Y12 A-Level Mathematics Entrance Exam Revision Homework

Please complete all of these questions in preparation for your entrance exam.
DO NOT use a calculator, the exam will be a non-calculator exam.

The entrance exam will cover the following topics
* Indices

* Surds

* Factorising

* Solving linear and quadratic equations

* Changing the subject of a formula

e Coordinate Geometry

This revision pack includes most of the topics with solutions at the back. Please make sure you are fully prepared before
sitting the exam.



Indices

Section 1

1. Find:
1 3
(iv) 6°
(vii) 16 ™*

1 -1
(x) (EJ

2. Simplity the following:

) 3'x3*:3
(1)

3. Simplify:
(i) 2°x16°

x5

w \81x25

(i) 472
(vi) 64"°
(ix) 367

~2/3
.o 27
(Xll) (a}

6

5° x5

(iii)

L.

Section 2

Simplify the following:
2° x4V

(1) >

Simplify:

. 16x?
W =
2% 2

Simplify the following:
@ 3¥*-3”

Simplify:

. 2fi_p
(1) 1

2
2

(11)

i) |2 -

i) (3°)7 o

22+ 2¥2 109 (i) Y-y



Surds

1. Write these in terms of the simplest possible surd.

i) 8 i) +f50 (iii) /48
(iv) 216 (v) 63 (vi) 300

. Simplify the following

@ (1+v2)+(3-242) (i) (5v2-243)-(v2+343)
(i) 2(v/5-3v3)+3(245 +43) (iv) 18 +J72 — 08

. Multiply out the brackets and simplify as far as possible.

(i) (1+J5)(3—J§) (ii) (2—J§)(3+2J§)
(i) (3-245)(1-3v5) @) (3-+2)
. Rationalise the denominators of the following.
. 3 3 1
(1) $ (11) f
(iif) 11”/‘2!5 (iv) J371+1
V) 2

5

-



Quadratic equations

1. Factorise these quadratic expressions.

(i) x*+5x+6 (@ P+x-12 @) x*-9

(iv) x*—6x+8 V) 2x*+3x+1 (vi)  3x*+x-2

(vil) 4x*—8x+3 (vili) 4x*-25 (ix) 6x*-x-12
2. Factorise:

()  x—4x () x*—-17x—60

(i) x*+4(x+1) (iv) 32’ —1lx+6

3. Solve these quadratic equations by factorising.

i) x*+4x+3=0 () X +5x-6=0
(i) x*—6x+8=0 (iv) x*-7x-18=0
v) 2x*+5x+3=0 (vi) 2x*+x-6=0

4. Write down the equation of the line of symmetry and the coordinates of the vertex of each
of the following quadratic graphs:

i)  y=(x-4)+I i) v
(i) y=(2x-1)"-5 (iv) y=

(2c+2)2 -3
3—(x+1)2

. A quadratic graph has minimum point (-1, 2). Find an equation for the graph.
. A quadratic graph has maximum point (2, 5). Find an equation for the graph.

. Write each of the following quadratic functions in completed square form:

(1) x+2x-3 (11) x> —6x+1
(i) X% +x+1 (iv) —x*+5x
(v) 2x*+4x+3 (vi) 3x*+8x-2

. Using your answers for each of the quadratic functions in question 7, write down the

coordinates of the minimum or maximum point (the vertex) of the graph.

i) y=x"+2x-3 (11) y=x'—6x+1
(i) y=x"+x+1 (iv) y=—x"+5x
(v)  y=2x>+4x+3 (vi)  y=3x"+8x-2



Simultaneous equations

1

Solve the following simultaneous equations:

(1) 2x+5y=11 (1) x+2y=6
2x—y=35 4x+3y=4
(1) 3a—-2b=4 (v) 2p-5¢=5
Sa+4b=3 3p—29g=-9
(V) 5x+3y=9 (vi) 3a+2b=1
y=3x—4 9a—4b =4
Solve the following simultaneous equations:
(1) x—y=-1 (i) 2x+y=0
3x+2y=7 x—-3y=17
(i) y—5x=-8 ) x=2y-1
x+3y=0 —x+3y=-1
(V) 2p—4qg=14 (vi) 3u—-2v=-26

—p+3g=-5 —u+6v=46



Coordinate geometry

2

. Given the points A(3, 1), B(6. y) and C(12, -2) find the value(s) of y for which

(1) the line AB has gradient 2

(i1) the distance AB is 5

(11) A, B and C are collinear

(iv) AB i1s perpendicular to BC

(v) the lengths AB and BC are equal

Find the equations of the following lines.

(1) parallel to y =4x—1 and passing through (2. 3)

(i1) perpendicularto y=2x+7 and passing through (1, 2)
(111) parallel to 3y+x =10 and passing through (4, -1)

(1v) perpendicular to3x+4y =12 and passing through (-3. 0)
(v) parallelto x+5y+8=0 and passing through (-1, -6)

Find the equation of the line AB in each of the following cases.
(1) A(1.6).B(3.2)

(1) A(8,-1).B(-2, 3)

(1) A(-5,2),.B(7.-4)

(1v) A(-3.-5).B(5.1)

4.

The point E1s (2. -1), F1s (1, 3), G1s (3, 5) and H 1s (4, 1).
Show, by calculation that EFGH 1s a parallelogram.
Is EFGH also a thombus? Explain your answer.

P is the point (2, 1). Q1s (6. 9) and R 1s (10, 2).
(1) Sketch the triangle PQR.

(1) Prove that triangle PQR is isosceles.

(111) Work out the area of triangle ABC.

Three points are A (-1, 5). B (1, 0), and C (11, 4).

(1) Find the gradient of BA.

(1) Find the gradient of BC, and show that BA 1s perpendicular to BC.

(i11) Find the equation of the line through C, parallel to BA.

(iv) Find the equation of the line through A, parallel to BC.

(v) Find the coordinates of point D, the remaining vertex of the rectangle ABCD.



Indices

Section 1
1. (1)
(it)
(Lii)
(tv)
(V)
(Vi)
(Vit)
(viit)

(ix)
(x)
(xi)

(xit)

ANSWERS

StoguIReRz =
A SARANIRAIRIRD =4

/2

& =1
5'2—i.—i
5 25
4 =3er =4
1eP=2_=1
1 4
g7 =(3g) =2 =22
_ 1 1 1
363/22_3:—3:_
(«/3@) e 2o
=
1
5) ={ ] =gt =0
—-1/2
25)” :(i)“: 9 _=
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. - 3 2
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(t)

(it)

(Lit)

(©)
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i

2* e =2 y(2*f
— 5% x 52
=32" =53}

3°x5°  3°x5°
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3" x5°
 22x5
=3*x5% (=6#5)




Indices ANSWERS

Section 2

25 x41.,n’2 :25 x (22 )1/2 25 X.'.Zi
2 2

1. (i)

@ (%) x 97" =(3")" x(s*) 7 =z 2 xz72 =

4,’3
_— X 2 1 % x _s\% =
I R
X1 x x
i 4 i
i 1ex® tx?
2. (1) e ——
27 2P
=2x
F-3 ES
.
@) —F==—3
X X*
_X‘é

2 () 3Pz =3"2xz?_3z"

=a*2(2% —q)
=z xg
=gz
(@) 2P 2% £ =R SR 5t 4 M50
=231 +2+2%)

=72

355 2 2 1 -1
(i) gi" —g_q :@_Ez%

i - &
X‘ g? i X‘.g
_|g=x
LSt
2 2\*
_g* =)
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ANSWERS

1 () JE=JEx2=yFxJZ=2J2
() 50 =25x2 =425 xJ2 =52
JA% = Jiex3 = e x B = 445
J21e =\Jzexe =JzexJe = oo
@ NG =TT =TT =7

Surds

(iit)

(iv)

(Vi) 200 =J100x3 =100 x~fZ = 10J=
2 (1) (2+42)+(3-242)=1+3+J2-242
=4-42
i) (5v2-243)-(V2+3{3)=52 -2z -2 -3z
=42-5\=
(tit) 2(J§—3J§)+3(:2J§+J3—)=:2J'5-—6J'3—+6J§+3J3—
=85 -3z
(v) Jig+f72-[92 = [9x2+Jzex2 - [49x2
=22 +6 2 - 72
=242

3 ()

(i)

(iid)

(v)

(ie)

(til)

(iv)

v

(1+42)(3-V2)=3-42+3/2-2
=1+22

(2-43)(2+23) =6 +42 -2z -2x2
==

(2-2V5)(1-2J5)=3- 95 -2J5 +6x5

=23-11./5

(2-v2) =(3-2)(z-2)
= 9-3J2-2/2+2
=11 &2

X_2=(1+J5)J5=JE+2
N2y 2 o 2
1 -1 JE-1 31
Gi1 -1 (E+1)(E-1) =-

-1

1 2

Jz ><:2+-\/:5_ V2(2+42)
2-42 2+ (2-R)(2+R)

_2J5+2_245+2=J—

= — 2+1
4-2 2



1.

Quadratic equations ANSWERS

@i

(ii)

(iii)

(iv)

v)

(vi)

(vii)

X +5x+6=x*+3x+2x+6
=x(x+3)+2(x+3)
=(x+2)(x+3)

X+x-12=x*+4x-3x-12
=x(x+4)-3(x+4)
= (x-3)(x+4)

¥ =9=(x+3)(x-3)

X*—6x+8=x*-2x—-4x+8
=X(x-2)-4(x-2)
=(x-4)(x-2)

27 +3x+1=2x" + x +2x +1
=x(2x+1)+12x +1)
=(x+1(2x+1)

3x°+x-2=3x"+3x-2x-2
=3x(x+1)-2(x+1)
=@Bx-2)(x+17)

4x* —8x+3=4x>-2x—-6x+3
=2x(2x-1-3(2x-1)
=(2x-3)(2x-1)

(viii) 4x* — 25 = (2x +5)(2x —5)

(ix)

6x°—x—-12=6x>+8x-9x—12
=2x(3x+4)-3(3x+4)
=(2x-3)(3x+4)

2.

@

(i)

(iii)

(iv)

0}

(i)

(iii)

(iv)

v)

(vi)

X —4x=x(x—4)
x?=17x-60=(x-20)(x +3)

X +4x+N)=x*+4x+4
=(x+2)

3x° —11Ix+6=(3x-2)(x=3)

XX +4x+3=0
(x+3)(x+17)=0
x=-3 or x=-1

x*+5x-6=0
(x+6)(x-1)=0
X=-=b or x=1

x*—6x+8=0
(x-2)(x-4)=0
x=2 or x=4

x*-7x-18=0
(x=9)(x+2)=0
x=9 or x=-2

2x°+5x+3=0

x+3)x+1)=0

x=-31 or x=-1

2x*+x-6=0

2x-3)(x+2)=0
3

x=3 or x=-2

4. (i) Line of symmetryisx =4
Vertex(minimum point) is (4, 1)

(i) Line of symmetry is x = -2
Vertex(minimum point) is (-2, -3)
(iii) Line of symmetryis x=1

Vertex (minimum point) is (1,-5)

(iv) Line of symmetryis x = -1
Vertex (maximum point) is (-1, 3).

5. Minimum pointis (-1, 2)
Equation of graphis y =(x+1?+2
=x*+2x+1+2
=x24+2x+3

6. Maximum pointis (2, 5)

Equation of graph is y =5 (x -2)°
=5—(x* —4x+4)
=5-x*+4x-4
=—x* +4x+1

7 x*+2x-3=(x+1?-17-3
=(x+1?-4

(i) x*—6x+1=(x-3)"-3"+1
=(x-3)-8

(iii) x
1
y+3

(iv) —x*+5x=—(x"-5x)

>
+

(v)

(vi) 3x*+8x-2=3

2x° +4x+3=2

x2+2x)+3
(x+034ﬂ+3

%) 243
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N
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]
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+
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Simultaneous equations ANSWERS

1. (0 2x+5y=11 (1) (iv)
24— y=5 (2
Subtracting: ey=6
y=1

Substituting into (1): 2X+5x1=11
2x=6

X=3
The solution is x = 3, yy = 1. Check: 2X+5 4 =2%x3+5x1=11

2X-y=2x3-1=5

() x+2y=e ([@)x4  4x+8y=24
4x+3y=4 (2 X3y =4
Subtracting: 5y=20
Y=+ W)
Substituting tnto (1): X+2x4=6
=-2
The solution is x = 2Yy=4 CheeR: X+2y=—2+8=6
4X+BY=-8+12=4
(i) 3a—20=4 (1)x2 ea—4b=¢g
Sa+4b=3 (2) 5a+46=3
Adding: 114 =11
a=1
Substituting tnto (1): 3Ix1—-2W=4
2b=1 (vi)
b=-%

Thesolutionis a=1, b= —+. Check: 34—-20=3+1=4

Sa+4b=5-2=3

2p-5g9=5 (1)x3 ep-154=15
2p-29=-9 (2)x2 ep— 4g=-18
Subtracting:  -11g9-33
q=-3
Substituting into (1): 2p-5x-3=5
2p=-10
p=-5

The solutionis p = -5, g = -3. Check: 2p—54=-10+15=5

3p-29=-15+6=-9

sx+3y=9 (1)

y=2x-4+ (2

Substituting (2) into (1): 5x+3(zx—-4)= 9
Sx+ 9x-12= 9
14x=21
x=%

Substituting tnto (1): y=3x3-4=2-4=3%

The solution is x =%, y=5%. Check: Sx+3y=5+5= 9
2a+20=1 (1)x2 ea+4b=2
9a—4b=4 (2) 9a—4b=4
Adding: 1524 =

a=3%
Substituting into (1): 2xZ2+26=1

2b=1-%=-%

b=—%
Thesolution is 4= 3, b= —35. Chetk: 34+20=%&—-4+=1

Ga-4b=%+2=4



Simultaneous equations ANSWERS

(Lis) Yy-s5x=-2 (A)
X+34=0 (B)
(B)=> sx+15y=0 (C)

(&) + (¢) =>16y=-28

2. (D) x-y=-1 (A)
2x+2y=7 (B)
(A)=>:2x—:2g=—:2 (c)

)+ (®)=>5x=5

= =—l,x=§-
=>X=1,g=52 Y 2 2

(i) 26+y=0  (A) (iv) A=2y-1 (A)
x-3y=%> (B) —X+3Yy=-1 (®)
(B)=>2x-6y=14 (C) (A) + (B) =>3y=24-2 ()

(A) - (C)=>Fy=-14 = Yy=2x=-5

= Yy=-2,x=1
) 2p-4g9=14 (A)
-p+t2g=-5 (B)
(B) =>-2p+eg=-10 (C)
(A + (¢) = 29=4
= g=2,p=11

(Vi) 3u—-2v=-26 (A)
U+ eV =46 (B)
(B) > —3u+18v =132 (C)
(A) + () =>1ev =112
= v=F,u=—+4



Coordinate geometry ANSWERS

1

(i)

(ii)

(iii)

(iv)

Gradiontol AB = Yi—Ye ¥ _12F
XX, 3-6 3

Gradient of AB = 2 :1——3y=2

=>1-y=-6
y=7

Distance AB is 5
,/(3—6)2+(1—y)2 =5
9+(1-y)* =25
(1-y) =16
T-y=+4
y=1-4o0r1+4
y=-3or5

If A, B and C are collinear, gradient of AB = gradient of AC.
: Y=Y, b=
Gradientof AC =21 22—~ ~2 =~ ___
radient o ar R e

From (i), gradient of AB = -y

If AB is perpendicular to BC, then grad AB x grad BC = -1

From ('). gladient of AB —-—"—f

' - — _Z} y .
Gradient of BC y‘l yz )4 ( +

l )(1—X2 6-12 6

v)

. ()

(ii)

(iii)

-y y+2_ 4
-3 -6
(1-y)y+2)=-18
2-y-y*=-18
yi+y-20=0
(y+5)0y-4)=0
y=-5ory=4

Length AB = length BC

VB=6F +(1-y)F =(6-12) +(y —(-2) V)
9+(1-y)P =36+(y+2)F

1-2y+y* =27+ y* +4y+4

0=6y+30

y=-5

Gradient of y =4x-1is4

Gradient of parallel line = 4

Equation of lineis y -3 =4(x-2)
y-3=4x-8
y=4x-5

Gradient of y=2x+7is 2
Gradient of perpendicular line is -3

Equation of lineis y —2=-1(x-1)

Ay -2)=—(x-1)
2y —4=—x+1
2y +x=5

3y+x=10=y=-1x+1
Gradientis —1

Gradient of parallel line is —1

Equation of lineis y—(-T)=-1(x—4)
Ay +D=-Ax-4)
3y+3=-—x+4
3y+x=1

(iv) 3x+4y=12=>y=-3x+3

Gradient is —2

Gradient of perpendicular line is 4

Equation of lineis y -0=4(x-(-3))
3y=4(x+3)
3y=4x+12

x+5y+8=0>y=-1x-%

Gradient is —1

Gradient of parallel line is -

Equation of line is y —(-6)=—-1(x—(-1)
5(y +6)=—(x+1)
S5y+30=-x-1
Sy+x+31=0



Coordinate geometry ANSWERS

. = . _3--0_4 _ 2+6 1+9
3. () Gradient of AB =21=%2 =—1_§=_i=—2 R = M =(T‘TJ=(4‘5)
1 2 %
Equation oFABis y—6=—2{x—1) Gradient of FG =¥=§=1 Height of triangle is MR =+/(10-4)* +(2-5F =+36+9 =445
B Area of triangle = 1xPQxMR
y—-6=-2x+2 S— :
y+2x=8 il = e - 1/80V4s
Gradient of EH =—]_ —1)=§=1 =iy
) . Y=Y, -1-3 4 _ 2 4-2 2 = 1x4y5x3\5
(i) Gradient of AB e m 70" & EF is parallel to GH and FG is parallel to EH — 65
s so EFGH is a parallelogram. ~30
Equation of ABis y—(-1)=-2(x-8) -
S5y+17)=-2(x-8) If EFGH were a rhombus, all the sides would be equal.
Sy +5=-2x+16 EF* =@-17 +(-1-3) =¥ +(-4° =17 6. () gradientBA =——9 -3
Sy+2x =11 FG* = (1-3)" +(3-5F = (-2 +(-2)’ =8 -9-1 2
: 3 o The lengths of EF and FG are not equal, so EFGH is not a rhombus.
(ii) Gradientof AB =21=Y2_2=C4_ 6 _ 1 o 4-0 2
X,-x, -5-7 -12 2 5. () (ii) gradient BC =ik
Equation of ABis y—2=-1(x—(-5)) 1’ 6.2 i o
2y —2) =—{x +5) gradient BA x gradient BC = —Exg =-1, so BA and BC are
2y—-4=-x-5 4 perpendicular to each other.
2y+x+1=0
R(10,2) Y P,
pe.1) ) (iii) Zy 54 6;()( 11)
- - z 4 68 8 1w @ =2y +oXx=
G} Gisdientofap=A-9_3-1_-6 3
x,-x, -3-5 -8 4 ) "
(i) PQ =(6-2+(@—17 =+[16+64 =80 (iv) y-5=%x+1
Equation of AB is y —(-5)=2(x—(-3)) PR =10-27 +(2-17 =64 +1=65 =5y-2x=27
M=% 45 QR =410-6)F +(2-9) =16+ 49 = /65
S e ) Since PR and QR are the same length, the triangle is isosceles. W) 2y+5x=63 (1)
4y +20=3x+9 Sy-2x=27 (2
4y =3x-11 (i) Iam:e l':sse C{Zthé t;iaf;glé as PQ. mult (1) x5 10y +25x =315
e e the midpoint o mult (2) x 2 10y_4x=54
subtracting 29x =261
=>x=9,y=9

so D is the point (9, 9)



