INTERNATIONAL A LEVEL

Pure Mathematics 3 Solution Bank @) Pearson
Exercise 6D

1 a Let y=x(1+3x) ¢ Let y=x'(2x+6)*

Let u=x and v=(1+3x)’

Then d—u:l and ﬂ:3><5(l+3)c)4
dx dx

(using the chain rule)
dy dv y du

Using —=u—+
dx dx dx

%zx x 15(1+3x)* +(1+3x)’ x1
=(1+3x)*(15x+1+3x)
=(1+3x)*(1+18x)

Let y =2x(1+3x%)’

Let u=2x and v =(1+3x")’
Then du =2 and dv =18x(1+3x%)?
dx dx

Using %:u%ﬂz%

%: 2xx18x(1+3x*)" +(1+3x°)’ x2

= (1+3x°)* (3637 +2(1+3x7))
=(1+3x7)*(42x" +2)
=2(1+3x%)’ (21x* +1)

Let u=x" andv=(2x+6)"
Then du _ 3x* and dv_ 8(2x+6)’
dx dx

du

Using Y_ u

dv
dx dx dx
% =x" x8(2x +6) +(2x +6)* x3x’

=x’(2x+6)’ (Sx +3(2x+ 6))
=x*(2x+6)’ (14x+18)
=x’x2(x+3)’x2(7x+9)
=16x2(x+3)’(7x+9)

Let y=3x"(5x-1)"
Let u=3x"andv=(5x-1)"

Then du _ 6x and dv_ -5(5x-1)"
dx dx

Using %:u%ﬂz%

% =307 (=5(5x=1)? )+ (5x=1) ' x 6
=—15x"(5x =17 +6x(5x 1)
=3x(5x-1)" (—5x +2(5x— 1))
=3x(5x-2)(5x 1)

Lety=e*(2x-1)°
Letu=e¢>" andv=2x-1)°

Then du _ —2¢* and dv_ 102x—1)*
dx dx

Using d_y:ug_wd_u
dx dx dx

% =e 7 x102x-1)* +(2x—1)’(—2e™)
=e 7 (2x-1)*(10-2(2x-1))

=e > (2x-1)*(12-4x)
=43 -x)2x-1)*e™
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2 b Lety=sin2xcos3x 3 a y=x(3x-1
Let u =sin2x and v =cos3x

2 3
Then %:2cos2x and %:—3sin3x Let u=x" and v=(3x~1)

. d d d
Using X =u"L4yL Then 3 = 2x and 229(3)5_1)2
dx dxr dx dx dx
dy . )
— =sin 2x(—3sin 3x) + cos 3x(2cos 2x)
dx Using the product rule Y = u2 + vd—u
=2co0s2xcos3x—3sin2xsin3x dx dr  dx

. . Q:xzx 9(3x—1)* +(Bx—1)’ x2x
¢ Lety=e'sinx dx

Letu=e" and v=sinx =x(3x-1) (9x+ 2(3x—1))
Then 9 —¢* and ¥ = cosx =x(Bx-1)’(15x-2)  (®»
dx dx
Using d—y:u£+vd—u At the point (1, 8), x = 1.
dx dx dx
% — ¢ cosx+sinx ¢* = ¢” (sin x +cos x) Substituting x =1 into expression (*):

dy 2
_ o1 x2°x13=52
d Lety=sin(5x)In(cos x) dx e

Let # =sin5x and v = In(cos x)

b y=3x2x+ 1)%
Then %ZSCOSSX

Let u =3x and v = (2x+1)*

and d—vz(—sinx)x =—tanx
dx COS X d
u
Using d_y:ug_'_vd_u Then 523
dx dx dx

dy

dv 1 1
o sin(5x)(—tan x) + 5 cos(5x) In(cos x) and I 2x5(2x+1) 7 =(2x+1)

=5cos5xIn(cos x)—tan xsinSx dy dv  du

Using the product rule — =u—+v—
dx dx dx

% =3x(2x+1) 7 +3(2x +1)"

=32x+1)7F (x+(2x+1))
=3@x+DQ2x+1)7 (%)

At the point (4, 36), x = 4.

Substituting x =4 into (*):

%:3xl3x 9% =3x13x1=13
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3 ¢ y=(x-D2x+1)" )
S y= x—z sin 2x

Let u=x—1and v=2x+1)"

5
Letu= (x—g) and v =sin2x
Then % =1and % =-212x+1)7 ; . ;
—u=5(x—£) and—v=2cos2x
2 dx

dx
Using the product rule Y = uﬁ + vd_u dy dv  du
dx dr dx Using —=u—+v—
dx dx dx
d B B 5 4
o =D(2x+ 1)+ @i+ w1 %:(x_@ zcoszmmzxxs(x_gj
=(2x+1)7? (2(x -1 +(2x+1)) N .
) 1)«
At the point (2, 5),x 2. Whenx:%,
Substituting x =2 into (*): dy - - - o
a= 2 2 2 cos§+581n5
b_ 3x57 =2
dx 25 ' 5t
= 0+5)=
256 256

4 y=(x-2)2x+3)
Letu=(x-2)" and v=(2x+3)

Then %:2(x—2) and ﬂ:2
dx dx

%:(x—2)2x2+(2x+3)><2(x—2)

=2(x—=2)(x—2+2x+3)
=2(x-2)(3x+1)

At stationary points % =0
2(x-2)(3x+1)=0
(x=2)=0 or B3x+1)=0
Lox=2o0r —1
x=2=y=0

2
y=—t=y=(-3) (3)=%
So the stationary points are
(2,0) and (—1,32)

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Pure Mathematics 3 Solution Bank @) Pearson
6 y=x"cos(x’) 7 y=3x*(5x-3)°
Let u =x” and v = cos (x7) Let u =3x> and v=(5x—-3)
%:2x and ﬂ:—2)csin()c2) %=6x and ﬂzlS(Sx—3)2
dx dx dx
Using d—y:uﬂ+vd—u Using d—y=u£+vd—u
dx dx dx dx dx dx
% =x’ (—2xsin (xz)) +cos (x”)x2x % =3x" x15(5x-3)> + 6x(5x -3)’
=2x(cos(x’) - x” sin(x”)) =3x(5x-3)* (15x+2(5x-3))
=3x(5x—3)*(25x - 6)
Whenxzﬁ Hence A=3,n=2, B=25 and C =-6.
_ 2 3x
d—yzx/g(cosﬁ—ﬁsinﬁj 8 a y=(x+3ye
dx 4 4 4 Letu=(x+3)" andv=e>
= I E(l_ﬁj W +3) and L =zen
V2 o4v2) N2 4 dx ; dzcl
Using Ey:uavﬂzau
(VR wE). )
quation of tangent at T’T 1S Ey = (x+3) x3e™ +e¥ x2(x +3)
w2 [n n Jn =e™(x+3)(3(x+3)+2)
y— = —_ 1—_ X——
8 20 4 2 = e (x+3)(3x+11)
8y—n\/§=4\/%(l—gj x—ﬁ dy .
4 2 b Whenx=2, aze x5x17=85¢e
: : : p
8y—n\/§=\/%(4—n)(x—%j Hence the gradient at point C is 85¢°.
9 a Lety=(2sinx—3cosx)In3x
8y—n\/§=\/ﬂ(4—n)x—n\/§(4—n) Let u =2sinx—3cosx and v=In3x
2 du . dv 1
A Then 5:2c05x+3smx and E:_
Pa(n—4)x+8y—nv2 + 22 (4—m) =0 v d d o
2 Using LA
n—2 d« dx dx
\/ﬁ(ﬂ—“))ﬁg)’—nﬁ( > j=0 dy _ 2sinx—3cosx

This is in the form ax + by + ¢ = 0 with dx x |
_ + (2cosx+3sinx)In3x
a=2n(n-4),b=8 andc=—n\/§(n22j
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9 b Let y=x'e""" Challenge
Let u=x"andv=e"" o,
du \ dv b a Lety=e sin”xcosx
Then 524)6 and 3276 Letp=e* and g =sin’ xcosx
: y dv du _ dp _ .
Usin =uU—+v— Theny = pgq, —=¢e
¢ dr ' dx dr
d—y=9c4><7e7‘3+4)c3e7“‘*3 and d_y:pd_q+qd_p
dx dx dx dx

=xe" 7 (Tx+4)

10 Lety = x°V10x+6
Letu=x" and v=+/10x+6 (10x+6)2

Then d—u=5x4
dx
dv 1 5
and ——10>< 10x+6) * = —
dx ( ) \/10x+6
Using d—y:u£+vd—u
dx dx dx

dy _

5x°
dx V10x+6

Whenx—l,jx > 451622125

N

— +5x*J10x+6

Let u =sin’ x = (sinx)” and v =cos x
Then g = uv,

) dv )
— =2sinxcosx and —=-sinx

Using %—u£+ du
dx dx dx
d—q:sinzx(—sin)c)+c0sx(2sin)cc0sx)
= —sin’ x+2sinxcos” x
. dy dg dp
Usin +
"o T T
dy—e( sin’ x + 2sin x cos” x)
dx
+ sin’ xcosxxe"

= —e"sin x (sin” x —2cos” x —sin x cos x)
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b Lety=x(4x-3)°(1-4x)’
Let p = x(4x-3)° and ¢ = (1-4x)’

Then y = pgq, jx—q =-36(1—4x)*

dy dg dp
and —=p—+qg—
& Par Tax

Letu=x and v=(4x-3)°
Then p =uv,

1 and 24(4x-3)
dx

Using d_p:ug_wd_u
dx dx dx

dp 5 6
- = 24x(4x-3)° +(4x -3
» x(4x=3)" +(4x-3)
= (4x—3)’(24x+4x-3)
= (4x-3)’(28x-3)
. dy dg dp
Using = = p— +¢q—
TR T e T
dy 6 8
— = x(4x—3)°(-36(1—4
= X(4x=3)°(36(1-40)")
+(1—-4x)° (4x —3)°(28x—3)
=(4x-3)’(1-4x)’
x (=36x(4x—3) + (1 - 4x)(28x - 3))
= (4x-3)°(1-4x)°
x(~144x> +108x +40x-112x -3)
= —(4x-3)°(1-4x)*(256x> —148x +3)
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