


𝐹 = 𝑚𝑎 = 𝑚𝑔 − 𝑁     [1]

𝑚𝑔 𝑁

𝑚 =
𝑁

(𝑔 − 𝑎)
 

=
𝑁

9.8 − 2.8
 

=
𝑁

7

𝑁

𝑚′:   𝑁 = 𝑚′𝑔      [1]

𝑚 =
𝑁

7
 

=
𝑚′𝑔

7
 

=
35𝑔

7
 

= 5𝑔 

= 49 kg       [1]

𝐹 = 𝑚𝑎 = 𝑁–𝑚𝑔      [1]

𝑁 = 𝑚𝑎 + 𝑚𝑔 

= 𝑚(𝑎 + 𝑔)

𝑚′ =
𝑁

𝑔
 

=
𝑚(𝑎 + 𝑔)

𝑔
 

=
𝑚 ×

3𝑔
2

𝑔
 since 𝑎 = 4.9 =

𝑔

2
 

=
3𝑚

2
 

= 73.5 kg     [1]



𝑧4 + 9𝑧2 + 64 = 0 

𝑧4 + 16𝑧2 + 82 − 7𝑧2 = 0      [1] 

(𝑧2 + 8)2 = 7𝑧2 

𝑧2 + 8 = ±𝑧√7      [1]

⇒ 𝑧2 + 𝑧√7 + 8 = 0  or 𝑧2 − 𝑧√7 + 8 = 0      [1]

𝑧 =
−√7 ± √7 − 4 × 1 × 8

2 × 1
 or 𝑧 =

√7 ± √7 − 4 × 1 × 8

2 × 1
=

√7 ± 5𝒊

2
       [1] 

𝑧 =
−√7 ± 5𝑖

2
 or 𝑧 =

√7 ± 5𝑖

2

𝑧1 =
−√7 − 5𝑖

2
   𝑧2 =

−√7 + 5𝑖

2
  𝑧3 =

√7 − 5𝑖

2
   𝑧4 =

√7 + 5𝑖

2
     [1]

𝑧4 + 9𝑧2 + 64 = 0 

Let 𝑎 = 𝑧2 

𝑎2 + 9𝑎 + 64 = 0 

(𝑎 +
9

2
)
2

−
81

4
+

256

4
= 0 

(𝑎 +
9

2
)
2

= −
175

4
 

∴ 𝑎 = 𝑧2 =
−9 ± 5√−7

2
     [1] 

⇒ 𝑖2𝑧2 =
9 ± 5√−7

2
 

⇒ 𝑖𝑧 = ±√
9 ± 5√−7

2
 

= ±
√18 ± 10√−7

2
     [1]

18 ± 10√−7 = (𝐴 ± 𝐵)2 

9 + 𝑋 ± 10√−7 + 9 − 𝑋 = (𝐴 ± 𝐵)2 

(√9 + 𝑋)
2
± 10√−7 + (√9 − 𝑋)

2
= 𝐴2 ± 2𝐴𝐵 + 𝐵2



𝐴 = √9 + 𝑋 

𝐵 = √9 − 𝑋

𝑋

2𝐴𝐵 = 10√−7 

√(9 + 𝑋)(9 − 𝑋) = 5√−7 

⇒ 81 − 𝑋2 = 25(−7) 

𝑋2 = 256 

⇒ 𝑋 = 16 (sign is irrelevant because of symmetry in A, B)     [1]

18 ± 10√−7 = (√9 + 16 ± √9 − 16)
2

 

= (5 ± √7𝑖)
2
     [1]

𝑖𝑧 = ±
√18 ± 10√−7

2
 

= ±
√(5 ± √7𝑖)

2

2
 

= ±
(5 ± √7𝑖)

2
 

⇒ 𝑧 = −𝑖 ∙ 𝑖𝑧 

= ±
(√7 ± 5𝑖)

2

𝑧1 =
−√7 − 5𝒊

2
   𝑧2 =

−√7 + 5𝒊

2
  𝑧3 =

√7 − 5𝒊

2
   𝑧4 =

√7 + 5𝒊

2
     [1]

𝑦 =  𝑥𝑥

⇒ ln(𝑦) = 𝑥 ln(𝑥)    [
1

2
]

𝑑

𝑑𝑦
ln(𝑦) ×

𝑑𝑦

𝑑𝑥
=

𝑑

𝑑𝑥
(𝑥 ln(𝑥))     [

1

2
]

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑥 ×

1

𝑥
+ ln(𝑥) = 1 + ln (𝑥)

𝑑𝑦

𝑑𝑥
= 𝑦 + 𝑦 × ln(𝑥) = 𝑥𝑥 + 𝑥𝑥. ln(𝑥) [1]



𝑦 = 𝑥𝑥 

= 𝑒ln(𝑥𝑥)     [
1

2
] 

= 𝑒𝑢 where 𝑢 = 𝑥 ln 𝑥 

⇒
𝑑𝑦

𝑑𝑥
=

𝑑(𝑒𝑢)

𝑑𝑢
×

𝑑(𝑥 ln 𝑥)

𝑑𝑥
      [

1

2
] 

= 𝑒𝑢 (𝑥 (
1

𝑥
) + (1) ln(𝑥)) 

= 𝑥𝑥(1 + ln(𝑥))    [1]

𝑓(𝑥) ∈ 𝑅− ∪ {0}     [1]

𝑦 = −𝑥 𝑦 = 𝑎𝑟𝑐𝑡𝑎𝑛(𝑥)

𝑥

𝑑

𝑑𝑥
(𝑥 cos−1(𝑥)) = cos−1(𝑥) −

𝑥

√1−𝑥2
[1]

Area = ∫ cos−1 𝑥 𝑑𝑥
1

1
2

     [
1

2
]

𝑑

𝑑𝑥
(𝑥 cos−1(𝑥)) = cos−1(𝑥) −

𝑥

√1−𝑥2

⇒ cos−1(𝑥) =
𝑑

𝑑𝑥
(𝑥 cos−1(𝑥)) +

𝑥

√1−𝑥2

∴ ∫ cos−1(𝑥) 𝑑𝑥 = 𝑥 cos−1(𝑥) + ∫
𝑥

√1−𝑥2
𝑑𝑥 [1]

Area = ∫ cos−1 𝑥 𝑑𝑥
1

1
2

 

= [ 𝑥 cos−1(𝑥)]
(
1
2
)

1 + ∫
𝑥

√1 − 𝑥2
𝑑𝑥

1

(
1
2
)

 

= −
𝜋

6
+ ∫

𝑥

√1 − 𝑥2
𝑑𝑥

1

(
1
2
)

∫
𝑥

√1−𝑥2
𝑑𝑥



𝑢 = 1 − 𝑥2  ⇒  
𝑑𝑢

𝑑𝑥
= −2𝑥.

𝑥 = −
1

2
.
𝑑𝑢

𝑑𝑥

∫
𝑥

√1 − 𝑥2
𝑑𝑥 = ∫−

1

2√𝑢
𝑑𝑢 = −√𝑢     [

1

2
]

Area = −
𝜋

6
+ ∫

𝑥

√1 − 𝑥2
𝑑𝑥

1

(
1
2
)

 

= −
𝜋

6
− ∫

1

2√𝑢
𝑑𝑢

0

(
3
4
)

 

= −
𝜋

6
− [√𝑢]

(
3
4
)

0
 

= −
𝜋

6
+

√3

2
 square units        [1]

𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐵𝐶⃗⃗⃗⃗  ⃗ 

= 𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐴𝐷⃗⃗ ⃗⃗  ⃗ 𝐴𝐷⃗⃗ ⃗⃗  ⃗ = 𝐵𝐶⃗⃗⃗⃗  ⃗ 

= 𝒂 + 𝒅       [1]

𝐴𝑀⃗⃗⃗⃗ ⃗⃗  = 𝑀𝐶⃗⃗⃗⃗ ⃗⃗ =
1

2
𝐴𝐶⃗⃗⃗⃗  ⃗ =

1

 2
𝒂 +

1

2
𝒅

𝐷𝑀⃗⃗ ⃗⃗ ⃗⃗  = 𝑘𝐷𝐵⃗⃗⃗⃗⃗⃗ 

𝐷𝐵⃗⃗⃗⃗⃗⃗ = 𝐷𝐴⃗⃗ ⃗⃗  ⃗ + 𝐴𝐵⃗⃗⃗⃗  ⃗ 

= 𝒂 − 𝒅

𝐷𝑀⃗⃗ ⃗⃗ ⃗⃗  = 𝐷𝐴⃗⃗ ⃗⃗  ⃗ + 𝐴𝑀⃗⃗⃗⃗ ⃗⃗   

= −𝒅 +
1

2
𝒂 +

1

2
𝒅 

=
1

2
𝒂 −

1

2
𝒅 

=
1

2
𝐷𝐵⃗⃗⃗⃗⃗⃗ 

𝐷𝑀⃗⃗ ⃗⃗ ⃗⃗   

𝐷𝑀⃗⃗ ⃗⃗ ⃗⃗  1

2
𝐷𝐵⃗⃗⃗⃗⃗⃗ 𝑀 𝐷𝐵̅̅ ̅̅

𝐷𝑀⃗⃗ ⃗⃗ ⃗⃗  =
1

2
𝐷𝐵⃗⃗⃗⃗⃗⃗ [1].

3sin2(𝜃) + cos2(𝜃) + √3 sin(2θ) = 4



3sin2(𝜃) + cos2(𝜃) + 2√3 sin(θ) cos (θ) = 4 [1]

(√3 sin(θ) + cos(θ))
2
= 4

√3 sin(θ) + cos(θ) = 2  (1)     √3 sin(θ) + cos(θ) = −2   (2) [1]

√3 sin(θ) + cos(θ) = 2

√3

2
sin(θ) +

1

2
cos(θ) = 1

cos (
𝜋

6
) sin(θ) + sin (

𝜋

6
) cos(θ) = 1

⇒ sin (
𝜋

6
+ 𝜃) = 1 [1]

⇒ 𝜃 =
𝜋

3
[1]

sin (
𝜋

6
+ 𝜃) = −1

⇒ 𝜃 =
−2𝜋

3

±2

3sin2(𝜃) + cos2(𝜃) + √3 sin(2θ) = 4 

⇒ 2sin2(𝜃) + √3 sin(2𝜃) = 3 sin2(𝜃) + cos2(𝜃) = 1       [1] 

−(1 − 2 sin2(𝜃)) + √3 sin(2𝜃) = 2 

⇒ −cos(2𝜃) + √3 sin(2𝜃) = 2 1 − 2 sin2(𝜃) = cos(2𝜃)      [1] 

(−
1

2
) cos(2𝜃) + (

√3

2
) sin(2𝜃) = 1 

sin (
−𝜋

6
) cos(2𝜃) + cos (−

𝜋

6
) sin(2𝜃) = 1 

⇒ sin (2𝜃 −
𝜋

6
) = 1 [1]

2𝜃 −
𝜋

6
= −

3𝜋

2
,
𝜋

2
𝜃 ∈ [−𝜋, 𝜋] ⇒ (2𝜃 −

𝜋

6
) ∈ [−

11𝜋

6
,
13𝜋

6
]     [1] 

⇒ 𝜃 = −
2𝜋

3
,
𝜋

3
      [1]



𝑎 =
𝑑

𝑑𝑥
(
1

2
𝑣2) = 2𝑥2 + 1 [1]

∫ 𝑑 (
𝜈2

2
)

𝑣

2

= ∫ (2𝜒2 + 1)𝑑𝜒
𝑥

1

 

𝑣2

2
− 2 = [

2𝜒3

3
+ 𝜒]

1

𝑥

= [
2𝜒3

3
+ 𝜒]

1

0

 𝑥 = 0 

𝑣2

2
= 2 −

2

3
− 1 

=
1

3
 

∴ 𝑣 = ±
√6

3
−1

𝐸(4𝑋 –  2𝑌 +  6)  =  4𝐸(𝑋) –  2𝐸(𝑌)  +  6 =  44  [1]

𝑉𝑎𝑟(4𝑋 –  2𝑌 +  6) =  42𝑉𝑎𝑟(𝑋) + 22𝑉𝑎𝑟(𝑌)  

= 100 [1].

𝑠𝑑 =  10

𝑧
𝑠

√𝑛
= 1.96 ×

√256

√64
= 3.92 [1]

∈

𝐻

𝐻 ∼ 𝑁(𝜇, 256)  where 𝜇 is the true mean of the population

𝐻 =
1

𝑛
∑𝐻𝑖 ∼ 𝑁 (𝜇,

256

𝑛
)  since it is a some of identical independent normal random variables

𝑍 =
𝐻 − 𝜇

(
16

√𝑛
)

∼ 𝑁(0,1)

Pr(−1.96 < 𝑍 < 1.96) = 0.95 

⇒ 𝑍 ∈ (−1.96,1.96) with 95% confidence       [
1

2
] 

⇒
𝐻 − 𝜇

(
16

√𝑛
)

∈ (−1.96,1.96) 

⇒ 𝜇 ∈ (𝐻 − 1.96 (
16

√𝑛
) , 𝐻 + 1.96 (

16

√𝑛
))



𝜇 ∈ (173 − 1.96 (
16

8
) , 173 + 1.96 (

16

8
)) 

𝜇 ∈ (169.08,176.92) with 95% confidence      [1/2]

[1].

𝑥 =  𝑘 tan(𝑡) − 1

∴ tan(𝑡) =
𝑥+1

𝑘

𝑦 = 3 sec(𝑡) − 8

∴ sec(𝑡) =
𝑦+8

3

sec2(𝑡) – tan2(𝑡) = 1

⇒
(𝑦 + 8)2

9
−

(𝑥 + 1)2

𝑘2
= 1

𝑑𝑥

𝑑𝑡

𝑑𝑦

𝑑𝑡

2(𝑦+8)

9
×

𝑑𝑦

𝑑𝑥
−

2(𝑥+1)

𝑘2 = 0 [1]

∴
𝑑𝑦

𝑑𝑥
=

9(𝑥+1)

(𝑦+8)𝑘2 [1]

−2

3

3

2

𝑥 =  2

𝑑𝑦

𝑑𝑥
=

9(𝑥 + 1)

(𝑦 + 8)𝑘2
=

9(2 + 1)

(𝑦 + 8)𝑘2
=

3

2
 (1)

𝑥 = 2

3𝑦 +  2(2)  =  −2 ⇒  𝑦 =  −2

𝑦 =  −2

27

6𝑘2
=

3

2
 

∴ 𝑘2 = 3

∴ 𝑘 = √3 (only, since 𝑘 > 0)


