
Short Answer Type Questions – II 

[3 marks] 

 

Que 1. If sin A = 
𝟑

𝟒
, calculate cos A and tan A.  

 

Sol. Let us first draw a right ∆𝐴𝐵𝐶 in which ∠𝐶 =  90°. 

        Now, we know that  

      sin 𝐴 =  
𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
=

𝐵𝐶

𝐴𝐵
=

3

4
 

        Let BC = 3k and AB = 4k, where k is a positive number.  

        Then, by Pythagoras Theorem, we have  

  𝐴𝐵2 = 𝐵𝐶2 + 𝐴𝐶2  ⇒  (4𝑘)2  =  (3𝑘)2  +  𝐴𝐶2 

        ⇒  16𝑘2 − 9𝑘2 = 𝐴𝐶2  ⇒  7𝑘2  =  𝐴𝐶2 

        ∴         𝐴𝐶 =  √7𝑘 

        ∴       cos 𝐴 =  
𝐴𝐶

𝐴𝐵
=

√7𝑘

4𝑘
=

√7

4
 and tan 𝐴 =  

𝐵𝐶

𝐴𝐶
=

3𝑘

√7𝑘
=

3

√7
. 

Que 2. Given 15 cot A = 8, find sin A and sec A.  

 



Sol. Let us first draw a right∆𝐴𝐵𝐶, in which ∠𝐵 =  90°. 

        Now, we have, 15 cot A = 8 

        ∴      𝑐𝑜𝑡 𝐴 =  
8

15
=

𝐴𝐵

𝐵𝐶
=

𝐵𝑎𝑠𝑒

𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟
 

        Let       AB = 8k and BC = 15k 

        Then,   AC = √(𝐴𝐵)2 + (𝐵𝐶)2 (By Pythagoras Theorem) 

   = √(8𝑘)2 + (15𝑘)2 =  √64𝑘2 + 225𝑘2  =  √289𝑘2  =  17𝑘 

         

     ∴    sin 𝐴 =  
𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
=

𝐵𝐶

𝐴𝐶
=

15𝑘

17𝑘
=

15

17
    

        And, sec A = 
𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝐵𝑎𝑠𝑒
=

𝐴𝐶

𝐴𝐵
=

17𝑘

8𝑘
=

17

8
. 

Que 3. In Fig. 10.5, find tan P – cot R.  

  

Sol. Using Pythagoras Theorem, we have  

      PR2 = PQ2 + QR2 

        ⇒      (13)2 = (12)2 + QR2 

        ⇒           169 = 144 + QR2 

        ⇒       QR2 = 169 – 144 = 25 ⇒  QR = 5 cm 

        Now,   tan P = 
𝑄𝑅

𝑃𝑂
=

5

12
   and cot R = 

𝑄𝑅

𝑃𝑄
=

5

12
 

        ∴         tan 𝑃 −  𝑐𝑜𝑡 𝑅 =  
5

12
 −  

5

12
 =  0. 

Que 4. If sin 𝜽 + 𝐜𝐨𝐬 𝜽 = √𝟑, then prove that tan 𝜽 + cot 𝜽 = 1. 

Sol. sin 𝜃 + cos 𝜃 = √3 

        ⇒   (sin 𝜃 + cos 𝜃)2 = 3  

        ⇒ sin2 𝜃 + cos2 𝜃 + 2 sin𝜃 cos 𝜃 = 3 

        ⇒      2 sin 𝜃 cos 𝜃 = 2  (∵  sin2 𝜃 +  cos2 𝜃 =  1) 

        ⇒        sin 𝜃. Cos 𝜃 = 1 = sin2 𝜃 + cos2 𝜃  



⇒              1 =
sin2 𝜃 + cos2 𝜃

sin 𝜃 cos 𝜃
 

 

⇒              1 =  𝑡an 𝜃 +  𝑐𝑜𝑡 𝜃 

Therefore tan 𝜃 + cot 𝜃 = 1 

Que 5. Prove that 
𝟏−𝐬𝐢𝐧 𝜽 

𝟏+𝐬𝐢𝐧 𝜽
=  (𝒔𝒆𝒄 𝜽 − 𝐭𝐚𝐧 𝜽)𝟐 

Sol. LHS  =
1−sin 𝜃

1+sin 𝜃
 

   =
1−sin 𝜃

1+sin 𝜃
×

1−sin 𝜃

1−sin 𝜃
  [Rationalising the denominator]  

   =
(1−sin 𝜃)2

1−sin2 𝜃
= (

1−sin 𝜃

cos 𝜃
)

2
 =  (

1

cos 𝜗
 −  

sin 𝜃

cos 𝜃
)

2
 

   =  (𝑠𝑒𝑐 𝜃 −  tan 𝜃)2  =  𝑅𝐻𝑆 

Without using tables, evaluate the following (6 to 10). 

Que 6. 
𝒔𝒆𝒄𝟐 𝟓𝟒°− 𝒄𝒐𝒕𝟐 𝟑𝟔°

𝐜𝐨𝐬𝒆𝒄𝟐  𝟓𝟕°− 𝐭𝐚𝐧𝟐 𝟑𝟑°
 +  𝟐 𝐬𝐢𝐧𝟐 𝟑𝟖°. 𝒔𝒆𝒄𝟐 𝟓𝟐° −  𝐬𝐢𝐧𝟐 𝟒𝟓°. 

Sol. We have, 
𝑠𝑒𝑐2 54°− 𝑐𝑜𝑡2 36°

cos𝑒𝑐2  57°− tan2 33°
 +  2 sin2 38°. 𝑠𝑒𝑐2 52° − sin2 45°. 

     =  
𝑠𝑒𝑐2  (90°−36°) − 𝑐𝑜𝑡2 36°

cos𝑒𝑐2 (90°−33°) − tan2 33°
 +  2 sin2 38°. 𝑠𝑒𝑐2 (90° − 38°)  −  sin2 45° 

        =  
cos𝑒𝑐2  36°−𝑐𝑜𝑡2 36°

𝑠𝑒𝑐2  33°− tan2 33°
 + 2 sin2 38°. cos𝑒𝑐2  38 − (

1

√2
)

2

 

        =  
1

1
+ 2.1 − 

1

2
=  3 −  

1

2
=

5

2
. 

Que 7. 
𝟐 𝐬𝐢𝐧 𝟔𝟖°

𝐜𝐨𝐬 𝟐𝟐°
 −  

𝟐 𝒄𝒐𝒕 𝟏𝟓°

𝟓 𝐭𝐚𝐧 𝟕𝟓°
 −  

𝟑 𝐭𝐚𝐧 𝟒𝟓°.𝐭𝐚𝐧 𝟐𝟎°.𝐭𝐚𝐧 𝟒𝟎°.𝐭𝐚𝐧 𝟓𝟎°.𝐭𝐚𝐧 𝟕𝟎°

𝟓
. 

Sol. We have 
2 sin 68°

cos 22°
 − 

2 𝑐𝑜𝑡 15°

5 tan 75°
 −  

3 tan 45°.tan 20°.tan 40°.tan 50°.tan 70°

5
 

        =  
2 sin (90°−22°)

cos 22°
 −  

2 𝑐𝑜𝑡 15°

5 tan (90°−15°)
 

 

        − 
3 tan 45°.tan 20°.tan 40°.tan (90°−40°).tan (90°−20°)

5
 

        =  
2 cos 22°

cos 22°
 − 

2 𝑐𝑜𝑡 15°

5 𝑐𝑜𝑡 15°
 − 

3 tan 45°,tan 20°.tan 40°.𝑐𝑜𝑡 40°.𝑐𝑜𝑡 20°

5
 

        =  2 −  
2

5
 −  

3 tan 45°.(tan 20°.𝑐𝑜𝑡 20°).(tan 40°.𝑐𝑜𝑡 40°)

5
 



        2 − 
2

5
 −  

3

5
. 1. 1. 1 =  2 − 

2

5
 −  

3

5
 =  2 −  1 =  1. 

Que 8. 
𝐬𝐢𝐧𝟐 𝟐𝟎° + 𝐬𝐢𝐧𝟐 𝟕𝟎°

𝐜𝐨𝐬𝟐 𝟐𝟎° + 𝐜𝐨𝐬𝟐 𝟕𝟎°
 +  [

𝐬𝐢𝐧(𝟗𝟎°−𝜽𝐬𝐢𝐧𝜽

𝐭𝐚𝐧𝜽
 +  

𝐜𝐨𝐬(𝟗𝟎°−𝜽).𝐜𝐨𝐬𝜽

𝒄𝒐𝒕 𝜽
]. 

Sol. We have 
sin2 20° + sin2 70°

cos2 20° + cos2 70°
 +  [

sin(90°−𝜃sin𝜃

tan𝜃
 +  

cos(90°−𝜃).cos𝜃

𝑐𝑜𝑡 𝜃
] 

 =  
sin2 20°+sin2 (90°−20°)

cos2 20°+cos2 (90°−20°)
 +  [

cos 𝜃 sin 𝜃

tan 𝜃
 +  

cos 𝜃 sin 𝜃

𝑐𝑜𝑡 𝜃
] 

 =  
sin2 20°+cos2  20°

cos2 20°+sin2 20°
 +  [

cos 𝜃 sin 𝜃
sin 𝜃

cos 𝜃

 +  
cos 𝜃 sin 𝜃

cos 𝜃

sin 𝜃

] 

 =  
1

1
+  [cos2 𝜃 + sin2 𝜃]  =  1 + 1 =  2. 

Que 9. Evaluate sin 25° cos 65° + cos 25° sin 65°.  

Sol. sin 25°. Cos 65° + cos 25°. Sin 65° 

        =  sin (90° − 65°). cos 65° + cos (90° − 65°). sin 65° 

        =  cos 65°. cos 65° +  sin 65°. sin 65° 

         =  cos2 65° + sin2 65° =  1. 

Que 10. Without using tables, evaluate the following:  

 𝟑 𝐜𝐨𝐬 𝟔𝟖°. 𝐜𝐨𝐬𝒆𝒄 𝟐𝟐° −  
𝟏

𝟐 
𝐭𝐚𝐧 𝟒𝟑°. 𝐭𝐚𝐧 𝟒𝟕°. 𝐭𝐚𝐧 𝟏𝟐°. 𝐭𝐚𝐧 𝟔𝟎°. 𝐭𝐚𝐧 𝟕𝟖°. 

Sol. We have,  

 3 cos 68°. cos𝑒𝑐 22° −  
1

2 
tan 43°. tan 47°. tan 12°. tan 60°. tan 78°. 

 =  3 cos (90° − 22°). cos𝑒𝑐 22° −  
1

2
. {tan 43°. tan (90° − 43°)} 

             . {tan 12°. tan (90° − 12°). tan 60° 

 =  3 sin 22°. cos𝑒𝑐 22° −  
1

2
 (tan 43°. 𝑐𝑜𝑡 43°). (tan 12°. 𝑐𝑜𝑡 12°). tan 60° 

 =  3 × 1 −  
1

2
× 1 × 1 × √3  =  3 − 

√3

2
 =  

6−√3

2
. 

 

 

Que 11. If sin 3 𝜽 = cos (𝜽 – 6°) where 3 𝜽 and 𝜽 – 6° are both acute angles, find the 

value of 𝜽.  

Sol. According to question:  

  sin 3𝜃 = cos (𝜃 – 6°) 

        ⇒       cos (90° − 3𝜃)  =  cos (𝜃 − 6°)  [∵  cos (90° − 𝜃)  =  sin 𝜃] 



        ⇒      90° − 3𝜃 =  𝜃 − 6°   [𝑐𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒𝑠] 

        ⇒     4𝜃 = 90° + 6 =  96° ⇒         𝜃 =  
96

4
 =  24° 

Hence, 𝜃 = 24° 

Que 12. If sec 𝜽 =  𝒙 +  
𝟏

𝟒𝒙
, prove that sec 𝜽 + tan 𝜽 = 2x or 

𝟏

𝟐𝒙
.  

Sol. Let sec 𝜃 + tan 𝜃 = 𝜆      …(i) 

        We know that,  sec2 𝜃 – tan2 𝜃 = 1 

        ⇒  (sec 𝜃 +  tan 𝜃) (sec 𝜃 − tan 𝜃)  =  1 ⇒  𝜆 (𝑠𝑒𝑐 𝜃 − tan 𝜃 =  1 

           sec 𝜃 – tan 𝜃 = 
1

𝜆
     …(ii)  

Adding equations (i) and (i), we get  

 2 𝑠𝑒𝑐 𝜃 =  𝛾 +
1

𝜆
    ⇒       2 (𝑥 +

1

4𝑥
)  =  𝜆 +

1

𝜆
 

⇒  2𝑥 +
1

2𝑥
 =  𝜆 +

1

𝜆
  

On comparing, we get 𝜆 = 2x or 𝜆 = 
1

2𝑥
 

⇒   𝑠𝑒𝑐 𝜃 +  tan 𝜃 =  2𝑥  𝑜𝑟  
1

2𝑥
 

Que 13. Find an acute angle𝜽, when 
𝐜𝐨𝐬 𝜽−𝐬𝐢𝐧 𝜽

𝐜𝐨𝐬 𝜽+𝐬𝐢𝐧 𝜽
 =  

𝟏−√𝟑

𝟏+√𝟓
. 

Sol. We have,  

 
cos 𝜃 − 𝑠in 𝜃

cos 𝜃 + sin 𝜃
 =  

1−√3

1+√3
  ⇒        

cos 𝜃 − sin 𝜃

cos 𝜃
cos 𝜃 + sin 𝜃

cos 𝜃

 =  
1−√3

1+√3
 

       [Dividing numerator & denominator of the LHS by cos𝜃]  

⇒      
1 − tan 𝜃

1 +  tan 𝜃
 =  

1 − √3

1 + √3
 

On comparing we get 

⇒       tan 𝜃 =  √3  ⇒    tan 𝜃 =  tan 60°  ⇒  𝜃 =  60° 

Que 14. The altitude AD of a ∆𝑨𝑩𝑪, in which ∠𝑨 is an obtuse angle has length 10 cm. If 

BD = 10 cm and CD = 𝟏𝟎√𝟑 cm, determine ∠𝑨. 

Sol. ∆𝐴𝐵𝐷 is a right triangle right angled at D, such that AD = 10 cm and BD = 10 cm.  

        Let ∠𝐵𝐴𝐷 =  𝜃 



        ∴     tan 𝜃 =  
𝐵𝐷

𝐴𝐷
  ⇒  tan 𝜃 =  

10

10
 =  1 

        ⇒   tan 𝜃 =  tan 45° ⇒   𝜃 =  ∠𝐵𝐴𝐷 =  45°  …(i)  

∆𝐴𝐶𝐷 is a right triangle right angled at D such that AD = 10 cm and DC = 10√3 𝑐𝑚. 

Let ∠𝐶𝐴𝐷 =  𝜙 

         ∴    tan 𝜙 =  
𝐶𝐷

𝐴𝐷
  ⇒   tan 𝜙 =  

10√3

10
 =  √3 

         ⇒   tan 𝜙 =  tan 60° ⇒   𝜙 =  ∠𝐶𝐴𝐷 =  60°  …(ii)  

         From (i) & (ii), we have  

 ∠𝐵𝐴𝐶 = ∠𝐵𝐴𝐷 + ∠𝐶𝐴𝐷 =  45° + 60° = 105° 

Que 15. If cosec 𝜽 =  
𝟏𝟑

𝟏𝟐
, evaluate 

𝟐 𝐬𝐢𝐧 𝜽 − 𝟑 𝐜𝐨𝐬 𝜽

𝟒 𝐬𝐢𝐧 𝜽 − 𝟗 𝐜𝐨𝐬 𝜽
 

Sol. Given cosec 𝜃 = 
13

12
, then sin 𝜃 = 

12

13
 

    cos2 𝜃 = 1 − sin2 𝜃 =  1 − (
12

13
)

2

 =  
169−144

169
 =  

25

169
 

    cos 𝜃 =  
5

13
 

Now,    
2 sin 𝜃 − 3 cos 𝜃

4 sin 𝜃 − 9 cos 𝜃
 =  

2×
12

13
 − 3×

5

13

4×
12
13

 − 9×
5

13

 =  
24−15

48−45
 =  

9

3
 = 3 


