Mathematics

WORKED SOLUTIONS

Applications and Interpretation HL

Exercise 13.4

1. (@)

(ChainRule) y=u*,u=(3x-8)= (;_y =4u°-3=12(3x-8)°
X

. : dy 1 -2 1 2 1
b ChainRule)y=u?2,u=1-x=>—=-==-u?2-(-)=—-=(@0-x) 2=-
() ( )Y x_ 2 -0 2( ) N
(c) (Chain Rule)y=§=3u’1,u=x3:>Q=3-(—1)-u’2-3x2=—%-xzz—i4

u dx X X

¥ 1 1 1, dy 1
d =—+—==x+=x" 2-X +— “D)xP=x—-—
@ y 2 2x 2 2 dx 2 - X2

. _ dy _ 4x
e ChainRule)y=u?,u=(x*+4)=>-2=-2.u2.2x=—
@ )y ¢+ 4= LT

. dy 1-(x+1)-1-x 1
uotient rule) — = =
) @ ) dx (x+1)? (x+1)?
1

1
() (ChainRule)y=u 2, u=x+2=

dx

dy 1 -2
—~ =—2u 2.(1]) = -
> @

2J(x+2)°

(n) (ChainRule) y =u®,u=(2x*-1) = j—y =3u®-4x=12x(2x* —1)?
X

(i)  (Product rule)y=x-(1— x)% -

dy Ll )2,
&_x 2(1 X)2-(-)+(@1-x)?-1

1

X fix- —-X+2(1- x)_—3x+2

2J1_

(J) (Chain Rule) y = u‘l, U= (3X2

2
(K) (Chain Rule) y =u?® u—2x+5:>gy_1u 3.2=

—-5x+7) :>d—y=—u’2 -(6x-5)=-
dx

2\1-x

241-X
6Xx—-5
(3x* —5x+7)?

2

X 3 3y/(2x+5)°

) (Product + chain rule)

=(2x-1%-4x° +(x* +1)-3-(2x-1)* -2

=2(2x-1)[ 2x°(2x~1) +3(x" +1) ]

=2(2x—-1)°[ 7x* = 2x° +3]
1 1
(m)  (Chain Rule)y:uz,u=3x2—2:>ﬂ=lu 2 .ox=——X
dx \3x2 =2
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2 2
(n) (Quotient rule) j_y=2x.(x+2)_1.x X2+ 4x
X

(x+2)° C(x+2)?
. dy 1-(x-1)-1-(x+1) 2
0 uotient rule) — = =—
© @ ) dx (x-1° (x—1)?
2. @ y=x'=>W_ gy 4
dx X
2
R e AL
X X
3. (@) (X=D(4X* +4x+1) =4x° + 4x* + X —4x* —4x—-1=4x* -3x -1
d—y=12X2—3

dx
(b) g—y=(x—1)-2(2x+1)-2+(2x+1)2 1= (x-1)(8x+4) +(2x+1)°
X
=8x" —4x—4+4x* +4x+1=12x* -3
4, (@) Using the quotient rule:
(2x=3)-(x+1)* = 2(x +D)(x* =3x + 4)
(x+1)*
_(2x=3)-(x+1)—2(x* —3x +4)
- (x+1)°
_2x*—x-3-2x*+6x-8 b5x-11
(x+1)° (x+1)°

f'(x) =

(b) Using the quotient rule again:

5-(x+1)° -3(x+1)* - (5x —11)
(x+1)°

~ 5(x+1)-3(5x-11)

- (x+1)*

_ 5x+5-15x+33 -10x+38

O (x+)t (x+D)?

£(x) =
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1-(x+a)-1-(x—a)
(x+a)?

5, f(x) =

_ 2a
 (x+a)?
0-(x+a)*-2a-2-(x+a)
(x+a)*
4a
~(x+a)

f7(x) =

6. Using the product rule:
1

> .d 1 1 1
Y= (x+1)7 = F=x-S(x+1) 2+ (x4 D2 1=
X

X, X+1_x+2(x+1)_ 3x+2
2Jx+1 2J0x+1  24x+1

We can see that y = x*(x* —6) and the graphs of this function is negative for —J6<x<+/6,and

therefore it is negative for 0 < x <1, which is contained in the previous one.

:_y = 4x% —12x = 4x(x? —3) is negative for 0< x<+/3
X

and therefore in the interval requested.

2
d g =12x* —12=12(x* —1) which is also negative for 0< x <1,

3

However, pvi 24x is positive for all positive x and thus for 0 < x <1.
X

8. (@) Using Pythagoras’ theorem we get:

h=4/(b+1)?+b? =/2b? +2b +1

(b) Using the chain rule:

1 1
hevizuzu=2b?+2b+1= I Ly 2 apygyo 0L
do 2 2b? +2b+1
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