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WMA13/01 MAY/JUNE 2022

Question 1 6 marks Applications of Differentiation

WORKED SOLUTION Question 1 · WMA13/01 May/June 2022

1 Part (a)
Differentiate the sixth power and multiply by the derivative of : .

2 Part (b)
At , the tangent gradient is . The normal gradient is

. Thus

Rearranging with integer coefficients gives the required equation.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2022

Question 2 9 marks Functions, Composition & Inverses

WORKED SOLUTION Question 2 · WMA13/01 May/June 2022

1 Part (a)
, then .

2 Part (b)
Let . Then , so  and

. Exchange x and y. The inverse cannot have input , since this is not an
output of f:  would imply .



3 Part (c)
Here  and  are required by the input and denominator. Substitute into both
functions:

Thus , giving . By the quadratic
formula, . Neither value is excluded.

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2022

Question 3 6 marks Integration

WORKED SOLUTION Question 3 · WMA13/01 May/June 2022

1 Part (a)
Since , the numerator is  times this derivative. The denominator is positive
because , so



2 Part (b)
Apply the limits to (a) and combine the logarithms:

Hence , so . This gives  and
, consistent with .

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2022

Question 4 7 marks Log Graphs & Exponential Models



WORKED SOLUTION Question 4 · WMA13/01 May/June 2022

1 Part (a)
The slope is  and the vertical intercept is 3.08. The plotted vertical
coordinate is , not N.

2 Part (b)
Taking logs of  gives . Compare with (a):  and

. Thus  and . To three
significant figures:

3 Part (c)
Use the unrounded logarithmic model to avoid rounding drift:

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2022

Question 5 8 marks Modulus



WORKED SOLUTION Question 5 · WMA13/01 May/June 2022

1 Part (a)
(i) At , , so the y coordinate of A is 7. (ii) The minimum occurs when the
modulus vanishes: , hence .

2 Part (b)
 means , or . Add 9 and divide by the positive k,

preserving both strict inequality signs.

3 Part (c)
For , the graph is ; for , it is . The intersection of the right
branch with  has . For it to lie strictly to the right of the vertex,

For these k, the left-branch intersection has , so both intersections exist and
differ. At  the two points coincide at the vertex. Each straight branch can supply at most
one intersection; when the right branch is inadmissible, two distinct points cannot occur (k=2 gives
parallel, unequal left lines).

✓ FINAL ANSWER

(a)  (b)  (c) 

Dr Eslam Ahmed · eliteigcse.com



WMA13/01 MAY/JUNE 2022

Question 6 10 marks Applications of Differentiation



WORKED SOLUTION Question 6 · WMA13/01 May/June 2022

1 Part (a)
Use product and chain rules:

With a common denominator,

This derivative formula applies for ; the endpoint derivative is not finite.

2 Part (b)
The denominator is positive in the derivative domain. Thus .

3 Part (c)
The derivative changes from positive to negative at , so this is the local maximum P.
Substitute into f: .

4 Part (d)
On , f rises from  to , then decreases to . The other
stationary point  is outside this restricted interval. Thus the minimum and maximum of f on it are

 and 10. Applying the positive vertical transformation  gives endpoints
 and , both attained.

✓ FINAL ANSWER

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

Dr Eslam Ahmed · eliteigcse.com
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Question 7 8 marks Trig Identities & Exact Values

WORKED SOLUTION Question 7 · WMA13/01 May/June 2022

1 Part (a)
On the domain of the original equation, multiply by :

Divide by the nonzero  and use :

Collect the terms to obtain the displayed equation.



2 Part (b)
Put . Then , so  or . The second would give

, which is impossible. For , we have . Thus

Hence  or  radians. Both satisfy the original denominator
restrictions.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com
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Question 8 12 marks Numerical Methods



WORKED SOLUTION Question 8 · WMA13/01 May/June 2022

1 Part (a)
Differentiate the velocity:

At a stationary velocity, , so  and
 seconds. The second derivative  is

negative, so this is a maximum. Substitute this unrounded time into v to get  metres
per second.

2 Part (b)
Integrating the velocity gives . Evaluate between 0 and T:

Rearrange to  and divide by 12.

3 Part (c)
With , substitution gives . Continuing with unrounded values gives

Further iteration settles at  seconds. Thus (i)  and (ii) the race time is
 seconds, to four decimal places.

✓ FINAL ANSWER

(a)  (b)  (c)

Dr Eslam Ahmed · eliteigcse.com
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Question 9 9 marks Trig Equations & R-Form



WORKED SOLUTION Question 9 · WMA13/01 May/June 2022

1 Part (a)
Differentiate by the quotient rule:

Inside the stated interval, . At the interior minimum M, , so its numerator is zero,
giving the required equation.

2 Part (b)
Write , where ,  and 
. The equation becomes . Let , so . The
solutions in the closed boundary range include , , and

Both boundary values are outside the original open domain (and make its denominator zero). The
sole interior stationary point is M; the derivative changes from negative to positive there.

✓ FINAL ANSWER

(a)  (b) 

Dr Eslam Ahmed · eliteigcse.com


