INTERNATIONAL A LEVEL

Pure Mathematics 3 Solution Bank @) Pearson
Exercise 6C
_ 4
1a y=(+20 1e y=—=(3+2x)°
3+2x
Let u =1+2x; theny=u"
d_u:2 and d_y:4u3 Let u=3+2x; ‘[heIly:l:Lf1
du q q u
) ) Yy and F=_y>
Using the chain rule, dx du
dy dy du
dx du F =du’ x2=8u> = 8(1+ 2x) Using the chain rule,
d_y:d_yxd_u:_u72x2
b y=03-2x")" dx du dx
T
Let u=3-2x"; theny=u" (3+2x)’
du _ o 1
ol 4x and e Su f y=m=(7—)€)i
Using the chain rule, Let u=7-x; theny= ut
dy dy du 6 -6 1
& du dx_( —Su"")x(—4x) =20xu %:_1 and Q:%u’i
dx du

=20x(3-2x%)"°
Using the chain rule,
¢ y=(G+4x)! dy _dy du_

Ly x (=1
dc du dx D
Let u =3+4x; thenyzu% :_%(7_)6)*%:_ 1
1 2 T—x
d_u:4 and Q=%u7
du

g y=4(2+8x)"
Using the chain rule,

dy dy du u x4 Let u=2+8x; theny =4u*
2
d " du” N %=8 and d—y=16u3
=2u =2(3+4x)* dx du
d v=(6x+x2) Using the chain rule,

y=(6x+x) dy dy du 3
& d — =161 x8=128(2 +8x)

Let u =6x+x’; theny=u’ “

%:6+2x and d—y=7u6 h y=38-x)"°

dx du

—Q _ v — -6
Using the chain rule, Let u=8-x; theny=3u

dy _ dy du %2—1 and Q:_lg ’
" dx_7u x(6+2x) dx du "
_ 2\6
=7(6+2x)(6x+x") Using the chain rule,
b b g w (1) =188 -x)"
dx du dr
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2 a y — eCOSX

Letu =cosx; theny=¢e"
d
_y =e"

du :
—=—-sinx and
dx du

Using the chain rule,
& _d du
dx du dx
=¢“ x(—sinx)=—sinxe

Ccosx

b y=cos(2x-1)

Let u=2x—-1; theny=cosu
%:2 and d—y:—sinu
du

Using the chain rule,
dy dy du
dx du

¢ y=+Inx

Letu =Inx; theny= u=u
du 1 dy 1

1
=—— and —=—u’

dx X du 2

Using the chain rule,
dy dy du lu% x(—lJ
dx du 2 X

d y=(sinx+cosx)’

Let u =sinx+cosx; theny=u’

Solution Bank

2

— =—sinux2=-2sin(2x—1)

S cosx—sinx and d—y:5u4
du

Using the chain rule,

dy dy du =5u" x (cos x —sin x)

dx du dx

=5(cos x —sin x)(sin x + cos x)*

(¢

@ Pearson

y =sin(3x’ —2x+1)

Let u =3x" —2x+1; theny=sinu

du—6 -2 and d—y:cosu

du
Using the chain rule,
dy dy =cosux(6x—2)
dx du

=(6x—2)cos(3x* —2x+1)
v =In(sin x)

Letu =sinx; theny=Inu
dy 1

du u

u
—=cosx and

Using the chain rule,

dy dy du 1 X
=—XCOSX =— =cotx

dx du dr u sin x

y — 2ecos4x

Let u =cos4x; theny = 2e"

du dy e

— =-4sin4x and
dx du

Using the chain rule,

dy dy du — =2¢" x(—4sin4x)
dx du
=—8sin4xe“”*

y =cos(e** +3)

Letu =¢** +3; then y=cosu

du_2 2 and dy

— =-—sinu
dx du
Using the chain rule,
y_& d—:—sinux2ez’“
dx  du

=-2e’"sin(e’* +3)
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_ 1 6 a x=)'+y
Y axr1y dx
—=2y+l1
dy
Let u=4x+1; theny=u" S dy 1 1
%_4 d dy _ 203 o @_2y+1
d_ g 8
dx (4x+1y° b x=e¢" +4y
When x =7,
—=e'+4
__ 8 _B__ y
dx (4xi+1) 2] LAy 11
de dx e'+4
4 y=(5-2x) dy
Let u =5-2x; theny =u’ ¢ );x: sin2y
du__2 and d—y=3u2 d—=2cos2y
d yd 1 11
) ] S Y__ —sec2y
Using the chain rule, dx dx 2cos2y 2
b _dy du e (2)=—6(5-2x) dy
dv  du  dx
d 4x=Iny+y’
When x =1, 1 1
x=—Iny+—y’
y=3"=27 and Y 6x3r=_s4 4 4
& dr 1,3, 143y
Equation of tangent at point P (1, 27) is dy 4y 4 4y
y—27=-54(x-1) LA 4y
or y=-54x+81 dr  dr 1+3y3
dy
5 y=(1+In4x)’
y= ) 7 x=3y"-2y
2 dx
Letu =1+1n4x; theny =u’ —=6y-2
du 1 d 3 . dy
—=— and —=—u’ dy 1 1
dx x du 2 _—=—
dx dx 6y—-2
Using the chain rule, dy
dy dy du 3 4 1 3\/7 At (8, 2) the value of y 1s 2.
—Ux—= 1+1In4x
dx du dr 2 x 2x ...d_y:_l 1
dx 12-2 10
When x =1¢’,

3 \/73 6 3
—— =—" _\l+lne’ =—/1+3=12e¢
de 1é e’
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a =1

__ T

dx %yﬁ _%yﬁ

At the point (%,4) the value of y is 4.
dy 1 1

dr L)@t 3

X

o =
0=
o0 |—

b y=lnx = e =x
From part a, ;ﬂ=ey

Cdy 11

1
Tl dx ¢ x
dy

10a x=4cos2y
When x =2, cos2y =1

2
Sn
3
5w

6
Hence QO (2,

So 2y =

y:

ala w|a

j lies on C.

o a

b %:—SSin2y = d_y=_ !

dy dx 8sin2y
T
AtQ, y=—
0 y=o

G U 1 1

Solution Bank

dr 8sin " V343

8x——
2

¢ Equation of normal to C at Q is

y—%=4\/§(x—2)

or 4x/§x—y—8\/§+%=0
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11a y=sin’3x =(sin3x)’

Let u = sin3x; then y =u’

% =3cos3x and Q =2u
dx du
Using the chain rule,
Q =Q><% =2ux3cos3x
dx du dx
=6sin3xcos3x
b y= e(x+l)2

Let u =(x+1)’; theny =¢"

%:2(x+l) and Qze”
dx du

Using the chain rule,
by Q1) = 20+ 1)
dx du

¢ y=In(cosx)’

Let u =cosx; theny =Inu’ =2Inu
%:—sinx and d_y:g
dx du u

Using the chain rule,

d—y:d—yxd—uzzx(—sinx)
dx du dx u
=-2 SINX =-2tanx
CcoS X
1

r= 3+cos2x

1
Let u=3+cos2x; theny=—=u""
u

%:—2sin2x and —=-uy " =——
du u

Using the chain rule,

Q:QX%:_%X(JSinN)
dx du dx u

_ 2sin2x

(3+cos2x)’
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11e y :sin(lj
x

1 )
Let u =—; then y =sinu
X
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Challenge

sin\/;

Letu=/x = x%; then y =+/sinu
du_ 1 and chosu du _,
dx x’ du dx 2%

Using the chain rule,

o=

o=

Let v =sinu; then y

v d _1
b _& d——cosux L — =cosu and —y:%vz
dr  du’ d ¥ du v
__1 cos (l Using the chain rule,
xz X ]
Yy Y Q =1v 2 xcosu
du dv du
2 y= Lz cosu cos~/x
(2-4x) = =
4 2y 24sin/x
Let u =2—4x; theny =—2=4u’2
du u Using the chain rule again,
S — 4 and —i: St =—— dy_dy du_ cosVx 1 .
dx du dx 2/sin~/x 2
[ésing (‘;he (zihain rule, " cosvx
y _dy du Sl
=L X — = —— - @ .
dv du’ dx Ny dfsinx
b Iny=sin’(3x+4)
Whenx=3, y=—— =0.04 s
(-10) Hence y = e*" 0¥
and dy - 32 - =-0.032 Letu =sin(3x+4); theny = e’
dx (-10) du
Equation of normal at 4 is dx =3cos(3x+4)
y—0.04= 132 (x-3) Letv=u’; theny =¢"
dv d ,
Multiplying through by 100 and rearranging aw =3u’ and d_)\)z =¢

gives
100y —4=3125x-9375

3125x-100y-9371=0

Using the chain rule,

dy dy d =e"x3u’ =3u’e
. du dv du
13 y=3"

Letu = x’; then y = 3" Using the chain rule again,
d d du

du dy O T 3% x3cos (3x + 4

—=3x" and —==3"In3 ue" x3cos(3x+4)

du dx du

=3sin’(3x+4)e”™ ¢ x3cos (3x + 4)

ing the chain rul in®
Using the chain rule, =9¢™ ™ cos (3x +4)sin’ (3x +4)

dy dy du

=3“In3x3x> =3x*3" In3
dx du

When x =1, %=3x12x313 xIn3=9In3
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