REVISION 2 – Equation of lines, calculus and functions

Q1.
 
A is the point with coordinates (1, 3) 
B is the point with coordinates (−2, −1)
The line L has equation 3y = 4 − 2x
Is line L parallel to AB? 
Show your working clearly.











 
(Total for question = 3 marks)
 


Q2.
 
The straight line L has equation 2y + 7x = 10
(a)  Find the gradient of L






 ........................................................... 
(2)
(b)  Find the coordinates of the point where L crosses the y-axis.





 ( ................ , ................ ) 
(1)
 
(Total for question = 3 marks)
 
Q3.
 
(a)  The straight line L passes through the points (0, 12) and (10, 4). 
Find an equation for L.









...........................................................
(3)

(b)  Find an equation of the straight line which is parallel to L and passes through the point (5, −11).








...........................................................
(2)
  
(Total for Question is 5 marks)


Q4.

(a) Find the gradient of the line with equation 3x + 4y = 10






...........................................................
(3)
(b) Find the coordinates of the point of intersection of the line with equation 3x + 4y = 10 
and the line with equation 5x − 6y = 23
Show your working clearly.







(.............................. , ..............................)
(5)

(Total for question is 8 marks)

Q5.
Here is the graph of   y = h (x)

(a)  Use the graph to find an estimate for the gradient of the curve  y = h (x)  at  (–1,6)


 ........................................................... 
(3)
(b)  By drawing a suitable straight line on the grid, find an estimate for the solution of the equation   h (x) = 7 – 2x
Give your answer correct to 1 decimal place.
 ........................................................... 
(2)
The equation   h (x) = k   has 3 different solutions for   a < k < b
(c)  Use the graph to find an estimate for the value of a and the value of b.
a = ........................................................... 
b = ........................................................... 
(2) 
(Total for question = 7 marks)
Q6.
 
Point A has coordinates (5, 8) 
Point B has coordinates (9, –4)
(a)  Work out the gradient of AB.




 ........................................................... 
(2)
The straight line L has equation y = –4x + 5
(b)  Write down the gradient of a straight line that is perpendicular to L.


 ........................................................... 
(1)
 
(Total for question = 3 marks)
 


Q7.
 
Triangle HJK is isosceles with HJ = HK and 
H is the point with coordinates (−4, 1) 
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.








j = ........................................................... 
k = ........................................................... 
 
(Total for question = 6 marks)
 
Q8.
 
ABCD is a kite with AB = AD and CB = CD.
B is the point with coordinates (10, 19) 
D is the point with coordinates (2, 7)
Find an equation of the line AC. 
Give your answer in the form py + qx = r where p, q and r are integers.


















 ........................................................... 
 
(Total for question = 5 marks)
 


Q9.
 
Line L has equation 4y – 6x = 33 
Line M goes through the point A (5, 6) and the point B (−4, k)
L is perpendicular to M.
Work out the value of k.










 
(Total for question = 4 marks)
Q10.
 
The diagram shows parts of the graphs of y = f(x) and y = g(x).



(a)  Find g(0)

...........................................................
(1)

(b)  Find gf(−1)



...........................................................
(2)

(c)  Calculate an estimate for the gradient of the curve y = f(x) at the point on the curve where x = 3





...........................................................
(3)

  
(Total for question = 6 marks)

Q11.
 
The diagram shows a solid cuboid.

The total surface area of the cuboid is A cm2
Find the maximum value of A.















 ........................................................... 
 
(Total for question = 5 marks)
 



Q12.
 
ABCED is a five-sided shape.

ABCD is a rectangle. 
CED is an equilateral triangle.
AB = x cm      BC = y cm
The perimeter of ABCED is 100 cm. 
The area of ABCED is R cm2
(a)  Show that 








(3)
(b) (i)  Find the value of x for which R has its maximum value.

Give your answer in the form            where p and q are integers.







x = ........................................................... 
(2)
(ii)  Explain why the maximum value of R is given by this value of x.


 ............................................................................................................................................. 
 ............................................................................................................................................. 
(1)
 
(Total for question = 6 marks)

Q13.
 
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 = 4t3 − 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 a m/s2
Find the value of a














a = ........................................................... 
 
(Total for question = 5 marks)
 


Q14.

A particle is moving in a straight line which passes through a fixed point O.
 The displacement, s metres, of the particle from O at time t seconds is given by
s = 10 + 9t2 − t3
(a) Find an expression for the velocity, v m/s, of the particle at time t seconds.

v = ...........................................................
(2)
(b) Find the time at which the acceleration of the particle is zero.






...........................................................seconds
(2)

(Total for question = 4 marks)

Q15.
 
y = x3 − 4x2 + 4x + 3
(a)  Find 


...........................................................
(2)




The diagram shows a sketch of the curve with equation y = x3 − 4x2 + 4x + 3 
The point P is a turning point on the curve.
(b)  Work out the coordinates of P. 
       Show clear algebraic working.








(............................. , .............................)
(4)

(c)  Write down the range of values of x for which the curve has a negative gradient.





...........................................................
(2)
  
(Total for question = 8 marks)
Q16.
 

The diagram shows a cuboid of volume V cm3
(a)  Show that V = 15 + 16x − x2 − 2x3













(3)
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.












x = ........................................................... 
(5)
 
(Total for question = 8 marks)
Q17.
 
A solid, S, is made from a hemisphere and a cylinder.
The centre of the circular face of the hemisphere and the centre of the top face of the cylinder are at the same point.

The radius of the cylinder and the radius of the hemisphere are both x cm. 
The height of the cylinder is (20 – 4x) cm.
The volume of S is V cm3 where V = 
Find the maximum value of y. 
Show clear algebraic working.






















 ........................................................... 
 
(Total for question = 5 marks)
Q18.
 
The curve C has equation 
(a)  Find 



(2)
(b)  Find the range of values of x for which C has a negative gradient.







(3)
 
(Total for question = 5 marks)
 


Q19.
 
A particle P moves along a straight line. 
The fixed point O lies on this line.
The displacement of P from O at time t seconds, t ≥ 1, is s metres where

The velocity of P at time t seconds, t ≥ 1, is vm/s
Work out the distance of P from O at the instant when v = 0











 ........................................................... m
 
(Total for question = 5 marks)
Q20.
 
The curve C has equation y = ax3 + bx2 – 12x + 6 where a and b are constants.
The point A with coordinates (2, –6) lies on C
The gradient of the curve at A is 16
Find the y coordinate of the point on the curve whose x coordinate is 3 
Show clear algebraic working.















y = ........................................................... 
 
(Total for question = 6 marks)
 


Q21.
 
A particle P is moving along a straight line that passes through the fixed point O. The displacement, s metres, of P from O at time t seconds is given by
s = t3 − 6t2 + 5t − 4
Find the value of t for which the acceleration of P is 3 m/s2












t = ........................................................... 
 
(Total for question = 4 marks)
Q22.
 
The point A is the only stationary point on the curve with equation                  where k is a constant.
Given that the coordinates of A are 
find the value of a. 
Show your working clearly.






























a = ........................................................... 
 
(Total for question = 5 marks)
 













Q23.
 
A farmer has 120 metres of fencing. 
He is going to make a rectangular enclosure PQRS with the fencing. 
He is also going to divide the enclosure into two equal parts by fencing along MN.



The width of the enclosure is x metres. 
The length of the enclosure is y metres.

(a)  (i)  Show that y = 60 − 1.5x





The area of the enclosure PQRS is A m2

(ii)  Show that A = 60x − 1.5x2



(3)

(b)  Find 



...........................................................
(2)

(c)  Find the maximum value of A.





A = ...........................................................
(3)
  
(Total for Question is 8 marks)


Q24.
 
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.
Give your answer in the form  where a and b are integers.

























 ........................................................... metres
 
(Total for question = 5 marks)
 













Q25.


(a) Find f(10)

...........................................................
(1)
(b) State which values of x must be excluded from a domain of f


...........................................................
(2)
The diagram shows part of the graph of y = g(x)

(c) Find g(2)
...........................................................
(1)
(d) Find fg(0)

...........................................................
(2)
(e) One of the solutions of g(x) = k, where k is a number, is x = 1

Find the other solutions. 
Give your answers correct to 1 decimal place.


...........................................................
(3)
(f) Find an estimate for the gradient of the curve at the point where x = 3.5 
Show your working clearly.


...........................................................
(3)

(Total for question is 12 marks)
Q26.
 
The function f is such that f(x) = 5 + 6x – x2 for x ≤ 3
(a)  Express 5 + 6x – x2 in the form p – (x – q)2 where p and q are constants.










 ........................................................... 
(2)
(b)  Using your answer to part (a), find the range of values of x for which f –1(x) is positive.




















 ........................................................... 
(5)
 
(Total for question = 7 marks)
 



Q27.
 
The functions f and g are defined as
f(x) = 5x2 − 10x + 7              where x ≥ 1
g(x) = 7x − 6
(a)  Find fg(2)



 ........................................................... 
(2)
(b)  Express the inverse function f−1 in the form f−1 (x) = ...










f−1 (x) = ........................................................... 
(4)
 
(Total for question = 6 marks)
 


Q28.
 
g is the function with domain x ≥ –3 such that g(x) = x2 + 6x
(a)  Write down the range of g–1




(1)
(b)  Express the inverse function g–1 in the form g–1 : x






g–1 : x
(4)
 
(Total for question = 5 marks)
Q29.
 
f is the function such that f(x) = 4 – 3x
(a)  Work out f(5)



(1)
g is the function such that 
(b)  Find the value of x that cannot be included in any domain of g

(1)
(c)  Work out fg(−1.5)







(2)
 
(Total for question = 4 marks)
 


Q30.
 
The function f is such that f (x) = 3x – 2
(a)  Find f (5)



 ........................................................... 
(1)
The function g is such that g(x) = 2x2 – 20x + 9 where x ≥ 5
(b)  Express the inverse function g–1 in the form g–1(x) = ...



g–1(x) = ........................................................... 
(4)
 
(Total for question = 5 marks)
Q31.
 
The functions f and g are such that

(a)  State the value of x that cannot be included in any domain of g
 ........................................................... 
(1)
(b)  Find gf(x)
Simplify your answer.










gf(x) = ........................................................... 
(2)
(c)  Express the inverse function g−1 in the form g−1(x) = ...















g−1(x) = ........................................................... 
(3)
 
(Total for question = 6 marks)
 




Q32.
 
The function f is defined as

(a)  Find f(10)


 ........................................................... 
(1)
(b)  Express the inverse function f–1 in the form f–1 : x→ ...












f–1 : x→ ........................................................... 
(3)
 
(Total for question = 4 marks)
 


Q33.
 
The function f is such that f(x) = x2 – 8x + 5 where x ≤ 4
Express the inverse function f–1 in the form f–1(x) = ...








f–1(x) = ........................................................... 
 
(Total for question = 3 marks)
 
Q34.
 
The functions f and g are such that
f(x) = x2 − 2x     g(x) = x + 3
The function h is such that h(x) = fg(x) for x ≥ −2
Express the inverse function h−1(x) in the form h−1(x) = ...










h−1(x) = ........................................................... 
 
(Total for question = 5 marks)
 


Q35.
 
The function g is defined as

(a)  Express the inverse function g−1 in the form 








 ........................................................... 
(4)
(b)  State the domain of g−1



 ........................................................... 
(1)
 
(Total for question = 5 marks)
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‘maximum of §
terms.

‘maximum of § terms

622+ 6x =2+
15x— 5% +15 - 5x

Shown

Al
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Question | Workin; Answer | Mark | Notes
® [(ar N 2 5| MI for the correct differentiation
- }‘5’ 2+ (3x-2x Joe ofat least 2 correct terms from
16 or v or (3 x ~2)
(@) . “Al for a correct differentiated
N T— e
16-2x—6:2'=0oe "M (dep on M) for equating their
differentiated expression to zero
Ee "M (dep on M) for a complete
P v method to solve their 3-term
=) e = quadratic equation (allow one sign
e error and some simplification —
(accept + in place of =) or i
allow as faras 2=V 1 384
12
47 "AT dep on MI for answer in range

147~ 15 from comrect working
(Must reject —1.80 to ~1.81 if
calculated)

Total 8 marks
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Answer

Mark

Notes

5 | MI fora comrect expression
M1 for a correct equation
AT for writing y in terms of x
(& 0, N M1 for differentiating their ax’ + bx’
e | 3, =|120x-30x7=0 0 and equating to 0
320 Al (dep on M3) cao

Total 5 marks
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Question | Working Answer [ Mark Notes
(“) 3x%£ -9 . fm}x%xz e or —9oe
X =9 oe 2 | Al orforl¥-9 oe
®) ~3<x<3oe | 3 [B3 maybescenas two separate inequalities

if not B3 then award B2 for
x<3
or x>-3

if not B then award B for

¥-9<0 or x* <9 oe

or for (x—3)(x+3)

or for (x=)%3 (values maybe seen in
incorrect inequalities)

SC: If no marks awarded and M1 awarded in
(@) then award BI for “quadsatic™ < 0
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Q ‘Working | Answer | Mark Notes
Stor +125(2 0e 5 | M1 for differentiating one term correctly
Al for both terms correct
8-125¢" oe or 8¢~
M for equating their 8¢+ at~oe or bt +125¢ oe to
zero and solving for ¢ ie must have correct powers of
and at least one correct coefficient and correct isolation
oft
2 125 M1 on previous M mark for substituting into s
(25 + dep onp 2
75 Al

Total 5 marks
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Working [ Answer [ Mark]| Notes
eg—6=8a+4b-24+60r8a+4b=120e 6 | Ml for substituting x =2 and y
into the
equation for C
T _T3ax + 25512 0e MI_at least 2 terms correct
& J
eg 16=12a +4b— 12 or 12a + 46 =28 oe MIft (dep on previous M1)
follow through their &
dx
a=4and Ml fora=4andb=-5
g A X P+ 5 x3-12x346 MIft correctly substituting their
a, their b and
x =3 into the equation for C
33 Al (dep on M3) allow (3. 33)
Total 6 marks
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Question Working Answer | Mark Notes

(v=)3F-6%20+5(+0) 4 | M1 for differentiating at
least 2 terms correctly

@) 3x2t-12 M1 depft

6t-12=3 M1 dep on at least M1 for
equating their
acceleration in terms of
tto3

250e Al

Total 4 marks
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Answer]

Mark

Notes

5 | M2 for both terms differentiated correctly
(M1) for one term differentiated correctly
M1 fidepon Ml
ML (o1 f) for substituting
x=2 into their correct
equation for k and getting as
far as one step from
the value of k o the correct
value of k
Working must be seen 36 Al deponMd

Total 5 m:
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| Question | Working Answer Notes
@@ |3r+2y=120 Bl
2y=120-3xor L5y +y=60 BI dependent on first B1
y=05120-39+ * Answer given on question paper
@

B1
* Answer given on question paper.

® B2 Ifnot B then B for 60 or— 3¢

© MIR
Al

Al cao Answer only = M1A2 (full marks)

[T
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Working

Answer

Mark

Notes

v=)3F+10/-8

M1

For at least 2 terms differentiated correctly

3A+101-8=0

M1

Their v=0 dep on M1 could be implied by
corect values

G-+ (=0
2 oy

M1

dep on M for correct values for f or for 1= %

or
correct method to solve their 3 term quadratic
equation:

If factorising, allow brackets which when
expanded give 2 out of 3 terms correct (If
using formula or completing the square allow
one sign error and some simplification — allow

10096

as faras cg

M1

;)
For < (only) substituted into formula for s or

for selecting the value from this substitution or|
for an answer of 7.185

194
¥

Al

oe but numerator and denominator must be
integers.

Total 5 marks|
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Question | Working Answer | Mark | Notes
@ [T 5 e
® X6 T [ 1 caoBiforesxse
or..-2,1,0,1,2,3,4,5
sCBiforx=6
@ 7T B e
@ =15 T[T forTsseen
3 ST
@ T[T Fay be stated or dicated on diagram. Way be implied
by one correct solution.
7o & AT for solution rounding 6 —0.7 or — 08
EY) A1 for solution rounding to 3.8
38
® T dran atx =35 3| W tan or tan produced passes between points 3, 3y <6)
and (4, 112y < 14)
Verticaldifarence M1 s sy VerOkaiference
Rorizontaldfferenc Rorizontaldifference
for two points on tan
verticaldiference
finds their _verticaldfference
O el porizontaldifference
for two points on curve, where one of the points has an
x-coordinate betvieen 3 and 3.5 inc and the other point
has an x.coordinate between 3.5 and 4 inc
on AT dep on both W marks
inc
Tofal 12 marks





image61.jpeg
‘Working Answer Mark Notes
a |5-G=gP+90c MI may be seen in working eg —[(x — 3 — 9 —3]
or
P (=3 oe or
or expanding p - (x - g)* correctly and equating one of
PG Hgx -2 the coefficient of x of the constant ferm
and one of
2=6or
14-(x-3)7 2 [Al fully correct
SCBI for (=3¢ - 14
o MIcorrect steps fo isolate their bracket
ft from (a) dep on expression in form 2p = (x — g)*
[or v —
o3 MI complete method to find y in terms of x or x in ferms.
of y. Condone + for =
[ory=3=414-x] ft from (a) dep on expression in form =p = (x— g)°
03— ax MIfor the correct inverse
ML method to solve 0 < 3 — yI4—x or alower bound

of 5 clearly shown, eg x > 5 as part of the answer

S<x=14

Al

cao

Total 7 marks
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Q Waorking Answer [Marl{ Nates
@[z =7%2-6(=98) 2 M1
or5(7x2—6)2—10(7X2—-6)+7
Working not required, so correct answer scores full marks | 247 Al
(®)egy =502 -2x)+7 7-2) 4 (M1

or y= 5% ~2x+ 1) o

oreg

cgy=5[G-1F-1]+7
or y=5| (xfl)’ff%

oe

-1

Working not required, so correct answer scores full
marks(unless from obvious incorrect working)

Al

Must be in terms of x,

oceeg 1+ FTug

™B: £ (x

is 3 marks)

[Alternative for (5)

Total 6 marks

(unless from obvious incorrect working)

Letx=5—10y+7[©]57° 10y + (1= =0 oc 4 M1
M1
M1
Working not required, so correct answer scores full marks AT Must be in terms

ofx

Total 6 marks
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Question’ Working Answer [ Mark Notes
@ yz-3 1T |Bl Accept g'(x)2-3
®) | (x+3)*~3" or (x+3)"~9or M1 for completing the square
437 -3 or (1439
y+9=(x+3) or x+9=(y+3) M1
Jri0=x+3or Jx+9=p+3 M1
3445i0 | 4 |AL oe

M3AO for —3+[y+9
T

and for —
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Question | Working Answer | Mark Nates

@ 11 1 | Bl

® 050e 1 | Bl

© |e 1-2x-1.5) (=0 M1 g(-1.5) must be the
or correct calculation

(1) alone.
fa()= 4 3xt | 0
1-2x)

Al
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Question

Working

Answer

Mark

Notes.

(a)

13

Bl

(b)

(x*~10x)+9 or

10e+2)
2)

MT for a correct equation
for a first step in order to
complete the square

M1 dep

M1

Al oe

Total 5 marks

Note: Allow candidates to swap x and y when finding the inverse
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(a) 13 B1
Alt
(b) | 2x- 20x+ (9- »)=0 M1 for a correct first step
20+/400-809-3) M1 dep
x or
7
20+/300-80—)
x
7
y M1
R 41:\ e
Aloe

Py i

Total 5 marks

Note: Allow candidates to swap x and y when finding the inverse
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Diagram NOT
accurately drawn

(12-3)em

em

xem
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B1

(a) 13
Alt

(b) | 2x*~20x+(9-y)(=0) M1 for a correct first step

eg M1 dep

2((x-5)' -5 )+9-y (= 0or

z[(x»y +2)-y0or

2(x-5)" ~41-y(=0)

M1
= Aloe
5+

Total 5 marks

Note: Allow candidates to swap x and y when finding the inverse
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‘Working Answer Mark| Notes
@ 1 ! | Bi oeallow —03 or =033 o
3 better
1 1
allowx= —7 orx# —=
® %3 2| MI for substituting () into
32x-3)+1 () R
Attow
3641
Correct answer scores full marks AT oe (do not isw incorrect
(unless from obvious incorvect cancelling)
working)
© [yGrth=x Jor xGmD=y 3| MI for moving the
nd and denominator to the other side
Toeyox | ot of the equation and expanding

correctly

x(1-3y)=y or |or y(1-3x
W@y-1)= or y(3x —1)

MI for collecting and
factorising the variable on one
side in a correct equation

Correct answer scores full marks
(unless from obvious incorrect
working)

—x

Aloceg ——or
3x-17 -1+3x

oe
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Q Mark Notes
@) I [Blcao
®) 3 | MI for multiplying the denominator

MI for isolating the x or y terms and
factorising

—6x

Al accept ——(must be a function of x)

-x

Total 4 marks
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Working Answer Mark Notes
(147 -4 (+5) oe or 3 | Ml foracorect first
step in order to
x=(y-4y -4 (+5) complete the square
y=4z 1+ x or x= 4= i1+ y Al allow y= 4+ 11+ x
or x= 4+ [T+ y
Al oe

4- x+11

Total 3 marks
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ALT

- 8+ (5-

8:+,/(-8) —4x1x(5-y)

2x1

- 8y+(5- =0

for a correct first step in preparation
for use of quadsatic formula and
substitution into the quadratic
formula (allow one sign error)

4= |11+ x or
4= fli+y

allow y=4+ {11+ x
or x= 4+ Iy

oc

Total 3 marks|
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ar Usiee a +bx+c=a(x+p)+q

3 | MI forfindingpandg

g=(4) -8(4)+5(=-11)

= 4= 1+ x or x= 4= [+ y Al llow y= 4+ 1+ x
or x=4+ I+ y

4- x+11 Al oe

Total 3 marks
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Question

Working

Aunswer

Mark

Notes

(f20)=) G+ 37 26 +3) oe

MI for substituting g(x) into £(x)

(@D 4573

Al Allowy +4y+3

G+ —4+3or (et

or

+ax+(3
Va3

MI ft (dep on M) for comrectly
completing the square
on their 3 term quadratic

or

Correctly setting up an
equation

G+2=y+lor(+2 =x+1

or

'MI ft (dep on M2) for a correct
rearrangement for their

completed the square
quadsatic

or
correctly substifuting info
the quadratic formula

Allow same equations with
xandy swapped

Aloe

Total 5 marks
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Q Working Answer [Mark Notes
@ |-3)% or B-x) or 4 M1
037 or (33
MI  As part of an expression in x o y of an.
ldor-14 equation in x and y
32fla-x or 3% f4-y Ml Canbe zor—or +
Al oc mustbeinx
alt (a) | Alternative method: 4 | MI reamange to form a quadsatic in x ory’
¥ —6x+(y—5)=0 oe or
terms can be in any order but must be
P o6y +a—5)=0 in an equation equal to zero
-6) =0 oe
62 B6-4G-5) MI  correct substirution into quadsafic
—— formula
36-40-5
ARV ~4(‘ 5)
3t or 3t Ja—y MI Canbe or—or+
3ol Al oc mustbeinx
®) x<14 | 1 | BI ocmustfi from part (a) dep onan

answer in correct form

Total 5 marks





image5.jpeg
Diagram NOT
accurately drawn
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