Some Solutions to Assignment #04 — MATH 1401
Spring 2006

Kawai

Section 2.4
(#12) Find the first-order derivatives.

/_ 6% —2 7
a3+ ad2)

63:—% I_ x(6x—%)
2+ x| |z (2?+/7)

I’d rather do the Quotient Rule on the last one.
(a3 + 29/2) [6? — 2] — (622 — 2) [ + 2%?]'
(23 4 a3/ 2)2
(% + x3/2) (12z) — (622 — 2) (32 + %931/2)
(23 + 23/2) ‘

f'(z)

Rats. We still have a fraction in the numerator! We will cheat a little bit.

Factor out (2) from (622 — 2) and then distribute it.
(2% + x3/2) (12z) — (322 — 1) (2) (32* + %xlﬂ)
(2% + x3/2)2
(«® + x3/2) (12z) — (322 — 1) (622 + 321/2)
(23 + 9:3/2)2 .

' (z)

We must still expand all numerator items, but it is not as ugly as before...
12z* + 122%/2 — (182% 4 92°/2 — 622 — 3,/7)
(2% 4 a3/ 2)2
—62* + 325/ + 622 + 3/z

(23 4 23/ 2)2 .

fa) =

(#26) The Extended Product Rule is
[fghk)' = f'ghk + fg'hk + fgh'k + fghk'.
[Va (@ —2)(z+1)(z+5) =
(212 (x—2) (z + 1) (z+5) + VT [z =2 (2 + 1) (¢ +5) + vz (x — 2) [z + 1] (z + 5) +

VEl@=2)(@+1)le+5] =

%x*lﬂ (z=2)(z+1)(z+5)+vVr(z+1)(z+5)+vVa(z—2)(x+5)+Vz(z—2)(x+1) =

=B NELD ) Fas 1) (@45 + VB - D +5) +VE (5 —2) (e +1).




(#38)

If you wanted to be really spiffy, you could combine these with the LCD = 2./x.

(x—2)(x+1)(:c+5)+2\/5(\/5((3:—1—1)@4-5)+(w—2)(w+5)+(m—2)(m+1)))

/ _
(z=2)(z+1)(x+5) 2z2((z+1)(z+5)+(x—-2)(x+5)+(x—2)(z+1))
= +
2\/x 2\/x
B a:3+4a:2—7a:—10+(6x3+16:1:2—14:c)
= NG
Te® +200® =21z 10 T 5, 30 21 5
_ BT ST T A YRV S
NG 23: + 10x 235 NG

If we had expanded the original:
VI (z—2) (z+1) (z+5) = 27?4+ 4252 — 725/2 — 1022,
we could have used the Simple Power Rule four times!

I also asked you to evaluate f’(4).

) = (4_2>(42\J;£)(4+5) +VAA+1)(A+5) +VAA—2) (A+5) + VA4 —2) (4 +1)
(6) (5) (9) _ 427

= L @)6) 0+ @)@ 0)+@)(2)(6) = - = 2135,

If the baseball has mass M kg at speed 45 m/sec and the bat has mass 1.05 kg at speed 40
m/sec., then the ball’s initial speed is

86.625 — 45M
M)=——— :
wM) = s /e
We have
o = (M +1.05) [86.625 — 45M]' — (86.625 — 45M) [M + 1.05]'
at M (M + 1.05)°
(M +1.05) (—45) — (86.625 — 45M) (1)
(M + 1.05)
133.
= —ng. This is always negative for M > 0.
(M +1.05)

The derivative is the instantaneous rate of change in the ball’s initial speed with respect to
its mass.

It should make sense that if we throw a more massive ball, then the ball’s initial speed
decreases.



Section 2.5
(#6) Find all the first-order derivatives via some form of the Chain Rule.

General Power Rule.

3 2] 1,3 ~1/2 ¢ 3 ;o 32?44
(@* +42) '] = 5 (2 +42) 7 [o" + da] =
The Outer is f (u) = u'/? and f’ (u)zlu_lmzi.
2 2Vt
The Inner is g (z) = 23 + 47z and ¢’ (z) = 322 + 4.
1 372 + 4
o) = f(g(x) g (z) = 302 +4) = ./
[flg (@) = f(g9(z)) g (2) 5 ($3+4$)( ) W3 + 4z

(#14) Multiplicative constant. General Power Rule.

@)Y =L G0 P ) = L (560 0)  307)) = D (@4 )"

It’s probably easier to expand the stuff inside the radical.
422 + (8 —2%)” = 2" — 122 + 64,

Thus, we have the General Power Rule again.

(o — 1222 + 64)1/2}' - % (¢4 — 1202 + 64) " [o* — 1222 + 64]'

423 — 24z

2ot — 1222 + 64

(#18) It’s probably easier to expand the stuff inside the radical.

422 + (8 — m2)2 = 2% — 1222 + 64.

Thus, we have the General Power Rule again.

[(a* — 1227 + 64)1/2}/ - % (4 — 1227 + 64)

T2 2t~ 124 + 64]

423 — 24x
2ot — 1222 1 64

(#22) General Power Rule first, and then Product Rule?

1 /

((@+) (\/5+1>3)1/2]/= Sy wEen?) ey wa Y =

1
2\/(952 +1)(Vz+1)°

<(ﬂ:2 1) [(vE+ )]+ (VE+ D) [+ 1]’) =



(#24)

1

(@+1) (3(va+ 1 2 +1]") + (Vo +1)° (20)) =

2\/(x2 +1)(Vz+1)°

1 9 3

22 +1) (3(Va +1)° +(Vz+1)7°(22)) =

2\/(x2+1)(\/§+1)3<( )< <\f>> >

1 3(a?+1) (VT +1)° 3 )

+(x+1) (2z) | .

2\/(x2+1) (Vz +1)° ( 2VE
We should combine the two terms in the parenthese. LCD = 2./z.

| ( (2 +1) (Vi +1)? | (VE+1)° (20) <2ﬁ>> _
2/ + 1) (V& +1)° 2V 2V

! < (22 4+ 1) (V& +1)° +4x\/5<\/5+1)3>:
2/ + 1) (V& +1)° 2V

3 (2% +1) (VT +1)° +4xf(f+1)
4f\/x2+1 (vVz+1)°

We could factor out (y/x + 1)2 from the numerator, and we would obtain the same result as
I achieved when I approached it differently in my handout. [See handout.]

Find the equation of the tangent line to f (z) = 26+4 when z = a = —2.
x
J (@) =6 [(a* + 4)‘1}' =6(-1(*+4) o2+ 4]') = O o).
(% +4)
When x = —2, the slope of the tangent line is
12 (-2 3
f(=2)= —(2>2 =3
(-2 +4)
Since f (—2) = L 5 we know the point of tangency is <—2 3>
- ) 14 1 b gency 1)

The equation of the tangent line is



60t
NGES

y }/:60 V?ITRY—tUﬁ+1f”y

( ﬂ+1f

(#26) If the position function is s (t) =

find v (2). Quotient Rule.

v(t) = §(t) =60

= 60
241

42 2 VEFIVEEFL 12
_ e+ 241 | _ V21 V21
= 60 =60

241 241
(t2+1—t2) ( 1 > . )
t2+1 Vit2+1
= 60| ~5—2 | =60 ~—%] =60
241 2 +1 ((t2+1)1/2> <t2+1>
B 60
(2 +1)%*
60 60 12v/5
The instantaneous velocity at ¢t = 2 is = = V5 units/sec.

224+ 1)%? 5V5 5
(#38) I did this one in class.

(#42) If f (z) = 2%+ 4z — 2 and g (z) = f~! (x), then find ¢’ (-2).
We need to find £ when a = —2 and

f(g;):a:—2::c5—|—4:c—2:>x5+4x:0:>x(x4+4):O:>a::0.

Thus, we have g (—2) =z = 0.

We have the Inverse Derivative formula.

9@ = @ T o

fl(xz) = ba'+4= f(0)=4.

|

Section 2.6
(#6) Find the first-order derivatives.
4 [sec (x2)]/ — 3 [cot (x)] = 4

In the first term, we have
Outer: f (u) =sec(u), f'(u) = tan(u)sec(u) and

Inner: g (z) =22, ¢ (z) = 2z.

4tan (2?) sec (2%) (2z) — 3 (— esc? (z)) = 8z tan (z?) sec (z°) + 3csc? (z).



(#10) General Power Rule.

{(sin2 (z) + 2)1/2}, = = (sin®(2) + 2)_1/2 [sin? (z) + 2]’

1
2
1 :
= m (2sin (z) cos (z))
sin (z) cos (z) .
sin? (z) + 2

Remember that sin? () is really (sin (z))?.

(#16) Product Rule.

!/

[2? sec? (3;1:)], = 22 [(sec (330))2], + sec? (3z) [2%]

= 2? (2 (sec (3z)" [sec (33:)]')) + sec? (3x) (2x)
= 2z?sec (3z) (3tan (3z) sec (3z)) + 2z sec? (3x)
= 622 tan (3x)sec® (3x) 4 2z sec? (3z) .

(#18) General Power Rule.

!/ !/

[(cos (x))z] — [(sin (x))ﬂ = 2(cos () [cos ()] = 2 (sin (z))" [sin (z)]’
= 2cos(z)(—sin(x)) — 2sin (z) cos (x)
= —4sin (z)cos ().

This is also equivalent to

[cos (22)) = —2sin (27) = —2 (2sin () cos (x)) = —4sin (v) cos () .v/



