Special Practice Problems

Prepared by:

.éta%}% /M

~[ JEE (Mains & Advanced) ]~

Topics: T.R./, Trigo.Equation, Inverse Trigo. Function

Interesting facts in maths:~

1. 259 x 39 x 3TU<h! 3¥ = dI7 IR 3{TUhI 3.

2. 2520 UHT HEH BICT 376 & Sl 1 T oiehe 10 b &b It 31T F T divide &1 HebdT &.

@, Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only are is correct. You have to select the correct answer which is the

most appropriate.
1. Ifk; = tan 276 — tan 6 and
sin®@ sin36 sin 96
i + + , then
cos30 cos90 cos276
@ k= 2k, () k =k, +4
© =k, (d) none of these

2. Ifx=sin 0| sin 6, y = cos 6| cosei,whereg—zgses 50,

then

@ x-y=1 (b) x+y=-1
© x+y=1 dy-x=1
3. If0< x<%and sin” x + cos" x = 1, then
(@) nel2 ) ) ne(-,2]
(©) ne[-1,1] (d) none of these
8 8
4, 1f 5€€ 6 + tan"9 = 1 , then for every real value of
a b a+b
sin?@
(@) ab<o () ab20
(© a+b=0 (d) none of these :

»In an acute angled AABC the least value o
Sec A +secB +secC is
@ 6

8
(© 3 1)

(d) none of these

6. IfP, = cos™ + sin"@, then P, — P,_; =kP,_ 4 where
(@ k=1 ) ks-sinzecosze
© k=sin’g (d) k= cos*®
7.1 25X _c0s(x+6) _cos(x+20) _cos(x*+3) pep
a+ ca‘ B &
m is equal to
@ v ®) c/d
e @ d/a

8. IfU, = sin nB sec" @, V, = cos nf sec" 8 # 1,

10.

11.

12.

13.

V.-V
then—”—ﬂl+l-[£isequal to
Un-l n Vn
(@ 0 (b) tan®
(©) - tan@+ 2010 (d) tan o+ 2210

n

. If sin (x+ﬂc—)=a;5< x< =, then cos(x+21£)equals
9 9 3 9

_ 2 _ _ 2
- Ja a2) av3 ® a2+aJ§
© a3 - (1 -d?) @ -y(1-d%) -aV3
2

2
If @ =sin K. sinzc— sin 7—“, and x is the solution of the
18 8 18

equation y = 2[x] + 2and y = 3[x — 2], where[x] denotes
the integral part of x, then a is equal to

1
(a) [JC] (b) [—ﬁ
(© 2[x] (d) [x1?

If A = cos (cos x) + sin (cos x) the least and greatest value
of A are ‘

(a) Oand 2 (b) -1and 1

(&) —2and+2 (d) 0and 2

Ifin a AABC, tan A + tan B + tan C > 0, then

(a) A is always obtuse angled triangle

(b) A is always equilateral triangle

(c) A is always acute angled triangle

(d) nothing can be said about the type of triangle

let n be a fixed positive integer such that
T T n
— +C0§ — =——
sin on o , then
(@ n=4 () n=5
() n=6 (d) none of these
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14.

15.

16.

17.

'18.

19.

20.

21.

22.

In a quadrilateral if
. (A+B A-B . (C+D cC-D
sin cos + 2= =
(2 ) (2 )Sm(z }“(2 )z
then = cos% cosE is equal to

(a) 0 ®) 6
© 3 d 2

If the mapping f(x)=ax+b,a<0 maps [-1,1] onto
[0, 2], then for all values of 6, A = cos?0 + sin* 0 is such
that ‘

@ f&) <A< f(0)
© f(%) <A< f(0)

If tanao, tanP, tany are the roots of the equation
X}-px?-r=0, then the value of
(1 + tan® ) (1 + tan®B)(1 + tan® ) is equal to

(@ (p-r)? ® 1+(p-r)
©1-(p-1r? (d) none of these

If oP,v7,8 are four solutions of the equation

®) fO)<AS f(-2)

d f(-D<ALf(-2)

tan 6+% = 3tan 36, then tan o tan B tan y tan 8 equals

(a) 3 (b) 1/3

() -1/3 (d) none of these
The least value of cosec? x + 25sec’x is

(a) 0 (b) 26

(c) 28 (d) 36

If x sin a + y sin 2a + z sin 3a = sin 4a
x sin b + y sin 2b + z sin 3b = sin 4b,
x sin ¢ + y sin 2c + z sin 3¢ = sin 4c.
Then the roots of the equation

ﬁ-(ﬁ . y+2)t+[z_x)=0,a,b,c¢nn,are
2 4 8

(a) singq, sin b, sinc¢ (b) cosa, cosb, cosc

(c) sin 2a, sin 2b, sin 2c (d) cos 2a, cos 2b, cos 2¢

If x=rsin@cosd, y=rsin@sin¢ and z =r cos6, then
the value of x* + y2 + 2> is independent of

(@ 6, ¢ () r,0
©roé r

If 0°<0<180° then \/;+\f2+1/2+...+1/2(1+cose),

then being n number of 2’s, is equal to
0
(a) 2cos [—29;) (b) 2cos (2"' 1)

(¢) 2cos (z—fﬁ)

If tano/2 and tanp/2 are the roots of the equation
8x2 — 26x + 15 = 0, then cos (o + B) is equal to

(d) none of these

627 627
@ -7 ®) 225
(c -1 (d) none of these

23.

24.

25.

26.

27.

28.

29,

30.

31.

32.

Ifaseco—ctano=dand b seca + d tana = ¢ thep
@ a*+c?=b*+d’ ) a® +d*=b*+ 2
© @ +b?=ct+d? (d) ab=cd

Let n be an odd integer. If sin ne-rEobr sin’ 6 for all reg)
0, then

(@) by=1,b,=3 (b) by=0,b=n

() bp=-1, b =n (d) bp=0,b,=n%*-3n-3

If @ is an acute angle and tan 6 = %, then the value of

cosec?d — sec?0 .
cosec®® + sec?0

(a) 3/4 ) 172
(c) 2 (d) 5/4
tan 7% is equal to

272 -(1++/3) 1+43
(a) B-1 ®) -3

1 !

) —=++3 d) 2v2+43

(© 73 (d)
The maximum value of sin (x + 7/6) + cos (x + n/6) in the
interval (0, n/2) is attained at
(a) /12 (b) n/6
(c) n/3 (d) m/2

The minimum value of the expression sin ¢ + sin f + sin v,
where @, B, y are real numbers satisfying o +B+y== is
(a) +ve (b) —ve
(c) zero d -3
If sin o = sin P and cos o = cos B, then
(a) sin OH"3)=o (b) cos(a+ﬁ)=0
2 2
(c) sin (oc_;_B]=0 (d) cos (a;ﬁ)=0

(1 + cos E)[l + cosB—E) 1+ cosﬁ)(l+ cosZE) is
8 8 8 8

equal to
(a) 172

() 1/8

(b) cosn/8
@t V2

22

If A +C=B,thentanAtanBtanCisequalt0
(@) tanA+tanB+tanC (b) tan B - tanC — tan A
(O tanA+tanC —tanB  (d) _ (tan A tan B+ tanC)

If A lies in the third quadrant and 3tan A — 4=0, the?
5sin2A + 3sin A +4cos A is equalzzo
(@.0 ) - )

48
@ gt

24
(9] —5—
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o If 14 sin0+sin?0+..co= 4+ 243, 0<B<n,(—)¢%,
then

T 14
=— (b) 0==
@ 0= 3
T T T _ _2r
=—0I— (d e = —0r —
34, If tan(m cos@) = cot (m sinB), then the value of
Y.
cos (9 3 15
1 1
2 b) —
@3 "5
1
ot oy (d) none of these
(] D) ‘\/5
35. The equation a sin x + b cos x = ¢, where |¢|> +/(a® + b?)
has
(a) one solution
(b) two solutions
(¢) no solution
(d) infinite number of solutions
3. The most general values of x for which

sin x + cos x = mm{l a® - 4a + 6} are given by
aeR

(a) 2nt,ne N (b) 2nn+%,neN

© nrn+(-1)" % - % ,ne N(d) none of these

37. If f(x) = sin x + cos x, then the most general solutions of
f)=|f [%) are (where[x]is the greatest integer less
than or equal to x.)
(a) 2nn+§,nel () nm,nel

2
() 2nm + ?n’ nel (d) none of these

38, If xe[0, 2n), Y €[0, 2n] and sin x + sin y = 2, then the
value of x + y is
‘@ (b) _75
(©) 3n

(d) none of these
%. The number of roots of the equation x + 2 tan x =  in the

interval [0, 2n] is

(@1 (b) 2
“ © 3 (d) infinite
fx=X cosg - Ysin®, y =X sin@+ Y cos® and
¥ taxy +y?= AXx? 4+ BY?, o<e<— then
(a) B-_-_
6 (b) 6= Z
" %cgeh-sbe f (d) B=1
dumber of solutions of the ti
:W(RJ(x 4) cos (rVx) =11s st
a) none
(©) two o, e

(d) more than two

42.

43.

44.

45.

46.

47.

48.

49,

50.

The number of solutions of the equation

sin() = <" -2 x4

(a) forms an empty set (b) is only one

(c) is only two (d) is greater than two

The solution of the equation log ., sin x + log gy, , cOs x =2
is given by

s
(a) x=2nn+%,ne1 (b) x=nn+5,nef

(© x=nn+% ,nel (d) none of these

‘ ; 3
The general value of © such that sin 26=-é— and

1 .
tan® = —1is given b
J3 S EvenDY

(a) mt+%t,nel (b) nni'%t,neI

(© 2nm + '%t ,nel ()] none of these

Values of x and y satlsfylng the
sin’ y—[x - x%—9x+ 9| +|x% -
+ cos* y are

(@ x=1Ly=nn,nel

equanon
~ 4x + 4]+ sec?2y

(b) x=1,y=2mt+%,nel

(@ x=1,y=2nn,nel
(d) none of the above

Number of real roots of the equation sec © + cosec =415
lying between 0 and 2x is
(@) 8
(c) 2

The solution of the equation

(b) 4
(do

: 29 .
sin'® x + cos'® x = = cos* 2x is

(a) x=%+%,neI (b)'x=rm+%,n61

() x=2nn + % ,nel (d) none of these

Solutions of the equation |cos x| =
denotes the greatest integer function)
(a) nil (b) x=%1

(€ x== (d) none of these

2[x] are (where L.

The general solution of the equation

sin'® x — cos'® x =1 ,is

(a) 2nn+%,ne:‘

) nr+

Itz-,neI

© nn+%,ne1 (d) 2n -%,neI
The number of solutions of the equation 2°°**
[- 2r, 2n] is
@1
(© 3

=|sin x| in

(b) 2
@ 4
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51.

S52.

53.

54.

55.

56.

57.

58.

The general solution of the equation
290 4 1=3. 97 x jg

(@) nr,nel
() nn—m, nel
If xe(0,1) the

) nt+n,nel
(d) none of these

greatest root of the equation
sin 27 x = +/2 cos ; x is
(a) 1/4 (b) 1/2
(c) 3/4 (d) none of these

If max {5 sin 6 + 3 sin (8 — &)} = 7, then the set of possible
values of o is (0 € R)

(a) x:x=2nni%,nel

) {x:x=2nn:tz?n,nel}

T 2%
© [5, —3-]

(d) none of the above
The set of all x in (-x, &) satisfying |4 sin x — 1| < V5 is

given by

4 n 3rn
(@) xe[—ﬁ,n) (b) xe(_ﬁ’ﬁ)
(d) xe(-m=w)

3n
(c) xe (— T, 1—0)

The solution of the inequality log, ,; sin x> log; ,, cos xin -

[0, 2w] is
T
(a) xe (0, —2-)

b
(C) b o (0, Z)

The number of all possible triplets (x,y, z) such that
(x+y)+(y+22)cos 20+ (z - x) sin20 = Ofor all @ is

(@ o0 )1
© 3 (d) infinite

The number of solutions of

tan (57 cosa) = cot (5x sin o) for o in (0, 2r) is
@ 7 (b) 14

(c) 21 (@ 28

The number of solution (s) of the
sinsxcosx+sin2xcoszx+sinxcos3x=1 in

interval [0, 2n] is/are

(a) no
(c) two

1
(b) X€E (0, —8-)

(d) none of these

equation
the

(b) one
(d) three

59. The

60.

61.

62.

63.

64.

65.

most general values of x for which
3 sin x - cosx=£ni2{2, e?, m, A2 - 4L +7} are given
€

by
(a) 2nn,nel
(b) 2n1t+2?,£,nel

X T
O nn+(-1)"—+—=,nel
(c) (-1) i

O+ E-L ner
(d (-1) 5"

The solution set of the inequality cos®8 < % is
(a) {9:(8:1 + 1)%<G<(8n+ 3)%, neI}
() {9:(811 ~Eco<(@n-1E, neI}
4 4
© {9:(4n+1)%<9<(4n+3)%,neI}
(d) none of the above
If[y]=[sin x]and y = cos x are two given equations, then
the number of solutions is
([ . ] denotes the greatest integer function)
(a) 2 (b) 3
(© 4 (d) infinitely many solutions
The number of solutions of the equation
1+sinxsinz(§)= Oin[- =, w]is
(a) zero ® 1
(c) 2 d) 3
The number of solutions of the equation
|cot x| = cot x + —— (0< x< 2m) is
sin x
(@ o b1
(c) 2 (d 3
The real roots of the equation cos’ x + sin® x =1 in the
interval (-, &) are
T T T '

-0 -2,0=
(a) 2’ (b) 593

T A

= d 0} e
© - 0 (d 2’2
Number  of solutions of  the  equations

= -;— [sin x + [sin x+ [sin x]]] and [y +[yll=2cos% |
where [.] denotes the greatest integer function is ‘

(@ 0 ®1
(©) 2 (d) infinite
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.o_ Objective Questions Type II [One or more than one correct answers(s)]

10.

11.

12,

13

In each of the questions below four choices of which are or more than one are correct. You have to select the correct answer(s)

according.

1. The values of x satisfying
sin"! x + sin~! (1 - x) = cos™! x are

(@ o0 (b) %
(©1 ) 2
Z: If%< | x| < 1, then which of the following are real?
(a) sin! x (b) tan~' x
(© sec’lx (d) cos!x

3. sin! x> cos™! x holds for

(a) all values of x (b) xe (0, %)

Ffa<sin™ x +cos™ x + tan™* x < B, then

@a=0 ®)B=n/2

©Qo=1/4 @ B=n

. The greatest and least values of (sin™! x)* + (cos™ x)° are

nd 3

(a) 553 (b) 5
7r n
L P T

(© 8 (d) 2

. The value of tan™ ’“(_‘”E*'_C) +tan-! |Pl@atb+0)
be ca
+tan” C_w is equal to
o]

T T

(@) 2 (b) 5

@©= (d o

The solution of the equation
sin[2 cos}{cot (2 tan"! x)}] = O are

(@ +1 (b) 1++/2

© -1£42 (d) none of these

0,8 and y are the angles given byo =2 tan"'(+/2 - 1),

B=3sin™ (%) + sin™! [— %) and y = cos™ (%] then

(@) a>p ) B>y
© y>o (d) none of these
Indicate the relation which is true

(a) tan|tan™ x| =| x| (b) cot|cot “x|=|x|

(©) tan”)|tan x| =| x| (d) sin|sin™ x|=|x|

cosY| (22X |- gin | [X=D
a-b a->b

(@ a>x>b

() a<x<b

(© a=x=b

(d) a> b and x, takes any value
8=tan"!(2tan%6) - tén'l{(-%) tan e}, if

(a) tang=-2
(c) tano=1

] is possible, if

(b) tan6=0
(d) tan6=2

© xe(%,l) (d) x=0.75
4. If 6sin~! (x? - 6x + 8.5) =, then

(@ x=1 () x=2

(c) x=3 (d x=4

5.

14.

15.

16.

17.

18.

19,

20.

cos™! sin (x + E.)
Let f(x)=e 3/ then
S5

@ f (8—;) el

n .
© f ( _4_) =el2

13x
®) f (8—;‘) iy

11x

@ f(— 77"]=eﬁ

af2)| . a
If the numerical value of tan {cos‘1 (%) + tan 1(—)} is—,

3 b
then
(@ a+b=23 () a-b=11
(© 3b=a+1 (d) 2a=3b

If cosec’x = sin™" (l), then x may be
x
@ 1 ® -1
3
3
2 Q -2
(©) > ( 5
2cot17 + cos? (—2-) is equal to

(@ cot“(%) (b) cosec™! (E)

117
A4 o 44
(c) tan (117] (d) cos (125)

If the equation sin™ (x? + x + 1)+ cos (A x+1) = % has

exactly two solutions, then A cannot have the integral
value

(@ -1 ®) o

(1 (@ 2

The value(s) of x satisfying the equation
sin”!| sin x| = /sin"! | sin x| is/are given by (n is any
integer) '

(@ nn-1 (b) nn

(c) nt+1 o (d) 2nm+1

Iftan™ y = 4 tan™" x, then y is infinite, if

(@) x*=3+2V2 () x*=3-2V2

© x*=6x?-1 (d x*=6x*+1

If cos™! x = tan"! x, then

() x*=(5-1)/2

() x2=(5+ 1)/2\/_

(©) sin (cos? x) = (5 - 1)/2

(d) tan (cos™ x) = (5-1)/2 PAGE#5



@e¢ Numerical Grid-Based Problems

Solve the following problems and mark your response against their respective grids. Write your answer in the top row of the gridanq |

darken the concerned numbers in the respective columns.
For example. If answer of a question is 0247, then

. If sin'x+sinly

+sinlz= 3?”, then the

value of 2500 (x + y + 2)
216

——————— must be
(x3 + y3 + 23)

. The value of

L} {216 sin™? (sin 7—“)
n 6/
+27 cos! (cos %)
+28tan! (tan 57:)

+ 200 cot™! [cot (?)}

must be

50
. fs=Y tan?

r=1

2r
_— then the
(2+ P+ r4}

value of 2550 cot S must
be

. Iftan'(x + 1)+ tan"! x

+tan!(x -1)=tan™! 3
then the value of (for
x<0)

500x* + 270x? + 997

must be

. IfA =cos*[tan!’

{sin (cot™* 5)}], then the
value of 3645 A must be

. fo=cot™'7 +cot™' 8

+cot™118, then the

value of 81 cot*6 must
be

©EQPVEEEGO

2tan __Z)' then the

value of 2890 A? must be

. If sin'x+sinly=n

and, if x =Ay, then the
value of 39%* + 5* must
be
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: Matrix-Match Type

Given below are Matching Type Questions, with two columns (each having some items) each . Each item of Column I has to be

matched with the items of Column II, by encircling the correct match(es).

NOTE Anifem of Column | can be mut;hed with more than one items of Column I1. Al the items of Column Il have to be matched.

;, Observe the following columns :
._f._—.-——-f o ] : RN
e ' ‘Column I Column IT G
i S 1 ®
() |1 principal values of sin™ (_E)+ tan"' (v3) and| ® A+p= =
cos™ (— 12) are A andp, respectively, then Q@ u-A= %
® |If Principal  values of sin™? (sin%t) and| ® A+p=- %
cos™! {- sm(%‘)} are A and . respectively, then &) p-A= §6£
5
(C) |1f principal  values  of sin! (—g) and M A+p= —g
sin”? {ccns[sin.‘1 iz_?i)} are A and p respectively, then
WwePO® ®0® ®EO® OO WEGICIGECIV,
2. Observe the following columns :
Column I Column I
(A) | 1ftan x + tan! y + tan”' z = m, then ®) Xx=y=3%
Q xyz2 33
®) |ftan? x + tan'1y+tan'1z=—12t-,then (R) X+y+2z=x%
© Iftan“1x+tan'1y+tan'lz=%and x+y+z=+3|® xyzgwi_é_
then (™) Xy +yz+mx=1
T APOO ®® ®EeE ®® ©OPO® ®®
3. Observe the following columns :
Column I i3 Tl " Column II
(A) | 1f 2tan~! (2x + 1) = cos (-x), then x is ® _1
V2
Q 0
(®) | 1f 2cos® x = sin™! (2x1’(1 - x2)), thenx is (R) _}5
() 3
2
© um-l(:%;)-i-tan“(x"'l):-’f,thenxis m 1
—_— x+2) 4
wW@O® ®d ®»EO® 0 ©OOB® OO
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@+ Answers

Objective Questions Type | [Only one correct answer]

1. @ 2@ 3.0 4 @ 5 @ 6 ® 7 @ 8 (@ 9 @ 10 @)
11. (@ 12. @ 183. (© 14. (© 15. (@ 16. (®) 17. () 18 (@ 19. (b) 20. (a)

21. (@ 22. (@ 23. (© 24. (b)) 25. (@ 26. (a 27. (a 28 (@ 29. () 30. (9
31. (b 32. (a)

33. (d 34. (© 35. (¢) 36. (¢) 37. (a 38. (@ 39. (©) a0. (b
41. (b) 42. (b) 43. (a) 44. (d 45. () 46. () 47. (@) 48. (@ 49. (@) 50. @

51. (a) 52. () 53. (a) 54. () 55. () 56. (&) 57. (@) 58. (@) 59. ®) 60. (o
61. (d) 62. (a) 63. () 64. (b) 65. (a)

Objective Questions Type Il [One or more than one correct answer(s)]

1. (a, b) 2. (a, b, d) 3. (c, d) 4. (b, d) 5. (b, 9
6. (a, d) 7. (a, ) 8. (¢, d) 9. (a, b, ¢) 10. (b, ¢)
11. (a, b, d) 12. (a, b) 13. (a, b, ©) 14. (a, b, ©) 15. (a, ¢, d)
16. (a, b, d) 17. (a, c, d) 18. (a, b, ¢) 19. (a, b, c) 20. (a, ¢

Linked-Comprehension Type

Passagel 1.(d) 2.(d) 3.(d) 4.(© 5.() Passage3 1.(d) 2.(c) 3.(@ 4.(d) 5.0)
Passage2 1.(a) 2.(d) 3.(c) 4.(d) 5.()

Numerical Grid-Based Problems

. 71 al218] 2[00l 13 o] 3[2[s[s 2] a[1]7]el7]

s.] 3 ]38 o] 665 6l1] 7[0]a4lo o] &[1]s]2lsl

Matrix-Match Type
1.A—-(Q,T);B— (P,S);C— (Q,R)

2.A— (Q,R);B—>(5,T);C—(P,S,T)
3.A— (Q):;B—> (R,S5,T);C—(P,R)
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