CAPS-1
MATHEMATICS

TARGET : JEE- Advanced 2022 Trlgonometry

Fundamental of Mathematics &

ANSWERKEY (CAPS-1)

1. (D) 2. (B) 3. ©) 4, ©) 5. (D) 6. (BC) 7. (ABD)
8. (ACD) 9. (AD) 10. (ACD) 11. (AC) 12. (BD) 13. (ABCD)14. 11.00
15. 0.00 16. 400 17. 18.00 18. 34 19. 9 20. 1024 21. ©)
22. (A) 23. (B) 24, ©) 25. (D)
SCQ (Single Correct Type) :
. The number of solutions of the system of equations
X+vx%+1=10""%
y+4y? +1=10""
z+Z° +1=107 are
(A) 4 (B)3 (C) 2 (D) 1
Ans. (D)
Sol. Clearly x=y =2z=0is a solution
Ifx>0= x+(\/x2 +1)>1
= 1077 > 1 = y > X
ie.0<x<y — y>0
= Y+ Ay +1>1 = 1077 > 1
= 10>y
ie.0<x<y<z
= 10>0 — z+vz2 +1>1
= 107 > 1 = 10>z
ie.0<x<y<z<x
a contradiction hence not greater than 0
If x < 0 we obtain
X <z <y<x<0, acontradiction hence x is not less than 0
.. Only one solution
2. Total number of values of x, of the form %,neN in the interval x {%%} which
satisfy the equation {x} + {2x} + ...+ {12x } = 78x, (where {-} represents fractional part
function)
(A) 12 (B) 13 C) 14 (D) 15
Ans. (B)
Sol.  (x—{x}) + 2x-{2x}) + ..+ (12x-{12x}) =0
=[x +[2x]+ ...+ [12x] =
0<12x <1
— 0<x< ivi X< i
12 25 10
1 1
25 12

= total values of x are 13
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! Krn
3. The value of > tan’ [—j is__
= 16

(A) % (B) 105 (C) 35 (D) 21
Ans. (C)
! Krn P P 2 P P 2 3=n 3 2
Sol. Z tan? (—j = (tan— + cot—j + [tan— + cot—j + (tan— + cot—j +1-6
=" 16 16 16 8 8 16 16

=| coses’ E+sec?E |=3+4[2+cot? Eytan? L
8 8 8 8
coses? Ei+sec?E |=3+4|2+cot? Eitan?
8 8 8 8

= 11+4((ﬁ+1)2+(\5—1)2j:35

x?-2|x|-3
x* —4|x|-5
(A) (=0, =5) L (5, =) (B) (-4, 4)
(C) (—o, =5) U (- 4, 4) U (5, ) (DR
Ans. (C)
Sol. Let|x]=t
o2t 3
Lotz
t-2)°>-9
Casel:If t—2)2-9>0
= t>5 =  xeR-[-5,5]
Then t#-3t-4>0
— t—4)t+1)>0 = t<—1ort>4
= —4<x<4
s X (=0, =5) U (5, )
Casell: If t—2)>-9<0
= t<b
-5<x<5
Thent?—3t—-4<0
= (t—4)(t+1)<0 =  t<4

4. If >—1, then x equal to

= —4<x<4
xe (-4, 4) Xe (=0, =5) U (- 4, 4) U (5, )
5. In AABC, if sin 2A + sin 2B + sin 2C = 4 — 4 cosA cosB, then triangle is
(A) equilateral (B) right angled but not isosceles
(C) isosceles but not right angled (D) isosceles and right angled
Ans. (D)

Sol.  We know that in AABC, sin 2A + sin 2B + sin 2C =4 sinA sinB sinC
.. sinA sinB sinC = 1 —cosA cosB
, 1-cosAcosB
sinC=——————— <1
sinAsinB

cos(A-B)>1ie. A=B
Hence AC:E,AA -.B==L
2 4
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MCQ (One or more than one correct) :

6.

Ans.

Sol.

Ans.

Sol.

Ans.

6
If f(6) = > cosec (e +
n=1

then minimum value of f

(n="Tm cosec [0+% | where0 <9 <X,
4 4 2

(A) lies between 3 and 4 (B) lies between 2 and 3
(C) occures when 6 =% (D) occures when 6 :%
(BC)

We have

6 in 0+(n-1) A - 1
“N \5“211: sm% 0+(n— 1)7% sm[e+€£ =\/§§ {COt(e+(n_1)Zj_COt[e+n7ﬂ

= [cote cot(e+ 5 D 2 (cotO +tan 0) = /2 [(M—M)z +2}
oy

Let E = cos? ;+ cos? 2_7: + cos? 377: Then which of the following alternative(s) is/are

incorrect?

1 3 3 3 3 7
A) —<E<— B) — <E<1 C)1<E< — D) —<E<—
(A) > 2 ()4 (®) > (D) > 2
(ABD)

We have E = 0032 ;+ 0032 27n + 0032 —

1 003—27E 1 COS—4TE 1 003—67E
_ + 7 + 7 + a3 Al 2n 4 6n
= + + = —+—|CcOS—+COS—+COS—
2 2 2 2 2 7 7 7

S

Now, S = cos 20 + cos 40 + cos 60 , where O =X

— 2S sin 6 = sin 30 — sin O + sin 50 — sin 30 + sin 70 — sin 50 = sin706 — sin®

Sz_l — E:§_
2 2

Clearly1 <E < g

Consider the equation sin{nlog3 (1D =0 Then which of the following statements is/are true ?
X

(A) there exists, infinitely many solutions for the equation in (0, 2m)
(B) there exists, finitely many solutions for the equation in (0, 2r)
(C) x = 3 is one of the solution for the given equation in (0, 27)

(D) sum of all the solutions of the given equation in (0, 2r) is %

(ACD)
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Sol. sin[nlog3 1j =0
X

1 1
= mlogs —=nm, neZ = X=—
X 3"
For,n=-1,0,1, 2 ..xe(2, 2n)
And sum of all the possible values of xis 3+ 1 + 1 + 312+ :%
n -1 n r-1
9.  IfS(n)= Zw,a —18° and P(n) = ZM,B —36°, then
r=1 Sln(3rOL) r=1 COS(ZrB)
(A) S(2012) + P(2012) = 2010 (B) S(2012) + P(2012) = 2012
(C) P(2011) — S(2011) = 2009 (D) P(2011) — S(2011) = 2008
Ans. (AD)
Sol. 20+ 3a=90°= 20 =90° - 3a.
2x3'0=90°x3""-3q
cos(2 x 37" a) =+ sin (3" o)
. €0s(2x3'a) {1 risodd
" sin@@a)  Slriseven
. ray_ | —COS(3x27"B), r=1
Similarly, cos(2'p) _{cos(3x2”[3), (59
10. If sinx + cosx + tanx+ cotx + secx + cosec =7 and sin 2x = a — bﬁ, thena—-b+ 14 is
divisible by :
(A) 2 (B)3 (C) 4 (D)7
Ans. (ACD)
. 1 SinX + CoOS X
Sol. siNX+COSX+ — +— =7
SiNXCOSX  SiNXCosX
= (sinx+cosx)| 1+ _2 =7- _2
sin2 X sin2x
2
= (1+sin2x)| 1+ _2 =49+ _4 - _28
sin2x sin?2x  sin2x

=  t*—44t+ 36 =0, where t = sin2x
Solving, we get sin 2x = 22 — 87
a=32,b=8
b cos x b+ sinx

11. Let = s .
2cos2x -1 (cos“x—3sin“x)tanx

,beR . Which of the following are correct?

(A) The given equation has a solution if be [—oo, %j —{—1, 0, %}
(B) The given equation has a solution if be [%ooj —{1, %}

(C) The given equation has no solution if b = 10
(D) The given equation has no solution if b = — 10

Ans. (AC)
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Sol. (1)2cos2x—-1#0 =x#nnt

ola

(2) tan x # 0 3x¢in7n

. T
(3) cos® x — 3sin®x = 0 :>x;tnnig
Also, 2cos 2x — 1 = 2 (cos? x — sin® x) — (cos® x + sin’ x) = cos? x — 3sin? x

Now, the given equation reduces to b sin x = b + sin x = sin x = %
b

v =1<sinx<1 :>1£—£1:>L120 and LKO
b-1 b-1 b-1
2b -1 1

= ——20 and — <0 = be —oo,1 U [1) and be (-, 1]
b-1 b-1 2

When b :% = sin x = 1 which is not possible
S be [—oo, 1j
2

. 2 T
12. If (sm 2X + \/§cos 2x) -5= cos[Zx - Ej then the value of cos x can be

B2 ) B2 o {@Zﬂ o) 2=
Ans. (BD)

. 2
Sol. The given equation is 4(SII‘122X + gcos ZXJ =5+ cos[Zx - gj

2
or 4 COSZXCOSE-FSian'SinE =5+cos 2x—E
6 6 6
or 4cos?| 2x—ZE |—cos| 2x-Z |-5=0
6 6

Let cos[Zx - Ej =t
6
42 -t-5=0 = 4t-5 @t+1)=0
tii hence t = -1
cos [ZX - gj =cos(2n-MN=n
2x—£:(2n—1)n :>x:(2n—1)£+E :x=nn—5—n,nel
6 2 6 12

Now verify all the alternatives.

13. Possible integral value(s) of m for the equation sinx — J3cosx= 4m -6 can be valid for
-m

some x €[0,2x] is
(A) -1 (B)O €)1 (D) 2
Ans. (ABCD)
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Sol. -2<sinx-+/3cosx<2

4m -6

hence -2< <2

now if <1
4-m

(2m—3)—(4—m)SO
4-m

3m-7

m-4

>0 > >
-1 | T 1

2m-3 - (m—4)—(2m—3)SO - (2m—3)—(m—4)SO
4-m 4-m 4-m

O
m+1SO T
=5 - 1

Again —1<

hence me {—1, g} = me{-10,12}

Numerical based Questions :

14. If complete solution set of inequality vx? —2x >4 —x, is [m,ooj, m, n being co-prime
n

numbers, then value of m + n is
Ans. 11.00
Sol. Case-l:

4-x<0

xX>4

X € [4, »])

Case-ll:

4-x>0

X €(—0, 4) ()]
X} =2x>0

= xe(-o, 0w 2,0 ... (i)
SBS —=x*-2x>16-8x+X°

:>x>§ D)

= Xe[§,4j
3

Hence complete solution is x e [gooj m+n=8=3=11

15. The number of solutions of equation 8[x* — x] + 4[x] = 13 + 12 [sinx] is (here [.] represents
greatest integer less than or equal to ‘X))

Ans. 0.00

Sol. - RHS s always odd
While LHS is always even

PAGE # 6



16.

Ans.

Sol.

17.

Ans.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

If 3 p sinx—(p + sin x) (p?—p sinx + sin®x) =1 has a solution for x, then the number of
integral values of p are

4.00

3p sinx — (p° + sin®x) = 1

= p>+sin®x + 1=3p sinx

=>sinx+p+1=0o0rsinx=p=1

So, four such values

If o and B are roots of equation (logz x)* + 4(log; X) — 1 = 0, then value of logg o + log, B
equals

18.00

Letlog, x =t

t t
log, oo —t;and log; B =t,then 1 +-2=-18
2 1

11 Iog28 7 109,55

Let x = (|091/3 5) (logy,5 343) (log,s 729) and y =25 %= " then find the value

2 2,
of x +y is
34
x = (~log, 5)(log: (7)) (Iog (3%))

) —%.glog35 logs7 . log-3 andy =25(3I0917z11)(logza17 )(Iog(11)3(28) )

, B 52%.200917 11).0055 17)(10g1; 28)

y=3
x2 +y2=(=3)2 +52=34

Let f(x) = [x — 2] and g(x) = |3 — x| and

A be the number of real solutions of the equation f(x) = g(x)

B be the minimum value of h(x) = f(x) + g(x)

C be the area of triangle formed by f(x) = |[x — 2|, g(x) = |3 — x| and x-axis and o <y <f < §
where o < p are the roots of f(x) = 4 and y < 5 are the roots of g(x) = 4, then find the value of
sum of digits of .

oc2+[32+y2+82

ABC
9
f(x) =[x =2, g(x) = [x — 3| : i : 2
f(x) = g(x) = Ix -2 =|x—-3| — X —4x+4=X —Bx+9
= X:E

2

Hence A =1
h(x) = [x—=2]+|x-3| > (x=2)-(x=3)|=1 = B=1

A

N\

G2
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hence C = L

4
x—-2|=4 = XxX=2+4 = a=-2andp =6
x-3|=4 = x=3+4 = y==Tlands=7
a2+B2+y2+62

= 4(4 + 36 + 1 + 49) = 360

ABC
Sum of digits = 9

20. The reciprocal of the value of the product

. (57 5n 5n 5n 5n 5n
sin (ZTJ cos (ZTJ cos [ZTJ cos (z—gj ......... cos (2—3j cos(z—zj equals.
Ans. 1024
Sol. We have
10 . [ 5w 5n 5n 5n 5n 5n
2 sm(zﬂjcos(zﬂjcos(zmjcos[zgj ..... cos(?jcos(zzj
210
. brm
_ NS sinas00 1 1
S22 20 4024
— Reciprocal of the value of the product = 1024 Ans.

Comprehension Type Question:

Paragraph for question nos. 21 to 23

Let A denotes the sum of the roots of the equation . + 4 =3

5-4log,x 1+log,x

B denotes the value of the product of m and n, if 2M = 3 and 3" = 4.

C denotes the sum of the integral roots of the equation |°93x[§j + (Iog3x)2 =1.
X

21. The value of A + B equals

(A) 10 (B) 6 (C)8 (D) 4
Ans. (C)
22 The value of B + C equals

(A) 6 (B) 2 (C)4 (D)8
Ans. (A)
23. The value of A + C — B equals

(A) 5 (B)8 C€)7 (D)4
Ans. (B)
Sol. (A) We have

1 + 4 _

5-4log,x 1+log, x
Put loggyx=y
1 4
1+ —
5-4y 1+y
(1+y)+4(5-4y)=3(5-4y)(1+y)
2y2 —3y+1=0

1

:1,_
y=43

Uy U
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N|—=

= loggx=1 & logyx =
X=4 & x=2

— sum of the roots of the equation=4+2=6

(B) Wehave2M=3 and 3"=4

= m:@andn:%
log2 log3
= 1093 log4 =logod = 2
log2 log3
mn = 2

©) Now, we have clearly 0 < x ;t%

loga,3 — 10g3,X + (I0gax)2 = 1

1 2
— + (logax)< = 1
0g:(3x) _ Tog, (3x) 098
1 2
— + (logax)< =1
Trlogsx  log, 341 & \°93%)
Put  logax =y, we get
- 1 _ 1 +y2=
y +1 1+1
y
(V) I |
y+1

= 1-y+y’+y’—y—-1=0 =
c y(y’+y-2)=0
or yiy+2)(y-1=0

Butlogzx =y givesn=1,—,3

| =

Matrix Match Type :
24. Math the following :

-y +y(y+1)=y+1
y’+y -2y=0

y=0,-2, 1

Sum of integral roots =1+ 3 =4

xcosy=1Vx ye [0, 2n]is/
are

Column-I Column-lIi
A | The number of real roots of the 3
equation 3" |2 — |x|| = 1 is /are
B | The number of real roots of the 4
equation 3 cos™'x — tx — g =0
is/ are
C | The number of real roots of sin 2

D | The least degree of polynomial
with integer coefficient one of
the roots may be cos 12° is/are
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Code:

A)A—();B—(p);C—(p);D—(q)
B)A—(q);B—(s);C—(q);D—(q)
C)A—(@);B—(s);C—(p); D—(q)
D)A—(p);B—(s);C—(p); D—(q)

Ans. (C)
Sol. (A)
(B)
(C)
(D)

AV
X
4
(o33

Put6=12°
cos 60° = cos (20 + 30)

%- cos 206 cos 36 — sin 20 sin 30

Put cos 6 = t and express in terms of t we get

32t - 402+ 10t—1=0

Butti%,soweget164+8t3—16t2—8t+1=0

So, its degree is 4

25. Math the following :

Column-I

Column-lIi

If o, B(ct < 3) are the two roots of the
1- 8(l0g;,X)?

=1 then
log, X — 2(10g;X)?

equation

3
the value of B +1)
OL2B3

Number of solution(s) of equation

log, (x*+3) = %Iogws [x + 1j,x >Qis
X

11

Number of integers satisfying the
4-x%| |4

X

equation | x| + is

If bog. 2 log, 125 = logyo 8 log. 10
wherec>0,c#1,b>0,b=#1,thenb
is
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Ans.
Sol.

(A)A-P;B-S;C-R;D-Q
B)YA-Q;B-S;C-R;D-P
(C)A-P;B-R;C-S;D-Q
D)A-Q;B-R;C-S;D-P
(D)
(A) Letlogiox =y
_ 2
= 1 8y2:1 = 1-8y*=y—2y
y-2y
= 6y’ +y—1=0 = 6y’ +3y—2y—-1=0
1 1
= y—-1)(2y+1) =0 = =—,——
Gy-1)(2y+1) y=3"3
1 1 N
= log,  X=—, —— = =103 10 2
%X=3" 73 X
A 4
= a=10 2,=103
3
So, [32+31: :IIO+1 11
B T 0
10
B) x>0 =>x*+3>3 = log,(x*+3) >log, 3
= log, (2 + 3) is always positive
Also, x>0 :>x+122 = Iog1(x+1jglog12
X 3 X 3

1 1 1 1 1). :
= —log, | x+—|<—log, 2 = —log, | x+—| is always negative
—ve

Hence, there is no values of x for which log, (x*+3) = %Iog1 (x + 1j
5 X
3

4-x%| 4
©) ‘ =——|x]|
X | x|
&7 2
N Yy | =  j4-x=4X ;x%0
| x| | x|
= 4-x>0 ;x=0 = x+2)x=-2)<0 ;x=0

= xe [-2, 2] - {0}

So, integer values of x are -2, -1, 1, 2
So, number of integral values of x is 4.
(D) log. 2 log, 125 = logyo 8 log. 10

—  log, 125 = logso 8 '|°g° 120 = log1o 8log; 10
(0]

= logy, 125 =log, 8 = 3 = 125 = p°
= b*=5° = b=5
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