Solving Quadratic Equations (H) - Algebra PhysicsAndMathsTutor.com

1 (c) (i) Factorise y?—2y—48

g - 2t (-2 y(-us)

2

= Aty
2 (y+6)ly -8
2 y)
Yy = 8 or -6 Mg, (y+e)(y-8) (D)
(if) Hence, solve y>—2y—-48=0

(Total for Question 1 is 3 marks)
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2 Abag contains X counters.
There are only red counters and blue counters in the bag.
There are 4 more blue counters than red counters in the bag.
Finty takes at random 2 counters from the bag.
The probability that Finty takes 2 blue counters from the bag is %

Work out the value of X.

Show clear algebraic working. bl b
2b-3
b+r > X b z r+lt
btb-y = X boy =¥ b B
ab_l.l. = X b R
B
O R
b b-1 \ . 3
(1b-‘i)(1b-5) 8 @
8b(b-1) = 3 (2b-4)(2b-5) R

8b -8b : 3(4b2—lob-8b+lo)®
8 -gb - V2b -54b +60

126> gb™-54b +8b + 60 = 0

-

O

Hb -~ UGb +6O = O )
2 -23b+30 =0
(2b-3)(b-16) =0

b-—% or b=1D

substitute b valueg info (b-4 =x)

A (%)‘ b= X Ve X has to be positive Integers
% - -|  (not possible)

2(0) - = X

x:K@ .......................................................

(Total for Question 2 is 5 marks)
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3 Solve x*=5x—36=0
Show clear algebraic working.

L-9x-3%6=0
() (w-a)(x+4) =0

’)f.—ol:O 6y %‘“—}:O @
’L:O‘ ’){-:_L“'

(Total for Question 3 is 3 marks)
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4 A particle moves along a straight line.
The fixed point O lies on this line.
The displacement of the particle from O at time t seconds, t > 0, is s metres where

s=t3+4t2-5t+7

At time T seconds the velocity of P is V m/s where V > -5

Find an expression for T in terms of V.

Give your expression in the form 4 ;{ *m where k and m are integers to be found.
v= ods
dt
veoggee8e-s ()
V = 3T*+¢T7T-5

- gresr-5-v ()

-8 1 Jay-a -5 ot [bivac

2.(2) 24

= -8t |64y ot v

S
|

6
= —8t Jagtnv ®

6
= -¢+ [4(3 +3v)
6
_ g+ 2](3| +3V) 0
6

\J

Y _L'er @

3 . 3

(Total for Question 4 is 6 marks)
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(2x + 5) cm
The diagram shows a cuboid of volumeVcm?

V =15+ 16x—x% — 2x8

(x +1)cm

Diagram NOT
accurately drawn
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There is a value of x for which the volume of the cuboid is a maximum.

(b) Find this value of x.
Show your working clearly.
Give your answer correct to 3 significant figures.

volume of wbeid IS maximum when O;V >0
x
., 3
Yo IS tlex -2 -21
(
v . O_ 2
= :16-2% -6 ®
dx
-6x-2x+t1p = 0 ©
By using quadratic equation -
X = 2 i J('Q)‘-Q(-G’)CM) @ _' x=~0.81 or (X = |-4F
2(-¢)
o X MuSt be pesitive when
: i_______ Jl{fSQq wboid 1S Mmazimum . Hence,
- x:1ut ©
~ 24 [38%
- _ 43
—.1 X_ .......................................................

YT S TS .
T -1 (Total for Question 5 is 5 marks)
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6 Triangle HIK is isosceles with HJ = HK and JK = J80

-4
H is the point with coordinates (—4, 1) HE-,

J is the point with coordinates (j, 15) where j < 0
K is the point with coordinates (6, k)

M is the midpoint of JK.
The gradient of HM is 2

Find the value of j and the value of k.

K (e,%)

Civen : gradient: Of Hm =2 ¢ JIS) & :
-1 1 N

gradient of Ik = g, 2 (D

1 (k-15)
1 (6-))
-ty = 2k-30

J=ak-23 —@© (V)

Given + length of JK = [80
Fﬁ )t (keis) = [80
(6-3 +km1s) = 80 (1)

305436 + K-30k4 225 = 80

-2

§-12) vk 30k = 181 —@

substitube @ intp @ :
(NL-M)1 -12(2k-2u) +k -3ok = -18l

Bk~ qok +576 - 24k +288 +k -30k = - 18]
5k*-150Kk + 1oys =0 O

k = 150 tjt—tsof—q(ﬂ(lous)
2(35) @
iso t [leoo
(v}

L

. 150 t 4o
10

k = 19 or I
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substitute k vaues into ©

J= 209) -2y  or  j=2(0) -2y

S or j=-12

since d <0,

']

e J:=72 Ond k:ll@

(Total for Question 6 is 6 marks)
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7 (b) Solve x2-3x-40=0
Show clear algebraic working.

By using quadratic formuila-

2= 3+ |(-3-40)(-y0) 0

2
X =3+ 169
2
- 3313 ()
2
8, -5
x 3403 03] S
2 2

o0
o)
=
|
0
S

(Total for Question 7 is 3 marks)
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8 (i) Factorise x2+2x—24

(x-4)Cxtc)

(o) xie) @

(ii) Hence solve x2+2x—-24=0

(Total for Question 8 is 3 marks)
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9 Solve the simultaneous equations

y=3-2x -©
XX+y2=18 -(@

Show clear algebraic working.

substitute © o @
2
X+ (3-20) =18 O
2 IR
x tq-12x+yx >18

g1 -12% 4+ 4-18 =0
sx -2z -9 = 0@

2(3)

12t |39~‘I
10

&R

©

7]

12+ 13
\0

x =3 or x =-0.06

0

H'—~3 oY 9:|1~2

(Total for Question 9 is 5 marks)



Solving Quadratic Equations (H) - Algebra PhysicsAndMathsTutor.com

10 Pippa has a box containing N pens.

There are only black pens and red pens in the box.
The number of black pens in the box is 3 more than the number of red pens.

Pippa is going to take at random 2 pens from the box.
The probability that she will take a black pen followed by a red pen is %

Find the possible values of N.
Show clear algebraic working.

Let black pens = B
red pons = R

B-R+3

B+R = N
(R+3)+R =N
IRERLN0)

q
Pcp) x P(R) = _3;

R+3 R .4
v =
N N -1 35
Rf3 . _E______ T —
2R +3 2R +2 52
R™+ 3R ) 1 @
YR* +I0R 46 35

25R + los R = 36R tA0R +54 0

R*-15R +54 = 0 (D
R- 15t Es)z— (1) (%)

2
szt [
2
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- 1513
2

R =9 or ¢

No-20)+3 or 2(6)+3

~ 2\ or Iy @

(Total for Question 10 is 5 marks)
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11 Solve x*-21x+20=0
Show your working clearly.
By using guadratic formylg -

% - 20t {CW 000 0
2

- 20+ |36l
2
x : 20 or |
=21t 9 ®
2

S NFq o 2-1
2 2 20 0

(Total for Question 11 is 3 marks)

- I 2
2 0!‘2
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12 The functions f and g are defined as

f(x)=x"+6
g(x) =x-10

(b) Solve the equation fg(x) = f(x)
Show clear algebraic working.

(-10)"+6 = x>+ 6 ©
@’Lz*l(}'x.-twb‘fe = x4 b

~20%x ¢ 106 = 6
100 = 20

‘L=5®

(

PhysicsAndMaths Tutor.com

(Total for Question 12 is 3 marks)
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13 Solve the equation

5 3
+— =2
X+2 X +2X

Show clear algebraic working.

Ga2t2x) + 3(x+2) _ 2 @

(x+2)Cx?+2n) )
G(a2e2x) + 3(xt2) = 20x) (422

=2 (%32’ 22t 4 )

Sxrtlox t3x+tbl
Gx2413x+b = 2 (%3442 +4x)
Gag a7 2xPHBATHEX

6

I

213*8’12-—512 + gx—B?L‘G
1%3“‘3%2—97&_&7 =0 |

(x4V) (2% -3)Lx*2) =0 (V)

-5
Cinte At2 4 0. X s e%ua\\ fo -\ and @

ALTERNATIVE METH 0D -

5, Y
€At p A R
5 4 ___5_______ - 2
ZARN x(2t22)
g‘)(-'\- 3 - 2
AT+ 2N
oo 3 =2(xrt0
9,)('_‘,3 = 17—2_"4%
22 - -3 = 0
(2‘)(,—— 3)(11—‘): 0 -l oand 15
Clad s

(Total for Question 13 is 5 marks)
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14 (b) (i) Factorise x*+ 5x — 36

x45x-36

(xt9)(x-4) (2

(xt+9)(x-4)

(i) Hence, solve x*+5x—-36=0

(et D(x-4) =0

1]
(>

or x-4

U
(=4

x+9

1:—ﬂ x =4

(Total for Question 14 is 3 marks)
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15 A particle P is moving along a straight line.
The fixed point O lies on this line.

At time t seconds where t > 0, the displacement, s metres, of P from O is given by

s=t3+5t2-8t+ 10

Find the displacement of P from O when P is instantaneously at rest.

. . a .
Give your answer in the form s where a and b are integers.

When P is at rest, v =0

£= 3L 4104 - @ @
olt

0 = 3t*¢06-8 ()
(242)(bty4)=20 @

=2 or -4 —> tcanonly be positive, 5o

3 L=2 5 the only Solution

vy
\ (
—~

- Wi

S

12—
4

© v
—
W)
~—
»

|

Q
—

w |
~—

-\.

]

tay

...................................................... metres

(Total for Question 15 is 5 marks)
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16 (b) (i) Factorise X +8x -9
L +8x-9

(e -1 (x49)

(i) Hence, solve x*+8x-9=0
(-1 (rt9)

=l or A-=-9

PhysicsAndMathsTutor.com

®

Cx-1)(xt9)

(Total for Question 16 is 3 marks)
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17 Elliot has x counters.

Each counter has one red face and one green face.

PhysicsAndMathsTutor.com

Elliot spreads all the counters out on a table and sees that the number of counters

showing a red face is 5

Elliot then picks at random one of the counters and turns the counter over.
He then picks at random a second counter and turns the counter over.

- . . .19
The probability that there are still 5 counters showing a red face is —

Work out the value of x
Show clear algebraic working.

To 9ef & ouptess SHl showng red face -

(D Fitst pick (R) + Seawnd pick (&)

@ Pt prk (@) + second pick (R)

O 5 (w20

x 2 x?*
x -30
x x x

O @ = 11
32

Fx-20 t6xX-30 . ' @

2

Y &

Wx-90 = _‘-q_'(l,j")
32

39 (1% -50) = 19

"’lxz— 3gax +1l6og - 0 @
(19 -200) (x~-8) :o®

2: 00 o x=%
1q

32

X o

numbes _ _
Total for Question 17 is 5 marks)

o 0 Y
So L= § Since %g'-- 1s hot a UJ"\D\G(
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18 (i) Factorise x? + 5x — 24

(x-3)(2t8)

(-3)(xtg)

(i) Hence, solve x> +5x —24=0

(Total for Question 18 is 3 marks)
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19 Here is a rectangle.

(2x + 3)cm Diagram NOT

accurately drawn

Given that the area of the rectangle is less than 75cm?

find the range of possible values of x

(2x43)(z2-1) < 15 @
ax -2 43x -3 -Fs <o
20 +x -8 <0 @
(2-6)(2x +13) <0 @

k=6 , x:-13 i not o solution
2

X 21 Sincg length annol be 0 or leds -

Hencey, (€ X CEG ®

(Total for Question 19 is 5 marks)
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20 A particle P moves along a straight line that passes through the fixed point O

The displacement, x metres, of P from O at time t seconds, where t > 0, is given by
X=4t*-27t+8

The direction of motion of P reverses when P is at the point A on the line.
The acceleration of P at the instant when P is at A is am/s?

Find the value of a

dl 2
Ve — = 2f - = !
de v2p e U
t® < 21
g2 04
L3 't O
t=tﬁf
l.|..
-+ 3
N0,
ne b 20, b+ 3
«b 20, "
dv
o — _
de = wt ©
3
a - 11(-(_;)

- 36@

(Total for Question 20 is 5 marks)
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21 (a) Factorise fully  18c%d* - 21c?
3(6ecd -1C)
3¢ (6ed™-1)

(b) (i) Factorise y’—3y—18

(y-€)Cy+3)

(i) Hence, solve y*-3y-18=0

PhysicsAndMaths Tutor.com

. .G
3c(ed-7)

(Total for Question 21 is 5 marks)
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22 The radius of a right circular cylinder is x cm.

The height of the cylinder is (@ - xJ cm.
X
The volume of the cylinder is Vcm?®

Find the maximum value of V
Give your answer correct to the nearest whole number.

o0

2 -
V: nKxX mx x] @
3
* 800X - X

2
ﬂ=¥oo—3rt.x @

d1

2
00 - 3NX =0 @

)
$00 = 2
$00
b — (i
w O
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(Total for Question 22 is 5 marks)
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23 The curve C has equation y = 4x® + x* — 20x

(b) Find the x coordinates of the points on C where the gradient is 4
Show clear algebraic working.

Y o). wtaaz-20 ()
da

|9 +22 -24 =0
6X +%-12 =0 ©
(32 -4 )0x 1) =0 (O

3
4 - =
‘)(___3_. Ul\d 2@

(Total for Question 23 is 4 marks)
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24 The functions g and h are such that

11
2X -5

9() =

h(x)=x*+4 x>0

(b) Solve gh(x) =1

9h(x) - .
2(1°ty) -5

Y
202 ty)-¢

226 1% -5 = Il

ax” = 8
x @
2 sintg x>0

O

Xl

X

(Total for Question 24 is 3 marks)



