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Higher Mathematics Unit 1 D Soecimen NAB Assessment

UNIT 1

Foecimen NAB Asesament

Outcome 1
1. Aline passesthrough thepoints A (4,! 3) and B(! 6,2).
Find the equation of thisline

2. Alinemakesan angle of 40; with the postivedirection of the x-axis as
shown in the diagram.

Ya

40;

><V

O
Find the gradient of thisline

3. (& Writedown thegradient of alinepardld to y=4x +1.
(b) Writedown the gradient of aline perpendicular to y=4x +1.

Outcome 2
4. Thediagram bdow showspart of thegrgph of y=f (X).

Ya
y=f(x)

><V

/ 0O 2

(@ Sketchthegraphof y=! f (x).
(b) On asparaediagram, ketch thegrgph of y= f (x +4).
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Higher Mathematics Unit 1 D Soecimen NAB Assessment

5. (8 Thediagram bdow showsthecurve y=9nxj and ardaed curve

Ya L
14 Y =9nXj
360

! NS
! 2/\/
134

Write down the equation of therdaed curve
(b) Thediagram bdow showsthe curve y=cosxj and ardated curve

Ya
1- Y = COSXi
N/
2

] \ / 360 X

!
Il

NFO

Write down the equation of therdaed curve

6. Thecurve y=a* isshown in thediagram below.

Ya y= ax
(13)
_2 .
O "X
Given that the curve passssthrough the point (1,3) , write down the

vaue of a

7. Thediagram bdow showsthe graph of thefunction f (x) =2* and its
inverse function.

Ya y=2X
(1,2)
L /K .
O /'1 X

Write down theformulafor theinverse function.
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Higher Mathematics Unit 1 D Soecimen NAB Assessment

8. (a8 Two functionsf and garedefined by f (x) = x*> and g(x)=2x! 4.
Find an expresson for f (g(x)).

(b) Functionsh and k are defined on suitable domainsby h(x) =5x
and k(x) =tanx.
Find an expresson for k (h(x)).

Outcome 3
51
9. Giventha y=>13 for x" 0, find &

x3 dx

10. The curve with equation y=x>! 5x +6 isshown below.
yA

y=x*!5x+6 (5:6)

o) / "X
Find the gradient of the tangent to the curve a the point (5,6).

11. A curve hasequation y=4x°1 4x* +12x! 3.

Find the gationary pointson the curve and, usng differentiation,
determinethar nature

Outcome4

12. A pond istreated weekly with achemicd to ensurethat the number of
bacteriaiskept low. It isesimated that the chemicd kills68% of dl
bacteria Between the weekly trestments it isesimated that 600 million
new bacteriagppear. Thereare u, million bacteriaa the gart of a

particular week.

(8 Writedown arecurrencerdation for u,,;, the number of millions of
becteriaa the gart of the next week.

(b) Find thelimit of the ssquence generated by thisrecurrence reation
and explain what the limit meansin the context of thisquegion.
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Higher Mathematics

Unit 1 D Soecimen NAB Assessment

Marking Ingructions

PassMarks
Outcomel Outcome2  Outcome3  Outcome4
4 6 11 3
6 8 16 4
Outcome 1 DSraght Lines
1 m=2'(3), yi2=13(x+6)1 |’ Use gradient formula
6! 4 » Cdculate gradient
5 2yl 4=1x!6 . :
= " Equation of line
1 10 X+2y+2=0
11
=131
2. m=tan40; » Caculate gradient
=084 (to2d.p.)!
3. (@ 4! " Sategradient
(b) ! 1! » Sate gradient

Outcome 2 BDFunctionsand Graphs

4. (3@ A

y="!1f(x)

" XKetch showing images

of given points

I3
(b) y:f(x+4) XT
(14,3)
/ |=2 0 "X

" Ketch showing images

of given points
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Higher Mathematics

Unit 1 D Soecimen NAB Assessment

5 (@ y=gnxj! 2! " |dentify equation
y=300SXj ! * |dentify equation
(o) y=3 ! | dentif '
6. Snce y=3 when x=1: » Satethevadueof a
a=3
a=3!
7. f'1(x)=log,x! » Sate formulafor inverse
8. @ f(g(x))=f(2x! 4) » Expresson for
=(2x! 4)3 ! compodtefunction
(b) k(h(x))=k(5x) * Expresson for
—tan5x | compogte function
Outcome 3 DDifferentiation
9 y:X_SI 3 » Smplify fird term
' x* x° » Smplify second term
=x* 13x"° » Differentiatefirs term
dy oyl 4 * Differentiate sscond
=2x! +9x’ term
10. Gradient of tangent isgiven by ¥, " Know to differentiate
dx » Differentiate
ady_ 2x!1 5! "~ Know to evduae
o derivative
At x=5I' , m=2#5!5 » Caculate gradient

=5
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Higher Mathematics

Unit 1 D Soecimen NAB Assessment

11. ﬂ! =x*! 8x+12
dx
Saionary pointsexis where o =0

X°! 8x+12=0!
(x! 6)(x! 2)=0
X=2 or Xx=6!
Tofind y-coordinates
At x=6, y=1(6)>! 4(6)° +12(6)! 3
=13
At x=2, y=3(2)°! 4(2)*+12(2)! 3
=7% !
Qationary pointsare a (2,7%) and (6,! 3)
X |$ 2% 69
+ 0! 0 + |

«ech|/ \ _ /

gle

(2,7%) Isamaximum turning point !

(6,! 3) isaminimum turning point !

» Know to differentiate

" Differentiate

" St derivative equd to O
" Find x-coordinates of

dationary points

" Find y-coordinates of

gationary points

" Method to determine

nature

" Nature of one gationay

point

" Naure of second

gationary point

Outcome 4 b Sequences

12. (3 u.,,=0-32u, +600

» Saterecurrencerdation

(b) Alimit | exigssnce ! 1<0-32<1
_ 600 |

1! 0.32

=882:35! (to2d.p.)

In the long term, the number of bacteria will

stle around 882 million !

» Know how to cdculae

limit

" Cdculate limit
" Interpret limit
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Practice Assessment (1) Unit1 - Mathematics 1 (H)

Outcome 1 Marks
1. A line passes through the points (2,-7) and (6,1).
Find the equation of this line. (R))
y A
2. A line makes an angle of 5@ith the
positive direction of the-axis, as shown
in the diagram, where the scales on the P
axes are equal. 5 >
0 X
Find the gradient of the line. / 1)
3. (@)  Write down thegradient of any line parallel toy = %x +3. §))
(b)  Write down thegradient of a line perpendicular tg =!3x! 1. (1)
Outcome 2
4. See worksheet.
Diagrams 1 and 2 on the worksheet show part of the graph=of (x) .
(@  On Diagram 1, draw the graph gf= - f (X). §))
(b)  On Diagram 2, draw the graph of= f(x +4). §))
5. (@  The diagrams below show part of the graph ef sinx® and the graph of a
related function. Write down the equation of the related function.
Ya Ya
1..
y= sinx® + t + —p
o 90\ 180 270 360 x
0| 90 188 270 360 x N /
14
214
1)

(b)  The diagram shows part of the graph

of y =sinx® (drawn as a broken line)
and the graph of a related function.

Write down the equation of the
related graph.

1)



6. See worksheet.
The graph ofy =2* is shown in Diagram 3 on the worksheet.

Write down the equation of the graph of the exponential function of the form
y = a" which passes through the point (2,9) as shown on the worksheet. 1)

7. See worksheet.

Diagram 4 on the worksheet shows part of the graph of the fungtio6® and
its inverse function.

Write down the equation of the inverse function. (1)

8. (@)  Two functionsf andg are given byf (x) = x*! 1 and g(x) = 3x -1.

Obtain an expression foy (g(x)). (1)
(b) Functionsh andk, defined on suitable domains, are givenhgy) = 4x and
k(x) = cosx. Find k(h(x)). (1)
Outcome 3
. +xt _dy
9. Given y = —, find —=. “4)
dx
10.  The diagram shows a sketch of the curve ya
with equation y = x* - 6x +8 with a tangent _6x+8
drawn at the point (5,3).
. . . (5,3)
Find the gradient of this tangent.
o
C))
11. Find the coordinates of the stationary points of the curve with equaﬂie% X1 x+1.
Using differentiation determine their nature. )]
Outcome 4
12. In a small colony 20% of the existing insects are eaten by predators each day, however during
the night 400 insects are hatched. TherdJar@sects at the start of a particular day.
(@)  Write down a recurrence relation fdr.1, the number of insects at the start
of the next day. 1)

(b) Find the limit of the sequence generated by this recurrence relation and explain
what the limit means in the context of this question. 3)



Unit 1 - Practice Assessment (1)

Name:

Question 4
yA
\
\
\
3
\ 80) | |,
o] 1 \ X
\ / |\
\ /o
/ \
/
(4,-6) :
Diagram 1
Question 6
The equation of the graph passing
through (2,9) is ........
V=

Question 7

The equation of the graph passing
through (1,0) is

Worksheet for Questions 4, 6 and 7

Class:
Ya
1
\
\
3]
\ 80) | |,
0] 1 \ X
\ /1 \
\ /N
/ \
/
(4,-6)
Diagram 2
yAk
104
g (2,9)
6: yo2
4 -
- (2,4)
2 .
/ _
1 0 1 2 3 X
Diagram 3
YA
y=6"
/
0 "X

/(1,0> '

Diagram 4



Practice Assessment (2) Unit1 - Mathematics 1 (H)
Outcome 1 Marks

1. A line passes through the points (-1,3) and (-4,2).
Find the equation of this line. 3)

2. A line makes an angle of 7&@ith the
positive direction of the&-axis, as shown
in the diagram, where the scales on the

axes are equal. £ >

0 X
Find the gradient of the line. / 6))
3. (&)  Write down thegradient of any line parallel toy =! x! 2. 1)
(b)  Write down thegradient of a line perpendicular tg = %x! 1. (1)

Outcome 2

4. See worksheet.

Diagrams 1 and 2 on the worksheet show part of the graph=of (x) .

(@  On Diagram 1, draw the graph gf="! f(X). §))
(b)  On Diagram 2, draw the graph of= f(x-4). §))
5. (@)  The diagrams below show part of the graphyaf sin x° and the graph of a

related function. Write down the equation of the related function.

Ya yA
11 2
y = sin X°
+ + —> 14
o 90 18 270 0 x
-1t ' + + +—p
0 90 180 270 360
1)
y

(b)  The diagram shows part of the graph
of y = sinx® (drawn as a broken line) ” N
and the graph of a related function.

_ | o 0 \ 1fs_\ 20 | 360 x
Write down the equation of the N X
related graph. 1 -7

1)



6. See worksheet.
The graph ofy = 3" is shown in Diagram 3 on the worksheet.

Write down the equation of the graph of the exponential function of the form
y =a" which passes through the point (1,6) as shown on the worksheet. 1)

7. See worksheet.

Diagram 4 on the worksheet shows part of the graph of the fungtio®* and
its inverse function.

Write down the equation of the inverse function. (1)

8. (@)  Two functionsf andg are given byf(x) = 2x> and g(x) = x+1.

Obtain an expression forf (g(x)). (1)
(b) Functionsh andk, defined on suitable domains, are givenh§y) = sinx and
k(x) = 1x. Find & (2(x)). (1)
Outcome 3
4
9. Given y = X—ZZ , find ﬂ “)
X dx
10.  The diagram shows a sketch of the curve ya
with equation y = x> ! 10x+24 with a tangent y=x>—10x+24
drawn at the point (7,3). \\ /
Find the gradient of this tangent. (7.3) >
° X )

11. Find the coordinates of the stationary points of the curve with equa(ti@r:gtx3 +x7 ! 4x.

Using differentiation determine their nature. 8
Outcome 4
12. In a small rabbit colony one eighth of the existing rabbits are eaten by predators each

summer, however during the winter 24 rabbits are born.
There ardJ, rabbits at the start of a particular summer.

(@)  Write down a recurrence relation fdr.1, the number of rabbits at the start
of the next summer. 1)

(b) Find the limit of the sequence generated by this recurrence relation and explain
what the limit means in the context of this question. 3)



Unit 1 - Practice Assessment (2)

Worksheet for Questions 4, 6 and 7

Name: Class:
Question 4
y“ yA
ui |
(0,5) (0,5)
\ \
\ \
\ \
J/ » // »
/A0 X 74 1O X
[ \ [ \
\ / \
/
Diagram 1 Diagram 2
Question 6 Va
The equation of the graph passing 101
through (1,6) is ........ 8 ] (2,9)
6 4 (1,6) _ 2x
YT - y=3
4 -
2 .
—_] R
1 0 1 2 X
Diagram 3
Question 7
YA
The equation of the graph passing y=T"
through (1,0) is
o
0 /(1,0) ' X

Diagram 4



Practice Assessment (3) Unit1 - Mathematics 1 (H)

Outcome 1 Marks
1. A line passes through the points (4,-4) and (2,6).
Find the equation of this line. (R))
y 4
2. A line makes an angle of 2@ith the
positive direction of the-axis, as shown
in the diagram, where the scales on the i
axes are equal. >
(0} / X
Find the gradient of the line. 1)
3. (&)  Write down thegradient of any line parallel toy = ! %x +9. (1)
(b)  Write down thegradient of a line perpendiculartg =! x! 2. (1)
Outcome 2
4. See worksheet.
Diagrams 1 and 2 on the worksheet show part of the graph=of (x) .
(@  On Diagram 1, draw the graph gf= - f (x) + 2. §))
(b)  On Diagram 2, draw the graph gf= f(x! 3). §))
5. (@) The diagrams below show part of the graph of sinx® and the graph of a
related function. Write down the equation of the related function.
Ya yA
14 3 careful !
y= sin X° 2
o 90 18% 270 360 x 1 /
0 90 180 \270 /360 x
-1 +4 _1 .
1)

(b)  The diagram shows part of the graph

of y =sinx° (drawn as a broken line)
and the graph of a related function.

Write down the equation of the
related graph.

Ya
l" TSN
4 A
s N
/ N
/, \
\'\ + >
§) 90 189, 270 360 x
\ /
A 4
\\ //
14 S

1)



6. See worksheet.
The graph ofy = 5* is shown in Diagram 3 on the worksheet.

Write down the equation of the graph of the exponential function of the form
y =a" which passes through the point (1,2) as shown on the worksheet.

7. See worksheet.

Diagram 4 on the worksheet shows part of the graph of the fungtio®& and
its inverse function.

Write down the equation of the inverse function.

8. (@)  Two functionsf andg are given byf (x) = x> + x and g(x) =3x+1.
Obtain an expression foff (g(x)).

(b) Functionsk andh, defined on suitable domains, are givenkoy) = cosx and
h(x) = (2x+ ). Find k(h(x)).

Outcome 3
6
9. Giveny = > find .
X dx

10.  The diagram shows a sketch of the curve ya

with equation y = x* ! 12x+35 with a tangent y=x*-12x+35

drawn at the point (4,3). N

(4.3)
Find the gradient of this tangent. 5 >
X

11. Find the coordinates of the stationary points of the curve with equatieon’ - 3x> -9x+15.

Using differentiation determine their nature.

Outcome 4

12. For an established ant hill 6% of the worker ants fail to return at the end of each day.
However, during the night 540 worker ants are hatched.
There ardJ, worker ants at the start of a particular day.

(@)  Write down a recurrence relation fdr.1, the number of worker ants at the start
of the next day.

(b) Find the limit of the sequence generated by this recurrence relation and explain
what the limit means in the context of this question.

1)

1)

1)

1)

“)

“)

@®)

1)

A



Unit 1 - Practice Assessment (3) Worksheet for Questions 4, 6 and 7

Name:

Question 4
y“
(-314)
\ /
/1IN /
IEER /
: o[ 1 5 %
/
(3,-3) 11—
Diagram 1

Question 6

The equation of the graph passing
through (1,2) is ........

Question 7

The equation of the graph passing
through (1,0) is

Class:
y“
(-314)
\ /
/1 I\ /
/N /
: o[ 1 5 X
/
(3,-3) 11—
Diagram 2
7

Y 4

0,1) ]

1 2 3 X

Diagram 3

3)(

<
I

v

/ﬁmf X

Diagram 4



Unit 1 - Practice Assessments Answers

Practice Assessment 1

Outcome 1 :

Outcome 2 :

Outcome 3 :

Outcome 4 :

12.

m=2 , y=2x!11 (y!'1=2(x!6) or y+7=2(x!2))

m=1!19 3. (a) m=1 (b) m=1

(@) diagram (reflection ir-axis) (b) diagram (translated 4 units left)

(@ y=sinx°-1 (b) y=sin3x° 6. y=3" 7. y = logg X

(@) f(g(x))=Bx-1>-1 = 9x* - 6x (b) k(h(x)) = cosAx
dy_ 12X ° +2x 10. m=4 11. (-12) , max , (L3), min
dx

(@) U,.,=0!8U, +400 (b) L =2000 , + explanation

Practice Assessment 2

Outcome 1 :

Outcome 2 :

Outcome 3 :

Outcome 4 :

12.

m=% , 3y=x+10 (y=-3=3(x+l) or y-2=1(x+4))

m =3173 3. (@) m=-1 (b) m=12

(@) diagram (reflection ir-axis) (b) diagram (translated 4 units right)

(@ y=sinx°+1 (b) y=sindx’ 6. y =6 7. vy =log, x

(@) f(g(x) =2(x+1)* |  2X* +4x+2 (b) k(h(x)) = 3sinx

dy =1! 6x* 10 =4 11 (-2,62) , max , (1-2%), min
dx -1 . m = . 193) y 3)

(@) U, =2U,+24 (b) L =192 , + explanation

Practice Assessment 3

Outcome 1 :

Outcome 2 :

Outcome 3 :

Outcome 4 :

12.

m=-5 , y=-5x+16 (y+4=-5(x-4) or y-6=-5(x-2))

m=0-84 3. (a) m= -

Alw

(b) m=1
(@) diagram (reflection irraxisthenup 2) (b) diagram (translated 3 units right)
(@) y=2sinx’+1 (b) y=sinix’* 6. y=2" 7. y =log, x

@ f(g(x)=0Cx+D*+3x+1! 9x*+9x+2 (b)  k(h(x)) =cos(2x+!)

%/ = -12x7° + 2% 10. m=14 11. (' ,20) , max , (3,!12), min
X

(@) U,,, =0-94U, +540 (b) L =9000 , + explanation



