JUNE 4" WEEK CLASS TEST 4

TRIGONOMETERY

MATHEMATICS (FOUNDATION)

Dear student following is a Moderate level [O O @ O O] test paper. Score of 18 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1). (All questions have only one option correct)

Q.1

Q.2

Q.3

Q.4

Q.5

The expression sec* x — 4 tan® x + 4 tan x is
always-
(A) +ve
(C) Non negative

(B) -ve
(D) Non positive

137
sin (a + B) - 12cos (a + B)} cosec a is
equal to-

(A)13iftanp >0 (B) 13iftanpB <0
(C) 119+ 120 cos a, iftan B <0

(D) 119 + 120 cot a, iftanp >0

Given thatsin § = 0<pB < m,then{5

Ifk=(1+sinA) (1 +sinB)(1+sinC) =
(1 -sinA) (1 -sinB) (1 -sinC). Thenk =
(A) £cos A cos B cos C(B) xsin A sin B sin C
(C) £tan A tan B tan C(D) £cot A cot B cot C

Ifa, B, Y, & are the smallest positive angles

in ascending order of magnitude which have
their sines equal to the positive number x,
then the value of

a B R A
4 sin > + 3 sin > + 2 sin > + sin > is equal
to-
(A) 21 -x (B)2 J1+x
(C) 2. /x (D) None of these

The set of values of a for which the point
(sin a, cos a ) does not lie outside the curve

m 3T
2y? + x = 2 = 0 in the interval [5, }

2
m 5m
(A) (2' 6]

Q.6

Q.7

Q.8

Q.9

Q.10

Ifcos g = \/a , Where q is a rational number

and \/a is an irrational number, then the in-

tegral values of n, for which cos ng is a
rational number-

(A) If n is even (B) If nis odd

(C) If neither even nor odd

(D) None of these

0
If 1 + cot § < cot > for0 < @ < m, then
equality holds for g =
] ] 3mn
(A) 5 (B) 4 € - (D) 2n

If a, B, Y, & are the solutions of the equa-

n
tion tan (9 + Z] = 3 tan 30 no two of which

have equal tangents, then value of tan a +
tan B + tan Y + tan § equals to-

@o (-2 ©s (O3

Value of sin2 12 + sin?2 21 + sin2 39 + sin248 -
sin29 - sin? 18 =

(A)-1  (B)1 (©) % (D) None

L
If 5

\/1 -sina + \/1 + sina
1+sina 1-sina

2
cosa

< a < m, then the expression

is equal to-

2 2
sina

(B)-—2=— ()

cosa

(A)
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TRIGONOMETERY

MATHEMATICS (FOUNDATION)

Sol.1

Sol.2

Sol.3

SOLUTIONS

(D)
sec* x — 4 tan3® x + 4 tan x
=sec*x -4 tan? x . tan x + 4 tan x
sec*x -4 (sec?x — 1) tan x + 4 tan x
sec* x — 4 sec? x tan x + 8 tan x
= (sec?x — 2 tan x - 2)2
-4 tan’?x - 4 + 4 sec? x
=(sec2x-2tanx-2)2>0
[-- sec? x - tan2x = 1]
Thus equality holding for

x=tan‘1(1:t\/§)=?nor?

(R)

13

tan B >or<0

13 according as

sin B = O cos P ==

0 5sin(a +pB)-12cos (a + B)
= 5[sin a cos B + cos a sin B]
- 12[cos a cos B - sin a sin B]

=(5cos B + 12 sin B) sin a
+ (5sin B - 12 cos B) cos a
144 60 60

25
=(E+E] sin a +(13_13] Ccos a
=13sina iftan B >0
0O <{5sin(a +B)-12cos (a + B)}
cosec g = 13,iftan B >0
If tan B <0, then
5sin(a + B)-12cos (a + B)

25 144\ 60 . 60
= ‘ﬁ“”ﬁ sin a + §+§ CoS a

119 4 120
73 Sina + L5 cosa

Hence, [5 sin (a + B) - 12 cos (a + B)]

cosec a = 13 iftan B > 0.

(A)

Since (1 +sinA) (1 +sinB) (1 +sinC) =
(1 -sinA)(1-sinB)(1-sinC) ...(1)

Multiplying both sides by (1 - sin A) (1 - sin

Sol.4

Sol.5

B) (1 - sin C), we get
(1 -sin2A) (1 -sin2B) (1 - sin2C)
= (1 -sin A)?2 (1 -sin B)? (1 - sin C)?
O (1-sinA)(1-sinB)(1-sinA)
=+ cos Acos B cos C
From (1), R.H.S. = £ cos Acos B cos C
L.H.S. = £ cos A cos B cos C

(B)

If a is the smallest positive angle for which

sina=x,thenB=mn-a,Y =21 + a and

d3=3m-a
a B Yy .90
So, 4sm2 +35|n2 +25|n2 +5|n2
—aend B oanY _ o d
—4sm2+3cos2 Zsm2 cos2

. a a
—Zsm2 +2cos2

=2\1+sina =2/1+x

(D)
Point (sin a, cos a ) does not lie outside the
(parabola) curve 2y2 +x-2=0
O 2cos?a +sina -2<0
O 2-2sina +sina-2<0
0 sina (1-2sina) <0
Casel:
sinag >0and(1-2sina) <0

T 5n
0 Ogagnandggagf
n S
U a [ 2’6
Casell:
sina < 0and(1-2sina)>0

s
0 ngaanandOsasg
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Sol.6 (A)

Sol.7

Sol.8

As we know (cos 6 + isin 9)"
= (cosng +isinng)
now equating real parts, we get
cosng =cos" @ -"C,cos" 2 9 sin? g +"C,
cos""4@sinfg +..... ... (1)
Now (sin®™ ) = (sin? )™ = (1 — cos? 6)™
=(1-g)™ 0Q, g +veinteger m.

. n . .
cos" - % for +ve integer k < 5 isa rational

number if and only if n is even.
Thus from (1) cos ng is rational number if
and only if n is even.

(A)

0
As 1 + cot § < cot > holds

0
O equality holds when cot 5 - 1=0

_ I
0O 8=5
(A)

n
We have tan (e”fzj = 3tan 39

1+tane 3tanf -tan’9
1-tan® 1-3tan’@

1+t 3t-t3
3(

1_—t = W) wheret = tan @

Sol.9 (B)

Sin2 129 + sin2 219 + sin2 399 + sin2 489 - sin?
90 - sin2 18°
1 - cos24° + 1-cos420
2 2
+ sin? 399 - sin2 99 + sin2 489 - sin? 180°.

1 cos24° + 1 c0s 420
U5 2 2 2
+ sin 489 sin 30° + + sin 30° sin 66°

C0s 240 c0s 420

2 2

1 1
—_ i (o] —_ i (0]
+ > sin 480 + > sin 66

C0S 240 c0s 420

2 2

1 1
+ E(cos 420) + 5 cos 240

Sol.10 (B)

We have
Jl—sina +\/1+sina
1+ sina 1-sina

a . a a, _.d
Cos— —-sin—  cos_ +sin_
2 2 2 2

+
a . a a . a
COS — +SsIin— — = —
> > (COS2 smzj

a . ,a
2| cos? = +sin® —

0O 3t*-6t2+8t-1=0 ~ . | _ 2 | 2
0 - c052E —sin2E “lcosa| =7 cosa
O t+t+t+t=3=0
a liesin II quadrant.
O tana +tanpB +tany +tang =0
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