— = —— — = —— mr = ——
dx (x —3)2 dr|,_s 3 T 3

Equation of Tangent

1
y—2=—§($—6)

20. Point

Given (4, 32)

Slope

dy 5 3/ dy

— = — - =20 — =20
dr 2" dx|,._, mr

Equation of Tangent

y—32=20(z —4)

21. Point
Whenz =2 — y=4 — (2,4)
Slope

d 2_4 d
dy -4 dy

=0 — mp=0

dx x dz|,._,

Equation of Tangent

y—4=0(z—2)

22. Slope from derivative

dy 2

dr — (z+1)2

Slope from given line

1
m = —
2
Points
2 1 .
@+ 1) =5 = 1 orz =—3 — the points are (1,0) and (-3, 2).

Equations of tangents

At (1,0) — ny:%(mf ).

1
AL(-3,2) — y—2=(z+3).



23.

24.

25.

Slope from derivative

dy _3Vz
de 2

Slope of given line

m=3
Points
¥ =3 — =4 — thepointis (4,8)

f(z) =622 —62—6

For the tangent to be horizontal, the slope of the tangent must be zero .-, we need f/(z) = 0

1 5 1—+/5
Now, f/(z) =0 when 622 —6x —6=0 — x = +2\forx: 2\[‘
d
ﬁ =3z% —22 -1
For the tangent to be horizontal, the slope of the tangent must be zero .". we need e 0
x
d 1
Now, ﬁZOWhCH 31’2—2$—1:O — rx=1orx=—-—.
dx 3
1 32
When x =1 — yanndwhenar::—g — yzﬁ

1 32
*. the points where the tangent is horizontal are (1,0) and (—3, 27)



26. Note that the point (2, —3) is not on the curve!

27.

Slope from derivative

dy

— =2 1

dr T+

Any point on the curve can be written (x, 22 + x). We will now find the slope of the tangent a second way by find-

ing the slope of the line through (2, —3) and (z, 2% + ).

(22 +2)+3

xr — 2

Slope from two points

(2?2 +x)+3

=2x+1 — x=5orz=-1
T —2

Points

Whenz =5 — y =30 — (5,30).
Whenz = -1 — y=0 — (—1,0).

Slope of tangents

dy

— =11 — =11 at (5,30
dc|_. mr at (5,30)
dy

J =11 — =—1at (—1,0
| mr at ( )

Equations of tangents

At (5,30) — y—30=11(z —5)

At (-1,0) — y—0=-1(z+1)

Slope of normal

dy dy 1
— =-2r — — =—4 — =-.
dx * dx|,_, LTy
Point

Given as (2, —3)

Equation of normal

y+3:i(m—2)



28.

29.

Slope of normal

dy 1 o3 1 dy 1
dx 39c 312 dr|,__g 12 L
Point

Given as (—8, —2)

Equation of normal

y+2=-12(x+8)
Slope of normal

dy _

A3
dx x

1
Since the slope of the tangent is given by 422, the slope of the normal is — Pt
x

Since we know the slope of the normal is 16,

1 1
=16 x=—- —y

423 4 = 256

1 1
Thus the point where the normal has slope 16 is ( - 256)



