MATHEMATICS
WORKSHEET_090925
CHAPTER 08 INTRODUCTION TO TRIGONOMETRY
(ANSWERS)
SUBJECT: MATHEMATICS MAX. MARKS : 40

CLASS : X DURATION : 1% hrs

General Instructions:

(i). All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.

1. The value of sin? 30° — cos® 30° is

NE

1 3 3 2

(a) -5 (b) - (c) 5 (d) 3
1
Ans. (a) -5

sin? 30° — cos® 30° = (

2. IfsecA +tanA =xthentan A =

2 1 x* -1 2X
@ ®) > ©) — @ =

x? -1

Ans: (c)

sec A +tan A =x
Also sec” A —tan” A =1
= (secA—-tan A) (sec A +tanA) =1
—x(secA—-tan A) =1

SosecA—tan A = %

Now, subtracting (i) from (i), we have
o]
tan A = 5

3. If sin x + cosec x = 2, then sin*® x + cosec®® x =
(a) 219 (b) 2% (c) 2 (d) 2%
Ans. (¢) 2
sin X + cosec X = 2

. 1 . .
=>sinXx+ —— =2=sin?x+1=2sinx
sin x
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= (sinx-1)?=0=sinx=1
=>cosecx=1
~sin®x+cosec®®x=1+1=2

4. Ifsin 0= ~/3 cos 0, 0°<0<90° then 0 is equal to

(a) 30° (b) 45° (c) 60° (d) 90°
Ans. (c) 60°
sin 6 = v3cos 0= LY _ /3
cosB

=tanf = v'3 = tan 60° = 6 = 60°

asin@+bcosd is
asin@ —bcosé

5. Iftan 0= % then the value of

a’—b? a’+b? a b
a) —— b) ———— C) ——— d) ——
()a2+b2 ()az—bz ()a2+b2 ()a2+b2
a’+b?
Ans. (b) YR

asin® bcosH
asinB®+hcosB® _ cosB cosB
asin®-bcos® asin@® beosH
cosB cos®

a}(i+ b
_atan®+b _ b _ a+b
atan®-b . a_, G -p’
b
6. secA=7?
1 1 1 \J1+cot® A
(@ — (b) ) — (d) ————
cot A CoSecA J1+cot? A cot A
2
Ans: (d) v1+cot® A
cot A
1
_ 1 _ sinA _cosecA _ +'1+cot’A
Wt e cos A cosA 0 cotA 0 cotA
sin A

7. IfsinO + cosb = \/2, then tan6 + cot 0 =
(@)1 (b) 2 (c)3 (d) 4
Ans: (b) 2
Sin 0 + cos 0 = /2
Squaring on both sides, we get
sin” @ + cos” 6 + 2sin 6 cos 6 = 2

— 1+2sinBcos@=2 [vsin®8 + cos’H = 1]
; 1
= 2sinBcosb=1 = smE)cosE)zE

sin® cosB _ sin® 0+ cos’ O

But tan 6 + cot 6 = - = =2
cos® sin® cosBsin6
1
8. Thevalue of ———=
tan 6 + cot @
(a) cos 0 sin 0 (b) sec B sin 0 (c)tan O cot O (d) sec 0 cosec 6
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Ans: (a) cos 0 sin 0

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of
reason (R). Mark the correct choice as:

(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.

9. Assertion (A): The value of each of the trigonometric ratios of an angle do not vary with the
lengths of the sides of the triangle, if the angle remains the same.
Reason (R): In right AABC, £B = 90° and ZA = 0, sin 6 = % < 1 and cos 0 = %< 1as

hypotenuse is the longest side.
Ans. (b) Both assertion (A) and reason (R) are true but reason (R) is not the correct explanation
of assertion (A).

10. Assertion (A): In a AABC, right angled at B, if sin A = % then cos A = g and tan A = %

Hyp(.)tenuse and tan 0 = Adjace.nt
Adjacent Opposite
Ans. (c) Assertion (A) is true but reason (R) is false.

Reason (R): For acute angle 0, cos 6 =

SECTION-B

Questions 11 to 14 carry 2 marks each.

(L+sin@)(1—sinO)

11. If tan 0 =3/4, evaluate
(1+cosB)(L—cosO)

Ans: tan6?:§:>cot6?=ﬂ
4 3

L+sin@)1—sind) 1-sin’6 cos’ O _cot?0 _(4}2 16
(1+cos@)(1-cosh) 1-cos’6 sin’6 -

cosf—sind 1-+/3
cosf+sind  1++/3

12. Find an acute angle 6 when

. cosf-sing 1-+/3
" cos@+sind  1++/3

Dividing the numerator and denominator of LHS by cos 0, we get
1-tan6 1-+/3
1+tané B 1++3
Which on simplification (or comparison) gives
tan0 =3 = 0 =60

Ans

13. If sin(A + B) = 1 and cos(A — B) = V/3/2, 0°< A + B <90° and A > B, then find the measures of
angles A and B.
Ans:sin(A+B)=1=sin90° soA+B=90° .......... (i)
cos(A—B)=3/2=cos 30°% so A-B=30" ......... (ii)
Solving (i) & (i) £A =60° and B = 30°

14. If A =60°and B = 30°, verify that: sin (A + B) =sin A cos B + cos A sin B
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Ans. LHS =sin(A + B) =sin(60° + 30°) =sin 90° =1
RHS =sin A cos B + cos Asin B
=sin 60° cos 30° + cos 60° sin 30°

3 311 31 4
e e |
22 272 4 4 4

« LHS = RHS

SECTION-C

Questions 15 to 17 carry 3 marks each.

3 3
15. Prove that: tan ? + COt? =secdcosecld —2sin9cosé
1+tan“@ 1+cot @

Ans:
sin®@ cos> 6 sin® @ cos’ 0
3 T - ;
LHS=_¢0s 2 + S 2 — cos’ 0 - sin” 0
e sin” 0 14 C08 0 cos” @ +sin’ O sin® 0+ cos’ 0
cos’6 sin” 6 cos2 0 sinZo
— Sm39+C0539 _ sin® 0 + cos* 0 _ (sin? 6 + cos” B)? — 2sin” 0 cos” 6
cos0 sin® cosB sin@ B cosf sin®
B 1-2sin%6cos?6 _ 1 2sin” 6 cos? 6
cosf sin 0 "~ cos@ sin® cos0 sin6
=secBcosecH-2sinBOcosH = RHS
OR
tan @ cot@
Prove that: + =1+secOcosecO
1-cotd 1-tan@
tan cot
Ans. LHS = 0 + 0
1-cotd 1-tan@
sin@ cos@ sin@ cos@
- _Cos® _ _sin@ ___cos® . __ sind
1- cos@ 1- sin@ sin@-cos@® cos@ —sinf
sin@ cos@ sin@ cosé@
B 1 sin®  cos’6 | 1 sin® 0 —cos® 6
sin@—cos@| cos@ sind sin@—-cos@| cos@sin@
B 1 y (sin@—cos ) (sin® @ +cos® @ +sin 6 cos H)
sin@ —cosé cos@siné
_1+sinfcosf 1 sin g cos O

- = — + - =1+secOcosecd = RHS
cos@sin@ cos@singd cos@sing

2 2
16. Prove that: (1“&” Aj _(d-tanA)

1+cot? A (1—cot A)?
1+tan®A) 1+tan®* A  1+tan’A
1+ cot’ Aj g 1 1+tan®A
tan’ A tan’ A
S (1—tan A)? _ (-tan A)? _ (-tan A)? _ (1-tan A)? 2
(1-cot A)® 1 * (tanA-1) (tan A-1)°
( _tanAj ( tan A j tan® A

Ans. LHS =[ an® A

=~ LHS = RHS
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l+secfd—tanf 1-sind

1+secO+tand  cos@
1+secd—tan@

17. Prove that:

Ans. LHS =
1+secO+tané@
_sec’0—tan’O+secOd—tan®  (secd —tanO)(secO +tano +1)
1+secd+tan@ 1+secO+tané
—secO_tan g = 1 _S|n9:1—sm9 — RHS
cos@ cosé coso
OR

Prove that (cosec A —sin A)(sec A —cos A)(tan A +cot A) =1
Ans: LHS = (cosecA —sin A)(sec A—cos A)(tan A+ cotA)

1 . 1 cosA sinA
=| ———SInA —COSA || — +
sin A cos A SiINA CcosA

[ coc A — 1 sing }

,COSeCA=———,——=tand
COS A sin A cos@

=l—sinzAxl—coszAxsinzA+coszA
SinA COSA SiNACOSA
=coszAxsinzA><

SinA  cosA SinAcosA
=1=RHS

[ sin® @ +cos” 0 :1}c

SECTION -D
Questions 18 carry 5 marks.

18. (a) Prove that Cos A + L+sin A =2sec A €))

1+sinA  CcosA
cos A +1+sinA

1+sinA cosA
B cos’ A + (1+sin A)? B cos’ A +1+sin’ A +2sin A

Ans: LHS =

CosA(1+sinA) CosA(1+sinA)
_ 2+23|n.A _ 2 _ 2secA = RHS
cos A(Ll+sin A) cosA
sin A—2sin® A

(b) Prove that:

=tan A 2
2cos® A—cos A @)

Ans:

LPES — sin A - 2sin® A

2c08% A—cos A

sinA(1-2sin®A) _ sinA[l1-2sin® A]
cos A(2 cos® A— 1) B cos A[2(1 - sin’ A)-1]
sin A(1-2sin® A)

g =tanA =RHS
cosA(l—2sinfA) "

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Three friends — Anshu, Vijay and Vishal are playing hide and seek in a park. Anshu and Vijay
hide in the shrubs and Vishal have to find both of them. If the positions of three friends are at A,
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B and C respectively as shown in the figure and forms a right angled triangle such that AB = 9
m, BC = 3+/3 mand 2B =90°

) &

Eq!'ﬁm

W

9m A

i e
Now based on the above answer the following:
(i) Find the measure of ZA.
(ii) Find the measure of 2C.
(iii) Find the length of AC.
OR
Find the cos 2A.
Ans. (i) With the help of trigonometric ratios and angles; A = 230°
(if) C = 260°
(i) AC=63m
OR

C0s2A = cos 60° =

N | =

20. During a sudden, violent storm, a tall old tree in a neighborhood park is struck by strong winds.
It breaks off near its base, and the top portion of the tree topples over, resting on the ground. A
group of children playing nearby are curious to know the original height of the tree. They grab a
measuring tape and measure the distance from the foot of the tree to the point where the top
touched the ground. The broken part bends so that the top of the tree touches the ground, making
an angle of 30° with the ground. The distance from the foot of the tree to the point where the top

touches the ground is 8 meters.

30

(a) What is the height of the point where the tree broke from the ground? (1 mark)
(b) What is the length of the broken part of the tree? (1 mark)

(c) What was the total height of the tree before it broke? (2 marks)

Ans. (a) In right AABC, tan 30° = AB/BC
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= 1/N3 = AB/8

= AB = 8/\3

(b) In right AABC,

cos 30° = BC/AC

We know that, cos 30° = v3/2

= 3/2 = 8/AC

= AC = 16/\3

(c) Total height of the tree = AB + AC = 16/\3 + 8/v/3 = 24/\3 = 8\3 m.
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