A10. The Product Rule. Worksheet 2

Note: [fx gl = [fl/ xg+ [g] xf

Use the product rule to differentiate the functions below.

A10.1 y=x3e%*
o [fxgl= [fl/xg+ gl xf
o [x3)/ x[e5*]+ [e5x]/ X x3
3x2 x e>* + 5e5* x x3
3x2e5* + 5x3e5*
e5*x%(3 + 5x)

A10.9

A9.10
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A10. The Product Rule. Worksheet 2. Answers

Note: [f x g]/ =

[fl/ xg+ [gl xf

Use the product rule to differentiate the functions below.

A10.1 y=x3e%*
o [fxgl= [fl/xg+ gl xf
o [x3)/ x[e5*]+ [e5x]/ X x3
3x2 x e>* + 5e5* x x3
3x2 5x + 5x3 5x
*x2(3 + 5x)

A10.6 y = (x3+3x% —2x)e*
[f><g]/— [f) x g+ (gl xf
[x3 + 3x% — 2x]/e* + [€*]/ x (a3 +
3x? — 2x)

(3x% + 6x — 2)e* + e*(x3 + 3x% — 2x)

(x3 + 6x% + 4x — 2)e*

A10.2 y=(2x+5)e3*
[f x gl/ = f]/><g+ (9] x f
[2x + 5]/ x [ €3*] + [3*]/ x [2x + 5]
2 x e3* + 3e3* x [2x + 5]
2e3* + 3(2x + 5)e3*
(6x + 17)e3*

A10.7 y =+/[xe>* —x°5e5x
[f><g]/ =\ UV =g+ (gl xf
[x°'5] x [ %] & [e-;AJ 305

o 0.5x70% x e3% 4 5e%* x x05
p 0. SX_O" 5x+5x05 5x
5"(0 5x7 05 + 5x95)

5x( =+ 5Vx)

A10.3 y= (Bx+ 1D%e¥
[f x gl/=_[flf x g +.[g)/ xf
[(3x + DY/ xTe®] + [(‘x]/ xT(3x + 1)%]
12(3x + 1% X e%*)+H 2e** x [(3x + 1)*]
12(3x + 1)%e** #2(3x + 1)*e**
(Bx+1)3e*[12+2(3x + 1)]
(3x + 1)3e**[6x + 14]

A10.8 y=+x—1e*"? =
(x 1)05 x+2
[f xgl/ = [fl/ xg+ [g)/ xf

[(x _ 1)0.5]/ % eX+2 4 [ex+2]/ X (x — 1)05
0. s(x_ ) -0.5 x+2 +ex+2(x 1)0.5

x+2[ s(x 1) 05+(x )0.5]
g T VD)

Al04 y=xe*
- [fxgl=[f/xg+ [gl xf
[x]/ x [e*] + [e*]/ x x
1xe*+e*xx

[esx]/ x [ 271+ [x71])/ x e5*

[fxgl/ = [fV xg+ [g) xf
[x]/ x [ ] + [exz]/ X x
1xeX +2xxeX xXx

e~ + 2x%e*’

(2x% +1)e*

e* + xe* 5e* x x71 4+ (=1)x72 x e>*
(x+1)e* 5e5%y—1 _ y—2p5%
sx5_ L
€ x(x xz)
2
Al05 y=xe* A9.10 y_——3x X e 2%

[f><g]/— [fl xg+ [gl/ xf
[3x2])/ x [ e %*] + [e ?*]/ x 3x?
6x X e %% — 2e72* x 3x?
6xe 2* — 6x%e%*

xe_2x(1 ) _ 6x(1 x)
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M28. Finding the Equation of the Normal to the Curve

Note: To find the equation of the normal to the curvey = f(x),
at the point (x4,y,) use the formula y—y, = m(x — x;) ,where m = —L

()

Find the equation of the normal to the curve at the specified point below:

28.1 y = sin(x)In(x) at (m,0)
y—y1=m(x —x1)
x,=m y;=0
y—0=m(x —m)
-1

M=

f/(x) = [sin(x)] In(x) + sin(x) [In(x)]/
f/(x) = cos(x) In(x) + Smxﬁ

I = ~nGm), m = e

In (1)
x +yln(m) =m or x + 1.145y = 3.142

y—0= (x —m)

28.4 y = In(cos*x) when x = %

28.2 y = x*In(x) when x =1

A285 y = e*cos(mx) whenx=1

283 y=4t3—-5, x=2t+3, when t=1

286 y= In(2t—5),x =t>*—4,whent=3
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M28. Finding the Equation of the Normal to the Curve

Answers
Note: To find the equation of the normal to the curvey = f(x),
at the point (x4,y,) use the formula y—y, = m(x — x;) ,where m = f/_—(lx)

Find the equation of the normal to the curve at the specified point below:

28.1 y = sin(x)In(x) at (m,0)
« y=yi=mlx—x)
e x1=m y; =0
e y—0=m(x—m)
-1

M ETm

- f/(x) = [sin(x)] In(x) + sin(x) [In(x)}/
e f/(x) = cos(x) In(x) + Smx&

. f/(n)=—11n(7r), m=lntn)

In (1)
o x+yln(m) =m or x + 1.145y 2 3142

.« y—0= (x —m)

28.4 y = In(cos*x) when x = %
« y=yi=mlx—x)
.« X = %, y, =lIn (cos2 g) = —In2
f 1T T
— =T = _1=f/(Z
. y+ln2—.ukx\{» 4) m=-1+f (4)
. flx) = _ZCO:(E':;::H& = —2tan (x)

w7 =N
0 f/ (Z) = —2tan (4-) = —Z’m =0.5

o ) y/+ in2\=0.5 (x—g)
o 2x —4y=4In2 — 0.5m or
o\ 2x —4y =1.202 (3dp)

28.2 y = x*In(x) whenx = 1

o ¥y T mlx—x),
e x;=1, y, =1tm@0)=0
-1

m = f/_(l)
¢ f/) = 21 In@) + x*[In()]/
¢ /(@) = 403 In() + 5 = 4x* In(x) + 23

e fIM=4x1In()+13=1, m=-1
e y—0=-1(x—-1)
e x+y=1

A285 y = e*cos(mx) whenx=1

« y—yi=mx—x),
e x,=1, y; =elcos(m) = —e =-2.718
e« yYyt+te=m(x—-1)
. m=-1=+f/(1)
e f/(x) = [e¥]/cos (mx) + e*[cos (mx)]/
e  f/(x) = e*cos (mx) — me*sin (mx)
e f/(1) = e cos(m) — melsin(n) = —e
e m=—-1+f/=1+e=0.368
. y+2718 =0.368(x — 1)
« 0.368x —y =3.086

283 y= 4t3—-5, x=2t+3, when t=1

« -y—yr=mx—x)
e X, =2%X143=5y;,=4%x13-5=-1
« m=-1+f/(5),orwhent=1
/() =2 W . &
Z(X)d_ dx  dt ~ adt
. Z=Z(4t3 -5) =12¢>
at  dt
dx

d

. f/(x)=3—z=%+%=12t2+2=6t2

e flt=1)=6x1>=6,m=-1/6
. y+1=—%(x—5), x+6y=-1

286 y= In(2t—5),x =t> — 4 ,whent =3

« Y=y =mlx—x)
e x,=32-4=5,9,=mn(2x3-5)=0
« m=-1+f/(x=5),orwhent =3
/(x) =& W . &
ol =2

. 4 dat = dt ,
y—_ — T —
. ? = fciit [ln(Zt 5)] = St s
. S=2(tt-4 =2t
a @ dy dy dx 1
° / = ——= = = — =
f1(x) dx dt = dt  t(2t-5)
. flt=3)=——=2, m=-3

3(2x3-5) 3
e« y—0=-3(x—-5)or 3x+y=15
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M/E35. Optimisation. Worksheet 3

Note: If y = f(x), at the stationary point f/(x) = 0.

At the local maximum f//(x) < 0, at the local minimum f//(x) > 0

35.1 A rectangle has two vertices at x-axis and
other two vertices on the curve

y = 36—0.5362

as shown on the graph below. Find the maximum
possible area of the rectangle.

35.2 A rectangle has one vertex at (5,0) and the
opposite vertex on the curve

y = e0:2x

where x < 5, as shown-on the graph below. Find
the maximum possible area of the rectangle.

X (5.0)
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M/E35. Optimisation. Worksheet 3. Answers

Note: If y = f(x), at the stationary point f/(x) = 0.

At the local maximum f//(x) < 0, at the local minimum f//(x) > 0

35.1 A rectangle has two vertices at x-axis and
other two vertices on the curve

y = 36—0.5362

as shown on the graph below. Find the maximum
possible area of the rectangle.

Solution

_ 2
o Area = 2x X 3e7 95" =

_ 2
0.5%% where x > 0

® bxe
o %[6xe—0.5x2]

— 2 _ 2
= 6e 0.5x — 6x X xe 0.5x

° 63_0-5x2 — 6x X xe—O.Sx2 -0
o 6e705%°[1 —x2] =0

e x=+1,-x=1

o Areamax = 6xe 05" = 6705 =
= 3.639 (3dp)

35.2 A rectangle has one vertex at (5,0) and the
opposite vertex on the curve

y = e0:2x

where x < 5, as shown-on the graph below. Find
the maximum possible afea of thie rectangle.

i

y

X (5.0)

Solution

o Area = (5 — x) x e%?*, where
0<x <5

d
° a [(5 _ x)eO.Zx]
_eO.Zx + 02(5 _ x)eO.Zx —

e ¢%2X[-1+02(5—-x)]=0
e x=20

o Areamax =5
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