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Sol.  B  

Turbofan engine used in passenger transport aircraft has less specific fuel consumption 
because of high by pass ratio.   

 

 

Sol.   A   

m = 1 kg, 	0.2 = ߦ = ஼
஼೎

 = ஼
ଶ√௠௞

  = ஼
ଶ௠ఠ೙

 

߱௡ = 5 rad/s 

C = 2߱݉ߦ௡ = 2 Ns/m  

 

 

Sol.   B  

f(ߠ) = ቂ cosߠ sinߠ
− sinߠ cosߠቃ 
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f(ߙ).f(ߚ) = ቂ cosߙ sinߙ
− sinߙ cosߙቃ ൤

cosߚ sinߚ
− sinߚ cosߚ൨ 

             = ൤
cos(ߙ + (ߚ sin(ߙ + (ߚ
− sin(ߙ + (ߚ cos(ߙ + ߙ)൨ = f(ߚ +  (ߚ

 

 

Sol.   A   

 

 

Sol.   D  

From Euler iteration formula, 

x୩ାଵ = x୩ + ∆t × f(x୩) 

 

 

Sol.   D  
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Sol.   A  

Equation for glider,   

L = Wcosߛ 

D = Wsinߛ 

tan ஽ = ߛ
௅
 = ଵ಴ಽ

಴ವ

 

We know,  tan ௛௘௜௚௛௧ = ߛ
௥௔௡௚௘

 = ଵ಴ಽ
಴ವ

 

Range = height× ஼ಽ
஼ವ

 

For maximum range, ܴܽ݊݃݁௠௔௫ = height× ቀ஼ಽ
஼ವ
ቁ
௠௔௫

 

So lift to drag ratio should be maximum.  

 

 

Sol.   D  

 



 

 
Contact- 9740501604 

 

Sol.   A  

J(x) = ݔଶ − 7x + 30  

J’(x) = 2x - 7 = 0  

x = 7/2  

J”(x) = 2 → positive  

So J(x) is minimum at x = 7/2  

 

 

Sol.   C  

Longitudinal static stability will be same because of pitching moment is same. 

 

 

Sol.   B  
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If propeller is mounted ahead of C.G., it will destabilize the a/c. And longitudinal static 
stability will decrease.  

 

 

Sol.   C  

For steady and level flight,  

L = W = ଵ
ଶ
 ௅ܥଶܸܵߩ

T = D = ଵ
ଶ
 ஽ܥଶܸܵߩ

When speed is increases, lift will also increase. For balancing lift ܥ௅ should be 
decreases or in other way angle of attack should be decreases by elevator.  

 

 

Sol.   D  

For plain strain condition in x-y plane,  

߳௫௫ = ߳௬௬ = ߛ௫௬ ≠ 0  

߳௭௭ = ߛ௫௭ = ߛ௭௬ = 0   

௭௭ߪ = ௬௬ߪ = ௫௫ߪ = ߬௫௬ ≠ 0  

߬௫௭ = ߬௭௬ = 0   
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Sol.   C  

 

 

Sol.   B  

 

 

Sol.   B  

 

 

Sol.   B  
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Sol.   D  

 

 

Sol.   B  

 

 

Sol.   B  

For thin airfoil, critical Mach number is higher than thick airfoil.   
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Sol.   D  

h୅ > h୆ 

For satellite A, 

Total energy, ܧ஺ = T + V = ଵ
ଶ
஺ଶ - ீெ௠ݒ݉

௥ಲ
 

 ஺ = ܴ஺ + ℎ஺ݎ

஺ = ටݒ
ீெ

ோಲ 	ା	௛ಲ
 

஺ܧ = 	ଵ
ଶ
݉ ீெ

ோಲ	ା	௛ಲ
 - ீெ௠
ோಲ 	ା	௛ಲ

 = - ଵ
ଶ

ீெ௠
ோಲ 	ା	௛ಲ

 

For satellite B, 

Total energy, ܧ஻ = T + V = ଵ
ଶ
஻ଶݒ݉  - ீெ௠

௥ಳ
 

 ஻ = ܴ஻ + ℎ஻ݎ

஻ = ටݒ
ீெ

ோಳ 	ା	௛ಳ
 

஻ܧ = 	ଵ
ଶ
݉ ீெ

ோಳ 	ା	௛ಳ
 - ீெ௠
ோಳ 	ା	௛ಳ

 = - ଵ
ଶ

ீெ௠
ோಳ 	ା	௛ಳ

 

So,  ܧ஺ >  ஻ܧ

஺ܶ < ஻ܶ 

஺ܸ > ஻ܸ 

 



 

 
Contact- 9740501604 

 

Sol.   D  

Both P and Q are square matrices of same size.  

(i) For example, 

P = ቂ1 0
1 0ቃ    and    Q = ቂ0 0

0 1ቃ 

PQ = ቂ0 0
0 0ቃ 

(ii) PQ = ܫ 

P = ܳିଵ         (|ܳ| ≠ 0) 

(iii) 

(P	+ 	Q)		ଶ= (P	+ 	Q). (P	+ 	Q) = ܲଶ + QP + PQ + ܳଶ 

(iv) 

(P− 	Q)		ଶ= (P− 	Q). (P − 	Q) = ܲଶ - QP - PQ + ܳଶ 
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Sol.   B  

mg = kߜ௦௧ 

1× 9.81 = k× 10 × 10ିଷ 

k = 613.125 N/m  

x = ܣ cos߱௡ܤ + ݐ cos߱௡ݐ 

At t = 0, 

            A = ݔ௢ = 10 mm 

 B=0 ,0 = ݔ̇

So     x = ݔ௢ cos߱௡ݐ 

߱௡ = ට௞
௠

 = ට଺ଵଷ.ଵଶହ
ଵ

 = 24.76 rad/s  

x = 10 cos(24.76ݐ) 

 

 

Sol.   B  

Earth radius, R = 6.37× 10଺ m 

g = 9.81 m/ݏଶ 
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h = 6.30× 10ହ m 

r = R + h = 7	× 10଺ m 

௢ܸ = ටீெ
௥

 = ට௚ோమ

௥
 = 7.54 km/s  

g = ீெ
ோమ

 

௘ܸ = √2 ௢ܸ = 10.66 km/s 

∆ܸ = ௘ܸ - ௢ܸ = 3.12× 10ଷ m/s  

 

 

 

Sol.   A  
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Curvature, k = ଵ
ఘ
 = ௗ

మ௬
ௗ௫మ

 

M = ܫܧ ௗ
మ௬

ௗ௫మ
  = ாூ

ఘ
 

ாூ = ߩ
ெ

 

 ஻ߩ + ஺ߩ = ߩ

ாಲூಲ =  ߩ
ெ

 + ாಳூಳ
ெ

 

ாಲூಲାாಳூಳ = ߩ
ெ

 

 

 

Sol.   B  

 

Rୣ = ఘ௏஽
ఓ

 

Mass flow rate, ݉̇ = ܣܸߩ      (A =గ஽
మ

ସ
)   
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From question, mass flow rate is same 

ଵܣߩ ଵܸ = ܣߩଶ ଶܸ = ܣܸߩ  = k  

Rୣ = ఘ௏஽
ఓ

×
ഏವ
ర
ഏವ
ర

  = ఘ௏஺
ఓഏವర

 = ௞

ఓഏವర
 

So  Rୣ ∝
ଵ
஽

 

→ Rୣଵ > Rୣଶ 

 

 

Sol.   C  

Minimum pressure coefficient does not depend upon dimensions.  

 

 

Sol.   A  

L = ଵ
ଶ
 ௅ܥଶܸܵߩ

 ௅is geometric property, it will remains same for same angle of attack. And lift will beܥ
different due to different area.  
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Sol.   D  

F = ܨ଴ sin߱ݐ 

Amplitude, X = ிబ/௞

ඨ൤ଵିቀ ഘഘ೙
ቁ
మ
൨
మ
ାቂଶక ഘ

ഘ೙
ቃ
మ
 

At resonance, ߱ = ߱௡ 

ଵܺ = ிబ/௞
ଶక

 = 1 cm...... (1) 

At half of resonance frequency, ߱ = ߱௡/2 

ܺଶ = ிబ/௞
ඥ[ଵିଵ/ସ]మା[క]మ

 = ிబ/௞
ඥଽ/ଵ଺ା[క]మ

 = 0.5 cm....... (2)  

Equations (1)/(2),  

௑భ
௑మ

 = 
ಷబ/ೖ
మ഍
݇/0ܨ

ට9/16+[ߦ]2

 = ଵ
଴.ହ

 = 2  

  0.1936 = ߦ

 

 

Sol.  C  

A = ቂ2 1
0 3ቃ 
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ଶߣ,ଵߣ → Eigen values 

ଵߣ + 	  ଶ   = 5ߣ

ଵߣ × 	   ଶ  = 6ߣ

  ଵ  = 2ߣ

   ଶ = 3ߣ

 

 

Sol.  D  

From previous solution,  

  ଵ  = 2ߣ

    ଶ = 3ߣ

So the eigen values of the matrix ିܣଵ 

  ଵ  = 1/2ߣ

     ଶ = 1/3ߣ
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Sol.   B  

r = R + h = 6.37× 10଺ + 35.90× 10଺ = 42.27× 10଺ m 

∆݅ = 10.5° 

GM = gܴଶ = 3.9805× 10ଵସ݉ଷ/ݏଶ 

଴ܸ = ටீெ
௥

 = ටଷ.ଽ଼଴ହ×ଵ଴భర

ସଶ.ଶ଻×ଵ଴ల
 = 3068.72 m/s  

∆ܸ = 2 ଴ܸ sin ∆݅/2 = 2× 3068.72 × sin(10.5/2) = 561.58 m/s  

 95.25° = 2/݅∆ + 90 = ߙ

 

 

Sol.  C 

η୔ = 0.8  

W = 73108 N  

ஶܸ = 50 m/s  

  ௠௔௫ = 15 m/s(ܥ/ܴ)

ஶܸ = ܥ/ܴ sin ஶܸ = ߛ ቂ
்ି஽
ௐ
ቃ = ்௏ಮି஽௏ಮ

ௐ
 

	௠௔௫ = ୫ୟ୶(ܥ/ܴ) ௕௥௔௞௘		௣௢௪௘௥
ௐ

 = (்௏ಮି஽௏ಮ)×஗ౌ
ௐ

 

Excess brake power = (ܴ/ܥ)௠௔௫ × ௐ
஗ౌ

 = ଵହ×଻ଷଵ଴଼
଴.଼

 = 1371 kW 
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Sol.   C  

Elevator control power, ܥ௠ഃ೐ = - ߟ ுܸܥ௅ഀ೟߬ 

డ஼೘
డఋ೐

 = ଴ି଴.଴଼
ହି(ିହ)

 = - 0.008 per deg 

 

 

Sol.   A  

→	Two complex roots correspond to Dutch roll stability.  

 ଷ,ସ = - 0.06 ± j 1.5     ; j = √−1ߣ

ܵଶ + 2ߦௗ߱ௗ	ܵ + ߱ௗ
ଶ = 0     (Dutch roll stability)  

Lets,  

Aܵଶ + B	ܵ + C = 0  

− ஻
஺
  ସ = - 0.12ߣ + ଷߣ = 

஼
஺
ଷߣ =  × 0.06)ଶ	ସ = (−ߣ + (1.5)ଶ = 2.253  

Now, ܵଶ + 0.12	ܵ + 2.253 = 0   

߱ௗ
ଶ = 2.253  

߱ௗ = 1.501 rad/s  
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   ௗ߱ௗ = 0.125ߦ2

  ௗ = 0.041ߦ

 

 

Sol.   C  

At an altitude of 10 km above the sea level, 

T = 223 K, 0.413 = ߩ kg/݉ଷ, V (ASI) = 60 m/s  

V = ට
ఘಮ
ఘ

V (ASI) = 103.33 m/s  

At sea level,  

 ஶ = 1.225 kg/݉ଷߩ

R = 288 J/(kg/K)  

Stagnation pressure, ଴ܲ = P + ଵ
ଶ
 ଶܸߩ

P = 0.413 = ܴܶߩ× 288 × 223 = 26524.512 N/݉ଶ 

So ଴ܲ = 26524.512 + ଵ
ଶ

× 0.413 × (103.33)ଶ = 2.87× 10ସ N/݉ଶ 
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Sol.   A 

 

 

Sol.   A  

C୫ ∝ l୲(Tail moment arm) 

 

 

Sol.   B  

For vertical tail up side,  

డ஼೗
డఉ

< 0  

For vertical tail down side,  

డ஼೗
డఉ

> 0     (Not desirable) 
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Sol.   B  

x – y + 2z = 0  

2x + 3y – z = 0  

2x – 2y + 4z = 0  

A = ൥
1 −1 2
2 3 −1
2 −2 4

൩ 

  0 = 2 – 8 + 12 – 2 + 8 – 12 = |ܣ|

 is zero means the rank of A matrix is less than 3 and also less than the no. of|ܣ|
unknown variables. So it has infinite no. of non – trival solutions.  

 

 

Sol.   A  
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Skin friction drag in laminar flow is less than in turbulent flow over an airfoil.   

The turbulent boundary layer is more energetic due to higher K.E.  

The velocity gradients are higher in turbulent boundary layer.   

 

 

Sol.  B  

At 0.2 m, boundary layer thickness, ߜଵ  = 5 mm 

ହ௫ = ߜ
ඥோ೐ೣ

 ; ܴ௘௫ = ఘ௏௫
ఓ

 

ହ௫ = ߜ

ටഐೇೣഋ

 = ହ௫
భ/మ

ටഐೇഋ

 

ଵ = ହ௫భߜ
భ/మ

ටഐೇഋ

...... (1) 

ଶ = ହ௫మߜ
భ/మ

ටഐೇ
ഋ

 ..... (2)  

Equations (1)/(2),  

ఋభ
ఋమ

 = ቀ௫భ
௫మ
ቁ
ଵ/ଶ

 

ହ
ఋమ

 = ቀ଴.ଶ
଴.଼
ቁ
ଵ/ଶ

 

  ଶ = 10 mmߜ
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Sol.   A  

Longitudinal static stability is directly proportional to horizontal tail area.  

Elevator control power is also directly proportional to elevator area.  
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Sol.   B  

୘
୎
 = ୋ∅

୐
 = த

୰
 

For composite shafts,  

T = ஺ܶ + ஻ܶ 

∅஺= ∅஻ = ∅ 

்ಲ
௃ಲ

 = ୋఽ∅
୐

 

்ಳ
௃ಳ

 = ୋా∅
୐

 

T = ୋఽ௃ಲ∅
୐

 + ୋా௃ಳ∅
୐

 

்
∅
 = ୋఽ௃ಲ

୐
 + ୋా௃ಳ

୐
 

 

 

Sol.   A  

T଴ଵ = 300 K  
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T଴ଶ = 424 K  

  1.4 = ߛ

  ஼ = 0.81ߟ

୘బభ	஼ = ୘ᇱబమିߟ
୘బమି	୘బభ

 

୘ᇱబమ
୘బభ

 = ቀ୔బమ
୔బభ
ቁ
ംషభ
ം  

 = ஼ߟ

౐ᇲబమ
౐బభ

	ି	ଵ
౐బమ
౐బభ

	ି	ଵ
 = 
ቀౌబమౌబభ

ቁ
ംషభ
ം ି	ଵ

T02
T01

	−	1
 

0.81 = 
ቀౌబమౌబభ

ቁ
బ.మఴఱళ

ି	ଵ

1.413	−	1  

୔బమ
୔బభ

 = 2.74  

 

 

Sol.   A  
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Sol.   B  

 ଶ = 70°ߙ

 ଶ = 37°ߚ

For impulsive turbine degree of reaction, °ܴ = 0  

°ܴ = - ∅
ଶ

(tanߚଶ −	 tanߚଷ) 

Flow coefficient, ∅ = ஼ೌ
௨

 

°ܴ = - ஼ೌ
ଶ௨

(tanߚଶ −	tanߚଷ)  = 0  

 ଷ = 37°ߚ = ଶߚ

 

 

 

Sol.   C  
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Sol.    A  

→	Isentropic efficiency of a compressordoes not remains constant for whole 
compressor.  

→ Flow separation is less critical in centrifugal compressor because of higher turn of 
flow in radial direction.  

→  The pressure ratio of centrifugal compressor is not zero. It has some amount of 
ratio.  

→ Due to complex design, centrifugal compressor is not designed with multi – stages. 
Axial compressor is designed with multi – stages.    

 

 

Sol.  C  

௜ܸ = ଴ܸ 

  ௜ = 0ݔ

dV∝dx 

dV= kdx 

ௗ௏
ௗ௧

 = kௗ௫
ௗ௧
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ௗమ௫
ௗ௧మ

 = k ௗ௫
ௗ௧

 

ௗమ௫
ௗ௧మ

 - k ௗ௫
ௗ௧

 = 0   

  x = 0.(ଶ – kDܦ)

݉ଶ – km = 0   

m(m - k) = 0 

m = 0, k 

x = ܥଵ݁଴.௧ + ܥଶ݁௞.௧ → (Exponential with time)   

x = ܥଵ + ܥଶ݁௞.௧   ..... (1) 

At t = 0  → x = 0  

 ଶܥ + ଵܥ = 0

 ଶܥ - = ଵܥ

ௗ௫
ௗ௧

 ଶ݇݁௞.௧ܥ =  

At t = 0 → V = ଴ܸ 

଴ܸ  = ܥଶ݇ 

ଶ = ௏బܥ
௞

 

ଵ = - ௏బܥ
௞

 

From equation (1), 

x = - ௏బ
௞

  + ௏బ
௞
݁௞.௧   = ௏బ

௞
(݁௞.௧ − 	1) 
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Sol.   B  

M୧ = 2000 kg, ܫௌ௉= 280 s, ∆ܸ = 500 m/s  

∆ܸ = c.ln ୑౟
୑౜

 

ௌ௉ = ிܫ
௠̇೛௚

 = ௠̇೛஼
௠̇೛௚

 = ௖
௚
 

ௌ௉ܫ = ܸ∆ .g.ln ୑౟
୑౜

 

500 = 280× 9.81 × ln ୑౟
୑౜

 

୑౟
୑౜

 = 1.199  

M୤ = 1668.05 kg  

M୮ = M୧- M୤= 331.95 kg   

 

 

Sol.  B  
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ቀ ୤
୅
ቁ
ୟୡ୲.

 = 0.0280 

ቀ ୤
୅
ቁ
ୱ୲୭୧.

 = ଶ×[ଵଶ×଼	ାଵ×ଵ଼]
[ଶହ×ଵ଺×ଶାଽସ×ଶ×ଵସ]

 = 0.0664  

∅ = 
ቀ ౜ఽቁ౗ౙ౪.

ቀ ౜ఽቁ౩౪౥౟.
 = ଴.଴ଶ଼		

଴.଴଺଺ସ	
= 0.421   

 

 

Sol.   A  

Von – misesyield stress for 2 D,  

௩௠ߪ  = ඥߪଵଶ + ଶଶߪ	 −  ଶߪଵߪ

So Von – misesyield criterion for 2 D, 

ଵଶߪ + ଶଶߪ	 − ଶߪଵߪ ≤  ௬ଶߪ

 

 



 

 
Contact- 9740501604 

 

 

Sol.   B  

Shear stress, ߬௫௭ =	 ௭ܸ.
஺௭̅
ூ೤ .௕

 

From below figure, 

A = (௛
ଶ
−  b.(	ݖ

z + ଵ = ̅ݖ
ଶ

. (௛
ଶ
− ଵ = (ݖ

ଶ
. (௛
ଶ

+  (ݖ
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߬௫௭ =	 ௭ܸ.
஺௭̅
ூ೤.௕

 = 	 ௭ܸ.
(೓మି௭).ୠ×భ

మ.(೓మା௭)	

ூ೤ .௕
= 
ݖܸ	 .ቀℎ2ቁ

2

ଶݕܫ
× ൥1 − ௭మ

ቀℎ2ቁ
2൩ 

 

 

 

Sol.  B  
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Sol.  B  

݉̇௣ = 719 kg/s  

௘ܸ = 1794 m/s  

 ௘ = 0.635 ݉ଶܣ

F = ݉̇௣ ௘ܸ + ܣ௘( ௘ܲ − ௔ܲ) 

F = ݉̇௣ ௘ܸ     (For optimum expansion)  

   = 719×1794 = 1289.88 kN 
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Sol.   A  

From figure,  

Lets, H’ is the height of inlet.  

→Assuming unit depth, 

௜௡௟௘௧ܣ   = H’× 1 = H’ 

௢௨௧௟௘௧ܣ   = 2h× 1 = 2h  

݉̇௜௡௟௘௧  = ܷஶ H’         (density is constant) 

݉̇௢௨௧௟௘௧ .ݑ∫ =    ∫ = ݕ݀ ቀି௎ಮ௬
௛

ቁ ଴ݕ݀.
ି௛  + ∫ ቀ௎ಮ௬

௛
ቁ ௛ݕ݀.

଴  = ܷஶℎ 

→In above equation h is constant.  

From continuity equation,  

݉̇௜௡௟௘௧  = ݉̇௢௨௧௟௘௧  

ܷஶ H’ = ܷஶℎ 

So, H’ = h   

௜௡௟௘௧ܣ   = h 

௢௨௧௟௘௧ܣ  = 2h  

From momentum equation, resultant force is equal to change in moment. (Loss of 
momentum is called drag.) 

So, Drag, D = ̇ܯ௜௡௟௘௧ ௢௨௧௟௘௧ܯ̇ -    
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௜௡௟௘௧ܯ̇   ஶଶhܷߩ = ஶℎ.ܷஶܷߩ =  

௢௨௧௟௘௧ܯ̇ .ݕ݀ݑߩ∫ =    ݕଶ݀ݑߩ∫ =  ݑ

             = ∫ ߩ ቀି௎ಮ௬
௛

ቁ
ଶ
଴ݕ݀

ି௛  + ∫ ߩ ቀ௎ಮ௬
௛
ቁ
ଶ
௛ݕ݀

଴  = ଶ
ଷ

  ஶଶhܷߩ.

Drag, D = ̇ܯ௜௡௟௘௧ ௢௨௧௟௘௧ܯ̇ -     =   ଵ
ଷ

. ஶܷߩ
ଶh   

 

 

Sol.  A  

The flow is incompressible and frictionless. So there is no pressure drop across 
combustor.  

 

 

Sol.  B  

Mୟ = 0.85  

M଴ଵ = 0.38  

  1.4 = ߛ

Pressure recovery, ߨ = ୔బభ
୔బ౗

 = 0.92  
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ቈ =  ߨ
ቀ݀ߟ+1

1−ߛ
2 ቁܽܯ

2

1+ቀ1−ߛ
2 ቁܽܯ

2 ቉

ം
ംషభ

 

ߨ
1−ߛ
ߛ   = 

ଵାఎ೏ቀ
ംషభ
మ ቁெೌ

మ

ଵାቀംషభమ ቁெೌ
మ  

So, ߟௗ = 0.813  

 

 

Sol.   A  

 

 

Sol.  C  
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Trapezoidal rule, 

∫ f(x)dxଡ଼బା୬୦
ଡ଼బ

 = ௛
ଶ

଴ݕ)] + (௡ݕ + ଵݕ)2 + ଶݕ + ଷݕ + ⋯+  [(௡ିଵݕ

h = 0.2  

0 + n× 0.2 = 1  

n = 5  

x 0 0.2 0.4 0.6 0.8 1 

y 1 0.961 0.862 0.735 0.609 0.500 

 

∫ ଵݔ݀(ݔ)ܬ
଴  = ∫ ଵ

ଵା௫మ
ଵݔ݀

଴  = ௛
ଶ

଴ݕ)] + (ହݕ + ଵݕ)2 + ଶݕ +  [(ସݕ	+ଷݕ

                                   = ଴.ଶ
ଶ

[(1 + 0.500) + 2(0.961 + 0.862 + 0.735 + 0.609)] 

                                   = 0.7834  

 

 

Sol.   D  

By fuel injection system mixing can be well with air.  

 

 

Sol.   B  
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Sol.   A  

Pressure coefficient, ܥ௣ = ୔ି	୔ಮభ
మ஡ಮ୚ಮమ

  0 = ߠଶ݊݅ݏ4 - 1 =

 and 330° 210° ,150° ,30° = ߠ

 

 

Sol.  C  

x = ܿଵ/ଷ 

  ଷ = cݔ

  ଷ - c = f(x) = 0ݔ

From Newton – Raphson method,  

௞ – ௙(௫ೖ)ݔ = ௞ାଵݔ
௙ᇲ(௫ೖ)
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f(x) = ݔଷ – c  

f(‘x) = 3ݔଶ 

௞ - ௫ೖݔ = ௞ାଵݔ
యି௖
ଷ௫ೖ

మ   = ଶ௫ೖ
యା௖
ଷ௫ೖ

మ  

 

 

Sol.   B  

Torsion constant, J = 
ସ஺೘మ

∫೏ೄ೟
 = ସ൫గ௥

మ൯మ

మഏೝ
೟

 ݐଷݎߨ2 = 
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Sol.  A  

From the given statement ଵܲ > ஶܲ hence static pressure has to decrease across the 
wave. This can happen only if there is an expansion wave.  

Case 1:  ଵܲ > ௗܲ  In this case static pressure difference between upstream and 
downstream is higher than design condition. Hence expansion will be more. When this 
fan hits the solid boundary at B, like reflection will happens. (Note – in solid boundary 
always like reflection happens just like mirror. i.e., oblique wave reflects as oblique 
wave and expansion wave reflect as an expansion wave) and for all values of ଵܲ > ௗܲ   
B always seen as expansion wave.  

Case 2: ଵܲ < ௗܲ  Here again the condition given in this problem is ଵܲ > ஶܲ.	 Hence 
absolute static pressure difference between upstream and downstream is less than that 
of design condition. This can merely change the width of the fan but expansion will 
happens to match the downstream conditions. As mentioned earlier B sees an 
expansion and as it is solid boundary like reflection will occurs.  

Hence only option says about compression wave as reflection wave is wrong.  
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Sol.  C  

At stalling, ܥ௅ reduces drastically.   

 

 

Sol.   C  
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y = lim௫→଴
ୱ୧୬ ௫
௘ೣ௫

→ ଴
଴
 

→Using L – Hospital,  

y = lim௫→଴
ୡ୭ୱ ௫

௘ೣ௫ା	௘ೣ
  = 1     

 

 

Sol.  A  

 

 

 

Sol.  B  
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S.M. = തܺே௉ -  തܺ஼ீ= 
ି	ങ಴೘ങഀ
ങ಴ಽ
ങഀ

 = - డ஼೘
డ஼ಽ

 

തܺ஼ீ  = 0.3,    డ஼೘
డ஼ಽ

  = - 0.1  

S.M. = തܺே௉ -  തܺ஼ீ = - డ஼೘
డ஼ಽ

  = 0.1  

തܺே௉ = 0.1 + 0.3 = 0.40  

For most forward location,  

തܺே௉ -  തܺ஼ீ = 0.15  

തܺ஼ீ  = 0.40 – 0.15 = 0.25  

ܺ஼ீ  = 0.25 ܿ̅ 

 

 

Sol.  A  

For most aft location,  

തܺே௉ -  തܺ஼ீ = 0.05  

തܺ஼ீ  = 0.40 – 0.05 = 0.35  

ܺ஼ீ  = 0.35 ܿ̅ 

 

 

Sol.  D  
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ௗఋ೐
ௗ஼ಽ

 = 
ܮܥ߲݉ܥ߲	ି
஼೘ഃ೐

 = ௌ.ெ.
஼೘ഃ೐

 = ௑
തಿು	ି		௑ത಴ಸ
஼೘ഃ೐

  = 0  

തܺே௉ = 		 തܺ஼ீ = 0.40  

ܺ஼ீ  = 0.40 ܿ̅ 

 

 

Sol.  A 

Here stiffness matrix has non-zero non-diagonal terms so it is statically coupled 
and in mass matrix, non-diagonal terms are zero 
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Sol.  C  

mଵmଶωସ  - [mଵ(kଶ + kଷ)+mଶ(kଶ + kଵ)]ωଶ+ [kଵkଶ + kଶkଷ + kଷkଵ] = 0       

Here, kଵ = kଶ = kଷ =	k  

mଵ = m,  mଶ = 3m  

3݉ଶ߱ସ - 8km	߱ଶ + 3݇ଶ= 0  

߱ସ+ ଼
ଷ
௞
௠
	߱ଶ + ௞

మ

௠మ = 0  

	߱ଶ = 	
4
3
݇
݉

±
√7
3
݇
݉

 

߱ = ටସ
ଷ
௞
௠

± √଻
ଷ

௞
௠
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Sol.  C  

W = 20,000 N, ோܲ = 5× 10ସ J/s  

(R/C) = ஶܸ sinߛ = ஶܸ ቂ
்ି஽
ௐ
ቃ = ௉ೌೡି௉ೃ

ௐ
 

(R/C)௠௔௫ = ௉ೌೡି(௉ೃ)೘೔೙
ௐ

 

4 = ௉ೌೡିହ଴଴଴଴
ଶ଴଴଴଴

 

௔ܲ௩,௦௟  = 130,000 W  
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௔ܲ௩ ∝  ߩ

௉ೌೡ,ೞ೗
௉ೌೡ,ೌ೗೟

 = ఘೞ೗
ఘೌ೗೟

 

 ௦௟ = 1.225 kg/݉ଷߩ

 ௔௟௧ = 0.74 kg/݉ଷߩ

௔ܲ௩,௔௟௧ = ௔ܲ௩,௦௟ × ఘೌ೗೟
ఘೞ೗

 = 78,530.61 W  

At 5km altitude,  

(R/C)௠௔௫ = ௉ೌೡ ,ೌ ೗೟ି(௉ೃ)೘೔೙
ௐ

   = 1.42 m/s  

 

 

Sol.  B  

(R/C)௠௔௫ = ்ܸ sin1.43 = ߛ m/s  

Pitch angle, ߛ + ߙ = ߚ 

ߚ ,4° = ߙ = 5° 

 1° = ߛ

்ܸ = (ୖ/େ)೘ೌೣ
ୱ୧୬ ఊ

  = 81.93 m/s  

ଵ
ଶ
ߩ ்ܸ

ଶ = ଵ
ଶ
ஶߩ ஶܸ

ଶ 

ஶܸ = ට
ఘ
ఘಮ ்ܸ = 63.68 m/s  
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Sol.  C  

ܽ଴ = ܥ௅ഀ = డ஼ಽ
డఈ

= 0.1 per degree  

  u = 20 m/s ,8° = ߙ

L = 35.3 N, 1.225 = ߩ kg/݉ଷ , S = b× ܿ = 1.2× 0.2 = 0.24 ݉ଶ 

L = ଵ
ଶ
 ௅ܥ.ଶܵݑߩ

௅  = 0.6 = ቀడ஼ಽܥ
డఈ
ቁߙ =   

a = డ஼ಽ
డఈ

 = ଴.଺
଼

 = 0.075 per degree  

 

 

Sol.  B  

a = 
௔బ

ଵା	 ܽ0
ഏ೐ಲೃ

 

AR = ௕
మ

௕௖
 = ௕

௖
 = 6 

0.075 = 
0.100

ଵା	
0.1×

180
π

ഏ.೐×ల

 

e = 0.91  
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Sol.  D  

F(s) = (ௌାଵ଴)
(ௌାଶ)(ௌାଶ଴)

 

(ௌାଵ଴)
(ௌାଶ)(ௌାଶ଴)

 = ஺
ௌାଶ

 + ஻
ௌାଶ଴

 

1 = A + B..... (1)  

10 = 20 A + 2 B.... (2)  

A = 4/9 

B = 5/9  

F(s) = (ௌାଵ଴)
(ௌାଶ)(ௌାଶ଴)

 = ସ/ଽ
ௌାଶ

 + ହ/ଽ
ௌାଶ଴

 

 

 

Sol.  B  

ଵିܮ ቂ (ௌାଵ଴)
(ௌାଶ)(ௌାଶ଴)

ቃ = ସ
ଽ
ଵିܮ ቂ ଵ

ௌାଶ
ቃ + ହ

ଽ
ଵିܮ ቂ ଵ

ௌାଶ଴
ቃ 

                         = ସ
ଽ
݁ିଶ௧ + ହ

ଽ
݁ିଶ଴௧ 
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Sol.  A  

 

 

Sol.  A  
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Sol.  C  

Inlet condition of compressor,  

V = 127 m/s  

 kg/݉ଷ 1.2 = ߩ

  1.4 = ߛ

଴ܲଵ = 0.9 MPa  

Outlet condition of compressor,  

V = 139 m/s   

଴ܲଶ = 3.15 MPa   

௉బమ
௉బభ

 = ଷ.ଵହ
଴.ଽ

 = 3.5  

 

 

Sol.  B  

 ௣௢௟ = 0.89ߟ

బ்మ

బ்భ
 = ቀ௉బమ

௉బభ
ቁ

ംషభ
ംആ೛೚೗   = 3.5଴.ଷଶଵ = 1.495 

௖ = ்ᇱబమିߟ బ்భ

బ்మି బ்భ
 = 

೅ᇲబమ
೅బభ

ିଵ
೅బమ
೅బభ

ିଵ
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்ᇱబమ
బ்భ

 = ቀ௉బమ
௉బభ
ቁ
ംషభ
ം   = 3.5଴.ଶ଼ହ଻= 1.43  

ଵ	ି	௖ = ଵ.ସଷߟ
ଵ.ସଽହ	ି	ଵ

 = 0.8686  
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IGC Target GATE 2021 Online Coaching 

 Classes for all subjects including mathematics and aptitude by subject experts 
(IIT/IISc Fellow)  

 Recorded and Live video lectures. 
 Online Doubt supports 
 Regular live interactive sessions on doubts and preparation strategy from 

November 

Details- https://www.iitiansgateclasses.com/Upcoming/Target-GATE-2021-Online-
Coaching 

IGC GATE Distance Learning Program 

 Detailed and well explained subject wise study material (e-form) 
 Topic wise assignments and discussion (e-form) 
 Weekly online exam (topic wise) 
 ALL India GATE online test series 
 Complete Guidance for GATE Preparation 
 Online doubt clearing sessions 

Details- https://www.iitiansgateclasses.com/Distance-Learning-Program.aspx 

IGC GATE Online Test Series  

 IGC provide 80 plus online tests to practice well before appearing for GATE. 
 IGC have divided online test series in 4 parts. 

o Topic wise exam 
o Subject wise exam 
o Module wise exam 
o Complete syllabus exam 

Details- https://www.iitiansgateclasses.com/gate-online-test-series.aspx 

GATE AE | ME | ECE | EEE | INE | CSE Online Coaching Classes in Bangalore 

Register for classes - https://www.iitiansgateclasses.com/register-for-classes.aspx 

 

 

 

https://www.iitiansgateclasses.com/Upcoming/Target-GATE-2021-Online-
https://www.iitiansgateclasses.com/Distance-Learning-Program.aspx
https://www.iitiansgateclasses.com/gate-online-test-series.aspx
https://www.iitiansgateclasses.com/register-for-classes.aspx
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Team GATE Aerospace Engineering (AE):- 

 
Result- 
GATE 2020 - AE- AIR- 5, 12,12, 24, 44, 58, 59, 74, 77, 77, 91, 91, 99, 106, 109, 
118, 118, 118, 142, 149, 160, 163, 172, 179, 195, 195, 208, 227, 242, 258 and 
more 
ECE- AIR-1568, 2264, 2504 and more 
EEE- AIR-1382, 1973 and more 
ME- GATE Score- 555, 504 and more 
 
GATE 2019 - AIR- 2, 4, 42, 53, 58, 69, 98, 98, 114, 123, 142, 168, 168, 190, 
205, 219, 236, 260, 286, 313, 333, 333, 342, 369, 375, 421, 489, 506, 
517, 1510, 1920, 2359, 2625, 3413, 3896, 5100, 6362, 6508 and more 
 
GATE 2018 - AIR-27, 87, 87, 108, 265, 303, 314, 425, 425 436, 452 and more 
Rank 3 ASR- APDCL (ME) 
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Class Location 

IITians GATE CLASSES (IGC) GATE Coaching Center 

Hindustan College, Near Kalamandir, Chinapanhalli, Service Road, Outer Ring 
Rd, Anand Nagar, Aswath Nagar, Marathahalli, Bengaluru - 560037, Karnataka 

Maps: https://g.co/kgs/fJs8YY 

Contact: 9740501604  

Website: https://www.iitiansgateclasses.com/ 

Email: iitiansgateclasses@gmail.com, info@iitiansgateclasses.com 

Follow us on 

Fb page: - https://www.facebook.com/teamiitians 

You tube:-https://www.youtube.com/channel/UCaeoHcufuy7BGQ7Wq_ohTtw 

Twitter: - https://twitter.com/teamiitians 

Intagram:-https://www.instagram.com/teamiitians/ 

Linkedin: - https://www.linkedin.com/company/iitians-gate-classes 
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