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1. Find the x-coordinates of the stationary points on the curve with equation

14 .3
=—x —2x"+6.
y 2

W 92— /
dx
Study Powbs at dy _
o o

252 - bx* =0 v
23¢* (x-3)= O v

v pV

2x" = O xXx-3=0

x =O x=3

Shbbmx\lj Podks o 2= O, 3. \/

2. The equation x* +(k—5)x+1=0 has equal roots.

Determine the possible values of k.

x* +(e-s)x + 1 =0
axt + bx + ¢ =0

a = \ b — Hac = O ‘F&(Qq/&bl fbo+5
=05 k() =0

(_"'_\
k¥*-wok + 2S5 -4 = O

K* — IOk + 2 =0 v~
(e — )k -T) =0

v ¥
=3 or k=71 /




3. Circle C, has equation x* + y* —6x—2y—26=0.
Circle G, has centre (4,-2).

The radius of C, is equal to the radius of C,.
Find the equation of circle C,.

Cit xl-hdl-bx—Qd‘%‘-O

x1+dl+’lﬂx+20\\j+c,‘—0

?.3:-(0 2¢=-2 ¢=-26
go=a W=

=y E3) +(—)* - F20)

M= Va+1+26
rn =Jva3b=b \/

Equodion of drde C,
[e-a)*+ (y-b)*=
(c—1)* + (3+2)7'= 36

4. Asequence is generated by the recurrence relation

u,,=mu,+c,
where the first three terms of the sequence are 6, 9 and 11.

(@ Find the values of m and c.

3
(b) - Hence, calculate the fourth term of the sequence. 1
_0\3 Vo= mU, +C U = MU + C
q = bm+c, Il = 9m +¢
cC = QA-bm ¢cC = W —=Qm
ok ¢ = ¢ = . z
: c= 19 6(5)
~bm = 1-9m
c=9-k
3m = 2
M= 2 C = S \/
3 ] =
- 22
B) Um= ZUn+ S W = F+O
Us = Z(1) + 5 Ue = 31 or 2

W=06 D= q U= I

LY




5. (a) Show that the points A(1,5,-3), B(4,—1,0) and C(8,-9,4) are collinear.

(b) State the ratio in which B divides AC.
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S & divides AC in the b 3:H. VT




6. Given that y=—1—5 y X ¢ L , find — dy —-.
(1-3x) dx
Prqb.m‘,

4= G-s)" 7
& _s(._e,x)"""fc-sy

B _ g -ax) "

dy _ 'S
dx (1-3x)°

7. The line, L, makes an angle of 30° with the positive direction of the x-axis.
Find the equation of the line perpendicular to L, passing through (0,—4).

Gradienks Ling L poink (o, -'-l)

/ y-inkercept, =
—J—

m = \/ﬁ& My = —=V3
m = / |

/
ton 3
& 4

-4




8. The graphs of y =x?+2x+3 and y =2x” + x+1are shown below.

y=x"+2x+3

The graphs intersect at the points where x=—fandx=2.

(a) Express the shaded area, enclosed between the curves, as an integral.

(b) Evaluate the shaded area.

D Aan = | (xtrxed) — (aear D). de

) Acco. = [ x*+2x+ 3 —2x* -2 — 1. dx

(
0 «© =¥
|




2 2p+16
9. Vectors u and v have components | -2 |and| -3 |[,peR.
4 6

(@

(i) Find an expression for u.v.

(i) Determine the values of p for which u and v are perpendicular.

(b) Determine the value of p for which u and v are parallel.

a) V) UV

P2p+16) + (-2)(-3) + OB
2%+ lbp + 6 + 2y

(!

= 2p% + lbp + 30
u) If V ad Vv are perpendicudas;, Haen 0.V =Q.
Qp> + lbp + 0 = O Vv
?.(p"*-t—%P-l-\S\ =0
2(p+3)(p+5) =0 v~
v Y
prd =0  p+S =0
P=-3 ad p=-5 .

£

|(l PamMo.L then. 3u = 2v b\j CDmpcuiﬁ COMPON
3(p) = 2(2p+ 1)V
3p = hHp+ 32

p:—SZ/




10. The diagram shows the graphs with equations y = f(x) and y =kf (x)+a.

kK <0 since j:ltf(ﬁ'\‘ox
() has been 7\ A
eflecked. on i
the x-axis. FENRRN.
ik (- +3 =5
(0,0) cank b “k+3 =5
0P D oS, ] y=kf(x)+a k = -2
(@) State the value of a. o =3 / 1
(b) Find the value of k. 1
k=-2 v~
11. Evaluate J%os(Bx—%)dx. 4
T
— | _ T
= [-3 sin (3 —é\]o\/\/
- g 3m _ T - 1 -
= 3S‘n(q b\ ?)S\n(o &)\/
] T Y S 1)
= dun (T —rasa (-
= () - sn(-T)
L \ \ &
=) =i (-3) .
sin30= 1
o l + ._l._ 2
o sin (-30)= -.'i




12. Functions fand g are defined by
. f(x) =i, where x>0
Jx

« g(x)=5-x, where xe R,

() Determine an expression for f(g(x)).

(b) State the range of values of x for which f(g(x)) is undefined.

a) -F(\ﬁ(x)y = -F(S"DC)\/

—f(@(ﬂ\ = l

Shte & v

b)  Restickions -
* We cannct divide bd 200

S —>22x > O
S > oC

{:(3(1\\ s definedl  WShen X < S

Ly undefined wWhan x> 5 v




13. Triangles ABC and ADE are both right angled.

Angles p and g are as shown in the diagram.

Ac = V@ =12
. AC = 2
5
1
P 2 O 1
A 7 C D
1
J10
E
(@) Determine the value of
@) cosp 1
(ii) cosgq. 1
(b) Hence determine the value of sin(p+gq). 3
) cos P = = v/ ccs g = 3. vd
B V10
: - | - |
b s = — sSinq =
) ST E e
Sin ( P+ q,\ =

SNP cosq 4+ cosp S‘NL\/

&)%) * (%)(%)~

1

= 3 4 2—__
V50 NSO
= S

s{zZ




14. (a) Evaluate log, 4 +2log,,5.

(b) Solve log, (7x—-2)—log,3=5. x>1.

a) Lcﬁ‘bl_;. + l\%wis
= L08|0L+ +- L%lb 61 /

= L03‘° (wy 25) v

= Lo\cj.c, \CO

a—
-—

Log.B 10"

= U-Oatblo
= 2 /1

) log. (7x-2) ~ log.3 = S

log- (“‘x?:?-) /: Slog. 2

L087_ (713“2) = LOS-LZS

Tx -2 - 22
S

T~ -2 = 96
Tx. = 9%

'x’:“-l-L/.




15. (a) Solve the equation sin2x°+6cosx°® =0 for 0 < x <360. 4

(b) Hence solve sin4x°+6cos2x°=0for0<x < 360. 1

&)  Sin2x + bcosc = O

2 ainx cog. + bcosoe = O vl

2cosx (sine +3) =o vV
v %
203X = O SN +3 =0O

cosx = 0O M\/

|-: - No sclohion

x=9q0°, 210° /|

b) Consider sinba + bcos2x = O
O Lx = qo ) 270
>« = HS, 13S  fist wave
s iy
+\R0 +180

[+

X = &S"i 136°, 9_9_5“) 315°'~/




16. The point P has coordinates (4,%).

C is the centre of the circle with equation (x—1)" +(y+2)" = 25.

(@) Show that the distance between the points P and C is given by k% + 4k +13. 2

(b) Hence, or otherwise, find the range of values of k such that P lies outside the
circle. 4

Q) CGrde (@ -DT+ (y+) =2s

G-+ (4 -b)* = P(H.10)
Conbre (11 —2) v/ OL JK—”‘
C(1,-2) 3 |
Disane, d = V@) + (kD)

d = Va v wzetic + o

h = VK e 13 reqired .

b)  Radivs of drde, r= 5
If P lgs outside the drde, then d ¥ 7

i+ e 413 > 5
k? + ik 413 7 25
x kT +Hc-12 F O v’

Consider mofs - Skeolch -
k*+ Hlc-\2 =0

k -2k +g) =0 \ / Sk
J ) | -\ /2 "’

=2 K:-bl/ k4_b - Lcj;?? \/




17. (a) Express (sinx—cosx)2 in the form p+gsinrx where p, q and r are integers.

(b) Hence, find J'(sinx—cosx)z dx.

o) @ir\'x, — c_oSDL)L = (sinx - cosx) (sinx - cos:x)

———
P

SN — SINTCLOSX — SINXLOS + oS V]

—

- Sh\"‘x —l— CoS'LTJ(j et _Zs'mmcosi,

1

— Sim’l,jc, \/\/

b\ J (sinx — c,osxwl- dx

= j | — sin1oC . dx
\/' //..
.+

xC

(l

4 1o +~ C
7_CO%




