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1. Find the fir'st 3 lcmls. ii1 ascending porvcr-s of x. ol the blnomial

, , L0[:-rlI 4l

givi:rg each term in its simplest lbrm.

expansion of

(1)

(a+ u)'o =

(" - t)'" i
loa

1.'o

toL+

.F to o.1 t + 45 ar8 b'

-r ro.( zq (-t) + ks x ,. 
'( (-+)-

-l28ot- + 42Or-'

2. A cilcic C'r.vith ccnrre at the point (2, l) passes thror"rgh the point I at (4, -5),

1a) l-'ind an cquation lbr the cilcle C.

(3)

(b) Find an equation of thc tan{:en1 to the circle C at the point ,4, giving vour. answer in
thc fom o: + h.r' + r' : 0. rvhclc u. b and c arc intescrs.

(4)

r"$

f.-rt t+, -s)

= 2-a+rt2 z LO

(x-T-)'+(g+r)-= zo

\
fr,ttatA =lb) t\r -&h

L
-2-

t

S-b'--r.,r 
(r-xr) ..> \+S = l1r-*)

- \-y
=) 

"q--2$*lY 
=

c (tr-t)

&$*to = L-\t o
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3. fh) = 6,ri + 3r-l +.,1_r + B, rvhere I anel B arc constanls,

Givcn that rvhen fl-t) is div idctj by (.r + i ) the remeinder is 45,

(a) show that B zl :48

Civen also lhai (2-r - l) is a factor of (,r),

(b) find thc valr.rc of ,,,1 anci the value of lJ.

(c) Factor isc (,r-) lirlly.

{cr)= 4s n

(2)

-'- B-A=48

:. lA=A
A=tB

-

(4)

(3)

C\)

B-tf3 =48 B=-T8
A= -1'b

{ {-; . L+t *}'- 016>.. - +&

x jr" - tt8

t 3l-16r
3r-" l-tt 3(zr-+t)(f-re)

l= o

= 3(zr-rDGr++Xz-*)

c)

Z[
+\
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4.

16 cm

Figure 1

Figure 1 shorvs a shetch uf a tlesign lbr a scraper blaile The bla1'c AOBCD'4 consists ol

,,r'Lr"t..*t i:'r"gl. iJp:uinta 
'i[ol]g 

it'cqual sicles to sector^s olJCand OD;lola ci;cle "

n,irh centrc 0 and r.acli*s g cm. Anglls tob ant) BOC are cqual. ;1OB i,s a straight linc

anrl is parallcl to thc iinc DC DC'has lengtlr 7 cnr'

(a) Shou that the angle CO,D is 0 !)05 r'adians' colrccl to 3 signilicall figures 
/1.\
\ -,,

(b) Find tlre fcimetcl t't1' IOBCDA. giving your itrls\rer 10 3 significant ligut'es 
(3) 

,

(c) Finti thc arca 01' AOBCD1. givilg -vouI i]lls\l.r to 3 signilicli:1t ligults 
(3) ,,

3'5 rq e \

c-.'. e coD tr o.go b

. 4o'g (:'F)
t-

= c&.+
, ./

c)
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5. (i) All the ternls of a geometrio series al'e positivc, Thc su:n olthe tlrst two tenns is 34

a:rd the sut.tt to infinilY is 162

Find

(a) thc conrmon ratio.

(b) the first tcrm,

(ii) A dift-ercnr gcouctric scries has a first tenn of 42 and a corllrnon ratio of I

Finci the smallest value of rt lor which the sulr olthe firsl 
'7 

terns o1'the serics

excccds 290

(4)

(2)

(1)

a) [Ar = C\
\1. = 4(.

Sr_=3+ = otrAC = q,C I +r)
-,. 61= 34

Irc9.6=.9_ =l6Lt-r
e) @\ = t62(l -C)

=la8r

0 =.Lq

b) (e 3+
rnB

il8

(r,) a,=4L r=* Sr - Z9O S,,. = q(r -{)

L1o = +L( ,{3L) :)
t-f

2qo = 2q +(r -(+))
l-gt-4

lk+

exco.a)s
terrrls

r-(s-J
. l2-\

r\ = tok) t\+,

=) N3 g+'8+?

?-10S,rr.^ Srvst
wrth 'z8r'

lllllilil ll] llll
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6. (a) Find

Jro'1ri - z)a,

giving each term in its sit.trplest fonn.
(4)

int (4, 0).

ons and is boundeci bY the

shaded regions.

Figure 2

Figure 2 shoivs a sl(etch ol part ol ahc curve C rvith equation

l' = lo-"('ri - z)' -r ) o

The curue C starts at the origin and crosscs thc -r:-axis at the po

'I hc area, shou'n shaded in Figule 2. consists ol nvo tinite rcgi

curve C, thc -r-axis and the linc.x = 9

(b) Use -vour anstvet lrom pal't (a) to 1i:td the total area of the

Ilor'
€

-3L) -

. tez )-

= L2*6

-

-t

L

^L
^) J tot' - 2or- at,t

= +tL- -tof '

b) f+'r, - rof l: ,i

[+-i-ro"']l a

&^e^ = t'lqr+3

Mathematics · 2015 · May/Jun · Paper 2 · QP



7. (i) Use logarith:rts to sol'-e t1.re eqtlaliorl 8r! -r = rrl' gir ing 'roul 
afiswer to

i drcirltal Pl:ruc' '

(ii) I'incl the ralucs of.l such that

l
log-(1lr' 3)- l:g"3 -2log-'r'-'1' 't:, ;

i) 2cc+ \ = \o3e ?-* = t'S,Lts3z--

Lcc=o'SZ83Z--. L- O'26(
4

(3)

({,

I

(::- \ Xt- 3) =o

3't 3=1

=Q

i) lolr-( ng-3) - lo1.l - \o1o-t1L = \

I -> t!$*=z
%

=) 61.,1\3 +j
e roclr.(S) =

ttl-3 = 6t
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8. (i) Solve. for 0 ( d < z. thc equation

sin 30 -.,6cos31j = 0

giving your a:.tswel's ill tctms of r'

( ii) Given that

4sinr.r + cos.r = 4 - /r.

find cos .r in tcrms of k.

Whcn I - 3. tind the values ol.i- in the range 0

-'.@=

-,.0

(3)

0<l.<.1

a)

b)
(x<360'

(3)

(3)

]i) 4(r -Coszr) *cc'::- = +-ta'
4 - +c.'*L + carL =/'v
/-

=j ACocLL-Co9z--tL =O

=) CoJar- - {Cosa - !r. = o

=, (osz--+)'-&.t=fr

Cos :r- . I =) 7=9
?4

Gsz --+ o x-= Cos'(-t) '

,G

I t{lilr
?

t3g.6 '?4
- sr.- - t -'
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9. A solid glass cy)inder'. u'hich is used in an expensive laser amplifier, has a

Yolumc 0l /) ft cnt'.
Tl.le cosl of polishing tbe strlace area o1'this glass ci'iinder is f2 pcr cmz fbr the curved

surfacc area and {3 per ctl: fbr the circular top and base areas.

Civcn tl.rat the raditts of ihc cylinder is r cm,

(a) slrow that the cost ofthe polishing' fC. is given by

. 3{)0;r
C =Ozr-+-

1'

(r)

(b) Usc calculus to fir.rd thc minimurn cost of the polishi:lg, giving yoLir answef t0 tlle

rrcrrlesr pound. 
(5)

(c) Justify thilt the alts\\,er lhat -vou have obtained in pail (b) is a millimum.
(1)

V .l.tL .+St' -) \=

+op+bc,ttorA -,. Co.rt = 
jfira G DY***

= frf't- r +3 = 6fiCz
fl

h

21f r
, 2rrrL = &.-[-+{

rrL

= 6rrft +

x4L

\i
l
I

i:

il

D c">a\) i

.'. 1yf rf.r.ar t"A j"-'--'
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