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IB DIPLOMA Mathematics Al SL P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

1 - (MATHAI/11_SL_Summer_2021 Q1) - Algebra-functions - Roots

[Maximum mark: 4]

Katya approximates m, correct to four decimal places, by using the following expression.

3+1

(a) Calculate Katya’s approximation of «t, correct to four decimal places. [2]

(b) Calculate the percentage error in using Katya’s four decimal place approximation of r,
compared to the exact value of « in your calculator. [2]

2 - (MATHAI/11_SL_Summer_2021_Q4) - Algebra-functions - Roots
[Maximum mark: 7]

The price of gas at Leon’s gas station is $1.50 per litre. If a customer buys a minimum of
10 litres, a discount of $5 is applied.

This can be modelled by the following function, L, which gives the total cost when buying
a minimum of 10 litres at Leon’s gas station.

L(x)=1.50x-5,x>10
where x is the number of litres of gas that a customer buys.
(a) Find the total cost of buying 40 litres of gas at Leon’s gas station. [2]
(b) Find L'(70). (2]
The price of gas at Erica’s gas station is $1.30 per litre. A customer must buy a minimum
of 10 litres of gas. The total cost at Erica’s gas station is cheaper than Leon’s gas station

when x > k.

(c) Find the minimum value of k. [3]
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8

- (MATHAI/11_SL_Summer_2023_Q6) - Algebra-functions - Roots

[Maximum mark: 5]

When the brakes of a car are fully applied the car will continue to travel some distance before
it completely stops. This stopping distance, d, in metres is directly proportional to the square
of the speed of the car, v, in kilometres per hour (kmh™).

When a car is travelling at a speed of 50kmh™" it will travel 12.3m after the brakes are fully
applied before it completely stops.

(a) Determine an equation for d in terms of v. [2]
The police can use this equation to estimate if cars are exceeding the speed limit.
A car is found to have travelled 33 m, after fully applying its brakes, before it completely stopped.

(b) Use your equation from part (a) to estimate the speed at which this car was travelling
before the brakes were applied. [2]

(c) After the brakes have been fully applied, identify one other variable besides speed that
could affect stopping distance. [1]

- (MATHAI/12_SL_Summer_2023_Q1) - Algebra-functions - Roots
[Maximum mark: 5]

Zaha is designing a bridge to cross a river. She believes that the weight of the steel needed
for this bridge is approximately 53 632 000kg.

The exact weight of the steel needed for the bridge is 55625000kg.
(@) Find the percentage error in Zaha’s approximation. [2]
Zaha’s design is used to build five identical bridges.

(b) (i) Find the weight of the steel needed for these five bridges, to three
significant figures.

(i)  Write down your answer to part (b)(i) in the form a x 10*, where 1 <a < 10,
kelZ. [3]
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IB DIPLOMA Mathematics Al SL P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

13 - (MATHAI/11_SL_Summer_2024_Q4) - Algebra-functions - Roots
[Maximum mark: 7]
A cell phone starts charging at 07:00. While being charged, the percentage of power, P, in
the phone is modelled by the function P=100—-60xa ", where ¢ is the number of hours
after 07:00.
(@) Find the percentage of power in the phone at 07:00. [2]
The percentage of power in the phone reaches 75 % at 08:00.

(b) Find the value of a. [2]

(c) Draw the graph of P=100-60xa ™ on the following set of axes. [2]

125

100 +

75

50

25

(d) State a mathematical reason why the model predicts the percentage of power in the
phone will never reach 100 %. [1]

14 - (MATHAI/11_SL_Summer_2024_Q5) - Algebra-functions - Roots
[Maximum mark: 6]

Maan deposited $100 000 into a savings account with a nominal annual interest rate of / %
compounded monthly. At the end of the eighth year, the amount in the account had
increased to $150000.

(a) Find the value of /. [3]
Maan withdraws the $150000 and places it in an annuity, earning a nominal annual interest
rate of 6.1 % compounded monthly. At the end of each month, Maan will receive a payment

of $1000.

(b) Find the amount of money remaining in the annuity at the end of 10 years. Express
your answer to the nearest dollar. [3]

2021 - 2025 8
= EXAMINENT

== Eminent Exam Preparation Resources

-WWW.EXAMINENT,COM




-WWW.EXAMINENT.COM

IB DIPLOMA Mathematics Al SL P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

15 - (MATHAI/11_SL_Summer_2024_Q10) - Algebra-functions - Roots

16 - (MATHAI/12_SL_Summer_2024_Q4) - Algebra-functions - Roots

[Maximum mark: 6]

At a particular building site, the number of square metres of bricks, #, that can be laid in one
working day varies directly with the number of bricklayers, B.

Five bricklayers can lay an area of 60 m” of bricks in one working day.
(a) Calculate the area that can be laid by 7 bricklayers in one working day.

At another building site, the time, ¢ hours, it takes to lay bricks varies inversely with the
number of bricklayers, B.

Five bricklayers take 8 hours to lay an area of 60m”.

(b) Calculate how long it takes 12 bricklayers to lay an area of 60m’.

(3]

(3]

2021 - 2025 9
= EXAMINENT

== Eminent Exam Preparation Resources




-WWW.EXAM[NENT,COM

IB DIPLOMA Mathematics Al SL P1

ANSWERS

2021 - 2025 165
= EXAMINENT

== Eminent Exam Preparation Resources



IB DIPLOMA Mathematics Al SL P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

1 - (MATHAI/11_SL_Summer_2021 Q1) - Algebra-functions - Roots

(@) mwn=3+
6+E
16
=3.14678... [%, 31‘()—"’9} (A1)
=3.1468 A1

Note: Award A7 for correct rounding to 4 decimal places.
Follow through within this part.

[2 marks]
1468 —
(b) ‘m x 100 (M1)
T
Note: Award M1 for substitution of their final answer in part (a) into the percentage
error formula. Candidates should use the exact value of © from their GDC.
=0.166(%) (0.165754...) A1
[2 marks]

2 - (MATHAI/11_SL_Summer_2021 _Q4) - Algebra-functions - Roots
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IB DIPLOMA Mathematics Al SL P1 CH1- ALGEBRA-FUNCTIONS-ROOQOTS

3 - (MATHAI/12_SL_Summer_2021_Q7) - Algebra-functions - Roots

4 - (MATHAI/10_SL_Winter_2021 Q5) - Algebra-functions - Roots

640 640
+0.5 OR h(14)=
4 9=77

Note: Award (M1) for substituting 4 or 14 into 4. This can be implicit from
seeing 3.77 (3.76530...) or 40.5.

@ A=

+0.5 (mM1)

3.77 < h(x)<40.5 (3.76530... < h(x) <40.5) A1A1
Note: Award A7 for both correct endpoints seen, A7 for the endpoints in a correct interval.
[3 marks]
640 640
b i h(x)=10 OR h''(x)= OR Ah'(10)= M1
®) O A =03 10)=\[0=03 (M1)
(x=) 821 cm (8.20782...) A1
(i) atinthatis 10 cm high will have a diameter of 8.21 cm (8.20782...) A1
Note: Condone a correct answer expressed as the converse.
(i) 4<h'<14 A1
Note: Accept 4 <y <14. Do not FT in this part.
[4 marks]

Total: [7 marks]
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CH1- ALGEBRA-FUNCTIONS-ROOTS

5 - (MATHAI/10_SL_Winter_2021_Q6) - Algebra-functions - Roots

6 - (MATHAI/11_SL_Summer_2022_Q5) - Algebra-functions- Roots

(@ x+y+z=600 A1
15x+10y+12z=7816 A1
x=2y A1

Note: Condone other labelling if clear, e.g. a (adult), ¢ (child) and s (student).

Accept equivalent, distinct equations e.g. 2y + y+2z =600.
(b) x=308, y=154, z=138 A1A1

[3 marks]

Note: Award A7 for all three correct values seen, A1 for correctly labelled as x, y or z.
Accept answers written in words: e.g. 308 adult tickets.

[2 marks]
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7

- (MATHAI/12_SL_Summer_2022_Q9) - Algebra-functions - Roots

(@) Accept any one of the following (or equivalent):
one minimum and one maximum point
three x-intercepts or three roots (or zeroes)
one point of inflexion

Note: Do not accept “S shape” as a justification.

® () (@=)-5

@iy 8=a+b+c
4=8a+4b+2c
0=27a+9b+3c

R1

A1

A2

Note: Award A2 if all three equations are correct.

Award A1 if at least one is correct. Award A1 for three correct equations

that include the letter “d”.

iy a=2,b=-12,c=18

(¢) equating found expression to zero
0=2¢ 12 +18t-5
t=0.358216...,1.83174...,3.81003. ..

(so total time in debt is 3.81003...-1.83174...+0.358216 ~)
2.34 (2.33650...) years

A1

(M1)

(A1)

A1

[1 mark]

[4 marks]

[3 marks]
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CH1- ALGEBRA-FUNCTIONS-ROOTS

9 - (MATHAI/12_SL_Summer_2023 Q1) - Algebra-functions - Roots

(a) attempt to substitute into percentage error formula
53632000 —55625000
55625000
3.58 (%) (3.58292...(%))

x100

Note: Award (M7)AO0 for a final answer of —3.58(%) or 0.0358.

(b) (i) 278 000 000

(i) 2.78x10°

(M1)

A1

[2 marks]

A1

A1A1

Award AOAO for answers such as27.8x107.

Note: Award A7 for correct mantissa, consistent with their answer in part (b)(i).
Award A7 for a correct exponent, consistent with their answer in part (b)(i).

[3 marks]

10 - (MATHAI/12_SL_Summer_2023 Q8) - Algebra-functions - Roots
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IB DIPLOMA Mathematics Al SL P1

CH1- ALGEBRA-FUNCTIONS-ROOTS

14 - (MATHAI/11_SL_Summer_2024_Q5) - Algebra-functions - Roots
(a) EITHER

N =96

PV =%x100000

FV =+£150000

PlY =12

C/lY =12 (M1)(A1)

OR

N =8

PV =x100000

FV =+150000

P/Y =1

ClY =12 (M1)(A1)

OR

150000 = 100000(1 + (M1)(A1)

12x8
100x12}

Note: Award M1 for an attempt to use a financial app (at least 3 entries, not necessarily
correct) or an attempt to use a compound interest formula.
Award A1 for all entries correct in financial app or correct substitution in
compound interest formula.

THEN

1=5.08 (5.07903...) A1

[3 marks]

N =120

1% =6.1

PV =7x150000
PMT =+1000
P/Y =12
c/Yy =12

(b)

(M1)(A1)

Note: Award M7 for an attempt to use a financial app (at least 3 entries, not necessarily
correct). Award A1 for all entries correct in financial app (condone missing -/+ sign
if the correct final answer is seen).

FV =($) 110867 A1

Note: Answer must be correct to nearest dollar to award the final A71. Award (M1)(A1)AQ0 for
an unsupported final answer to a greater degree of accuracy eg. ($) 110866.70. ..
Award M1A1AQ for a truncated answer of 110866 if no working is shown.

[3 marks]
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