Quadratics

Cambridge International AS & A Level - Mathematics 9709
Paper 1: Pure Mathematics 1 - Exam-style question bank

Original Steps to Conquer practice questions in the style of recent 9709 Paper 1 examinations - not past Cambridge questions.
Marks are shown in brackets [ |. Give non-exact answers to 3 significant figures (1 d.p. for angles) and show full working.
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Express 2¢° =122 +23  ip the form @(z —b)*+¢ | where g, band c are constants. Hence state

the least value of 22° =122+ 23 and the value of « at which it occurs. [4]

The equation 32* + (k+2)z +12 =0 has a repeated root, where ¥ is a constant. Find the

two possible values of . [4]

Find the set of values of « for which 22 +52 —12<0 [4]
The line ¥ = 2z + ¢ is a tangent to the curve ¥ = @ —3z+7  Find the value of the constant
c. [4]

The liney =mz —5  meets the curve ¥ =2° —3z+4  at two distinct points. Find the set of

values of the constant m. [5]
Solve the equation  — 7vVZ+10=0  [4]
Solve the equation z* — 132> +36 =0 . [4]

The curve ¥ = @ + (k= 3)z + (k + 1) crosses the z-axis at two distinct points, where ¥ is a

constant. Find the set of values of ¥, giving your answer in an exact form. [5]

(a) Express 2 + 6z +1  in the form (z +»)*+4a _[2] (b) Hence solve &> + 6z +1=0

giving your answers in the form @ = bV2  where aand b are integers. [2]

The quadratic expression 5 + 4% —2* s to be written in the form @ — (z —b)* () Find the
constants a and b. [3] (b) State the greatest value of 5+ 4 — 2  and the value of = at which it

occurs, and write down the range of values taken by the expression. [3]

The curve ¥ = z° +az +b passes through the point (1,0) and has a least value of —4, where a

and b are constants. Find the two possible pairs of values of @ and b. [5]

The liney =2z +5 intersects the curve ¥ =2 +4  at the points 4 and B. Find the coordinates

of Aand B, and show that the length of 4B is 2V10 _[¢]
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Worked solutions

Full methods with final answers. Other valid methods may also earn full marks.

1 22°-122+23=2(z® —62) +23 =2((z — 3)>—9) +23
=2(z—-3)2-18+23=2(z-3)2+5 ,s06=2 b=3 c=5
Since 2(z —3)> >0 the least value is 5, occurring at © = 3 .

2 Repeated root = discriminant = 0: (k+2)* — 4(3)(12) =0

(k+2)?=144 = k+2 = £12
k=10 ork=-14 .

3 Factorise: 2¢° + 5z — 12 = (2z — 3)(z + 4)

RootsatZ=3% ande=—4 ;the parabola opens upwards, so the expression is < 0 between the roots.

—4§w§%

4 Setequal:#*—3z+7=2z+c=a’-bz+(7T-c)=0

Tangent = discriminant = 0; 25 —4(7 —¢) =0
25—28+4c=0=4c=3

W |eo

c=

5 22 -3z +4=mz—-5=22-(3+m)z+9=0
Two distinct points = discriminant > 0; (3 +m)* — 36 > 0
(m+3)?>36=m+3>6 orm+3<—6

m >3 0rm<—9 .

6 Letu=vz (u>0) gou’—Tu+10=0
(u—2)u—-5)=0=>u=2 oru=>5
Then vVZ=2 orvz=5
r=4 Or$=25 .

7 Letu=x2’50u2713u+36=0
u-49)u-9)=0=>u=4 oru=9.
ZL'2:4 01'1'2:9 .

r =12 0r:13=ﬁ:3 .

8 Two distinct roots = discriminant > 0: (k —3)> —4(k+1) >0

k?—6k+9—4k—4>0=Fk —10k+5>0
_10+£100—20  10+4v5

Critical values: ™ — 2 2

=5+2V5
k<5-2V5 ork>5+2V5

9 (a)w2+6m+1:(m+3)279+1=(m+3)278
(b)(a:+3)2—8:0:>(a:+3)2:8:>m+3::t\/§:i2\/§

z=-3+2V2
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(a)5+4m—x2:—(x2—4a:)+5:—((a:—2)2—4) +5=9—(z—2)2
(b) Greatest value 9, at ¢ =2 (since (z —2)* >0 ),

Range: the expression takes all values < 9.

Passes through (1,0): 1+a+b=0  gsob=-1-a (1)
Least value of 22 +az +b  jgb— 4 =—4 ..(2)

Sub (1) into (2): (-1 —a) = 4 = —4=a*+4a—12=0
(a+6)(a_2):0$a:_6 Ora:2;thenb:—1—a
(a,b) = (=6,5)  or (a,0) = (2,-3)

2i2\/§ 143

22 +4=22+5=>22-22-1=0=>2=

y=22+5 :ate=1+vV2 y=T+2V2 .pe=1-v2 y=7-2V2
A=(1+V2, 7+2V2)  B=(1-v2,7-2V2)

Az =2V2 Ay=4V2= AB=/(2v2)? + (4v2)? = v/8+32 = V40 = 2v/10
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