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Quadratic Functions P1

Ql
Find the value of the constant ¢ for which the line y = 2x + ¢ is a tangent to the curve y* = 4x. [4]
Q2
. . 18
Find the real roots of the equation — + — = 4. [4]
X X=
Q3

The function f'is defined by f(x) = @ + bcos 2x, for 0 < x < m. It is given that f(0) = -1 and f(%fr) =7.

(i) Find the values of @ and 5. [3]
(ii) Find the x-coordinates of the points where the curve y = f(x) intersects the x-axis. [3]
(iii) Sketch the graph of y = f(x). [2]
Q4
Determine the set of values of the constant &£ for which the line y = 4x + & does not intersect the curve
y=x [3]
Q5

The equation of a curve is v = x> — 3x + 4.
(i) Show that the whole of the curve lies above the x-axis. [3]
(i) Find the set of values of x for which x> — 3x + 4 is a decreasing function of x. [1]
The equation of a line is v + 2x = &, where £ is a constant.

(iii) In the case where & = 6, find the coordinates of the points of intersection of the line and the curve.

[3]
(iv) Find the value of & for which the line is a tangent to the curve. [3]
Q6
Find the set of values of & for which the line y = kx — 4 intersects the curve y = x? — 2 at two distinct
points. [4]
Q7
Determine the set of values of & for which the line 2y = x + k£ does not intersect the curve
y=xt—dx+7. (4]
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Qs
The function f is defined by f : x +— 2x> — 12x + 7 for x € R.

(i) Express f(x) in the form a(x — !9)2 —C. [3]

Qs

The function f : x — 2x> — 8x + 14 is defined for x € R.

(i) Find the values of the constant k for which the line y + kx = 12 is a tangent to the curve y = f(x).

[4]
(ii) Express f(x) in the form a(x + {3)2 + ¢, where a. b and ¢ are constants. [3]
Q10
A curve has equation y = kx” + 1 and a line has equation y = kx, where k is a non-zero constant.
(i) Find the set of values of & for which the curve and the line have no common points. [3]

(ii) State the value of & for which the line is a tangent to the curve and, for this case, find the
coordinates of the point where the line touches the curve. [4]

Qi1

0

The diagram shows parts of the curves y =9 — x* and v = — and their points of intersection P and Q.
X

The x-coordinates of P and Q are a and b respectively.

(i) Show that x = a and x = b are roots of the equation 1®—9x? + 8 = 0. Solve this equation and
hence state the value of « and the value of b. [4]
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Q12
The equation x* + px + ¢ = 0, where p and ¢ are constants, has roots =3 and 5.
(i) Find the values of p and q. [2]
(ii) Using these values of p and ¢. find the value of the constant r for which the equation
X2 4 px + ¢ + r = 0 has equal roots. [3]
Q13
Find the set of values of m for which the line y = mx + 4 intersects the curve y = 3x% — 4x + 7 at two
distinct points. [5]
Q14

A line has equation y = kx + 6 and a curve has equation y = x? + 3x + 2k, where k is a constant.

(i) For the case where k = 2, the line and the curve intersect at points A and B. Find the distance
ARB and the coordinates of the mid-point of AB. [5]

(ii) Find the two values of k for which the line is a tangent to the curve. [4]

Q15

The equation of a curve is y> + 2x = 13 and the equation of a line is 2y + x = k, where k is a constant.

(i) Inthe case where k = 8, find the coordinates of the points of intersection of the line and the curve.

(4]
(ii) Find the value of k for which the line is a tangent to the curve. [3]
Q16
y
A
v =2x
B
(0] > X
A
y=2x"+ 3x°
The diagram shows the curve v = 2x° + 3x° and the line v = 2x intersecting at points A, O and B.
(i) Show that the x-coordinates of A and B satisfy the equation 2+ 32 -2=0. [2]

(ii) Solve the equation 2x* + 3x> — 2 = 0 and hence find the coordinates of A and B, giving your

(3]

answers in an exact form.
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Q17

(i) A straight line passes through the point (2, 0) and has gradient m. Write down the equation of
the line. [1]

(i) Find the two values of m for which the line is a tangent to the curve y = x* — 4x + 5. For each
value of m, find the coordinates of the point where the line touches the curve. [6]

(iii) Express X2 —4x + 5 in the form (x + c.r}2 + b and hence. or otherwise, write down the coordinates
of the minimum point on the curve. [2]

Q18
The function [ : x — x? — 4x + k is defined for the domain x > p. where k and p are constants.

(i) Express f(x) in the form (x + a)? + b + k, where a and b are constants. [2]

Page 4 of 6
© Copying or using this material without the consent of learningmathonline.com is strictly prohibited


mailto:tutoring@learningmathonline.com

Fayzan Munawar

Associate of Royal College of Science, UK

BSc Mathematics (Imperial College London)
tutoring@learningmathonline.com WhatsApp: +1 718 200 2476

learningmathonline.com Facebook/Learning Math Online
Answers:
Q1: Q2 Q3 W :+ﬂh+—bclos 2x, Q4 1. y=4dx+k and y= P
X 4 4— 2— = = (;, ;7

Eliminates x or y completely fz) ; ﬁ!x ) ! 0 13=0 ;‘:,?monbﬂ 7u —3and b=—4 = Iz —4x-k=0
Y =2y+2cor dx” +x(de—4)+c” =0 (7x -9)x t)_ =0 coe 5 b -dac<) - 16+4k< 0
Use of b* —dac=0 ¥=15 orx=-13 — x=036 and 2.78 - k<-4
- c¢=h . - “ _A"
[or gradients equal 2=1/\x M1A1 94 2=4=1=2" M y74= k=4 M= A1
— value for x,y and ¢. MIA1] e

=] ~~

) 4 Wh o N e

Q5: Q6 Q7 ~ Qs @) 2¢-12047 = 2Ax-3) -11
y=x -4x+7 2y=x+k
y=x'-3x+4 o X ) Simeqns — 26— 9x + 14— k=0
fr-4=x-2r =2 -(2+kr+4=0 Uses b dac. 81 —8(14 — k
(i) dyldx=2x-3 Useof b~ 4ac ses b — dac, 81~ 8(14 - k)
=0whenx=15,y=1.75 Q+kP=16 k=dor-6 Key value is k=3.875 or 31/8.
This is a minimum point, 1.75 > 0 : B k<3.875
Curve lies above the x - axis.
k>2or k<6
(ii) Decreasing function for x < 1.5.
(iii)y = x* = 3x + 4 with y + 2x =6 @3 5 Qlo- 2 alt (i) 9—\:3:i
Eliminate yto give X! —x—2=0 f:xm2x" —8x+14 0] k-f ket 1=0 : 3
or eliminate x to give Y — 10y +16 =0 & :c”c(o X
(i) y+Jx=12,Sim Eqns. 0<k=<4 6 3 _
- (-1,8)and (2, 2) 2P Btk +2=0 -9 +8=0
- Use of b dac (X-1)(X-8)=0->X=10r8
(iv)x" = 3x +4 = k= 2x — (k-8 =16 —k=120r4. (i) k=4 only a=1.b=2
>xX -x+4-k=0o0r2x-3=-2 (2x—172=0 ’
2 = =1 =023 2 2 g
Use of b —4.3(;‘(—:%3(;:x—/zﬁy—2/’4 (i) 2 -8+ 14=2(x-2+6 x=%, y=2 or(%?2)
12: 1 14 s ) ) .
Q ) Qi3 Q (i) x°+3x+4=2x+6=x +x-2(=0) (ii) x’+(3—/()x+2}'(—6(=0)
i) x +pr+q = (x+3)(x-3) N
—~ p=-2,q=-15. y=mx+4 y=3F—dr+7 (r=1)x+2)=0- (18).(-2.2) (k) —4(2k-6)=0
(any other method ok) ~ Equate — (@ +mx+3=0 R o =
Uses b* — dac — (4 +m)> - 36 AB =3 +6% = 6.710r+/45 or 34/5
(i) x*+px+g+r=0 Solution of quadratic m =2 or ~10 (B-kX11-k)=0
Use of “b> —dac™ Set of values m > 2 or m <10 [-lj}
Uses a, b and ¢ correctly 2 k=3orll
r=16
or
=(x+k)Po2k=pMl) B=q+rMl)
— k=-1 — r=16(Al)
Q15: Q16 Ql7 & y=m&-2) oe (i) (x—27+ 1,2 1)
S (i) 20 +3¢=2x =2 +3x° -2x=0
@M py +2x=13, 2y+x=8 2] + 322 2)=0
U T
— v —4yp+3=0,x" -8x+12=0 I+ -2=0 (i) ¥ 4x+5=mr 2m=x"x(4 +m)+5+2m=0
i i @+m) —45+2m)=0 =m" - 4=0
N N m==2
= 2 3and 6D (i) (222 D=0 M2 o 6x19-0 xm3
(i) Removesx — > +2(k—-2y)=13 x=s 1 | m=2=x> 2x+1=0=x—1
A . = Vg o G.2. (1.2)
Uses b” —4ac on “quadratic = 0)
— k=8 1 2 -1
dy -1 [/\E /ﬁj{/ﬁ_%‘J OR m=2"-4
or —Z =V, = —— =2 x=d4Y%, k= 8% 2 - _
dx v yY=m—-2m ,y=x2 —4x+5
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Ql8:
i) (x-2F-4+k
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