
0 

  الثانيالامتحان 

الرياضيات )علمي ( 

 امتحان الشهر الثاني 
 امتحان الوحدة السادسة

المتطابقات المثلثية 



1 

  الثانيالامتحان 

الرياضيات )علمي ( 

1) 
1−𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠2 𝜃

2) 
𝑐𝑜𝑠 𝜃⋅𝑐𝑠𝑐 𝜃

𝑐𝑜𝑡 𝜃

3) 
𝑐𝑜𝑠2 𝜃

1−𝑠𝑖𝑛 𝜃

4) 
𝑠𝑒𝑐2 𝜃−1

𝑠𝑒𝑐2 𝜃

5) 
𝑡𝑎𝑛 𝜃 𝑐𝑜𝑡 𝜃

𝑡𝑎𝑛 𝜃



2 

  الثانيالامتحان 

الرياضيات )علمي ( 

1) 𝑠𝑖𝑛 𝜃 ⋅ 𝑐𝑜𝑡 𝜃 ⋅ 𝑠𝑒𝑐 𝜃 = 1

2) 𝑐𝑠𝑐2 𝜃 − 𝑐𝑜𝑠2 𝜃 𝑐𝑠𝑐2 𝜃 = 1

3) (𝑠𝑖𝑛 𝜃 − 𝑐𝑜𝑠 𝜃)(𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃) = 1 − 2 𝑐𝑜𝑠2 𝜃

4) 
sec 𝜃 − cos 𝜃

sec 𝜃
= sin2 𝜃

5) 
𝑐𝑜𝑠4 𝑡−𝑠𝑖𝑛4 𝑡

𝑐𝑜𝑠2 𝑡
= 1 − 𝑡𝑎𝑛2 𝑡

6) 
𝑠𝑖𝑛 𝐴

1+𝑐𝑜𝑠 𝐴
+

1+𝑐𝑜𝑠 𝐴

𝑠𝑖𝑛 𝐴
= 2 𝑐𝑠𝑐 𝐴 

7) 1 − 𝑐𝑜𝑠 2𝑥 = 𝑡𝑎𝑛 𝑥 𝑠𝑖𝑛 2𝑥

8) 𝑐𝑜𝑠4 𝜃 − 𝑠𝑖𝑛4 𝜃 = 𝑐𝑜𝑠 2𝜃

𝑠𝑖𝑛 105°   𝑐𝑜𝑠 165 ° 



3 

  الثانيالامتحان 

الرياضيات )علمي ( 

𝑡𝑎𝑛 𝜃 = −
3

4

𝜋

2
< 𝜃 < 𝜋 :   

1) 𝑠𝑖𝑛 2𝜃

2) 𝑐𝑜𝑠 2𝜃

3) 𝑡𝑎𝑛 2𝜃

𝑠𝑖𝑛 𝜃 =
5

8
0 < 𝜃 < 90

1) 𝑠𝑖𝑛
𝜃

2

2) 𝑐𝑜𝑠
𝜃

2

3) 𝑡𝑎𝑛
𝜃

2

0 ≤ 𝜃 < 360   

1) 4 𝑐𝑜𝑠2 𝑥 + 7 𝑠𝑖𝑛 𝑥 − 7 = 0

2) 𝑠𝑖𝑛(𝑥 − 20) =
1

√2

3) 𝑐𝑜𝑠 3𝑥 = − 1
2⁄
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1) 
1−𝑐𝑜𝑠2 𝜃

𝑐𝑜𝑠2 𝜃
   =

𝑠𝑖𝑛2 𝜃

𝑐𝑜𝑠2 𝜃
=  tan2 𝜃 

 

2) 
𝑐𝑜𝑠 𝜃⋅𝑐𝑠𝑐 𝜃

𝑐𝑜𝑡 𝜃
=  

cos 𝜃⋅
1

sin 𝜃
cos 𝜃

sin 𝜃

=  
cos 𝜃

sin 𝜃
cos 𝜃

sin 𝜃

=
sin 𝜃⋅cos 𝜃

sin 𝜃 cos 𝜃
= 1   

 

3) 
𝑐𝑜𝑠2 𝜃

1−𝑠𝑖𝑛 𝜃
 =  

1−sin2 𝜃

1−sin 𝜃
=

(1−sin 𝜃)(1+sin 𝜃)

(1−sin 𝜃)
=  1 + sin 𝜃     

 

4) 
𝑠𝑒𝑐2 𝜃−1

𝑠𝑒𝑐2 𝜃
=  

sec2 𝜃

sec2 𝜃
−

1

sec2 𝜃
=  1 −

1
1

cos2 𝜃

= 1 − cos2 𝜃 =  sin2 𝜃   

5) 
𝑡𝑎𝑛 𝜃 𝑐𝑜𝑡 𝜃

𝑡𝑎𝑛 𝜃
=  

sin 𝜃

cos 𝜃
⋅
cos 𝜃

sin 𝜃
sin 𝜃

cos 𝜃

=  
1

sin 𝜃

cos 𝜃

=
cos 𝜃

sin 𝜃
= cot 𝜃  

 

1) 𝑠𝑖𝑛 𝜃 ⋅ 𝑐𝑜𝑡 𝜃 ⋅ 𝑠𝑒𝑐 𝜃 = 1 

𝑠𝑖𝑛 𝜃 ⋅ 𝑐𝑜𝑡 𝜃 ⋅ 𝑠𝑒𝑐 𝜃 = 𝑠𝑖𝑛 𝜃 ⋅
𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃
⋅

1

𝑐𝑜𝑠 𝜃
=

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃

𝑠𝑖𝑛 𝜃 𝑐𝑜𝑠 𝜃
= 1  
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2) 𝑐𝑠𝑐2 𝜃 − 𝑐𝑜𝑠2 𝜃 𝑐𝑠𝑐2 𝜃 = 1 

𝑐𝑠𝑐2 𝜃(1 − 𝑐𝑜𝑠2 𝜃) = 𝑐𝑠𝑐2 𝜃(𝑠𝑖𝑛2 𝜃) =
1

𝑠𝑖𝑛2 𝜃
⋅ 𝑠𝑖𝑛2 𝜃 = 1 

 

3) (𝑠𝑖𝑛 𝜃 − 𝑐𝑜𝑠 𝜃)(𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃) = 1 − 2 𝑐𝑜𝑠2 𝜃 

 

(𝑠𝑖𝑛 𝜃 − 𝑐𝑜𝑠 𝜃)(𝑠𝑖𝑛 𝜃 + 𝑐𝑜𝑠 𝜃) 

=  sin2 𝜃 − sin 𝜃 cos 𝜃 + sin 𝜃 cos 𝜃 − cos2 𝜃 

= sin2 𝜃 − cos2 𝜃 =  (1 − cos2 𝜃) − cos2 𝜃 = 1 − 2 cos2 𝜃 

 

4) 
sec 𝜃 − cos 𝜃

sec 𝜃
= sin2 𝜃 

=  

1
𝑐𝑜𝑠 𝜃

− 𝑐𝑜𝑠 𝜃

1
𝑐𝑜𝑠 𝜃

=  

1 − cos2 𝜃
cos 𝜃

1
cos 𝜃

=  

sin2 𝜃
cos 𝜃

1
cos 𝜃

=  
sin2 𝜃 ⋅ cos 𝜃

cos 𝜃
=  sin2 𝜃 

 

5) 
𝑐𝑜𝑠4 𝑡−𝑠𝑖𝑛4 𝑡

𝑐𝑜𝑠2 𝑡
= 1 − 𝑡𝑎𝑛2 𝑡 

 

=
(𝑐𝑜𝑠2 𝑡 − 𝑠𝑖𝑛2 𝑡)(𝑐𝑜𝑠2 𝑡 + 𝑠𝑖𝑛2 𝑡)

𝑐𝑜𝑠2 𝑡
=  

(cos2 𝑡 − sin2 𝑡)(1)

cos2(𝑡)
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𝑐𝑜𝑠2 𝑡

𝑐𝑜𝑠2 𝑡
−

𝑠𝑖𝑛2 𝑡

𝑐𝑜𝑠2 𝑡
= 1 − 𝑡𝑎𝑛2 𝑡 

 

6) 
𝑠𝑖𝑛 𝐴

1+𝑐𝑜𝑠 𝐴
+

1+𝑐𝑜𝑠 𝐴

𝑠𝑖𝑛 𝐴
= 2 𝑐𝑠𝑐 𝐴 

=  
𝑠𝑖𝑛2 𝐴 + (1 + 𝑐𝑜𝑠 𝐴)2

(1 + 𝑐𝑜𝑠 𝐴)(𝑠𝑖𝑛 𝐴)
=  

sin2 𝐴 + 1 + 2 cos 𝐴 + cos2 𝐴

(1 + cos 𝐴)(sin 𝐴)
 

=
1+1+2 𝑐𝑜𝑠 𝐴

(1+𝑐𝑜𝑠 𝐴)(𝑠𝑖𝑛 𝐴)
=  

2+2 cos 𝐴

(1+cos 𝐴)(sin 𝐴)
=  

2(1+cos 𝐴)

(1+cos 𝐴)(sin 𝐴)
=

2

sin 𝐴
= 2 csc 𝐴 

 

7) 1 − 𝑐𝑜𝑠 2𝑥 = 𝑡𝑎𝑛 𝑥 𝑠𝑖𝑛 2𝑥 

𝐿𝐻𝑆 = 1 − cos 2𝑥 = 1 − (1 − 2 𝑠𝑖𝑛2 𝑥) = 1 − 1 + 2 sin2 𝑥 = 

0 + 2 sin2 𝑥 = 2 sin2 𝑥 

𝑅𝐻𝑆 =  tan 𝑥 sin 2𝑥 =  
sin 𝑥

cos 𝑥
× 2 sin 𝑥 cos 𝑥 = 2 sin2 𝑥 = 𝐿𝐻𝑆 

8) 𝑐𝑜𝑠4 𝜃 − 𝑠𝑖𝑛4 𝜃 = 𝑐𝑜𝑠 2𝜃 

= (𝑐𝑜𝑠2 𝜃 − 𝑠𝑖𝑛2 𝜃)(𝑐𝑜𝑠2 𝜃 + 𝑠𝑖𝑛2 𝜃) = (cos 2𝜃)(1) = cos 2𝜃 
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𝑠𝑖𝑛 105°                                  𝑐𝑜𝑠 165 °,  

 

𝑐𝑜𝑠 165 = 𝑐𝑜𝑠
330

2
= −√

1 + 𝑐𝑜𝑠 330

2
= −√

1 + cos 30

2
 

 
 

−
√1 +

√3
2

2
=  −

√
2 + √3

2
2

= −√
2 + √3

4
= −

√2 + √3

2
 

 

𝑠𝑖𝑛 105° =  sin
210

2
= +√

1 − cos 210

2
= +√

1 + cos(30)

2

=  
√1 +

√3
2

2
=  √

2 + √3

4
=

√2 + √3

2
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𝑡𝑎𝑛 𝜃 = −
3

4

𝜋

2
< 𝜃 < 𝜋 

 
                        الحل :

                                                                    

𝑠𝑖𝑛 𝜃 =
3

5
 

 

𝑐𝑜𝑠 𝜃 = −
4

5
 

 
 

1) 𝑠𝑖𝑛 2𝜃 =  2 sin 𝜃 cos 𝜃 = 2 ⋅
3

5
⋅

−4

5
=

−24

25
                   

 

2) 𝑐𝑜𝑠 2𝜃 =  cos2 𝜃 − sin2 𝜃 = (−
4

5
)

2
− (

3

5
)

2
= (

16

25
) − (

9

25
) =

7

25
                        

3) 𝑡𝑎𝑛 2𝜃 =  
2 tan 𝜃

1−tan2 𝜃
=

2(
−3

4
)

1−(
−3

4
)

2 =  
−

6

4

1−
9

16

=
−

6

4
7

16

= −
24

7
  

 

𝑠𝑖𝑛 𝜃 =
5

8
0 < 𝜃 < 90 

 
𝑠𝑖𝑛2 𝜃 + 𝑐𝑜𝑠2 𝜃 = 1 

 

(
5

8
)

2

+ cos2 𝜃 = 1 

 
25

64
+ 𝑐𝑜𝑠2 𝜃 = 1 
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𝑐𝑜𝑠2 𝜃 = 1 −
25

64
=

39

64
→  cos 𝜃 =

√39

8
 

 

1) 𝑠𝑖𝑛
𝜃

2
=  ±√

1−cos 𝜃

2
=  +√1−

√39

8

2
= √8−√39

16
=

√8−√39

4
                  

 

2) 𝑐𝑜𝑠
𝜃

2
=  ±√

1+cos 𝜃

2
=  +√1+

√39

8

2
= √8+√39

16
=

√8+√39

4
              

 

3) 𝑡𝑎𝑛
𝜃

2
=  ±√

1−cos 𝜃

1+cos 𝜃
=  √

1−
√39

8

1+
√39

8

= √
8−√39

8

8+√39

8

= √8−√39

8+√39
 

 
0 ≤ 𝜃 < 360:    

 

1) 4 𝑐𝑜𝑠2 𝑥 + 7 𝑠𝑖𝑛 𝑥 − 7 = 0 
 

4(1 − 𝑠𝑖𝑛2 𝑥) + 7 𝑠𝑖𝑛 𝑥 − 7 = 0 
 

4 − 4 𝑠𝑖𝑛2 𝑥 + 7 𝑠𝑖𝑛 𝑥 − 7 = 0 
 

−4 𝑠𝑖𝑛2 𝑥 + 7 𝑠𝑖𝑛 𝑥 − 3 = 0
 

4 𝑠𝑖𝑛2 𝑥 − 7 𝑠𝑖𝑛 𝑥 + 3 = 0  

 

 
(4 𝑠𝑖𝑛 𝑥 − 3)(𝑠𝑖𝑛 𝑥 − 1) = 0 
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4 sin 𝑥 − 3 = 0

 
4 sin 𝑥 = 3

 

𝑠𝑖𝑛 𝑥 =
3

4

𝑥 = 𝑠𝑖𝑛−1 3

4
= 48.6°

 
𝑥 = 180 − 48.6 = 131.6° 

 

 

2) 𝑠𝑖𝑛(𝑥 − 20) =
1

√2
 

 

𝑥 − 20 = 𝑠𝑖𝑛−1 (
1

√2
) = 45° → 𝑥 = 65° 

 
𝑥 − 20 = 135° → 𝑥 = 155° 

 
 

3) 𝑐𝑜𝑠 3𝑥 = − 1
2⁄ 

 
 

  3𝑥 = 𝑐𝑜𝑠−1 (−
1

2
) = 120° 

 

3𝑥 = 120 + 2𝜋𝑘    ,     𝑘 ∈ 𝑍  
 

𝑥 = 40 +
2𝜋𝑘

3
 

 

𝑥 = 40° , 80° , 160°, 200° , 280° , 320° 
 
 

sin 𝑥 − 1 = 0
 

sin 𝑥 = 1
 

𝑥 = sin−1(1) = 900 =
𝜋

2
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