PLUS ONE MATHEMATICS

Sample Questions

Question 1:

Find the radian measures of 25°

Solution:
s .
25° = x 25 radian
180
= E radian
36
Question 2:

Find the degree measures of %

Solution:
Lle radian = 1 X 160 degree
6 6 T
1980
6
=330degree
Question 3:
Convert 8 radians into degree measure.
Solution:
8 radians = 180 x 8 degree
n
= Letad x 7degree
22
10080
= degree
22
11x Z
5040
= degree
11
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458£degree
11

= 458°+ % minute

Il

458°+10'+ %minute

10x 60

458°+10'+ second

= 458°+10'+ 355"
= 458°10'55"

Question 4:

Find the radius of the circle in which a central angle of 60°

intercepts an arc of length 42.5 cm

Solution:
We have g l
0
_ 42.5%3
T
42 x 3
3.14

= 40.61 cm

Question 5:

If the arcs of the same lengths in two circles subtend angles 65°
and 70° at the centre, find the ratio of their radii.

Solution:
We have, 1=16, =1,0,

0, =——x65 _13n
180 36
By = D=L
180 18
10, = 1,6,
13n 7
Sz H =75
36 18
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n 7n_ 36
—_— N —
r, 18 13n
o P
r, 13
n:r=14:13

Question 6:

If cotx=—%, x lies in second quadrant, find the values of

other 5 trigonometric functions.

Solution:
Since cotx = —i
12
We have tan x = —E
5
Now sec’x = 1 + tan’x
2 144 169
sec’x =1 + —=——
25 286
Hence S€C X = i?
Since x lies in second quadrant, secx will be negative.
SecC X = —E
0
S5
COS X = —=—
13
Also sin X = tan xXcos X
_ 12 5
S 13
_ 12
13
13
and cCosecxX = ——
12
Question 7: (Imp 2009, March 2011)

Find the value of sin%
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Solution:
31n . (30m+m7)
sin—— = sin
3 3
. 30n+m
= 8IA
3
(
= sin [10m+Z
\ 3
. T
= sin | —
)
_ V3
2
Question 8:

Find the value of cosec (-1410°).

Solution:

We know that values of cos x repeats after an
interval of 27 or 360°

Therefore,
cosec (—-1410°) = cosec (=1410° +4x360°)

= cosec (—1410° + 1440°)

= c¢osec 30°
=2
Question 9:
Find the value of sin 15°.
Solution:
We have

sin 75° = sin (45° + 30°)
sin(x+y)= sinxXcosy +cosxsiny
= 8in45°c0s30° + cos45°sin30°

= 1><\/§-{-1><l
V2 2 2 2
J3 o1

T 202 22
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_J§+1
S22

Question 10:
187

Find the value of tanﬁ

Solution:

[1775] [12n+5n]
tan| — |=tan| —
12 12

(57[] [TII TI:]
tan| — |=tan| —+—
12 4 6
tanx + tany
l-tanxtany

tan(x +y) =

T T

i it tanz-f-tang
tan(—+—] =

4 6 1—ta.n£ta:r1E

<} 6
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Question 11: (March 2013)

tan[ngxj 14t
Prove that =[ e anx]
(:rr ] 1-tanx
tan

——X

Solution:

T
tan| —+ X
5+
L.H.S =
T
tan| ——X
3%

tanE+tanx
4

\

1—‘cr:1n:'s:tr.—mE
4 )

tan ™ —tanx
4

1+ tanxtang

(l+tanx
1-tanx )
1-tanx)
(l+tanx
l+tanx) (l+tanx
(l—tanx) X[l—tanxj

2

(1+tanx\
l-tanx/
= RH.S

Question 12:

tanx +secx -1
Prove that & =tanx +secx

tanx-secx+1
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Solution:

L.H.S
tanx +secx -1

tanx —-secx +1
(tanx+secx—1) (tanx+secx)

(tanx -secx+1) (tanx +secx)

(tanx +secx —1)(tanx + sec x)

(tanx —secx)(tanx + secx) +(tanx + secx)

(tanx +secx —1)(tanx + secx)

(tan2 X — sec? X) 3 (tanx + sec x)

(tanx + secx —1)(tanx + secx)

—-l+tanx +secx
(tanx + secx —1)(tanx + sec x)

tanx +secx -1

(tan —1) (tanx + secx)
N t X —1
= (tanx +secx)
= RH.S
Question 13:
Prove that
T On 3n S5n
2co0s—coS—+Ccos—+cos—=0
13 13 13 13
Solution:
LH.S
b8 On 3n S7
=2C0S—COS— +COS— + COS —
13 13 13
08 On 37 Sn
=2C0S—C0OS— + COS + COS
13 13 13
3n 5n "3 5n
n On 13 13 13 13
=2¢08—C08—+2c0os| =2 == |cog| =2 =22
13 3 2
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= 2coslcos%+ 2.cos
13 13

T 975 1 ]r[.
= 2005—c05—+2003[—)cos[—}
13 13 13 13
(

"> cos(—0) = cos 0)

nl On 41
=2C08 — cos—+2(:os[—]
13 13 13

(9t 9n 9t 9n
+

=2(:osli 2cos 13 13 cos 13 13

2 2

ol 13n 13x
=2c0os—| 2cos —]cos —}

13| 26 26

T T 13w
=4cos—.cos| — |.cos| —

13 (2] [26]

=10 [ Cosg » 0] -RHS

Question 14:
Prove that
tan3x - tan2x — tanx. =.tanx tan2x tan3x

Solution:

tan3x = tan(x + 2x)

tanx + tan2x
1-tanx tan2x
tan3x (1 — tanx tan2x) = tanx + tan2x

tan3x =

tan3x — tanx tan 2x tan3x = tanx + tan2x
tan3x — tan2x — tanx = tanx tan2x tan3x

Question 15:

Prove that cos?A —sin*A = cos2A

Solution:
L.H.S.

= (cosgA + sinzA) (cos?A - sin?A)
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= 1. cos2A
= cosZ2A = RHS.

Question 16:

Prove that
(B—Cj b+c . A
cos = sin—
2 a
Solution:
R.HS
b+c . A
Ba sin—
a
_ 2R sinB + 2RsinC g A
2RsinA 2
" Any triangle ABC
a b C

sinA sinB sinC

PROBLEMS

= 2R

Ris the radius of the circum circle

bk
sin—
2

_sinB + sinC
sinA

_QSiH(B;C]cos(BQ;C]
QSin[%]cos(%J .
_\Xsin(B;C]cos(¥] W
\Xsi cos[%] ><
:Sin[B;C]COS(L;C]
=0

sin[90°—%}cos[8_c]

2
)
cos| —
2
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o ()
=4

=COS(B;C] =RHES

Question 17:

Prove that
[A—B] a—b C
tan = cot—
2 a+b 2
Solution:
Rig=2-P.C
a+b 2
_ 2R sinA - 2R sinB C

= - - Ccot—
2R sinA + 2RsinB &

Any triangle ABC
a b C

: - _. —— g = QR
sinA sinB sinC

R is the radius of the circum circle/

sinA - sinB C
= — - cot—
sinA + sinB 2

A4+B) Y(A-B
2cos sin| ———
( ] [ 2 ] C

2
a .[A+B] [A—B)
2sin coS| ——
2 2
+

vy)
~—
Il
-
L
n

PROBLEMS
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Question 18: (March 2014)

Find the principal solutions of the equation

J3

sinx= —

Solution:
We know that,

n_ 3

sin—=— and
3 2
. T [ n) . 2n /3
sin—=sin|t—-—| =sin—=—
3 3 3 2

Therefore, principal solutions are ,%

wla

Question 19: (Imp 2009, March 2015)
Find the solution of sin x = — g

Solution:
We have

. 3 e ( n] .
sin X = ——— = —sin— =sin| 7+ —|=sin —
2 3 3

; . 4n
sin X = sin—
3

which gives

x =nn+(-1)" %,where neZ

Question 20: (Imp 2012, 2014, 2015, Example 23)
Solve sin2x — sin4d x + sin6x =0.

Solution:
sin6bx + sin2x - sindx =0

or 2sin4x cos2x - sindx =0
i.e. sin4x (2cos2x - 1)=0
sindx = 0 or cos2x :é
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. T
sin4x = 0 or cos2xX = cos—
T
Hence 4x=nnor 2x=2nn+—,whereneZ

x=n> or x:nniz,where neZz
4 6
Question 21:
Solve : 2c0s?0 + 3sin® =0

Solution:

2co0s?0 + 3sind =0

2 (1-sin?0) + 3sin6 =0
2sin?0 — 3sinf-2=0
(2sinf + 1)(sinf - 2) = 0

sinf = %1 (- sinB = 2 is not possible)

sinf = —sinE
sinf = sin(~E ]
6

0=nn+(-1)" (—%},where nez

Question 22:

Solve : 2sin’x + sin?2x = 2

Solution:

2x + sin?2x = 2

2 sin
¢ D . "
sin“2x = 2-2sIn“x
= 2(1-sin?x)
sin’2x = 2 cos’x
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4sin’x cos?x -2 cos’x = 0
2(1 - cos?x) cos?x —cos?x = 0
2cos*x —cos?x = 0
cos’x (2 cos?x-1) = 0
cos’x = 0
cos®x = cos?l
2
T
X = nni[ij,where neZz
EXERCISE
2n :
1) = radians = ... degree (Imp 2014)
Hint or Answer:120
2) A tree breaks due to a storm and the broken part bends

so that the top of the tree touches the ground making
an angle of 30° with it. The distance between the foot of
the tree to the point where the top touches the ground
is 8m. Find the height of the tree.

(March 2015)
Hint or Answer:8 \/5 m
3) sin225 = ...........
(March 2015)
Hint or Answer: ———
J2
4) COS[2T =) = csivans
(Imp 2014)
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6)

7)

8)

9)

10)

PLUS ONE MATHEMATICS

Hint or Answer: cosx

The value of sin(n = X)=...ciue.

Hint or Answer: sinx

PROBLEMS

(March 2014)

If tanx :% and x is in the third quadrant,

find sinx and cosx

. 1
Hint or Answer.:——,——

S S

Evaluate tanl%c

; 1
Hint or Answer: —

NG

Show that
tan15°=2-4/3

tanlS5°+cotl5°=4

Expand cos(x + y) and hence prove

cos2x =1-2sin2x

Prove that

COS [g + X) + COS (% - X] = \/§COSX

(March 2012)

(March 2012)

(Imp 2013)

(Imp 2010)
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12)

13)

14)

15)

16)
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(March 2015)
Prove that
[ B- C] b-c A
tan = cot—
2 b+c 2
(Imp 2015)
Prove that
cos4x +cos 3x + cos 2x
. . - =cot3x
sin4x + sin 3xX + sin2x
(March 2014)

Prove that

sinS5x +sin3x
=tan4x

cos 5x + cos 3x

(March 2010, 2013)
Prove that

QSiHESCCE -~ 4sin§—1r£cotE =1
6 4

(March 2013)
Prove that
cos3x +cos7xX —cos2x
_ : _ = oL 2x
sin7x — sin3x — sin2x
(March 2012)

Show that

(cosx +cos y)2 +(sinx +sin y)2 — 4 cos? (%)

(March 2011)
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