Year 12 Induction Tasks

Subject: A Level Mathematics

Welcome to A Level Maths!

Many students say that they find the initial transition from GCSE challenging, so in this booklet
we have tried to focus on key skills that will be used across the whole spectrum of AS and A
level Mathematics. Hence, we have come up with some engaging activities that will help you to

recap and extend your knowledge.

Objectives:

e to gain an understanding of key skills that you need to have in order for you to have a

smooth transition from GCSE to Yearl?2.

Please complete the following tasks for the first Maths lesson of the academic year.
Task 1:
Year 12 Entry Assessment (30 minutes & non Calculator)

Topics to be revised: Indices & Roots, Surds, Factorise expressions (including quadratics), Simplify

expressions & algebraic fractions, Substitution, Solve equations, Formulae, Sketch quadratics &

Surface area of a cylinder.

Task 2:

What's the difference? This activity will help you recall the importance of order of operations.

Task 3:

Algebra Matching Activity & Indices matching Activity.

Task 4:
Problem Solving Questions:

Problem Solving 1: Quadratic Function Graph (revise how to use the solutions & the y-intercept)

Problem Solving 2: Javelin B (revise the equation of a straight line & parallel straight lines).
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Task 1

Year 12 Entry Assessment

30 minutes, non-calculator

x2 —81

Question Workings (where necessary) and answer Marls
1. Evaluate V125 1
2. Evaluate 3* |
3. Evaluate 64z 1
4. Bvaluate 1172
1
_— 1
- 5y T
5. Evaluate (1 E) 1
6. Simplify
2x%y x (x%z)3
8xy3z :
7. Factorise x2 —11x + 18
1
8. Factorise 4x% — 25 1
9. Find the value of
y=2x+3x% —4x+3 1
whenx = =2
10. Find the value of
y=2x+3x—4x+3 1
1
whenx = 3
11. Solve
bx + 3 ) )
+2x=3x—-5(x—1) ,
12. Simplify
2x 418 i




13. Make x the subject of the
formula
xw N 1
y=—)/7T8P
14. Writeasa + by/3
where a and b are integers
2
2 ~— —
(V3)" — 23 475
15. Simplify fully
(V5 +4)(v5 - 3v10) 2
16. Rationalise the denominator
and simplify
2(vV2 + 6) 2
V2
17. Calculate
3 (l 4 1 ) " 1
5 N\Z 3
18. Find the tota/surface area of
the cylinder below in terms
of .
2 com
1
19. A curve C has the equation
y=x%+4x—5
£ 2
Sketch the graph of C, labelling =
the coordinates of the crossing
points of the x and y axis.
20. Calculate
238 x 6.3 1

Total

outof 25




Task 2

What's the Difference?

What's the Difference?

‘ 2x* =18 ‘ (2x)* =18 2x*+1=18 (2x+1)*=18 2(x+1)*=18

This activity reminds students of the importance of following the order of operations.




Task 3

Algebra matching Activity

Match up each expression from the first column with its partner from the second

column, and write the answers in the table below.

First column Second column
1 3x+4(x-3) 11 | 2a(l+c)—c(a+b) [ A 2—X K 2b(c-a)
2 2(3xx5y) 12 20x2y? B 8x° L ab—2ac+hc
5xy’
3 |a(b-c)-c(a-b)| 13 Xy +3X— X’ C 2a+b M 4%
4 4-2(3x+5) |14 | 6xy-2y*+4y D 12xy N 3X+5
5 —(x-2) 15| 2(3+x)-(1-x) | E 3x+1 ) 2x°y?
6 (2x)’ 16 | 2a(c—b)-2c(a-b)| F | 2y(3x-y+2) | P 7x-12
7 10a+5b 17 12><4x><1y G 4xy Q 3a+2b—4c
5 4
8 25x°y +5x 18 X2 x y2 x 2%y H 30xy R x(y+3-X)
9 2x% x 4x 19 | a+b—-c+2a-3c+b{ | 2x(1+y) S 2a+ac—hc
10 | (x+3)-2(1-x) | 20 | 3(x+xy)—x(1+y) | J —6—6x T 5xy
Table for Answers:
112/ 3/4/5/(6/78/,9/10/11/12/13/14/15(16|17(18|19|20




Indices Matching Activity

Match up each expression from the first column with its partner from the second

column, and write the answers in the table below.

1 1
Gl E
X
i) 7
Jx
Ux 1 x™ X
&
l 1 x 2x7!
5 =
L xx~Jxxx® 37X xli
2%’
2 4 x* x~
x 2
x\/; [LJ x’ x%
4x?
\/; 2 2x 2573
x a
L 4x* .x% x%
x—Z

Table for Answers:




Task 4

Problem Solving 1

Quadratic Function Graph

Here is part of the graph for a quadratic function.

VA

A

b 1
4
k'
i
p J
N,
A
1)
k|
) Fi
k K
,
5

b

Y
13
X

o
D 7 OB B x
A
¢
i =
ra
< &
5 L]
] - — ="
Find the equation of the graph.
S,



Problem Solving 2

Javelin B

The lines A and B are parallel

t A

Not drawn
accurately

/4 0

What is the equation of line B?

W



Solutions

Task 1

Year 12 Entry Assessment

30 minutes, non-calculator

ANnCigers

Name,

x4 =81

X =9

Question Warkings (where necessary) and answer Marks
| Evaluate Y125 5 |
2 Evaluare 3¢ g ( |
3. Evaluate 643 | 6 |
4 Bvaluate 1172 e ,
1|
-2
5, Evaluatc(lss) _é.L_T_ )
164
22ty x (x%z2)? X Z
ety A, 22 |
Bxyiz Lt jl
7. Factorise x%2 — 11x + 18 ( )
X-9 )(l =2 I
& Facronse 4x* — 25 (21 § SY 21 . l)) :
9. Find the value of
y=2x"4+3x* —4x+3 7 |
whenxy = =2
ﬂl 0." Fn‘ull the '.:al ue ;)r'
y=2x"43x"-4x+3 ;2 1
whenxy = %
1. Salve bx+ 3+ 4y = 6x - 10(x-1) hodtey cpoc
; MR 1 [oaity
6x + 3 \0x+ 3= 6bx-10x+10 ondl ALGARMNC
S—+2r=3x-5(x—1) (kg = B ) ERReR
pae 9 A
= e = fa
12, Simplify
&
Zx+ 18 —




. Make x the subject of the

tormula

xw W !
y=T+p cr X - ‘t(j _E) GE
w -
14, Writcasa + b3 M
where @ and b are integers 3 . lﬁ + 5:‘)' Zr
(V3)’ - V3 +V75 - 433

- Simphify fully

S+ 45 - 150 -12400

(VS +4)(v5 - 3v10) 2
16. Rationalsse the denominator
and simplify + ( ﬁ
2(V2 +6) 2 2
vZ
17. Calculate é -?-
= =4
3 Ao —=7 of o 2 30 |
ok 30
18. Find the towalsurface area of
the cylinder below in terms C}J(\NLC\ SA! Q o “T
e Qose and ¢° R TT
. |
Total = AT
15, A curve € has the equation ( SY _ ) A
P& ) Sgl w
y=x*+4x-5
Sketch the graph of €, labelling _ \ / - 2
the coordinates of the crossing 5N ] we)
points of the 2 and y axis, t/
1(0;- LD
20, Caleulate
238 % 63 | 449. 4 :
Toral outof 25
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Task 2

What's the Difference?

( 2x% =18 J( (2x)2 =18 H 2x*+1=18 J([2x+1]218J(2[x+1)218}
¢ D) ) -~

) [ 2 )

(
4 4 %

z
12 (2x) =R (27(_,+\)1; 124
X* -9 ll'liz\g" 241 = 2VIE
S RAC J'zl!;-—— 2x = ¥y -4
. =X V45 -~
2
zx,’:\ulg NITE = (2
2‘1’1’: ‘7 i 5{;—'\
2L 3@5 oc =

2

= =

2(+1) =18
(:JL-H}Z.‘: 2
X+l = i‘ﬁ
x = ¥3-1

x=-% ov XE2
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Task 3

Algebra matching Activity
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Task 4

Quadratic Function Graph

Here is part of the graph for a quadratic function.
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Answer: y = 2x(x — 3) = 2x% — 6x

Haax, +bx ¥ C /HAWS\,\ c=o

Co - Gde\O\JYQ.S ((1—8) — g = quu + b4 D = loa. + =

3=4a +b 3 [b= 2-4a|\ O

— -5
Solufiony =0 omd X= R W have J -
W x=3 o= 0x3°+ bx3 ® Ao +3b=o —

Qo +3(2-%) =0 > Totb -12a =0 = o
be 2-boon B b=2-txz > [b=-6)

y -

[y= 22" e=)
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Javelin B

The lines A and B are parallel

}-' -
8
/4 O Ao i
What is the equation of line B7
Answer y=2x-20

Finding the answer

The two pieces of information that determine the
equation of line B (slope and intercept) need to be
found. The fact that parallel lines have the same
slope needs to be understood so that the gradient
of line B can be inferred from that of line A. Then
the increase in y over increase in x formulation for
gradient can be applied to the tnangle containing
the intercepts for ine A. This gives 8/4 =2 and so
m = 2 for line B.

The intercept for line B can be found in (at least)
two distinct ways:

1 Solving an equation for y = 2x + ¢ through
the point (10, 0).

2 An altermative method, involving
proportionate thinking based on the known
gradient (2), would be to note that on line B
at (10, 0) moving 10 units left must be
equivalent to moving 20 units down so that
the intercept of B must be at (0, —20).
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