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1 fa) @ and  are the roots of the equation x:;l;x'rcso.zw:ne c#0, Find the quadratic equation,
in terms of b and ¢, whose roots are @ B and @’ f.
nau.nwo»mukqmam.mmorbndc.wboumma’p’+—,l—,-md
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(6) Prove that if u polynomial f(x) is divided by x—a, then the remainder is f(cx).

When the polynomial f(x) is divided by (x~a)x-B)x~y), where @, f# and ¥ are unequal
real numbers, the remainder takes the form A(x-m(x~r)+8(x-a)(x-y)+C(:-a)(x-ﬂ).

Express the: constants. 4, -8 and € i ierms of @By Sl L) and J.Q,). Mhaaas

Hence, find the value of the canstant & for which the remainder when x’- ke is divided by
(x+1)(x~1)(x~2) contains no term in x.

2. (c)mmemnherddiﬂmmmnuofmelOleumwhiohcmbemndefmmeleum
of the word PHILOSOPHY.

bhwmyddmnwdohmnks.'vappww
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of the word PHILOSOPHY.

(0) ket B =a(n+1)---(n+r-1), where n and r are positive integers,
Show that nl,,, =nP, +rP,.
Assuming that £, /n is divisible by (r—1)!, show that P =&, is divisible by rl.
Mmmwwwwdrmmﬂwmdﬁnimhdﬂubhbyﬂ.

1)
3. (o) By using the principle of mathematical induction, prove that (x+y)" = 3 "¢ «""y"

s . " el
where n is a positive integer, and C"(T-nr’ﬁ'

Deduce that (p+¢)"-p"-5" is divisible by pq, where P @and n are positive integers,

. 2r4;l'
(b)ﬁ:r‘mu,.duhﬂ‘mmuﬁmbym.#.

Find £(r) such that U =dr=D-f(r).
Hence, find 30, =5, and the value of i 5,.
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(c)Sbowmuﬂa)klmpkxmofthemx-l-O.Mo’ilmemmm
Show also that @+ (1+0)"= 0, where & is an odd positive integer.
Deduce that +x+1 is a factor of x**+(1+x)" for odd positive integral k.

.7(«) Using first principles, find the derivative of f(x)=sinx with respect to x.
Deduce the derivative of g{x)=cosx.
Differentiute

o ()

(i) cos(sinx)
with respect (0 x.

(b) Let y=sink@ cosec § and x =cos), where k is a constant.
Prove that

pe— P A e ™.
m(f P’)!t 2 T )
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(ii) (l—-x % -3:%+(& -I)Y-.O.
(c) The tangent 1o the curve ;(l-n’)sz at the point r(a.{-) meets the curve again ut Q.
Find the coordinates of Q.
cﬁm t,-I!;-a.m r>0 and k is & positive iucgu
‘ -
Show that ('1-1)1,-1,_”-5'3-0. where C is an arbitrary constant,
t
Find Ic"(Ef)zdx. where x> 1.
“
() f is a real valued function defined on the sct of real numbers, and J-Ij(x)dx. where a>0.

Show that | fla~x)de=J.
o

Evaluate ﬁfm—-ﬂ—dx.whueklsnpodﬂvew

colx+sinx
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/Sbowmmecoordimtesofmy point on the straight line through the point (xo.yo) and
perpendicular to the straight line ax+by+c=0 can be expressed in the form (xg+at, yo+br).
where ¢ is a parameter,

Hence, find the coordinates of the mirrar image of the point (xg, v, ) in the straight line ax + by +c =0.
The equations of the perpendicular bisectors of the sides OA and AB of the triangle OAB are
xcosf+ ysinf=1 and x-y=1 respectively, where 0<9<§ and O is the origin.

Find the equations of the three sides of the triangle OAB.

Also, find the equation of the perpendicular bisector of the side OB and verify that the perpendicular
bisectors of the sides of the mangle OAB are concurrcal.

8. The equations xz+y2+231x+2[|y+c| =0 and xz+y2+232x+2f2y+c2-0 represent tWo non-
intersecting circles. Let O, and O, be the centres of the two circles. A pair of common tangents
can be drawn to the two circles from a point T lying between O, and O,

Identify the point T and find its coordinates in terms of the coordinates of O, and O, and the radii
of the two circles.

Identify also the point 7% on the extended line 0,0, through which & second pair of tangents can
be drawn 10 he two circles and find its coondinates.

Find the cquations of the four common tangents to the two circles x +y ~18x+6y+86=0 and
4y 4 18x=6y+74=0.

9. (a) Stute and prove the sine rule in the usual notation.

The points A, B and C taken in the ascending order, lie on a straight line inclined at an angle 0
to the horizontal, AB = x and D is the point vertically above at a height h from the point C
CD subtends angles @ and f§ at A and B respectively.

Prove that

xsina dng
0) h’m _a)moo

(i) 4.""““*_‘?:;" . where d is the height of D above the level of A.

(b) Find
(i) the general solution of the equation sin@-cosf =1,

(ii) the value of x satisfying the equation tan”' §-tan~ L=sin "' x.
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