EXT 2

-

‘gl %

1. Find the values of A, B and C such that
2x3+x2f5x+7—=-(x+2)(Ax2+Bx+C')+5
2. Find F(x) if 6x* + 110° + 8x + 5 = (2x + 1)F(x).
9x
(2x+ 1)X(1 —x)

—(Jﬁh in partial fractions in its simplest form.

5. Express the function (_x% as the sum of partial fractions with constant nume

3. Express in partial fractions.

4. Express

6. If f(x) =x°- 5xt — 10x* + p, find the value of p such that (x - 1) is a factor of f(x). W
value of p, find another factor of f(x) in the form (x + a), where a is a constant.

7. I f(x) = ax’ + bx + ¢ has remainder 1, 25 and 1 when divided by (x~ 1), (x + 1) and
respectively, show that the function f(x) is a perfect square. '

8. Given that (x - 3) and (2x + 1) are factors of

. f(x) = ax* + bx® + 1327 + 30x + 9,
find the values of @ and b.

With these values of ¢ and b, show that flx) = 0forall x € R,

9. The polynomial P(x) has remainder 1 when divided by (x — 1), and remainder 3 when div
by (x + 1). Find the remainder when P(x) is divided by (x* - 1).

10. Find the value of k such tHat (2x - 1) is a factor of »
=4+ 8 + kb - 1lx + 6
Assuming this value of k, factorise f(x) completely.

11. When the polynomial P(x) is divided by (* - 1), its remainder is (ax + b), where g and b
constants. Given that (x + 1) is a factor of P(x), and that the remainder is 4 when P(x) is div1d__
by (x — 1), find the values of a and . :

12. If the function ax? + bx + ¢ has a minimum value =5 when x = -1 and 0 when x = -2, find th
values of g, b and c. Find the range of values of x such that ax® + bx + ¢ > 75,

13. Show that the expression —x + px + g < Ofor all values of x € R if —g > —}sz. Prove, als

that (24 — x)(x — 8) — k < O for all values of x € R if k > 64. Hence, or otherwise show th
the expression '

. 6+)@-N0+4Hy=2)-65<0
for all values of y € IR,
14. If x =2 is a root of the equation
ax* +22a-5x+8=0,
find the possible values of a.
Find the corresponding roots with these values of a.

15. (a) Show that the equation x* + (3a — 2)x + ala—-1)=0 has real roots for all values of
¢ ER . _ :
(b) Show that x** — x + 1 has the same sign for all values of x.

Jd6. Show that roots of fhe equation ‘
PE+(p+gx+q=0
are real for all values of p and q.

Find the value of pif X + (p + 3)x + 2p + 3 is an expression in the form of a perfect square.

If o and B are the roots of the quadratic equation ax? + bx + ¢ = 0, express (o —2B8)(2a - B)
in terms of a, b and c. Deduce the condition that one root of the equation is twice the other
root.

If a, b and ¢ € R, with a # 0, and the roots of the quadratic equation ax” + bx + ¢ = 0 are real,
.. show that the roots of a*y* — (b* - 2ac)y + ¢* = 0 are also real.
If the roots of the quadratic equation ax® + bx + ¢ = 0 are « and B, state the values of a + 8
and af in terms of a, b and c. Hence, find the roots of the second equation in terms of «




The roots of the equation x* + px + 1 = 0 are « and B. If one of the roots of the equation
¥+ gx +1=01is o, prove that the other root is §°.

Without solving any equation, show that ¢ = p(p* — 3). Obtain the quadratic equation with
roots o’ and 3, giving the coefficients of x in terms of g.

o'and B are the roots of the equation x* + px + g = 0, show that p and g are the roots of the
—af)x — af(a + B) = 0. Find the non-zero values of p and q if the roots

7;2— and B + if giving its coefficients in terms of p, g and r.

roots o? +
he polynomial 2x* — ax® + 19x% — 20x + 12 has a factor in the form (x — k)*, where k € N.
d the values of k and a and show that the polynomial is non-negative for all x € R.

ind the value of the constant k such that (x + 1) is a factor of 2x° + 7% + kx — 3.
ith this value of , solve the equation

2+ T +kx-3=0

1nd the numerical values of the constants A, B, C and D such that
PrAC+52+3=(2+4)(2-x+B)+Cx+D.

26. The roots of the qhadratic equation x* + px + g = 0, where g # 0, are o, 8 )
the quadratic equation x* + px + q = 0 is ka. Show that the othe

equation is % . ‘

By assuming that ¥* # 1, write down an expression for the sum of the rog
of the quadratic equations. Hence, find « and B in terms of p, p' and k. D
k(kp — pYkp' ~ p) = (K" = 1)°g.

For any p, p' and g, show that the sum of the four possible values of k is P 5

27. If f(x) = x* + 2 + 5x — 16x — 20, show that f(x) can be expressed ‘in
(® + x + a)’ — 4(x + b)*, where a and b are constants to be determined.

Hence, or otherwise, find both the real roots of the equation f(x) = 0. Find also the set
of x such that f(x) > 0.

28. By using the substitution y = x + L , change the equation 6x* — 5x° — 38x* — 5x

into a quadratic equation in y. Determme the two values of y which satisfy thls
equation. Hence, solve the equation 6x* — 5x* — 38x* - 5x + 6 = 0.

29. (a) Given that the roots of ax’ + bx + ¢ = 0 are B and nf3, show that (n + Dac=n

(b) Given that @ and B are the roots of the equation x* ~ px + g = 0, prove that a + 8
af = q. Prove also, that

(1) aZn + BZn — (LY" + Bn)z 2q1|
() o+ B=p*-4p’q+ 24"

Hence, form a quadratic equation whose roots are the fourth power of the Io
¥-3x+1=0.

30. Determine the condition to be satisfied by k such that the expression 2x” + 6x + 1 + k(
is positive for all x € RR.

31. Find the set of values of x which satisfy the following inequalities.
(a) Xx+2) oy (b) _ﬁu<x
x-3 x2 + 1




32. Without using tables or calculator, show that
(a) 3 <13 < 4, and deduce that 0 < V13 -3 < 1
(b) (V13 + 3)* + (V13 - 3)* = 1904, ’
(0) 1903 < (VI3 +3)* < 1904

33. E ?j | |
xpress (Np + g¥r ) in the form a + bVc. Without evaluating the square root or using tabl

or calculator, show that V10 + 2V2 < 6.

M, If p and g are positive numbers, prove that

_ I-pl-g>1-p-

- + q

Ifp, g re IR*, with at least one of them less than unity, prove that
A-pl-)1-n>1-p-g-r

35. Solve each of the following inequalities.
(@) 2jk+2/<ld- '
b) |3x+1|—4lx+1]>0
() W-3x-2/<2

6
d < |x]
CY) W+ 1 Ix]
6. Solve the following simultaneous equations.
3 2 7

X —-——' =
5 +y=land y ~ 12

Find, in terms of a, b and c, the values of x, y and z, if
3x—y—-2z=4a
—x+3y-z=b
—x-y+3z=c

. From the equatlons
1% — 8xy + Sy =32
-and X+ y =38,

deduce that ~ 7X>—8xy +¥* = = 0.

Hence find all pairs of values of x and y which satisfy the given equations.

y using the substitution y =x + % solve the equation 2x* + x* — 6 +x+2=0.

2
Find all pairs of values of x and y such that 3x+g+1 = xgy =x"gy _




32. Without using tables or calculator, show that
(8) 3 <13 < 4, and deduce that 0 < V13 =3 < |
() (V13 +3)* + (V13 - 3)* = 1904, ’
() 1903 < (VI3 +3)' < 1904

33. E 23 |
xpress (\/_ + q\/— )? in the form a + b\c. Without evaluating the square root or using table

or calculator, show that V10 + 2V2 < 6.

34. If p and g are positive numbers, prove that

. ) A-pl-@)>1-p-—gq.
Ifp,qre IR*, with at least one of them less than unity, prove that
A-pA-9-N>1-p-g-r

35. Solve each of the following inequalities.
@) 2px+2/<ld—x '
®) Px+lj-4x+1=0

(© *-3x-21<2

6
@ W+l <

Solve the following simultaneous equations.

x .Y - 3_2_17
Tty =tawd -5 =T

Find, in terms of a, b and ¢, the values of x, y and z, if
3x—-y-z=a
~x+3y-z=b
—x-y+3z=¢

. From the equations

11x* — 8xy + 5y* =32

- and 2+ y7 =8,

deduce that ~ 7x*—8xy +y* =0.

" Hence find all pairs of values of x and y which satisfy the given equations.

By using the substitution y = x + —)1?’ solve the equation 2x* + x* — 6x* +x + 2 =0.

Find all pairs of values of x and y such that 3x +g +1 _ g Y = z
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ANSWERS

i Revision Exercise

A=2,8=-3 C=1

. 3+ 4204 5

2

-’_—+——-——3—z
T=x" %+T =~ [x+ 1y

1 1 2x+1

7, (2= 1)(x = 1)(x + 2)(2x + 3)
b=2
b=10,c=0;x<-50r x> 3
X=24a=-3 =2+

L . oy
n [0}
— oo

—'—%:#—%, -2, %.3

<x<3 ) T<x<torx>+3.

)(=9,y=—8;v,\'=172,y=17Z
x=%(23+ btg),y= —1-(3+2b+ g,
z=—}(a+b+20)
x=i2.y=i2,x=i%,y=i15—4
x=11,2,-F
x=—%,y=—%;x=3,y=—2




