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WMA13/01 OCTOBER 2021

Question 1 9 marks Rational Algebra

WORKED SOLUTION Question 1 · WMA13/01 October 2021

1 Part (a)
Factor . A common denominator gives

The cancelled factor is nonzero throughout the original domain .

2 Part (b)
Let . Then , so . Exchange variable names. Since

 for , its range is . This becomes the inverse domain.



3 Part (c)
(i) By the quotient rule, . (ii) The numerator and
denominator are positive on , so  throughout its domain. Therefore f is increasing.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 2 10 marks Modulus



WORKED SOLUTION Question 2 · WMA13/01 October 2021

1 Part (a)
The modulus vanishes at , giving  and .

2 Part (b)
(i) The modulus is nonnegative and attains zero, so the range is . (ii)

, then .

3 Part (c)
For , . Thus  gives , so this branch
contributes . For , the right side is . Then  gives

, so this branch contributes . Combine the adjacent intervals.

4 Part (d)
The new vertex is at . Therefore  and , giving  and

.

✓ FINAL ANSWER

(a)  (b)  (c)  (d) 

Dr Eslam Ahmed · eliteigcse.com
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Question 3 6 marks Log Graphs & Exponential Models



WORKED SOLUTION Question 3 · WMA13/01 October 2021

1 Part (a)
(i) Extraction starts at : , so  and

 years. (ii) This is 14 years and
 months after 1 January 1800. Two full months have elapsed

from January 1814, so the date is in March 1814. Use the unrounded fractional year to identify the
month.

2 Part (b)
On 1 January 1870, . Substitute:

 tonnes.

3 Part (c)
As , , so  tonnes.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com
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Question 4 7 marks Trig Identities & Exact Values

WORKED SOLUTION Question 4 · WMA13/01 October 2021

1 Part (a)
Expand the compound angle using exact values:

Thus . If , this equation is impossible, so divide by :
.

2 Part (b)
Put , so . Part (a) gives . Since 
, the two permitted values are  and . Subtract  from
both and round last.



✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 5 6 marks Integration

WORKED SOLUTION Question 5 · WMA13/01 October 2021

1 Part (i)
Write the integrand as . A primitive is , because its derivative is

. Thus

2 Part (ii)
Since , reverse the chain rule:

✓ FINAL ANSWER

(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com
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Question 6 8 marks Differentiation Techniques

WORKED SOLUTION Question 6 · WMA13/01 October 2021

1 Part (i)
Differentiate to obtain . At a stationary point in , x is nonzero, so

, giving  and . The original positive domain selects
, which exceeds . Hence .

2 Part (ii)
(a) Differentiate the squared sine with the chain rule: . Thus

, . (b) Since , the largest derivative is attained when :
.



✓ FINAL ANSWER

(i)  (ii) 

Dr Eslam Ahmed · eliteigcse.com
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Question 7 6 marks Log Graphs & Exponential Models

WORKED SOLUTION Question 7 · WMA13/01 October 2021

1 Part (a)
At , . Exponentiate to obtain

 kg.

2 Part (b)
Exponentiate the full equation:

Therefore  and .



3 Part (c)
If the base radius is  cm, the model gives  kg. Thus p is the predicted mass in
kilograms of a tree of base radius 1 cm.

✓ FINAL ANSWER

(a)  (b)  (c)

Dr Eslam Ahmed · eliteigcse.com
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Question 8 7 marks Differentiation Techniques



WORKED SOLUTION Question 8 · WMA13/01 October 2021

1 Part (a)
The principal arcsine curve increases from  through  to . It is concave down
on the negative-x half, concave up on the positive-x half, and vertical at both ends.

2 Part (b)
Differentiate the supplied inverse relation: . For , cosine is positive,

so . Taking the reciprocal gives

Thus ; the endpoints have vertical tangents, not finite derivatives.

3 Part (c)
At , . The gradient is . Hence

, so .

✓ FINAL ANSWER

(a)  (b)  (c) 



Dr Eslam Ahmed · eliteigcse.com
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Question 9 9 marks Numerical Methods



WORKED SOLUTION Question 9 · WMA13/01 October 2021

1 Part (a)
Write . By the product rule,

2 Part (b)
At O, , so the normal gradient is  and its equation is . At the other
intersection P, x is nonzero; equating curve and normal and dividing by x gives 
. Thus . Since P lies in the third quadrant, select the negative
square root.

3 Part (c)
Starting from , . Further unrounded iterates
are ,  and . The
continuing sequence settles at .

✓ FINAL ANSWER

(a)  (b)  (c)

Dr Eslam Ahmed · eliteigcse.com
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Question 10 7 marks Integration

WORKED SOLUTION Question 10 · WMA13/01 October 2021

1 Part (a)
Expand and use :



2 Part (b)
The zeros satisfy . The first two positive values are  and , so

. The squared curve is nonnegative, so integrate directly for the total shaded area:

Use  and  to obtain
.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com


