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QUESTION 1 (18 Marks) Start a new page
a) A7
(1)
y=f(x)
o)

b)

d)

Sketch on separate

i y=f(x+2)
i y="1|x|
i y?=F(x)

iv y=Inf (x)

Evaluate

i ffxlnx dx

e T .
ii fo sin® x dx

Find f

Evaluate f 0 \/——

diagrams the graphs of

V5+4x —x?

dx, leaving your answer in exact form



QUESTION 2 (16 Marks) Start a new page

a) I Find the real numbers A, B and C such that
x~2 _ Ax+B X c 3
(x2+4) (x+1) x2+ 4 x+1
i Hence, find [——— dx 3

(x2+ 4) (x+1)

b)  Find the integers m and n such that (x + 1)? is a factor of x°> 4+ 2x* + mx+n 2

:)  Ifa,B,6 are the roots of the polynomial 4x3 + 8x2 — 1 =0

i Find a polynomial with roots a?, f% and &2

.. , L L )
11 Find the value of — + — + —
a B2 52

d) Use the substitution x = 2 sin 8 to find fol % dx
- X



QUESTION 3 (16 Marks) Start a new page

a) If ax® +bx>+dx + e = 0 has a triple root, show that 4a®d + b3 = 0
given that a,b,d, and e are non zero integers.

by P (Cp, g) and Q(cq, g) are two variable points on the rectangular hyperbola

xy = c?,sothat the points P, O and S (cv2, ¢V2), are always
collinear.

The tangents to the hyperbolaat P and @ intersectat R.

i Show that the tangent to the hyperbola xy = c¢? at the point
T (ct, %) has equation x + t%y = 2ct

. ) 2 2
i1 Show that R has co-ordmates( Lk - )

p+q 'p+q
i Showthat p+¢q = V2 (1 +pq)

v Hence. find the equation of the locus of R

c) i Find the complex solutions of z7 =1

ii Hence, by factorizing over the real numbers, prove that

27
7

N | =

31T T
cos7 + cos; — COS

END OF TEST



STANDARD INTEGRALS

1 .
_[x"dx = x"”, n-1; x=0, ifn<0
n+l
1
_[—dx =Inx, x>0
X
ax 1 ax
_[e dx =—e”, a#0
a
1 .
Jcosaxa’x =—sinax, a#0
a
) 1
'[smaxdx =——cosax, a#0
a
) 1
_[sec axdx =—tanax, a#0
a
1
_[secaxtanaxdx =—secax, a=0
a
1 X
_[ ———dx =—tan" =, a#0
a +x° a a
1 |
J - —dx =sin —, a>0, —a<x<a
a —x"

J—l—dY =ln(x+\/x2*azj, x>a>0

J.—l—va’x zln[x+\/x2+a2j

NOTE: Inx=log,x, x>0



EXTENSION «£

- TASK IC (200R)

SOLUTIoN S

Question |
JEE f(xxa)
1 (- ,|) ﬂ\\)

T
1. Jo Sinx ( l-Costa) dz

o Y= ! ||

50,0
> %
Ol\/‘
(,-1)

-

= | +;§,‘-\ —[—\+_)s]

S l“'/3

) J a*
\r‘b FuoL -t

ﬁc\x
=J J q —(x-2)*

= Sia—\ (1 "'1) r C

3
d) 5 ) 2l ax
o J X+

i ] -y

;’»Mn\w“ Ty

" )1 . i ;{N sy l

- B
1~ ? —\ Ty

- J;‘?f""‘l(\ié— 2} - O

1

1 3 T
X < ~Cost + ,3-.C.:>S 1]

g 2
=j Sint - Sl‘h’J‘-(Cos‘X) a=
)

+]

€ - tosTh ‘l’é((os‘ﬂ')?’ —{’COSO ’\”l‘S@‘go)

3]

{
.



Question 2

o) L T T L
1-—2=(A1+6>(‘1+\) ¥ c(12+tp) L* }32 3*
led o= —\ lexa=1/2
-3 =5C lo [ 183 — b4+ W[L ) -1 = ©
C = -—3/5 (1) (1} (,1)
let *x =0 b ~ by 4 loa? L2 =0
B = 2/s A3 T+ G x 16 =0
)C‘\‘ 1.'—'-\ 0‘;__‘_2_’4_,_1\1 _'____L_ =.—h
-1 = (A +%s)(2) + ”3/5(S> o B 52 a
A :’_3/5 = l(o
u.(31+2A - 3 A A) j' 1* A X = 2Sice
5(12+a)  s(+) o~ H-x* dx = 2cose
s 3x v+ 2 -3 dx T ek de
=310+ + Lilaslx -3la(xs) +g O H-4dsin‘e x=1 o =%
10 5 2 5 « A=0 =0
b
.,, | =j gSintocnade
b) P(1) =P+ 21t +mL +n 0 2Cos e
P'(i)= 5)(,‘* r4x4m :j’“’/(,
P'(-V =0 4 , Sin“e ds
5-4+m=0O
= -]
P(q) =0 =2 [9 -1 szej /6
-l +42 -m +N=0 2 o
ne-1 =2l -3 ()]
L %
) Ux®4ex*r—\=0 = W - I3
led X =JX | S 2
UyxX> 4+ giX* =1 =0
dadx + gx -1V =0 |
LxJdx = \—- 9% |
o, % = V-lbX + b4 1]
b1 = b9 X* b - 1= O



Question 3.

o) P(x) = Q-JL'-H b2 ¥d1re ( A = .QCP P (1¢ >
A 1)’40134'3\01 yd P o
P (x)=nox*+blox =0 R-[ 2cpq, _____]
¥ +
X (\;La,x +Gb) =0 Py Py
X=O isaot Triple root asPo)#o | M. Gradint PG = (radient QS
I2ax + bb=0 ¢/p-cdi _ C/,_.{/ ey
*=-6l cp—crz ccv-ch
2 Vo- T _vq -
A =-l = =3 = a\/*J—i.
P(aa‘yd}a’( \‘\'3\0(02}4'0{:0; 'F"?-—Jiti/-p-L_—_- cl/—rp /;L+2_
o |

_L-\.o,lo:i 4 3b3 -\—O‘:O

26> 4at
~2b> & 3b> yd=o
4ot  Ha*
> 4d=o
Ha*
) 1\1:(1
_— 1 _ 2 oy
g=C yle mL o
xX 17_
_ .2
MT- c
"'/P (/e")
M= Lt =Y (o)
£y - ke = — A ¥ ck

'1+‘c2\4'?_c'k
o £ X4 pry= 2cp

O«Jf@ 1+CI/3 ZC(T/

finding R (p-¢)(p+6)y = 2c(p- ‘D

i
E
4
4
h
4

!1 ﬁf, ( \+r)cv> - ﬁﬁ/( HF‘:V):(P_CV)(P‘_‘@

{
!

35 (1) = (p9)(pra)

R e e AL e %

v oprg = (v pq)

V. —I—(i/ -\ = C‘/
‘ L= lCPCL = 2C
P+, P+q

'L(P*‘ﬁ) 2cpg, (P-p—c\/\ =2c

1\:2c] _ zJ'F’r‘L ] B!

2xc = z_c'!'*—lc:/5 . \]
3 LTz

lCZCU\ ﬁ\ﬁ,\]
x = 3{"f‘c_(]




d) 2-) :\ -(,05_1;“" + (552\' 4 LosT = '—__1_
g 7 9 2
=1 v SO\ (0s3T A cos® ~— (o521 = _1
7 7 5 2

2=\1C0so

0\

Z

/
[\ C\S(OH_W)L}] L

2 = Cis (o+ 2TWL
=

\

i

-0 =

]L; | 2 = Cis Z.TT/-—) !

A

=2 = (16 ¥4

o2
1

Y,:3 2 = Cls bﬂ77

L=% 2 = s/

j)

LeS 2 = Qs

L= [g 2__: C(S ]2-1\—/7

“) LU toots .

(s 2T 4 Gt 4 Ge Gty G + Cis [or

7 5 5 7 5

77

2 Cosar +2 Cosgr ¥ 20essT =~ ‘

1 7 7
Cos2W + Cos4T 4 Cos T = -l
7 ] -7 2

Cos 2™ — (o537 —Cos T = =)





