MATH1003

ASSIGNMENT 7
ANSWERS

1. (i) Taking logs gives:

Iny =In ((z+2)""2z - 3)*)
=10In(x + 2) + 41n(2z — 3).

Differentiating, we obtain:

ldy 10 L 4
ydr x+2 22-3

:dy_ 10 . 4
dx_y r+2 2x-—3

10 4
= (z+2)"(22 - 3)"
(e +2)7Qr =3\ 5t s

=10(z + 2)?(2z — 3)* + 4(z + 2)'°(2z — 3)°.

(ii) We begin by taking logs:

(z+ 1)1

Iny =1n
Y 2 —1

1
=4In(z+1) — §ln(x2 —1).
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Now we differentiate and simplify:

1dy 4 1 2x

= X
yde x+1 2 22-1

:>dy_ 4 x
da:_y r+1 22-1

(4Dt 4 T
N 2 -1 \z+1 2 —1

_ (@+1)! y 4(z? = 1) —z(z + 1)
71 @@ 1)
(x+1)3(4a® — 4 — 2® — 1)
(22 — 1)%2
(x+1)332* —z —4)
(z2 — 1)3/2
(4 1)}z +1)(Bx—4)
o (x2 _ 1)3/2
Bz —4)(z +1)4
(22 — 1)3/2

(i) Recall from the Chain Rule that:
d
@ef(x) — f’(x)ef(‘”).

Hence

d
% =3 sinh(3x)eC°Sh 3z,

(ii) We shall apply the Chain Rule. Let u = coshz. Then y = sinhu and:

dy dy " du
dr  du~ dx
= coshu x sinhz
= sinh(x) cosh(cosh z).

(iii) First we shall calculate the derivative of sinh™' 22. Let u = sinh™' 2z. Then
sinh u = 2z and implicit differentiation gives:

dr  coshu’



Recalling that cosh? v — sinh? u = 1 we see that:

coshu = V1 + sinh®u

=1+ 422,
Hence:
du B 2
dv 1+ 422

Now we apply the product rule to find dy/dz:

d
—Z — 2xsinh™ ' 22 + 22— sinh ™' 22

dx
222
= 2rsinh ™ 22 + ——
V1 + 422
x
=2z | sinh™ 2z + —) .
( V1 + 422
(iv) Let u = sinhz, so that y = Inu. By the Chain Rule:
d
Y cosh x
der u
= h
sinh x coSE
= coth x.
(i) We use implicit differentiation:
.1'2 o y2 -1
d
= -2y Y =0
dx
dy x
dr y’
The tangent is parallel to the z-axis when:
dy
A
dx
= =0
)
=z =0.
When z = 0 we have:
02 - y2 =1
=y’ =1

This is impossible.



(ii) Using implicit differentiation we obtain:

d d
2r + 2y% =2(1 + zy) <y + x—y>

dx
dy dy 2 2 dy
:} — i -
m+yd$ y+xd$+xy +xyd$
dy
2 2
= — — - = J—
(y—=o xyux Yy —x+xy

dy y—ax+ay?

de  y—x— 2%y

This is zero when the numerator is zero. Hence:

y—x+xy =0
= 2(l-y°) =y

We shall show that this is impossible. Substituting back into the equation
for the curve we obtain:

Ty

_(1—yﬁy
2, 2 2\2 o 212
=y +y(1l—y ) =1 multiplying through by (1 — y*)~,
=0 -2 +22—1=0 expanding the brackets,
=23-2242:-1=0 setting z = y?,
= (z—1)(z*—z+1)=0.

Note that z? — 2+ 1 does not factorise. We see that the only solution is when

z = 1; i.e. when > = 1. But when this is the case z is undefined (since
€T =

T ). Hence no tangent line parallel to the z-axis can exist.
-y

4



(i) Let f(z) =1/(5x —1). Then:

We see that:

N By
f<x)_(5x—1)2
B -5

~ (bx — 1)’

. —5.-2.5
2.5

bz —1)3

P =

(ii) Consider h(f) = fe~?. Then:

Hence:

Thus:

WO)=1-e?460-—c*
=e ' —fe?
=% — h(h),
R'(0) = —e? — W (6)
= —2¢? + h(0),
R (6) = 2¢7% + W' (6)
=3e7? — h(0).

A () = (—=1)"ne? 4 (=1)"h(h).

A (0) = (=1)" .



