T MATHEMATICS 201-NYA-05
"\ Differential Calculus
kamﬁ Martin Huard
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VIII — The Chain Rule

1. Differentiate the function.

m) f(z)=csc’(12z)—cot®(12z)

0) f(x) = (x4 —sec(4x2 —2))74
Q f(x)=(3x —1) 2x+4)

(2x+3)°
s) f( ) 8
o)
u)  f(x)=sin’(x*)cos*(x*)
w) f(x):(zx—l)%(5x+2)%
2. Find — dy
dx

a) y=x"sin’(2x)
¢) v =sin(cos(tan5x))

b)
d)

f(x) =3x —2x+1
f(x)=2cos4x
f(x)=3cos’ x
f(x)=2sec? (xé)
sin3x
f(x)= 1+cos5x
s x
f(x)=cos (mj
(x) =sin’ x\/x+cos’ (5x)
(x)=(2x-5) (x> +4)’

7(0)- (f ]

1 (x)=14fese® (5x) cot* (5x)
f(1)= \/;SGC\/_ ltandi
—1+sin’z +x

f(z)= m

y = tan* (\/3x—1)

y= sec’ xtan’ x

y= (2x +%)2 (3x - 1)5



Math NYA VIII — The Chain Rule

(42° -1) (16“1)4
) h) y=
g vy (1—2v) ) V=
x’+1
) y= i) y:sin4(3x2)c0s3(3x2)

k) y=(4x+3)' 2x+1

3. Find an equation for the tangent line to the graph at the specified point.
a) y=sec’(£-x) x==%

b) y=(x—1)’ x=2

4. Find all points on the graph of the function at which the tangent line is horizontal.
a) y= (3x—5)4 (2x+ 1)5

5. Find the equation of all tangent lines to the graph of f'(x)=(3x- 1)4 that are parallel to

y=12x+5.
6. Find the equation of all tangent lines to the graph of f (x) = (_—9)3 that are parallel to
3x+2
y=16x-2.
5
7. Find Q if y= ( ax+bj , where a, b, ¢ and d are constants.
dx cx +

8. The electric field intensity £ on the axis of a uniformly charged ring at a point x units from
the center of the ring is given by the formula

_ O
( 2 2\
a +x )
where a and Q are constants. Find a formula for the rate of change of field intensity £ with

respect to distance x along the axis.

9. The strength of a person’s reaction to a certain dug is given by R (Q) =0,/ C—-%0 where O
represents the quantity of the drug given to the patient and C is a constant.
a) The derivative R'(Q) is called the sensitivity to the drug. Find R'(Q).

b) Find the sensitivity to the drug if C =59 and a patient is given 87 units of the drug.

Fall 2011 Martin Huard 2



Math NYA VIII — The Chain Rule

ANSWERS
, 2 14 , 11 1Y
1. a) f'(x)=30(3x~2)(3x" - 4x) b) f'(x) = 1z(m—x_](\/}+;)
14 3x* -2
o) f' — d f'(x)=—"-——
)= (2x-5) ) 5(x —2x+1)
8 =2/t +/3 .
e)f'(t)= f) f'(x)=-8sin4x
) ENIREIN )
, SCCZ\/_ , .
g)f(x) h)f(x)z—lScos xsinx
i) f'(x)= —ISOcos (10x)sin(10x) i) f(x)=24x secz(x6)tan(x6)
k) f'(x)=-sinxcos(cosx)
N f,(x):3cos3x+3cos3xc055x-i;55in3xsin5x
(1+cosSx)
—3cos2(xjsin( al )
m) f’(Z)=0 Il) f,(x): x+1 x+1

(x+1)2
—~16x +32xsec(4x’ —2)tan (4x” -2)
(x4 —sec(4x2 —2))5
0) £'(x) = 2sin.xcos xm N sin’ x(l —15cos’ (Sx)sin(Sx))
2\/x+cos3(5x)
Q) f"(x)=6(11x* +16x-1)(2x+4)" (3x° ~1)’
1) f"(x)=2(8x* ~15x +8)(2x—5)(x> +4)’

o) f'(x)=

—2(2x+3)’ (52x29+ 96x+3) 0.1/(+)= ~4(x*+x) (2x25—2x—1)
(4x* 1) (1-2x)

u) /' (x ):6xsin2( 2)coss( 2)—f&)csin“()cz)cos3()cz)

v) f'(x)="Fcsc %(Sx)cot (5x)—20csc% (5x)cot’ (5x)

(55x+13)v2x -1

3(5x+2)°

S)f'(x):

w) f'(x)
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sec \/_ ?1yftanlt
x) 1’ +21sec/f tan Ji+ See  rran,
(1)= ENE £

6x+49
6(3x—1) (2x+5)

-z sinzcosz

M S(x)= (22 +1)% J1+sin? z

Z) f'(z)=

4
3

2. a) % =2xsin’ (Zx) +6x° sin’ (2x)cos(2x)
X

dy 6tan’ +/3x —1sec’ v/3x—
V3x-1

c) E =-5 cos(cos(tan 5x))sin(tan(Sx))sec2 (5x)

b

d
d) d_y =2sec’ xtan® x + 3sec* x tan® x

X

) dy —2x(csc(x2)cot2(xz)—csc(xz)cot(xz)—cscz(xz)—csc3(x2))
e) — =

dx (1 cot )2

dy (2 +1)(3x—1)"(42x" —4x” +9x+2)

dx 7

D (2r1)’ (20-1)(142- & _72(2-1)
8 7 2(2x+1) (2x-1)(14x-3) h)dx_ (16x+1)5

ﬂ_ 2x° =2x* +4x+2
dx xz(x+2)4

1) % =24xsin’ (3x2 )cos4 (3»x2 ) —18xsin’ (3x2 )cos2 (3x2 )

N 2(52x+27)(4x+3)’

dx 3(2x+1)
3. a) y=-1 b) y =138y 45
4. a)x=123 3 b) x=0,+/3,43/3
5. y=12x-7
6. y=16x and y=16x+<
” Q_S(ax+b)4(ad—bc)
Cdx (cx+a’)6
2_2 2
g 4F_Qle-2x)
dx (az+xz)2

, 6C -3 3130
9. ) R(0)= 5=~ rc_fg b) jo_
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