
 

  

APRIL 2021 72304/SM22A 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer any TEN questions. 

1. State the expansions of θsin  and θcos  in 
ascending powers of θ . 

 θsin , θcos &Âß Â›ÄPøÍ θ Âß HÖÁ›ø\°À 
TÖP. 

2. Write the expansion of θtan  upto 5θ . 

 θtan &Âß Â›øÁ 5θ  Áøμ GÊxP. 

3. Show that θθ
θ
θ

cos4cos8
sin

4sin 3 −= . 

 θθ
θ
θ

cos4cos8
sin

4sin 3 −=  GÚ{ÖÄP. 

4. Show that [ ]32cos44cos2
1

cos 4
4

++
=

θθ
θ . 

 [ ]32cos44cos2
1

cos 4
4

++
=

θθ
θ  GÚ {ÖÄP. 
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5. Prove that 
x
xx 2

2

tanh1
tanh1

2cosh
−
+= . 

 
x
xx 2

2

tanh1
tanh1

2cosh
−
+=  GÚ {ÖÄP. 

6. Show that 1sinhcosh 22 =− xx . 

 1sinhcosh 22 =− xx  GÚ PõmkP. 

7. Find the formula for )tanh( yx + . 

 )tanh( yx + &ß `zvμ® PõsP. 

8. If βα iivu +=+− )(cos 1  find 
v
u

. 

 βα iivu +=+− )(cos 1  GÛÀ 
v
u

& PõsP. 

9. Find )1( iLog − . 

 )1( iLog − &ø¯U PõsP. 

10. Write the real and imaginary parts of )log( iyx + . 

 )log( iyx + &ß ö©´, PØ£øÚ £SvPøÍU PõsP. 

11. What is the sum of the series  

 )1cos()2cos()cos(cos βαβαβαα −+++++++ n  

 )1cos()2cos()cos(cos βαβαβαα −+++++++ n  
GßÓ öuõh›ß Tmk öuõøP GßÚ? 
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12. State the Gregory’s formula to find the value of π . 

 π &ß ©v¨¦ Põs£uØPõÚ Q›÷Põ›°ß `zvμzøu 
TÖP. 

PART B — (5 × 5 = 25 marks) 

Answer any FIVE questions. 

13. Show that  

 θθθθ 642 cos32sin48sin1816cos −+−= . 

 θθθθ 642 cos32sin48sin1816cos −+−= GÚ 
{ÖÄP, 

14. Prove that  

 22cos4cos26coscossin32 24 +−−= θθθθθ . 

 22cos4cos26coscossin32 24 +−−= θθθθθ  GÚ 
{ÖÄP. 

15. Find the equation whose roots are 
5

tan
π

, 
5

2
tan

π
, 

5
3

tan
π

 and 
5

4
tan

π
. 

 
5

tan
π

, 
5

2
tan

π
, 

5
3

tan
π

 ©ØÖ® 
5

4
tan

π
°øÚ 

‰»[PÍõP öPõsh \©ß£õk PõsP. 
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16. If ivuiyx +=+ )tan( , prove that 
y
x

v
u

2sinh
2sin= . 

 ivuiyx +=+ )tan(  GÛÀ 
y
x

v
u

2sinh
2sin=  GÚ {ÖÄP. 

17. Find the real and imaginary parts of 
)(
)(

log
iba
iba

−
+

. 

 
)(
)(

log
iba
iba

−
+

&ß ö©´, PØ£øÚ ©v¨¦PøÍU PõsP. 

18. Prove that 




 ++=− 1logsinh 21 xxx . 

 




 ++=− 1logsinh 21 xxx  GÚ {ÖÄP. 

19. Sum to infinity the series 

+++ ααα 3sin
3

2sin
2

sin
32 ccc  

 +++ ααα 3sin
3

2sin
2

sin
32 ccc  GßÓ •iÁØÓ 

öuõh›ß TmkzöuõøP PõsP.  

[P.T.O.]
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PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

20. Show that 

   θθθθ 4cos286cos88cossin128 8 +−= 352cos56 +− θ  

  θθθθ 4cos286cos88cossin128 8 +−= 352cos56 +− θ  
 GÚ PõmkP. 

21. Find the expansion of )tan( 21 nθθθ +++  . 

 )tan( 21 nθθθ +++   &ß Â›øÁ PõsP. 

22. If iyxiBA +=+ )sin( , prove that  

 (a) 1
cossin 2

2

2

2

=−
A

y
A

x
 

 (b) 1
sinhcosh 2

2

2

2

=+
B

y
B

x
. 

 iyxiBA +=+ )sin(  GÛÀ  

 (A) 1
cossin 2

2

2

2

=−
A

y
A

x
 

 (B) 1
sinhcosh 2

2

2

2

=+
B

y
B

x
 GÚ {ÖÄP. 
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23. If iyxbi +=+ βα , prove that 
)(log

tan2

22

1

βα
α
β

+
=

−

x
y

. 

 iyxbi +=+ βα  GÛÀ 
)(log

tan2

22

1

βα
α
β

+
=

−

x
y

 GÚ {ÖÄP.  

24. State and prove Gregory’s series formula. 

 Q›÷Põ›ß öuõh¸UPõÚ `zvμzøu TÔ {ÖÄP. 
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