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SOLUTION

2. (ABCD)
PV, =RT,
Py = 2P,
Vg =V, =2V,
— I:)B\/B

AW:(VC;ZVAJ(PB —P.)=0.5RT,

1 3
AWpg :E(PA + PB)(VB _VA) :EPAVA =15RT,

AU pp :%R (Ts —Ta)=45RT,

C= (—AQAB ] =2R

TB TA
— AV\/NET _i
AQns 12

=8.33

3. (ABCD)
WS Ifk.dg >0
if f, and ds both are parallel to each other friction force acts up the incline to produce angular
acceleration.

4. (ACBD)
Orbital speed (vq) =,[—

escapes speed (v,) = 2GM
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5. (BD)
Ad = 2TTE(X1 —x2)+(§—%j
When x; —X, =23\/24
then A¢ =2r (constructive interference)
When x; —X, =11A/24
Then A¢ =r (destructive interference)

6. (AC)
2
1 =MR” & M is constant = 1 o R?
ATI = (%) =20.(AT) on heating

Also no external torque present
.. L—lo =constant

7. (ACD)
- 24 :ﬂA
3+9+6 3

3

Vv, =2x6-8v
3

At t=w
V, =V, =24

8. (ABC)
Wire segment (1)

X
L Box) iB,L
j(df)_fidx(LJ_ 0
0 2 2
df= IBOLR
2
Similary for f :—_IioLR
- iBoL ~
fa= B0t i
T
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If coil is constrained to rotate about
.- B.L
y—aX|sM :1(%] L

_iAB,
2
= Similarly for torque about torque has same magnitude
9. (BC)
10. (AC)

Atresonance X =X and Z=Z7.;, =R

X, =oL and L:XC
oC

If ‘f’ is decreased then '®' will decrease and hence X will increase therefore at f <f, circuit
behaves as capacitive.
V| and V. always difference in phase by 180" at any frequency.

1. (2
¢ =B(VamL)
-(6K) (i 51)<(ai 3] -2
2. (2

P =700x10°x1.6x107%° x‘jj—':' =10x1073

dN 10 1 10%

= X = =
dt 1074 7x16 112 0
2
__ 12 _ = 14x86400x107 1) 115 1 64,010 210"
14 x 86400 11.2In2
13, (3)
Vo 4Vo , x+4V,

e g
R st 1] ——

: Sy, T TN | W((':<\
\4V0o Y 9 \ }

S — \;———h——j
x+4V, 0
C(x—Vy)+C(x-0)+C(x+4V,)=0
3Cx =-3CV,

Q _ BVOSOA - X =3

L
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14. (5
Temperature is constant = AE =0,dW = nRTOI—V =nRT ALd/XZ
Vv
Q=AE+W
dW nRT dx
= —
dt  L/2dt

Q_dw 1 AT _2nRT dx
dt  dt 900 L L \dt
dX kx 27 4155%x27x2 1

m/s=5mm/s
dt  900.nRT 900><05><831><300 200

15.  (8)

d’y
X
2
y:2x ﬂ 4xd y:4
" dx dx?
2
1+16x tx—0r_t
4
r mv B_mv 8
9B qr
16. (4
g=CV =C Blv dq =Blc— av -1 mg—B(d—qJI:m@ mg = m+BZI2C@
dt dt d dt t
_dv_ ngz -_ Mg :2:2m5—23_ at? = 4m
dd mBI1°C m+4m 5

17. (2

A:E;z _ he [hc _E}_ he  hc
o Z ev

18.  (3)
i 1.1
R R R,
R‘l ‘
R2 2 R2
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OR . 100=100R| 2R 4 O
R R'R

5x10[ 0.2 . 0.1 } 10

=100 x

=— 4x0.2+0.1 :g =3%
15 |5x5 10x10 3 3

19. A)-Q,R;(B)-PR;(C)-PR,S; (D)-Q,R,S

Fringe width W = AD _& =12x10™*=1.2 mm

d 05x10°°
Ony line fringes are as shown below

N B | m o 2| 1y
L), k.28 I 2.4 1)~

s BB My M 3.6 (mm
(central maxima)
Ist, IInd maxima M; &M,
Ist, 1Ind & I11rd minima respectively Dy, D,, D3

Phase difference A¢ = y_Dd 2m

N
I =1+ 1, +2J1131,c0s Ad = 1y (5+4cos Ad)
InCase (A) Ap=3n+n/3 =  COosAp=-1/2
InCase (B) Ad=4n+n/3 = cosAp=1/2
InCase (C) A¢p=4n+n/3 =  CcosA$p=1/2
InCase (D) Ap=4n+2n/3 =  CosAp=-1/2

20 (A)-QR;(B)-R,S,T;(C)-Q;(D)-P,R,S, T
(A) If torque zero about centre of circular motion then angular momentum will be constant
(B) .. lm=constant | decreases then wincreases
(C) In pure Rolling work done by frictional force zero
(D) An external force increases the speed of centre of mass
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SOLUTION

41. (BCD)
Verifythat £'(0°)=£'(07)=0
= fisdifferentiable atx=0. = (B)is correct.

2

1 X
2xtan” —— if x#0
Let f'(x)=g(x)= X 1+x°
0 if x=0
Now, f '(x) os obviously continuous at x = 0.
2
2htan™ (Illj —1}17
AISO, "o )Y=T; + —
2(0)=kip—— =7
2
+2htan™ (}llj - IhT
e\t +h”
2(0)=fip——— =7

Hence g'(0) ie., f"(0) doesnotaxist. ~Ans.]

42. (AC)
1 21

Hee A= 1 1/=0
45 3

=  systemof equations has either infinitely many solutions or no solution.

1 21
Now, A =|la 1 1 =a2—a—2=(0{—2)(a+1)
a5 3
1 1 1
A=2 a l=a’-a-2(a-2)(a+1)
4 o 3
1 2 1
and A, =2 1 a|=-3(a’-a-2)=-3(a-2)(+1)
4 5 o

The system has infinitely many solution when ¢ = —1 or2 and

no solution when ¢ e R — {-1,2}
= (A)and(C) are correct. Ans.]

Aliter :

Given, x+2y+z=1 .. (1
2x+y+z=a = 2)
4x+5y+3z=a’> ... (3)

Mand(2) > x-y=a-l=x=y-l+a ... 4)
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Putting above value of x in equation (1), we get
z=1-x-2y=1-y+l-a-2y
z=2-3y-a¢ . 5)

Now, putting x and z from equation (4) and equation (5) in equation (3), we get
4y-l+a)+5y+3(2-3y-a)=a’
4y—4+4a+5y+6-9y-3a=a’
a’-a-2=0
(a=2)(a+1)=0
If o =2 or—1 = infinite solution

and ¢ eR — {-1,2} = No solution.
= (A)and(C) are correct. Ans.]

43. (CD)

NI
| —

OR
From above figure, cos(ZPOR ) = o

Im(z)

(4 cos 0, 4sin 0)
@)

= ZQPR=60° ... (1

Also,in APQR, PQ=PR  ......... 2)

-, From (1) and (2), we get

APQR is equilateral = |Z| =2= (A)isincorrect.
Also, PQOR are concylic and ZOQP and /QRP =90°

So, circumcentre of APQR passes through O(0, 0) and
OP is diameter of it.
So, circumcentre of APQR =mid point of OP

_(0+4c0s9 0+4sin0

2 2
=centroid of APQR  [As, APQR is equilateral.]

j= (2cos,2sin0)
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. The locus of cetroid of APQR is |z| =2 = (B)is incorrect.

OP 4
Also, circumradius of APQR = > =3 2= (C)iscorrect.

R 2 . )
As, 1= 5 7" 1 (As, APQR is equilateral.)
= radius of circle inscribed in APQR is 1. = (D) is correct.

44. (ACD)

.
Volume of tetrahedron OAPB = g‘[OA OB OP]‘

z P(1,0,1)

y y
1 0 0 )
=l\cost9 sind 0f|= sin0
1 0 1 B(cos0, sind, 0)
i ] Kk
Also, n=0PxOB=| 1 0 1 =—sin0f—j(—cos6’)+12(sinc9)
cosd sind 0

As, ;-ﬁ:O:>—xsin¢9+ycosz9+zsin0=0

de |-sin 4| _ |sin ] Ans]
\/(sinz 6+ cos® 6 +sin’ 9) \/(1 +sin’ 9) o

45. (ABCD)

f'(t)dt+2 or f(x):asinx+bcosx+2

S N

Given f(x)=sin xjf(t)dt +COSX
0

where @ = | (asint+bcost+2)dt=2a+27 —a=-27

S ey N

and b=

O 0 |y

(acost—bsint)dt=a-b or b=%=—72’
= f(x)=-27sinx—zcosx +2.
Now verify alternatives. |

46. (ABC)
oy, =B,B, =v,0, =36
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47. (ABC)
Let A=a—-f, B=a, C=a+p

3 3
Now, A+B+C=T”:>3a=7”:>a=%.
Also sinasin(a—ﬂ)sin(a+ﬂ)=i 3sin(a—ﬂ)sin(a+ﬂ)=£
’ 25\2

24
:>2sin(a—/3)sin(a+ﬂ):§—: = cosZﬂ—cosZa:E [As,a:%]

So, cos2f3 =%=COS(C—A)

24
As, cosZﬂzﬁ:tanzﬁzl_cosz’Bz 25:>tan,8=il.
25 I+cos2p |, 24 7
25
1+1
- 5 Vs
Now, tanA=tan(a—ﬂ)= tang —tan f = 7=ior§, (As,a=z)
1+tan - tan B 1__|_l 3 4
7

Also, cos A cosC = cos(a - f)cos(a+ B)=cos’ a—sin’ S

, 7w [l1—cos2p 1 1 1(24 12
=cos ——| ———— |=———+—| — |=—.
4 2 2 2 2125 25

24
_ _ 1-— 3
Also ‘Eanz(C_Aj:1 cos(C A): 25 :L:cotz(c_AJ:49.
’ 2 l+cos(C—-A) 1424 49 2
25
Also, (A+C)=ST”—%:%:>sin(A+C)+coses(A+C)=1+1:2.

Now verify alternatives. Ans.]

48. (ABCD)
We have

(B'AB) =B'A"(B")' =B"A'B=B"AB,iffAis symmetric.
- BTARB is symmetric iff A is symmetric.
Also, (BTAB)T =B'A"B=-B'AB, iffA is skew-symmetric matrix.

49. (BD)
Let the line be
Xy
—+==1
2 b >4, b>0
1 4 4 1 4 a-1
where —+—=1 = —=1-— = —=—
a b b a a a
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\ (8°0)d

NS}
| o
>
Il
N
1
—_
—
| |
Il
=)
0V \

a—1=1 or -1
a= 2; b=8m=-4
_16 _

, 8
]mm 2
Equation is (y—4)=—4(x—l) = y—4=—4x+4 = 4x+y=8 Ans.
1><2><8
A 2 8 =

r=—= = :5— 17

Also, s 2484468 5+417
2

Now verify atternatives.]
50. (ACD)

S={HTH, THH, TTH, HHH, HTT, THT, TTT, HHT}

A ={HTH,HHH,HTT, HHT}

B ={HTH, TTH,HTT,TTT}

C ={HTH, THH, TTH,HHH]}.

D ={TTH,HTT, THT}

E = {HHH,TTT}
ANBNC={HTH}

As. P(C)=3,P(D)=3, P(E)-

= 2P(D):%:P(C)+P(E) = (A) is correct

Also, AUBUC= {HTH, THH, TTH, HHH,HTT, TTT, HHT}
= AUBUC=S,asTHT isnotincudedin A UBUC.

A, B, C are not exhaustive =~ = (B) is correct

CENTERS: MumBAI / DELHI / PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DHULE # 5



o
pACE AITS - 12 : Mathematics (Paper - 1)

Also, P(AmBmC):%P(A)P(B)P(C)

= A,B,Careindependentevents. =~ =  (C) is correct
Note that, P(A) =%= P(B)=P(C)

= A, B, Care equally likely. = (D) is correct Ans]

51. (2)
Equation of S is (x—l)2 +(y—1)2+i(x+y—2)=0
X +y +x(1-2)+2(1-1)=0 .. (1)
X +y? +2x4+2y-2=0 ... (2)

Given (1) nad (2) are orhtogonal, so

@(1)”(%)(1):2(1_/1)_2 S A-2+1-2=-2]

4A=4=>1=1

Hence equation of Sis x* +y* —x -y =0.

Now, length of tangent from (2,2) is \/4+4—-2—-2 = 2. Ans]

52. (3)

2i+] Lo, .
A= B -ty

YA, = [2i+ ]
Tr.(3“An)=3in(3+6+9)=;—§VneN

ST (3A 437 A, + 430 A, ) =Tr(3A,)+ Tr+(3°A, )+...+ Tr-(3"A, )

Tr-(2Bl +2°B, + ... +2"Bn) = tr(2Bl)+tr(22B2)+ ...... +tr(2“Bn)

12 12 12

— Sttt
2 2 2
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[%+2+ ..... +£J:L:12

m= limtr(ZB1 +2°B% +....+ 2an) =lim

n—0 I 22 2n 1_1
2
[+m=9+12=21 Ans]
53. (1)
Given, f(x):xi3‘(3‘—4)dt—j3‘-t(3‘—4)dt
0 0
For maxima / minima, we have
f'(x)zO
= Ts‘(3‘—4)dt+x-3*(3x—4)—3*-x(3*—4)
0
f'(x)zj3l(3‘—4)dt
0
1 1 X X
f(x):21n3(32 ~8:3"+7)
| L x
Pl () 7)
+ve —ve -ve tve )
f'(x)=0 = x=0,log, 7 < 0 10;37 > x-axis

sign scheme of f"(x)
x =log, 7 is the point of minima.

Hence, 32 =37 — 7 Ans.]

54, (7)
Let z=re; |Z|=r; argz=0

2

1
Now, [2z+ o= 1 (squaring the given relation)

= (2z+lj(2z+lj=1 SN 4z£+2(£+fj+i_=1
VA V4 Z Z Y4

4r2+2(ei29+e’i29)+%=1 = 4r2+i2+4cos29=1
r r

2 2
(2r—lj +4+4(1-2sin’0)=1 = (Zr—lj 3+4=8sin’0
T T

1 2
.'.8sin2«9:7+(2r——j
r

Hence, 8sin* @

min

o,
=7 when 2r=—1ie. 1" =—. Ans/]
r 2
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55.
FA
= (A =607) J
2 2x2a 4
. A, a 1
sin— = =—
2 2x4a 8
A a 1
SIn—% ==y
2 2x2"a 2
al2 al2
1
2X—
© 3 0 -2An 3 . 1 1 _ 22 _%
nZ_;(l—cosAn)—Zn_l(sm 5 _I;igl 22+42+82+ ...... +22n 1_1 3. Ans]
4
56. 4

2
I=I(cot'1Vx—1)2dX ;Put, x—1=t'=>dx =2tdt
1

0 ) Loet?) M 2ottt
=2£%(cot 1t)2 dt=2[((cot 1t)2 ?l +J'(1°f:—t2j5dt}
11

0

[( 2 L -1 2 1 1 1
=2[| =0 +'[((1+t2)—1)c°t St [=2| Z 4 [1ocot™ dt—jcot Lt
32 1+t 32 : (1) 0 . 1+t

(1.B.P)

M 2 1 1 2 2 2
=2 ﬂ—+(tcot’1 t)1 +I tde_ l(cot’lt)2 =2 ”—+£+lln2+l r_z
32 0 I+t 2 32 4 2 2{16 4

0 0

2 2
=2 —7[—+£+lln2}: g +%+ln2.

16 4 2
7’ +81-8m?2
Hence, —=4 Ans.]
T
57. (8)
X4y +y-l+k(x+y-1)=0 ... (1)

Hencve C passes through the intersection of x* + y2 +y-1=0and y=1-x
Now proceed. ]
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58. (8
Let O, and O, be the centres of the circles of radius R = 5 and r = 3 respectively and O, be the centre of the
third circle. Let x be the radius of the third circle and P be the point of tangency of the circle and the diameter
0,0,.

0,0;” =0,P* +(0,0, +/0,0,* -0,P*)’
since 0,0, =r1+x 0,P=x,0,0,=R-1,0,0,=R-x

(r+x)2:x2+(R—r+\/(R—x)2—xz))2 N

. _4Rr(R-1) 4x5x3x2 15 0,
solving we get X= N ) “\\| /0,
o115 g
p

59. (A= Q)B)>R);(O)>O); M- Q)
(A) Letfirstterm of GP. be aand common ratio is r.

a(l_rzol)
Now, =625 e (1)
I-r
21 1 1 1
Also, —=—+—+...... +—
i=0 & 4, a4, 01

1—1 200

201
)
1 1 1 1 all\r 1(1—#‘“}_1
T

625 625 625

1 625 1

= ==X (Using (1)) - (ar' (2 ) T 625 Ans]

(B) Consider 113}(\/)(2 +ax —Vx’ +bx) (00— o0)

-b -b _
Rationalisation,  lim \/ = (a \)/Xz =lim (a ) X = a2b =2
x?+ax —+/x° +bx x[\/l+a+\/1+b}
X X
=(a-b)=4 ... (1)
. Nx—-b—-+a-b 1 1 1 1 1
Now, lim — = = = - = =
o2 x’-—a daJa—b 64 daJ4 64 8a 64
= a=8 and b=4 = a/b=2. Ans.]
(C) Wehave

x> =2mx+m’—-1=0
= (x—m)2—1=0:>(x—m+1)(x—m—1)=0

= x=m-1,m+1
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Now, 2<m-1 and m+1<4
= ~l<m<3. Ans]

tan(—x);xe(%,O}

(D) Clearly, f (x) = Graph Pending
|x| =X;X € (0, %)

Number of points of non-defferentiability of f (x) islie x=0 ]

60. (A)— (R); (B) > (T); (C)— (Q); D) — (P, Q,T)
(A) Givencurvesare x° + kxy’ =—2 and 3x’y -y’ =2

. _(3X2 +ky2) . —2xy
Now, ¥ = 2kxy and ¥ = N yz
(3x2+ky2) 2x
Y
As  mxm,=-l= Sy ><X2_y2=—1 = 3x’+ky’ +kx’-ky’=0=(3+k)x*=0
Hence, k = -3

So, absolute value of k equals 3.]

1
b p 1+x)° :
(B) 2](2+2x)5dx=64j(1+x)5dx=64-( 6X) ] =64663=672 ]
0 0 0
(C) Given, A+AT =1
cosa —sina cosa sina 1 0
So, : R =
sina  cosa —sina¢ cosa 0 1
2cosa 0 1 0
- =
0 2cosa 0 1
1
2c0sa=l:>c0sa=5
T Sz
o =—or—
3 3
So, number of values of & (0,7[) are two. ]
I_jx2+14x+49dX
(D) Let 76_x2+2x+37 ...... (1)
[ (X +10x+25 o
Also, = Im X (2) (By using king property)

-6

. Adding (1) and (2), we get

2l = jwdx:ﬂ=10
% (x2 +2x+37) ' Ans ]
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SOLUTION

1. (BCD)
<X>=Uu If sin wt=0

2. (BC)
Volume decreases during melting so work done on atomosphere is negative Volume increases during
evaporation so work done on atmosphere is positive

3. (BCD)

Q=Q, &Q,+Q,=0 V = L

:E Q1+Q2 - Q3+Q4

Q
C

Q
C

4, (BC)
Y hears a direct pulse, a reflected pulse from surface of water and a reflected pulse from bottom of
the ocean

5. (BC)
1 20
XC = —=
oC 7«
X =oL=rx
Xe> X,
As @ increases XC decreases, XL Increases
6. (ABC)
%mv2 =mgl (1-cos0)
1D elastic colic between masses.
7. (BC)

Blue filter and green filter allows blue and green light only across it. So fringe pattern will be seen in
both case. Fringe width for blue will be less than that at green

8.  (AC)
WA =572 i vi=w? AZ-x? i 37 ‘=w? A’—4% A=5cm, T =2secC
9. (B)

E

max EdN

dN=C+E E,, -E °dE Average energy of electrons -“’_E = Egax
max dN

0

Heat evolved = E—gax x1milicurie = 2.03x10°meV / sec.
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10.  (C)

Most probable KE at emitted electrons = i(d—Nj =0= E o =33keV .
dE\ dE 5

11.  (B) 12.  (B)
Ldi_,

q
C dt
i

®

Ld

L+ 5 0 1
C dt T
G
dt?

:E:_ i
i=i,sin(ot+¢) L 0=0

% =i,ocos(wt+¢).. — =i,

0Ola

. e .
I=—sinmt
oL
—£
q=—-cosot+C
)

€
q:mzL(l—COS(ot)

13. 2)
Stress T/A TL 4TL AY AL Al Ad
Y= —=——>Y=—=—0n8 —=—+—+2—
Strain (/L Al mdl Y L 14 d

Since ar is a constant, so it does not contribute anything to the net error.
T

:ﬂzo'01+0'001+2 0.00005 :>ﬂxlOO%=0.009+0.8+1=1.809%
Y 110 0.125 0.01 Y

4. (9)

4 string - 1

string - 2

In this question the most important point to keep in mind is that there is no tension developed in
string if string gets sag. In present situation if we displace the block by x towards right then both the
strings get taut & spring gets compressed as a result all three components (two strings & a spring)
contribute in restoring force, but when the block comes towards left of its equilibrium position then
string got stretched and only the spring force is helping in bringing the block to its equilibrium
position. It means equation of motion for the displacement of block on two sides of its equilibrium
position is different.
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15.

16.

17.

18.

Equilibrium

!position

'

)

: T, < Kx
) ¢
P T, e—

1

1

: «—>

X

_ov =T, =X

Iz

T/
For displacement towards right by x — L2 =y = T, =
., .
4 {

i 1(2YA
Restoring force, F:T1+T2+Kx:(¥+}<jx :aza( +K)x col=\/i(2YA+Kj
: m

( 0

f M( f T
=>T=2n|——=n M For displacement towards left by x- the situation is similar to a
2AY +K{ K

M
spring pendulum with time period, T, = 2n\/; Required time period of oscillation is,
M/ +\/E B 371\/“
\/2AY+ Ke VK| 2VK
®3)
21,1

Ko €1y
FE=——=Inl+b/a
' 4n b ( )

T:L+L:n
2 2

()

First send current through larger loop and calculate flux through smaller one to calculate M.

H 2
We get {;—‘B‘} ma’=Mi=>M= % .Now for the current going through smaller loop.

. di p ma’ 2u ma’t
Emfin larger loop= M — = =" (4t) = ———
J g dt 2b (40 b
. . 2 2 . .
g:ﬂ-{-iR j%:l_FﬂR ]J.O—TCa:l ﬂ
C dt c dt b c dt
. i 2u, ma’c
=> long time current = i when %20: %

©)

330+V,,
fo = — |f
330+V,, —V,sin30

) f
% increase = ( °f jxloo

(7)
The resistance shorting the capacitor plates may be considered in parallel with the capacitor and at
time t =0 the capacitor behaves as a short circuit
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19. (2
20. (6)
(2P)(2V,) =PV ... (i)
PoVo=PcVe ... (ii)
For diatomic gasr = 7/5
s Ve =2%,
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SOLUTION

41. (ABC)
. 1,
f(x):Sgn{SmX}:{o sinx=0, +1

y-axis
y=1 y=1

|

—l<sinx <1, sinx#0

> o X

—2n -3m/2 -7 —1t/2 l /2 b 3m/2 27

Graph of fx) — sgn {sin x)
=  f(x) isaperiodic function.

As, f(—x)=f(x)= f(x) isaneven function.
f(x)e{0,1} = f(x) isaninto function.

Notethat Lim f(x)=1and [ f(x)dx=27. Ans]

x>=
2

1 B(2,4)
42. (BC) - A /
4
=5, o]
—0 (0] — 0
-2 (0, 0) I x=2

(-4)

(X—1)3

Now, verify alternatives. Ans.]

Graph off(X) =

43. (BCD)
As, ;3 :(;1 ng)x;z Z(i -;2);2 —(;2 X;Z);l =6(2§+3+1A():6{—121A(

6(i-2k) ..
Row 3 vector iT-\E:i—ﬂ( or 540k
1 1 3 1 1 3
A={2 1 1lijor|2 1 1| = Tr.(A)=0,4.
1 0 =2 -1 0 2
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Also Fz 312 xg}=‘f2H;3Hf2xf3‘=\/€.\/§.\/g,\/§=30‘

Since 11,1, and 7, are coplanar = theyare linearly dependent

2
|:r1><r2 T2 XT3 13 ><1‘1i|—|i1’1 12 1‘3j| =0.

44. (ABD)
(A) P(A/B)=P(B/A) =  P(A)=P(B)
Now, P(AUB)=P(A)+P(B)-P(AnB)=P(AnB)=P(A)+P(B)-P(AUB)

=  P(AnB)=2P(A)-1>0; P(A)>% = true

3 1

@) P(B)=7;P(A/B)=7
P(ANB) 1 13 3
pB) 2 — PAnB)=og=¢

(©) P(ACUBC)C =[(a3+a4)r\(a4+a4):|c =(a,)" =a, +a, +a, =P(A+B)

P(A°ABC) =(a, +a,+a,)" =a, = P(AB)

Hence P(ACmBC)+P(ACuBC):P(A)+P(B)]:%+%:¥:

N W»

(D) Given, Ais subset of B.
P(BNA) B P(A)
P(A)  P(A)

Now, P(B/A)= =1.

45. (BCD)
Equating the coefficient of 420, we get

2* ¥ =1=a=¥2"-1=(C)

1
Put X=a,weget

a 20 1 10
0—(—+bj :(—+R+qj
2 4 2
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a 20 1 10
(—+b} +(——B+qj =0
2 4 2

a I p
—=-b —+=+q=0
> and 15 q

a+2b=0=(B)
Put, x=0we get
1-p% :qlo

20
1_{_20’220_1} 0

Hence B, C, D. Ans]

46. (BCD)

£(x) =(§—cosl (cosx)j(%sinl(sinx)j

e (5020 (B e
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2

f(x)=%—(27r—x)2 V%z<x£27z

Atx=rx, f (X) is not differentiable

At x =, itis local as well as global minimum.

Sk

1 j‘xzdx x’
= = 5| T54. An
) 3 24 s

47. (AD)
AABC issimilarto APQR ,which is isosceles right triangle.

48. (AB) N
Let the length of this sides of the thombus be |
= Area =I’ sin30°=2=>/=2 unit 7B
OB? = 04> + AB* =204 .AB cos150° T C

=4+4-2(4). (—§J=4(2+\/§)

OB =2:2+-/3 Y 30°

0
BE(\/4+2\/§,\/4+2\/§)E(1+\/§, 1+3)

v

Hence coordinates of B can be (1+\/§, 1+\/§) or(—l —\/5, —1—\/5)

49. (CD) 50. (ABD)
Let degree of P(x)=n
= degreeofP'(x)zn—l

So,  L.H.S.hasadegreen
=>n=2
and  R.H.S.hasadegree2
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Let P(x)zax2+bx+c.

Now, ax’ +bx +c—(2ax+b)=x"+2x+1
= a=1;, b=4 and ¢=5
Hence, P(x)=x"+4x+5.

%
P(x)]m (3sin(4 4))) o

ro-| 10

Given,
ek2—9k+40’ x=1
As, LimF(x)=eL(1°°from) where L = Lim 1 X +4x+5_1
. x-l sm(3sm(4x 4)) 10
CLim 1 (x+5)(x- 1) :L'
x>l lZ(X—l) 10 120 20

1 1
49. Hence, continuity at X =1== LirlnF(X) =F(1).So, o2 =gk’ -ok+i0

Hence, k> -9k +40=20=k* -9k +20=0=k =4,5.
1
dx =tan"’ (x+ 2)] =tan '3—tan' 2 =tan""’ % =cot'7

0

1
50. IP dX=£

Now, use tan™'1+tan~' 2 +tan' 3 = 1z » to get other options.

x+2

51. (BCD) 52. (CD)
Any tangent to given parabola is
x-secf—y-tand=1 ... )]

Let P(h, k) be the point of intersection of tangents to the parabola y* = 4x,

so equation of chord of contact of (h, k) if ky =2 (X + h) ..... 2)
As, (1)and(2)are identical, so

secH tan @ —_1 )
5 K m (on comparing)

-1 k
= 0=— tanfd =—
sec o and tan oh

As, gec’d—tan’0=1

1 K

>—-—=1 = 4-k’=4n’
h?> 4h
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(0,2)

x=1

i
AR

0,-2)

v

Locus of P(h, k) is

2 2

E:4x* +y’ =4, whereis anellipse or XT+yT =1 .. 3)
1 3 3 .
51. As, e =1-—== :>e=§=51n60°:>(A)isc0rrect

The foci of ellipse are (0, + be) 3i.e., (0,+4/3) = (B) is correct

2 2x(1)
Also, l(L.R)=2%=%)=1 = (C)is correct.

Note, that distance between vertices of ellipse E
= distance between (0, —2) and (0, 2) =4 = (D) is correct

52.  Thecircle described on vertices of ellipse E as diameteris x> +y* =4 ... 4)
As, circle in equation (4) intersects orhtogonally the circle x* + y2 —-4-2y+ k*=0,

so using condition of orhtogonality, we get ( = k> —4 = k = +2 = (C) and (D) are correct.

53. (D)
c
i =2R=c=6 =3gi
Using sinC (As,R=3 given)
nat+br=36 e (1)
A
C
Also, = (s—c)tanz b c
C ~ B
:>1=s—c:>1=(a+b+c—cj:>2=a+b—c:>a+b=8 ........ )
a+b)’ —(a’+b?
Noe,areaoftriangleABC=%ab=%[( ) 2( ) =%(64—36)=%=7. Ans.]

Alit We know th r—r—4Rsing~cosé~cosE—4RsinE-siné-sinE
iter : eknowthat ;, —1= 5 > > > > >

CENTERS: MumBAlI / DELHI / PUNE / NASHIK / AKOLA / GOA / JALGAON / BOKARO / AMARAVATI / DHULE # 6



o
pACE AITS - 12 : Mathematics (Paper - 2)

= r3_r:4Rsin2%:>r3—1=(4><3)><sin245°:>r3=7 .......... (1)

[As,r=1,R=3and C=909(°]

Also, ——=2R (Usingsine| 2
80, =0 (Usingsinelaw) =¢=6 s 2)

and r3=s-tan%:>7=s-tan45°:s=7 ,,,,,,,,,, 3)
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p=Lim(t, +t,+......+t )=%
oc=kp = 1.k = k=1.Ans]
» 272 ®
55. @)
(x-a)
= an
y 4 y=¢
dy x-a dy
- — =
a2 dy
X_aze":>(x—a) 2" .. (1)
2
Ao 7 e )
er
=¢" [Using (1)]
4
= e"(e"—l)zO. Hencee*=1 =x=0

i x=0theny=1
a2
1=?:>a2=4 = a=-2 or a=2 (rejected)

As, fora=2 curves do not intersect.
Hence, sum of the aquares of all possible values of a is 4. Ans.]

56. (9
F(I)Ixe'xdx =—ex—e " =—¢"(x+1)

F(Z)je’x x2dx =—¢™* (x2 +2x +2)

F(1)  (x+1)

)
F(2) - (x+1)2 +1

1 1
= J 2 dx-j Xj::-

(x+1)2+1:t:> (x+1)dx:%dt

_l dt :%ln(t)=ln\/¥

B

J.il)dx ’ 2
[e F@) J =(\/¥) =t=(x+1)2+1
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Hence j((x+l)2+1)dx= (X+1)3 +X] =(72+5)-(9-2)=77-11=66.

57. @)

+3
Clearly, 2y_+5 =3—(1-cosx)’, where x e R
y

But 0<(I1-cosx) <4 =122 <3 ye(—oo,_—g}u{_—lz,ooj
2y+5
-8 -12

a=— = —
3 and b .

Hence, (3a —Sb) = 3(?) —5(%) =-—8+12=4. Ans]

58. (1)
o et (adiB) _det(adj(adiB)) (adi(A)™" (A}
¥ Tdet(C) | det.(5A)  S'det.(A) 125
As, det.(A)=5
det.(adjB) (5)’
= =1
S0, Tget(c) 125 -AnS
59. (D
. I 1 1
Given S, =—+—+—+...... o, where ke N and k>2
k k k
Infinite G.P.
For k>1,
1
_ k1
S b k-l
k
E:Sk'sk+2
2
(Sk+1)
2
k-1 k+1) kK k’-1
So, E=l+— =E, =1+ =%_P (Given)
k- 4-1 3 ¢
Hence, p=4and q=3 = (p+q)=7 Ans.]
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60. (2)
Given, f(x)=2x"+3(1-3a)x’ +6(a2 —a)x+b
f'(x)=6[x2 +(1—3a)x+a(a—1)] ....... ()

As, f(x) has positive point of local maximum, so the equation f'(x ) =0 must have both roots

positive and distinct roots.

D>0 = (1-3a) >4a(a-1) = 1-6a+9a’—4a

= 5a’-2a+1>0,true VaeR. ... ()

1
Also, sumofroots >0 = —(1-32)>0 = 3a>1 = a>§ ........ 3)
and, Product ofroots >0 = a(a—1)>0 = a<0 or a>1 ... 4)

Hence, (2)n(3)n(4)

= ae(l, )

So, the smallest integral value of “a’ equals 2. Ans.]
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