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SECOND TERMINAL EXAMINATION – 2022  
MATHAMATICS (SCIENCE) HSE II - ANSWERS 

 

 QUESTIONS FROM 1 TO 8.    3 MARK MARK 

1 (a) (𝑖)𝒚 1 

(b) 𝑓(𝑥) = 𝑥2𝑓(𝑥1) = 𝑥1
2      𝑓(𝑥2) = 𝑥2

2 

𝑓(𝑥1) = 𝑓(𝑥2) 

𝑥1
2 = 𝑥2

2 ⇒ 𝑥1 = 𝑥2 or 𝑥1 = −𝑥2𝒊𝒕 𝒊𝒔 𝒏𝒐𝒕 𝒏𝒐𝒏𝒆 − 𝒐𝒏𝒆 

𝑙𝑒𝑡𝑓(𝑥) = 𝑦 

𝑥2 = 𝑦 

𝑥 = ±√𝑦 𝒚 𝒊𝒔 𝒓𝒆𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒔𝒐 𝒄𝒂𝒏 𝒃𝒆 𝒏𝒆𝒈𝒂𝒕𝒊𝒄𝒆 𝒕𝒐𝒐 𝒉𝒆𝒏𝒄𝒆 𝒙𝟐 

is 𝒏𝒐𝒕 𝒐𝒏𝒕𝒐 

2 

2 (a) (𝑖𝑖𝑖) 
𝜋

4
 1 

(b) 𝑐𝑜𝑠−1 (
1

2
) + 2𝑠𝑖𝑛−1 (

1

2
)= 

𝜋

3
+ 2 ×

𝜋

6
 

                                           =
𝜋

3
+

𝜋

3
=

𝟐𝝅

𝟑
 

2 

3 (a) 𝒂𝒊𝒋 = 𝟐𝒊 − 𝒋 

      A=[
𝟏 𝟎
𝟑 𝟐

] 

1 

(b) 𝐴𝐵 = [
1 0
3 2

] [
1 2
2 0

]= [
𝟏 𝟐
𝟕 𝟔

] 2 

4 𝑊𝑟𝑖𝑡𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑠 𝐴𝑋 = 𝐵 

[
2 5
3 2

] [
𝑥
𝑦] = [

1
7
] 

𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 |𝐴| = [
2 5
3 2

] =−𝟏𝟏 

𝐴𝑋 = 𝐵 
𝑋 = 𝐴−1𝐵 

𝐻𝑒𝑟𝑒 𝐴−1 =
1

|𝐴|
𝑎𝑑𝑗(𝐴)𝑎𝑑𝑗(𝐴) = [

2 −5
−3 2

] 

𝑁𝑜𝑤 𝐴−1 =
1

−11
[

2 −5
−3 2

] 

𝑋 = 𝐴−1𝐵 [
𝑥
𝑦] =

−1

11
[
2 −5

−3 2
] [

1
7
]=[

3
−1

] 

𝒙 = 𝟑, 𝒚 = −𝟏 
 

3 
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5 𝐿𝑒𝑡 𝑥 𝑏𝑒 𝑡ℎ𝑒 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑎𝑛 𝑒𝑑𝑔𝑒 𝑜𝑓 𝑐𝑢𝑏𝑒 𝑎𝑛𝑑 𝑉 𝑏𝑒 𝑡ℎ𝑒  
𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑢𝑏𝑒. 𝑇ℎ𝑒𝑛,  𝑉 = 𝑥3 
∴  𝑅𝑎𝑡𝑒 𝑜𝑓 𝑐ℎ𝑎𝑛𝑔𝑒 𝑜𝑓 𝑣𝑜𝑙𝑢𝑚𝑒 𝑤. 𝑟. 𝑡 𝑡𝑖𝑚𝑒 
𝑑𝑉

𝑑𝑡
=

𝑑(𝑥3)

𝑑𝑡
= 3𝑥2

𝑑𝑥

𝑑𝑡
 

𝐼𝑡 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑒𝑑𝑔𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑐𝑢𝑏𝑒 𝑖𝑠 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔 𝑎𝑡 𝑡ℎ𝑒 

 𝑟𝑎𝑡𝑒 𝑜𝑓 3 𝑐𝑚/𝑠, 𝑠𝑜
𝑑𝑥

𝑑𝑡
= 3𝑐𝑚/𝑠     ∴

𝑑𝑉

𝑑𝑡
= 3𝑥2(3) = 9𝑥2𝑐𝑚3/𝑠 

𝑡ℎ𝑢𝑠 , 𝑤ℎ𝑒𝑛𝑥 = 10𝑐𝑚 ,
𝑑𝑉

𝑑𝑡
= 9(10)2 = 𝟗𝟎𝟎𝒄𝒎𝟑/𝒔 

𝒕𝒉𝒆 𝒗𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒄𝒖𝒃𝒆 𝒊𝒔 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 𝒂𝒕 𝒕𝒉𝒆 𝒓𝒂𝒕𝒆 𝒐𝒇  
𝟗𝟎𝟎 𝒄𝒎𝟑/𝒔 𝒘𝒉𝒆𝒏 𝒕𝒉𝒆 𝒆𝒅𝒈𝒆 𝒊𝒔 𝟏𝟎 𝒄𝒎 𝒍𝒐𝒏𝒈 

3 

6 
∫2𝑥𝑠𝑖𝑛(𝑥2 + 1). 𝑑𝑥 

𝑙𝑒𝑡 𝑢 = 𝑥2 + 1 
𝑑𝑢

𝑑𝑥
= 2𝑥𝑑𝑢 = 2𝑥. 𝑑𝑥 

𝑠𝑢𝑏𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔  ∫ 2𝑥𝑠𝑖𝑛(𝑥2 + 1)𝑑𝑥=∫ 𝑠𝑖𝑛𝑢 𝑑𝑢 
= (−𝑐𝑜𝑠𝑢) + 𝑐 

𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑢 = 𝑥2 + 1 
=−𝒄𝒐𝒔(𝒙𝟐 + 𝟏) + 𝒄 

3 

7(a) 𝒐𝒓𝒅𝒆𝒓 = 𝟐 𝒅𝒆𝒈𝒓𝒆𝒆 = 𝟏 2 

(b) 𝟎 1 

8(a) 𝒙 = 𝟐, 𝒚 = 𝟑 1 

(b) 𝒅𝒓𝒔 = (𝟏, 𝟐, 𝟐) 

𝒅𝒄𝒔 = (
𝟏

𝟑
,
𝟐

𝟑
,
𝟐

𝟑
) 

2 

 QUESTIONS FROM 9 TO 16.    4 MARK  

9(a) 2𝑥 + 3𝑦 = 𝑠𝑖𝑛𝑥 
𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑤. 𝑟. 𝑡.  𝑥, 𝑤𝑒 𝑜𝑏𝑡𝑎𝑖𝑛 
𝑑

𝑑𝑥
(2𝑥 + 3𝑦) =

𝑑

𝑑𝑥
(𝑠𝑖𝑛𝑥)           ⇒

𝑑

𝑑𝑥
(2𝑥) +

𝑑

𝑑𝑥
(3𝑦) = 𝑐𝑜𝑠𝑥 

⇒ 2 + 3
𝑑𝑦

𝑑𝑥
= 𝑐𝑜𝑠𝑥                      

⇒ 3
𝑑𝑦

𝑑𝑥
= 𝑐𝑜𝑠𝑥 − 2 

2 
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∴
𝒅𝒚

𝒅𝒙
=

𝒄𝒐𝒔𝒙 − 𝟐

𝟑
 

 

(b) 𝑙𝑒𝑡 𝑦 = 𝑒𝑠𝑖𝑛−1𝑥 
𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑤. 𝑟. 𝑡.  𝑥, 
𝑑(𝑦)

𝑑𝑥
=

𝑑(𝑒𝑠𝑖𝑛−1𝑥)

𝑑𝑥
 

⇒
𝒅𝒚

𝒅𝒙
=

𝒆𝒔𝒊𝒏−𝟏𝒙

√𝟏 − 𝒙𝟐
 

2 

10(a) 
(𝒊)𝒇 𝒊𝒔 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 𝒊𝒏[𝒂, 𝒃] 𝒊𝒇 𝒇′(𝒙) > 𝟎 

1 

(b) f ′(x) = – sin x  
(i)for each x ∈ (0, π), sin x > 0, 

 f ′(x) < 0 and so f is decreasing in (0, π).  

(ii)for each x ∈ (π, 2π), sin x < 0,  
    f ′(x) > 0 and so f is     increasing in (π, 2π).  

 

3 

11 𝑓 (𝑥) =  3𝑥4  +  4𝑥3–  12𝑥2 + 12  
 𝑓 ′(𝑥) = 12𝑥3 +  12𝑥2 –  24𝑥 =  12𝑥 (𝑥 –  1)(𝑥 +  2) 

𝑓 ′(𝑥)  =  0 𝒂𝒕 𝒙 =  𝟎, 𝒙 =  𝟏 𝒂𝒏𝒅 𝒙 = –  𝟐. 
 𝑁𝑜𝑤 𝑓′′(𝑥) =  36𝑥2  +  24𝑥 –  24 =  12 (3𝑥2  +  2𝑥 –  2) 

{

𝑓′′(0) = −24 < 0          𝟎𝒊𝒔 𝒕𝒉𝒆 𝒍𝒐𝒄𝒂𝒍 𝒎𝒂𝒙𝒊𝒎𝒂

𝑓′′(1) = 36 > 0                                                             

𝑓′′(−2) = 72 > 0      − 𝟐 𝒊𝒔 𝒕𝒉𝒆 𝒍𝒐𝒂𝒄𝒂𝒍 𝒎𝒊𝒏𝒊𝒎𝒂 

 

 
 
 
 

4 
 
 
 
 
 
 
 
 
 

 
 

12 𝐼 = ∫ 𝑒𝑥𝑠𝑖𝑛𝑥𝑑𝑥 
𝐵𝑦 𝑢𝑠𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑝𝑎𝑟𝑡𝑠 

𝐼 = 𝑒𝑥(−𝑐𝑜𝑠𝑥) − ∫ 𝑒𝑥(−𝑐𝑜𝑠𝑥)𝑑𝑥 
= −𝑒𝑥𝑐𝑜𝑠𝑥 + ∫ 𝑒𝑥(𝑐𝑜𝑠𝑥)𝑑𝑥 
𝐼 = −𝑒𝑥𝑐𝑜𝑠𝑥 + 𝑒𝑥𝑠𝑖𝑛𝑥 − ∫ 𝑒𝑥𝑠𝑖𝑛𝑥𝑑𝑥 
𝐼 = −𝑒𝑥𝑐𝑜𝑠𝑥 + 𝑒𝑥𝑠𝑖𝑛𝑥 − 𝐼 

4 

Therefore, by second derivative test, x = 0 is a point of local maxima 

and local maximum value of fat x = 0 is f (0) = 12while x = 1 and x = – 

2 are the points of local minima and local minimum values of f at  

x = – 1 and – 2 are f (1) = 7 and f (–2) = –20, respectively 
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2𝐼 = 𝑒𝑥(𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥) + 𝑐 

𝑰 =
𝒆𝒙

𝟐
(𝒔𝒊𝒏𝒙 − 𝒄𝒐𝒔𝒙) + 𝒄 

13(a) (iv) ∫ 𝒇(𝒙)
𝒃

𝒂
𝒅𝒙 1 

(b) 𝐴𝑟𝑒𝑎 = ∫ 𝑦𝑑𝑥
4
1

= ∫ √𝑥𝑑𝑥
4
1

 

=
2

3
[(4)

3

2 − (1)
3

2] 

=
2

3
[8 − 1]=

𝟏𝟒

𝟑
 𝒖𝒏𝒊𝒕𝒔 

 
 

3 

14(a) 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑛𝑔𝑓𝑎𝑐𝑡𝑜𝑟 = 𝒆∫𝒑𝒅𝒙   1 

(b) 
𝑥.

𝑑𝑦

𝑑𝑥
+ 2y = x2 

𝑝 =
2

𝑥
  , 𝑄 = 𝑥 

∫𝑝𝑑𝑥 = ∫
2

𝑥
. 𝑑𝑥 = 2𝑙𝑜𝑔𝑥 

 𝐼𝐹 = 𝑒∫𝑝𝑑𝑥 = 𝑒2𝑙𝑜𝑔𝑥 = 𝑒𝑙𝑜𝑥𝑥2
= 𝒙𝟐 

1 

(c) 𝑦. 𝐼𝑓 = ∫ 𝑄. 𝐼𝑓𝑑𝑥 + 𝑐 

𝑦. 𝑥2 = ∫ 𝑥. 𝑥2𝑑𝑥 + 𝑐 

𝑥2𝑦 = ∫ 𝑥3𝑑𝑥 + 𝑐 

𝑥2𝑦 =
𝑥4

4
+ 𝑐. 

2 

15(a) �⃗� . 𝐛 =10 1 

(b) 𝑐𝑜𝑠𝜃 =
𝐚.⃗⃗  𝐛 

|�⃗� ||𝐛 |
=

10

√14√14
=

5

7
 

𝜽 = 𝒄𝒐𝒔−𝟏 (
𝟓

𝟕
) 

 
 
 

2 
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(c) 
𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑖𝑜𝑛 =

10

√14
 

1 

16(a) (1,0,0) 1 

(b) 
𝒅𝒄′𝒔 = (

𝟑

√𝟕𝟕
,
−𝟐

√𝟕𝟕
,

𝟖

√𝟕𝟕
) 

3 

 QUESTIONS FROM 17  TO 20 .    6  MARK  

17(a) ∫
𝟏

√𝟕−𝟔𝒙−𝒙𝟐
= ∫

𝟏

√−𝒙𝟐−𝟔𝒙+𝟕
𝒅𝒙 

                 = ∫
𝟏

√−(𝒙𝟐+𝟔𝒙−𝟕)
𝒅𝒙 

                 = ∫
𝟏

√−((𝒙+𝟑)𝟐−𝟒𝟐)

𝒅𝒙 

                 =∫
𝟏

√𝟒𝟐−(𝒙+𝟑)𝟐
𝒅𝒙= 𝐬𝐢𝐧−𝟏 (

𝐱+𝟑

𝟒
) + 𝐜 

3 

(b) 
∫

𝑥. 𝑑𝑥

(𝑥 + 1)(𝑥 + 2)

2

1

 

𝑥.𝑑𝑥

(𝑥+1)(𝑥+2)
=

𝐴

𝑥+1
+

𝐵

𝑥+2
      (𝑨 = −𝟏,𝑩 = 𝟐) 

 

 
𝑥.𝑑𝑥

(𝑥+1)(𝑥+2)
=

−1

𝑥+1
+

2

𝑥+2
  

∫
𝑥. 𝑑𝑥

(𝑥 + 1)(𝑥 + 2)
= −𝑙𝑜𝑔|𝑥 + 1| + 2𝑙𝑜𝑔|𝑥 + 2| 

∫
𝒙.𝒅𝒙

(𝒙 + 𝟏)(𝒙 + 𝟐)
= −𝟑𝒍𝒐𝒈𝟑 + 𝒍𝒐𝒈𝟐 + 𝟐𝒍𝒐𝒈𝟒

𝟐

𝟏

 

 

3 

18(a) 𝑑𝑦

𝑑𝑥
=

𝑥 + 𝑦

𝑥
 

𝐿𝑒𝑡 𝑥 = 𝜆𝑥, 𝑦 = 𝜆𝑦 

∴
𝑑𝑦

𝑑𝑥
=

𝜆𝑥 + 𝜆𝑦

𝜆𝑥
=

𝜆(𝑥 + 𝑦)

𝜆𝑥
=

𝑥 + 𝑦

𝑥
 

∴  𝐻𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑞. 

 

2 
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(b) 
𝑁𝑜𝑒 𝑙𝑒𝑡 𝑦 = 𝜈𝑥 ⇒

𝑑𝑦

𝑑𝑥
= 𝜈 + 𝑥

𝑑𝑣

𝑑𝑥
 

∴ 𝜈 + 𝑥
𝑑𝑣

𝑑𝑥
=

𝑥 + 𝑣𝑥

𝑥
1 + 𝑣 

⇒ 𝜈 + 𝑥
𝑑𝑣

𝑑𝑥
= 1 + 𝜈 

⇒ 𝑑𝜈 =
𝑑𝑥

𝑥
 

⇒ ∫ 𝑑𝜈 = ∫
𝑑𝑥

𝑥
 

⇒ 𝜈 = 𝑙𝑜𝑔𝑥 + 𝑐 

⇒
𝑦

𝑥
= 𝑙𝑜𝑔𝑥 + 𝑐 

⇒ 𝒚 = 𝒙𝒍𝒐𝒈𝒙 + 𝒄. 

4 

19(a) î × �̂� = �̂� 1 

(b)(i) �⃗⃗� =a⃗ + b⃗ = 2�̂� + 3�̂� + 4�̂�    

�⃗⃗� = a⃗ − b⃗ = 0�̂� − �̂� − 2�̂�  

2 

(ii) 
𝑢𝑛𝑖𝑡 𝑣𝑒𝑐𝑡𝑜𝑟 =

�⃗� ×�⃗⃗� 
=

−2�̂�+4�̂�−2�̂�   
 

3 

 20(a) Deleted portion questions 
(passing through two points) any related attempt full score 

 

20(a) �̂�=−1𝑖 + 0𝑗 + 2𝑘 + 𝜆(4𝑗 + 4𝑗 + 4𝑘) 2 

(b) 
𝑺. 𝑫 = |

(𝒃𝟏
⃗⃗ ⃗⃗ × 𝒃𝟐

⃗⃗ ⃗⃗ ). (𝒂𝟐⃗⃗ ⃗⃗  − 𝒂𝟏⃗⃗ ⃗⃗  )

|𝒃𝟏
⃗⃗ ⃗⃗ × 𝒃𝟐

⃗⃗ ⃗⃗ |
| 

 

𝒃𝟏
⃗⃗ ⃗⃗ × 𝒃𝟐

⃗⃗ ⃗⃗ = 8�̂� + 4�̂� − 12�̂�           (𝒃𝟏
⃗⃗ ⃗⃗ × 𝒃𝟐

⃗⃗ ⃗⃗ ). (𝒂𝟐⃗⃗ ⃗⃗  − 𝒂𝟏⃗⃗ ⃗⃗  ) = 𝟒𝟒  

|𝒃𝟏
⃗⃗ ⃗⃗ × 𝒃𝟐

⃗⃗ ⃗⃗ | = √𝟐𝟐𝟒 

 

𝑺. 𝑫 = |
𝟒𝟒

√𝟐𝟐𝟒
| 
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