Trigonometric Function

Find the value of, \/1 +cos 6 \/1 —cosé

+
1-cos@ 1+ cosé@

(a) 2secO (b) secO (c) 2cosecd

If tan@ = % , find the value of asind —bcosd

asin@+bcosd
a?-b? (b) b2-a® a’+b?
aZ4+b? b%+a? a®-b?

(a)

If cos@ + sin@ = «/5 cos@ , then cos —sing =

(a) J2cos@ (b) J2sing (c) cos@

Which of the following is possible?

2 2

(a) cosé?:x+l (b) secO = > (c) cosec@ = X
X 1+x 1+x

2

Iftan 6 =2 , where x and y are whole numbers, find siné .

(@) ——2 (b) —X (c) —2—
vZ — X2 X2 —y? X2+ y?

If sin A+sin® A=1, find the value of the expression (cos®A +cos*A).

(@1 (b) (c) 2

N

I sinf +cosf _ \/?_>+1
sind—cos® 3-1

(a) 90° (b) 45° (c) 30°

, find the acute angle 6.

QUESTIONS

(d) None of these

(d) None of these

(d) None of these

(d) None of these

2
(d) tang= X FX*L
x“=3x+5
X
(d) yz _ x2
(d) 3
(d) 60°
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10.

11.

12.

13.

14.

15.

16.

1 +
1+sin@ 1-sin@

(a) 2sec? @ (b) 2cos® @ (c) O

is equal to

sinf+cosf sinf—cosf

+ =
sinfd—cos@ sinf+cosd

2 2

- b) ———— both (A) & (B

@) o Z2cos?d ©) Santo 1 (€) both (A) & (B)
. 2

If 1+ana :m—z, then sin « is:

l1-sinag n

m? +n® m? —n® m? +n®

b

(@) m? —n? (o) m? +n? n? +m?

If secO +tan@ = 2 , then find the value of sin 4.

3 2 3
2 b) £ 2
(a) 3 (b) z (c) =
fl +sing
l1-sin@ ——
(a) secO +tand (b) sec@ — cotd (c) cosecO +tan@

What is the value of tané in the adjoining figure?
»

(a)

Wl
Ca
w| s
°

In the given fig. What is the value of cos¢?

B
]l
G
ol w

(d) None of these

(d) cosec@ —tan@




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

If x=msind and vy =n cosd, What is the value of n’x? + m”y??
(@) mn (b) mn? (c) 1 (d) m®n®

[ cos 20° 2cosf _k , what is the value of k?

sin70° | sin(90°—0) 2
(a) 4 (b) 5 (©) 6 (d) 1

Which of the following is equal to 2 tan?A—2 sec?A—5 cot?A+5 cosec?A?
(a) 2 (b) 3 (c)4 (d) 5

Which of the following is equal to a (1 + tan249) (1-sind)(1+sind)(1+ cost)(1-cosb) (1 + cot29) ?

(@)1 (b) 2 (c) 3 (d) 4

If 1+ 2sin®0 cos®0 = sin®0 + cos?0 + 4k sin’0 cos”0 what is the value of k?

-1

(a) 1 (b) -1 (c) (d) -

N —

sin@cos(90° — @) cos 6 _cos@ sin(90° — @) sin @ 5
sec(90° - 6) cosec(90° - 0)

(a) 1 (b) O (c)-1 (d)-2

Which of the following is equal to sinfcosd —

If cos@+sec@ = 2. Which of the following is equal to cos®6 + sec®d ?

(@0 (b)1 (c) 2 (d) 3
.4
If sin A+cosec A =2, then what is the value of the value of % ?
sin
(a) 0 (b) 1 (c) 2 (d) 6/2

A vertical tower is surmounted by a flagstaff of height h metres. At a point on the ground, the angels of elevation of

the bottom and top of the flagstaff are & and f respectively. What is the height of the tower in meters?

h tan b h tan o c h tan h tan g

tan g +tan o tan f—tan o tan g tan f—tan o

A round balloon of radius r subtends an angle a at the eye of the observer while the angle of elevation of its center

is . What is the height of the center of the balloon?

(@) rsin g sec% (b) rsin B cos% (c) rsin B cosec% (d) r cos B cosec%



If the angle of elevation of a cloud from a point h metres above a lake is @ and the angle of depression of its reflection

in the lake is f#, What is the distance of the cloud from the point of observation? (in ‘m’)

(a) 1 h(tan § —tan«) (©) h(tan g + tana)

(d) None of these
tan f +tana tan S —tana

A 1.5 m tall boy is standing at some distance from a 63/2 m tall building. The angle of elevation from his eyes to the
top of the building increases from 30° to 60° as he walks towards the building. What is the distance he walked
towards the building?
20

\/§m (b) 3043m (c) 20\/3m (d) >=m

(a) 5

If sec @+tan @ =m and sec @—tan 6 =n then what is the value of mn?

(@) 0 (b)1 (c) 2 (d) 3

If 7 sin®0 + 3 cos®0 =4 , then which of the following is equal to tan 8 ?

J3 1
(a) 1 (b) 7 (c) %



ANSWER - KEY

1. A 2. C 3. C 4. A 5. B
6 D 7 B 8 A 9 D 10 A
11. C 12. B 13. A 14. A 15. B
16. A 17. D 18. C 19. B 20. A
21. C 22. B 23. C 24. C 25. B
26. C 27. C 28. C 29. B 30. C




SOLUTIONS

_secf-1 tan”0
tan’0  tan®@

3 4 sin® @
-2y

: ; y tan® @
cos“f cos“ 6O

(©): (1+cos8)(1+ cosb) . I(l—cosB)(l—cosH)
"\ (1-cos)(1+cosb) \I(l+cos¢9)(1—cos€)

:\/(1+cos:9)2 +\/(l—cos¢9)2

1—cos? @ 1—cos? @

B 1+cos€+1—c050 _1+cos@+1-cos@
sin@ sin@ sin@

= .2 =2 cosect
sin@

sin@ cos @ a
- ax—-b
4. (A): —cosf _ cosf _ b

sind cos @ a
axg+b

cosé cosd

(cos @ +sin ) + (cos @ —sinH)? = cos? O+ sin® O + 2cos Osin @ + cos? @ + sin® @ — 2cos Osin
= (\/50030)2 +(cos:9—sir19)2 =1+1

= 2cos? 6+ (cos@ —sinb)* =2

= (cos@—sin6)? =2—2cos* 0

= (cos@—sin@)* = 2sin® 0

= cos@—sinezﬁsine

6. (D): Put x =1 and verify in all the options. Since cos@ <1, but x + 1 £1 always.
X

.. Option (A) is not true.

x2

Further, secd>1 but > <1 always.
1

+ X

.. Option (B) is not possible.



10.

11.

12.

Similarly, since cosec6 >1 always.
.. Options (C) is not possible.
Hence, by elimination method, option (D) is true.

Aliter: You can also verify for option (D) separately as —oo < tan < +oo

(B): tan@ —X s coto=Y = coseco

v X

2
_ 1+(2j _ «fx2+92
X X

X

«fxz +u?

sin@ =

(A): sinA=1-sin? A=cos’ A

= cos? A+cos* A=cos?A+sin?A=1

cos @ 1

1+ 1+

(D): sind _ \E
’ cos @ 1
1- 1- L

sin@ J3

1+L

N 1+cot9: J3
l-cot¢ ;_ 1

B3

1
= cot@ = —= = cot60° = @ = 60°
NE]

1-sin@+1+sin@

A
(&) 1-sin?@
= 22 =2sec’ @
cos“ 0
(C): (sin@ + cos 0)? + (sin @ — cos O)*

sin® @ — cos® 0
_ sin® @+ cos” 8+ 2sinfcos O +sin” O + cos” O — 2sin O cos &
sin® @ - cos® @
_ 2 _ 2 _ 2
T a2 2, 29 Oain?
sin“f—cos"@ 1-2cos”@ 2sin“"0-1

(B): n*(1+sina) =m?*(1-sina)



13.

14.

15.

16.

n? +n’sina =m? —m®sina
(m2 +n2)sina =m?—n
2 2

m —n

2

sina = 5
m* +n

sec@+tanf =2

sect9—tan6?=l
2

{since(sec @+ tan ) (sec & —tanb) =1}

Solving, we get, secf = % and tanf = 3
sind = fand = §
secd 5
(1+sin)(1+sinb) (1+sin6)?

(A)

1+sin@ 1 sin@
= = +

(1-sin@)(1+sind) 1-sin?@

=secf +tand

cosf cosf cosl

(B):
A
9
B 12 E
13 5
5
%)
C 12 D
tanéd :E = i
9 3
(A): ¢+ 6+90°=180°
= ¢+ 60 =90°
= $=90°-0
= cos ¢ = cos(90° — 6)
= cos ¢ =sinf
4
= cos¢—g



17.

18.

19.

20.

21.

22.

23.

(D): X =msin@

= x? =m®sin® 6
v =ncosf

= v? =n’cos® @
n’x? =m®n’sin® @ (1)
m°y® = m*y? cos® @ (2)

n2x2 +m2y2 — m2n2

sin70°  2cos® _k

(C): - + =
sin70°  cos@ 2
k
1+2=—
= + 5
= 6=k

(B): 2(tar12 A —sec? A) - l")(c:ot2 A —cos eczA)

= —2-5(-1)=-2+5=3

(A): (sec2 9) x (1 —sin? 6)(1 —cos? 6’)(cos ec20)
=sec? @x cos® @xsin® Ox cosec?d =1
(C): 1+ 2sin® @cos® @ =1+ 4ksin® Ocos®

= 0 = sin® Ocos? A4 k—2)
= 0=4K-2

1
= K==
2
(B): sin@cosd— sin@.sinfcos@ cosf.cosfsind

cosect sect

=sinfcos @ — sin@ cos z9[sin2 0 + cos? 6]

=sin@cos@—sinfcos@ =0

(C): cos 6 + =2
cos@

= cos’@+1=2cosb

= cos?@—2cosf@+1=0

10



= (cos@—1)2:0

= cos@ =1
secd=1
cos’O+sec’0=1+1=2

Mind of a mathematician

. 1 . . .
j as equivalent to x + — whose minimum value is attained

A thoughtful student will straightaway see [cos o+
x

cosd

when x =1 and hence, x + 1 =2 (min value)
X

(C): sinA+——=2
sinA

= sin? A+1=2sinA
= sin A-—2sinA+1=0
= (sinA-1)*=0
= sinA=1

sinfA+1 1+1

sin® A 1

Again here, you can straightaway conclude that sinA =1

sinfA+1 1+1
———==2
sin“ A 1
(B):
A
h
B
X
p
C D

y

In AACD, tan g = x+h
%

_x+h

= (1
Y tan S ()
X
In ABCD,tana = —
v
X
= EEEE) 2
tana @)
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26.

27.

28.

29.

30.

X+h_ X

From (1) and (2), =
tanf tana
= Xtana + htana = xtan 8
= htana = x(tan § —tan «)
htana
=

" tanf—tana
(C) Not Available
(C) Not Available

(€
A

In AABF, tan60° ="

30 30

B tan 60° %

In AABE, tan30° = ——

= x+y:30\ﬁ

= %w 3043
= y=303- 39 39_20f

(B): mn=(secd+tanb)(secd—tanb) =sec’ & —tan’ =1
(C): 7sin20+3cos?0 =4

= 4sin?0+3=4
= 4sin’9=1
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sind =

cosf =

tan@ =

G- sle N
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