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2023 MA092 Specialist Mathematics Exam 1 assessment guide 
Specialist Mathematics - Exam 1 – MA092
2023 Assessment Guide


Marking Guide
Question 1 (4 marks)
a.	Various options
	Multiply out/Long division/synthetic division



     			A1* Ans. Given


	With long division/synthetic division, must see remainder 


b.	asymptotes: 			A1 (must be correctly labelled and positioned)
shape	A1 (two branches, asymptotic behaviour – not bending away, must have correct asymptotes
x=3 – between y=2.5 to 3.5)

	intercepts: 			A1 (must be correct)



Question 2 (3 marks)




	M1 (must be  or expansion of cube and put into factorised Cartesian form x+iy)

     			M1 use of tan/attempt solve cubic equation = 0/diagram

      		A1

Note: .
Question 3 (3 marks)

a.		



	    				M1 – must attempt  or .

							If just  and nothing else, don’t award mark.

When x = 2, acceleration = .		A1

Note: 

b.							A1



Question 4 (3 marks)


	M1 chain and product rules. Allow  in denominator, allow RHS non-zero, must have =sign
Alternative: 




Or  or  (unlikely)


At ,				M1 – must have first M1



      					A1


Question 5 (3 marks)





	M1 – allow missing , must be correct form, may be a definite integral.  and  selected correctly


 		A1 – may be definite integral. Allow missing 



	A1 (equivalent answers acceptable – correct work previous)
Question 6 (4 marks)

a.			A1

	 

									A1


b.	, 							A1 (may be buried in 
												calculation)

		

							A1



Note: by symmetry, ,  are acceptable.

Question 7 (4 marks)

  

   					A1 (must have terminals, dt)




let ,  					M1   (quadratic )

					H1 (correct their terminals, integrand, du)

    

    




    	A1 (equivalent  in  form acceptable – allow double of answer: )




Note:  with  leads to 



And  with  leads to 


Question 8 (4 marks)


	A1 (find  in correct form)
So true for n = 1.
Assume true for n = k :		

	M1 (must state assumption)

Prove for n = k  + 1:		


					M1 (diff of )

   

   						A1* ans. in correct form

So proven for all .






Question 9 (6 marks)
a.	 D(0, 2, 0) 						A1

b.	

				A1 for both (allow column/row vector notation)									*ans. given

c.	

		M1

A vector normal to the plane is 

Using point A and  the Cartesian equation is

						A1 (negative is fine)
d.	Substitute point C

	

							H1

e.							H1 (must be norm of their vector normal to plane)


Question 10 (6 marks)



a.							A1 (, )


b.		



	   , 	M1 (allow ) 


	   , 

	   							A1*ans. given


c.	It has travelled  of the circumference of the circle so .		A1


Note: 



d.	, 							M1 (reasonable attempt at diff – equate to zero)

           

           

           

           					A1

Note: May see 

Accept 
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