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Paper I 

A1. −1 ± √3.  2. 𝑥 = 0 or 9.  3. (a) 3/𝑥; (b) cos 2𝑥 − 2𝑥 sin 2𝑥. 

4. (a) 
14 (𝑙𝑛|𝑥 − 4| − 𝑙𝑛|𝑥|) + 𝑐; (b) 

12 𝑒𝑥2 + 𝑐.  5. 𝑥 = 𝜋2  or 2𝜋3 .  6. 𝑥 = 25.  7. (a) 15352 (b) 4/5.  8. – 

9. 16/√5.  10 (b) -2. 

B11. (a) (i) 
−11𝑥3−6𝑥2(3𝑥−2)5 ; (ii) 𝑎/(𝑎2 − 𝑥2); (c) (i) 𝜋(ℎ − 𝑥)2𝑥tan2𝛼; (ii) 

34 cot 𝛼. 

12. (a) (i) (𝑛𝑘)𝑝𝑘(1 − 𝑝)𝑛−𝑘; (ii) 𝑛𝑝, 𝑛𝑝(1 − 𝑝); (b) (i) (𝑛−1𝑐−1)𝑝𝑐(1 − 𝑝)𝑛−𝑐. 

13. (a) 3 ± 𝑖, ( 2−𝑖−1), ( 2𝑖−1), 𝐵 = ( 2 2−𝑖 − 1 𝑖 − 1); (b) −4, 1, 6, ( 4−53 ) , ( 30−4) , (453). 

14. (b) 𝑒𝑖𝜃, where 𝜃 = 𝜋8 + 𝑛𝜋2 , 𝑛 = 0,1, …; If you regard the square root of i as only having one value 

(rather than being +/- that value) then you will get 𝜃 = 𝜋8 + 𝑛𝜋. 

15. – 

16. (b) 24; (d) 𝜋, √𝜋. 

17. (a) (i) sin (𝑦𝑥) = 2𝜋𝑥; (ii) 𝑥 = tan (𝑥+𝑦)2  (b) 𝑦 = cosec2𝑥. 

18. (a) (𝜕𝑢𝜕𝑠)𝑡 + (𝜕𝑢𝜕𝑡)𝑠(𝜕𝑡𝜕𝑠)𝑣; (b) 𝜇 = 𝐴𝑥−3, 𝑓 = −𝑥−2 sin 𝑦 + 𝑐. 

19. (c) ∑ sin 𝑛𝜋𝑥𝑙 (𝐶𝑛 cos 𝑛𝜋𝑐𝑡𝐿 + 𝐷𝑛 sin 𝑛𝜋𝑐𝑡𝐿∞𝑛=1 ). 

20. (a) (i) No; (ii) Yes; (iii) No; (b) (i) 3; (ii) 4; (iii) 1/90. 

 

Paper II 

A1. -  2. Both zero  3. (12 , 12 , 12)  4. 𝛼 = ±1  5. Max at 𝑥 = 0, Min at 𝑥 = 2  6. – 

7. 𝑦 = 𝑥 − 1  8. Ignoring their (apparently daft) suggestion and finding the Taylor Series directly gives ln 2 + 𝑥2 + 𝑥28 .  9. 0 to  𝜋4 , 3𝜋4  to 5𝜋4 , 7𝜋4  to 2𝜋. 

B11. (a) (1, 2, 4) + 𝜆(1, 2, −2) or 𝑥 = 1 + 𝜆, 𝑦 = 2 + 2𝜆, 𝑧 = 4 − 2𝜆; 

(b) (1, −1, 0) + 𝑧(2, 3, 1); (c) √3549. 

12. (ii) 𝑦 = 𝐴𝑒𝑡(−𝜆+√𝜆2−4𝑘 )2 + 𝐵𝑒𝑡(−𝜆−√𝜆2−4𝑘 )2 , oscilliatory if 𝜆2 < 4𝑘; (ii) 𝜔 = √4𝑘−𝜆22 , 𝑡 = 2𝜆 ln 43; (iii) 

1(1+𝜔2)2 √16 + (2−2𝜔2𝜔 )2
 ??? 

13. (a) (1,0) saddle, (0,1) min, (0,-1) max, (2,1) max, (2-1) min; (b) (i) 
1√2 (1, 0, −1); 

(ii) 
𝑢√2 (−1, 0, 1); (iii) (0,1). 

14. (a) (i) -4; (ii) 
14 (3 −5 11 1 −11 −3 −1); (b) 5; (c) 𝑏 = 𝑎 or 𝑐 = 𝑎 or 𝑐 = 𝑏. 

15. (b) 
𝜋490; (c) 𝐴0 = 1; 𝐴𝑛 = 2(−1)𝑛 cos 𝑛𝜋𝑥/(𝑛2𝜋2 + 1). 

16. (c) 𝑬 = 𝒓𝑟3; 𝛁 × 𝑬 = 𝟎. 

17. (c) (i) 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶); (ii) 𝑃(𝐴); (iii) 𝑃(𝐵); (iv) 𝑃(𝐴 ∪ 𝐵); (v) 𝑃(𝐵|𝐴); (d) 𝑁 = 3744. 

18. (a) 𝑒2 − 3; (b) 
16; (c) 𝜋 − 23. 

19. (a) zero, 
𝜋4; (b) zero. 



20. - 


