1. (o)
=(9x6)°=54°= (54><

: Angle traced by the minute hand in 9 minutes

) (%)
180 10

Now, 6 = 2% le.ngth
radius
21
= Arclength = (35><3—1t = — x 2cm 33 cm
10 2 7
Distance covered by minute hand in 9 minutes
=33 cm.

c
2. (a) : We have, 625° = (625X%j _ ng 272)
=10.91 radian.

3. (b): We have, %" radians = (7?" x @) 2100,
T

4. (d) : We have, 4sinA cos’A - 4cosA sin’A
= 4sinA cosA(cos?A - sin?A) = 2sin2A cos2A = sindA.

5.  (c) : We have, Cot(g + 9] . Cot(g - GJ

COtECOte—l COtEC0t9+1
4 ) 4

cotE +cot0 cotO — CotE
4 4

cot A+ cotB
cotAcotB+1
cotB—cotA

"+ cot(A+B)= ( cotAcotB-1 ) o

cot(A-B)= (

_(Cote—l) (cot9+1)_
“coto+1 . coto—1)
6. () :Since, -1<sinf<1,-1<cosf <1and
tand € (-0, ).
Also, range of sec6 is R—-(-1, 1)
(a), (b) and (d) options are correct.
7. (b) : 2000° =5 x 360° + 200°
sec 2000° = sec(5 x 360° + 200°) = sec 200°
Since, 200° lies in the third quadrant.
sec 200° < 0.

8. (a) : We have, sin 1845° = sin(lOrHEj

= sin(Zx 5n+fj
4

=sin(n/4)
=1/42.

[ sin(2kn + 0) = sinb]
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9. (b) : We have, tan( 9“)
12

tan>" ¢ tan "
an4 an3 _1+\/§

1-3

5n b
1-tan—- tan—

tan’ = 1]
4

[ ’canS—TE =tan (n + E)=
4 4

1+J— 1++3 4423
T1-V3 143 22 =-2-3.

10. Given functionis f(x)=-3cosvV3+x+ x?
Put V3 +x +x° =y .. f(x)=-3cosy

Since, -1<cosy<1=32=-3cosy=>-3

= -3<-3cosy<3

—33—3cosxl3+x+x2 <3,x>0

Hence, f (x) €[-3, 3].

11. Angle traced by the hour hand in 12 hours = 360°

Also, angle traced by the hour hand in 7 hrs 20 min.

22 hrs — (360 22
3 12 3

Also, the angle traced by the minute hand in 60 mins

=360°
= Angle traced by the minute hand in 20 mins

= (@ X 20) =120°.
60

ie.,

) =220°

Hence, the required angle between the two hands
=220° - 120° = 100°.

12. Lety=sinasinf

Now y = %(2 sina sinP) = %[cos(on —PB)—cos(a+p)]
= %[COS(Q_B)_ COS90°] ( o+ B = 900)
= %cos(oc -B)

Since, maximum value of cos (o - B) is 1.

Maximum value of y = —



2
13. Angle traced by the minute hand in 40 minutes
° C
- (@ x 40) =240° = (240 x l) =27 adian
60 180 3

4
Now, arc length = 0 x radius = ?n x 1.5

—on=2x22 =629 cm.

14. We have, 4 radians = (4 x@) = (%j

T

= 229i degree =229° ﬂ) minute
11 11

=229°5 ( X 60) =229°527-.3"

Hence, 4 radians = 229°5'27" approx.
15. We have, tan 75° = tan (45° + 30°)

1
_ tan45°+tan30° 1+ﬁ
1-tan45°tan30° | 1
V3
= V3+1
V3-1
cot 75° = ! = E
tan75° \/§+1
Now, LHS. = tan 75+ cot 750 = Y341, ¥3-1
3-1 3+1
(B2 +(B-17  (4+2V3)+(4-243) 8
3 -1)(\3+1) 3-1 2
=4=R.HS.
16. Consider, LS. = tan(A + B) _ sin(A+ B)sin(A - B)
cot(A—-B) cos(A+B)cos(A-B)

.2 .2
_ sm2 A sm2 B _ RS,
cos” A—-sin“B
17. Let r be the radius and 6 be the sector angle.
According to question,

Perimeter of sector = Length of arc of semi-circle
= 2r+r0=mur

( ezlzl:re)
= 0= (n-2)radian r

[(n 2)xﬂ:| =180°—- (360) =180° - (360)
b b4 3.14

=180° - (114.65)° approx.

7 P
= (65%) = 65° 21" approx.
18. (i) (a) : Since, cos?A =1 - sin’A
9 16
2525
= COSA=jaS1t<A<3—TC
5 2

Also, sin’B = 1-cos’B
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B 1

169 169
= sirlB:E as O<B<E
13 2
cosA+smB——4+£
13

-52+60 _ 8

65 65

(ii) (b) : Consider, cos (A + B) = cosA cosB - sinA sinB

NNEE
5 13 5 \13
—20 36 16

65 65 T 65

sin A

(iii) (b) : tanA=

cosA

12
Also, tanB= 13_2=

5 5
13

Consider, tan (A+B)= tanA +tanB

1-tanAtanB
3 12

45 _-63
13,12 16
4 5

So, tan (A + B) = ﬁ

16
(iv) (c) : Consider, sin2A = 2sinA cosA
2 _3) (_4) .y
5 5 25
):

We know that sin (A + B) sin (A - B) = sin’A -

sin’B
2
5
5 13 25 169
_1521-3600 2079
4225 4225 °
19. Consider,
L.H.S =2 sec? 0 - sec* 0 - 2 cosec? 0 + cosec” 0
=2(1 + tan®0) - (1 + tan’ 0)> - 2(1 + cot? 0) + (1 + cot® 0)?
=2(1 + tan0 - 1 - cot?0) +

(1 + 2 cot? 0 + cot* 0) -
(1+2tan” 0 + tan® 0)

= 2(tan” 0 - cot?0) + (2 cot? 0 - 2 tan® 0) + cot* O - tan* 0
C4an®
= cot*0 - tan’0 = —tan?0 = w =RH.S
tan™ 0 tan™ 0

Hence proved.
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20. We have, sin(A + B) = % = sin 60°

A+ B=060° (i)

3

and cos(A - B) = — =cos 30°
. A-B=30° (i)
On solving (i) and (ii), we get A = 45° and B = 15°.
21. We have, acos0 + bsin® = m (@)
and asin® - bcosO = n .. (ii)

Squaring and adding (i) and (ii), we get
m? + n? = (acos® + bsin®)? + (asin® - bcosh)>
= 1°cos°0 + b%sin’0 + 2absin® cosd
+ a°sin®0 + b*cos?0 - 2absin® cosd

= m?+ n* = a*(cos’0 + sin®0) + b*(sin’0 + cos’0)

= mr+nt=a+1? (. cos®0 +sin’0 = 1)
Hence proved.
22. Let the height of the letters be [ metres. \

Now, | may be considered as the arc of a /Q‘Q

circle of radius 12 m, which subtends an
angle of 5’ at its centre.

< \
0=5 K
r=12m

0=5= ixl radian = T radian
60 180 12 %180
Also, r=12m
I=r0=12x

T
=| — | metres
(180)

= [3'14 x 100jcm ~1.7 cm.

T
12x180

180

OR
Given, T, = sin"0 + cos"0
. T3 T5 (sm 9+Cos 0) - (sin® O + cos” 0)
= sm 6(1- sm 0) + cos 9(1 - cos0)
—sm - cos 0 + cos’ 0 - sin0
= sin’ @ - cos 6(sm 6+ COS 0)

I;-T5 _sin 29 cos 6(sm9 + cos0) — 6in20. cos20
T (sin®+ cos0) (i)
Again, T5 - T, = (sin® © + cos” 0) - (sin” O + cos’ 0)
= sin® 0 (1 - sin®0) + cos” O(1 - cos>0)
= 5in°0 - cos” + c0s’0 - sin’®
= sin® 0 cos” 0 (sin® O + cos’ 0)

I -T; _sin 20.cos? 9(sm 6+ cos® 0) — 6in20. cos20
T3 (sin®6 + cos®6) ...(i)
From (i) and (ii), we get L-T _T-T; T7
Ty T3

23. Let the angles of the triangle be (0 - d)°,
where d > 0.

Then, 6 -d+6+6+d=180°= 36 =180° = 06 =60°
Hence, the angles are (60 - 4)°, 60° and (60 + d)°.

Smallest angle in degrees _ 60

Given,
Greatest angle in radians =«
—(60 ~ d)n = @ [ 1°= T radians]
60+d)-~ ™ 180

180

0°, (6 +d)°,

(60—d)'@_@ 60— d—1:>d:>30
(60+d) = w© 60+d 3

Thus the angles are 30°, 60° and 90°.
In radians, the angles are

30x—— |, [ 60x—— |, | 90x
180 180 180

. T . b . i .
ie., g radians, 5 radians and > radians.

OR
Consider, L.H.S. = cos 20° cos 40° cos 60° cos 80°

= % (cos 20° cos 40° cos 80°)

= i[(Z 0s20° - c0s40°) cos80°]

= i [cos(20° +40°) + cos(20° - 40°) | cos 80°
1

= Z[cos 60° + cos(—20°)]cos80°

= i[cos 60°c0s80° + c0s20°cos80°]
1|1 1

= —[— c0s80° + —{cos(20° + 80°) + cos(20° — 80")}]
412 2
1

= g[cos 80°+ cos100° + cos(—60°) ]

= %[COS 80° +cos(180° —80°) + cos 60° |

= l[Cos 80° — cos80° + cos60°]

:lcos60°:1x1:i=
8 8 2 16
24. (i) Since A, B, C and D are the angles of a cyclic

quadrilateral, then

ZA+ £C=180°and «B + £D =180°

= cos A =cos(180° - C) and cos B = cos(180°- D)

= cosA=-cosC (1)

and cos B = -cos D ...(ii)
[." cos(m - 0) = - cos 6]

R.HS.

Adding (i) and (ii), we get

cos A + cos B = —(cos C + cos D)

= cosA+cosB+cosC+cosD=0.

(if) Consider, L.H.S. = cos (180° + A) + cos (180° + B) +

cos (180° + C) - sin (90° + D)

=-cos A - cos B - cos C - cos D

= —(cos A + cos B + cos C + cos D)

=0 (Using part (i))

=RH.S.

25. Wehave, sin0 +sin¢ =a ..(i)

cosO+cosp=0b ...(ii)

Squaring (i) and (ii) and then adding, we get

si1129+si112¢+c0529+cos2¢+ZSinesin¢+2cosecosd)
=+
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= 2[1+cos(0-¢)]=a’+b ...(iii) . 3 -
Again, squaring (i) and (ii) and then subtracting (i) from = sin(e+p)= 5 ( O<o,B< N )
(1), we get 25 (144 12
cos? 0 - sin® § + cos” ¢ - sin” ¢ and cos(o—B)= 1—@ =\ 160 :iE
+2(cos 0 cos ¢ - sin 0 sin ¢) = b* - 2> 1
= 0520 + cos 2¢ + 2(cos(B + ¢)) = b* - a = cos(a—P)= -
(26+2¢) _(26-2¢) 2_ 2 .
= 2 2 0+0))=b" -
COsT—— = cos =+ (cos(6+0)) a Now, tan(c+p) = sin(w+p) _3/5_3
cos(a+p) 4/5 4
= 2c0s(0 + §)[cos(0 - ¢) + 1] = b* - a* ) 5/13 5
= cos (0+ )@+ b)) = b - [Using (iii)] ~ Also, tan(o—p)= SM@=PF) _5/13 _ 5
22 cos(a—P) 12/13 12
= cos(0+¢) = . — a2 tan2o = tan(o. + B + o - B)
+a
Hence proved. __tan(a+P)+tan(a—p) [ tan(x + y) = tanx +tany
4 5 1-tan(o +B)-tan(a—P) | - Y _1$tanx-tany
26. Since, cos(a+p)=—= and sin(a—p)=— 3 5

1 12 14x16 56

5
= Sin(a+B)=,/1—E=,/2=i§ 1.3.5 12x11 33
25 \25 75 410
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