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Topic: Matter & Thermal Physics 

Section 1 
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ENGAA S1 2020 - Question 24

𝑥2
ENGAA S1 2020 - Question 24 - Worked Solution

2
𝑥36 𝑥22276 92 16 12253

 

Answer is E 

 𝐴 =  −−+𝐴 =
 

3
1]+𝐴 = [         𝑥 = 1  ) 𝑑𝑥)−𝑥(−(𝑥=1

3𝐴 = ∫ 
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ENGAA S1 2020 - Question 34

ENGAA S1 2020 - Question 34 - Worked Solution 𝑑𝑦𝑑𝑥 5

15

0 1/5 

 
 

 

 

 

 

 

 

 

 

 

 > 0)5𝑝 − 1(𝑝36 𝑛𝑒𝑒𝑑 𝑤𝑒    𝑝 =𝑜𝑟𝑝 = 0   𝑝 > 036−2𝑝180  > 0𝑎𝑐− 42𝑏For definite turning point 

 + 𝑐𝑏𝑥+2= 𝑎𝑥  + 3𝑝𝑝𝑥√+ 62= 3𝑥 
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15
  

Answer is A 

 𝑝 < 0   , 𝑝 > 
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ENGAA S1 2020 - Question 40

ENGAA S1 2020 - Question 40 - Worked Solution 

32𝑑𝑦𝑑𝑥 12𝑑𝑦𝑑𝑥 𝑥𝑥 3294𝑑𝑦𝑑𝑥 94 12
  

Answer is C 

 ) =(𝑥 =  𝑥 =  =√  − 2 = 0√3=  − 2𝑥= −4 + 6𝑥  2− 𝑥𝑦 = 2 − 4𝑥 + 4𝑥 
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ENGAA S1 2019 - Question 23 

ENGAA S1 2019 - Question 23 - Worked Solution 

  

Answer is B 

 𝑝 = −3  − 3 + 6𝑝 + 2𝑝 + 𝑞 − 𝑞 = 027  + 6𝑝 + 𝑞 = 027  3 − 2𝑝 + 𝑞 = 0  𝑖𝑛 𝑥 = −1  𝑎𝑛𝑑 𝑥 = 3 , 𝑠𝑢𝑏 𝑒𝑛= 0  𝑤ℎ′𝑦  + 𝑞𝑝𝑥+ 22= 3𝑥′𝑦 
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ENGAA S1 2019 - Question 33 

ENGAA S1 2019 - Question 33 - Worked Solution 

 𝑓𝑑𝑥 = −12
40 − 3 ∫

 𝑓𝑑𝑥 = 7 − 2 × 42
4𝑓𝑑𝑥 − 2 ∫2

42𝑓𝑑𝑥 − ∫−2
24𝑓𝑑𝑥 − 2 ∫−2

2∫
 𝑖𝑠𝑓𝑑𝑥 = 7     (𝑡𝑎𝑘𝑖𝑛𝑔 2(①) 𝑜𝑓𝑓 𝑡ℎ2

44𝑓𝑑𝑥 − ∫−2
2∫

 𝑓𝑑𝑥 = 74
−2𝑓𝑑𝑥 + ∫−2

2𝑑𝑥 + ∫)𝑥(4𝑓−2
2∫

 𝑑𝑥 = 7)𝑥(𝑓−2
4𝑑𝑥 − ∫)𝑥(5𝑓−2

2∫  𝑎𝑛𝑑 𝑎𝑙𝑠𝑜  𝑑𝑥 = 4  − − − −①)𝑥(𝑓2
4𝑑𝑥 + ∫)𝑥(2𝑓−2

2∫ 
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−1−3 13
ENGAA S1 2019 - Question 35

ENGAA S1 2019 - Question 35 - Worked Solution 

7!3! 4!

  

 

Answer is E 

 4= 5670𝑥34𝑡0
𝑥× ∫5670  3× 4𝑡5670                                          =  3× 8𝑡81×35=3(2𝑡)4 . 3=3𝑡3𝐶   4 𝑥𝑡𝑜 𝑔𝑜 𝑡𝑒𝑟𝑚 𝑤𝑖𝑙𝑙 3𝑡  𝑑𝑡)7𝑡7+ ⋯ + +𝐶3𝑡3+ 𝐶2𝑡2𝑡 + 𝐶1+ 𝐶0𝐶(= ∫)𝑥(𝑓

 𝑑𝑡7)3 + 2𝑡(0
𝑥= ∫)𝑥(𝑓 

 

 

 

   

Answer is A 

 =𝑓𝑑𝑥 =2
4∴  ∫
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ENGAA S1 2018 - Question 29

ENGAA S1 2018 - Question 29 - Worked Solution 

𝑥33923 323
  

Answer is A. 

    =  20−   =
 20−2

−2]    = [9𝑥 −
 )4 × 5(𝑑𝑥 −29 − 𝑥−2

2𝐴 = ∫  𝑥 = ±2 = 42𝑥  25 = 9 − 𝑥Intersect at: 

 )3 + 𝑥)(3 − 𝑥(=2𝑦 = 9 − 𝑥 
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ENGAA S1 2018 - Question 33

ENGAA S1 2018 - Question 33 - Worked Solution 

𝑑𝑦𝑑𝑥
1234 1212 1234 12 14

  

Answer is C. 

 =−𝑘 =   𝑖𝑛𝑡𝑜 ①)+ 𝑘    (𝑠𝑢𝑏 𝑥 =    =   𝑖𝑛𝑡𝑜 ②)     (𝑠𝑢𝑏 𝑥 =𝑦 =  𝑥 =  6𝑥 − 2 = 1So when tangent 

Gradient of y-axis is 1 

 = 6𝑥 − 2  − 2𝑥 + 12𝑦 = 3𝑥  − 2𝑥 + 12② 𝑦 = 3𝑥  ① 𝑦 = 𝑥 + 𝑘 
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ENGAA S1 2018 - Question 49

16 27
ENGAA S1 2018 - Question 49 - Worked Solution 

𝑥𝑚+1𝑚 + 1 16 272𝑚+1𝑚 + 1 16 27 32 29𝑥𝑚+2𝑚 + 2 32 292𝑚+2𝑚 + 2 32 29
 ② (①)

     ②√=
 

√=2
0][

 
√𝑑𝑥 =𝑚+1𝑥0

2∫       ①√=
 

√=2
0][

 
√𝑑𝑥 =𝑚𝑥0

2∫ 
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www.oxbridgemind.co.uk𝑚 + 1𝑚 + 2 329 71612 149
  

Answer is E. 

 𝑚 = 5/2 2𝑚 = 5  149𝑚 + 9 = 7𝑚 +  )𝑚 + 2(×=)𝑚 + 1(  ×=2 ×
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ENGAA S1 2018 - Question 51

ENGAA S1 2018 - Question 51 - Worked Solution 

𝑑𝑓𝑑𝑥
𝑑𝑡𝑑𝑥 𝑎𝑥2216𝑎2 4𝑎2

 6 = 6𝑎  128 = 6𝑎 +     ②18=)2(− 𝑓)4(𝑓  12= 6𝑎 +)2(− 𝑓)4(𝑓       ①12+−𝑑𝑡 =2
4∫

 𝑑𝑥)𝑥(𝑔2
4+ ∫4

2]𝑑𝑥 = [2
4∫

 12𝑑𝑥 =)𝑥(𝑔2
4∫  )𝑥(+ 𝑔𝑎𝑥=  )𝑥(+ 𝑔𝑎𝑥=)𝑥(′𝑓 
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ENGAA S1 2017 - Question 39

ENGAA S1 2017 - Question 39 - Worked Solution 

𝑑𝑦𝑑𝑥 𝑑𝑦𝑑𝑥

364

  

 

Answer is D 

 24𝑞 =  )4 × 9(+12𝑞 = −  − 4𝑝12𝑞 = −  9 into ①Sub p = -

 = −9⇒ 𝑝 = −  = 0364𝑝 +  ①- ② 
 + 8𝑝 + 𝑞 = 0 − − − −②48⇒  + 2𝑝 × 4 + 𝑞 = 02)4(3  𝑥 = 4 ∶  = 0  − − − − − ①12⇒ 4𝑝 + 𝑞 +  + 2𝑝 × 2 + 𝑞 = 02)2(3  𝑥 = 2 ∶  = 0 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 ∶  𝐴𝑡  + 𝑞𝑝𝑥+ 22= 3𝑥 

 

 

  

Answer is A. 

 𝑎 = 1  
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ENGAA S1 2017 - Question 43

ENGAA S1 2017 - Question 43 - Worked Solution 

𝑑𝑑𝑥 62
  

Answer is E 

 3                               = 19440𝑥  3𝑥4860𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑒 ∶ 4 ×  4𝑥4860                         =  4)3𝑥(.2) . 2 𝑦 = (𝑖𝑛 𝑡𝑒𝑟𝑚 4𝑥   𝑦𝑖𝑛 𝑡𝑒𝑟𝑚 4 𝑥𝑎𝑡 𝑙𝑜𝑜𝑘 𝑠𝑜,𝑛−1= 𝑛𝑥]𝑛𝑥[ 
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ENGAA S1 2017 - Question 51

ENGAA S1 2017 - Question 51 - Worked Solution 

𝜋4 𝜋4𝜋2
  

Answer is H 

  )(2𝑥 + 𝑦 =𝑠𝑖𝑛 𝑠𝑖𝑛   ))(2 (𝑥 + ⇒ 𝑦 =𝑠𝑖𝑛 𝑠𝑖𝑛  𝑥 → 𝑥 +Translation : 

 𝑥 → 2𝑥Stretch in x-axis 

  )𝑥( 𝑦 =𝑠𝑖𝑛 𝑠𝑖𝑛Initially: 
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ENGAA S1 2016 - Question 43

ENGAA S1 2016 - Question 43 - Worked Solution 

3
33 3

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 ) > 0√𝑎) (𝑥 −√𝑎3 (𝑥 +  ) > 02)√𝑎− (23 (𝑥
 ) > 02)√𝑎− (2𝑥 = 3 (𝑥′𝑓  2− 𝑎2𝑥 = 3𝑥′𝑓  𝑥2− 𝑎3= 𝑥)𝑥(𝑓 
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3 3
  

Answer is G 

 √𝑎  , 𝑥 ≥√𝑎𝑥 ≤ − 
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ENGAA S1 2016 - Question 45

ENGAA S1 2016 - Question 45 - Worked Solution 

  

Answer is E 

 − 52)𝑥 − 4(𝑦 = −After the reflection it will be 4 units below the line and a negative quadratic. 

it is a positive quadratic. 

Then the reflection, the bottom point of the curve is 4 units above the line y = - 1 and 

 As this is a shift to the right by 4 and up by 3. + 32)𝑥 − 4(𝑦 =This transforms the curve into 

First the translation 
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ENGAA S1 2016 - Question 51

ENGAA S1 2016 - Question 51 - Worked Solution 

 

 

 

 

 

 

 

 

 

 
 

 7

x=

 7 4

 1

 

 

 

 2𝑦 = 3 − 3𝑥area enclosed by the x axis and the parabola 

 and x = 7 is the same as the + 42)𝑦 − 1(𝑥 = 3The area enclosed by the parabola 

Imagine the line x = 7 as the x axis. 

 𝑦 = 0  , 𝑦 = 2 𝑦 = 1 ± 1  = 12)𝑦 − 1(  = 32)𝑦 − 1(3  + 4 = 72)𝑦 − 1(3 
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23x

y=3-
 3

 1

 1

-

 

Answer is A 

 𝐴 = 4  )−2(𝐴 = 2 −  ))−1(− (−3 −)3 − 1(𝐴 =  1−1]33𝑥 − 𝑥[𝐴 =  𝑑𝑥23 − 3𝑥−1
1𝐴 = ∫ 
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