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In this question you must show detailed reasoning.

Find the two real roots of the equation x*—5 =4x?. Give the roots in an exact form. [4]
/. x-S = Y

A*-ua -5-=0
(A-S)(A+1)=0
A-S=0 A+1=0
A=S A=-|
xt=s xr=-)
x=2]s X a5 <O

2 prove algebraically that n° +3n— 1 is odd for all positive integers 7. [4]

y nN*+3 |
iF n=even >  nconbe written 0 Lm
N*+3n-1 = Em?2 +fpm - |
=2Um*+3m) -)
4
’F"r all m , even

hente 2 lUud+3ui) =1 1S odd

iF n=odd > N won be writen as Am + |
N2€3n-\ = Q2m+ND + 32um+1) -

=(fm3 +12m2ebur 4 ) + (bm+3) A

= Bm? +12wm? F12w 13

= 2(UwmAd + bum? tbu) +3

- e — |

f'ur‘all W, even &

hente 2WmS+bm® +bm)+3 v odd



The equation of a circle is x> +y* +6x—2y—10 = 0.

(a) Find the centre and radius of the circle. [3]

3_ x*+ Hz'\‘bz."lﬂ"'lo =0
a) x,1+bxf3‘-l -\0 = O
(et+tbx) + (j"‘*lx) ~10=0
(x* b +9-9) + (y*= 24+ ~1)~10 =0
(x43)* + (:f-i)‘.. q-1-10=0
(2t 23)%4 (3-1)‘* = 20
2 2

(xt3)> + (y-10" =(J20)= @JF)

Wntre ("3,') codi'us 2Js

(b) Find the coordinates of any points where the line v = 2x—3
meets the circle x> +1* +6x—2y—1 0=0

[4]

b) xa_-[-u?—-l— (,xﬁltj ~-\0=0 < 3:21 ~2
Xt 4 (-3)*~ bx-2(22~-3) -0=0
25+ Ux*-12xtQ+ b ~Ux+6-10=0
Sx* ~1ox45=0

=2 x1=0

(x~\ND"=0

=1 -~ > 3=11'_3
Scltl)—s = =|

(1, -1)

(c) State what can be deduced from the answer to part (ii) about the line y=2x—3 and the circle
CHyP+ex—2y—-1 0=0 . [1]

) ~ line (s o tanﬂent to the Circle ot (L, ~1)



1
(a) Find the first three terms in the expansion of (4 —x)

4. a)

mn ascending powers of x.
1
(u-x) = =

4]
i
= wiLPA%T*

|

) L 2
-).L‘* 8’K+—_7|3- 'X.LJ

0

PL-

3 s
it X+ 8 X
(b) The expansion of % 15 16—x

7 Find the values of the constants ¢ and b
Vva—Xx

b) QA+ bx

= \b~
Ju-x
iy
(a+bx) (u-x)* =l6-x

3]

T ~
C e 2™ teon
(a+bx) (%*ﬁ%*J=46 2 4
-la -+ a1+——bk+‘bbx‘==W-m
Lo - ' 1K= -
a-=lb 'baflb_ |
6 2
{ -
l‘l‘B:b— \
Lb--3
b



5 The function fis defined for all real values of x as f(x) = ¢+ 8x—x?, where ¢ is a constant.

(a) Given that the range of fis f(x) < 19. find the value of c. [3]

S f(x.)=c*81—x"
a) —1r4 Eet C
= —(x*-§x ) +C
=~ (=& 16-1b)+C
== (x-ud"+16+¢
fi) <\q snce —(X-9* s negative

MOX\WAUMA pos\‘h‘ve, vollue fmr e+ C s \9q
6+ ¢ =19
c=3

(b) Given instead that ff(2) = 8. find the possible values of c. [4]

b i)=& flx)= ct&x-x?
(Fl) = c+&(c+ex-2%)- (C+fe-x2)* =%
= c+8(c+8x2~-22) —(c+&x2-22)*
= c48(c+12)-(c+12)*
=C+8c+ 9 —C*-2Uuc -4y
= -tr—ySe -ug =&
cr+1Sc + Sk =
(c+8)(c+3F) =

C=~-% or- 7 C’-’?', -&

) bl
A curve has parametric equations x = erir and y= == for t+#0.

(a) Find El;h in terms of 7, giving your answer in its simplest form.

[4]

b X e 2=t y=t-2x =t-2¢"
t t
o) d"- = |- A o+
+ dt-

33 dri & (* )(’—‘)
t"—u_)(tl—z)




(D)

S
N =
d;{_ t*-2

(b) Explain why the curve has no stationary points. 2]

b) %3. -0 ot stationory  point

£+t _ o t*+t2-0 tr=-2

t*20 hence t**2=0 hos no
So\ukio ng
hence turve has wo stat.'ov\o\rg points

In this question you must show detailed reasoning.

YA
1 L
Gm.0 F
The diagram shows the curve y = j_cg_s’_:r for x =0, and the normal to the curve at the point (&H‘O).
Show that the exact area of the shaded 1"egia11 enclosed by the curve, the normal to the curve and the y-axis
is In2 + 172 [10]
4 1287 ¢
=+ y= beos 2x w=leos Ly U’ =-&sun 22
3-Cmax V=3-Sinlx v'= - 2cosda
‘i& _ (3-8m2x )-8y x ) - (Leos 2x) (2easdx )
dx (3-Svwn2de)*

= TSI Ax + &rmide * fosrlx
(3-smax)?




when 1*'5;"3 ﬁ v rodiang
de
gmdrent ot normal = '—f.: o8 uxg=- (g7, 0)
Y-y = =l ~x,) ld— =-(1-|;';TLJ
,j EL-ETL |
when x=0, y=-1e't
area of- triangle under x-oas

Ly ~Tx L1 = L

27 4 e DR {
j‘ Ueos L dx w= 3-Smhal d_g_ = =2toslx
0 2-0'nlx dz
i
- [+ Hésic X L du dx= ‘ dun
3 U - s -deos e

:fl*%dm=lr——l-du U= 3-sn2(fM)s L u=3-sm20)=3
3

1
=2 [-nu); = ::_L( D)= )] = -2l <2003
=23 Tt nG = nlgxa) = amd

aren  vetween Cwve L oL 0X1S _
W 4 WI? + PXY E
k
(VAVLAV.Y

Total Marks for Question Set 2: 50 Marks
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