Chapter 1 t0 9, 11a Test
/80 marks

1. (a) On the axes, draw the graph of y = |3x2 + 13x — 10|, stating the coordinates
of the points where the graph meets the axes.

[4]
!

10

(b) Find the set of values of the constant k such that the equation
kx’ — 3(k + 1)x + 25 = 0 has equal roots.

[4]
a=k, b --3k-3,C =25

b yoC =0

9k’ 18k+q -100 k=0
qk*-gak+a =0
cak-1) (k-7 =°

kg yq otr k =q
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2. (a) Solve the following simultaneous equations.
3y—2x+2=0

xyzé
= | 3
33w .

3 .ax+2=0
2%

3-q'x,2-\-¢-l'x.=°
Y -4n-3=0

Ca%-3) (ax+ =9

x=3 or ‘X-="A'
)
\ 3'.-__
B a—
=_\ = -1
3

(b) Solve the equation lg 2x — 1) + lg(x + 2) = 2 — lg 4.

[5]
lg cax -1+ 2 + Igy =2

lg (l4ux-%-2)%4 =2

2
|9(2%+3%"2 InY =2

8%24-129&-8 = 100

8’1,2-)- 2% -108 =0
ax +3x-2% 0
%<3 OT %= -V,

('rejec.ﬂ
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The diagram shows a circle, centre O, radius 10 cm. The points A, B and P lie on the
circumference of the circle. The chord AB is of length 14 cm. The point Q lies on AB and
the line POQ is perpendicular to AB.

a. Show that angle POA is 2.366 radians, correct to 3 decimal places.

2 2 cos O
1972 10 4 10~ 2% 10%10X 2]

196 = 200 - 200 c.::G LPoA::!'K-;-'SSOQ
-\
2000088 = 290 . 2.366!
cos® = X%, . ~ 2.366 (3 d-P)
© :=1.56508va
b. Find the area of the shaded region. g3
1.\
SQ.L“'OV% _’]._-r,o - %x 100 xtﬂ"“ 4
= 'lsos cm
A = ,ko.bo'mc
366

= Lxiox10% 8N
(3

2
= 36.007Cm

Aotal sweA- =163 ('an
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c. Find the perimeter of the shaded region.

ﬂp’-.- |oa+' 0 - 2X10X10x €08 2.366 .
AP’: 100 4+ 100 - 200 05 2.366
AP=18.5CcMm
BP = v0

s \0x2-366

= 23.66
skaded P- 23.66+ 18.5 410 10

= §2-l16LM
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4. When e~ is plotted against xz, a straight line graph passing through the points (4,
7.96) and (2, 3.76) is obtained.

a. Find yin terms of x.

ms= 5-:'6"-*"‘6 ] 2.1 [5]
—_—

2 -9

S a1 ac
3.36 = 4.2 +C
c =-04Y4
o2 gf.o-:(l
ay < In ca-m—:-"“)
y= & In (2.1 % -0-49)

b. Find y when x =1.
2

= _Llnca.\-o.qu) - 0.269
2

c. Using your equation from part (a), find the positive values of x for which
the straight line exists.

2
_ ca.) % -0 .q(')
g g o g

2.\9&2-0;"‘“) o
21% )Q.qq
%A >O.9.‘

9&> 0.4658 The Maths Society



5. The first four terms in ascending powers of x in the expansion(3 + ax)4 can be

3
written as 81 + bx + cx2 + %x . Find the values of the constants a, b and c.

) ) 4 ¥ LY Ca)'(nx‘) Foee
3+“c‘c3) cax) +°C, (3 cax) + C, .
] 2 3

\ + 1080 + §YaT 4 12032+ oo

3
oga <b suad=c 120=2

2
")-.-.Bq c""‘?‘—q- 0.3=.L
2 8
o=z J1
2
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6.The points P and Q have coordinates (5, -12) and (15, -6) respectively. The point R
lies on the line /, the perpendicular bisector of the line PQ. The x-coordinate of Ris 7.

a. Find the y-coordinate of R. 3
m=z-1236 . 6.3 | 5"%‘“’*23-
"= © 5 [4]
== 2—1 + -?‘—3- = -A
™m = ..%_ 3 3
widpt = (10,79 R (F,-4)
=',§_9L+C
3 3
-9 =—§_9, ...C
3
C - —2';‘\'59 = 23

b. The point S lies on / such t

hat its distance from PQ is 3 times the distance

of R from PQ. Find the coordinates of the two possible positions of S.

S

5
Q

gM= | (YpY0 cxgroeyd

[3]

Psmsam =‘IU5

92
£q) 4 (% -0

2 2
+£+q)+ (% -10)
3

c J(_

s 9
5794 50 Y4 2% - 202+ 100
%+ 32)

2
P 09 + 2500 +.x,..9.o'x.+\oo

q
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MR < JC-244)%3 c10-27*
=y 2§ +9

= {34

[ g0, 00 = 3%
T 97 9

ﬁx“-c%gxd_‘rq@: =34
9
3qoo2-esox, +3400 = 2354

2
34% -680% +6Y46 =G

2 =19 or 2=1
3:-2q 336



7. The function f is defined by f(x) =2 —+x + 5for— 5 < x < 0.

(i) Write down the range of f.

9-J0 =2 2.d5¢ 2
2-45 g < 8

(i) Find £~ '(x) and state its domain and range.

y= 2-J{%+6 [4]

n+6 = 2-Y
2
%24 b Ca—'j')
2
% = (2-9P-9
2
- cz.%) —5) 1"'—5_<x\< 2
-5 4Y K9

-l
£ e

The function g is defined by g(x) = %for - 5<x<—1.
(iii) Solve fg(x) = 0.
—‘
qend = £ co) 3]
2
_ﬂ_ = (1-0) "6
x
= 4-5
= -\

Y =%
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3 -3
8. Find constants a, b and ¢ such that JSM = paqbrc.

K v .3 g H
Paq.s" 3]
Ve o0 2 0
(poa)dr
- s -2
T R A ue
3g -2 a=l b_:_‘-'l_-,_,q's-?.
P "%’ 3

9. The polynomial p(x) = 6x° + ax’ + bx + 2, where a and b are integers, has a factor
of x-2.

(a) Given that p(1) = -2p(0) , find the values of a and b.
ptn=6+0.+b+°‘ o]
peed = 2

8+atb= -
Q.\—b =—|9~—'®

pLa) =43 4 40.+2b +2
-50 =4a+2b b= -12-%

-‘-'16 = 2&':'-2
11 = @

13: ©
o= -13 \
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(b) Using your values of a and b,
(i) find the remainder when p(x) is divided by 2x — 1.
pexd = st- lsxa-p % 4 2 [2]

=0

(ii) factorise p(x) .
9y €2%-\) carn+bd
2y can+b)

axn -\'b)

?C'I.‘) = (X-
2 o4

=(2% -n-4
= ( 29‘?“6%.‘. 0 ¢

[2]

3% ~\

¢ -\%%:-\-%'\"
= gy -HLE 2

PP B0

A3 (3N +!)
s pend = co-20 (a3
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10.(a) Show that cosx_ ISX _ ogec x.

sinx COSX

R !
cos x + 1-Sin3) -
" 08¢ € 1-8inx)

CO% 4.\-9.8\“%4‘7%‘:
cogﬂ.(l-s‘ﬂx)
.gja)
2-28in% c 9 (1 )"{
cosx('l-

. 2 -asec%
Qﬂsx =R,¢Hog

fl

CosSN c1-sin2d

6 .0

(b) Hence solve the equation :):lnze n 1:0551"62 — 8C052%f0r
— 360° < 6 < 360°.
~186 ¢ 8 ¢180 2q
= 8ws & [5]
a |[AY 2 283(‘..2. =8 22
T|eVv _* _ -8ces
s 8 2
* 3
) _ s &
y 2
cos% =3 Jq
-1
o . s (%)
O = 5095, -50-95
2 .
G =‘°‘.q ,I‘O\'q
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