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1 Sulfur has fou ble · t rsta 1so opes ass howni le b I ntab eow. 
Relative isotopic mass of S Percentage abundance I % 

31.97 94.93 

32.97 0.76 

33.97 4.29 

35.97 0.02 .. 
(a) Define the term relative Isotopic mass. . 

I ., - ,. 

• . ..... (1) 

(b) Use the data above to calculate the relative atomic mass of sulfur to two decimal places. , - . 
' .- n- -

(1) 
(c) A compound X, has the following composition by mass: C, 39.3%; H, 8.2%; S, 52.5%. 

Use the data above to calculate the empirical formula of X. 

[2] 
, [Total: 4) 

Plge1af8 

: Scanned with 

: Cl CamScanner· 



2 Azomelhane, c.H,N2 exists aa a gaseous compound In one of Its forms and It can b8 
decomposed to produce gases under certan conditions. 

20 an' gaseous sample of C..H,N2was analysed using combustion with 200 cm3 of oxygen giving 
ooty co,. N11nd HaO. 130 cm' of oxygen was found to be unreacted. 
The resultant gas mixture was cooled and passed through NaOH(aq) and a further -40 cm3 

reduction In volume occurred .• All V9lumes are measured at 30 °C. 

Write a ba\andtd equatic>IY for the complete combustion. of azomethW!e, C.H_.N2. 
- -~l~t~ the ~lUIJ;lft pf ,oxygen used ai,d ~ deduce ~ value_ 9f ! ~nd Y: 

(Total: 4) 
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3 (•) Chromium dioxide, OOJ, is highly conductive and magnetic, and can be used in data tape. 
When CrOJ Is dissolved in dilute Inorganic acid, 03• and erJ0,2- are fanned . . ·-

(I) State the oxidation number of chromium for the followlnQ: 

I •-llorl no. al clvomlum I cr3· _._! ooj (1) 

(II) Construct half-equations for the following: 

• reduction of Crq2 to 03• in~iUff\➔ 

.......................... . (1) 

• oxidation of 002 to Cr2')r2- in acidic medium ....... --
.. .... .. ... [f] 

(Ill) Hence, ~a a baianced. overall 'i'ualion fo/ the reacttn ~ &d2 ,,{aa'd. .. . 

(b) Potassium iodate (V), KIO, tablets can be used to protect against accumulation of radioactive 
iodine due to emergency nuclear events. 

In a method to dete,mine the percentage purity of KIOJ (M, = 214) tablets, the following 
reaction is allowed to take place first with excess iodide. 

10, - + 51- + 6W -+ 31z + 3H20 

The iodine, Iz produced is determined by titration with thlosulfate, sz0,2-. 

2S20i- + 1,2 .-+, S.9~- !° 2r . -

When a 0.100g tablet was1 Virialyseo- ·usin'tr 'tMi methoa, 12.0 cm3 of 
_0.20 mot dm-1 of thio · · eaction. 

, (I) . ~ 09<fuce . • elwe9A.KIO, a~ ~l-ions.♦ 

. \} . • (1) 

(II) Hence, calculate the number of mol~~et and subsequently determine 
the percentage purity of the 0.1~ · KfO~blet. -

(2) 
Pape3oljl 

· Scanned with 

a} umScanner-



4 (a) Complete the .•pdf le configuratloJ> of the c6♦ ~. 

(Total: 7J 

. ......... (1) 

(b) Sketch and label the ~ and 3da' orbltal1 of cu•, showing dearty the axes. 

r 

(2) 

(c) A beam of "N'-was passed through an electric field and defle~ at an angle of 21•. 
. -

' (t) Calculate the angle of deflection for a beam of' 83Q,• that is passed through the same 
electric field at the same speed. Give your answer t; one decimal place. 

j -

" 

(1) 
(R) State how else the pathways of beams of 14N ... and 63tu• will differ In the electric field In 

tenns of the direction of deflection. 

..t. .(11 
P.4ol8 
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(cl) (I) Write 1n lqUlllon, wtlh ,tate 1ymbol1, for lhe second Ionisation ene,gy of element A. 
4-f - ' . - 7 --

.............................. (1) 

(II) Thi mt MYen k>nfutlon enefglet of element A ere II follows: 

lonillllon.,..,,,,, 
4th I 5th .. 1 11t 2nd 3rd 71~ kJmol"' 

. - I . 
A 1310 3390 5320 7450 110999 ~ IJrnD 

- -
UM the data lo dedu0e the group number foj.81ement A· . . 

..... (2) 

.. ......................... (2) 

Jl . e_._~.,. .. "' . "' ) 
(•) ~ the'size bf the following isoe~nic ions in ascending~ (smallest lo largest). 

Explain your answer. 

. JrotaT:J(IJ ,. 
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