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Solutions 
 

1.   Sec 𝜃 =  −
5

3
.  C 

      

2.  82 – 32 = 55.  y =  55; Tan 𝜃 = −
 55

3
.  B 

 

3.  
1+𝑠𝑒𝑐𝜃

𝑡𝑎𝑛𝜃 +𝑠𝑖𝑛𝜃
= 

𝑐𝑜𝑠𝜃 +1

𝑠𝑖𝑛𝜃 +𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃
 → 

𝑐𝑜𝑠𝜃 +1

𝑠𝑖𝑛𝜃 +𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃
=

1

𝑠𝑖𝑛𝜃
 → csc 𝜃. B  

 
4.   

       

(40) 3  m.  A 

5.  2(sin(x) + cos(x)) <  1 + 𝑠𝑖𝑛2𝑥 → sin2x + 1 ≥ 0, which is only true when sin x + cos x < 0. 

      But sin x + cos x =  2 )sin(x + 450), s0 1350 < x < 3150. B   
 

6.  𝑠𝑖𝑛  𝑡𝑎𝑛−1  
15

8
 + 𝑐𝑜𝑠−1  

4

5
   = sin(a + b) = sin𝛼cos𝛽 + cosasin𝛽 →  

15

17
  

4

5
 +  

8

17
  

3

5
  = 

84

85
.  C 

 

7.  3tan2𝜇 – 1 = 0; tan 𝜇  = ±
 3

3
 → 𝜇 = 

𝜋

4
, 

3𝜋

4
,  

5𝜋

4
, 

7𝜋

4
 → 4𝜋.  A 

 

8.  tan 2A = 
2 𝑡𝑎𝑛 𝐴

1−𝑡𝑎𝑛 2 𝐴
; If csc A = 

3

2
 then tan 2A = 

2 −
2

 5
 

1− 
4

5

 = - 4 5. C 

 

9.  
cos 𝜑

1−sin 𝜑
− 

1−sin 𝜑

cos 𝜑
 = 

𝑐𝑜𝑠 2  𝜑 –(1−sin 𝜑)2  

cos 𝜑 1−sin 𝜑 
 = 

𝑐𝑜𝑠 2  𝜑 −1+2 sin 𝜑− 𝑠𝑖𝑛 2𝜑

cos 𝜑 1−sin 𝜑 
 = 

1−𝑠𝑖𝑛 2𝜑 −1+2 sin 𝜑− 𝑠𝑖𝑛2𝜑

cos 𝜑 1−sin 𝜑 
; 

      
2 sin 𝜑(1−sin 𝜑)

cos 𝜑 1−sin 𝜑 
 = 2tan 𝜑. C 

 

10.   𝑐𝑜𝑠
11𝜋

6
+ 𝑠𝑖𝑛

𝜋

6
  𝑡𝑎𝑛

𝜋

6
+ 𝑐𝑜𝑡

4𝜋

3
  =  

 3

2
+ 

1

2
  

 3

3
 + 

 3

3
  = 

3+3 3

3
.  D 

 
 

11.  2cos 3x – 2sin 3x, where a = 2, b = 2,B = 3 and A =  8 = 2 2, tan C = 1 and C = 
𝜋

4
 . 

       2cos 3x – 2sin 3x =  2 2𝑐𝑜𝑠  3𝑥 −
𝜋

4
  .  Amp. =2 2, Period = 

2𝜋

3
 , P.S. = 

𝜋

12
.  C  

   
 

4

5

3

60 
40 
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13.  Using right triangles: 3cos A =  5; 5sin B =  15.  Then 3cos A + 5sin B =  5 +  15 .  C 
 
        

14.  sin 3t – sin 7t. = 2∙
cos ⁡(3𝑡+7𝑡)

2
∙

sin ⁡(3𝑡−7𝑡)

2
 → 2cos(5t)sin(-2t) = –2cos(5t)sin(2t).  D 

 
         

15.     Maximum = 3 and minimum = -1.5 and Amp = 
3−(−1.5)

2
= 2.25; Period = .3 – (-5.9) = 6.2.  B  

              

16.  
sin 𝑄

𝑞
=

sin 𝑅

𝑟
;  

1

2

6
=

 5

3

𝑟
 → 

1

2
,  r =2 5; r = 4 5 .  D 

 

17.  Area = ½bc sin A; cos A = 
400+100−225

400
 = 

11

16
; sin A = 

3 15

16
; Area = 

20∙10

2
∙

3 15

16
 = 

75 15

4
; C 

 
 

18.  x2 = 25 + 100 – 100 
11

16
 → x2 = 

225

4
 ; x = 

15

2
.  D 

 

19.  
24sin 𝑥

2𝑐𝑜𝑠 2𝑥
= 2𝑠𝑖𝑛2𝑥+1 → 24𝑠𝑖𝑛𝑥 −𝑐𝑜𝑠 2𝑥 =  2𝑠𝑖𝑛2𝑥+1; 4sin x – cos2 x = sin2 x + 1  

       sin2 x + cos2 x – 4sin x + 1 = 0;2 – 4sin x = 0 → sin x = ½ , x = 
𝜋

6
,

5𝜋

6
… B 

 

20. cos Q = 
 7

4
 → sin Q = 

3

4
; cos R = −

2

3
 →sin R = 

 5

3
; 

3

4

6
=

 5

3

𝑟
 → r = 

8 5

3
.  A  

 

21.  cos[Tan-1 −
 3

3
 ]. Tan-1 −

 3

3
  = −

𝜋

6
; cos −

𝜋

6
  = cos 

𝜋

6
  = 

 3

2
.  C  

 
 
 

A

B

C

10 15

20y

x

12.   f(x) = 3cos x – 1.  B     
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22.  sin(6x) + cos(4x) = sin(5x + x) + cos(5x – x) →  
        sin(5x)cos(x) + sin(x)cos(5x) + cos(5x)cos(x) + sin(5x)sin(x) = 0 → sin(5x)( cos(x) + sin(x)) + 
        cos(5x)( sin(x) + cos(x)) → (sin(5x) + cos(5x))(sin(x) + cos(x)). → tan(x) = -1 and x = 135o; 
        tan(5x) = -1 so 5x = 135 + 180k and x = 270 + 36k→270, 530, 990, 1350, and 1710   C    

 

23.  (1 – i)5; r =  2; 𝜃 = tan-1 (-1) = −
𝜋

4
;   2

5
  𝑐𝑜𝑠  −

5𝜋

4
 + 𝒊𝑠𝑖𝑛  −

5𝜋

4
    =  

        4 2  𝑐𝑜𝑠  
5𝜋

4
 − 𝒊𝑠𝑖𝑛  

5𝜋

4
   .  B 

 

24.  x = 4cos(300) = 2 3; y = 4sin(300) = 2 so A(4; 300) = A(2 3, 2); x = -6cos(600) = −3; 

        y = -6sin(600)= −3 3, so B(-6; 600) = B −3,−3 3 . d =   2 3 +  3 
2

+   2 + 3 3 
2
 → 

        2 13 + 6 3 .  D 
 
25.  sin4x +2sin2cos2 + cos4x – 2sin2cos2 = (sin2 x + cos2 x)2 – 2 sin2cos2 = 1 – 2 sin2x cos2x; 

        2sinxcos x = 
24

25
 → 4 sin2x cos2x = 

576

625
 → sin2x cos2x = 

144

625
 → 1 – 

288

625
 = 

337

625
.  D   

 

26.  2 sec 2x = tan y + cot y → 
2

𝑐𝑜𝑠2𝑥
=  

sin 𝑦

cos 𝑦
+ 

cos 𝑦

sin 𝑦
;  

2

𝑐𝑜𝑠2𝑥
= 

1

cos 𝑦𝑠𝑖𝑛𝑦
;2sin ycos y = sin 2y = cos 2x. 

        Least value for 2x + 2y = 90 and x + y = 45. B 
 

27.  (cos x + sin x)2 = 
25

16
, 2sin x cos x =  

9

16
 ; sin 2x = 

9

16
 → cos 2x = 

5 7

16
  = (cos x + sin x)(cos x – sin x), 

         
5 7

16
=  

5

4
(𝑐𝑜𝑠 𝑥 –  𝑠𝑖𝑛 𝑥) → 𝑐𝑜𝑠 𝑥 –  𝑠𝑖𝑛 𝑥 = 

 7

4
.  C 

 

28.  y = 2cos(3x −
𝜋

2
), period = 

2𝜋

3
, p.s. = 

𝜋

6
 → 4.  B   

 

29.  sin 2x(tan 2x + 1) = 0; sin 2x = 0, 2x = 𝑠𝑖𝑛−1 0 → x = 0, 
𝜋

2
 ; 2x = 𝑡𝑎𝑛−1 −1 → x = 

5𝜋

8
,

7𝜋

8
 . E 

 

30.  300 for a) 0, F, b) 
 3+ 1

 2
, F, c) 1, T, d) 

 3+ 1

 2
 F, 900 for a) −2 F, b) 0, T, c) 0, T, d) -1,F. C 

 
 
 
Tie-Breakers: 

1.   1 – 2𝑠𝑖𝑛2𝑥 = 
 3

4
.  𝑠𝑖𝑛2𝑥 = 

4 −  3

8
; sin x = ± 

4 −  3

8
 = 

 8 − 2 3 

4
 

 

2.  sin 1200 = 
 3

2
; A = 30 

 3

2
  = 15 3 

 

3.  
𝑠𝑒𝑐 𝐴

𝑠𝑖𝑛 𝐴
− 

𝑠𝑖𝑛 𝐴

𝑐𝑜𝑠 𝐴
 → 

1− 𝑠𝑖𝑛 2𝐴

𝑠𝑖𝑛 𝐴 𝑐𝑜𝑠 𝐴
 = 

𝑐𝑜𝑠 2𝐴 

𝑠𝑖𝑛  𝐴 𝑐𝑜𝑠  𝐴
→ cot A. 

 
           
 


