
 

 

Qn 
No 

Sub 
Qns 

Answer key/ value Points Score 
Total 
Score 

1 
(i) (C) or  (6,8) ∈ R 

 
1 

 

 

(ii) a * e = a  
a + e + 1 = a  
e + 1 = 0  
e = -1 

1 
½ 
 

½ 

3 

2 (i) A = ቂ𝟒 𝟎
𝟖 𝟎

ቃ 

B  = ቂ𝟎 𝟎
𝟒 𝟎

ቃ   

Remark: For any two non-zero matrix give mark 

½ 
½ 
 

3 

(ii) A’ = ቂ 𝟏 𝟐
−𝟏 𝟑

ቃ 

A + A’ = ቂ𝟏 −𝟏
𝟐 𝟑

ቃ + ቂ 𝟏 𝟐
−𝟏 𝟑

ቃ 

   = ቂ𝟐 𝟏
𝟏 𝟔

ቃ 

 
𝐀 ା 𝐀ᇱ

𝟐
= ൤

𝟏 𝟏/𝟐
𝟏/𝟐 𝟑

൨ 

A - A’ = ቂ𝟏 −𝟏
𝟐 𝟑

ቃ - ቂ 𝟏 𝟐
−𝟏 𝟑

ቃ 

   = ቂ𝟎 −𝟑
𝟑 𝟎

ቃ 

𝐀ି 𝐀ᇱ

𝟐
= ൤

𝟎 −𝟑/𝟐
𝟑/𝟐 𝟎

൨ 

 A = ൤
𝟏 𝟏/𝟐

𝟏/𝟐 𝟑
൨ + ൤

𝟎 −𝟑/𝟐
𝟑/𝟐 𝟎

൨ 

Remark: A= ଵ

ଶ
(A + A’) +  ଵ

ଶ
(A -A’)   give ½ mark  

Or A = P + Q form give ½ mark 

½ 
½ 
 

 
 
 

½ 
 
 
 
 

½ 
 



3 

 

อ
𝟏 𝒂 𝒂𝟐

𝟏 𝒃 𝒃𝟐

𝟏 𝒄 𝒄𝟐

อ 

𝐑𝟐 → 𝐑𝟐 − 𝐑𝟏 
𝐑𝟑 → 𝐑𝟑 − 𝐑𝟏 

 = อ
𝟏 𝒂 𝒂𝟐

𝟎 𝒃 − 𝒂 𝒃𝟐  −  𝒂𝟐

𝟎 𝒄 − 𝒂 𝒄𝟐  −  𝒂𝟐

อ 

 

 = (b-a) (c – a) อ
𝟏 𝒂 𝒂𝟐

𝟎 𝟏 𝒃 + 𝒂
𝟎 𝟏 𝒄 + 𝒂

อ 

=(b-a) (c-a) [c+a – (b+a)] 
=(b-a) (c-a) (c-b) 
=(a-b) (b-c) (c-a) 
Remark: For direct method give 1 mark 

 
½ 
½ 
 
½ 
 
1 
 
 
 
½ 

3 

4 (i) 
 
(ii) 

(b) or A continuous function is always differentiable 
 
𝒙𝟐 + 𝒚𝟐  + 𝒙𝒚 = 𝟏𝟎𝟎 

2𝑥 + 2𝑦 
𝑑𝑦

𝑑𝑥
 +  𝑥

𝑑𝑦

𝑑𝑥
 +  𝑦 =  0 

(2𝑦 + 𝑥) 
𝑑𝑦

𝑑𝑥
  =  −(2𝑥 + 𝑦) 

𝐝𝐲

𝐝𝐱

ି(𝟐𝐱ା𝐲)

𝟐𝐲 ା 𝐱

 

1 
 
 

1½ 
 
 
 

½ 
 

3 

5 (i) 
 
(ii) 
 
(iii) 

(b) or |sinx| 
 
Not differentiable. Because of not a smooth curve (or curve 
have sharp edges)  
Remark: (ii) For no also give mark. 

𝐘 =  √𝐭𝐚𝐧𝐱 
𝐝𝐲

𝐝𝐱
=  

𝟏

𝟐. √𝐭𝐚𝐧𝐱
. 𝐬𝐞𝐜𝟐𝐱 

Remark:  𝐝𝐲

𝐝𝐱
=  

𝟏

𝟐.√𝐭𝐚𝐧𝐱
 give ½, 𝐝𝐭𝐚𝐧𝐱

𝐝𝐱
 = secଶx give ½  

1 
 

1 
 
 

1 
3 

6 (i) 
 
 
 
 
 
(ii) 

 (B) or 2 

 𝐲 =  𝐞𝟐𝐱 
𝐝𝐲

𝐝𝐱
= 𝟐𝐞𝟐𝐱 

 Slope of the tangent at (𝟎, 𝟏)𝒊𝒔 
= 𝟐𝐞଴ = 𝟐 
Equation of line in normal for is 𝐲 − 𝐲𝟏 =  

ି𝟏

𝐦
. (𝑥 − 𝑥ଵ) 

 
 
 

1 
 
 

½ 

3 



For y-3= 
−𝟏
𝟐

(x-2) 

  2y-6 = -x + 2  

X + 2y – 8 = 0 

Alternative Method:  
Equation of tangent y – 1 = 2 (x – 0) 
                                     y – 1 = 2x 
                                      y – 2x – 1 = 0 
Equation of line  r to this line is 
            x + 2y + k = 0. 
This passes through (2, 3) 
           2 + 2*3 + k = 0 
           8 + k = 0 
            k = - 8 
Equation is 𝐱 + 𝟐𝐲 − 𝟖 = 𝟎 
Remark: Equation of the tangent -> ½ 
Equation of the line  r to this line -> 1/2 

½ 
1 
 
 
 
 
 
 
 
 
 
 
 

7 (1) 
(ii) 

(b) or 3 
𝐲 =  𝐞ି𝟑𝐱 
𝐝𝐲

𝐝𝐱
= −𝟑𝐞ି𝟑𝐱 

𝐝𝟐𝐲

𝐝𝐱𝟐
= 𝟗𝐞ି𝟑𝐱 

𝐝𝟐𝐲

𝐝𝐱𝟐
 +  

𝑑𝑦

𝑑𝑥
 −  6𝑦 = 𝟗𝐞ି𝟑𝐱  +  −𝟑𝐞ି𝟑𝐱  −  𝟔𝐞ି𝟑𝐱  =  𝟎 

𝐞−𝟑𝐱 is a solution 
Remark: 

𝐝𝐲

𝐝𝐱
= 𝐞ି𝟑𝐱 -> ½ 

1 
 
 
 

1 
 

½ 
 
 

½ 

3 

8 (i) 
(ii) 

(b) or y=2 
z-4 = 0 
y – 2 + k (z – 4) = 0 
This passes through (2, 1, 2) 
1 – 2 + k (2 – 4) = 0 

-1 - 2k = 0 
2k = -1 
K = ½ 
 𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐢𝐬 𝐲 − 𝟐 −½ (𝟐 − 𝟒) = 𝟎 
                   2y – 4 -z + 4 = 0 
                  2y – z = 0 
Remark: Analyzing the problem give 1 mark 

1 
½ 
½ 
 

½ 
 
 
 

½ 

3 



9 (i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii) 
 
 
(iii) 

f(x1) = f(x2)   𝐱𝟏ି𝟐

𝐱𝟏ି𝟑
=  

𝐱𝟐ି𝟐

𝐱మି𝟑
 

(x1 - 2) (x2 - 3) = (x2 - 2) (x1 - 3) 
x1 x2 - 3 x1 – 2 x2 + 6 =  x1 x2 - 2 x1 -3 x2  + 6 
- 3 x1  + 2 x2   = - 2 x1 - 3 x2   
- 3 x1  + 2 x1   = - 2 x2 - 3 x2  
-  x1  = -  x2   
 x1  =  x2   
 𝐟 𝐢𝐬 𝐨𝐧𝐞 𝐭𝐨 𝐨𝐧𝐞 

Now       y = 𝐱ିଶ

𝐱ିଷ
 

yx – 3y = x-2 

(y – 1)x = 3y – 2 

x = 𝟑𝐲 ି𝟐

𝐲 ି 𝟏
∈ 𝐀 

 𝐟 𝐢𝐬 𝐨𝐧𝐭𝐨  

Remark: f(x1) = f(x2) give ½ mark 

Yes.  Because it is a bijection 

Remark: For yes also give 1 mark 

f-1(x) = 𝟑𝐱 ି𝟐

𝐱 ି 𝟏
 

Remark: 
𝟑𝐲 ି𝟐

𝐲 ି 𝟏
 give ½ mark 

½ 
 
 
 
 
 
 

½ 
 

½ 
 
 
 
 

½ 
 
 
 
 

1 
 

1 
 

4 

10 (i) 
 
 
(ii) 

𝐭𝐚𝐧ି𝟏 ቀ
𝐱ା𝐲

𝟏ି𝐱𝐲
ቁ or (b) 

 

𝐭𝐚𝐧ି𝟏 ቀ
𝟐𝐱ା𝟑𝐱

𝟏ି𝟐𝐱.𝟑𝐱
ቁ= 

π
𝟒 

𝟓𝐱

𝟏 −  𝟔𝐱𝟐
=  𝐭𝐚𝐧 

π

𝟒
 =  𝟏 

 
5x = 1 – 6x2 

6x2  + 5x -1 = 0 

𝐱  =  
𝟏

𝟔
 𝐨𝐫 𝐱 =  −𝟏 

1 
 
 

1 
 

1 
 
 

½ 
 
 
 

 



X = -1 does not satisfy the equation as LHS of the equation becomes 
negative. 
 So x = 𝟏

𝟔
 

Remark: 𝐭𝐚𝐧 
஠

𝟒
 =  𝟏 give ½ mark 

½ 
 
 

11 (i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii) 

𝐮 =  𝐱𝐱  𝐚𝐧𝐝 𝐯 =  𝐱𝐬𝐢𝐧𝐱 
𝑑𝑦

𝑑𝑥
=  

𝑑𝑢

𝑑𝑥
 +  

𝑑𝑣

𝑑𝑥
 

Now, u =  𝐱𝐱 
log u = x log x 
𝟏

𝐮

𝐝𝐮

𝐝𝐱
 =  𝟏 +  𝐥𝐨𝐠 𝐱 

𝐝𝐮

𝐝𝐱
 = 𝐮(𝟏 + 𝐥𝐨𝐠 𝐱) =  𝐱𝐱(1 + log 𝑥) 

 
𝐯 =  𝐱𝐬𝐢𝐧𝐱 
log v = sinx log x 
1

𝑣

𝐝𝐯

𝐝𝐱
 =  

𝐬𝐢𝐧𝐱

𝐱
 +  𝐥𝐨𝐠 𝐱. 𝐜𝐨𝐬𝐱 

 
𝐝𝐯

𝐝𝐱
 = 𝐯 ൬

sinx

𝑥
 + log 𝑥 . cosx൰ 

 

= 𝐱𝐬𝐢𝐧𝐱 ൬
sinx

𝑥
 + log 𝑥 . cosx൰ 

 𝐝𝐲

𝐝𝐱
𝐱𝐱(1 + log 𝑥) + 𝐱𝐬𝐢𝐧𝐱 sinx

𝑥
 + log 𝑥 . cosx  

 

y= xcosx. 
𝐝𝐲

𝐝𝐱
 

Remark: For product rule give ½ mark.If 
𝐝𝐲

𝐝𝐱
  is correct, give 1 mark and it is not 

necessary to find the second derivative 

½ 
½ 
 
 

½ 
 
 

½ 
 

 
½ 
 
 
 

½ 
 
 
 
 
 
 
 

1 

4 

12 (i) 
(ii) 

(b) or sec2x 

f(x)= ∫(4𝑥3  − 3

𝑥4) 𝐝𝐱 

=  𝟒
𝐱𝟒

𝟒
 −  𝟑 ·

𝐱ି𝟑

−𝟑
 + 𝐂 

1 
 

1 
 
 
 

4 



=  𝐱𝟒 +  
𝟏

𝐱𝟑
 + 𝐂 

f(2) = 0 

𝟎 =  𝟐𝟒 +  
𝟏

𝟐𝟑
 + 𝐂 

𝐂 =  −
𝟏𝟐𝟗

𝟖
  

 𝐟(𝐱)= 𝐱𝟒 +  
𝟏

𝐱𝟑  −
𝟏𝟐𝟗

𝟖
 

Remark: Integrating both the sides give ½ mark. f(x) with or without C with correct integration give 2 
marks 

1 
 
 

½ 
 

½ 
 
 

13 (i) 
 
 
(ii) 

∫
௕

௔
𝑦𝑑𝑥  or (b) 

 

Area = ∫
ಘ

ర
଴

sin𝑥𝑑𝑥 +  ∫
ಘ

మ
ಘ

ర

cos𝑥𝑑𝑥 

  =  [−cosx]
଴

ಘ

ర  +  [sin𝑥]ಘ

ర

ಘ

మ  

  =  −ൣcos
஠

ସ
− cos0൧  +  ቂsin

஠

ଶ
− sin

஠

ସ
ቃ 

=  − ൤
1

√2
− 1൨  + 1 − 

1

√2
 

=   
−1

√2
 +  1 +  1 

−1

√2
 =  2 −  √2 

Remark: Alternative methods: Area = 2. ∫
ಘ

ర
଴

sin𝑥𝑑𝑥 = 2 −  √2 

1 
 
 

1 
 

1 
 

½ 
 
 

½ 
 

4 

14 (i) 
 
 
 
 
(ii) 

y = mx 
𝑑𝑦

𝑑𝑥
= 𝑚 

 y = x 
𝒅𝒚

𝒅𝒙
 

𝑃 =   
1

𝑥
   𝑄 =  𝑥ଶ 

𝐈𝐅 =  𝐞∫ 𝐩𝐝𝐱  =  𝐞∫
𝟏
𝐱

𝐝𝐱  =  𝐱 
Solution is  
 𝐲. 𝐈𝐅 =  ∫ 𝐐. 𝐈𝐅 𝐝𝐱 +  𝐜 
𝐲. 𝐱 =  ∫ 𝐱𝟐 𝐱𝐝𝐱 +  𝐜 

 = 𝒙
𝟒

𝟒
 +  𝒄 

Remark: Identifying linear equn give ½ mark. 

½ 
1 
 

½ 
 

1 
 
 

½ 
½ 
 

4 



IF = e∫ ୮ୢ୶ give ½ mark 

15  𝐴𝐵
→

 =  𝑖 +  2𝑗 +  3𝑘 

𝐴𝐶
→

 =  0𝑖 +  4𝑗 +  3𝑘 

𝐴𝐵
→

 𝑥 𝐴𝐶
→

 =  อ
𝑖 𝑗 𝑘
1 2 3
0 4 3

อ   =  −6𝑖 −  3𝑗 +  4𝑘 

ห𝐴𝐵
→

 𝑥 𝐴𝐶
→

ห  =  √61 
 
  𝒄 =  

ି𝟔𝒊 ି𝟑𝒋 ା 𝟒𝒌

√𝟔𝟏
  

Remark: 𝑛
^

  =  
𝑎
→

 𝑥 𝑏
→

ቤ𝑎
→

 𝑥 𝑏
→

ቤ

 give ½ mark 

Alternative method: Equn of the plane in 3 point form give 3 marks 

อ

𝑥 − 𝑥ଵ 𝑦 − 𝑦ଵ 𝑧 − 𝑧ଵ

𝑥ଶ − 𝑥ଵ 𝑦ଶ − 𝑦ଵ 𝑧ଶ − 𝑧ଵ

𝑥ଷ − 𝑥ଵ 𝑦ଷ − 𝑦ଵ 𝑧ଷ − 𝑧ଵ

อ =0 => อ
𝑥 − 1 𝑦 − 1 𝑧 − 2

1 2 3
0 4 3

อ  =0 

=> (x-1) (6-12) –(y-1) (3 -0) + (z-2) (4 - 0) =0  
=> 6x + 6 -3y +3 + 4z -8 = 0  
=> 6x + 3y -4z + 1 = 0 

𝑛
^

 = 
଺௜ାଷ௝ି ସ௞

√଺ଵ
 give full mark 

1 
1 
 

1 
 

1 

4 

16 (i) 
 
 
(ii) 

𝑟  =  (−𝑖 − 𝑗 − 𝑘)  +  𝜆 (7𝑖 − 6𝑗 + 𝑘) 
𝑟  =  (3𝑖 + 5𝑗 + 7𝑘) +  𝜇 (𝑖 − 2𝑗 + 𝑘) 
Remark: 𝑟  =  𝑎  +  𝜆 𝑏 give ½ mark 

𝑐  −  𝑎  = 3𝑖 +  5𝑗 +  7𝑘 +  𝑖 +  𝑗 +  𝑘 
 = 4i + 6j + 8k 

𝑏 𝑥  𝑑  = อ
𝑖 𝑗 𝑘
7 −6 1
1 −2 1

อ 

= -4i -6j -8k 
|𝒃 𝒙  𝒅| = √𝟏𝟏𝟔 
S.D = ቚ

(ସ௜ ା ଺௝ ା ଼௞).(ିସ௜ ି଺௝ ି଼௞)

√ଵଵ଺
ቚ 

= √𝟏𝟏𝟔 
Remark: Identifying a , 𝑏 , c , d  give 1 mark 
Alternative method: Cartesian method, correct answer give full mark 
Formula give ½ mark 

 
1 
 

½ 
 
 

½ 
 

½ 
1 
½ 
 

4 

17 (i) 
 
(ii) 
 
 
 

𝐱

𝐚
+ 

𝐲

𝐛
 + 

𝐳

𝐜
 =  𝟏 

𝒅 =  ተ

𝑥ଵ

𝑎
+

𝑦ଵ

𝑏
 +  

𝑧ଵ

𝑐
 − 1

ටቀ
1
𝑎ቁ

ଶ

+ ቀ
1
𝑏ቁ

ଶ

 +  ቀ
1
𝑐ቁ

ଶተ 

1 
 
 

1 
 
 

4 



 
 
 
 
 
 
 
(iii) 

=  

𝟏

ට
𝟏
𝐚𝟐 +

𝟏
𝐛𝟐  +  

𝟏
𝐜𝟐

 

Remark: Distance formula give ½ mark 
 
(𝑟  −  𝑎). 𝐍  =  𝟎 
[𝑟 – (i+0j-2k)].[i+j-k]=0 
[(xi + yj + zk ) − (𝑖 + 0𝑗 − 2𝑘)].[i+j-k]=0 
x+y-z-3=0 
Remark: Alternative method: formula A(x-x1)+ B(y-y1) + C(z-z1) = 0 give ½ mark 
1(x-1) + 1(y-0) - 1(z+2) = 0 give ½ mark 
x+y -z -3 =0 give ½ mark 
vector form give ½ mark 

 
 
 
 
 

1 
1 

18  
(i) 
(ii) 
(iii) 
(iv) 

P(A1) = 0.7   P(B1) = 0.4    P(A) = 0.3 P(B) =0.6 
P(A ∩B) = P(A).P(B) = 0.3 x 0.6 = 0.18 
P(A∩B1) = P(A).P(B1) = 0.3 x 0.4 = 0.12 
P(AUB) = P(A)+P(B)-P(A).P(B) = 0.72 
P(A1∩B1) = P(A1).P(B1) = 0.28 
Remark: For formula give ½ mark 
P(A’), P(B’) give ½ mark 
For Alternative method and correct answer give full mark 

 
1 
1 
1 
1 
 

4 

19 (i) 
 
 
(ii) 
 
 
 
 
 
 
 
 
 
(iii) 

A = ቂ2 3 4
3 4 5

ቃ 
Remark: 2X3 general matrix give ½ mark. 
If one element is not correct give full mark 

A’ = อ
2 3
3 4
4 5

อ 

AA’ = ቂ2 3 4
3 4 5

ቃ อ
2 3
3 4
4 5

อ = ቂ29 38
38 50

ቃ 

(AA’)’ = ቂ29 38
38 50

ቃ = AA’ 

 AA’ is symmetric. 

Remark: A = A’ give ½ mark 
For any matrix prove AA’ = (AA’)’ give 2 mark 
(A+A’)’ = A’ + (A’)’ 

= A’ + A 

= A + A’ 

 A+A’ is symmetric. 

Remark: Using any example give full mark 

2 
 
 

½ 
 
 

1 
 
 

½ 
 
 
 

1 
 

1 

6 



20 (i) 
 
 
 
 
 
 
(ii) 
 
 
 
 
 
 
 
 
(iii) 

A’ = - A 
|A’| = |-A| = (-1) 3 |A| 
|A’| = - |A| 
|A| = -|A| 
 2|A|=0 
|A|=0 
Remark: For any skew symmetric and proving |A|=0 give 1 mark 

อ
2 + 𝑥 3 4

1 −1 2
𝑥 1 5

อ = 0 

(2+ 𝒙) (-5 -2) -3(5-2 𝑥)+4(1+ 𝑥) =0 
(2+ 𝒙)x -7 -3(5 -2 𝒙)+ 4(1+ 𝒙)=0 
-14-7𝒙 -15+6 𝒙 +4+4𝒙 = 0 
3𝒙 – 25 =0 
𝒙 = 

𝟐𝟓

𝟑
 

Remark: If |A|=0  is considered, then give ½ mark 
|3AB| = 32|AB| 
             = 9 |A|.|B| 
             = 9x-1x3 
             =-27 
Remark: If |AB|=|A||B| then give ½ mark 

1 
½ 
 

½ 
 
 
 

½ 
 
 

½ 
 

½ 
½ 
 
 

½ 
½ 
½ 
½ 

6 

21 (i) 
 
 
 
 
 
 
 
 
(ii) 
 
 
 
 
 
 
 
 

f(𝒙) = 𝒙 2 +2 𝒙 -5 
f’(𝒙) = 2 𝒙 + 2 

𝟐𝒙 + 2 = 0 
 𝒙 = -1 
Interval is (-∞, -1) , (-1, ∞) 
𝒊𝒏  (-1, ∞) ,    f’(𝒙 )>0 
  Strictly increasing 
𝒊𝒏 (-∞, -1)    f’(𝒙 )<0 
  Strictly decreasing 

y = 𝒙 3      ௗ௬

ௗ௫
= 𝟑𝒙 2  

            (ௗ௬

ௗ௫
)(1,1) = 3 

Equation of tangent 
             y-1 = 3 (𝒙 -1) 
           y -3 𝒙 + 𝟐 = 𝟎 
Equation of normal 
       y-1 = ିଵ

ଷ
 (𝒙 -1) 

      3y + 𝒙 − 𝟒 = 𝟎 

 
1 
 
 

½ 
 
 

½ 
 

½ 
½ 
 
 

½ 
 
 

½ 
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(iii) 

Remark: If m=ௗ௬

ௗ௫
 then give ½ mark 

For formula give ½ mark 

h’(x)= cosx – sinx 
h’(x) = 0  sinx = cosx  x=஠

ସ
 

h’(𝛑

𝟔
) = √ଷିଵ

ଶ
 >0 

h’(𝛑

𝟑
) = ଵି√ଷ

ଶ
 <0            Max: value 

                              = sin஠

ସ
 + cos஠

ସ
 =  √2 

 h(x) has local max at x=
஠

ସ
   

Remark: For writing conditions of max: min:  give 1 mark 

 
 

½ 
½ 
½ 
 
 
 

½ 
 

22 (i) 
 
 
 
 
 
 
 
 
 
 
(ii) 
 
 
 
 
 
 
 
 
(iii) 

∫
𝑑𝑥

1 +
𝑥ଶ

4

 

= ∫ ௗ௫
భ

ర
(ସା௫మ)

 

=4∫
ௗ௫

௫మାସ
 

=4. 
1
2

tan−1
ቀ

𝑥
2

ቁ  +  𝑐 
=2tanିଵ ௫

ଶ
 +  𝑐 

Remark: Alternative method: 

∫
ଵ

ଵାቀ
ೣ

మ
ቁ

మ 𝑑𝑥 = 
୲ୟ୬షభቀ

ೣ

మ
ቁ

భ

మ

 

For formula give ½ mark 
𝒙

(𝒙ି𝟏)(𝒙ି𝟐)
 = 𝑨

𝒙ି𝟏
 +  

𝑩

𝒙ି𝟐
 

x = A(x-2) + B(x-1) 
x =2  2=B 
x =1  1= -A  A = -1 

∫
𝒙

(𝒙ି𝟏)(𝒙ି𝟐)
𝒅𝒙 = ∫ ቀ

ି𝟏

𝒙ି𝟏
+

𝟐

𝒙ି𝟐
ቁ 𝒅𝒙 

=-log|x-1| + 2 log|x-2| + c 

Remark: For any correct method and correct answer give full mark 
For formula give ½ mark 

∫
𝛑

𝟐
𝟎

𝐱 𝐜𝐨𝐬𝐱 𝐝𝐱 = [𝒙. 𝐬𝐢𝐧𝒙]
𝟎

𝛑

𝟐  - [−𝐜𝐨𝐬𝒙]
𝟎

𝛑

𝟐  

    = (஠

ଶ
 sin஠

ଶ
 - 0) + (cos஠

ଶ
 – cos0) 

   = ஠
ଶ

 – 1 
For formula give ½ mark 

 
 
 

½ 
 

½ 
½ 
½ 
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½ 
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23 (i) 
(ii) 
 
 
 
 
(iii) 
 

(b) or 0 
𝑎. 𝑏  =  |𝑎|. |𝑏| cos 

      = 2.3.cos 

When  = 0,  𝑎. 𝑏  = 6 
Or (c)  

𝑏 𝑥 𝑐 =  = 3i - 7j -k 

[𝑎 𝑏 𝑐] = 𝑎 .( 𝑏 x 𝑐) 
 = 𝑎 . (3i - 7j -k) 
= 1. √59 cos 
When  = 0,  [𝑎 𝑏 𝑐] =√59  
Remark: For any unit vector a and finding [a b c] give 3, and for correct answer full mark. 

 [a b c] = อ
𝑎ଵ 𝑎ଶ 𝑎ଷ

𝑏ଵ 𝑏ଶ 𝑏ଷ

𝑐ଵ 𝑐ଶ 𝑐ଷ

อ give 1 mark 

1 
 

1 
 
 
 
 

1 
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24  x + 2y = 10 
 

x 0 10 
y 5 0 

3x + y = 15 
 

x 0 5 
y 15 0 

 

 
 
 

1 
 
 
 
 
 
 
 
 
 

3 
 
 
 
 
 
 

6 



B is (4, 3) 
Vertices Z= 3x+2y 
O(0,0)         0 

A(5,0)         15 

B(4,3)         18 

C(0,5)          10 

Max: Z=18 at (4,3)  X=4   y=3  
Remark: For tabular column 1 mark, Figure, for each correct line 1 mark each, correct 
shading 1 mark. 
For any 3 correct corner points give 1 mark. 

 
 
 

1 
 
 
 

1 

25 (i) 
 
 
 
(ii) 
 
 
 
 
(iii) 

6k + 0.1 = 1 
6k = 0.9 
K = ଴.ଽ

଺
 = 0.15 

Remark:  pi=1, give ½ mark.   

P(1<x<4) = P(2) + P(3) 
                  = 2k + 2k 
                  = 4k 
                   = 4 x 0.15 = 0.6 
 
 

x P(x) xP(x) x2P(x) 
0 0.10 0.00 0.00 
1 0.15 0.15 0.15 
2 0.30 0.60 1.20 
3 0.30 0.90 2.70 
4 0.15 0.60 2.40 

  2.25 6.45 
 

Mean = xP(x) 
            = 2.25 
 V(x)  =  x2P(x) – (xP(x))2 
           = 6.45  - (2.25)2 

                 = 6.45  - 5.0625 = 1.3875 

½ 
 

½ 
 

½ 
 
 

½ 
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Summarized by:  Sreemary K, (9446512086)  


