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1.  𝑛 ∈ ℤ+                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. 𝑦 = ||𝑥 − 2| − 2|  

||𝑥 − 2| − 2| =
𝑥
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        ∑ 2𝑟 = 2(2𝑛 − 1)

𝑛

𝑟=1
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3.  0 ≤ Arg Z ≤
π

3
   z  R 

   

R z |iZ + 2|  
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4. 𝑛 ∈ ℤ+  (1 + 𝑥)𝑛  𝑥   

(1 + 𝑥 + 𝑎𝑥2)7 𝑥2  14 𝑎 = −1  

  

 

[

…………………………………………………………………………………………………………………………

……………………………....…………………………………………………………………………………….…

…………………………………………………………………………………...……………………………………

…………………………………………………………………………………………………………………………

………....……………………………………………………………………………….……………………………

……………………………………………………………...…………………………………………………………

…………………………………………………………………………………………………………….…………

……………………………………………………………….………………………………………………………

……………………………………...…………………………………………………………………………………

……………………………………………………………………………………....…………………………………

…………………………………….…………………………………………………………………………………

…………...……………………………………………………………………………………………………………

…………………………………………………………….…………………………………………………………

………….………………………………………………....................……………………………………..…………

……….............................………………………………….………………………………………………..................

……………………………………………………………………………………………………………………

…………………………………....………………………………………………………………………………

…….……………………………………………………………………………………...………………………

……………………………………………………………………………………………………………………

…………………………....……………………………………………………………………………….………

…………………………………………………………………………………...…………………………………

……………………………………………………………………………………………………………………

……………….………………………………………………………………………….…………………………

…………………………………………………………………...…………………………………………………

……………………………………………………………………………………………………………………...

.……………………………………………………………………….……………………………………………

………………………………………………...……………………………………………………………………

…………………………………………………………………………………………………….………………

…………………………………………………….………………………………………………....................…

…………………………………..………………….............................………………………………….………

………………………………………....................……………………………..……………………...................

………………………………….………………………………………………....................……………………

……….........................………… 

[



AL/2023/SS/10/S-I -  4 - 
  

 
 

5.    𝑙𝑖𝑚
    x→

𝜋

4

  
2√𝑥−√𝜋

sin(𝑥−
𝜋

4
)

=
2

√𝜋
     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. 𝑓(𝑥) = (𝑥 + 1)𝑡𝑎𝑛−1(√𝑥) − √𝑥     
𝑑[𝑓(𝑥)]

𝑑𝑥
  

 ∫ 𝑡𝑎𝑛−1√𝑥  𝑑𝑥  

𝑥 = 3, 𝑦 = 0  𝑦 = √𝑡𝑎𝑛−1√𝑥  𝑥 −  2𝜋 

 
𝜋

3
(4𝜋 − 3√3)  
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7. 𝜃  𝑥 = 𝑎 𝑐𝑜𝑠 𝜃,   𝑦 = 𝑏 𝑠𝑖𝑛 𝜃    C  θ =  α   𝑃   𝐶 

  𝑎 𝑥 𝑠𝑒𝑐 𝛼 − 𝑏𝑦 𝑐𝑜𝑠𝑒𝑐 𝛼 + 𝑏2 − 𝑎2 = 0   

  (0 ≤ 𝛼 ≤ 𝜋)  .  𝐶  (−
𝑎

√2
,

𝑏

√2
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8. 𝑙 ≡ 𝑦 − 𝑚𝑥 = 0  4𝑥 + 3𝑦 − 𝑘 = 0  5𝑥 − 12𝑦 + 7 = 0 

𝑚  𝑘  𝑙 = 0  𝑥 + 𝑦 = 0 

𝑚  𝑘  
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9.  𝑦  𝑆  𝑥2  + 𝑦2  =  9  

𝑥2 + 𝑦2 + 𝑥 − 7𝑦 + 5 = 0 𝑆  𝑆 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. 𝑡𝑎𝑛 𝐴 =
5

12
  𝑠𝑖𝑛𝐵 =

4

5
  𝑠𝑖𝑛 (𝐴 + 𝐵)

𝜋 < 𝐴 <
3𝜋

2
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2
< 𝐵 < 𝜋 
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11 (a) 𝑎, 𝑏, 𝑐 ∈ ℝ, 𝑎 ≠ 0    𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0    𝑎, 𝑏   𝑐

  

 𝑓(𝑥) ≡ 𝑥2 − 𝑝2𝑞𝑥 + 𝑞2   .    𝑝, 𝑞 ∈ ℝ+  

 𝑓(𝑥) = 0 α  β  

(i) 𝛼
3

2 + 𝛽
3

2 𝑝 𝑞   

(ii) α    β  𝑝  

(iii) 𝑝 𝛼
3

2    𝛽
3

2    𝑞   
 

(b) 𝜆 ∈ ℝ+  𝑃(𝑥) ≡ 2𝑥3 + 𝑥2 − 2𝑥 +  𝜆   

(i) 𝜆 𝑃(𝑥) 𝜆  

(ii) – 𝜆 𝑃(𝑥)  𝜆  

(iii)  i) (ii) 𝜆  𝑃(𝑥) 𝑃(𝑥)

 

(iv) 𝐺(𝑥) ≡  𝑃(𝑥) + 3𝑥 + 2  𝑥2 + 1  

12 (a) 8 4 2

  

(i)  8  

(ii) 

 8

  

(iii) 

 

  

(b) 
𝑟2+3𝑟−1

(𝑟2−𝑟+1)( 𝑟2+𝑟+1)
=  

𝐴𝑟+𝐵

𝑟2−𝑟+1
−

𝐴𝑟+2𝐵

𝑟2+𝑟+1
 A  B  𝑟𝜖ℤ+  

𝑈𝑟 =  
𝑟2+3𝑟−1

(𝑟2−𝑟+1)(𝑟2+𝑟+1)
   𝑈𝑟 = 𝑓𝑟 − 𝑓𝑟+1  𝑓𝑟  

∑ 𝑈𝑟 = 2 −
(𝑛+2)

𝑛2+𝑛+1
𝑛
𝑟=1  

 

   𝑛  

 

 

2023 
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∑ 𝑈𝑟 < 2 −
11

91
 

𝑛

𝑟=1
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13 (a)  A =   ( 
2 1 
1 0

)  A B 𝜆𝐴 + 𝜇𝐼      

    

 𝜆    𝜇 𝐼    

 𝐵 =  𝐴2 𝜆    𝜇  𝐴−1  

(b)  𝑍6- 1 𝑍6 − 1 = 0  

𝑍1  𝑍2  𝑍6 = 1  

|𝑍1 − 𝑍2| 1, 2 √3  

(c) 𝑛 ’  

(
1+𝑠𝑖𝑛 𝜃+𝑖𝑐𝑜𝑠𝜃

1+𝑠𝑖𝑛𝜃−𝑖𝑐𝑜𝑠𝜃
)

𝑛

= 𝑐𝑜𝑠 𝑛 (
𝜋

2
− 𝜃) + 𝑖 𝑠𝑖𝑛 𝑛 (

𝜋

2
− 𝜃)   

(
1+𝑖

1−𝑖
)

2𝑛

= (−1)𝑛  

  

14  (a)  𝑥 ≠ −1 𝑓(𝑥) =  
𝑥(𝑥+3)

(𝑥+1)2 𝑓(𝑥) 𝑓′(𝑥)   

 𝑓′(𝑥) =  − 
(𝑥−3)

(𝑥+1)3  

𝑓(𝑥) 𝑥 𝑓(𝑥) 

 

𝑥 ≠ −1  𝑓′′(𝑥) =  
2(𝑥−5)

(𝑥+1)4 𝑦 = 𝑓(𝑥) 

 

𝑦 = 𝑓(𝑥)

 

 

(b)   2(𝑥 + 𝑦) 𝑥 

8𝜋  

𝑥 

𝑃  𝑃 = 𝜋 (𝑥 +
16

𝑥
) 𝑃   

𝑥

15 (a)   𝑥 ∈ ℝ  𝑥4 + 1 = 𝐴(𝑥4 − 1) + 𝐵(𝑥2 + 1)(𝑥 + 1) + 𝐶(𝑥2 + 1)(𝑥 − 1) − (𝑥2 − 1)  

A , B  C     ∫
𝑥4+1

𝑥4−1
𝑑𝑥  

(b) (i) 𝑦 = 𝑥 + 𝑐𝑜𝑠 𝑥 𝑠𝑖𝑛3𝑥    
𝑑𝑦

𝑑𝑥
= 1 + 3𝑠𝑖𝑛2𝑥 − 4𝑠𝑖𝑛4𝑥   

𝐼 = ∫  (𝑥 + 3𝑥 𝑠𝑖𝑛2𝑥 − 4𝑥 𝑠𝑖𝑛4𝑥) 𝑑𝑥
𝜋

2
0

   

(i)  

𝐼 =
1

8
(𝜋2 − 2) 

 

[
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     (ii) 𝐽1 = ∫  (1 + 3𝑐𝑜𝑠2𝑥 − 4𝑐𝑜𝑠4𝑥) 𝑑𝑥
𝜋

2
0

    

 𝐽2 = ∫  (𝑥 + 3𝑥 𝑐𝑜𝑠2𝑥 − 4𝑥 𝑐𝑜𝑠4𝑥) 𝑑𝑥
𝜋

2
0

  

 ∫  𝑓(𝑥) 𝑑𝑥 =
𝑎

0
∫  𝑓(𝑎 − 𝑥) 𝑑𝑥

𝑎

0
 𝐼 =

𝜋

2
𝐽1 − 𝐽2   𝐼 i

 

𝑑

𝑑𝑥
 (𝑥 − 𝑠𝑖𝑛𝑥 𝑐𝑜𝑠3𝑥) = 1 + 3𝑐𝑜𝑠2𝑥 − 4𝑐𝑜𝑠4𝑥  

𝐽2 =
1

8
(𝜋2 + 2) 𝐽1  

(c)  √𝑥3 + 1 = 𝑡 ∫
𝑥8

√𝑥3+1
 𝑑𝑥

2

0
   

16 𝑙1 ≡  𝑥 − √3𝑦 + 1 + 𝑘 = 0  𝑙2 ≡  𝑥 + √3𝑦 + 1 − 𝑘 = 0  (−1, 3)  𝑘 =

3√3 𝑘 𝑙1 = 0  𝑙2 = 0 

 𝑙  𝐴 ≡ (2,3)  𝑙 

 

𝐴 3  𝑆  

𝐴  𝑙1 = 0  (−1, 3)  𝑆 

 

   𝑙 = 0  𝑃  𝑆  𝑃 

 

17 (a) 

(i) 𝑐𝑜𝑠 𝐴 , 𝑐𝑜𝑠 𝐵 , 𝑠𝑖𝑛 𝐴   𝑠𝑖𝑛 𝐵  𝑐𝑜𝑠(𝐴 + 𝐵)   𝑐𝑜𝑠 3𝐴    

𝑐𝑜𝑠 𝐴  

(ii) 

 

𝜆 𝑘 

𝑓(𝑥) =
2 𝑐𝑜𝑠 3𝑥 − 4𝑐𝑜𝑠5𝑥 + 3𝑐𝑜𝑠3𝑥

𝑐𝑜𝑠𝑥(1 + 𝑠𝑖𝑛2𝑥)

𝑥𝜖[−𝜋, 𝜋]   𝑦 = 𝑓(𝑥)  

 

(b)    ABC  𝑃𝐴̂𝐵 = 𝑃𝐵̂𝐶 = 𝑃𝐶̂𝐴 = 𝛼 𝑃  

PC  

𝑐𝑜𝑡𝛼 = 𝑐𝑜𝑡𝐴 + 𝑐𝑜𝑡𝐵 + 𝑐𝑜𝑡𝐶  

(c) 𝑥𝜖 (0,
𝜋

2
)  2 𝑡𝑎𝑛−1 (𝑐𝑜𝑠 𝑥) = 𝑡𝑎𝑛−1(2𝑐𝑜𝑠𝑒𝑐 𝑥)   

 

 

   

 

*** 

2 cos 3𝑥 − 4𝑐𝑜𝑠5𝑥 + 3𝑐𝑜𝑠3𝑥

𝑐𝑜𝑠𝑥(1 + 𝑠𝑖𝑛2𝑥)
= 𝜆 𝑐𝑜𝑠 2𝑥 + 𝑘 
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1. 𝑚 𝐴 𝐵

𝐴 𝐴𝐵⃑⃑⃑⃑  ⃑ 𝑢

𝑒

2.  𝑎 A B P Q

450   600 𝑢  𝑣 

AB P Q

𝑢 ∶  𝑣 = √3  ∶ √2 𝑢 𝑎 𝑔
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3. PABCDQ α

𝑚 P

A M

D 𝑚 Q

 

 

 

 

4. 𝑀 k𝑔 𝑢 m s−1

3𝐻 W

90 𝐻𝑢

90𝐻−𝑀𝑔𝑢
  m s−1 (  𝐻 >

𝑚𝑔𝑢

90
)  
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5. 𝑎 O

2𝑎 𝑚

ω

O C  

2𝑚𝑔

√3
 

6. 𝑂 A, B  C 𝒊 + 𝐣 4𝒊 + 𝒋 6𝒊 + 3𝒋 𝒊 

𝐣 D AD: DB = 1: 2 AB O

D O, D  C
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7. AB W

G AG GB A

θ G

P

A

S P S W θ

8. θ M P

A

m Q

P θ
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9. 𝐴, B, C P(A)  = 8k, P(B) = 2k P(C) = k  ;  0 < k < 1

P(A|B) = P(B|C), P(A|C) = P(A)   P(A ∪ B ∪ C) =
11

12
   , 

(i) P(A ∩ B), P(B ∩ C), P(A ∩ B ∩ C)

(ii) 𝑃(𝐶 ∩ 𝐴),  𝑘 𝑘

10. 1004, 1008, 1000, 1008, 996, 992, 1000, 1008, 1008  1000 

1000 − 4𝑥 𝑥
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11. (𝑎) P O

λg h 𝑣 P

h

O Q 𝑣

P Q  

(i) P 𝑣 = √2λgh

(ii) P (h +
v2

2g
)

(iii) Q √
h

8λg

(𝑏) 𝑣 𝐴  𝑃 α

Q 𝛼

P 3𝑣 Q 𝑣

A P A  Q

(i) A  P  Q

(ii) A P 24 𝑘𝑚 Q  𝑘𝑚

A P  A Q

12. (𝑎) ABC BÂC = α 𝐴B̂C =
π

2
AB

 α (<
𝜋

4
 )

3𝑚

AC BC

D 

E 𝑚 R C 

AC

2𝑚 𝑃 BC 𝑚 𝑄

F AF = 𝑎  

F

DE
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48 cos2α

√9 − sin2α − cosα
 

𝛼 
𝐴 

𝐶 

𝐷 
𝑃 𝑄 

𝑅 

𝐸 

𝐵 

𝐹 

𝛼 
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(𝑏) 𝑎 O

𝐴𝑂

𝐵 

𝑚

𝑃 𝐴

𝑂𝑃 𝑂𝐴 θ (0 ≤ θ ≤
π

2
) 

𝑃 𝑣 𝑣2 = 2𝑔𝑎 𝑠𝑖𝑛𝜃

𝑃 𝐵 𝐵 λm 𝑄

𝑃 √2ga

𝑂𝐵 θ (0 ≤ θ ≤
π

3
) 𝑢  

𝑢2 = 2𝑔𝑎 (
1

(1+λ)2
+ cosθ − 1) 

λ(λ + 2) > 1  

λ = √2 − 1 

√
3

2
𝑚𝑔

13.  3𝑙 𝑂

𝑚 P P 3mg 

P O 4𝑙 𝐴

6 𝑚𝑔 A

𝑥  3𝑙 < 𝑥 < 4𝑙 𝑥̈ + 
2𝑔

𝑙
(𝑥 −

5𝑙

2
) = 0

𝑋̈ + 𝜔2𝑋 = 0 𝑥 − 
5𝑙

2
  ω2  =

2𝑔

𝑙

Ẋ2 = ω2(c2  − X2) c . O 3𝑙

𝐵

B 𝑚 Q P B

√𝑔𝑙

D B D

𝑦  𝑦̈
𝑔

𝑙
(𝑦 − 2𝑙) (2 − √2)𝑙 < 𝑦 < 3𝑙

𝑦 =  2𝑙 + 𝛼 𝑐𝑜𝑠𝜔𝑡 +  𝛽 𝑠𝑖𝑛𝜔𝑡 α, β ω

B D
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14. (𝑎) O A √3𝒊 + 𝒋 B 𝑂𝐵 = 10 BÔA = 60 0

𝒊   𝒋 α ≠ 0 OB⃑⃑⃑⃑  ⃑ = α𝒊 + β𝒋 OB⃑⃑⃑⃑  ⃑

(i) 𝐶 𝑂𝐵 AC⃑⃑⃑⃑  ⃑ =
√3

2
𝒊 −

5

2
𝒋 𝑂𝐶: 𝐶𝐵 𝑂𝐴

𝐷 BD⃑⃑⃑⃑  ⃑ 

(ii) 𝐸 AE⃑⃑⃑⃑  ⃑ =
10

17
 AC⃑⃑⃑⃑  ⃑ BE⃑⃑⃑⃑  ⃑ 𝐵, 𝐸, 𝐷

(𝑏) 𝐴𝐵𝐶𝐷 AB  DC  AB ⊥ BD, DÂB = 600     CÂB = 300  

AB⃑⃑⃑⃑  ⃑, AD⃑⃑ ⃑⃑  ⃑, CA⃑⃑⃑⃑  ⃑, DB⃑⃑⃑⃑  ⃑   μp, 2p, 3√3p  λp 

(i) λ  හා μ

(ii) AD λ μ

(iii) CD⃑⃑⃑⃑  ⃑ D αp G

DB α G

15. (𝑎) 𝐴𝐵, 𝐵𝐶, 𝐶𝐷  𝐷𝐴 2𝑊, 2𝑊, 3𝑊  𝑊 .

𝐴, 𝐵, 𝐶, 𝐷 𝐴

𝐴𝐵   𝐵𝐶 

9𝑊 𝐵  𝐶 

(𝑏) 𝐴𝐵, 𝐵𝐶  𝐴𝐶 

𝐵𝐷  𝐶𝐷 

A

B D

𝑛𝑤 𝑤 AB CD

C 𝑃

P = (
2n+5

√3
)w

,

𝐵𝐶 10√3 𝑤 n ≤ 14

16. (𝑎)

(i) 𝑟  2α

(ii) h a  
2

3
h 

(𝑏) √2 a
π

2
  

OAB

P O

4𝑎

3(𝜋−2)

2r sinα

3α
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(𝑐) √2a 2a

P

P

OB OA Y

A

OA tan−1 [
5π−8

2(9π−19)
] 

17. (𝑎)

𝐴, 𝐵, 𝐶

A

B

C

P(B)  =  0.3, P(A ∪ B) = 0.37 P(C)  =  0.2 

(i) P(A)  =  0.1 

(ii) P(B′/A′) A′ B′ A B

(iii) 

(iv) 

b 120

(i) y𝑖 =
1

10
(x𝑖 − 45)

(ii) 

 




