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If you keep on going
And never stop,

You can keep on going,
You can make it to the top.
Life is full of mountains,
Some are big and some are small,
But if you don’t give up
You can overcome them all.
So keep on going
Try not to stop,
When you keep on going
You can make it to the top.
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Solve the following inequalities
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59. Sketch the graph of y = |2sinx — 1| inthe range 0 < x < 2m.
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)] Obtain the intersection point of the curves
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86. (i) Sketch the graphs of y; = [3x + 1|and y, = |2 — x]|.
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Using the graph obtain the answer of [x> — 9| = x — 3.
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ii Sketch a rough sketch of the curves y = x? — 4x + 3
(i) g y
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Sketch the rough sketch of the curves given by
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Find the range of x for (x> —x—2)(x>+x+1) to be

positive.
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99. Solve the inequality

—3|<1.
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QUADRATIC EQUATIONS
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I c 2 b)° = (b - o)(ac—b?).

139. I
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145.x* + ax+ b = o [

146

I < - 1 =0

149. x* —ex+d =0, x* —ax+b = o [ NG

common
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-Find the values of L where the equation p(x) = 0 has two
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QUADRATIC EQUATIONS

(a)  Show that f(x) does not lie between —7 — 4v/3 and —7 + 4+/3,

for any real value of x.
(b)  Express f(x) in the form A+ x—i + é , where A, B and C are

constant.
Hence, or otherwise, find the maximum and minimum of f.

(© Find the equations of the vertical and horizontal asymptotoes
of f(x).

(d)  Sketch the graph of f(x).
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the roots of the equation px? + gx + r = 0. find the equation whose
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234. If the roots of the equation x2 + ax + b = 0 are o,  express the value

of iz +—in terms of a and b.
a B2
find the equation whose roots are (o - 1)2and (3 - 1)2

235. If the roots of the equation ax? + bx + ¢ = 0 are «, B and the roots of
the equation apx2 + bgx + cr = 0 are «, y prove that:
ac(r-p)?=(p-q(q-r)

Find the values of o, B, y as rational functions of coefficients.

236.

o102 + B1PB2 and a1z + Broz is X2 - kb2x + 2k2c (b2-2¢c) =0
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248. If a, B are the roots of the equation x% - 4x + 1=0, prove that
o3 + B3 = 52 and deduce that a6 + 6 = 2702
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2B+3a” 20+3p

261. [
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266.

2—
show that A+% = (qp—fpr) .Hence, if a4, 3; are roots of

a;x*>+b;x+c¢;, =0 and a,,B, arerootsofa,x?+b,x+c, =

o2

0, showthatA; + == A + = where A ==Zand}, = . When
)\1 Az Bl B

2
it is given that a;b2c; = a,b?c, ,showthat & =22 o & - F1
B1 B2 B2 o2
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289. I

(ii) Showthat (p+q—r)x*—5(p+qQx+p+q+r=0 hasreal

roots.

290. a,b,care realin(@a—b —c)x* +2(a—b)x+a—b+c=0.show
that roots of the equation are real distinct rational.

When ¢ = 0, deduce that roots are real distinct real real coincident.
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_w that ax? — 4bx + ¢ = 0 is the equation whose
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(iii) Find the value of a and value range of a that makes the roots
real and distinct in the equation f(x) = (x* + 2)(a— 1) = 0.

Find a when roots are real coincident.
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309. Show thata(x—b)(x—c)+bx—c)(x—a)+c(x—a)(x—b) =0
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b(A2 + 1) = A(a? — 2b).
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329. a, B are roots of ax? + ax + ¢ = 0. If B = a? show that ca? +
a(c—3)+c?*=0.
Show that (4c — 6a + 9a%)x?> — (2 —4c+3a)x+c =0 isthe
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B

equation whose roots are an :
2B+3a 20+3B
If 0 <p <r,show that the function Xzf;;p can take all real

values for all real values of x.

330. I
(ii) Get the statements for the sum and product of roots of the
quadratic equation in terms of its coefficients. If a and [ are
roots of x* + px + 1 = 0, find the quadratic equation whose
rootsare a+Aand 3+ A.A is a constant. Further, if

Y, S are roots of x? +qx+ 1 =0, prove that (a +v)(B +
V(-8B -38) =q*—p*.
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b,care -4 and 42 respectively.

338. (i) If 0 < A < 4, show that the equation Ax(1 —x) + 1 = 0 does not

have real roots.



QUADRATIC EQUATIONS

T 8
n



QUADRATIC EQUATIONS

()]
n



QUADRATIC EQUATIONS

=
©



QUADRATIC EQUATIONS

355.

Show that (@ —y)(B —V)(a = 86)(B —6) = (¥* +py + 1)(6% +
pé + 1) and deduce that (a —y)(B —y)(a —8)(L —9) = (p - %) .
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379. If @ and p are the roots of ax* + bx + ¢ = 0 and if y and & are the

roots of a’x? + b'x + ¢’ = 0, prove that the equation with the

a a o
roots — + %’E +5 isa2c®x2 — abb'c'x + a'b2c’ + ab'’c —
Y y

4aa’cc’' =0.
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386. Find the solutions of 4x4—7x3—5x* + 7x + 4 = 0.
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397. Let a and B be the roots of the equation x* + px+ 1 = 0 and

let y and & be the roots of the equation x? + §x+1=0.

Show that
(a=VB-v)(a=-8)(B -8 =G +py+ 1+
pd + 1) and deduce that
N2
(@—BE-Na-8E-8=(p-3)
(2001)

398. Letf(x) =x?+2x+9; x€R
(i) If o, B are the roots of f(x) = 0, obtain the quadratic

equation whose roots are a®-1 and %-1

-Find the value of a real constant k for which the
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Let f(x) =x?+bx+candg(x)=x*+gx+r,

where b,c,q,r € R and c#r

Let a.f3 be the roots of g (x) = 0

Show that f(a) f(B)=(c — r)?-(b — q)(cq — br).

Hence, or otherwise, prove that if f(x) = 0 and g(x)= 0
have a common root,

then b-q, c-r and cq-br are in Geometric Progression.
If a. y are the roots of f(x) =0, show that the quadratic

equation whose roots
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. o2 _ (c+r)(g—b) _cr(q—b)z _
are B.yisx o X 4= o = 0

(2005)
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s05. o

whose roots are a® % and a® B2 Hence, find the quadratic

(2009)

406. (a) a and B are the roots of the quadratic equation f(x) = x? +
px + q =0, where p and q are real and 2p? + q # 0. If y(p-x) =
p + X, substituting for x in f(x) = 0 or otherwise, show that g(y)
= (2p%+qQy*+2(q— p?)y+q=0, wherey # —1.

Hence, find the roots of the equation g(y) = 0 in terms of « and

B Express (ZB(: a)z s (Za[i B)z in terms of p and g.

(2010)
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equation, and let A = % Show that ac(A + 1)? = b?A.

(2014)

(2015)
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416. Let a,b,c € R such thata= 0. anda+b+c# 0. and let

f(x) = ax? + bx + c. Let a, B be the roots of f(x) = 0.

Show that (a — 1)(B—1) = % (a+ b + c¢) and that the quadratic

equation with —_and —— as the roots is given by g(x) = 0,

a-1 B-1
whereg(x) = (a+b+c)x?+ (2a+b)x +a.
Now,leta>0 and a+b+c¢>0.

Show that the minimum value m; of f(x) is given by m; = —Aa )

where A= b? — 4ac.
Let m, be the minimum value of g(x). Deduce that

(@a+ b+ c)my=am;

Hence, show that f(x) > 0 for all x € R if and only if g(x) >

0 forall x € R.
(2016)

417. Let f(x) = 3x% + 2ax + b, where o,b€ R.
It is given that the equation f(x) = 0 has two real distinct
roots. Show that
a’? > 3b. Let a and B be the roots of f(x) = 0.
Write down o + 3 in terms of a

and af in terms of b.
Show that |o — B|==aZ — 3b

Show further that the quadratic equation with |a + B

and |a — B] as its roots is given by

9x% — 6(|a|++/ (a2 —3b) x+ 4Va*—3a2b=0
(2017)

75| P=ge=



PAST PAPERS

420. Let a, b, c € R Write down the discriminant of the equation

3x? —2(a+b)x+ab =0 in terms of a and b and Hence,

show that the roots of this equation are real.

Let a and 8 be these roots. Write down a +  and aff in terms

of a and b.
Now,let B = a + 2.Show that a? —ab + b? =9 and deduce

that |a| < /12,

and find b in terms of a.
(2018)
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