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1. In this question you should show all stages of your working.
Solutions relying on calculator technology are not acceptable.
(a) Using algebra, find all solutions of the equation

3x}-17x*-6x=0
(3)

(b) Hence find all real solutions of

3(y-2)°-17(y-2)*-6(y-2)°=0
(3)

a)

]

IN - 1 X - 6A

H

(0]

D x (3x - 1Fx-6)

N0,
=) x (3x+1)(x-6) = 0 ()

So, the Solutions are X =0 "lT , 6 M

b)

Let n = (y-2) +hen

3(9-2) - 11 (4-2)"- 6 (4-2)"= 0 ()

3nw— Hnt - bn :0 has the Ssolutions :

J

n=0, 5,6 fom part @

€x Cﬂpf n# ‘IT as N > 0 (as it is sq,uared)

D (y-2)"-0 ad (y-2):6

which gives the Solutions

y>2 ond g:2t 6
©

e
o/
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<V

Figure 4

Figure 4 shows a sketch of a circle C with centre N(7, 4)

. . : I . .
The line | with equation y = §X Is a tangent to C at the point P.

. \
My - -
Find L 3
(@) the equation of line PN in the form y = mx + ¢, where m and ¢ are constants,
)
(b) an equation for C.
(4)
. . . 1 : .
The line with equation y = §X + k, where k is a non-zero constant, is also a tangent to C.
-1
(c) Find the value of k. Mow = "y
©)

a) PN is perpendi cular 4o & [ S0 m = -3  and as
N i5 on the line we have point (#,u)

=) Y-4:-3(x-3) (O
(jtﬁZJt‘rlb’@

b) TThe vadius of C,r - length NP

P is the intersect of tj-'?x. and Y = -3xta§
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X : "3xtag @

|
At P Ky
X = -9% +3g
lox = 35 =y o =36
5 (39) <25 o P(FE,29) (1)

enghh N - [Grs -9 (4-25)" = [ ©

¢ en)' + (4-0)": 2

C) Whea y =}3x+k satisfies 4ne equation foc C

. | 2 5
(x-3) + (Fx*k-4) =5

-4 % - 4k + 1 :%

2
7

© Vxtk-8k +12 -6 (U

This quadrehic must only have 0ne solution , as the Jangent only

meets the drcle oOnce -

:) bl—qﬂ\ﬂ =0
2z 56—y2 10 T 2] N N
) (%K-S)—It(?)x(lc-slcf‘—",_ ) o (Y
- ;ik’- ?_i‘;;‘.'c‘ E + z,'b‘:.:o _ q: K?. r 320 g - zi;f -6
¥ ‘ L] q V'

46'."—200!& ~4ok” +320 kK = 0O




Quadratics - Year 1 Core PhysicsAndMaths Tutor.com

) -3¢k + 120k =0

k=6 s the case for ling L.

-3¢ k +12p -0
k -120 . 0 for the non -2  ConsStant

equahon: Y A L0
v 3
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3. f(x) = 2x> + 5x* + 2x + 15
(@) Use the factor theorem to show that (x + 3) is a factor of f(x).
()
(b) Find the constants a, b and ¢ such that
f(x) = (x + 3)(ax* + bx + ¢)
(@)
(c) Hence show that f(x) = 0 has only one real root.
()
(d) Write down the real root of the equation f(x —5) =0
(1)

a) X+3 =0 - x:-3

Substitute X :-3 info f(x)

f(-3) - 2(~3)3+ s(—3)1 + 2(-3) + 15

—

=-54 + 45 -¢ +15 (V)

f(-3)= 0

—

S (xt3) s a factor of f(x) snce £(-3) -0 (1)

SN

b) (x+3) (gxt+,bx J;.c) 2 + 5+ 2x H UG

~—

N

X 3atb =5
3(2)tb =6 . b :-1 Q_)

Conspant © 3¢ =15 - c=5 ()

s i) - (xn)(le—x t5)
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C) {(l) = 0 : (l‘|3) (111- n *5) =0 Vf bl-l{ac )O: 2 veal voots
/ \ 9 bt-qac 20 | real voot
/ \ / ba- Yac <« O LMo real coot
& D WA
Xt3 =0 b -yac = (1) -4(2)(5):,39 <O
O &
- -3 2% -X+5 -0 has po real sowhong

Conty sowhon?)

[ =\
d) fx) — ,C(x_—s) 1 a franSlatign (;)

fx-5) 0 (3)+5 -2
N onty root frem (¢)

x:Zﬁ]\s onty rea| Solution to F(’C‘g) =0

O,
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4. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Using the substitution u = Jx or otherwise, solve

6x + 7Jx =20 =0
)

“‘ﬁm
r-u N

6 + ?JT—?.G = 0

Subshtute u" W place of

Gu '+ tu-20 =0

(3u-4)(2ut5) =0 Q

u:"-.b__
2

N\ .

- Squart Toot of
10 X (n fof be NEGahvo

X

3
AR N

l




Quadratics - Year 1 Core PhysicsAndMathsTutor.com

S. In this question you must show detailed reasoning.

Solutions relying on calculator technology are not acceptable.

The curve C, has equation y = 8 —10x + 6x* — x°

The curve C, has equation y = x> —12x + 14

(a) Verify that when x =1 the curves C,and C,intersect.

2
The curves also intersect when x = k.
Given that £ <0
(b) use algebra to find the exact value of k.
&)
6) Subshtute K=t nto both Ve eguations -
y=8-10()+6c0)-0) =3
y: 0 @ ey -3 ()
G ond (2 meet at (I,3) 5o they both ntercept at w1
0!
b) When rves inferseur
x - 4% -6
S-10x ¥ ex"-x” = -2k + 14 () ) P T A T
- x.’_ xb
K} T N
A-5X -2 +p =0 “4x -2
- -4+«
from (a)/(‘lt-i) Is o factor of the wbic . Hence, -6n t6
- =y L

(1) (R -4x -€ ) =0

) 0
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By usmg q,uadrqh'c, formula -

-0|[-ux-¢)|-0 0

r: 4t JC240)©
2(1)

.yt |ho
2

. B TR T
: 2

x 22+ dw

Since k <O the only solution i1s 2 = Q-llo )

©
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6. Given that
XxeR

f(X)=x2—4x+5
()

(a) express f(X) in the form (X + @)? + b where a and b are integers to be found

The curve with equation y = f(X)
meets the y-axis at the point P

has a minimum turning point at the point Q

(b) Write down
(1) the coordinates of P
)

(i1) the coordinates of Q

Floe) = at-Ho +S
(x-2)12-Y 45 Q

(x-2)%+] Q

0

—
-

u

lo) Me ¢4 U)- OX\S when 2z 0
F(o) = ro 2)% =G +]1=5

() P(0,5)0

4

M0 Mum tuning poink:
min () = (x - 2)21-{

_ hoggens when [9c 2)7':0 596_22
=

fle)=
(WQ(z, 1) @
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Figure 3

Figure 3 is a graph of the trajectory of a golf ball after the ball has been hit until it first
hits the ground.

The vertical height, H metres, of the ball above the ground has been plotted against the
horizontal distance travelled, X metres, measured from where the ball was hit.

The ball is modelled as a particle travelling in a vertical plane above horizontal ground.
Given that the ball

* is hit from a point on the top of a platform of vertical height 3 m above the ground
» reaches its maximum vertical height after travelling a horizontal distance of 90 m

e isat a vertical height of 27m above the ground after travelling a horizontal
distance of 120 m

Given also that H is modelled as a quadratic function in X

(@) find H in terms of x

()
(b) Hence find, according to the model,
(1) the maximum vertical height of the ball above the ground,
(i1) the horizontal distance travelled by the ball, from when it was hit to when it first
hits the ground, giving your answer to the nearest metre.
3)
(c) The possible effects of wind or air resistance are two limitations of the model.
Give one other limitation of this model.
1)

o) info given: 4. contauas (0(3) EPH“M'U‘&"DE 3
2. twrnng paink ok =90
3. contanss (120, L3
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Lt H =oxZxlon+C

1. conkauns (O(3> 2. combauns (l'LC),. 7,:\")
3= a(0)* ~lo(0) + c 2%= a(110)“+©(120) +3
=2 Q 147 (44000 +(20b 3) ©

2. burming potk ok 2290 slre. © ad @) simoltoseossly

A - Z Us\Ag colcutador -
= o t+ o+

AN 2l (0 R T
dx AN (%4 \U) '300 ] D
7o0x+b=0 wan x=90
%00+ =06 @

0]

H :-"_%"\—ix+3 ()
200 S

b) () moyinum vertical haxglwk (s ak 2290

= - 1 (30) %+ 3(90) +3
4500 P)

:30m®

(1)  Aad roghs of H, e when H=0

~0.02%x%+0.6x+3=0 ©
X =-Y .?L?.u/. X <= (gq?LY

heneontak distonee s 185w (neoveot mekre ) Q

&) Twe b 's dimensions ove nok comsidered. @
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8. On a roller coaster ride, passengers travel in carriages around a track.
On the ride, carriages complete multiple circuits of the track such that
* the maximum vertical height of a carriage above the ground is 60 m
* acarriage starts a circuit at a vertical height of 2m above the ground
+ the ground is horizontal

The vertical height, Hm, of a carriage above the ground, ¢ seconds after the carriage
starts the first circuit, is modelled by the equation

H=a—b(t—20)

where a and b are positive constants.

(a) Find a complete equation for the model.

3)
(b) Use the model to determine the height of the carriage above the ground when ¢ = 40
(1)
In an alternative model, the vertical height, Hm, of a carriage above the ground,
t seconds after the carriage starts the first circuit, is given by
H=29cos(9t+a)°+p 0<a<360°
where o and S are constants.
(c) Find a complete equation for the alternative model.
(2)
Given that the carriage moves continuously for 2 minutes,
(d) give a reason why the alternative model would be more appropriate.
(1)

0) H=a-lb(t-20)"

g\vcn,?
[. tning pant whea H=(0
1. when £20, H=2

kuming, pont Was H=00 and g2 90 < €0 = + b(20-20)
=60 O

stoa b0, W=2" 0)
2260 -b(0-20)* 3 2 =L0 - YO0
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YOBh= 5]
b= Q.Us

H=60-0.1u5(£-28)" O
‘o) st 1a =40

H = 60 - 0.145 (40-20)"
=7 m ®

¢) H=29cos(qb+a) +R

ddt - - Z6lswn(ae 4-0<) =0 when £=20
de

. SIn((30 +&) =0

1%0+a =0 3 &=-180", ok of ranae
(30+a = X = | Q" A

H= 79 cos (A€ +(80) +4 (osmggo‘)

SUb 1n L‘:D,. H=2

2 = 729c0s180 +8
2=-79+£8
B =3l

H= 2%cos(qE+130) +31 O

d r N
one Qe ()






