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© 6. (a) The minute hand of a clock is 4 cm in length. What area is swept |
by the hand in an interval of 40 minutes? Answer in terms of m. |

(b) Find the derivative of: (i) sin2x+cosx (i) co}s "
~ (c) Find: (i) f(sin x-cosx)dx (i) f—c"i’f— dx
oo sinx+1
(d) The diagram shows the graph of y =cosx and a straight line
A which cuts y = cosx at the points A and B.
: > : , (i) Findthe coordinates of the points A and B.
AN
(ii) Show that the equation of the line 1
/ passing through Aand Bis y= r-2x . ‘
» X i

;'521 (iii) Find the shaded areabetween y = cosx

7 =2% (marked on the diagram).

and y =
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y

7. (@) A The figure shows a sector of a circle with radius \
P r em. The length of the arc ABC is 7 em. ‘
o B (i) Find the value of r, to one decimal place.
(ii) Show that the area of the sector OAC is
c approximately 21 cm?.

. (b) Differentiate: (i) log(sinax+cosx) (ii) cos?(8x-1)

() () Sketch the graph of y =cosx, Where -nSxSw.
(ii) On the same number plane, graph y = 5

(ifi) Using () and (i), solve cos » >-;- for —m<x<T.

(d) The area bounded by the curve y=secx, the x axis and the lines -
x=0and x=Z is rotated about the x axis. Find the volume of

the solid formed.
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,;
v 8. (a) If y”=-3cosx—2sinx and when x=0, y’=0, y=5,findy m
* terms of x. '
‘ . . {b) Find the equation of the tangent to the curve y = xcosx at the ‘
. point x=T.
where 0<x<2nm.

" () Solve the equation cos

R

L
2

i

(d) (i)ﬂéhow that if f(x)=2sin2x+1, then f’(x)=4cos2x. {

?——4-.(:—0—5-?}—- dx = 1-0051, rounded off |
o 2sin2x+1 ;

correct to four decimal places.

(ii) Hence, show that
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1

. : 7 J3).. sinx |
. _— = o
. 9 (a) (i) Show thatthe point ( 35 J lies on the quwe Y =TT oo i
. .. sinx dy 1 |
(ii) Show thatif y= Trcosx’ o™ Gr Itcosz
sva . . f th t t t. th v _— ___s.i_n_x.__
(iii) Find the equation of the tangent to the curve y = —————

at the point x = g—

The diagram shows AB and CD as arcs of !
concentric circles, with centre O. It is
known that OB = 12 em and BD = 8 cm.

(1) Find the arc length CD, correct to 2
decimal places.

(ii) Show that the area of the shaded
region is 17 868.8 cmzf

T
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\ N

\ 10. (a) Show that %[ xsin x + cos x] = x cos x, and hence evaluate
f * xcosx dx.
0
(b) ' The diagram shows the graphs of y =sinx
y and y = cosx for the domain 0<x<2x.

y=sinx and y =cosx are
N 5r - 1
2
and | —,——{.

(ii) Show that y =sinx cuts the x axis at x = 0, 7 and 2z, while
’ 3r :

y = cos x cuts the x axis at x =% and —5—

_(iii) Show that the tangent to y =sinx at x = mis parallel to the

/ (i) Show that the points of intersection of

r 1
4’ J2

0‘

tangent to y =cosx at x= %
(iv) Find the exact area of the shaded region.
(¢) Find the volume of the solid formed when the curve y=tanx is

rotated about the x axis betweenx =0 and x= -E— Leave your

answer in terms of 7.
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40 minutes

. 82 4
- areais ——= em®.

(b) @) —[sm 2 + co8 x.]

=2cos2x—sinx.

ey d 1
@ 2;[ ]

=§ix—[(cosx)—1]

=-1(cos x)

sinx
cos? x
sinx 1
COSx  COSX
=tanx.secx.

() (i) |(sinx—cosx)dx

=-—cosx—sinx+c
cos x

(it ) fsmx+1
_f —cosx .
sinx+1
=-log, (sinx+1)+c.

(d) (i) ForA:
subs. x = 0in y=cosx

i

y=cos0
y=1

o A0, 1),

For B:

subs.y = 0in y=cosx
O=cosx

cosx=0
=X 3%
AR

-2 :
.—8lnx.

}

b/
- ‘?’(E”) |
-~ A(0, 1) and B(%,O)- |
(ii) Eqn. of AB:

Y-JY1 _
xX—X1

Ya— Y1
xXg— Xy
y-1 1 0-1
Il.'
x—- %-0 —2"'0

y—l -1

TT

(iii) Area = J ? cosx dx
0

_J%ﬂ—Zxdx .
o T

»in

=I cosx dx

]

-lr(n-zx)dx
Jo

5
=[sinx]§—-’1;_-[7rx—x27];

. .
—(sm-é-—smo) |

A
units 2.

7. (a) (i) 68° — radians

©, 68 x-L
180
=1-186 8239
=6 (from calc.)
Now, ¢=r@
. 7=r(1-186 8239)
_ 7
"~ 1-186 8239

= 5898 095
(from calc.) ‘
=5-90 (2 dec. pl.) ’

.e 1

il) A==r2¢

( 5"
=-;-x5-92x1-186 8239
=20-656 67 (from calc.)
= 21 (to nearest whole)

~. area approximately.
21 metres?.

(b) @) ——[log(sm x+cosx)]

COS x—sinx
s1n X + COS x

-—[10 flx )]—

f(x)
f(x)

(ii) -C%[cos2 (8x- 1)]

= %[(coswx— 1))2 ]

=92co08(3x—1).-3s8in(3x~1)
=-6sin(3x-1)cos(3x—1).

(c) (1), (ii) y

¥y =Cco8x
(iii) cosx> 7 means

y=cosx is ‘above’

=-;— But cosx =

N =

b4 n

wh - — —
en x==,-=,
., cosx>%when

“Zex<l
3 3’

b
(d) V=7rf y? dx
a

3

=x| (secx)? dx
0
.4

3
=7tf sec?x dx
)

= ﬂ[tanx]é
= L
= n[tan 3 tan 0]

- | 5]
=3

. . ‘)
»~ volume is /37 units3.

i
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' 8, (a) y”"=-3cosx-2sinx (

D y',=J.(—3cosac—2sinac)d.an:j
Vy'=—3sinx+2cosx+C "
Subs.inx=0, y'=0

s 0= —3sm0+2cosO+C

s 0=2+C
" C—'—2 :
w y'=-3sinx+2cosx—2.
Now, y= f( -3sinx+ 2cosx - 2)dx{
y=3cosx+2s8inx~-2x+k. '

Subs.inx=0, y=5
* 5=8cos0+2sin0- 2(O)+k
5 3+k

o k=2
& y=38cosx+2sinx~2x+2.

(b) y==xcosx
L9y _,du .9
“dx Udx o dx

[e=x,

=cosx.l+x.—sinx

v= COSII

. 9y
o g =cos b
Subs. in x = 7in -d-y;

dy .
(, ——=cosT—AmSsinA

=-1-7(0)
=-1
-, grad. of tangent=-1.
Subs.inx=riny
y=xC08X
=mcosn
=n(-1)
=-7
., point (x,-m),grad.(m)=-1
y—y1=m(x—x1)
y+rn=-lHx~-n)
YyHA=—X+N
x+y=0
., eqn. of tangentisx+y=0.-

=cosx— xsinx.

(c) cos= = —2'—
2 42
x_x Ir
2 4 4
. AN ]
A x—z) D)

(cannot have 125)

x—f-
-2’

d) () f(x)=2sin2x+1
S'(x)=2.2c082x

=4cos2x.
@ii) j

—[loge (2sin2x+ 1)]

4c052x
2mn2x+1

_=log, (2sm—3-+ 1)
—log, (25in0+1)
=log, (-\/—3-+ 1)-loge 1
=log, (JE+ 1)

= 1005052 5 (from calculator)
=1-0051 (4 dec. pl.)

._j':' 4cos2x
" Jo 2sin2x+1
=1-0051 (4 dec. pl.).
Jﬁ
9. —_——
(a) (i) Subs. (3, 3
. sin x
iny=s————r
1+cosx
LHS = =£
3
sinZ
RHS =
1+cos%
=%4(1+1)
_¥8.3
2 2
3.2
T2 73
R E
-3
LHS = RHS
NEXEAN
1373 ies on
_ sinx
y—1+cosx :
pdu_, dv
(ii) i)’_= dx dx
dx v2

Lu:sinx, v=1+cosx]

_ (l1+cosx).cosx—sinx.—sinx
(1+cosx)?
cosx+cos?x+sin2x

(1+cosx)?
_ l+cosx
(1+cosx)?

lsin2x+cos2x=1l : |

L9y 1
" dx l+cosx ' ;
(iii) Subs. x=§m%
a__ 1
dx 1+cos—:~
1
1+2
=1+§-
2
.
-lx-é-
2 |
point —g’—éi] and
2
grad. (m)==
y-y;=m(x—x,)
y_'[3_=£ o X
3 3 3

9y-3/3=6x-2r
. 6x—9y-27+3/3=0.

(b) (i) 40° — radians

s =40 Xx——
180

=% radians
= 0698 1317 (from
Now, ¢=r@ cale.)
=20x0-698 1317
=13-962 634 (from calc.)

=13-96 (two dec. pl.)
.. arc length is 13.96 cm.

(ii) Letr;=20, r,=12
. Area = -%-rz 0—-;—r12 6
{ subtract areas of sectors]

-122)

= 89-360 858
=89-4.
Area of shaded region
is 89-4 cm?,
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10. (a) -;;[xsinx+cosx] |

&

=ginx.1+x.cosx—sinx |
=sginx+xcos x—sinx i
=XCO8X

.'.Fdx—[xsinx+cosx]=xcosxf

X

5
J- xcos x dx
° x
= [xsinx+ cosx]:

(from above)
= (isinz£ + cosl)
2 2 2
~(08in0+cos0)

1]
=~

-;—r-+0)-(0+1)

n
=21
-2
-2
de=2"%,
fxcosx 2

(b) (i) y=sinx, y=cosx
sinx =cosx

Divide by cosx:

tanx =1
n brx

X ===y =
4" 4

T, .
, Subs.x=z iny=sinx

y—-sinf—
4

Subs.x:s—f- iny=sinx

—sin-s—’—t-
y=8n

~ points of int. are ({-, %J

and | 3% __L
4’ J2 )
(ii) Cuts x axis, .. y=0
Subs,y=0iny=sinx
sinx=0
x=0,m,2m,...
. cutsx axis at 0, 7, 2x.

» Subs. x

Now, subs. y =0 in y = cosx

cosx=0 )
oK 3%
_2’ 2 ’ ‘
«. cuts x axis at -721,32—- |
(iii) For y=sinx
dy '
—= !
o co8 X
" dy
Subs.x =7 in —
ubs. x in —-
%:cosﬂ
=-1

- grad. of tangent to
y=sinxatx=mis-1.
Fory=cosx
dy
dx

mn

=-sinx
dy
dx
=—sin z
- 2
. =~-1
~ grad. of tangent to

f
ISR

&

y=cosx atx:—;iis—l.

- tangents have same gradient
. tangents are parallel.

(iv) Shaded region
above x axis
= gshaded region
below x axis

~ Area of shaded region
y =2 X area above x axis.

F 3 « :
=2X J sin»xdx—facosxdx
5

- 2[[—c08"]g "[E’inxﬁ ]
_(sin%—sin%)J

=gl c(epet_ |- L
_2[(1)+J§ 1 J’z’)]

oo )h\DII“‘ .:?I_IH_J
S s

X
4 .
. 4
V2 2
=242 2.2
area is 24/2 units2, |
b
©V= nf y2 dx
a

<
=7tf tan? x dx
0
R

=7tJ“(sec2x—1) dx
. :

'ianzx=sec2x—1|

.. volume is n( 1-%) units %




