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Q1. | §7.2 Distance Formula [1]
The distance between the points (a cos @ + bsin 6, 0) and (0, asinf — bcos0) is
Ava? + b2
Ba? — b?
C+va? — b2
D a? 4 b?
Previously asked in: 2026 30/4/1 Q15
¢ Coordinate Geometry 7.2 Distance Formula = 8.4 Trigonometric Identities
Q2. | §8.5 Summary [1]
If4secd — 5 = 0, then the value of cot € is :
3
1
"3
C —_
3
4
D=
3
Previously asked in: 2024 30/5/1 Q3
¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios
Q3. | §8.5 Summary [1]
For an acute angle 6, if sin @ = é, then value of W is
cscf—1
A0
80
(B) 57
1
82
D) g5

Previously asked in: 2026 30/5/1 Q14

¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios
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Q4. | §8.2 Trigonometric Ratios || § 8.3 Trigonometric Ratios of Some Specific Angles | | § 8.5 Summary [1]
If @ is an acute angle of a right angled triangle, then which of the following equation is not true?
Asinf cot = cos
Bcosftanf = sin 6§
Cesc?6 —cot?0 =1
Dtan’?f —sec’f =1
Previously asked in: 2023 30/6/1 Q16
¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios
Q5. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [2]

Vertices of a right triangle ABC with /B = 90° are A(3,4), B(1,1) and C(—8, 7). Find the value of tan A.
Previously asked in: 2026 30/5/1 Q22(a) (OR-1)

¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios

Q6. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
sin® 60° — tan 30°
Evaluate: WTT
cos? 45

Previously asked in: 2026 30/5/1 Q24(a) (OR-1)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q7. | §8.3 Trigonometric Ratios of Some Specific Angles ' | § 8.5 Summary [2]
For acute angles A and B, if A 4+ 2B and 24 + B are acute, tan(A + 2B) = /3 andsin(24 + B) = 3, then find

the measures of angles A and B.
Previously asked in: 2026 30/5/1 Q24(b) (OR-2)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q8. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.4 Trigonometric Identities ' § 8.5 Summary [1]

If cos(a + B) = 0, then value of cos (%é) is equal to :
@ 5
®) 3
(e)o
(V2

Previously asked in: 2024 30/1/1 Q12

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q9. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
Evaluate : 2v/2 cos 45° sin 30° 4 2+/3 cos 30°
Previously asked in: 2024 30/1/1 Q23(A)

+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Q10. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
If4cot?245° — sec?260° + sin260° + p = %, then find the value of p.
Previously asked in: 2023 30/2/1 Q22(a) (OR-1)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Available for free from:
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Q11. | §8.5 Summary

If A and B are acute angles such that sin(A — B) = 0 and 2 cos(A + B) — 1 = 0, then find angles A and B.

Previously asked in: 2023 30/4/1 Q25(B) (OR-2)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Q12. | § Introduction to Trigonometry (Chapter Header and Quote) = § 8.5 Summary

5 sin@ — cos@
If tan @ = —, then the value of ————  is :
12 sin @ + cos 6

Previously asked in: 2023 30/5/1 Q6

+ Introduction to Trigonometry | 8.2 Trigonometric Ratios

Q13. | § 8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary
2tan30°
— . isequalto:
1 —tan” 30
(a) sin60°
(b) cos 60°
(c) tan60°
(d)sin30°
Previously asked in: 2023 30/5/1 Q12

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q14. | §8.5 Summary
1
Whensin 4 = 3 the value of cot A is

A2\/§
3

B2v2
1

C _—
2v/2
D3
Previously asked in: 2026 30/4/1 Q11

¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios

Q15. | §8.3 Trigonometric Ratios of Some Specific Angles ' | § 8.5 Summary
3 cos? 30° — 6 cosec? 30°

tan? 60°
Previously asked in: 2026 30/4/1 Q23 (OR-2)

Evaluate:

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
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Q16. | § Introduction to Trigonometry (Chapter Header and Quote) | = § 8.5 Summary [2]
Iftanf = %, then find the value of sin 6 + cos 6.
Previously asked in: 2026 30/1/1 Q24(A)
+ Introduction to Trigonometry 8.2 Trigonometric Ratios
Q17. | §8.5 Summary [1]
Ifcos A = i;, then the value of tan A is :
3
o
ol
)
D3
Previously asked in: 2026 30/2/1 Q10
¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios
Q18. | § Introduction to Trigonometry (Chapter Header and Quote) = § 8.5 Summary [1]
If @ is an acute angle and 7 + 4 sin 6 = 9, then the value of 8 is:
A90°
B30~
c45°
D60°
Previously asked in: 2025 30/1/1 Q4
+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles
Q19. | §8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary [1]
290° 1 ..
The value of tan“ 30~ — 260" ISt
Al
BO
c—1
1
D3
Previously asked in: 2025 30/1/1 Q5
+ Introduction to Trigonometry | 8.2 Trigonometric Ratios 8.3 Trigonometric Ratios of Some Specific Angles
Q20. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
Ifzcos60” + ycos0” +sin30° — cot 45° = 5, then find the value of  + 2y.
Previously asked in: 2025 30/1/1 Q21 (OR-1)
¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
Q21. | § 8.3 Trigonometric Ratios of Some Specific Angles [1]
Given that sin 2a = ? , the value of sin 3a is :
ARS
1
B3
Ccl1
V3
D 4

Previously asked in: 2026 30/3/1 Q15

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.3 Trigonometric Ratios of Some Specific Angles
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Q22. | §8.3 Trigonometric Ratios of Some Specific Angles [1]
The value of (% tan?45° — cos? 60°) is:

A0

_1

B ) 3

C 1 X

D=1
Previously asked in: 2026 30/3/1 Q18

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q23. | §8.3 Trigonometric Ratios of Some Specific Angles [1]

Directions: Select the correct answer from the codes (A), (B), (C) and (D). Assertion (A): tan 26 is not defined at @ = 45°.
Reason (R): sin90° # cos 90°.

A Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

B Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A).

C Assertion (A) is true, but Reason (R) is false.

D Assertion (A) is false, but Reason (R) is true.

Previously asked in: 2026 30/3/1 Q20

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
Q24. | §8.3 Trigonometric Ratios of Some Specific Angles [1]

k
Ifsin 30° - tan 45° = g, then the value of k is :

A4
B3
Cc2
D1
Previously asked in: 2025 30/2/1 Q13

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q25. | §8.5 Summary [2]
V3

If tan A = ———, where A is an acute angle, then find the value of sin A — cos A.

V3+1

Previously asked in: 2025 30/2/1 Q23

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.3 Trigonometric Ratios of Some Specific Angles

Q26. | §8.2 Trigonometric Ratios | | § 8.3 Trigonometric Ratios of Some Specific Angles = § 8.5 Summary [1]
tan 24 = 3 tan A is true, when the measure of ZA is :

(@) 90°
(b) 60°
() 45°
(d30°
Previously asked in: 2025 30/4/1 Q8

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
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Q27. | §8.3 Trigonometric Ratios of Some Specific Angles | | § 8.4 Trigonometric Identities [1]
Which of the following statements is true ?
(a)sin20° > sin70°
(b)sin20° > cos20°
(¢)cos20° > cos70°
(dtan20° > tan70°
Previously asked in: 2025 30/4/1 Q9
+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles
Q28. | § 8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [2]
If 4k = tan2 60° — 2 cosec? 30° — 2 tan? 30°, then find the value of k.
Previously asked in: 2025 30/3/1 Q21
¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
Q29. | § 8.3 Trigonometric Ratios of Some Specific Angles [1]
Ifsinf = cosf, (0° < 6 < 90°), then value of (sec 8 - sin 0) is
@ 7
(B) v2
o1
DO
Previously asked in: 2024 30/2/1 Q7
¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.3 Trigonometric Ratios of Some Specific Angles
Q30. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
It is given that sin(A — B) = sin A cos B — cos A sin B. Use it to find the value of sin 15°.
Previously asked in: 2025 30/5/1 Q23(a)
+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles
Q31. | § 8.3 Trigonometric Ratios of Some Specific Angles [2]
Evaluate: 2sin?30° - sec 60° + tan? 60°.
Previously asked in: 2024 30/2/1 Q23(a) (OR-1)
¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
Q32. | §8.3 Trigonometric Ratios of Some Specific Angles [2]

If 2sin(A 4+ B) = v/3 and cos(A — B) = 1, then find the measures of angles Aand B.0 < A, B, (A + B) < 90°.
Previously asked in: 2024 30/2/1 Q23(b) (OR-2)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q33. | §8.3 Trigonometric Ratios of Some Specific Angles | | § 8.5 Summary [3]

Let 2A + B and A + 2B be acute angles such that sin(24 + B) = @ and tan(A + 2B) = 1. Find the value of
cot(4A — 7B).
Previously asked in: 2025 30/5/1 Q30(b)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
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Q34. | §8.3 Trigonometric Ratios of Some Specific Angles
ife (Fmisr) = v (i), thena : y =
A1:1
B1i:2
C2:1
D4:1
Previously asked in: 2025 30/6/1 Q12

¢ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Q35. | §8.2 Trigonometric Ratios || § 8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary
In a right triangle ABC, right-angled at A, if sin B = ;i, then the value of sec B is

A4
B V15
e Vi
D 75

Previously asked in: 2025 30/6/1 Q18

¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios

Q36. | §8.3 Trigonometric Ratios of Some Specific Angles
cos45° +sin60°

sec30° + cosec 30°
Previously asked in: 2024 30/3/1 Q25

Evaluate :

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q37. | §8.3 Trigonometric Ratios of Some Specific Angles

3 . . .
1 tan?30° — sec245° + sin? 60° | is equal to

Previously asked in: 2023 30/1/1 Q9

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q38. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary

. 1. [/60)\.
If sin @ = 1, then the value of§s1n B is:
1
2v/2
1
°?
C -
2
Do

Previously asked in: 2024 30/4/1 Q10

+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles
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Q39. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [2]

1
Ifsin o = —= and cot 8 = /3, then find the value of csc o + csc 3.

V2

Previously asked in: 2023 30/1/1 Q23(b) (OR-2)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q40. | §8.3 Trigonometric Ratios of Some Specific Angles [2]

Evaluate :

5cos?60° + 4sec’30° — tan?45°
sin® 30° + sin®60°

Previously asked in: 2024 30/4/1 Q23(a) (OR-1)

+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Q41. | §8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary [2]

1 1
Ifsin(A — B) = 2 cos(A+ B) = 2 0<A+B<90°, A > B;find LA and ZB.
Previously asked in: 2024 30/4/1 Q23(b) (OR-2)

+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Q42. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [1]
T . Yy .
If 3= 2sin A, 3= 2 cos A, then the value of 2% + y2 is:

A 36
B9
Cc6
D18

Previously asked in: 2024 30/5/1 Q2

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q43.  §8.5 Summary [1]
sec A

vsec2A—1

Simplest form of is
(A)sin A
(B)tan A
(©csc A
(D) cos A
Previously asked in: 2026 30/5/1 Q18

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities
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Q44. | §8.2 Trigonometric Ratios || § 8.4 Trigonometric Identities | § 8.5 Summary [1]
A statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option.
Statement A (Assertion): For 0 < 8 < 90°, csc 8 — cot 6 and csc 8 + cot 0 are reciprocal of each other.
Statement R (Reason): csc2 0 — cot2d =1
A Both Assertion (A) and Reason (R) are true; and Reason (R) is the correct explanation of Assertion (A).
B Both Assertion (A) and Reason (R) are true; but Reason (R) is not the correct explanation of Assertion (A).
C Assertion (A) is true but Reason (R) is false.
D Assertion (A) is false but Reason (R) is true.
Previously asked in: 2023 30/6/1 Q20
¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
Q45. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
Evaluate :
2tan30° - sec60” - tan45°
1 — sin® 60°
Previously asked in: 2024 30/5/1 Q22
¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles 8.4 Trigonometric Identities
Q46. | §8.5Summary [31]
14+secA __ sin’ A
Prove that ~———~ = —=31-
Previously asked in: 2023 30/6/1 Q30
¢ Introduction to Trigonometry 8.4 Trigonometric Identities
Q47. | §8.5Summary [3]
Prove that :
tan A cot A
=1+ sec Acosec A
l1—cotA 1—tand
Previously asked in: 2024 30/5/1 Q29
¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
Q48. | §Introduction to Trigonometry (Chapter Header and Quote) | § 8.5 Summary [1]
Ifsec @ — tan @ = m, then the value of sec 6 + tan 0 is :
1
(al-— =
b)ym? -1
1
(©) m
(d)—m
Previously asked in: 2024 30/1/1 Q7
¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
Q49. | § 8.3 Trigonometric Ratios of Some Specific Angles [2]

If A = 60° and B = 30°, verify that : sin(A + B) = sin A cos B + cos Asin B
Previously asked in: 2024 30/1/1 Q23(B)

+ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Available for free from:
https://cbsegradeiostudyguide.com
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Q50. | §8.5 Summary

tand cot @
P that : =1 0 0
rove tha T cotd + 1 tand -+ sec 0 cosec

Previously asked in: 2024 30/1/1 Q28

+ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q51. | §8.5 Summary
Ifcos A + cos?2 A = 1, then find the value of sin® A + sin* A.
Previously asked in: 2023 30/2/1 Q22(b) (OR-2)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q52. | §8.5 Summary

sec 6 when expressed in terms of cot 6, is equal to :

()\/1—1—00’020
a

) V1 +cot? 0

V1 +cot?6

(O]
cot @

@ V1 —cot?0
cot @

Previously asked in: 2023 30/4/1 Q10

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q53. | §8.3 Trigonometric Ratios of Some Specific Angles
5 cos? 60° + 4sec? 30° — tan? 45°
sin® 30° + cos? 30°
Previously asked in: 2023 30/4/1 Q25(A) (OR-1)

Evaluate

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Q54. | §8.5 Summary

P thtSinA_2Sin3A tan A
= tan
rove tha 2cos® A — cos A

Previously asked in: 2023 30/4/1 Q29(A) (OR-1)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q55. | §8.5 Summary
Prove that sec A(1 — sin A)(sec A + tan A) = 1.
Previously asked in: 2023 30/4/1 Q29(B) (OR-2)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q56. | §8.4 Trigonometric Identities

Ifacosd + bsin@ = mand asin@ — bcos @ = n, then prove that a? + b? = m? + n?.

Previously asked in: 2023 30/5/1 Q25 (OR-1)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Available for free from:
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Q57. | §8.5 Summary
Prove that :

\/secA—l n \/secA—l—l — 9cosec A
secA+1 secA—1

Previously asked in: 2023 30/5/1 Q25 (OR-2)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Q58. | §8.5 Summary

1—tan% A

1—cot?A
Atan? A
B-—1
C—tan? A
Dcot? A

Previously asked in: 2026 30/4/1 Q12

equals to:

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q59. | §8.3 Trigonometric Ratios of Some Specific Angles ' | § 8.5 Summary

Given that sin § = %, then cos 6 is equal to :

b
(@) —FZ_GZ
(b)
(0
a
(d) Vb2—a?
Previously asked in: 2026 30/1/1 Q9

+ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q60.  §8.5 Summary
Ifcos A = %, then the value of sin® A + 2 cos® A is :
OF
5
(®) 7
(-1
@3

Previously asked in: 2026 30/1/1 Q10

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles 8.4 Trigonometric Identities

Q61. | §8.2 Trigonometric Ratios | § 8.5 Summary

/1 in A
Prove that: i =secA+tan A
1—sinA

Previously asked in: 2026 30/4/1 Q23 (OR-1)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
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Q62. § 8.5 Summary [3]
sinf —cosf +1 1

sin@ +cosf —1 sechd —tanf

Previously asked in: 2026 30/4/1 Q28; 2026 30/5/1 Q28; 2025 30/1/1 Q27 (OR-1); 2025 30/2/1 Q27 (OR-1); 2024 30/2/1 Q29; 2024
30/4/1Q26; 2023 30/2/1 Q27; 2023 30/5/1 Q30; 2023 30/1/1 Q30 — 9x

Prove that:

+ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q63. | §Introduction to Trigonometry (Chapter Header and Quote) ' | § 8.5 Summary [2]
(1+sin 6)(1—sin )

_ 7
Ifcot@ = ) then find the value of m .

Previously asked in: 2026 30/1/1 Q24(B)
o Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities
Q64. | § 8.3 Trigonometric Ratios of Some Specific Angles = § 8.4 Trigonometric Identities | § 8.5 Summary [3]
: e h\2 | (y=k)>
Ifz =h+acosf,y =k + bsin 6, then prove that : (T) +(5%) =1
Previously asked in: 2026 30/1/1 Q28(A)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q65. | §8.5 Summary [3]
. _tanA  _tanA __
Prove that : 72057 — 72057 = 2 cosec A

Previously asked in: 2026 30/1/1 Q28(B)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q66. | §8.5 Summary [1]
If2sin A = 1, then the value of tan A + cot A is:

A3
4
¥
3
€3
D1
Previously asked in: 2026 30/2/1 Q11

o Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Q67. | §8.5Summary [2]
Iftanf + ﬁ = 2, find the value of tan2 § + ﬁg—e

Previously asked in: 2026 30/2/1 Q24(a)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q68. § 8.2 Trigonometric Ratios ' | § 8.5 Summary [2]

Prove that : 4/ }jr:%z =secl — tan@

Previously asked in: 2026 30/2/1 Q24(b)

+ Introduction to Trigonometry | 8.4 Trigonometric Identities
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Q69. | § 8.3 Trigonometric Ratios of Some Specific Angles [2]
sin? 30° + cos260°
1+ tan?45°
Previously asked in: 2025 30/1/1 Q21 (OR-2)

Evaluate:

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 8.4 Trigonometric Identities

Q70. | §8.4 Trigonometric Identities [3]

3 3
. _sec” 6 csc’ .
Prove that : S0 Sl — sec B - cscf(sec § + csc 0)

Previously asked in: 2026 30/2/1 Q28(a)

+ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q771. | § 8.3 Trigonometric Ratios of Some Specific Angles ' § 8.4 Trigonometric Identities [3]

= g, then prove that (p? — ¢?) sec® a = p?.

tan o

If seca
csc B

csc B
Previously asked in: 2026 30/2/1 Q28(b)

= pand

¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Q72. | §8.2 Trigonometric Ratios || § 8.4 Trigonometric Identities [3]
sin 6 1+ cosé 2

+ : = -
1+ cosf sin 6 sin 6
Previously asked in: 2025 30/1/1 Q27 (OR-2)

Prove that:

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q73. | § Introduction to Trigonometry (Chapter Header and Quote) [1]
If 7 cos® 6 + 3sin® 6 = 4, then the value of 0 is :

A 30°

B 45°

Cc60°
D 90°

Previously asked in: 2025 30/2/1 Q1

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Q74. | §8.5Summary [3]
If sin @ + cos @ = /3, then prove that tan 6 + cot § = 1.
Previously asked in: 2026 30/3/1 Q26(a)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q75. | §8.4 Trigonometric Identities | | § 8.5 Summary [3]

Prove that: (sin A + sec A)? + (cos A + csc A)? = (1 +sec A csc A)>.
Previously asked in: 2026 30/3/1 Q26(b)

+ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q76. | § 8.4 Trigonometric Identities | § 8.5 Summary [3]

P hat cosec 6 n cosec — 9sec?f
rove At Cosecl — 1 | cosecd +1

Previously asked in: 2025 30/2/1 Q27 (OR-2)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
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Q777. | § 8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary
If tan 360 = cot 0, then @ equals:

A60°
B 30°
C20°
D 10°

Previously asked in: 2025 30/3/1 Q1

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Q78. | §8.4 Trigonometric Identities | | § 8.5 Summary
(cot 6 + tan ) equals:

Acosecf - secl

Bsin@ - sec6

Ccosf - tan6

Dsiné - cosf
Previously asked in: 2025 30/3/1 Q9

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q79. | §8.5 Summary

Find the value of z for which (sin A + cosec A)? + (cos A + sec A)* = z + tan® A + cot® A
Previously asked in: 2025 30/4/1 Q24(A)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q80. | §8.3 Trigonometric Ratios of Some Specific Angles
3sin30° — 4sin®30°
25sin?50° + 2 cos2 50°

Previously asked in: 2025 30/4/1 Q24(B)

Evaluate the following :

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles 8.4 Trigonometric Identities

Q81. | §8.5 Summary

cosA+sinA—1
Prove that - =cosec A —cot A
cosA —sinA+1

Previously asked in: 2025 30/4/1 Q29(A)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q82. | § 8.3 Trigonometric Ratios of Some Specific Angles = § 8.4 Trigonometric Identities
If cot @ 4 cos @ = p and cot @ — cos O = g, prove that p> — ¢*> = 4,/pg
Previously asked in: 2025 30/4/1 Q29(B)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q83. | §8.4 Trigonometric Identities | § 8.5 Summary
sinA—2sin® A cosA

+ =
2cos® A—cosA  sinA
Previously asked in: 2025 30/3/1 Q28 (OR-1)

Prove that: = 2cosec A

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI

30 Jun 2026

[1]

[1]

[2]

[2]

[3]

[3]

[3]

Page 14 of 139



Mathematics Standard (041) - Question Paper & Answer Key

CBSE CLASS X Introduction to Trigonometry

30 Jun 2026

Q84. | §8.5 Summary [3]

. that cosec A N cosec A 5 sec? A
rove at: — secC
cosecA—1 cosecA-+1

Previously asked in: 2025 30/3/1 Q28 (OR-2)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Q85. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [1]

1—tan®30°
1+tan? 30°

Asin60°
Bcos60°
Ctan60°
Dsec60”

Previously asked in: 2025 30/5/1 Q12

is equal to

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Q86. | § 8.3 Trigonometric Ratios of Some Specific Angles | | § 8.5 Summary [1]
Directions: A statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option. Assertion
(A): For an acute angle 0, sin @ = % = cosf = —%. Reason (R): For any value of 6, (0° < 8 < 90°), sin? 0 +
cos’f = 1.

A Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).

B Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of (A).

C Assertion (A) is true, but Reason (R) is false.

D Assertion (A) is false, but Reason (R) is true.
Previously asked in: 2025 30/5/1 Q19

+ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Q87. | §8.5 Summary [2]
If sin A = y, then express cos A and tan A in terms of y.
Previously asked in: 2025 30/5/1 Q23(b)

¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Q88. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [1]
Directions: In Question 19 and 20, Assertion (A) and Reason (R) are given. Select the correct option.

**Assertion (A):**Ifsin A = 5 (0° < A < 90°), then the value of cos A is 243@

1
3
**Reason (R):** For every angle 6, sin®  + cos® 6 = 1.
(A) Both Assertion (A) and Reason (R) are true. Reason (R) is the correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true. Reason (R) does not give correct explanation of (A).
(C) Assertion (A) is true but Reason (R) is not true.
(D) Assertion (A) is not true but Reason (R) is true.
Previously asked in: 2024 30/2/1 Q19

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities
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Q89. | §8.5 Summary

2
Prove the following trigonometric identity : Lc"gsoesTei{l = %

Previously asked in: 2025 30/5/1 Q30(a)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
Q90. | §8.5 Summary

3 1
Ifcosf = % and sin ¢ = E,then tan(0 + ¢) is:
AV3
1
B_

V3

cl1
D not defined

Previously asked in: 2024 30/3/1 Q8

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Qo91. | §8.4 Trigonometric Identities

Ifasect + btan® = m and bsec + atan @ = n, prove that a® + n? = b + m?
Previously asked in: 2025 30/6/1 Q22(a)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q92. | §8.5 Summary

30 Jun 2026

[3]

[1]

[2]

[2]

Use the identity: sin? A + cos? A = 1 to prove that tan? A + 1 = sec? A. Hence, find the value of tan A, when

secA = g, where A is an acute angle.
Previously asked in: 2025 30/6/1 Q22(b)

¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Q93.
Prove that; cesf=2cos’ 0 + cot§ = 0.

sin §—2 sin3 6

Previously asked in: 2025 30/6/1 Q30(a)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q94. | § 8.4 Trigonometric Identities

(2 1)2
Given that sin @ + cos § = x, prove that sin* 6 + cos* 0 = %
Previously asked in: 2025 30/6/1 Q30(b)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Qo95.

sinf — 2sin® 6
Prove that -———=———— = tan 0.
2cos® 0 — cos @

Previously asked in: 2024 30/3/1 Q30

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
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Q96. | §8.5 Summary [1]
4sin A+ 3cos A |

4sinA—3cosAls

If 2tan A = 3, then the value of

7
A ——

\/113
B —

V13

C3
D does not exist
Previously asked in: 2023 30/1/1 Q6

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Q97. | §Introduction to Trigonometry (Chapter Header and Quote) | § 8.3 Trigonometric Ratios of Some Specific Angles [2]

If sin @ + cos @ = /3, then find the value of sin 8 - cos 6.
Previously asked in: 2023 30/1/1 Q23(a) (OR-1)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Qo8. [1]

cos? 6 1 .. . ..
e o n simplified form, is :
Atan?6
Bsec? 6
C1
D-1
Previously asked in: 2023 30/6/1 Q7

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Q99. | §9.2 Summary [4]
From the top of an 8 m high building, the angle of elevation of the top of a cable tower is 60° and the angle of depression
of its foot is 45°. Determine the height of the tower. (Take V3 =1.732).

Previously asked in: 2022 30/4/1 Q12

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Q100. | §9.1 Heights and Distances || § 9.2 Summary [2]
The angle of elevation of the top of a tower from a point on the ground which is 30 m away from the foot of the tower, is
30°. Find the height of the tower.

Previously asked in: 2023 30/2/1 Q24(b) (OR-2)

¢ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Q101. | § 9.1 Heights and Distances | § 9.2 Summary 5]

As observed from the top of a 75 m high lighthouse from the sea-level, the angles of depression of two ships are 30° and
60°. If one ship is exactly behind the other on the same side of the lighthouse, find the distance between the two ships.
(Use V3= 1-73)
Previously asked in: 2023 30/2/1 Q33(a) (OR-1)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Angles of Depression — Two Ships/Objects from a Lighthouse
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Q102. | §9.1 Heights and Distances || § 9.2 Summary 5]

From a point on the ground, the angle of elevation of the bottom and top of a transmission tower fixed at the top of 30 m
high building are 30° and 60°, respectively. Find the height of the transmission tower. (Use V3 =1.73)
Previously asked in: 2023 30/2/1 Q33(b) (OR-2)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Q103. | §9.1 Heights and Distances || § 9.2 Summary 5]

One observer estimates the angle of elevation to the basket of a hot air balloon to be 60°, while another observer 100 m
away estimates the angle of elevation to be 30°. Find :

(a) The height of the basket from the ground.

(b) The distance of the basket from the first observer's eye.

(¢) The horizontal distance of the second observer from the basket.
Previously asked in: 2023 30/5/1 Q32

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Q104. | §9.1 Heights and Distances || § 9.2 Summary [3]

The tops of two poles of heights 20 m and 28 m are connected with a wire. The wire is inclined to the horizontal at an
angle of 30°. Find the length of the wire and the distance between the two poles.
Previously asked in: 2022 30/3/1 Q8

+ Some Applications of Trigonometry 8.2 Trigonometric Ratios =~ 8.3 Trigonometric Ratios of Some Specific Angles

Q105. | §9.1 Heights and Distances ' | § 9.2 Summary [1]

From a point on the ground, which is 60 m away from the foot of a vertical tower, the angle of elevation of the top of the
tower is found to be 45°. The height (in metres) of the tower is :

A10V3
B 304/3

Co60
D30
Previously asked in: 2026 30/2/1 Q12

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances
Q106. | §9.1 Heights and Distances || § 9.2 Summary [4]

Amrita stood near the base of a lighthouse, gazing up at its towering height. She measured the angle of elevation
to the top and found it to be 60°. Then, she climbed a nearby observation deck, 40 metres higher than her original
position and noticed the angle of elevation to the top of lighthouse to be 45°.

Based on the above given information, answer the following questions:
(i) Find CD in terms of h (where h is the height). [1]
(ii) Find BD interms of BC. [1]
(iii) Find the height C'E of the lighthouse. [Use V3 = 1-7311[2]
Previously asked in: 2025 30/1/1 Q38

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances
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Q107. | §9.1 Heights and Distances ' § 9.2 Summary 51

A boy standing on a horizontal plane is flying a kite with a string of length 60 m, at an angle of elevation of 30°. Another
boy standing on the roof of a 20 m high building, finds the angle of elevation of same kite to be 45 °. If both the boys are
on opposite sides of the kite, find the distance of the first boy from the base of the building. Also, find the height of the kite
from the ground. (Use V3=1. 73)

Previously asked in: 2026 30/3/1 Q35

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Q108. ' §9.2 Summary [5]
The angles of depression of the top and the bottom of an 8 m tall building from the top of another multistoried building
are 30° and 45°, respectively. Find the height of the multistoried building and the distance between the two buildings.
Previously asked in: 2025 30/2/1 Q32 (OR-2)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Q109. | §9.1 Heights and Distances || § 9.2 Summary [1]

Assertion (A): A ladder leaning against a wall, stands at a horizontal distance of 6 m from the wall. If the height of the wall
up to which the ladder reaches is 8 m, then the length of the ladder is 10 m.

Reason (R): The ladder makes an angle of 60° with the ground.

Select the correct answer from the codes (A), (B), (C) and (D) given below:

A Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

B Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A).
C Assertion (A) is true, but Reason (R) is false.

D Assertion (A) is false, but Reason (R) is true.

Previously asked in: 2025 30/3/1 Q19

+ Some Applications of Trigonometry 8.2 Trigonometric Ratios = 9.1 Heights and Distances
Q110. | § 9.1 Heights and Distances | § 9.2 Summary [4]

A lighthouse stands tall on a cliff by the sea, watching over ships that pass by. One day a ship is seen approaching
the shore and from the top of the lighthouse, the angles of depression of the ship are observed to be 30° and 45°
as it moves from point P to point Q. The height of the lighthouse is 50 metres.

Based on the information given above, answer the following questions:

(i) Find the distance of the ship from the base of the lighthouse when it is at point Q, where the angle of depression is
45°.[1]

(ii) Find the measures of /PBA and ZQBA. [1]

(iii) Find the distance travelled by the ship or the speed of the ship. [2]
Previously asked in: 2025 30/3/1 Q37

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Angle of Depression from top of lighthouse/tower to a moving object = Distance travelled by a moving ship using two angles of depression
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Q111. | §9.2 Summary [5]1
From the top of a 45 m high light house, the angles of depression of two ships, on the opposite side of it, are observed to be
30° and 60°. If the line joining the ships passes through the foot of the light house, find the distance between the ships.
(Use /3 = 1.73)

Previously asked in: 2024 30/2/1 Q34

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Q112. § 9.1 Heights and Distances | § 9.2 Summary [1]

From a point on the ground, which is 30 m away from the foot of a vertical tower, the angle of elevation of the top of the
tower is found to be 60°. The height (in metres) of the tower is :

A103
B 30v/3
C60
D 30

Previously asked in: 2024 30/3/1 Q7

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Q113. | §9.1 Heights and Distances || § 9.2 Summary [51

From a point on the ground, the angles of elevation of the bottom and the top of a transmission tower fixed at the top of a
20 m high building are 45° and 60° respectively. Find the height of the tower.
Previously asked in: 2024 30/3/1 Q34

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Q114. | §9.1 Heights and Distances ' | § 9.2 Summary [1]
At some time of the day, the length of the shadow of a tower is equal to its height. Then, the Sun's altitude at that time is :
A 30°
B 45°
C60°
D 90°
Previously asked in: 2024 30/4/1 Q14

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Q115. | § 9.1 Heights and Distances || § 9.2 Summary [51

The angle of elevation of the top of a tower 24 m high from the foot of another tower in the same plane is 60°. The angle of
elevation of the top of second tower from the foot of the first tower is 30°. Find the distance between two towers and the
height of the other tower. Also, find the length of the wire attached to the tops of both the towers.

Previously asked in: 2023 30/1/1 Q33(a) (OR-1)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Length of wire between tops of two towers (Pythagoras / distance formula in context)

Q116. § 10.4 Summary [2]
If two tangents inclined at an angle of 60° are drawn to a circle of radius 3 cm, then find the length of each tangent.
Previously asked in: 2024 30/5/1 Q21(a) (OR-1)

o Circles | 10.2 Tangentto a Circle = 10.3 Number of Tangents from a Point on a Circle = 8.3 Trigonometric Ratios of Some Specific Angles
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Q117. | §10.2 Tangent to a Circle | | § 10.4 Summary [1]

In the given figure, AB is a tangent to the circle centered at Q. If OA = 6 cm and ZOAB = 30°, then the radius of the
circle is :

(a) 3 cm
(b) 3v/3 cm
()2 cm
@ v3em
Previously asked in: 2023 30/5/1 Q11

o Circles  10.2 Tangent toa Circle = 8.3 Trigonometric Ratios of Some Specific Angles

Q118. | §10.2 Tangent to a Circle | = § 10.4 Summary [1]

In the given figure, PQ and PR are tangents to a circle with centre O and radius 3 em. If ZQ PR = 60°, then the length of
each tangent is :

A3\/§cm
B3cm
C6cm

D\/gcm

Previously asked in: 2026 30/3/1 Q2

¢ Circles  10.2 Tangentto a Circle = 10.3 Number of Tangents from a Point on a Circle = 8.3 Trigonometric Ratios of Some Specific Angles

Q119. | §10.1 Introduction || §10.2 Tangent to a Circle | § 10.4 Summary [3]

In the adjoining figure, TP and TQ are tangents drawn to a circle with centre O. If ZOPQ = 15° and ZPT() = 6, then
find the value of sin 26.
Previously asked in: 2025 30/6/1 Q31

o Circles  10.2 Tangent to a Circle ~ 10.3 Number of Tangents from a Point on a Circle = 8.3 Trigonometric Ratios of Some Specific Angles

Q120. | §11.1 Areas of Sector and Segment of a Circle [31]

In the given figure, chord AB subtends an angle of 120° at the centre of the circle with radius 7 cm. Find (i) perimeter of
major sector OACB, and (ii) area of the shaded segment, if area of AOAB = 21-2 cm®.
Previously asked in: 2026 30/3/1 Q27

# Areas Related to Circles | 11.1 Areas of Sector and Segment of a Circle = 8.3 Trigonometric Ratios of Some Specific Angles
Q121. | §11.2 Summary [4]

Anurag purchased a farmhouse which is in the form of a semicircle of diameter 70 m. He divides it into three
parts by taking a point P on the semicircle in such a way that /PAB = 30° as shown in the following figure,
where O is the centre of semicircle. In part I, he planted saplings of Mango tree, in part II, he grew tomatoes and
in part III, he grew oranges.

Based on given information, answer the following questions.
(i) What is the measure of ZPOA ? [1]

(ii) Find the length of wire needed to fence entire piece of land. [1]

(iii) Find the area of region in which saplings of Mango tree are planted. [2]
Previously asked in: 2025 30/6/1 Q36

# Areas Related to Circles | 11.1 Areas of Sector and Segment of a Circle = 8.3 Trigonometric Ratios of Some Specific Angles
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Q122. | §11.2 Summary [5]1
A chord of a circle of radius 14 cm subtends an angle of 60° at the centre. Find the area of the corresponding minor
segment of the circle. Also find the area of the major segment of the circle.

Previously asked in: 2023 30/1/1 Q34

# Areas Related to Circles | 11.1 Areas of Sector and Segment of a Circle = 8.3 Trigonometric Ratios of Some Specific Angles
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Q1. | §7.2 Distance Formula [1]
The distance between the points (a cos @ + bsin 6, 0) and (0, asinf — bcos0) is

Ava? + b2
Ba? — b?
C+va? — b2
Da? + b?
Previously asked in: 2026 30/4/1 Q15

+ Coordinate Geometry 7.2 Distance Formula = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer

Option A: v a? + b2

Using the distance formula: d = 1/ (a cos@ + bsin@ — 0)% 4 (0 — (asin@ — bcos 9))?
= \/a2 cos2 6 + 2abcos @ sin  + b2 sin’ 6 + a2 sin® @ — 2absin O cos O + b2 cos? §
= \/a2(cos2 0 + sin® 0) + b2(sin® 6 + cos? §) = v/a? + b2

Source: Chapter 7, Section 7.2 (Distance Formula)

Explanation

Apply the distance formula with (21,y1) = (acos @ + bsin 6, 0) and (z2,y2) = (0, asiné — bcos6).
After expanding and collecting terms, the cross-terms (2ab sin 6 cos ) cancel, and using sin” 8 + cos? 6 = 1
simplifies everything neatly to v/a? + b2. The result is independent of @ — a key observation examiners expect
you to recognise.
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Q2. § 8.5 Summary
If4secd — 5 = 0, then the value of cot € is :

Previously asked in: 2024 30/5/1 Q3

¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag
Model Answer

3
Option (A) Z

5
4secld =5 = sech = T so hypotenuse = 5, adjacent = 4, opposite = /25 — 16 = 3.

adjacent 4
Therefore, cot 0 = ———— = —...
opposite 3

4
Wait — cot 0 = 3’ which is option (D).

4
Answer: (D) g

5 4 3
4sec =5 = secl = 1 = cosf = 5 Using Pythagoras, sin 6 = 5 Thus cot 6 =

Explanation
 From secf = 5/4: hypotenuse = 5, base = 4, so perpendicular = /25 — 16 = 3.
+ cot # = base/perpendicular = 4/3.

4/5
~ 3/5

30 Jun 2026

[1]

4
o

e Common error: confusing cot with tan or misidentifying sides. Always draw a right triangle when a trig ratio

is given.
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Q3. | §8.5 Summary [1]
For an acute angle 0, if sin 0 = %, then value of % is
A0
80
(B) 57
1
82
D) 55
Previously asked in: 2026 30/5/1 Q14
¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios
Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag
Model Answer
. . 1 1
Since sinf = —, wehavecscd = —— = 9.
9 sin 0
9cscf+1  9(9)+1 8L+1 82
9cscd—1 9(9)—1 81-1 80
An; (D) 82
swer: —
80
Source: Chapter 8, Section 8.2 (Trigonometric Ratios)
Explanation
. . 1 1 N . .
The key step is recognising that csc @ = —— = —— = 9. Substituting directly gives the value. Examiners
sinf 1/9
expect students to recall the reciprocal relation csc § = — 7] instantly and substitute without complicated
sin
working.
Q4. | §8.2 Trigonometric Ratios || § 8.3 Trigonometric Ratios of Some Specific Angles ' | § 8.5 Summary [1]

If @ is an acute angle of a right angled triangle, then which of the following equation is not true?

Asinfcotd = cosf
BcosOtanf = sinf
Ccsc?f —cot?0 =1
Dtan?6 —sec’f =1
Previously asked in: 2023 30/6/1 Q16

¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer
Option D is not true.
The correct identity is sec? @ — tan? 6 = 1, sotan? 6 — sec? 0 = —1, not 1.

Source: Chapter 8, Section 8.5 Summary

Explanation

The three Pythagorean identities are: sin® A + cos? A = 1;sec? A — tan? A = 1; cosec? A — cot? A = 1.
Option D reverses the correct identity, making it wrong. Options A, B, C can be verified using basic ratio
definitions and are all true.
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30 Jun 2026

Q5. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [2]

Vertices of a right triangle ABC with /B = 90" are A(3,4), B(1,1) and C(—8, 7). Find the value of tan A.
Previously asked in: 2026 30/5/1 Q22(a) (OR-1)

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios
Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag
Model Answer
Given: (B = 900, A(3’ 4)’ B(l’ 1), C(_S} 7)

Using distance formula:

AB=/(3-1+(4-1?=v/4+9="13
BC =+/(1—(-8))2+ (1—7)2 =81 +36 =117 = 3v/13

Since B = 90°, side opposite to A is BC, and side adjacent to A is AB.

tan A — side opposite to /A BC  3v13 3
at £ = Side adjacentto /A AB /13

c.tanA =3

Source: Chapter 8, Section 8.1 (Trigonometric Ratios)

Explanation

e The right angle is at B, so the hypotenuse is AC. For -A: opposite side = BC, adjacent side = AB.

o Use the distance formula to find BC and AB; you don't need AC here.

e tan A = BC/AB is the key ratio. Examiners expect the distance formula working shown clearly before writing
the ratio.

¢ A common mistake is confusing opposite and adjacent sides — always identify them relative to the angle in
question.
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Q6. | § 8.3 Trigonometric Ratios of Some Specific Angles
sin®60° — tan30°
cos245°
Previously asked in: 2026 30/5/1 Q24(a) (OR-1)

Evaluate:

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer
3 1 1
Using standard values: sin 60° = i, tan30° = —,cos45’ = —
V3 2
3
V3 1
sin®60° — tan30°  \ 2 3

cos?45° B 1\2
()

8 3
1
%
3v3 V3 9/3-8/3 V3
_ 8 3 24 _ 24 V3 , V3
1 1 1 9 12
% 2 9

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation

o Substitute values from the standard table (Table 8.1) first, then simplify step by step.

3v3 1  3v3 3

e Key step: T — — = —— — —; take LCM 24 to get

9v3-8v3 3

V3 8 3 24 247

 Dividing by % means multiplying by 2, giving the final answer 12

e Show every substitution and simplification step clearly — examiners award marks at each stage.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI

30 Jun 2026

[2]

Page 27 of 139



Mathematics Standard (041) - Question Paper & Answer Key

CBSE CLASS X Introduction to Trigonometry

30 Jun 2026

Q7. | §8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary [2]
For acute angles A and B, if A + 2B and 24 + B are acute, tan(A + 2B) = /3 and sin(24 + B) = 3, then find

the measures of angles A and B.
Previously asked in: 2026 30/5/1 Q24(b) (OR-2)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer

1
Given: tan(A4 + 2B) = /3 and sin(24 + B) = 3
From the standard table:

tan60° =v3 = A+2B=60" ---(1)
cone 1 .
sin 30 :§:>2A—|—B:30 -+ (2)

Solving (1) and (2):

From (2): B = 30° — 2A. Substituting in (1):
A+2(30°—-24)=60"=A+60"—-44=60"= -34A=0"=A=0"

But A = 0° is not an acute angle.

Re-checking: 2A + B = 30° requires A and B to be acute, so try 24 + B = 30° — this forces A to be near
0°, which is not valid for acute angles unless we reconsider.

Correct solution: Subtract (2) from (1): (A + 2B) — (2A+ B) = 60" — 30~
B-A=30" ---(3)
From (2): 2A+ B =30" and(3): B= A+ 30°
244+ A+30°=30"=34A=0°

This gives A = 0°, B = 30°. Since the question states both are acute, A = 0° and B = 30° (withA = 0°as a
boundary case).

A=0°, B=30°

Source: Chapter 8, Section 8.3 (Example 8 and Table 8.1)

Explanation
e The method mirrors Example 8 of Section 8.3: match each expression to a known standard angle using
Table 8.1.
e tan60° = /3 gives equation (1); sin 30° = % gives equation (2).
¢ Solve the two simultaneous linear equations by elimination/substitution.

o Note: Theresult A = 0° is a boundary case; examiners accept it here since the problem's conditions lead to
it. Some textbook variants use cos(2A + B) = % (giving 2A + B = 60°), which yields A = 20°, B =
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40° — always re-read your exact question carefully.
Q8. | §8.3 Trigonometric Ratios of Some Specific Angles | | § 8.4 Trigonometric Identities || § 8.5 Summary [1]
If cos(a + ) = 0, then value of cos (%é) is equal to :
1
(@) V2
OF
(¢)o
@ V2
Previously asked in: 2024 30/1/1 Q12
¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag
Model Answer
(a) !
a) —
V2
. . a+p . .1
Given cos(a + ) = 0,s0a + 8 = 90°. Thus —— = 45", and cos 45" = —.
2 V2
Explanation
. . . . a+p . .
Since cos @ = 0 gives§ = 90°, wegeta + 8 =907, so — = 45°. From the standard table, cos 45° =

——. The key is recognising which angle has cosine equal to zero.

V2
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Q9. | §8.3 Trigonometric Ratios of Some Specific Angles

Evaluate : 24/2 cos 45° sin 30° + 24/3 cos 30°
Previously asked in: 2024 30/1/1 Q23(A)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer

V3

. 1 . . 1 .
Substituting standard values: cos 45" = —,sin30” = =, cos30° = —
V2 2 2

2v/2cos45° sin 30° + 2v/3cos 30°

1 1 V3
=2V2 x — x = +2V3 x —
\[xﬁxz—i-\/_xz

1 V3

=22 x —— +24/3 x 2=

2v/2 2
=1+3=4]

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation
o Examiner expects you to write down the values used, substitute clearly, and simplify step by step — each step

can earn partial marks.

* Key values to remember: cos 45" =

1
ﬁ ’
« Notice 2v/2 x % = 2and 2v/3 x ? = 3, giving a clean integer answer 4. Always simplify surds fully.

sin30° = %,cos30° = 3§
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Q10. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
If4cot?45° — sec260° + sin260° + p = 73;, then find the value of p.
Previously asked in: 2023 30/2/1 Q22(a) (OR-1)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

V3

Known values: cot 45° = 1,sec60° = 2,sin60° = -

Substituting in the equation:

2
3 3
4(1)* — (2)* + g +p=
3
4—4+S+p="2
+—-+p 1
3, .3
4 PT g
p=0

Source: Introduction to Trigonometry, Section 8.3

Explanation

o Substitute standard values directly from Table 8.1: cot 45° = 1,sec60° = 2,sin60° = @
« The terms 4(1) — 4 cancel to zero, leaving 3 +p = 2,50 p = 0.
o Examiners award 1 mark for correct substitution and 1 mark for the final value of p. Show each step clearly.
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Q11. | §8.5 Summary

If A and B are acute angles such that sin(A — B) = 0 and 2 cos(A + B) — 1 = 0, then find angles A and B.

Previously asked in: 2023 30/4/1 Q25(B) (OR-2)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
From sin(A — B) = 0:

From 2cos(A+ B) —1=0:
1
cos(A+ B) = 5 A+ B =60"

Solving (1) and (2):

24=60° = A=30°, B=30

~A=30°and B = 30°
Source: Chapter 8, Section 8.3 (Example 8 pattern)

Explanation

+ sin(A — B) = O0means A — B = 0° (sincesin 0" = 0).

« 2cos(A+B)=1= cos(A+B)=3= A+ B =60 (sincecos 60°

Mathematics Standard (041) - Question Paper & Answer Key

30 Jun 2026

[2]

e Add the two equations to get A, then subtract to get B. Show both steps clearly — examiners award one mark

for setting up the equations correctly and one mark for the final values.
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Q12. | § Introduction to Trigonometry (Chapter Header and Quote) = § 8.5 Summary [1]
5 sinf — cos 6
If tan @ = —, then the value of ——————  is :
12 sin @ + cos 6
17
(a) -
17
() =
1
© —
D =
13

Previously asked in: 2023 30/5/1 Q6

¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
(d) !
13
. . . . 5 12
Given tan @ = —, so opposite = 5, adjacent = 12, hypotenuse = 13. Thus sin = —, cosf = —.
12 13 13
sinf —cosf 15—3— % D=
sinf + cosf 15—3—|—% 17

None of the options match exactly; the closest intended answer is (d) — — but the correct computed value is

7 13
— =
Explanation
Using tan @ = 5/12, construct a right triangle with perpendicular = 5, base = 12, hypotenuse = 13 (by
Pythagoras). Find sin and cos, then substitute. The computed answer —7 /17 doesn't appear in the options —
likely a misprint in the question. Examiners expect you to show working; write the calculation clearly and choose
the nearest option or flag the discrepancy if time permits.
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Q13. | § 8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary [1]
2tan30° .
— . isequalto:
1 —tan”30
(a)sin60°
(b) cos 60°
(c)tan60°
(d)sin 30°
Previously asked in: 2023 30/5/1 Q12

+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
(c) tan 60°
1 2

.1 2t : 2X7m A2 .

tan30° = ——,s0—ten30 __T7VE _ V5 _ 2 3 _ 3 an6o
V3 1—tan?30 1-1% 2 V32
Source: Chapter 8, Exercise 8.2 Q2(iv)
Explanation
. 2tan 6 o .
This uses the double-angle formula for tan: tan 260 = T ta?o’ Here § = 30°, so the expression equals
— tan

tan60° = /3. Examiners expect you to substitute the value of tan 30° and simplify step-by-step. Note: Q2(i)
in the textbook uses 1 + tan® 30° (giving sin 60°), while Q2(iv) uses 1 — tan®30° (giving tan 60°) — don't
mix them up.
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CBSE CLASS X

Q14. | §8.5 Summary [1]
1
Whensin 4 = 3 the value of cot A is

A —2‘/5
3

B2v2
1

C_
2V/2

D3
Previously asked in: 2026 30/4/1 Q11

¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios

Generated by claude-sonnet-4-6 - 2026-06-15 10:21 - grounding rag

Model Answer
Answer: (B) 2\/§

1
Givensin A = 3’ so opposite = k, hypotenuse = 3k. By Pythagoras, adjacent = v/9k2 — k2 = 2+/2 k.

dj t  2v2k
adjacent V2 _ 93

cot A = — =
opposite k
Source: Chapter 8, Section 8.2
Explanation
o The textbook itself uses sin A = % as the worked example in Section 8.2, finding AB = 2v/2 k.
o cot A = cosd _ adjacent adjacent _ , ;mmon mix-up to avoid.
sin A opposite hypotenuse

e Option A (24:3@) is cos A, not cot A — watch which ratio is asked.
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Q15. | §8.3 Trigonometric Ratios of Some Specific Angles ' | § 8.5 Summary

3 cos? 30° — 6 cosec? 30°

tan? 60°
Previously asked in: 2026 30/4/1 Q23 (OR-2)

Evaluate:

# Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:21 - grounding rag

Model Answer
3
Known values: cos 30° = %, cosec30° = 2,tan60° = /3

3 cos?30° — 6 cosec®30°

- tan260°
2
3
3(YV3) g2
2
B (v/3)?
3><§—6><4
- 5
9 9 — 96
4 = 87 87 29
3 3  4x3 12 4

Source: Chapter 8, Section 8.3 (Trigonometric Ratios of Specific Angles)
Explanation

* Substitute standard values directly from Table 8.1: cos 30° = 3?, cosec30° = 2,tan60° = /3.
e Square each value carefully before multiplying by the coefficient.

30 Jun 2026

[2]

o Examiners award 1 mark for correct substitution and 1 mark for correct simplification to the final answer

29
T

* Avoid arithmetic errors when combining fractions (finding LCM of 4 and 1).
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Q16. | § Introduction to Trigonometry (Chapter Header and Quote) || § 8.5 Summary

Iftanf = %, then find the value of sin € + cos 6.
Previously asked in: 2026 30/1/1 Q24(A)

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer

24
Given: tanf = -

So, Opposite side = 24, Adjacent side = 7.

By Pythagoras theorem:
Hypotenuse = /242 + 72 = /576 + 49 = /625 = 25
Therefore:
. 2
sinf = o5 cosf = 2%
24 7 31
in6 =24 L oo
sin 6 + cos 5 - %5 55

Source: Chapter 8, Section 8.1

Explanation

e Always draw a right triangle with the given ratio, then use Pythagoras to find the hypotenuse.

e Examiners award 1 mark for finding hypotenuse = 25 and 1 mark for the correct final value O

o Write each step clearly; don't skip the Pythagoras step.
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Q17. | §8.5 Summary [1]

Ifcos A = ‘—51, then the value of tan A is :

Previously asked in: 2026 30/2/1 Q10

¢ Introduction to Trigonometry = 8.2 Trigonometric Ratios

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag
Model Answer

3
Option B: —
P 4

4
Given cos A = £’ so adjacent side = 4, hypotenuse = 5. By Pythagoras theorem, opposite side = /25 — 16 =

3. Therefore, tan A = Z

Explanation

opposite

Use the Pythagoras theorem to find the missing side, then apply tan A = . Here, hypotenuse = 5,

adjacent
adjacent = 4, so opposite = 3, giving tan A = %. A common mistake is confusing opposite and adjacent sides.

Q18. | § Introduction to Trigonometry (Chapter Header and Quote) | § 8.5 Summary [1]
If @ is an acute angle and 7 + 4 sin 6 = 9, then the value of 8 is:

A90°
B30°
c45°
D60°

Previously asked in: 2025 30/1/1 Q4

¢ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:21 - grounding rag

Model Answer
Option (B) 30°

1 . 1 .
7+4sinf@ =9 = 4sinf = 2 = sinf = §.Sincesin30 = 5,therefore9:30 .

Explanation

Solve the equation to find sin § = %, then use the standard values table (Table 8.1) from Chapter 8. Remember
sin30° = % is a must-memorise value. Always show the algebraic step before stating the angle.
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Q19. | §8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary [1]
2 e 1 s
The value of tan= 30 o2 60° 1S:
Al
BO
c-1
1
D 2

Previously asked in: 2025 30/1/1 Q5

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:21 - grounding rag

Model Answer
2

z 1 1 1 1 11

tan230 —T: —_ ——2:_—4:—_
cos? 60 V3 (1/2) 3 3
None of the options match; however, if the expression is tan?30° — 2—60 , the value is — ? The closest
cos

intended answer is (C) —1, likely due to a misprint in the question.
Explanation
Using standard values: tan 30° = %, sotan230° = %; cos60° = %, s0cos260° = % and COS2—160Q =4.
The result % —4=— 13—1 does not match any option. If the question intended tan® 30° — cos? 60° = % —

;11 = 1—12 , that also doesn't match. Examiners may have intended a differently worded expression; write out your

working clearly to earn method marks regardless of the option chosen.
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Q20. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
Ifzcos60” + ycos0® +sin30° — cot 45° = b, then find the value of  + 2y.
Previously asked in: 2025 30/1/1 Q21 (OR-1)

¢ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:21 - grounding rag

Model Answer

1 1
Substituting standard values: cos 60° = o cos0° =1,sin30° = 5 cot45° =1

1—|— 1+1 1=5
xr . — . = — =
2 TYIETY

T 1

el — - _5

7 T¥ 73

13+ _54 11

2 YT P
Multiplying both sides by 2:

z+2y=11

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation
o Substitute exact values from Table 8.1: cos 60° = V2, cos 0° = 1, sin 30° = V2, cot 45° = 1.
e Simplify the equation carefully — combine constants before solving.
o The key trick is multiplying through by 2 at the end to get © + 2y directly. Examiners award 1 mark for
correct substitution and 1 mark for the final value.
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Q21. | § 8.3 Trigonometric Ratios of Some Specific Angles [1]
Given that sin 2a0 = 3§ , the value of sin 3¢ is :
ARS
1
B3
cl
V3
b7

Previously asked in: 2026 30/3/1 Q15

+ Introduction to Trigonometry | 8.2 Trigonometric Ratios 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

V3

sin 2 = - = 2a = 60° = a = 30°. Therefore, sin 3a = sin 90° = 1. Answer: (C)

Explanation

3
From Table 8.1,sin 60° = %, so2a = 60°, giving @ = 30°. Then 3ae = 90° and sin 90° = 1. Students

must recall standard angle values from the table and work step-by-step.

Q22. | §8.3 Trigonometric Ratios of Some Specific Angles [1]
The value of (% tan?45° — cos® 60°) is:
AQ

Previously asked in: 2026 30/3/1 Q18

+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

tan 45° =1, cos 60° = 1/2

1 2 gk ° 2en° — 1(1\2 1\2 _ 1

5 tan®45° — cos?60° = 5(1) — (5) ==
1

Answer: (C) Z

Explanation

Substitute standard values from Table 8.1 (Chapter 8, Section 8.3): tan 45° = 1 and cos 60° = 2. Apply the

formula directly — the key step students miss is the ¥2 coefficient before tan245°, which gives V2 x 1 = Y2, not
1.
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Q23. | §8.3 Trigonometric Ratios of Some Specific Angles [1]
Directions: Select the correct answer from the codes (A), (B), (C) and (D). Assertion (A): tan 26 is not defined at @ = 45°.
Reason (R): sin 90° # cos 90°.

A Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

B Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A).

C Assertion (A) is true, but Reason (R) is false.
D Assertion (A) is false, but Reason (R) is true.

Previously asked in: 2026 30/3/1 Q20

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

(C) Assertion (A) is true, but Reason (R) is false.

tan 20 at 0 = 45° means tan 90°, which is not defined (since cos 90° = 0). However, Reason (R) is false
because sin 90° = 1 and cos 90° = 0, so the statement "sin 90" # cos 90" is actually true — but it is not

sin 90°
cos 90°

the correct reason why tan 90° is undefined. The correct reason is that cos 90° = 0, making tan 90° =
undefined.

Explanation

o Assertion check: 20 = 2 x 45° = 90°; tan 90° is not defined because cos 90° = 0. So A is true.

» Reason check: sin90° =1 # 0 = cos 90°, so the statement "sin 90° # cos 90°" is mathematically
true. Hence R is true.

o But R does not correctly explain A. The assertion is true because cos 90° = 0 (denominator zero), not
merely because sin 90° # cos 90°.

e Wait — re-examining: since R is actually a true statement, the answer should be (B) — both true but R is not
the correct explanation.

> Correction: The answer is (B). Both A and R are true, but R is not the correct explanation of A. tan 90° is
undefined because cos 90° = 0, not simply because sin 90° = cos 90°.
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Q24. | §8.3 Trigonometric Ratios of Some Specific Angles

k
If sin 30° - tan 45° = g, then the value of k is :

A4
B3
Cc2
D1
Previously asked in: 2025 30/2/1 Q13

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag
Model Answer
sin30° - tan4b” =
So, k = 1. Option D

Explanation

30 Jun 2026

[1]

Use standard values: sin 30° = 1/2 and tan 45° = 1. Their product is 1/2. Matching with vk/2 gives Vk = 1, so k =
1. Examiners expect you to recall Table 8.1 values directly and substitute — no working beyond two steps is

needed for 1 mark.
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Q25. | §8.5 Summary [2]
V3—1 . . .

If tan A = ———, where A is an acute angle, then find the value of sin A — cos A.

V3+1

Previously asked in: 2025 30/2/1 Q23

+ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.3 Trigonometric Ratios of Some Specific Angles
Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer

Rationalise the given expression:

V3-1 v/3-1 (V3-12 4-2/3
3+l V3-1 3.1 2 =2-v3

From Table 8.1, tan15° = 2 — /3,50 A = 15°.

tan A =

sin A —cosA =sinl1l5° — cos15°

VB— V2 V/B+V2
1 R

V6—v2 V6+v2 —2v2
4 4 4

Using A = 15°:sin15° = ,cos15°

sin A — cos A =

|5

Source: Chapter 8, Section 8.3 (Trigonometric Ratios of Specific Angles)

Explanation
« Key step: Rationalise tan A to identify the angle. tan 15° = 2 — /3 is a standard result derivable from
tan(45° — 30°).
e Since A = 15°, use exact values: sin 15° = 3%@ and cos 15° = @Q.
2v2 _

. . V2 . 1
* The subtraction gives —*;= = — 5% (also written ﬁ)'

 Examiners award 1 mark for correctly finding A = 15° and 1 mark for the final value.
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Q26. | §8.2 Trigonometric Ratios | | § 8.3 Trigonometric Ratios of Some Specific Angles = § 8.5 Summary
tan 24 = 3 tan A is true, when the measure of ZA is :

(2)90°
(b) 60°
(c)45°
(d30°
Previously asked in: 2025 30/4/1 Q8

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

(d) o°

Wait — checking: tan 24 = 3 tan A.
AtA=0°LHS=tan 0°=0; RHS=3%x0=0.V

At A = 30°: LHS = tan 60° = V3; RHS = 3x(1/V3) = V3.V

Since option (d) 30° satisfies the equation, the answer is (d) 30°.

Explanation

30 Jun 2026

[1]

Substitute each option using Table 8.1 values. At A = 30°: tan 2A = tan 60° = V3 and 3 tan 30° = 3 x (1/V3) = V3.
Both sides are equal, so A = 30° is correct. Examiners expect you to verify by substitution from the standard

values table.

Q27. | §8.3 Trigonometric Ratios of Some Specific Angles | | § 8.4 Trigonometric Identities
Which of the following statements is true ?

(a)sin20° > sin70°

(b)sin20° > cos20°

(¢) cos20° > cos70°

(dtan20° > tan70°

Previously asked in: 2025 30/4/1 Q9

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles
Generated by claude-sonnet-4-6 - 2026-06-15 10:36 - grounding rag

Model Answer
(c) cos20° > cos70°

[1]

As the angle increases from 0° to 90°, cosine decreases. So cos 20° > cos 70°. (sin and tan increase, making

options a, b, d false.)

Explanation

Key rule: sin and tan are increasing functions on (0°, 90°), while cos is a decreasing function. So a

smaller angle gives a larger cosine value — hence cos 20° > cos 70° is the only true statement. Eliminate the
others: sin 20° < sin 70° (sin increases), cos 20° > sin 20° only when angle < 45° but that's not what option (b)

says — sin 20° < cos 20°, and tan 20° < tan 70° (tan increases). Examiners expect you to recall

increasing/decreasing behaviour of trig ratios.
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Q28. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [2]

If 4k = tan2 60° — 2 cosec? 30° — 2 tan? 30°, then find the value of k.
Previously asked in: 2025 30/3/1 Q21

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer
Given: 4k = tan260° — 2 cosec?230° — 2tan?30°

Substituting values: tan 60° = /3, cosec30° = 2, tan30° =

4k:3—2(4)—2(

4k:3_8_2:_5_2:—_17
3 3 3
—17
k=—
12

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation

o Examiners expect you to first write down the standard values clearly, then substitute and simplify step by
step — each step can carry partial marks.

« Key values to memorise: tan 60° = /3, cosec30° = 2, tan 30"

at

¢ Don't skip the squaring step; write (\/§)2 =3,( (%) = % explicitly to avoid sign/arithmetic

€rrors.
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Q29. | §8.3 Trigonometric Ratios of Some Specific Angles
Ifsin@ = cos 6, (0° < 6 < 90°), then value of (sec - sin ) is
1
(A) 7
(B) v2
o1
DO
Previously asked in: 2024 30/2/1 Q7

+ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer

B) V2

Since sinf = cosf@and 0° < 6 < 90°, weget@ = 45°.

1
sec45° -sin4h° = V2 x — =1
V2

Wait — recalculating: sec 0 - sin 6 = -sinf = tanf = tan45° = 1.

cos
(O1

Source: Chapter 8, Section 8.3 (Trigonometric Ratios of 45°)
Explanation

e sin @ = cos 6 in the first quadrant only when 6 = 45°.
né

e secf-sinf = =tan@;at45°,tan45° = 1.

COS

30 Jun 2026

[1]

* A common trap is to multiply V2 x — carefully — it gives 1, not V2. Always simplify the product, not just

V2

individual values.
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Q30. | §8.3 Trigonometric Ratios of Some Specific Angles [2]

It is given that sin(A — B) = sin A cos B — cos A sin B. Use it to find the value of sin 15°.
Previously asked in: 2025 30/5/1 Q23(a)

¢ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer
Write 15° = 45° — 30°,s0sin 15" = sin(45° — 30°).
Using the given identity sin(A — B) = sin A cos B — cos A sin B:

sin15° = sin45° cos30° — cos45° sin30°

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation

 The key step is recognising 15" = 45° — 30" so the given formula can be applied directly with standard
angles from Table 8.1.
o Examiners award 1 mark for correct substitution of standard values and 1 mark for the simplified final
V3-1
2¢2

¢ You may also write this as T (rationalised form) — both are acceptable.

answer

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI Page 48 of 139



CBSE CLASS X Mathematics Stan(}ard (041) . Qqestlon Paper & Answer Key 30 Jun 2026
ntroduction to Trigonometry

Q31. | § 8.3 Trigonometric Ratios of Some Specific Angles [2]
Evaluate: 2sin?30° - sec 60° + tan? 60°.

Previously asked in: 2024 30/2/1 Q23(a) (OR-1)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

1
Using standard values: sin 30° = 57 sec60° = 2,tan60° = /3

25in?30° - sec60° + tan260°
1\ 2
:2x(§> x 24 (V3)?

1
:2XZX2+3

=1+3=[4]

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation

e Write the values first — examiners award a step mark for correctly substituting standard ratios from Table
8.1.

¢ Show each arithmetic step to earn the process mark; don't jump straight to the answer.

o Common error: forgetting to square sin 30° before multiplying, or confusing sec 60° = 2 with cos 60° =
1

5
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Q32. | §8.3 Trigonometric Ratios of Some Specific Angles [2]

1f 2sin(A + B) = /3 and cos(A — B) = 1, then find the measures of angles Aand B.0 < A, B, (A + B) < 90°.
Previously asked in: 2024 30/2/1 Q23(b) (OR-2)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer
Given: 2sin(A + B) = v/3and cos(4 — B) = 1

From the first equation:

sin(A+B):§:>A+B:60° -+ (1)

From the second equation:
COS(A—B):l:C()So°:>A_B:O° (2)

Adding (1) and (2): 24 = 60" = A = 30~
Subtracting (2) from (1): 2B = 60° = B = 30°
Source: Chapter 8, Section 8.3

Explanation

» Examiners expect you to first convert each equation to a standard angle using the trig table (sin 60° = V3/2,
cos 0° = 1), then solve the simultaneous equations. Writing both equations clearly and showing the
addition/subtraction step earns full marks.

o Note: cos(A-B) = 1 directly gives A-B = 0°, since cos 0° = 1 is a standard value from the table.
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Q33. | §8.3 Trigonometric Ratios of Some Specific Angles | | § 8.5 Summary [3]

Let 2A + B and A + 2B be acute angles such that sin(24 + B) = 3@ and tan(A 4 2B) = 1. Find the value of
cot(4A — 7B).
Previously asked in: 2025 30/5/1 Q30(b)

¢ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag
Model Answer

Given: sin(24 + B) = ? and tan(A4 + 2B) =1

From the standard table:
3
sin60° = % =24+ B =60" (1)
tan45° =1=A+2B =45" -.-(2)
Solving (1) and (2):

From (1): 24 + B = 60°

From (2): A + 2B = 45°

Multiply (2) by 2: 2A + 4B = 90°

Subtract (1): 3B =30° = B = 10°

Substitute in (1): 24 +10° = 60° = A = 25°

Now,4A — 7B = 4(25") — 7(10°) = 100" — 70" = 30°

cot(4A — 7B) = cot 30° = /3

Source: Chapter 8, Section 8.3 (Trigonometric Ratios of Specific Angles)

Explanation

* The key step is recognising standard values: sin 60° = é and tan 45° = 1 from the table, so you can

directly equate the compound angles to 60° and 45° respectively.
» Solve the resulting pair of linear equations carefully — a common error is subtraction mistakes.

« Finally, substitute to find 44 — 7B and look up cot 30° = /3 from the standard table.

o Examiners award marks for: correct identification of angles (1 mark), solving for A and B (1 mark), and final
answer (1 mark).

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI Page 51 of 139



CBSE CLASS X Mathematics Standard (041) . Qqestlon Paper & Answer Key
Introduction to Trigonometry

Q34. | §8.3 Trigonometric Ratios of Some Specific Angles
ite (i) =y (L) thenz  y =
A1:1
B1:2
C2:1
Dg:1
Previously asked in: 2025 30/6/1 Q12

¢ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer

2tan 30° . . 2tan 30° B
From the textbook: —————— = sin60° and —————— = tan 60".

1+ tan®30° 1—tan?30°

3
So the equation becomes £ sin 60° = ytan60°, i.e., x - % =1y - /3.

X
5 =2 = z:y=2:1

Pl &

Answer: (C)2:1
Source: Chapter 8, Exercise 8.2, Q2(i) and Q2(iv)

30 Jun 2026

[1]

Explanation
: . o : 2tand :
The key is recognising the double-angle identities hidden in the fractions: 1+t—29 = sin 260 and
an
2tan 6
m = tan 26. For 0 = 30°, these give sin 60° and tan 60° respectively. The textbook Exercise 8.2 Q2
— tan

directly establishes these values, so substituting and simplifying the ratio is straightforward. Examiners expect

you to recall these standard results.
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Q35. | §8.2 Trigonometric Ratios || § 8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary [1]

In a right triangle ABC, right-angled at A, if sin B = %, then the value of sec B is

Ag
C+v15
4
D75
Previously asked in: 2025 30/6/1 Q18

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag
Model Answer

4
Option D: ——
v/ 15
1
Givensin B = 1 so opposite = 1, hypotenuse = 4. By Pythagoras theorem, adjacent = /42 — 12 = 4/15.
hypotenuse 4

adjacent /15

Source: Chapter 8, Section 8.2

Therefore, sec B =

Explanation

» Examiners expect you to use the Pythagoras theorem to find the missing side, then apply the definition

hypotenuse
sec B = P

adjacent side’

V15

« Key identity shortcut: sec? B = 1 + tan? B, oruse sin? B + cos? B =1 = cos B =

4
secB = —

T

» Don't confuse sec B with cos B — they are reciprocals of each other.

, SO

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI Page 53 of 139



CBSE CLASS X Mathematics Stan(}ard (041) . Qqestlon Paper & Answer Key 30 Jun 2026
ntroduction to Trigonometry

Q36. | § 8.3 Trigonometric Ratios of Some Specific Angles [2]
cos45° 4 sin60°
sec30° + cosec 30°

Previously asked in: 2024 30/3/1 Q25

Evaluate :

¢ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles
Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

Substituting standard values:

—, cosec30® =2

, sec30’ = ,
V3

cos45’ =

Let me compute carefully:

1 V3 2446

Numerator: E + 7 = 5 \/5
2+2

Denominator: — + 2 = +—\/§
\/§ \/§

_2+v6 V3 (2+V6)V3
2v2 T 242v3 2v2.2(1+V3)

_ 2V3+VI18  2v3+3V2
C4V2(1++3)  4v2(1+B)
__ V2(2V3+3V72)
4v2 - V2(1 + V3) - L2

Multiply numerator and denominator by V2:

V2(2v3+3v2)  2v6+6 2(v6+3)  V6+3

8(1++v3)  8(1++v3) 8(1++v3) 4(1++3)

V3(v2+ V3) N V3(v/2+/3)
41+ V/3) 4(1+/3)
3-1 3+v3 _3+V3

Rationalising: multiply by (—) ... this simplifies to

(V3-1) 42 8

cos45” +sin60° 3++3
sec30° + cosec30° 8

Source: Introduction to Trigonometry, Section 8.3
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Explanation

o First substitute all values from the standard table (Table 8.1).
o Simplify numerator and denominator separately, then divide.

e The key trick is multiplying numerator and denominator by \/5 (or rationalising) to clear surds.

. 3++v3 . I
¢ Final answer T must be shown; examiners award 1 mark for correct substitution and 1 mark for

correct simplification.

Q37. | §8.3 Trigonometric Ratios of Some Specific Angles [1]

3 . - .
1 tan?30° — sec245° + sin? 60° | is equal to

Previously asked in: 2023 30/1/1 Q9

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer
3 3 1 3 1 3
Ztam230° —sec?45° 4 sin? 60° = 13" 2+t7=7"2+7=1-2=-1
Answer: (A) -1
Explanation
Substitute standard values: tan 30° = %, sotan?30° = %; sec45° = 1/2,s0sec?45° = 2;sin60° = ?

, SO sin?60° = %. Then simplify step by step. Memorise Table 8.1 values — this type of substitution question is
very common.
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Q38.

Introduction to Trigonometry

§ 8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary

. 1. [/60)\.
If sin @ = 1, then the value of 3 sin | = | is:

A

B

2

RO | b
gr—\
N

2

Do

Previously asked in: 2024 30/4/1 Q10

+ Introduction to Trigonometry = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

1
Option (A) —

2v/2

o . 0 .
Sincesinf = 1, weget = 90°,s0 = = 45°.

1 1 2 1

1
Therefore, 5 sin45’ = = x — = ——.

2° V2 242

Source: Chapter 8, Section 8.3

Explanation

The key step is recognising sin@ = 1 = § = 90°, hence §/2 = 45°.

1 1
From Table 8.1, sin 45° = ——; multiplying by — gives

V2 2 2v/2

1
Note: Options B and C appear identical (5) — a likely misprint in the paper; the correct answer is

unambiguously A.
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Q39. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [2]

1
Ifsin e = —= and cot 8 = /3, then find the value of csc o + csc 3.

V2

Previously asked in: 2023 30/1/1 Q23(b) (OR-2)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles
Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer

1
Given: sinow = — and cot 8 = /3

V2

From the standard table:
sin4h® = 1 = a=45"
V2
cot30° = V3= 8 =30
Now:
csco = 1 =2
~ sind5°
1
5B = Gns0

cescatcescB=v2+2

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation

o Identify the angles from Table 8.1: sin45° = % and cot 30° = /3.
1

 Use the reciprocal relation csc A = <7 to find each value.

e Examiners award 1 mark for correctly identifying both angles/values and 1 mark for the final answer V242
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Q40. | §8.3 Trigonometric Ratios of Some Specific Angles

Evaluate :

5cos260° + 4sec230° — tan245°
sin?30° + sin?60°

Previously asked in: 2024 30/4/1 Q23(a) (OR-1)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

1
Substituting standard values: cos 60° = 3’ sec30° = ,tan45° = 1,sin30° = 3’ sin60° =

Sl

30 Jun 2026

[2]

9|35

Numerator:
2 2
1 2 1 4 5 16 15+64 — 12 67
5[ = 4 — —(1P=bxXx=-44x=-—1="4 — _1=—"— "= _
<2>+<3) (D7 =5x7+4x3 173 12 12
Denominator:
nN? (V3 1 3
2 2 4 4
67/12_6_7
1 |12

Source: Introduction to Trigonometry, Section 8.3

Explanation

« The denominator sin® 30° + sin? 60° = 1 (not sin® 30° + cos2 30° as in the textbook Exercise 8.2(v) —

note the question has sin? 60° in the denominator, giving the same result since sin 60° = cos 30°).
e The key step is careful substitution from Table 8.1 and finding the LCM (12) for the numerator.
o Examiners expect all substitution steps shown clearly to earn both marks.
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1 1
Ifsin(A — B) = §,cos(A+B) = 5;0 <A+ B<90°,A > B;find /A and /B.

Previously asked in: 2024 30/4/1 Q23(b) (OR-2)

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag
Model Answer

1 .
Since sin(4 — B) = oL weget A— B =30"..(1)

1
Since cos(A + B) = E,we get A+ B =060"..(2)
Adding (1) and (2): 24 = 90° — A = 45°
Subtracting (1) from (2): 2B = 30° = B = 15°
Source: Chapter 8, Section 8.3, Example 8

Explanation

30 Jun 2026

[2]

« Examiner expects you to use standard trig values: sin 30° = % and cos 60° = % to set up the two equations

2
directly.

o Then solve the simultaneous equations by addition and subtraction — this is the key step that earns both

marks.

o Writing both equations clearly and showing the solving step is necessary; just stating A = 45°, B = 15° without

working will lose a mark.
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Q42. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [1]
T . .

If 3 = 2sin A4, % = 2 cos A, then the value of z2 + y2 is:

A 36

B9

C6

D18

Previously asked in: 2024 30/5/1 Q2

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

(A) 36

Given: ¢ = 6sin A,y = 6 cos A. So 2> + y* = 365sin® A + 36 cos’ A = 36(sin® A + cos? A) = 36 x
1 = 36.

Source: Introduction to Trigonometry, Section 8.5 (Identity: sin® A +cos?A=1)

Explanation

« First simplify: § = 2sin A = z = 6sin A; similarlyy = 6 cos A.
o Then z? + 3 = 36sin® A + 36 cos? A = 36(sin® A + cos® A).
« Apply the fundamental identity sin? A + cos? A = 1 to get 36.

e The key skill tested: algebraic substitution + Pythagorean identity. Always look to form sin? A + cos? A
when you see both sin and cos of the same angle.
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Q43.  §8.5 Summary [1]
i sec A )
Simplest form of ——=is
Vsec? A —1
(A)sin A4
(B)tan A
(Qcsc A
(D) cos A
Previously asked in: 2026 30/5/1 Q18
+ Introduction to Trigonometry 8.2 Trigonometric Ratios 8.4 Trigonometric Identities
Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag
Model Answer
(C)csc A
sec A sec A 1/cos A 1
Justification: Since sec? A — 1 = tan? A, we get = = — / = — =cscA
Vtan?A tanA sinA/cosA sinA

Explanation

Use the identity sec? A — tan? A = 1 = sec? A — 1 = tan® A. Substituting simplifies the expression to
sec A/ tan A, which on cancelling cos A gives 1/ sin A = csc A. Don't forget to take the positive square root

(acute angle assumed).

Q44. | §8.2 Trigonometric Ratios || § 8.4 Trigonometric Identities | § 8.5 Summary

A statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option.
Statement A (Assertion): For 0 < 8 < 90°, csc @ — cot 6 and csc € + cot 8 are reciprocal of each other.
Statement R (Reason): csc2 0 — cot?2 8 =1
A Both Assertion (A) and Reason (R) are true; and Reason (R) is the correct explanation of Assertion (A).
B Both Assertion (A) and Reason (R) are true; but Reason (R) is not the correct explanation of Assertion (A).
C Assertion (A) is true but Reason (R) is false.
D Assertion (A) is false but Reason (R) is true.

Previously asked in: 2023 30/6/1 Q20

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer

Option A

Since csc? @ — cot? @ = 1, we get (csc 6 — cot §)(csc @ + cot @) = 1, so the two expressions are indeed
reciprocals of each other. Both A and R are true, and R directly explains A.

Explanation

The identity csc?h —cot?6 =1 (from the source, §8.4) can be factorised as a difference of squares to give
(csc @ — cot 6)(csc O + cot ) = 1, which is precisely what "reciprocal of each other" means. So R is the
correct and complete explanation of A — choose Option A.
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Q45. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
Evaluate :

2tan30° -sec60° - tan45°
1 —sin?60°

Previously asked in: 2024 30/5/1 Q22

« Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag
Model Answer

1
Substituting standard values: tan 30" = —, sec60° = 2,tan45" = 1,sin60° = —

V3

ol

2
oane [ V3 3
sin“60" = | — | = -
2 4
2 2x1 1
X — X 2 X —
V3 _\/§_4X4_16_16\/§
;3 -1 3 v3 3
4 4
16v/3
3
Source: Chapter 8, Section 8.3 (Table 8.1)
Explanation
e Examiners expect you to clearly substitute each value from the standard table before simplifying.

« The denominator uses 1 — sin®60° = 1 — % = i — a common error is computing cos? 60° instead, but

hereitis 1 — sin® 60°, which equals cos? 60° = i by identity — same result, just be careful.

¢ Rationalise the final answer: 17% = %5
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Q46. | §8.5 Summary [3]
lisecA __ sin’A

Prove that == =3¢ = = —=.

Previously asked in: 2023 30/6/1 Q30

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer
LHS:
14 1 cosA+1
1+secA cos A cos A
oo A = 1 = 1 =1+4+cosA
cos A cos A
RHS:

sin® A 1—cos?A (1 —cosA)(1+cosA)
1—cosA 1-—cosA 1—cosA

=1-+cosA

Since LHS = RHS = 1 + cos A, the identity is proved. l
Source: Exercise 8.3, Q4(iv), Chapter 8

Explanation

o The hint in the textbook says "Simplify LHS and RHS separately” — examiners expect exactly this approach
(not one-side manipulation).

o Key steps that earn marks: substituting sec A = , and using the identity sinA=1—cos?A =
(1 — cos A)(1 + cos A) on the RHS.

e Write LHS and RHS clearly labelled; state the conclusion "LHS = RHS" at the end — this is mandatory for full
marks.

COs
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Q47.  §8.5 Summary [3]

Prove that :

tan A cot A

=1 A A
1—cotAd + 1—tand + sec A cosec

Previously asked in: 2024 30/5/1 Q29

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer
tan A cot A
 1-—cotA + 1—tanA
Convert to sin A and cos A:let s = sin 4, ¢ = cos A.

LHS

[V [}

|
_I_
I
I
+
T

e |

- 1 s> c? 1 =
s—c\c S s—c sc

_(s—c)(s+sct+c?)  sP4c?+sc

sc(s — c) sc
1
:ﬁ (-.'82—|—02:1)
sc
1
= —+1=1+secAcosecA=RHS
sc

Hence proved. ll
Source: Exercise 8.3, Q4(iii), Chapter 8

Explanation
« The key hint (given in textbook) is to convert everything to sin A and cos A.
o The algebraic trick is recognising s> — ¢ = (s — ¢)(s? + sc + ¢?), which cancels (s — ¢) in the

denominator.
« Then use the identity sin? A + cos? A = 1 to simplify the numerator.
1
* Finally, ———— = sec A cosec A.
V> sin A cos A

Examiners award marks for: correct conversion (1 mark), correct algebraic simplification (1 mark), and using
sin? A + cos? A = 1 to reach RHS (1 mark).
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If sec @ — tan @ = m, then the value of sec 6 + tan 0 is :
1
(a) 1-— m
(bym? —1
1
© 5
(d)—m
Previously asked in: 2024 30/1/1 Q7

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag
Model Answer

1
(c) —
m

1
Since sec? @ — tan® @ = 1, we have (sec§ — tan @) (secd + tanf) = 1,sosecd + tan = p—

Explanation

30 Jun 2026

[1]

Use the identity sec? § — tan? § = 1, which factors as (sec @ — tan 6)(sec 6 + tan §) = 1. Since sec § —

tan # = m, dividing both sides by m gives the answer directly.

Q49. | §8.3 Trigonometric Ratios of Some Specific Angles

If A = 60° and B = 30°, verify that : sin(A + B) = sin A cos B + cos Asin B
Previously asked in: 2024 30/1/1 Q23(B)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer
Given: A = 60°, B = 30°
LHS: sin(A + B) =sin(60° +30°) =sin90" =1
RHS: sin A cos B + cos Asin B
=sin60° cos30° + cos60° sin 30°
V3 V3 1 1
=—— X-—+=x=
32 1 2 2 2

—2.i-_1
11

Since LHS = RHS = 1, the identity is verified. v
Source: Chapter 8, Section 8.3 (Trigonometric Ratios of Specific Angles)

Explanation

[2]

o Always compute LHS and RHS separately, then show they are equal — examiners award marks for this

structure.

 Substitute standard values from Table 8.1: sin 60° = V3/2, cos 30° = V/3/2, cos 60° = 1/2, sin 30° = 1/2.

e The key result sin 90° = 1 comes directly from the table.

» Do not skip the arithmetic steps — each step can carry partial marks.
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Q50. | §8.5 Summary [3]

P that tand L cot @ . P P
rove that : = sec 0 cosec
1—cotf 1—tané

Previously asked in: 2024 30/1/1 Q28

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer

tan 6 cot 6
1—coté * 1—tan@
Convert to sin @ and cos 6:

LHS =

sin 0 cos @
_ _cos@ , _sinf
1 cosf sin 0
sin 6 cos @
sin @ cos® 6

cosf(sinf — cosf)  sinf(cosf — sin )

sin’ 6 cos? 6

cosO(sinf — cosf)  sinf(sinf — cosh)

sin® 6 — cos3 6

sin 0 cos f(sin @ — cos 6)
Using a® — b® = (a — b)(a® + ab + b?):

(sin @ — cos 6)(sin? 6 + sin 6 cos O + cos? 6)
sin 0 cos §(sin @ — cos 6)

_1—l—sin9cos9_ 1
"~ sinfcos®  sinfcosf

+1=1+secfHcosecd = RHS

Source: Exercise 8.3, Q.4(iii), Chapter 8 — Introduction to Trigonometry

Explanation

» Key hint: Convert everything into sin # and cos 6 first (the textbook hint says exactly this).

o After getting a common denominator, factor the numerator using the difference of cubes identity — this is
the crucial step examiners look for.

« Usesin® @ + cos? @ = 1 to simplify the bracket to 1 + sin  cos 6.

o The final split —

——  + 1 = secf cosec 8 + 1 must be written explicitly to earn full marks.
sin 6 cos 6
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Q51. | §8.5 Summary [2]
Ifcos A + cos2 A = 1, then find the value of sin® A + sin* A.
Previously asked in: 2023 30/2/1 Q22(b) (OR-2)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer
Given:cos A +cos?2 A =1

= cosA =1—cos® A =sin* 4
Now,
sin? A + sin* A = cos A + (cos A)2 = cos A+ cos’ A =1

Explanation
The key step is rewriting the given condition as cos A = 1 — cos? A = sin® A (using the identity sin? A +
cos? A = 1). Once you substitute sin> A = cos A, the expression sin? A + sin” 4 becomes exactly the left-

hand side of the given condition, which equals 1. Examiners award marks for the substitution step and the final
value.

Q52. § 8.5 Summary [1]

sec 6 when expressed in terms of cot 6, is equal to :

@ V1 + cot? 6
a

() V1 + cot? 6

V1 + cot? 8

W purrey,

cot 0

Previously asked in: 2023 30/4/1 Q10

(©

(@)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
V1 + cot? 6
@ —
cot 0
. . 9 9 3 . cosec 6
Reason: From the identity cosec® § = 1 + cot* 0, we get cosec § = /1 + cot“ 6. Since sec§ = ~otd
co
V14 cot? 8
wegetsec) = ————.
cot 6
Explanation
) ) , 9 cosec 6 )
Use the identity 1 + cot” 8 = cosec” 6, then use sec @ = tan @ - cosec§ = “eotd to express sec 0 in terms
co

of cot 6. Options (a) and (c¢) appear identical in the question; the correct answer is option (a).
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CBSE CLASS X

Q53. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
5cos? 60° + 4sec? 30° — tan? 45°
sin” 30° + cos? 30°
Previously asked in: 2023 30/4/1 Q25(A) (OR-1)

Evaluate

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag
Model Answer

,tan45° = 1,sin230° + cos?30° = 1

(3) o(3) -

I

1
Known values: cos 60° = 5’ sec30° =

1
:5><1+4><é—1
4 3
5 16 15 64 12 67
"3 TRt R R

Source: Exercise 8.2(v), Section 8.3, Chapter 8

Explanation

¢ The denominator simplifies to 1 using the identity sin? @ + cos? @ = 1 — a common examiner trap;
recognise it immediately.

2
2 4 2
« Substitute standard values from Table 8.1 carefully: sec? 30° = <—> = —,not .

V3 3773

* Take LCM of 4 and 3 (= 12) for the final addition. The answer 12 must be left as an improper fraction.
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Q54. | §8.5 Summary [3]
sin A — 2sin® A

Prove that =tan A

2cos? A —cos A
Previously asked in: 2023 30/4/1 Q29(A) (OR-1)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
sin A — 2sin® A
LHS =
2cos® A —cos A

Take sin A common from numerator and cos A common from denominator:

sin A(1 — 2sin® A)
cos A(2cos? A —1)

Since sin? A + cos? A = 1, we have 1 — sin? A = cos? A, so:
1—2sin? 4 =sin? A + cos’ A — 2sin? A = cos> A —sin’ 4
2cos’ A —1=2cos’ A — (sin® A+ cos”’ A) = cos’ A —sin* A
Therefore:

in A(cos? A — sin® A in A
LHS - Sin (cos s1n2 ) _sind L RHS
cos A(cos? A —sin® A)  cos A

Hence proved.

Source: Exercise 8.3, Q4(vii); Section 8.4 Trigonometric Identities, Chapter 8

Explanation

» Key step: Factor sin A from numerator and cos A from denominator first.

o Core identity used: sin® A + cos®? A = 1, to show both brackets simplify to the same expression
(cos® A — sin® A), which cancels.

o Examiners award 1 mark for correct factoring, 1 mark for applying the identity to both brackets, and 1 mark
for the final cancellation and conclusion. Don't skip showing that both expressions equal cos? A — sin® A.
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Q55. | §8.5 Summary [3]
Prove that sec A(1 — sin A)(sec A +tan A) = 1.
Previously asked in: 2023 30/4/1 Q29(B) (OR-2)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
LHS = sec A(1 — sin A)(sec A + tan A)
in A
Substituting sec A = andtan A = e
cos cos A
1 ) 1 sin A
B cosA(1 —sind) (cosA cos A)
1 (1+sinA)
— 1—sind). —>—*
cos A ( Al cos A
(1 —sinA)(1+sinA)
- cos? A
B 1—sin®A
 cos?A
Sincesin? A + cos2 A =1 = 1 — sin®> A = cos® A:
2
cos“ A
=_—"—=1=RHS
cos? A

Hence proved.
Source: Chapter 8, Section 8.3 (Trigonometric Identities)

Explanation
» Key strategy: Convert all ratios to sin A and cos A — the standard approach for proving identities.
+ Critical identity used: 1 — sin? A = cos? A (derived from sin? A + cos? A = 1).
+ Examiner expects: Clear step-by-step working starting from LHS, arriving at RHS. Do not manipulate
both sides simultaneously.
1+sind

cos A
pattern — recognising this quickly is the key skill.

* Note how combining (sec A + tan A) = with (1 — sin A) creates the difference-of-squares
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Q56. | §8.4 Trigonometric Identities [2]

Ifacosf 4 bsinf = mand asind — bcos @ = n, then prove that a® + b> = m? 4 n2.
Previously asked in: 2023 30/5/1 Q25 (OR-1)

+ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer

Proof:

Given: acos@ + bsinf = m ... (1)
asinf —bcosl =n...(2)

Squaring and adding (1) and (2):
m?® 4+ n* = (acosf + bsin6)* + (asinh — bcos 6)*
= a® cos® 0 + 2ab cos @sin 0 + b* sin® 6 + a” sin” @ — 2absin O cos 6 + b* cos® 0
= a*(cos® 0 + sin® A) + b*(sin” § + cos® 9)
=d’(1) +*(1) = a® + b*
a® + b2 = m? + n? (Proved)

Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation
e Key step: Square both equations and add — the cross terms (:I: 2absin 0 cos 0) cancel each other.
o Identity used: sin?6 + cos?0 =1 (the fundamental Pythagorean identity from Section 8.4).

o Examiners award 1 mark for correct squaring and adding, and 1 mark for applying the identity and
concluding. Write "Proved"” or "Hence proved" at the end.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI Page 71 of 139



Mathematics Standard (041) - Question Paper & Answer Key

CBSE CLASS X Introduction to Trigonometry

30 Jun 2026

Q57. | §8.5 Summary [2]
Prove that :

\/secA—l n \/secA—l—l — 9cosec A
secA+1 secA—1

Previously asked in: 2023 30/5/1 Q25 (OR-2)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
LHS_\/secA—1+\/secA+1
~ VsecAd+1 secA —1

_ (secA—1)+(secA+1)
\/(sec A+ 1)(sec A — 1)

 2secA
 Vsec?A — 1
Sincesec? A — 1 = tan? A:
5 1
2sec A " cos A 2
~ tanA  smnA  snA B AL L
cos A

Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation

* Key step: Combine the two surds over a common denominator \/ (sec A+ 1)(sec A — 1), giving
numerator (sec A — 1) + (sec A + 1) = 2sec A.

o Identity used: sec? A — 1 = tan? A, so v/sec2 A — 1 = tan A.

secA  1/cosA 1

tanA sinA/cosA sinA

e Examiners award marks for: correct combination of fractions, correct identity applied, and clean final

o Then simplify = cosec A.

simplification. Show each step clearly.
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1—tan?A

1—cot?A
Atan? A
B—1
C—tan? A
Dcot? A

Previously asked in: 2026 30/4/1 Q12

equals to:

+ Introduction to Trigonometry

Mathematics Standard (041) - Question Paper & Answer Key

Introduction to Trigonometry 30 Jun 2026

[1]

8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:20 - grounding rag

Model Answer
(C) —tan® A
1-tan’A 1-tan’A 1—tan’A (1 —tan’A)-tan’ A tan? A
1—cot?A 1_ 1 tan? A — 1 —(1 — tan? A)
tan2 A tan2 A
Explanation

Examiners expect you to show the simplification step (replace cot? A =

1
tan? A

), then cancel the common factor

(1 — tan?® A). Note this is different from Exercise 8.3 Q3(iv) which has plus signs; here the minus signs flip the
denominator's sign, giving the negative answer. Always justify MCQ choices with at least one working step.

Q59. | §8.3 Trigonometric Ratios of Some Specific Angles ' | § 8.5 Summary [1]

Given that sin § = 7, then cos § is equal to :

b
@ Tp—
(b)
(0) Y=<
@ 7=

Previously asked in: 2026 30/1/1 Q9

¢ Introduction to Trigonometry

8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
b2 _ a2

(c) 5

2

N -]
Using sin? 0 + cos2 0 = 1: cosf = /1 —sin2 6 = 1_G_—Ta

b2

Source: Introduction to Trigonometry, Section 8.4

Explanation

The key identity is sin” @ + cos? @ = 1. Substitute sin § = 5> square it, subtract from 1, and simplify.
Examiners expect you to identify and apply the correct Pythagorean identity directly. Option (c) is the only one
with the correct numerator v/ b2 — a2 and denominator b.
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Ifcos A = %, then the value of sin? A + 2 cos? A is :
(@) &
5
OF
() —1
@3
Previously asked in: 2026 30/1/1 Q10

o Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
(b)§
4
1
GivencosA:i,sosinZAzl—cos2A:1—Z:Z.
3 1 3 2 5
sin + 2 cos 4+ ><4 4+4 1

Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation

30 Jun 2026

[1]

Use the identity sin? A + cos? A = 1 to find sin” A, then substitute both values. Note that 2 cos? A = 2 x %,
not cos? (2A). This is a straightforward substitution question — examiners award the mark for the correct

option with brief working shown.

Available for free from:
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§ 8.2 Trigonometric Ratios | § 8.5 Summary [2]

/1 in A
Prove that: ltsind s%n =secA+tan A
1—sind

Previously asked in: 2026 30/4/1 Q23 (OR-1)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:21 - grounding rag

Model Answer

LHS — /1+sinA
~ V1-sind

Multiply numerator and denominator inside the root by (1 + sin A):

(1 + sin A)? /(1 +sinA4)?

(1-sinA)(1+sinA) 1—sin?A4

Since 1 — sin? A = cos? A:

(1+sind)> 1+sind
cos2A  cosA

1 sin A
= oA + o A sec A +tan A = RHS

Source: Introduction to Trigonometry, Exercise 8.3 Q4(vi)

Explanation

The standard trick is to rationalise by multiplying inside the square root by (1 4 sin A) in both numerator

and denominator, turning the denominator into (1 — sin® A) = cos® A.

. . . . 1 sin A
This lets you take the square root cleanly, then split the fraction into ——— + - -7-

Examiners award 1 mark for the rationalisation/identity step and 1 mark for the correct simplification to

sec A + tan A. Show every step clearly.
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Q62. | §8.5 Summary [3]
sinf — cosf + 1 1

Prove that: =

sinf +cosf —1 sech —tanh
Previously asked in: 2026 30/4/1 Q28; 2026 30/5/1 Q28; 2025 30/1/1 Q27 (OR-1); 2025 30/2/1 Q27 (OR-1); 2024 30/2/1 Q29; 2024
30/4/1Q26; 2023 30/2/1 Q27; 2023 30/5/1 Q30; 2023 30/1/1 Q30 — 9x

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:21 - grounding rag

Model Answer

Divide numerator and denominator of LHS by cos 0:

sinf — cosf + 1 tanf — 1 + sec@
sinf +cosf —1 tanf + 1 — sech

_ (tan® +sec) — 1
~ (tanf —sech) + 1

LHS =

Multiply numerator and denominator by (tan § — sec6):

(tan @ + sec) — 1](tan § — sec 9)
(tan @ — sec ) + 1](tan § — sec 9)

N
|

_ (tan?6 —sec?9) — (tanf — secd)
~ (tan@ —sec® + 1)(tan § — sec )

Using sec? @ — tan? 0 = 1, sotan?§ — sec’? = —1:
—1 — (tanf — secf)
(tan® — secO + 1)(tan @ — sec 0)

—(1+ tan — sec@) B -1 B 1
(tan@ —secf + 1)(tanh —secd) tanf —sec sech — tanh

= RHS

Hence proved. B
Source: Chapter 8, Example 12 (8.4 Trigonometric Identities)

Explanation

+ Key trick: Divide throughout by cos 6 to convert sin/cos into tan and sec, then multiply by (tan 6 — sec 6)
to use the identity sec’> § — tan® 6 = 1.

o Examiners award 1 mark for the division step, 1 mark for correct multiplication and use of the identity, and 1
mark for reaching the RHS cleanly.

« Always state which identity you are using (here: sec? = 1 + tan? #) — it secures method marks.
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Q63. | §Introduction to Trigonometry (Chapter Header and Quote) ' | § 8.5 Summary [2]
(1+sin 6)(1—sin 6)

_ 7
Ifcot 6 = 3’ then find the value of m .

Previously asked in: 2026 30/1/1 Q24(B)

¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag
Model Answer

Given: cot 0 = g

(1+sinf)(1—sind) 1—sin’0  cos’d
(1+cosf)(1—cosf) 1—cos2f sin%6

_ (7Y _[%
~\8/) |64

Source: Exercise 8.1, Q.7; Chapter 8 — Introduction to Trigonometry

— cot? 0

Explanation

« The numerator (1 4 sin #)(1 — sinf) = 1 — sin” § = cos? § and denominator (1 + cos 8)(1 —
cos ) = 1 — cos? @ = sin® @ — both use the identity sin” f + cos? § = 1.

¢ The ratio simplifies directly to cot? 8, so you only need to square the given value. No need to find individual
trig ratios.

o Examiners award 1 mark for the simplification step and 1 mark for the final value.
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Q64. | § 8.3 Trigonometric Ratios of Some Specific Angles | | § 8.4 Trigonometric Identities | = § 8.5 Summary

2 _ 2
Ifa::h—|—ac059,yzk+bsin9,thenprovethat:(%) —i—(yb—k) =1
Previously asked in: 2026 30/1/1 Q28(A)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
Given:z = h +acosf,y = k + bsin 6

To Prove: + | — = Il
a b

Proof:

From the given equations:

z—h=acosf — = cos 6

a

—k
y—k=>bsin — yT:sinB

—h\? —k\?
(:c ) +<y—> = cos? 0 + sin’ 0
a b

Using the identity sin® 6 + cos? 0 = 1:

Now, consider the LHS:

=1= RHS

Hence proved.

Source: Chapter 8, Section 8.4 — Trigonometric Identities

Explanation

 The key step is isolating cos # and sin 6 from the two given expressions by simple rearrangement.

30 Jun 2026

[3]

¢ Once you substitute, the LHS becomes cos? 0 + sin? 0, and the fundamental identity (proved in §8.4 from

Pythagoras' Theorem) gives the result directly.

o Examiners award marks for: (1) correct rearrangement, (2) substitution into LHS, (3) applying the identity

and concluding. Show all three steps clearly.

Available for free from:
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Q65. | §8.5 Summary

. tanA  tanA __
Prove that : 7550 — 77507 = 2 cosec A

Previously asked in: 2026 30/1/1 Q28(B)

Introduction to Trigonometry

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:24 - grounding rag

Model Answer
tan A tan A
LHS = —
1+secA 1—secA
Taking LCM:

(1 —secA) — (1 +secA)

—tan A -
- (1+secA)(1 —secA)
—2sec A
—tan A
o 1 —sec2A
Sincesec2 A —tan2 A =1=1—sec2 A — — tan2 A:
—2sec A
—tan A ————
o —tan® A
9 1
2sec A : 9
= — cosA _ - B
= T4 = smd ~ goa_ 2cosecd=RHS
cos A

Hence proved.

Source: Exercise 8.3, Chapter 8

30 Jun 2026

[3]

Explanation
+ The key step is combining the two fractions over a common denominator (1 + sec A)(1 —sec A) =1 —
2
sec® A.
o Then substitute 1 — sec? A = — tan? A (from the identity sec? A — tan? 4 = 1).

secA  1/cosA

1
= cosec A.

o Finally, simplify

tanA sinA/cos A " sind

o Examiners award marks for: correct LCM step, correct identity use, and final simplification. Show each step

clearly.
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Q66. | §8.5Summary [1]
If2sin A = 1, then the value of tan A + cot A is:

A3

4

B

c ¥y

D1
Previously asked in: 2026 30/2/1 Q11

+ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag
Model Answer

. 4
Option B: —

V3
1
2sinA:1:>sinA:§:>A:30°

1—|—3 4
tan30° 4 cot30° = +4/3=——
7 Vi V3

Explanation

Find A from the given condition, then substitute standard values. Key standard values to remember: tan 30" =
1
\/g 5

match the option exactly.

cot30° = +/3. Adding them over a common denominator gives %. Always simplify to a single fraction to

Available for free from:
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Q677. | §8.5 Summary [2]
1 - 2 1

Iftan6 + gy — 2, find the value of tan 0+ B

Previously asked in: 2026 30/2/1 Q24(a)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag
Model Answer

Given: tan 6 +

tanf
Squaring both sides:

1 2
tan 6 =4
(an +tan0>

1 1
tan’0 + 2 - tan@ - —
an-o -+ an tan0+tan29

tan’ 0 2=4
an +tan20+

1
- tan?@ =2
an- 0+ tan? 6

Explanation

The key step is squaring the given expression and using the identity (a + b)? = a* + 2ab + b%. The middle
term 2 - tan 6 - ﬁ = 2 simplifies neatly. Examiners expect the squaring step to be shown clearly — don't skip

it. This is a standard algebraic manipulation question disguised as trigonometry.
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Q68. | §8.2 Trigonometric Ratios | | § 8.5 Summary [2]

Prove that : 4 / i;:%z =secl — tan@

Previously asked in: 2026 30/2/1 Q24(b)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

LHS — 1 —sinf
“V1¥sine

Multiply numerator and denominator inside the root by (1 — sin 6):

(1 — sin §)? /(1 —sin6)?

(1+sinf)(1 —sinf) 1 —sin?6

Since 1 — sin® 0 = cos? 6:

(1—-sinf)> 1-—sinf 1 sin 0
= = — = 0 —tanf = RHS
cos2 6 cos 6 cosf cos@ sec an

Hence proved.

Source: Chapter 8, Exercise 8.3 (trigonometric identities)

Explanation

« The standard technique is to rationalise the expression under the root by multiplying by (1 — sin6) /(1 —

sin ), converting the denominator to cos? @ using the identity sin? § + cos? 6 = 1.

1—sinf
osf ’
» Examiners award marks for: correct rationalisation step, applying the identity, taking the square root, and

 Then the square root simplifies cleanly to which splits into sec § — tan 6.

splitting the fraction. Show each step clearly.

Available for free from:
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Q69. | § 8.3 Trigonometric Ratios of Some Specific Angles [2]

Evaluate:

sin?30° + cos? 60°
1+ tan245°

Previously asked in: 2025 30/1/1 Q21 (OR-2)

+ Introduction to Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer
Using standard values: sin 30° = E’COS 60° = E,tan 45° =1
1\* /1)’
sin® 30° + cos? 60° B (5) i (5)
1+tan?45° 1+ (1)2
I 1 1
1+1 2 4

Source: Chapter 8, Section 8.3 (Table 8.1)

Explanation
» Examiners expect you to first state the values substituted, then show step-by-step simplification.
e sin30° = cos60° = % and tan 45° = 1 are standard values from Table 8.1 — memorise the full table.

» A common mistake is forgetting to square the values before adding. Write each step clearly to earn both
marks.
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Q70. | §8.4 Trigonometric Identities

3 3
Prove that : S:C%cafl + Csccszcefl = secB - cscO(sec + csch)

Previously asked in: 2026 30/2/1 Q28(a)

[3]

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer
sec® csc® 0
sec26 — 1 * csc26 —1
Using identities: sec2 @ — 1 = tan? and csc2 — 1 = cot2 0

LHS =

sec’ @ + csc’ 6
tan’@  cot’ 0

2 .2
_ 3e.cose 39.sm0
See sin” 0 +ose cos2 6@
B 1 cos? 0 H 1 sin’ 6
~ cos36 sin’@ sin®6 cos?6
1 1

cos@ - sin’ 6 i sinf - cos2 @

1 1,1
~ sinfcosf \sinf  cosé
=sech - csch(cscd +secl) =RHS N

Source: Chapter 8, Section 8.4 — Trigonometric Identities

Explanation

o The key step is substituting sec? § — 1 = tan? 0 and csc? @ — 1 = cot? 0 (standard identities from the
textbook).

+ Then convert tan? 6 and cot? 6 into sin / cos form to simplify each fraction.
o Taking m common at the end gives the RHS directly.

« Examiners award marks at each conversion step, so show every line clearly.
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Q71. | § 8.3 Trigonometric Ratios of Some Specific Angles ' § 8.4 Trigonometric Identities

If ece — tan o 2 2

wcp — Pand 05 = g, then prove that (p* — ¢?) sec® a = p?.

Previously asked in: 2026 30/2/1 Q28(b)

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

sec o tan o
Given: p = and g =

csc 3 csc 3

LHS = (p* — ¢*) sec’ a

sec’a  tan’a 9
= - sec” a
csc2B8 csc?p

(sec’ a — tan? o) 5
= 5 -sec”
csc2 B
Using the identity sec? o« — tan? a = 1:
1 sec? o
=— sec’ o = 5 = p?’ = RHS
csc csc

Hence proved. B
Source: Chapter 8, Section 8.4 — Trigonometric Identities

Explanation

2

» The key identity used is sec” o — tan? a = 1 (from Section 8.4).

30 Jun 2026

[3]

e Substitute p2 and q2 directly from the given expressions — both have the same denominator csc? B, so they

combine neatly.
2

a
—5— is exactly p2, completing the proof.
csc 3

 After simplification, the result

¢ Always write LHS = ... = RHS and state which identity you applied — examiners award a step mark for

2

citing sec? o — tan® a = 1.
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Q772. | §8.2 Trigonometric Ratios || § 8.4 Trigonometric Identities
sin 0 1+ cos@ 2

1+ cosf sinf  sinf
Previously asked in: 2025 30/1/1 Q27 (OR-2)

Prove that:

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer
sin 6 +1+cos€_ 2
1+ cosé sinf  sinf

To Prove:
Proof:

sin 6 1+ cos@

LHS = +
1+ cosf sin 0

Taking LCM as sin #(1 + cos 6):

sin® 6 + (1 + cos9)?
sin §(1 + cos 0)

sin?0 + 1+ 2cosf + cos>
sin 6(1 + cos 0)

(sin® @ 4 cos®6) + 1+ 2cosf
sin §(1 + cos 0)

Using identity sin?@ + cos? = 1:

_ 1+1+2cosf) 2+ 2cosf
~ sin@(1+cosf)  sinf(1 + cosb)
2(1 + cosf) 2

B sin #(1 + cos 0) " sinf RHS W

Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation
« The key step is taking a common denominator and expanding (1 + cos 9)2.
« Then apply sin” 6 + cos? @ = 1 to simplify the numerator to 2(1 + cos9).

+ Cancel (1 + cos @) from numerator and denominator to get RHS.

30 Jun 2026

[3]

e Examiners award marks for: correct LCM step (1 mark), correct use of identity (1 mark), final simplification

(1 mark).
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Q73. | § Introduction to Trigonometry (Chapter Header and Quote) [1]
If 7 cos? O + 3sin® @ = 4, then the value of 6 is :

A 30°
B 45°
C60°
D 90°

Previously asked in: 2025 30/2/1 Q1

¢ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer
(©) 60°

1
7cos? 0 + 3sin” @ = 4 = Tcos? + 3(1 — cos’f) =4 = 4cos?0 =1 = cosh = 3= 6 =60°
Explanation
Replace sin? 6 with 1 — cos? 6, simplify to get cos 6 = %, which gives @ = 60°. This is a standard identity-
based MCQ; remember the standard angle values table from Chapter 8.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI Page 87 of 139



Mathematics Standard (041) - Question Paper & Answer Key

CBSE CLASS X Introduction to Trigonometry

30 Jun 2026

Q74.  §8.5Summary [3]
If sin @ + cos @ = /3, then prove that tan 6 + cot § = 1.
Previously asked in: 2026 30/3/1 Q26(a)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer
Given: sinf + cosf = /3
To prove: tanf + cot§ = 1

Squaring both sides of the given equation:
(sin@ + cos§)? = (v/3)?
sin? @ + 2sinf cosf + cos?§ = 3
Since sin? § + cos® 0 = 1:
1+ 2sinfcosf =3
2sinfcosf =2

sinfcosf =1

sinf cos@

Now, LHS = tan 6 + cot 6 = .
cosf  sinf

.2 2
sin“ 6 4+ cos 9:%:1:RHS

sin @ cos 0

Hence proved.

Source: Chapter 8, Trigonometric Identities

Explanation

 The key move is squaring the given condition to extract sin 6 cos 6.
e Use the identity sin? @ + cos? = 1 twice — once after squaring, and once in the numerator of tan 6 +
cot 6.

» Examiners award 1 mark for squaring and simplifying to get sin # cos @ = 1, 1 mark for correct expansion of
tan 6 + cot 0, and 1 mark for the final step leading to the result.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q75. | §8.4 Trigonometric Identities | | § 8.5 Summary [3]

Prove that: (sin A + sec A)? + (cos A + csc A)? = (1 + sec A csc A)>2.
Previously asked in: 2026 30/3/1 Q26(b)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer
LHS = (sin A + sec A)? 4 (cos A + csc A)?

—gsin? A + 2sin Asec A +sec? A+ cos®? A+ 2cos Acsc A + csc? A

in A 4
(e 1 2 e o g 9 A
cos A sin A
9 2A 2A
—1+sec?A+csc2A+2 sm. + cos
sin A cos A
2
_ 2 2 -
=1+ sec” A+ csc A+SiHACOSA

RHS = (1 +secAcsc A)? =1+ 2sec Acsc A + sec? Acsc? A

2 1
=1+ +
sin AcosA  sin® Acos? A
1 1 sin? A + cos? A 1
Now, sec2 A + csc2 A = + = = —secZ Acsc? A
cos2 A sin? A sin? A cos? A sin? A cos? A
2

Therefore, LHS= 1 + ———— +sec? Acsc2 A =RHS N

sin A cos A
Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation

« Expand both sides using (z + y)? = z? + 2zy + y>.

o The key step is recognising that sec2 A + csc? A = sec? A csc? A (since sin? A + cos? A = 1 divided by
sin? A cos® A). Examiners specifically look for this simplification.

o Always use the three fundamental identities: sin? A +cos?A=1,sec?A=1+tan?A,csc®2A =1+
cot? A.

e Show LHS = RHS clearly and end with a conclusion statement.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q76. | § 8.4 Trigonometric Identities | § 8.5 Summary [3]
cosec 6 cosec 6

Prove that : + = 2sec’f

cosecld —1  cosecl +1
Previously asked in: 2025 30/2/1 Q27 (OR-2)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer

LHS — cosec 6 cosec 0
cosecl —1  cosecl + 1

Taking LCM:

cosec f(cosec § + 1) + cosec f(cosecd — 1)
N (cosec — 1)(cosecd + 1)

cosec? @ + cosec 0 + cosec? @ — cosec 6

cosec?f — 1

2 cosec? 6

cosec? 6 — 1

Using identity cosec?  — 1 = cot? 6:

2 cosec? 1 sin @ 2
=———=2X ——5— X o n = o = 2sec’ = RHS
cot” 0 sin“d cos“f  cos*0
Hence proved.
Source: Chapter 8, Section 8.4 Trigonometric Identities
Explanation
. . 9 9 1 cos
o Key identities used: cosec” 0 — 1 — cot® 6 andsecf — ,cotd = —.
cos 6 sin 0

e The standard move is to take LCM first, then simplify the numerator, and apply the Pythagorean identity in
the denominator.

2 cosec? @

o Examiners award marks stepwise: LCM step (1 mark), simplification to 79 (1 mark), final conversion

cot
to 2 sec? O (1 mark). Show each step clearly.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q777. | § 8.3 Trigonometric Ratios of Some Specific Angles || § 8.5 Summary [1]
If tan 360 = cot 0, then @ equals:

A 60°
B 30°
C20°
D 10°

Previously asked in: 2025 30/3/1 Q1

¢ Introduction to Trigonometry 8.4 Trigonometric Identities
Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag
Model Answer

Option (C) 22.5° — wait, let me solve:
tan 36 = cot § = tan(90° — 6)

=30=90" -0
= 460 = 90°
=0 =225"°

None of the options match exactly; however, using the standard approach: Option (C) 22.5° is correct
mathematically, but among given options the answer is (C) 22.5°.

Re-checking given options: The correct answer is (C) = 22.5°, but if the question intends tan 36 = cot 6

with answer choices as listed, Option C (20 °) is the closest standard textbook answer — actually the answer is:
Answer: (C) 22.5°
Since tan 30 = cot § = tan36 = tan(90° — ) = 360 =90 — 0 = 460 = 90° = 6 = 22.5".

Explanation
+ Use the identity cot § = tan(90° — ), then equate angles: 30 = 90° — 0, giving § = 22.5".
» Note: None of the printed options (60°, 30°, 20°, 10°) is correct for this equation. If the question were

tan 20 = cot 6, the answer would be 30°. Students should show the working method regardless and select
the nearest/intended option as per their question paper.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q78. | §8.4 Trigonometric Identities | | § 8.5 Summary [1]
(cot 6 + tan ) equals:

A cosecf - secl

Bsin@ - sec6

Ccosf - tan6

Dsinf - cos
Previously asked in: 2025 30/3/1 Q9

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer

Option A: cosec 6 - sec§
cosf sinf cos?  + sin’ 0 1

cotf +tanf = — = - = = = cosec@ - secl
sinf@ cos@ sin @ cos 6 sin @ cos 6

Explanation

Examiners expect you to convert cot 0 and tan 0 into sin/cos form, add the fractions, then apply the identity
sin20 + cos20 = 1. The result 1/(sinB cosO) directly equals cosec 0 - sec 6. Always show the key steps even in
MCQs if justification is asked.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q79. | §8.5 Summary [2]
Find the value of z for which (sin A 4 cosec A)? + (cos A +sec A)? = z + tan? A + cot? A
Previously asked in: 2025 30/4/1 Q24(A)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

Expanding the LHS:

(sin A + cosec A)? 4 (cos A + sec A)?

—=sin? A + 2sin A - cosec A + cosec? A + cos? A + 2cos A - sec A + sec? A
= (sin® A + cos? A) + 2(1) + 2(1) + cosec? A + sec’ A

=1+4+ (1+cot? A) + (1 +tan® A)

=7+tan? A+ cot? A

Comparing with z + tan? A + cot? A:

Source: Exercise 8.3, Q.4(viii), Chapter 8

Explanation

 Expand both squares and use sin A - cosec A = 1l andcos A - sec A = 1.

« Applysin® A + cos? A = 1, cosec? A = 1 + cot® 4, and sec? A = 1 + tan? A.
e The constant terms adduptol +2+2+14+1=7,s0x = 7.

» This identity is directly stated in Exercise 8.3 Q.4(viii) of the textbook.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q80. | §8.3 Trigonometric Ratios of Some Specific Angles [2]
3sin30° — 4sin® 30°

25in”50° + 2 cos2 50°

Previously asked in: 2025 30/4/1 Q24(B)

Evaluate the following :

o Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer

1 1\* 3 1 3 1
o 1 - in® ° = — — = = — — _—= = — = =
Numerator: 3 sin 30 4 sin” 30 3 x 5 4 x ( 2) 5 4 x 3 573 1

Denominator: 2sin” 50° + 2 cos® 50° = 2(sin?50° 4 cos?50°) =2 x 1 =

3sin30° — 4sin®30° 1

2sin?50° + 2cos250° 2

Source: Chapter 8, Section 8.3 (Trigonometric Ratios of Specific Angles)

Explanation

o Numerator uses sin30° = % from the standard table.

« Denominator uses the identity sin? 6 + cos? 6 = 1,50 2(sin? 50° + cos?50°) = 2.

o Examiners award 1 mark each for correctly simplifying numerator and denominator. Show substitution steps
clearly — don't skip directly to the answer.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q81. | §8.5 Summary [3]
cosA+sinA—1

Prove that =cosec A — cot A

cosA—sinA+1
Previously asked in: 2025 30/4/1 Q29(A)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer
LHS — cosA +sinA—1
"~ cosA—sind+1

Divide numerator and denominator by sin A:

__cot A+ 1 — cosec A
~ cot A —1+ cosec A
~ (cot A —cosec A) + 1
~ (cot A + cosec A) — 1

Use identity: cosec?A — cot® A = 1, soreplace 1 = cosec?A — cot> A = (cosec A + cot A)(cosec A —
cot A) in the numerator:

(cot A — cosec A) + (cosec A + cot A)(cosec A — cot A)
(cot A+ cosec A) — 1

(cosec A — cot A)[—1 + (cosec A + cot A)]
(cosec A +cot A) —1

(cosec A — cot A)[(cosec A + cot A) — 1]
(cosec A +cot A) —1

=cosec A—cotA = RHS

Hence proved.

Source: Exercise 8.3, Q.4(v) — Chapter 8

Explanation
o The key trick is dividing throughout by sin A to introduce cosec and cot, matching the RHS.

« Then substitute 1 = cosec’A — cot? A (given identity) in the numerator to factorise it so the common

bracket (cosec A + cot A — 1) cancels.
cosA —sinA+1
cosA +sinAd -1

» Note: the textbook states the companion identity = cosec A + cot A; this question is

the reciprocal form — same method applies.
o Always write LHS = ... = RHS and end with "Hence proved."

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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If cot @ + cos§ = pand cot § — cos§ = g, prove that p*> — ¢°> = 4.,/pq
Previously asked in: 2025 30/4/1 Q29(B)

+ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:25 - grounding rag

Model Answer
Given: cot @ 4+ cos@ = pand cot @ — cosf = ¢q
LHS:

p? — ¢* = (cot § + cos 0)? — (cot O — cos 6)?

= 4cotfcosf [using (a+b)® — (a — b)® = 4ab)
RHS:

pg = (cot @ + cos ) (cot § — cosh) = cot’ — cos @

2
cos” 0
= — —cos20:cos20<

5 = cot?fcos’ 6

sin” 0 sin” 0

) cos? 0 - cos® 6
1) =2
sin” 0

. 4y/pq =4V cot?cos?§ = 4 cot § cos

Since LHS = 4 cot 0 cos & = RHS, hence proved. B
Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation

o The key trick is using the identity (a + b)? — (a — b)> = 4ab for the LHS, giving 4 cot 6 cos 6 quickly.
e For the RHS, compute pq using the difference of squares (a ol b) (a = b) = a? — b%, then simplify

2 2 . cos
cot” § — cos” 0 by expressing cot 6 as £=27.
o The result cot? 6 cos? # under the square root gives exactly cot 6 cos @ (taking positive value for acute

angles), matching LHS.

» Examiners award marks for: correct expansion (1 mark), correct simplification of , /pq (1 mark), and
completing the proof (1 mark).

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

30 Jun 2026

[3]

From previous CBSE Board Exam questions - Code HAJQTI Page 96 of 139



CBSE CLASS X

Mathematics Standard (041) - Question Paper & Answer Key

Introduction to Trigonometry 30 Jun 2026

Q83. | §8.4 Trigonometric Identities | § 8.5 Summary [3]

sinAd—2sin®A  cosA

Prove that: + = 2cosec A

2cos3 A —cosA sinA

Previously asked in: 2025 30/3/1 Q28 (OR-1)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer
sinA —2sin®A  cosA
LHS =

~ 2cos3A—cosA  sind
Step 1: Factorise the first term:

_ sin A(1 — 2sin® A) N cos A
~ cosA(2cos?A—1)  sind

Sincel — 2sin? A = 2cos? 4 — 1 (using sin? A + cos? A = 1):

sin A(2cos? A —1) cosA

~ cosA(2cos? A — 1) A

sinA cosA

cosA sind
Step 2: Combine:
- sin? A + cos? A B 1
sinAcosA  sinAcosA
1 1
= oA oA = sec A - cosec A
1 2

Hmm — re-checking:

sin AcosA 2sinAcos A’
Wait — the question asks to prove equal to 2 cosec A, which requires a specific approach. Using Exercise 8.3,
sinf — 2sin® 0

vii): = tané.
Qatvi) 2cos3 6 — cosf
Using that result:
LHS—tanA—l—COSA— sin A cosA_sin2A+coszA_ 1
N sinA cosA sinA  sinAcosA sin A cos A
B 2 2
- 2sinAcos A sin24
cos A
But to match RHS = 2 cosec A, note the question likely intends + — 2 to be X — 2 or the question is as
sin sin
given. Taking LHS as written and RHS = 2 cosec A:
Correct working:
LES — sinA(1 —2sin® A)  cosA sinA cosA sin®A+cos’A 1

cos A(2cos? A —1) * sinA  cosA + sinA  sinAcosA  sinAcos A

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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This equals 2 cosec A only if cos A = %, so RHS should be sec A - cosec A or the question contains a typo.
The standard textbook identity (Q4 vii) gives tan A, so:
sin? A + cos? A 1

LHS =tan A + cot A = - = —
sin A cos A sin A cos A

= sec A cosec A = RHS (if RHS is

cosec A sec A).

Source: Chapter 8, Exercise 8.3, Q4(vii); Section 8.4 Trigonometric Identities

Explanation

The key steps examiners look for: (1) factorise numerator and denominator by taking sin A and cos A common
respectively, (2) cancel the common factor (1 — 2 sin? A)=(2 cos’ A — 1) using sin? A + cos? A =1, (3)
m. Note: the printed question likely has RHS as
sec A cosec A (a common textbook variant); if your paper states 2 cosec A, verify — it may be a misprint, as

the algebra yields sec A cosec A.

add tan A + cot A over a common denominator to get

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories
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Q84. | §8.5 Summary [3]
cosec A cosec A 5

Prove that: + =2sec’ A

cosecA—1 cosecA+1
Previously asked in: 2025 30/3/1 Q28 (OR-2)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:22 - grounding rag

Model Answer

LHS — cosec A N cosec A
~ cosecA—1 ' cosecA+1

Taking LCM:

cosec A(cosec A + 1) + cosec A(cosec A — 1)
(cosec A — 1)(cosec A + 1)

cosec? A + cosec A + cosec? A — cosec A

cosec2 A —1
2 cosec? A
cosec? A —1

Using identity cosec> A — 1 = cot? A:

2 cosec® A 1 sin® 4 2
= ——— =2X —5— X = — 2sec’ A = RHS
cot® A sinA  cos2A cos?A
Hence proved.
Source: Chapter 8, Section 8.4 Trigonometric Identities
Explanation
2 .2
cosec? A 1/sin” A
+ Key identities used: cosec’ A — 1 = cot? A and = / = sec? A.

cot? A cos2 A/sin® A
e Always take LCM first, simplify the numerator, then apply the Pythagorean identity to the denominator.
Examiners award 1 mark for the LCM step, 1 mark for applying the identity, and 1 mark for reaching RHS.

Available for free from:
https://cbsegradeiostudyguide.com
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Q85. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [1]

1—tan®30°
1+tan2 30°

Asin60°
Bcos60°
Ctan60’
Dsec60°

Previously asked in: 2025 30/5/1 Q12

is equal to

o Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer
(B) cos 60°
tan30° = 1 sotan?30° = 1
V3 3
1_% :ézl:cosﬁy
1T

Source: Chapter 8, Section 8.3 (Table 8.1)
Explanation

e Substitute tan 30" = ﬁ from the standard table, then simplify the fraction.
e The result % matches cos 60°, not sin 60° = 3§ ortan60° = /3.

—_ 2 o . . o
o This is the double-angle cosine formula: cos 20 = %:E?z; here # = 30°, giving cos 60°.

Available for free from:
https://cbsegradeiostudyguide.com
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Q86. | § 8.3 Trigonometric Ratios of Some Specific Angles | | § 8.5 Summary [1]

Directions: A statement of Assertion (A) is followed by a statement of Reason (R). Choose the correct option. Assertion
(A): For an acute angle 0, sin 0 = g = cosf = —%. Reason (R): For any value of 6, (0° < 0 < 90°), sin® @ +

20 _
cos 0 = 1.

A Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A).
B Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of (A).
C Assertion (A) is true, but Reason (R) is false.
D Assertion (A) is false, but Reason (R) is true.
Previously asked in: 2025 30/5/1 Q19

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer

Option D: Assertion (A) is false, but Reason (R) is true.

The Reason is correct: sin® @ + cos? 0 = 1 for 0° < # < 90°. However, the Assertion is false — since 6 is
acute, cos # must be positive. Using R: cos § = + ‘gl, not —%.

Source: Chapter 8, Section 8.5 Summary (Identity 6)

Explanation

« Why Ris true: sin? § + cos? f = 1 is a fundamental identity valid for all  in [0°, 90°], as stated in the
Summary.

* Why A is false: For an acute angle, all trigonometric ratios are positive. With sin § = %, applying the

identity gives cos 0 = 4/1 — % = % (positive). A negative cosine is impossible in the first quadrant.

» Key examiner tip: Always check the quadrant/range of 6. The Assertion uses R incorrectly by taking the
negative root, making A false while R remains true — Option D.

Available for free from:
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Q87. | §8.5 Summary
If sin A = y, then express cos A and tan A in terms of y.
Previously asked in: 2025 30/5/1 Q23(b)

+ Introduction to Trigonometry = 8.2 Trigonometric Ratios 8.4 Trigonometric Identities
Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag
Model Answer
Given:sin A = y

Using the identity sin? A + cos? A = 1:

cosA=11—sin®?A=+1—192

) sin A
Using tan A = :
cos A

Source: Chapter 8, Section 8.2 & 8.5

Explanation
« The examiner expects you to use the Pythagorean identity sin? A + cos? A = 1 directly to find cos 4, then
__ sinA
usetan A = 2 =7

» Assume angle A is acute, so cos A is positive — take the positive square root only.

» Both results must be clearly written in terms of y; the substitution step should be shown for full marks.

Available for free from:
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Q88. | §8.3 Trigonometric Ratios of Some Specific Angles | § 8.5 Summary [1]

Directions: In Question 19 and 20, Assertion (A) and Reason (R) are given. Select the correct option.

**Agsertion (A):** If sin A = % (0° < A < 90°), then the value of cos A is 23ﬁ

**Reason (R):** For every angle 6, sin @ + cos?6 = 1.

(A) Both Assertion (A) and Reason (R) are true. Reason (R) is the correct explanation of Assertion (A).
(B) Both Assertion (A) and Reason (R) are true. Reason (R) does not give correct explanation of (A).
(C) Assertion (A) is true but Reason (R) is not true.

(D) Assertion (A) is not true but Reason (R) is true.

Previously asked in: 2024 30/2/1 Q19

+ Introduction to Trigonometry 8.2 Trigonometric Ratios 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer
(A) Both Assertion (A) and Reason (R) are true. Reason (R) is the correct explanation of Assertion (A).

UsingR:sin? A +cos?A=1=cos?A=1— % = % = cos A = 2—?, which confirms A.
Explanation

+ The Reason states the Pythagorean identity sin®  + cos? @ = 1, which is always true.

 The Assertion is verified directly by substituting sin A = % into this identity, so R directly explains A —
choose option (A), not (B).

o Key tip: if R is the method used to prove A, it IS the correct explanation.

Available for free from:
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Q89. | §8.5 Summary [3]
2
Prove the following trigonometric identity : 11cosecA — _cos 4
cosec A 1-sin A

Previously asked in: 2025 30/5/1 Q30(a)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer
T 1+ cosec A cos’ A
o prove: =
L cosec A 1—sinAd
LHS:
1 -+ cosec A 1
= +1=sinA+1=1+sind
cosec A cosec A
RHS:

cos?’ A 1-sin®A  (1—sinA)(1 +sinA)
1—sinA 1—sind 1—sind

=1+4+sind

Since LHS = RHS = 1 + sin A, the identity is proved. Il

(Used: = sin Aandcos? A =1 —sin® A)

cosec A
Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation

o Simplify both sides independently to the same expression — this is the standard method for "prove"
questions.

* Key steps: Cosic - = sin A on the LHS; factorising cos* A = (1 — sin A)(1 + sin A) on the RHS.

o Examiners award 1 mark each for correct simplification of LHS, correct factorisation on RHS, and concluding
LHS = RHS.

e Don't cross-multiply; always work from one side or both sides separately.

Available for free from:
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Q90.  §8.5 Summary [1]

1
If cosf = ? and sin ¢ = §,then tan(0 + ¢) is:
AV3
1
B_

V3

c1
D not defined

Previously asked in: 2024 30/3/1 Q8

+ Introduction to Trigonometry | 8.3 Trigonometric Ratios of Some Specific Angles = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

3 1
cosf = % = 0 = 30° andsin ¢ = > = ¢ =230".56+ ¢ =60",and tan60° = /3.
Answer:(A)x/g

Explanation

From Table 8.1 (Ch. 8): cos 30° = 3? and sin30° = %, so both angles are 30°. Their sum is 60°, and
tan60° = /3. Identify standard angles from the table — this is the key skill tested here.

Available for free from:
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Qo91. | §8.4 Trigonometric Identities [2]

Ifasecd + btanf = m and bsecd + atand = n, prove that a® + n? = b + m?
Previously asked in: 2025 30/6/1 Q22(a)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer

Given: asecl +btanf = m ...(1)) and bsecld + atanfd = n ... (2)
Squaring (1): a sec? @ + b tan? 0 + 2absec O tan § = m?
Squaring (2): b sec? 0 + a? tan® @ + 2absec § tan = n?

Subtracting (2)2 from (1)2:
m? —n? = (a® — b*)sec’ § — (a® — b?) tan® 0
= (a® — b*)(sec® @ — tan® )

Using the identity sec? @ — tan? 0 = 1:

m? —n? =a® — b

a’+n?=0+m? (Proved)

Source: Chapter 8, Section 8.4 — Trigonometric Identities

Explanation

 The key step is squaring both equations and subtracting to eliminate the cross-term 2ab sec 6 tan 6.
o The identity sec? @ — tan? @ = 1 (from Section 8.4) is what collapses the expression.

¢ Examiners award 1 mark for correct squaring/subtraction and 1 mark for applying the identity and reaching
the conclusion. Do not skip steps — show the subtraction explicitly.

Available for free from:
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Q92. | §8.5 Summary [2]
Use the identity: sin? A + cos? A = 1 to prove that tan? A + 1 = sec? A. Hence, find the value of tan A, when

secA = g, where A is an acute angle.

Previously asked in: 2025 30/6/1 Q22(b)

¢ Introduction to Trigonometry | 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities
Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag
Model Answer
Proof:
Starting with sin® A + cos? A = 1, divide both sides by cos? A:
sin? A i cos? A 1
cos?A  cos?’A  cos’A

tan’ A+1 =sec? A (Proved)

Finding tan A when sec A = 5/3:
2
2 1
tan? A =sec’A—1= <§> —1= _5_1:_6

Since A is acute, tan A = —.

3
Source: Chapter 8, Section 8.5 Summary

Explanation

e The proof requires dividing the Pythagorean identity by cos? A — this is the key step examiners look for.
» Always state "since A is acute, tan A is positive" to justify taking the positive square root; this earns the final
mark.

e sec A =5/3 > 1, which is valid (sec A > 1 for acute angles).

Available for free from:
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Q93. [3]
Prove that: cesf=2cos’0 +cotfd =0
* sin§—2sin3 6 -

Previously asked in: 2025 30/6/1 Q30(a)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer

cosf — 2cos® 0
LHS = -(=1) +cot @
2sin® 6 — sin 6 (=1)

Wait — take LHS directly:

0 — 2cos 0
LHS = cos cos + cot @

sinf — 2sin® @

Step 1: Factor numerator and denominator.

cosB(1 — 2cos? ) n cos 6
sinf(1 — 2sin’@)  sind

Step 2: Combine over common denominator sin #(1 — 2 sin? §):
cos (1 — 2cos? @) + cosO(1 — 2sin* §)
sin (1 — 2sin” §)

cosf[(1 —2cos?6) + (1 — 2sin?6)]
sin@(1 — 2sin” 9)

Step 3: Simplify the bracket using sin” 6 + cos? 6 = 1:

cos 62 — 2(sin? § + cos? §)] _ cosf[2—2(1)] cosf -0

sin (1 — 2sin” 9) sinf(1 — 2sin”@)  sinf(1 — 2sin*h)

Hence proved.

Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation

+ Key identity used: sin? 4 cos2§ = 1.
cos 6
sin

e The trick is to factor out cos # from the numerator and sin # from the denominator, then bring cot =
over a common denominator. The bracket simplifies to 2 — 2(sin? § + cos?#) = 2 — 2 = 0.

o Examiners award marks for: correct factoring (1 mark), combining fractions correctly (1 mark), and using the
Pythagorean identity to reach o (1 mark).

sinf—2sin® 0 __

ST oesg — tan 6 — the same factoring

¢ Note: This is closely related to Exercise 8.3 Q4(vii), where
technique applies.
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Q94. | §8.4 Trigonometric Identities [31]

(2 1)2
Given that sin @ + cos @ = x, prove that sin* 6 + cos* 9 = M$2_1L

Previously asked in: 2025 30/6/1 Q30(b)

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities
Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer
Given: sinf + cos0 = zx

Step 1: Square both sides:

x? = (sinf + cos#)?> = 1 + 2sinf cos

. 77
c.sinfcosf =
Step 2: Find sin” 8 + cos? 6:

sin® 6 4 cos® @ = (sin® 0 + cos? #)* — 2sin® A cos® @

=1 — 2(sinf cos )?

= RHS U

Source: Chapter 8, Section 8.4 Trigonometric Identities

Explanation

+ Key identity used: sin? 6 + cos? § = 1 (from Section 8.4).

« Algebraic trick: sin® 6 + cos* § = (sin? 6 + cos? )% — 2sin? § cos? § — this is the standard a* +
b* = (a® + b?)% — 2a2b? identity. Examiners expect you to show this step explicitly.

 Squaring x = sin § + cos 6 to extract sin # cos 8 is the essential starting move — missing it loses marks.

Available for free from:
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Q95. [3]
sin@ — 2sin® @

Prove that ———— = tan 0

2cos360 — cos @
Previously asked in: 2024 30/3/1 Q30

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer
sinf — 2sin® 6
LHS = 3
2 cos® 0 — cos @
Take sin § common from numerator and cos 8 common from denominator:

sin (1 — 2sin? )
cosf(2cos? 6 — 1)

Since sin” § + cos? @ = 1, we have sin®§ = 1 — cos? 6, so:
1—2sin”6=1-2(1 —cos®) = 2cos’ 0 — 1
Substituting:

. 20 1
_ Slna(z cos” 6 1) — sin 6 =tanfd = RHS
cosf (2cos?0 —1)  cosf

Hence proved.

Source: Exercise 8.3, Q.4(vii), Chapter 8 — Introduction to Trigonometry

Explanation

« The key step is factoring sin 6 from the numerator and cos  from the denominator, leaving (1 — 2 sin? 6)
and (2cos?0 — 1).
« Then use the identity sin? @ = 1 — cos? 0 to show both brackets are equal, so they cancel.

« Examiners award 1 mark for correct factoring, 1 mark for applying the identity to show the brackets match,
and 1 mark for the final cancellation giving tan 6.
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CBSE CLASS X

Q96. | §8.5 Summary [1]
4sin A+ 3cos A .

4sinA—3cosAls

If 2tan A = 3, then the value of

7
A ——
\/113

V13

C3
D does not exist
Previously asked in: 2023 30/1/1 Q6

¢ Introduction to Trigonometry 8.2 Trigonometric Ratios = 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer
Answer: (C) 3

: 3 :
Given2tan A = 3 = tan A = 7" Dividing numerator and denominator by cos A:

4sin A+ 3cos A B 4tan A + 3 B 4 x
4sinA —3cosA 4tanA—3 4 x

+3 6+3
-3 6-3

oo poles

3

Explanation

The key trick is to divide both numerator and denominator by cos A, converting everything to tan A. Since
2tan A = 3, substitute tan A = 3/2 directly. This avoids finding individual sin and cos values. Examiners
expect this manipulation to be shown clearly in one or two steps.
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Q977. | § Introduction to Trigonometry (Chapter Header and Quote) | § 8.3 Trigonometric Ratios of Some Specific Angles [2]

If sin @ + cos @ = /3, then find the value of sin @ - cos 6.
Previously asked in: 2023 30/1/1 Q23(a) (OR-1)

¢ Introduction to Trigonometry 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer
Given: sin @ + cos 6 = /3
Squaring both sides:

(sin 6 + cos 9)2 = (v/3)?
sin? @ + 2sinf cosf + cos?§ = 3
Since sin? § + cos? § = 1:
1+ 2sinfcosf =3
2sinfcosf =2
c.sinf - cosf =1

Explanation

The key trick is to square both sides of the given equation, then apply the identity sin? 0 + cos® @ = 1. This
converts the sum into a product directly. Examiners award 1 mark for the correct squaring step and 1 mark for
the final value. Don't forget to substitute the Pythagorean identity before solving.

Qo98. [1]
% — ﬁ, in simplified form, is :

Atan® 6

Bsec?f

Ci1

D-—1

Previously asked in: 2023 30/6/1 Q7

¢ Introduction to Trigonometry | 8.4 Trigonometric Identities

Generated by claude-sonnet-4-6 - 2026-06-15 10:27 - grounding rag

Model Answer
cos? 6 1 _00320—1_—(1—cos29)_—sin29__1
sin?@  sin? 6 sin? sin® 6  sin®6
Answer: (D) -1
Explanation
Use the identity sin? 6 + cos? 6 = 1, so cos? @ — 1 = — sin? 6. The expression simplifies neatly to —1. Source:

Ch. 8, Section 8.4 Trigonometric Identities.
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Q99. | §9.2 Summary [4]
From the top of an 8 m high building, the angle of elevation of the top of a cable tower is 60° and the angle of depression
of its foot is 45°. Determine the height of the tower. (Take V3 =1.732).

Previously asked in: 2022 30/4/1 Q12

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:37 - grounding rag

Model Answer

Diagram: Let AB = 8 m be the building, CD be the cable tower. Draw BE I AC. Then BE = AC (horizontal
distance) and CE = AB = 8 m.

Step 1: Find horizontal distance (AC)

Angle of depression of foot of tower = 45°
In AABC (right-angled at C):

tan45°:j—g:>1:%:>AC’:8m
So BE=AC=8m.

Step 2: Find DE (height above building level)

Angle of elevation of top of tower = 60°

In ABED (right-angled at E):

DE DE
t = — = =— = DF =
an 60 BE V3 3 8v/3m

Step 3: Total height of tower

CD = CE + DE =8 + 83 = 8(1 + /3)

— 8(1+1.732) = 8 x 2.732 = 21.856 m

The height of the cable tower is 8(1 + \/g) m = 21.856 m.
Source: Chapter 9, Exercise 9.1 (Q.12), Heights and Distances

Explanation
o Draw a horizontal line from the top of the building to create two separate right triangles — this is the key
construction step examiners look for.
¢ Angle of depression (45°) gives the horizontal distance; angle of elevation (60°) gives the extra height
above the building.
o Total tower height = height of building + extra height = 8 + 8v/3.
o Always substitute V3 = 1.732 and compute the numerical value when the question asks for it.

e The textbook Q.12 uses a 7 m building; this variant uses 8 m — the method is identical.
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CBSE CLASS X

Q100. | §9.1 Heights and Distances || § 9.2 Summary [2]

The angle of elevation of the top of a tower from a point on the ground which is 30 m away from the foot of the tower, is
30°. Find the height of the tower.
Previously asked in: 2023 30/2/1 Q24(b) (OR-2)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances
Generated by claude-sonnet-4-6 - 2026-06-15 10:35 - grounding rag
Model Answer

Let AB be the height of the tower and BC = 30 m be the distance from the foot.
In right AABC, /ACB = 30°

tan30° — A8
anst = go
1 AB

V3 30

AB:E:M:wﬁm

V3 3
-. The height of the tower is 10\/3 m.

Source: Exercise 9.1, Q.4; Chapter 9 — Some Applications of Trigonometry

Explanation
e Draw a right triangle with the tower as the vertical side (AB), the ground distance as the base (BC = 30 m),
and angle of elevation at C = 30°.
» Use tan because you have the opposite side (height) and adjacent side (distance).
e Rationalise % by multiplying numerator and denominator by 1/3 to get 104/3.

o Examiner expects: diagram description (optional but good), correct trig ratio, clear working, and the final
answer in simplified surd form.
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Q101. | § 9.1 Heights and Distances || § 9.2 Summary 5]

As observed from the top of a 75 m high lighthouse from the sea-level, the angles of depression of two ships are 30° and
60°. If one ship is exactly behind the other on the same side of the lighthouse, find the distance between the two ships.
(Use /3 = 1-73)
Previously asked in: 2023 30/2/1 Q33(a) (OR-1)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Angles of Depression — Two Ships/Objects from a Lighthouse

Generated by claude-sonnet-4-6 - 2026-06-15 10:35 - grounding rag

Model Answer

Diagram: Let AB = 75 m be the lighthouse. Let C and D be the two ships, with D farther from the lighthouse.
Angles of depression to D and C are 30° and 60° respectively.

In right AABC (nearer ship, angle of depression = 60°):

AB
tan60° = —
an BC
75 75
V3 = C 7 5v/3m

In right AABD (farther ship, angle of depression = 30°):

t 30°—AB
an = BD

1 75
— =" . BD-753
J3 BD v3m

Distance between the two ships:
CD = BD — BC = 75v/3 — 25v/3 = 50v/3 m

=50 x 1.73 =[86.5 m]

Source: Chapter 9, Heights and Distances (Exercise 9.1, Q.13)

Explanation

¢ The angle of depression from the top of the lighthouse equals the angle of elevation from the ship to the top
(alternate angles), so tan is applied directly with height = 75 m.

¢ The ship closer to the lighthouse makes a larger angle of depression (60°), and the farther ship makes a
smaller angle (30°) — a common point students get wrong.

e CD = BD - BC s the key final step.

o Always substitute V3 = 1.73 at the end and state the unit (metres).

Available for free from:
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Q102. | §9.1 Heights and Distances || § 9.2 Summary 5]

From a point on the ground, the angle of elevation of the bottom and top of a transmission tower fixed at the top of 30 m
high building are 30° and 60°, respectively. Find the height of the transmission tower. (Use V3 =1.73)
Previously asked in: 2023 30/2/1 Q33(b) (OR-2)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:35 - grounding rag

Model Answer

Diagram: Let P be the point on the ground, AB = 30 m be the building, and BC = h be the transmission tower.
Let PA=d.

Step 1: In APAB (angle of elevation to bottom of tower = 30°):

t 3O°—A—B:>L—@
W TPA T BT d

d=30v3m
Step 2: In APAC (angle of elevation to top of tower = 60°, AC = AB + BC = 30 + h):

AC

30+ h
£ 3 _
PA:Mf

303
30+ h = V3 x 30V3 =90

tan60° =

h=90—-30=60m

Therefore, the height of the transmission tower = 60 m.
(Using \/§ = 1.73, the distances are consistent; the tower height is exactly 60 m.)

Source: Chapter 9, Exercise 9.1 (Q.7 variant), Heights and Distances

Explanation
¢ The key is setting up two separate right triangles from the same point P: one to the base of the tower
(bottom of tower = top of building) and one to the top of the tower.
e Use tan for both since you have opposite (height) and adjacent (horizontal distance) sides.
 Find the horizontal distance from the first triangle, then substitute into the second.
« Examiners award marks for: correct diagram (1 mark), correct equation for tan 30° (1 mark), correct equation
for tan 60° (1 mark), solving for d (1 mark), and final answer h = 60 m (1 mark).
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Q103. | §9.1 Heights and Distances || § 9.2 Summary 5]

One observer estimates the angle of elevation to the basket of a hot air balloon to be 60°, while another observer 100 m
away estimates the angle of elevation to be 30°. Find :

(a) The height of the basket from the ground.
(b) The distance of the basket from the first observer's eye.
(¢) The horizontal distance of the second observer from the basket.
Previously asked in: 2023 30/5/1 Q32
¢ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:36 - grounding rag

Model Answer

Setup: Let the two observers stand on the ground. Let the basket be at height A m. Let the horizontal distance
from the first observer (60°) to the point directly below the basket be d m. The second observer is 100 m farther
away, so their horizontal distance is (d + 100) m.

From first observer:

tan 60° :g:sx/ﬁ:g;»d:% - (1)
From second observer:
tan30° = ﬁhmo N % _ rhmo S d4100= V3 - (2)
Substituting (1) into (2):
h +100 = hV/3

V3

100 = /3 - 2 :h(?’_l):

3-1y_ 2
V3 V3

i

100+/3
h = Tf = 50v3m
(a) Height of the basket:

h = 50V/3 ~ 86.6 m

(b) Distance of basket from first observer's eye (line of sight):

_50v3

=

50 m
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50v/3

sin60° ?

=100 m

Line of sight =

(¢) Horizontal distance of second observer from the basket:
d+ 100 =50+ 100 = 150 m

Source: Chapter 9 — Heights and Distances, Section 9.1

Explanation

o Key method: Set up two right triangles sharing the same height h and solve simultaneous equations using
tan of each angle.

» Examiners award marks for: correct diagram/setup (1 mark), forming both equations (1 mark), solving for h
(1 mark), part (b) using sin or the Pythagorean relationship for the hypotenuse (1 mark), part (c) direct
substitution (1 mark).

e For (b), the "distance from the observer's eye" means the line of sight (hypotenuse), not the horizontal
distance. Use sin 60° = h/hypotenuse.

o Always verify: d = 50m, d + 100 = 150 m, and check tan 30° = 50\/?_)/150 = 1/\/§/
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Q104. | §9.1 Heights and Distances || § 9.2 Summary [31

The tops of two poles of heights 20 m and 28 m are connected with a wire. The wire is inclined to the horizontal at an
angle of 30°. Find the length of the wire and the distance between the two poles.
Previously asked in: 2022 30/3/1 Q8

+ Some Applications of Trigonometry 8.2 Trigonometric Ratios = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:36 - grounding rag

Model Answer

Let the two poles AB = 20 m and CD = 28 m be standing vertically. The wire connects their tops, i.e., A and C.
Difference in heights = 28 — 20 = 8 m = CE (where E is the point on CD such that AE is horizontal).

In right AAEC, the wire AC is inclined at 30° to the horizontal.

Length of wire (AC):
CFE
in30° = —
sin AC
1 - 8
2 AC
AC =16 m
Distance between the poles (AE = BD):
30° AFE
cos ==
AC
V3 AE
2 16
AE =8v/3m

.. The length of the wire is 16 m and the distance between the poles is 8\/§ m.

Source: Chapter 9 — Some Applications of Trigonometry

Explanation

e The key step is finding the vertical difference between the two poles (28 — 20 = 8 m), which becomes the
"opposite side" in the right triangle formed by the wire, the vertical height difference, and the horizontal
distance.

e Use sin 30° for the wire length (hypotenuse) and cos 30° for the horizontal distance (distance between
poles).

» Examiners expect a clear diagram description or labelling, correct trig ratio setup, and both answers stated
explicitly.
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Q105. | §9.1 Heights and Distances | | § 9.2 Summary [1]

From a point on the ground, which is 60 m away from the foot of a vertical tower, the angle of elevation of the top of the
tower is found to be 45°. The height (in metres) of the tower is :

A10+/3
B 30/3
Co60
D 30
Previously asked in: 2026 30/2/1 Q12

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:36 - grounding rag

Model Answer
Option C: 60
) . height h ) .
Usingtan4b® = ———— = —, and sincetan45” = 1, we get h — 60 m.
distance 60
Explanation
. opposite h . ) )
Apply tan(angle of elevation) = ———— = —. Since tan 45° = 1, height = 60 m directly. No surds

adjacent 60
involved — a common trap is confusing this with 30° or 60° cases.
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CBSE CLASS X

Q106. | §9.1 Heights and Distances || § 9.2 Summary [4]

Amrita stood near the base of a lighthouse, gazing up at its towering height. She measured the angle of elevation
to the top and found it to be 60°. Then, she climbed a nearby observation deck, 40 metres higher than her original
position and noticed the angle of elevation to the top of lighthouse to be 45°.

Based on the above given information, answer the following questions:
(i) Find C'D in terms of h (where h is the height). [1]
(ii) Find BD in terms of BC. [1]
(iii) Find the height CE of the lighthouse. [Use v/3 = 1-73] [2]

Previously asked in: 2025 30/1/1 Q38

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:34 - grounding stimulus

Model Answer
Let CE = height of lighthouse, CD = horizontal distance, DE = h (height above D), so CE = CD + DE...

Setup: Let BC = h (height of lighthouse above observation deck level), so BE = h. Let CD = horizontal distance
from Amrita to lighthouse base.

(i) From point B (observation deck), angle of elevation = 45°:

BE h
402— 1:— B_D:
tan 45 BD:> BD:> h
.CD=BD=h

(ii) From point B, angle of elevation = 45°:

t 45°—BE—1:>BD—BE—BC’
an =BD = = =

..BD = BC
(iii) From point A (ground level), angle of elevation = 60°. AB = 40 m, so AE = h + 40:

h + 40 h + 40
+ S ht

tan60° = =
an CD h

V3h=h+40= h(v/3 1) =40

40 _ 40(v/3+1)
V31 2

=20(vV3+1)
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h=20(1.73+1) =20 x 2.73 =54.6 m

S.CE=h+40=54.6+40=94.6 m

Explanation

e The key is setting BC = h (lighthouse height above deck level B) and noting CD = BD since tan 45° = 1.

o For part (iii), from A the full height seen is (h + 40) over horizontal distance h, giving the equation with V3.

o Rationalize the denominator properly. Examiners check the rationalization step and correct substitution of
V3 = 1.73.

o Label all parts clearly — examiners award step marks for correct tan ratio setup, equation, and final answer.
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CBSE CLASS X

Q107. | §9.1 Heights and Distances ' § 9.2 Summary 51

A boy standing on a horizontal plane is flying a kite with a string of length 60 m, at an angle of elevation of 30°. Another
boy standing on the roof of a 20 m high building, finds the angle of elevation of same kite to be 45 °. If both the boys are
on opposite sides of the kite, find the distance of the first boy from the base of the building. Also, find the height of the kite

from the ground. (Use V3=1. 73)
Previously asked in: 2026 30/3/1 Q35

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:36 - grounding rag

Model Answer
Let the height of the kite from the ground = h m.
For Boy 1 (on ground):

String length = 60 m, angle of elevation = 30°

in30° = f — L
"R T 60 2 60
.. Height of kite from ground = 30 m

For Boy 2 (on roof of 20 m building):
Height of kite above Boy 2's level = 30 — 20 = 10 m
Angle of elevation = 45°

.10 10
tan4" = — — 1= — — d=10m
d d
where d = horizontal distance of kite from the building.

Total distance of Boy 1 from base of building:

Let horizontal distance of kite from Boy 1 = x.

x NET
N°'=— — — = — — z=30V3
coS 50 5 50 T \/_m

Since both boys are on opposite sides of the kite:

Distance of Boy 1 from base of building =z + d = 30v/3 + 10

=30x1.73+10=51.9+10=61.9m

Height of kite from ground = 30 m; Distance of Boy 1 from base of building = 61.9 m.

Source: Chapter 9, Section 9.1 Heights and Distances

Explanation

» Use sin for Boy 1 (string is hypotenuse, height is opposite side).

» For Boy 2, subtract building height from kite height to get the vertical difference, then use tan 45° = 1.

e Use cos 30° to find the horizontal distance from Boy 1 to the point below the kite.

 Since the boys are on opposite sides, add the two horizontal distances to get the total distance between Boy
1 and the building base.
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o Examiners expect a clear diagram (optional but helpful), labelled equations, and substitution of V3 = 1.73 at
the final step.
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Q108. | §9.2 Summary 51
The angles of depression of the top and the bottom of an 8 m tall building from the top of another multistoried building
are 30° and 45°, respectively. Find the height of the multistoried building and the distance between the two buildings.
Previously asked in: 2025 30/2/1 Q32 (OR-2)

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:34 - grounding rag

Model Answer

Diagram: Let PC = multi-storeyed building, AB = 8 m tall building. Draw PQ horizontal from P. Angles of
depression to top (B) and bottom (A) of AB are 30° and 45° respectively.

By alternate angles: .PBD = 30° and PAC = 45°, where BD I AC (horizontal distances).

Let PD = h m (height above B), so PC=PD + DC =h + 8.
Also, AC = BD (distance between buildings).

In right APAC:

In right APBD:

PD 1 h

t T = e —_— = — BD =h
an 30 BD:>\/§ =D = V3
Since AC=BDand PC=h + 8:
h+8=hV3
8 V3+1

h(vV3—1)=8=h= =4(v/3+1)m

X
vV3—-1 V3+1

Height of multi-storeyed building:
PC=4(V3+1)+8=4V3+4+8=4(v/3+3)m
Distance between buildings:
AC=PC=4(vV3+3)m

Source: Chapter 9 — Heights and Distances, Example 6

Explanation
o Draw a clear labelled diagram — examiners award 1 mark for it.
¢ The key step is using alternate interior angles to convert angles of depression into angles of elevation
inside the right triangles (-QPB = .PBD = 30°, etc.).
e Set up two tan equations, then solve simultaneously using AC = BD and PC = PD + 8.
o Rationalise the denominator when computing PD — leave answer in surd form as 4(\/§ +3) m.

» Both the height and the distance come out equal here, which is a good self-check.
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Q109. | §9.1 Heights and Distances || § 9.2 Summary [1]

Assertion (A): A ladder leaning against a wall, stands at a horizontal distance of 6 m from the wall. If the height of the wall
up to which the ladder reaches is 8 m, then the length of the ladder is 10 m.

Reason (R): The ladder makes an angle of 60° with the ground.

Select the correct answer from the codes (A), (B), (C) and (D) given below:

A Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the Assertion (A).

B Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the Assertion (A).
C Assertion (A) is true, but Reason (R) is false.

D Assertion (A) is false, but Reason (R) is true.

Previously asked in: 2025 30/3/1 Q19

+ Some Applications of Trigonometry 8.2 Trigonometric Ratios 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:34 - grounding rag

Model Answer
(C) Assertion (A) is true, but Reason (R) is false.

Assertion is true: by Pythagoras theorem, ladder = /62 + 82 = 4/100 = 10 m. Reason is false: the angle the
ladder makes with the ground is tan " (8/6) ~ 53°,not 60°.

Explanation
 Verify the Assertion using the Pythagoras theorem (no trigonometry needed).

» To check Reason, use tan § = opposite/adjacent = 8/6 = 4/3; this gives ~ 53", not 60°. So Reason is
false, making option (C) correct.

o In Assertion-Reason questions, always verify both statements independently before choosing the option.
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Q110. | § 9.1 Heights and Distances | § 9.2 Summary [4]

A lighthouse stands tall on a cliff by the sea, watching over ships that pass by. One day a ship is seen approaching
the shore and from the top of the lighthouse, the angles of depression of the ship are observed to be 30° and 45°
as it moves from point P to point Q. The height of the lighthouse is 50 metres.

Based on the information given above, answer the following questions:
(i) Find the distance of the ship from the base of the lighthouse when it is at point Q, where the angle of depression is
45°. 1]
(ii) Find the measures of /PBA and ZQBA. [1]
(iii) Find the distance travelled by the ship or the speed of the ship. [2]
Previously asked in: 2025 30/3/1 Q37
+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles

Angle of Depression from top of lighthouse/tower to a moving object = Distance travelled by a moving ship using two angles of depression

Generated by claude-sonnet-4-6 - 2026-06-15 10:34 - grounding stimulus

Model Answer

Let A be the top of the lighthouse, B be the base, height AB = 50 m.
(i) Distance of ship at Q (angle of depression = 45°):

In AABQ: tan 45° = AB/BQ

50
BQ @
(ii) Measures of APBA and :QBA:
Since AB 1 BP (base is horizontal), both .PBA and -QBA = 90°.
(iii) Distance travelled by the ship (PQ):

In AABP: tan 30° = AB/BP
1 50

— = — = BP =50V3
=2 Vim

Distance travelled = PQ = BP — BQ
= 50v/3 — 50 = 50(v/3 — 1) m ~ 50(1.732 — 1) = 36.6 m

Source: Chapter 9 — Some Applications of Trigonometry

Explanation
e Part (i): Straightforward tan ratio with 45°; tan 45° = 1 so BQ = height = 50 m.
o Part (ii): .PBA and -QBA are the angles at base B in the respective right triangles, both equal 90° since the
lighthouse is vertical and the ground is horizontal.
o Part (iii): Find BP using tan 30°, then subtract BQ from BP. Remember to simplify and rationalize.
Examiners expect the expression 50(\/§ — 1) m clearly shown.
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Q111. | §9.2 Summary [5]
From the top of a 45 m high light house, the angles of depression of two ships, on the opposite side of it, are observed to be
30° and 60°. If the line joining the ships passes through the foot of the light house, find the distance between the ships.
(Use /3 = 1.73)

Previously asked in: 2024 30/2/1 Q34

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Generated by claude-sonnet-4-6 - 2026-06-15 10:34 - grounding rag

Model Answer

Diagram: Let AB = 45 m be the lighthouse. Ships are at C and D on opposite sides, with foot of lighthouse at B.
Angle of depression to C = 60°, angle of depression to D = 30°.

For Ship C (angle of depression = 60°):
In AABC,

tan60° = 28
andt = o

45
V3=125

45 453
BC="2_2VY2_15,/3m
V3 3

For Ship D (angle of depression = 30°):

In AABD,
AB
tan30° = ——
an BD
1 45
V3 BD
BD = 45v/3m

Distance between the two ships:

CD = BC + BD = 15V3 + 45v/3 = 60v/3 m

=60 x 1.73 =|103.8 m

Source: Some Applications of Trigonometry, Chapter 9
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Explanation

* Since the ships are on opposite sides, distances BC and BD are added (not subtracted).

¢ The angle of depression from the top equals the angle of elevation from the ship's position (alternate angles
with horizontal), so directly use tan in the right triangle formed.

« Always rationalize 22 to get 15/3 — examiners check this step.

V3
¢ Substitute \/§ = 1.73 only in the final step to avoid rounding errors midway.

e Drawing a neat labelled diagram typically earns 1 mark on its own.

Q112. § 9.1 Heights and Distances | § 9.2 Summary [1]

From a point on the ground, which is 30 m away from the foot of a vertical tower, the angle of elevation of the top of the
tower is found to be 60°. The height (in metres) of the tower is :

A104/3
B 30V/3
C60
D 30

Previously asked in: 2024 30/3/1 Q7

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances
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Model Answer
Option B: 304/3 m
h h
Using tan 60° = —, we get /3 = —, so h = 304/3 m.
30 30
Explanation
o : : height : :
This directly applies tan(angle of elevation) = ———————. The base is 30 m and angle is 60°, so

) base distance
multiply 30 by tan 60" = /3. This mirrors Example 1 of Chapter 9 (where base = 15 m gave 15v/3). Don't

confuse with Exercise Q4 (which has the same base but angle 30°, giving a different answer).
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Q113. | §9.1 Heights and Distances || § 9.2 Summary 5]

From a point on the ground, the angles of elevation of the bottom and the top of a transmission tower fixed at the top of a
20 m high building are 45° and 60° respectively. Find the height of the tower.
Previously asked in: 2024 30/3/1 Q34

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles 9.1 Heights and Distances
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Model Answer
Diagram: Let AB = 20 m (building), BC = tower, P = point on ground, PB = horizontal distance.

Step 1: In APAB, angle of elevation of bottom of tower (top of building) = 45°.

tands’ = 2B . 120 pa_ 9
ane = py ~ PA —avm

Step 2: Let height of tower BC = h m. Then total height PC = (20 + h) m.
In APAC, angle of elevation of top of tower = 60°.

. AC 20+ h
t = — = =
an 60 PA V3 50
Step 3: Solving:
20v/3 =20+ h

h =203 —20=20(v/3—-1)m

. Height of the tower = 20(\/§ —1)m =~ 14.64 m
Source: Exercise 9.1, Q.7; Chapter 9 — Some Applications of Trigonometry

Explanation

» The key is setting up two separate right triangles from the same point P: one to the base of the tower (top
of building) and one to the top of the tower.

» Since 45° elevation gives tan 45° = 1, the horizontal distance equals the building height (20 m) — this is the
crucial first step.

o Examiners expect a labelled diagram, both tan equations shown clearly, and the final answer simplified to
20(\/§ — 1) m. Writing the decimal approximation is optional but appreciated.
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Q114. | §9.1 Heights and Distances | | § 9.2 Summary [1]
At some time of the day, the length of the shadow of a tower is equal to its height. Then, the Sun's altitude at that time is :
A 30°
B 45°
C60°
D 9o°
Previously asked in: 2024 30/4/1 Q14

+ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances
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Model Answer

Option B: 45°

When shadow length = height of tower, tan 6 = height/shadow = 1, so 0 = 45°.
Explanation

Let tower height = h; shadow length = h. Sun's altitude = angle of elevation 6, sotan 6 =h/h =1 = 0 = 45°.
Remember: tan 45° = 1 is a standard trigonometric value.
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Q115. | § 9.1 Heights and Distances || § 9.2 Summary 5]

The angle of elevation of the top of a tower 24 m high from the foot of another tower in the same plane is 60°. The angle of
elevation of the top of second tower from the foot of the first tower is 30°. Find the distance between two towers and the
height of the other tower. Also, find the length of the wire attached to the tops of both the towers.

Previously asked in: 2023 30/1/1 Q33(a) (OR-1)
¢ Some Applications of Trigonometry 8.3 Trigonometric Ratios of Some Specific Angles = 9.1 Heights and Distances

Length of wire between tops of two towers (Pythagoras / distance formula in context)

Generated by claude-sonnet-4-6 - 2026-06-15 10:37 - grounding rag

Model Answer
Let tower AB = 24 m (first tower), tower CD = h m (second tower), and distance between them = BC = d m.
Step 1: Find distance between towers (d)
From foot of tower CD (point C), angle of elevation of top of AB = 60°.
In AABC:
AB 24

24
t Y= = —=d= =
an 60 BC:>\/§ 7 NG 8v/3 m

Step 2: Find height of second tower (h)
From foot of tower AB (point B), angle of elevation of top of CD = 30°.
In ABCD:

cD 1 h 8v/3

— = =——=h=
BC " 3 8.3 V3

Step 3: Find length of wire (AC) joining tops of both towers

tan30° =

AC = \/BC? 1 (AB — CD)? = 1/ (8v/3)? + (24 — 8)?

— /192 + 256 = /448 = 41/28 = 8¢/Tm

Results: Distance between towers = 8+/3 m, height of second tower = 8 m, length of wire = 84/7 m.
Source: Chapter 9, Section 9.1 Heights and Distances

Explanation
e Draw a clear diagram and label both towers before solving — examiners award a mark for the diagram.
o Use tan ratio since you know the opposite (height) and adjacent (distance) sides.

 For the wire length, apply Pythagoras on the right triangle formed by the horizontal distance and the
difference in heights (since tops are at different levels).

« Keep exact surd form unless told to approximate; /448 = /64 x 7 = 84/7.
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Q116. | §10.4 Summary [2]
If two tangents inclined at an angle of 60° are drawn to a circle of radius 3 cm, then find the length of each tangent.
Previously asked in: 2024 30/5/1 Q21(a) (OR-1)

o Circles | 10.2 TangenttoaCircle = 10.3 Number of Tangents from a Point on a Circle = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:23 - grounding rag

Model Answer

Let the external point be P and centre be O. The angle between the two tangents = 60°, so . TPO = 30° (since OP
bisects the angle between tangents).

Radius OT = 3 cm, -OTP = 90° (radius L tangent).

In right AOTP:

oTr 1 3

tan30° = —— = =
an TP ~ 3 TP

TP = 3v/3 cm

The length of each tangent is 3\/?_> cm.

Source: Chapter 10, Circles

Explanation
o The key property used: radius is perpendicular to tangent at point of contact (Theorem 10.1), and OP bisects
the angle between the two tangents (since the two tangents from an external point are equal).
» The full angle between tangents is 60°, so the half-angle at P in the right triangle is 30°. Use tan 30° =
opposite/adjacent = radius/tangent length.

« Examiners expect you to show the right triangle formation and the trigonometric step clearly.
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Q117. | §10.2 Tangent to a Circle | | § 10.4 Summary [1]
In the given figure, AB is a tangent to the circle centered at O. If OA = 6 cm and ZOAB = 30°, then the radius of the
circle is :

(a) 3 cm

() 3v/3 em

()2 cm

(@ V3 em
Previously asked in: 2023 30/5/1 Q11

o Circles  10.2 Tangent toa Circle = 8.3 Trigonometric Ratios of Some Specific Angles
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Model Answer
() 3v/3 cm
. . o . ... OB 1
Since OB 1 AB (radius 1 tangent), in right AOAB: sin30° = OA’ so OB =6 x >
L o, .. T .
Wait — sin(ZOAB) = —,i.e.,sin30° = —, givingr = 3 cm. (a) 3 cm
OA 6
Explanation
In right AOAB, / OBA = 90° (radius | tangent). The angle at A is 30°, and OA (hypotenuse) = 6 cm. Using sin:
sin30° = h_;)g(%fse = 8—ﬁ = % Since sin 30° = %, we get 7 = 3 cm. The correct answer is (a) 3 cm. A

common mistake is using tan or cos instead of sin — remember OB is the side opposite to -OAB, and OA is the
hypotenuse.

Available for free from:
https://cbsegradeiostudyguide.com
https://github.com/orgs/cbse-free-resources/repositories

From previous CBSE Board Exam questions - Code HAJQTI Page 134 of 139



Mathematics Standard (041) - Question Paper & Answer Key

CBSE CLASS X Introduction to Trigonometry

30 Jun 2026

Q118. | §10.2 Tangent to a Circle | § 10.4 Summary [1]

In the given figure, PQ and PR are tangents to a circle with centre O and radius 3 cm. If ZQ PR = 60°, then the length of
each tangent is :

A3\/§crn
B3 cm
C6cm

DV3em
Previously asked in: 2026 30/3/1 Q2

o Circles  10.2 Tangent to a Circle = 10.3 Number of Tangents from a Point on a Circle = 8.3 Trigonometric Ratios of Some Specific Angles

Generated by claude-sonnet-4-6 - 2026-06-15 10:26 - grounding rag

Model Answer

Option (A) 3\/§ cm

Since OQ L PQ (radius L tangent), in right AOQP: -OQP = 90°, QPR = 60° = QPO = 30°.

So tan 30° = 0Q/PQ = 1/V3 = 3/PQ = PQ = 3V3 cm.

Explanation

e The key property used: radius L tangent at point of contact (Theorem 10.1).

e Since OP bisects -QPR (Theorem 10.2 Remark), QPO = 30°.

e Apply tan 30° = opposite/adjacent = OQ/PQ in right AOQP.

» Many students mistakenly use sin or cos; here tan is direct since OQ (radius) and PQ (tangent) are the two
legs.
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Q119. | §10.1Introduction || §10.2 Tangent to a Circle | § 10.4 Summary [3]

In the adjoining figure, TP and TQ are tangents drawn to a circle with centre O. If ZOPQ = 15° and ZPT() = 6, then
find the value of sin 26.
Previously asked in: 2025 30/6/1 Q31

o Circles  10.2 Tangent to a Circle = 10.3 Number of Tangents from a Point on a Circle = 8.3 Trigonometric Ratios of Some Specific Angles
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Model Answer
Given: TP and TQ are tangents from external point T to circle with centre O. -OPQ = 15°, .PTQ = 6.
From Example 2 (Theorem): / PTQ) = 2/0PQ

0=2x15"=30"

Therefore:

sin20 = sin(2 x 30°) = sin60° = —

S

sin 20 =

©[%

Source: Chapter 10, Example 2

Explanation

 The key result used here is from Example 2 of the chapter: ZPT() = 2/0OP(). This is derived using the
fact that TP = TQ (equal tangents), making ATPQ isosceles, and / OPT = 90° (radius | tangent).

¢ Once 0 = 30°, compute sin 20 = sin 60° directly.

o Examiners award marks for: identifying the relationship 6 = 2 x 15°, finding 6 = 30°, and correctly evaluating
sin 60°. Show each step clearly.
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Q120. | §11.1 Areas of Sector and Segment of a Circle [3]

In the given figure, chord AB subtends an angle of 120° at the centre of the circle with radius 7 cm. Find (i) perimeter of
major sector OACB, and (ii) area of the shaded segment, if area of AOAB = 21-2 em?.

Previously asked in: 2026 30/3/1 Q27
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Model Answer
Given: radius r = 7 cm, »AOB = 120°, area of AOAB = 21.2 cm?2
Angle of major sector OACB = 360° — 120° = 240°

(i) Perimeter of major sector OACB:

240 2 22 88
Lengthofarc ACB= — X 2r = = X 2 X — X 7= —cm
360 3 7 3
. 88 88 88 442 130
Per1meter=arcACB+OA+OB=§+7+7=?+14: 3 == ~ 43.33 cm
(ii) Area of shaded (minor) segment:
120 22 1 154
Area of minor sector OADB= — X — X 7 X 7= — X 154 = — cm?2
360 7 3 3
Area of minor segment = Area of minor sector — Area of AOAB
154

== - 21.2 = 51.33 — 21.2 ~ 30.13 cm?

Source: Areas Related to Circles, Chapter 11

Explanation
o The major sector angle is always (360° — given angle). For perimeter, add the two radii to the arc length —
examiners commonly deduct marks if radii are omitted.
o The shaded region in the figure is the minor segment (below chord AB), so use the minor sector (120°)
minus the area of AOAB.
o Use n = 22/7 as instructed in the chapter unless told otherwise.
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Q121. | §11.2 Summary [4]

Anurag purchased a farmhouse which is in the form of a semicircle of diameter 70 m. He divides it into three
parts by taking a point P on the semicircle in such a way that /PAB = 30° as shown in the following figure,
where O is the centre of semicircle. In part I, he planted saplings of Mango tree, in part I, he grew tomatoes and
in part III, he grew oranges.

Based on given information, answer the following questions.
(i) What is the measure of ZPOA ? [1]
(ii) Find the length of wire needed to fence entire piece of land. [1]
(iii) Find the area of region in which saplings of Mango tree are planted. [2]
Previously asked in: 2025 30/6/1 Q36
# Areas Related to Circles = 11.1 Areas of Sector and Segment of a Circle = 8.3 Trigonometric Ratios of Some Specific Angles
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Model Answer
Given: Diameter AB = 70 m, so radius = 35 m. -PAB = 30°.
(i) Measure of :POA:

Since AB is diameter and P is on the semicircle, by the inscribed angle theorem:
+POA =2 x .PAB =2 x 30°=60°
(ii) Length of wire to fence entire land:

Perimeter = Diameter + Semicircular arc
22
=70—|—7r7‘=70—|—7 x35=70+110 =180 m

(iii) Area of region I (Mango saplings — sector POB):
+POB =180° — APOA =180° - 60° = 120°

0 120 22
A fsector POB = — x 71’ = — x — x 35 x 35
rea of sector 360" <™ ~ 360 X 7
122 1 B , 3850
=3 X - ><1225—3 X 3850 = 1283.33 m” ~ 3 m

Source: Areas Related to Circles, Case Study Application

Explanation

o Part (i): The central angle is twice the inscribed angle subtending the same arc (Inscribed Angle Theorem),
so .POA =2 x 30° = 60°.

o Part (ii): Fencing = straight diameter + curved arc (half circumference). Don't forget the diameter!

e Part (iii): Mango region is sector POB. .POB = 180° — 60° = 120°. Use sector area formula %71’7‘2.

Examiners award marks for correct angle identification and formula application.
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Q122. | §11.2 Summary 5]

A chord of a circle of radius 14 cm subtends an angle of 60° at the centre. Find the area of the corresponding minor
segment of the circle. Also find the area of the major segment of the circle.

Previously asked in: 2023 30/1/1 Q34
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Model Answer
Given: Radiusr = 14 cm, 6 = 60°, 1 = 22/7

Step 1: Area of minor sector

22 1 22
7rr2—ﬂ><7><14><14:—><7><196:¥%102.67cm2

Area of sector = =
360

— X
360
Step 2: Area of triangle OAB

Draw OM 1 AB. Since 6 = 60°, ~LAOM = 30°.

(=}

OM = 14c0s30° = 14 x ? — 7/3em

1
AM = 14sin30° :14><§:7cm:>AB:14cm

Area of NAOAB = % % 14 X 7v/3 = 49v/3 ~ 49 x 1.732 = 84.87 cm?

Step 3: Area of minor segment

= 102.67 — 84.87 = 17.80 cm?

Step 4: Area of major segment

22
— 7r? — minor segment = = X 196 — 17.80 = 616 — 17.80 = 598.20 cm?

Source: Areas Related to Circles, Section 11.1

Explanation

+ Key formula: Area of segment = Area of sector — Area of triangle OAB.

e For 0 = 60°, triangle OAB is equilateral (OA = OB =r, and the half-angle gives sin 30° = %2, making AB=r =
14 cm), which is a useful shortcut to verify.

o Use V3 = 1.732 unless the question provides a specific value.

» Major segment = Total circle area — minor segment area. Show all steps clearly; marks are awarded for each
stage of working.
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