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Questions & Solutions

PAPER - 1 SUBJECT:MATHEMATICS

MAX. MARKS: 186 TIME: 3 HRS.

PAPER-1 : INSTRUCTIONS TO CANDIDATES

¢ Question Paper-1 has three (03) parts: Physics, Chemistry and Mathematics.
o Each part has a total eighteen (18) questions divided into three (03) sections (Section-1, Section-2 and Section-3)
» Total number of questions in Question Paper-1 are Fifty Four (54) and Maximum Marks are One Hundred Eighty Six (186)

Type of Questions and Marking Schemes

SECTION-1 (Maximum Marks : 12)
e This section contains FOUR (04) questions.
e Each question has FOUR options ONLY ONE of these four options is the correct answer.
« For each question, choose the correct option corresponding to the correct answer.

* Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 If ONLY the correct option is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : -1 In all other cases.

SECTION-2 (Maximum Marks : 32)
e This section contains EIGHT (08) questions.
e Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct answer(s).
o For each question, choose the option(s) corresponding to (all) the correct answer(s).

e Answer to each question will be evaluated according to the following marking scheme.

Full Marks +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : -1 In all other cases.
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SECTION-3 (Maximum Marks : 18)
e This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

e For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places truncate/round-off the value to TWO

decimal placed.
e Answer to each question will be evaluated according to the following marking scheme :
Full Marks +3 If ONLY the correct numerical value is entered.

Zero Marks 0 In all other cases.

Answering Questions :
» To select the option(s), use the mouse to click on the corresponding button(s) of the option(s).

e To deselect the chosen option for the questions of SECTION-1, click on the button of the chosen option again or click on the Clear
Response button to clear the chosen option.

» To deselect the chosen option(s) for the questions of SECTION-2, click on the button(s) of the chosen option(s) again or click on the
Clear Response button to clear all the chosen options.

e To change the option(s) of a previously answered question of SECTION-1 and SECTION-2 first deselect as given above and then
select the new option(s).

e To answer questions of SECTION-3, use the mouse to click on numbers (and/or symbols) on the on—screen virtual numeric keypad

to enter the numerical value in the space provided for answer.

¢ To change the answer of a question of SECTION-3, first click on the Clear Response button to clear the entered answer and then

enter the new numerical value.
e To mark a question ONLY for review (i.e. without answering it), click on the Mark for Review & Next button.

* To mark a question for review (after answering it), click on Mark for Review & Next button — the answered question which is also

marked for review will be evaluated.

» To save the answer, click on the Save & Next button — the answered question will be evaluated.
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PART-lll : MATHEMATICS

SECTION-1 (Maximum Marks : 12)
¢ This section contains FOUR (04) questions.
e Each question has FOUR options ONLY ONE of these four options is the correct answer.
o For each question, choose the correct option corresponding to the correct answer.

* Answer to each question will be evaluated according to the following marking scheme :

Full Marks ; +3 If ONLY the correct option is chosen.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : —1 In all other cases.

G 1 (@RwT 3w 12)

o U TS H AR (04) U B |
o TS U & forw W&l AR fawen Ry MW €1 39 IR el # | dad (@ & vy 98 IR 2 |
o TS U & oY Y gY fadedl # A |E IR ¥ el fdded o1 gy |
o U U B STR Bl YD 774 YIS & FFAR BRI -

ol 3 +3 Al B L fadpeu & g T B |

YR B 0 AR P13 W fadeq T8 AT T B (AT T gRRG B) |

FUT 3 : —1 39 i uRRerfer # |

1. Aline y = mx + 1 intersect the circle (x — 3)?2+ (y + 2)2 = 25 at points P and Q. If the midpoint of the line

segment PQ has x-coordinate —%, then which one of the following options is correct

TEH @y =mx + 1 (x—3)2+ (y +2)2 = 25 B fagafi P MHR Q W ufress aell B | 3R I@Ers

(line segment) PQ & weafd=g &1 x-fM<ena (x-corrdinate) —%%, a9 f=faRed 3 9 o9 &6 e

TR ?

(1)6<m<8 (2)2<m<4 (3) 4<m<6 (4)-3 <m<-1
Ans. (2)

y=mx+1

Sol.

ForpointR,x:-g :>y=1—3_m R_3 4.3m
5 5 5

Resonance Eduventures Limited
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more : sms RESO at 56677

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 73400 10333 ’racehnnk.cam/ResnnanceEdu utwmter.com/ResunanneEdu www youtube.com/resowatch Eb\og.resnnance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2019 Solution portal PAGE # 1



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx
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3m

1-—+2
slope of CR = ~ 5 —_ 1 15-8m _ 1
3.5 00m ~3-15 m
5
15m —3m? =18
m?>—-5m+6=0
m=2,3
2<m<4
. 4 .2
2. Letm=| SN0 S1mSNO)_ g gy
1+cos“6 cos' O

Where a=a (0) and B = (6) are real numbers and I is the 2 x 2 identity matrix.

If a* = is the minimum of the set {a (0) : 6 < [0, 2x]} and
B* = is the minimum of the set {B(6) : 6 < [0, 2n)}

Then the value of a* + B* is

e o M{ Si”462 ‘1‘3';”29}:a1+[3|v|—‘
1+cos“6 cos™ 0

Sl a=a (0) IR B=p(0) TGP (real) TN B, 3R [ Th 2 x 2 TIAD-IE (2 x 2 identity

matrix) 8 | If¢

|qg=d {a (0) : 0 € [0, 2n]} FT =79 (minimum) o* & 3R

Fed {B(0) : 0 e [0, 2n)} BT R (minimum) p* 8,

A o + BB AM B -

-37 -29 -31 -17
1) == 2) =2 3) — 4) =~
()16 ()16 ()16 ()16
Ans. (2)
Sol. m=sin*® . cos*0 + (1 + sin20)(1 + cos?0)

2 + sin*cos*0 + sin20cos20

sn*e —(1+sin29)}_{oc 0}+B—L{ cos*®  1+sin?0

1+cos®0  cos*@ 0 « Im| |-1-cos?6 sin*6
sint0 = 24P coste, 1 —sino = P (1 + sin20)
Im| Im|
B=—Im|
. . 37
B = —[sin*0c0s*0 + sin0c0s?0 + 2] = —[t2 +t + 2] = Bmin = — 16

Resonance Eduventures Limited
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | To Know more : sms RESO at 56677

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 73400 10333 ’racehnnk.cam/ResnnanceEdu utwmter.com/ResunanneEdu www youtube.com/resowatch Eb\og.resnnance.ac.in

This solution was download from Resonance JEE (ADVANCED) 2019 Solution portal PAGE # 2



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Resonance’ | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-1 | MATHEMATICS

o = Sin*0 + cos*® = 1 — 2sin?6c0s%0 = 1 — % (sin320) = mino = %

3. Let S be the set of all complex numbers z satisfying |z -2 + i| > J5 . If the complex number zo is such

I 4-25-2, .
1Ze s} , then the principal argument of 272072 is

that -
Zyg—Zg+2

is the maximum of the set {l

lzg =

a1 {6 S S @ AfHs wwreli (complex numbers) z BT YT (set) @ W1 [z -2 + i > 5 B Tge

FA 2| Al Th Al w20 U B o™ B 1 T ki kzent {IZ 1|:Zes} B Igad (maximum)
b — _
4-24-2, : .
g, a9 v zo+d H1 = BIVIId (principal argument) &
T 3n T T
(1) 1 (2) e 3) 2 (4) >
Ans. (3)

:

Sol.

lz-(@2-i)|> 5

For |zo — 1| to be minimum, zo = Xo + iyo is at point P as shown in figure

4—(zy+2p) 4-2x —i2-x) . T
arg| ————— | =ar =arg| ———= | = arg(-ir) = —— ~A>0
g(zo—io+2i 2 2iy+2i 2 y+2 9(=1) 2 ( 9

4, The area of the region {(x, y) : xy <8,1<y<x?%is

&3 {(x,y) :xy <8,1<y<x% & &% (area) © -

(1) 16 loge 2 — 6 (2)8Iog<92—§ (3) 16 loge 2—% (4)8I0992—%
Ans. (3)
Sol. xy<8

1<y<x?

x2.x=8

X=2
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4 8 y3/2 \ 14
Required Area = I (;—\/y] dy = {8(ny—ﬁ} =8/n4 — 5 8-0+ 5 =16/n2 — y
1 1

Full Marks

Partial Marks :
Partial Marks :
Partial Marks :
Zero Marks :

Negative Marks :

SECTION-2 (Maximum Marks : 32)

¢ This section contains EIGHT (08) questions.
e Each question has FOUR options. ONE OR MORE THAN ONE of these four option(s) is (are) correct answer(s).
o For each question, choose the option(s) corresponding to (all) the correct answer(s).

e Answer to each question will be evaluated according to the following marking scheme.

+4 If only (all) the correct option(s) is (are) chosen.
+3 If all the four options are correct but ONLY three options are chosen.
+2 If three or more options are correct but ONLY two options are chosen and both of which are correct.
+1 If two or more options are correct but ONLY one option is chosen and it is a correct option.
0 If none of the options is chosen (i.e. the question is unanswered).
-1 In all other cases.

qof 37
3w 3
3fIrh 3
3frh 3
I b
FUT 3B

Te 2 (fReaw 3w 32)

e U TS H (TS (08) U & |

o TP YT B f IR faped fAy 77 B | 39 aR Al & 9 U a1 U 9 3If$ fAdvcy a8 2(E) |
o AT UH & forg, fAu gU fAwedl # 9 98 SR (STN) | |aRd fAdwen (fwei) a1 gfg|

o YIS U B SR BT A [ Ao & AR BT

: +4 IR DHad (AR) F& [Awen ([@awedi) o1 g1 T 2|

: 43 IR AR Aved WL & W] dad A fddbedi HI A1 1T 2 |

C 42 IR A W A9 A S A 98 8 Wy Paa & APl 1 g1 T 7 AR a0
I 8¢ fdmed |8 fadhey 2 |

D41 AR AR A AP ey FE € W] dad Ue Aoy B g WA 8 MR Gl
g7l fadbey HE fadey 8 |

© 0 IR flt Y Ravew &1 =81 g1 1§ @rafq ued orgaRRa ®) |

=1 o= aft aRRefRl |
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1. Define the collectionss {E1, E2, Es, .......... } of ellipses and {R1, Rz, Rs, ........ } of rectangles of follows :
2 2
Er: 2+ d o 1;
9 4

R1 : rectangle of largest area with sides parallel to the axes, inscribed in Ei:

2 2
En : ellipse X—2 + y_2 =1 of largest area inscribed in Rn-1, n > 1
n n

Rn : rectangle of largest area, with sides parallel to the axes, inscribed in En, n >1
Then which of the following options is/are correct ?
(1) The eccentricities of E1s and E1g9 are NOT equal

(2) The length of latus rectum of Es is %

N
(3) Z(area of R,) < 24, for each positive integer N

n=1
(4) The distance of a focus from the centre in Eg is g

reigai (Ellipses) {E1, Ez, Es, .......... } 3R 3mIdi (rectangles) {R1, Rz, Rs, ........ } & GUEl B eR 9

Ry & :
2 2
E1:X—+y—=1;
9 4

R1 : 3 &3 (largest area) &1 3, fSTF@! YoIIY 3@l (axes) & FHR ©, R W Er# IfaReld

(inscribed) &

2 2
En : J1fead &= aren dreigd X—2+z—2=1aﬁRn_1,n>1ﬁaiaﬁ?@iH%
al’l n

Rn : IGTH &5 &7 3o, e g 31eff & TR B, iR S En, n >1 # oiaReid 7|
de o 3 9 P () ey 98 ® () ?
(1) E1g 3R E1o @I I@<=dld (eccentricities) TH9 78l ©

(2) Eo @& -f¥er= (latus rectum) &1 o1 % H

N
(3) U QUi N& forg > (Rl &rhel) < 24 8

n=1
(4) Es § &= | Y& 1M (focus) & aﬁg H

Ans. (2,3)
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Sol.

(acos6,bsin0)

Area Max when 0 = 45°

oo%doow ©
m%dmr\: o

™
N
~
N

N

5
oo
5
oo

when m — w 2+b1 = 4ab =432 =24
242
L 2b? 4.2 1
B Length of LR is ellipse = — = 2. =—
(B) g P 2 236
(©) distance between focus and center of ellipse = ag €9 = 2%@ = %

In a non-right-angled triangle APQR, Let p, q, r denote the lengths of the sies opposite to the angles at
P, Q, R respectively. The median form R meets the side PQ at S, the perpendicualr4 from P meets the

side QR at E, and RS and PE intersect at O. If p = J3, g = 1, and the radius of the circumcircle of the
APQR equals 1, then which of the following options is/are correct ?

V7 V3

(1) Length of RS = - (2) Area of ASOE = —

—_

(3) Radius of incircle of APQR = g (2- J§) (4) Length of OE = %
TEh IFFHT Y (non-right-angled) APQR & foq, 91 f& p, g, r %99 @101 P, Q, R & A/ aTell
goriell @ TRTEdl U B R ¥ G W @iffad (median) Y51 PQ 9 S W fiec® 8, P ¥ @ien W

e (perpendicular) 95 QR | E W fedn & @2 RS 3R PE T& §&R &1 O W) diedl §| Ak p =
J3,q=138R APQR & uRgw (circumcircle) @ f3r=a1 (radius) 1 8, @9 1 § & B w1 () RAbe T

2 (2)?
(1) RS ®1 oS = g (2) ASOE &1 &1hel (area) = g

(3) APQR & aidd (incircle) &1 =§(2—\/§) (4) OE & &S = %
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Ans. (1,3,4)

g=1
Sol. b
7
P __ 9 51y =  sinP= B ana=l
snP  sinQ 2 2
= /P =60° or 120° and £Q = 30° or 150°
because ZP + #Q must be less than 180° but not equal to 90°
/P =120° and £Q = 30° and /R = 30° 1 Lo—r-1
sinR
. 2/ -3 2 1 7 . .
Now length of median RS = E\/2p +29°-r° = E\/6+2— =?:> option (A) is correct
2pqr
. 2A ax()  1{1x1x43) 3(2-43 . .
Inradius = = =— = —| ——— | = option (C) is correct
p+g+r p+g+r 2(1+1+43 2 1
= lx\/§xPE=w(equalareaofA) = PE=M><£=l
2 4(1) 4 J3 2
1(1 .
2x | —.1./3sin30°
2(Areaof AOQR) 3.2 1
= OE = = =—
QR NE) 6
3. Letf: R — R be given by

x> +5x* +10x% +10x2 +3x +1, x<0
X2 =X +1 0<x<1
(2/3)x® —4x? +7x - (8/3)  1<x<3
(x=2)/n(x —2)—x +(10/3) X>3

f(x) =

Then which of the following options is/are Correct ?
(1) fis NOT differentiable at x = 1

(2) f is increasing on (—x,0)

(3) fis onto
(4)

4) f ' has a local maximum at x = 1
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Ans.

Sol.

A fd f:Ro> R yorR @ fear &

x% +5x* +10x% +10x%2 +3x +1, x<O0

X% =X +1 0<x<1

(2/3)x3 —4x% + 7x - (8/3) 1<x<3

(x = 2)/n(x —2) = x + (10/3) x=3

d9 o 3 9 P19 |1 (W) ey 98 ® (8) ?

(1)x=1 W {'Iaba-1g 78 (NOT differentiable) 2 |
(2) f 3fERTA (—o0,0) § GEHAM (increasing) &

(3) f 3TEBIE® (onto) 2 |

(4) ' &1 (S MY Seaad (local maximum) x =1 W &

f(x) =

(1,3,4)
x% +5x* +10x3 +10x2 +3x+1  x<0
X% —X +1 0<x<1

f(x) = Exs—4x2+7x—§ 1<x<3
3 3
(x—2)|n(x—2)—x+? X223
5(x+1)* -2 x<0

, 2x -1 0<x<1

f'(x) = )
2x° —8x+7 1<x<3
In(x—2) X>3

X% + 5x4 + 10x3 + 10x2 + 3x + 1 takes value between —o to 1
Also (x—=2) In(x = 2) —= x + % takes value between % to

So, range of f(x) is R. So option (A) is correct
f'1-)=2and f"(1*) =—4

so f'(x) is non-diff at x = 1 so option (B) is correct

f'(x) has local maxima at x = 1 so option (C) is correct

Let a and B be the roots of x2 —x — 1 = 0 with o > B. For alll postive integers n. define
an _ Bn
a-p

bir=1andbn=an=an1+an+1,n>2
the which of the follwing options is/are correct ?

,n>1

a 10
1 —L = 2)bn=o"+pforalln>1
W Emﬂ 89 @
b, 8
(3) a1 + a2 +....an = an.2—1 foralln > 1 (4) Zﬂ;ﬂ -39

n=1
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AMT f& x2—x -1 =0 H (roots) a ARPE, W&l a > P2 T gaHAS gouridl n & foag /=1 @1

gRufd fhar Tar 8
an = (Xn—Bn,n21
a—p

b1=13mbn=an=an—1+an+1,n22
d9 o 3 9§ P () fed 98 © (F)-

(1) S 2 10 (2) 5% N2 13 BT, by = an 4+ B0
n=1 10 89
(3) U n>13 oI, a1 + a2 +...an=ans2—1 (4 i b, _ 8
10" 89
Ans. (1,2,3)
Sol. (1) b = Bt + - OLr1+1 _Bn+1 . 0(n—1 _Bn—1 ) (1”71((12 +1)_Bn—1(52 +1)

a—f o-— o—

5+\/§J_Bn1(5—\/§]

Otn1(
o (a+2)-B"(p+2) 2

2
) o—p ) oa—p
\/gan1(\/§+1]_\/gﬁn1(\/g_1j
2 2 n n
= =\/§(q +B)=a”+[3“ 0(—[3=\/g
oa—f o—

(04
S by o) BY _ 10 . 10 _ _«a B
@ Z10”_2[10] +Z(10) S o B 10-a 10-p

n=1 1- =

10 10
_10(@+B)-2ap  10+2 12
"~ 100-10(a+B)+af 89 89
a p
S A _ a" gt 10 10 1 a B
) ;10”_Z<a—ﬁ)10” C el B 0&—[3(10—(1 10-;3}
10 10

1 (10(a-B)-ap+op) _ 10
a—B 100-10(a+B)+ap 89

Option (C) is correct.

 a-a") BU-p")
sol -3 _ (1-a)  (1-p)

(4) ar+az+...an=2xa=
a—f a—f
) (0€+1)(1—0€n)_(B+1)(1_Bn) ) 0€2_0tn+2_[32+l3n+2 ) \/§+Bn+2_an+2 s ans
(1-0a)(1-p)(a—P) (1-o)(1-PB)(a—P) p-a
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Ans.

Sol.

Let L1 and Lz denote the lines r = | + A(=] +2] +2k), e Rand r = u@} = | + 2k), ne R

respectively. If Lz is a line which is perpendicular to both L1 and L2 and cuts both of them, then which of

the following options describe(s) Ls ?
A b Ly R Lo shaer PRI @@ € 0 r = | + 0] +2] +2K), A e RaAR ¥ =p@i = ] +2k), neR
I L3 T Y@ 8 O L1 3R L2 QM1 @ oF9ad © 3R QM1 &1 dredl 8, a9 fF=falaa fReadl § 9 o=
A () Ls D1 6l sran (-4) B (B) ?

ar =%(2?+R)+t(2?+2]—l€),teR
- 20 e P @ 2 8

@7 = 5@+ ]+k)1@i +2] k) 1R
- 20 aa P & S

@) r = 5@ —]+2k)+1@2i +2] k) 1R

@) r =t@2i +2j -K), teR

(1,2,3)

Both given lines are skew lines.

So direction ratios of any line perpendicular to these lines are 6?+6]—3R

<2, 2,-1>

Points at shortest distance between given lines are

A (1-), 21,2)0)

L1

L2

AB L line L1

AB L line L2

soa(822
9'9'9

Now equation of required line T = (gf + g] + SRJ + a<27 +2]- R)

Now by option B, C, D are correct.
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6. There are three bags B1, B2 and Bs. The bag B1 contains 5 red and 5 green balls. B2 contains 3 red and
5 green balls and Bs contains 5 red and 3 green balls. Bags B1, B2 and Bs have probabilities 3/10, 3/10
and 4/10 respectively of being chosen. A bag is selected at random and a ball is chosen at random
from the bag. Then which of the following options is/are correct ?

(1) Probability that the chosen ball is green, given that the selected bag is Bs, equals g
(2) Probability that the selected bag is Bs, given that the chosen ball is green, equals %

(3) Probability that the chosen ball is green equals %

(4) Probability that the selected bag is Bs, given that the chosen ball is green, equals %

W A (bags) B1, B23iR Bsg | B19al # 5 o1t (red) 3R 58 (green) i &, B2 # 3 ot 3R 5 &4 i
2, 3R BsH 5T 3R 380 e 2| Il By, B23iR Bs® gl oI @l WiRidard was: 3/10, 3/10 &R
4/10 2| Ta e Igfed (at random) foran Srar 2 iR Us Wi 39 I # | Fgfeedn g o 21 A9
o % ¥ P () Ay |8 2 () ?

(1)sﬁmﬂﬁazﬁ@gﬁaﬁmwgaaaugsm%%—gmgsmwasé

(2)§ﬁ§§reﬁ€{$833ﬁaﬁqﬁw%%,mu%aﬁ%%ﬁnﬁrﬁasﬁ%
(S)ﬁnﬁrﬁzzﬁﬁz‘rﬁraﬁmﬁw%%

(4) g1 BU A @ BeBH B WA A IE B W B DI WIADAT %%

Ans. (1,3)
Sol.
Bags Bag 2 Bags
Red Balls 5 3 5
Green Balls | 5 5 3
Total 10 8 8

(1)  P(Ballis Green) = P(B,)P(G/B;)+P(B,)P(G/B,) + P(B;)P(G/Bs)
5 3 5 4 3 39

Xt —X—= —
10 10 8 10 8 80

3
= —X
10
(2) P(Ball chosen is Green/ Ball is from 3 Bag) = %

P(B3)P(G/B3)
P(B4)P(G/B,) +P(B,)P(G/B;) +P(B3)P(G/B3)

(3,4) P(Ballis from 3 Bag / Ball chosen is Green) =

3
P(B1) = —
B =1
3
P(B2) = —
= 1o
4 3
4 108 4
"BI=1"3 5 3.5 4 3 13
XXX —
10 10 10 8 10 8
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7. Let T' denote a curve y = f(x) which is in the first quadrant and let the point (1, 0) lie on it. Let the

tangent to ' at a point P intersect the y-axis at Ye. If PY, has length 1 for each point P on T'. Then
which of the following options is/are correct?
AT & T U ab y = f(x) & S YoM =qgaie (first quadrant) # 8 3R &1 & =g (1, 0) 59 W Rerd 7 |

A 6 T & fdg P WR &= T el ¥ (tangent) y-31e @1 Yp. IR URT=T (intersect) BRAl § | AR
I's y% g P & fau PY, @l =18 18, @ /91 & 9 319 91 (3) $a9 981 2 (8) ?

1+\/1—x2] 2
— |+ V1-Xx
X

(1)y=—€n{

(2) xy' + Vi—x2 =0

(3)xy'— V1-x2 =0
H_\“—XZJ_ X2

X

(4)y=€n[

Ans. (2,4)
Sol. (a,f(@)=r
f'(x) be differentiation of f(x) equation of tangent
(y—f(a)) = f(a)(x - a)
putx =0
y —f(a) = —af'(a)
y =f(a) — af'(a)
ye = (0, f(a) — af'(a))
pye = a® +(af'(a))? =1

a?+a?(f(a)?=1

" 1_a
(f@)?=—;
a
1-x2
f'(x)) =+
Jon ===
put V1-x2 =t
2 2 5
= y=ij—to|t=i R P L DY R P 0 [ Y oo S Eo s e GOl
1-t2 2 11—t 2 2 —
= Putx=1andy=0=c=0
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8.

Ans.

Sol.

0 1 a -1 1 -1
LetM=|1 2 3|andadjM=| 8 -6 2
3 b 1 -5 3 -1
where a and b are real numbers. Which of the following options is/are correct ?
(1) det(adj M?) = 81 (2)a+b=3
a 1
3)If M{B| =|2|,thena—B+y=3 4) (adjM)"' + adj M1 = - M
Y 3
0 1 a -1 1 -1
AT 6 M=|1 2 3|3RadjM=|8 -6 2
3 b 1 -5 3 -1
&l a 3R b IIfdd T8 (real numbers) 2 | 711 § & 319 &1 () Aded @21 2 (B) ?
(1) det(adj M?) = 81 (2)a+b=3
o 1
@)afle M|p|=|2|,da—-P+y=3 (4) (adjM)-' + adj M-' =— M
Y 3
(2,3,4)
0 1 a -1 1 -1
M=|1 2 3|and3R adjM=| 8 -6 2
3 b 1 -5 3 -1

(adjM)11 = 2 — 3b, (adjM)22 = —3a

=2-3b=-1

=>b=1& 3a=-6=a=2

|adjM| =-1(6 - 6) — 1(-8 + 10) - 1(24 —30) = 4

det {adj(M?)} = |det(adjM)|?> = 16
0 1 2||a 1

Now 3 |1 2 3||B|=1|2|=B+2y=1,0+2+3y=2,300+B+y=3
31 1|y 3

Onsolving a=1,p=-1,y=1so0a—-B+y=3

Now (adj M)~ + (adj M)~ = 2(adj M) = 229XadM) - _ T ypaopy
ladjM| 2
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SECTION-3 (Maximum Marks : 18)

e This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

» For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer. If the numerical value has more than two decimal places truncate/round-off the value to
TWO decimal placed.

o Answer to each question will be evaluated according to the following marking scheme :

Full Marks +3 If ONLY the correct numerical value is entered.

Zero Marks 0 In all other cases.

@S 3 @ 3id: 18)

o U TS H B: (06) U B | YD U¥H BT SR Uh H&aHd a1 (NUMERICAL VALUE) £ |

o TG U & SR & el WA A Bl AWl (mouse) 3iR ATH—T0H (on-screen) Igsd THRE
HIYS (virtaul numeric keypad) & TART ¥ IR & forg fafed @mH R g o | Ifk I&aqd A9 A &1 9
AT TIHAT A B, I AATHB A9 Bl q¥HAd & & WIF] b gbe/IMSs 3% (truncate/round-
off) &% |

o TP U & SR Pl JAIH F1 AT & ATAR BIT —
7ol 36 : +3 AR T fBA T FeATHS A9 (Numerical value) & € STR 2 |
IR 30® - 0 g 9l aRRerfr # |

1. Three lines are given by
F =i, LeR
F=p(i+j),neRand T=v(i+]+k), veR
Let the lines cut the plane x + y + z = 1 at he points A, B and C respectively. If the area of the triangle

ABC is A then the value of (6A)? equals ..........
RIGASEIIE L NE

F =i, LeR

F=p(i+j),neRand T=v(i+]+k), veR
ERI Q1 TR 2| A 6 XN §9dd (plane) x +y + z = 1 @1 HA: 9581 A, B 3R C W Fledl 8| If
<1 ABC &1 &% A § T9 (BA)2 BT AN ORI ..........

Ans. (0.75)
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Sol. Put(:,0,0)inx+y+z=1  =xr=1=P(1,0,0)

Put (u, u, 0) =2u=1 = Q(%,%,O)

Put (v,y,y) =>y= % = R(%,%,%)

Area of triangle PQR = %‘I’zjﬁ‘ = % (A;] x[ZT_;_RJ = %2‘7+]+R‘ = 1£2:> (6A)2 =0.75
2. Let S be the sample space of all 3 x 3 matrices with entries from the set {0, 1}. Let the events

Ei={A e S:detA=0}and
E2> = {A € S : Sum of entries of A is 7}

If a matrix is chosen at random from S, then the conditional probability P(E1|E2) equals

A 5 S VW 3 x 3 3@l (matrices) &1 Ufiasl | (sample space) & 5@ ufaftcdl (entries) =
{0, 1} 8| 91 % geag Ei1vd E-f =1 &

Er={AcS:detA-=0}aR

Eo={A e S: A gfaftcai &1 a1 a7 7 B}

Ife Th gE S W IGFBSH (randomly) JAT Sell & a9 wuioey Wiiear (conditional probability)

P(E1|E2) IXTEY
Ans. (0.50)
Sol. E> : Sum of elements of A=7 = These are 7 ones and 2 zeros

Number of such matrices = °C2 = 36.
Out of all such matrices ; E1 will be those when both zeros lie in the same row or in the same colume

1 1
eg. [0 1 1
1 1

O O -

N(E1nE2) =2 x 3C2 x 3C2 =18
l l

So n(E1/E2) = %= % =%
2
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Ans.

Sol.

Ans.

Sol.

That @ # 1 be a cube root of unity. Then the minimum of the set {|a + bo + cw??; a, b, ¢ are distinct
non zero integers} equals

A f& 0= 1 T&® &1 & T (a cube root of unity) & | 79 FY=ad (set)
{la + bo + ce??;, a, b, ¢ =1 3 YUIie (distinct non zero integers)} &1 FEIAH (minimum) RTER

(3.00)
|a+bow+co?P=a?+b?+c2—ab—-bc—-ca= %[(a—b)2+(b—c)2+(c—a)2]

it will be minimum when a,b,c are consecutive integers

so minimum value is 3.

Let the point B be the reflection of the point A(2, 3) with respect to the line 8x — 6y —23 = 0. Let I', and
I's be circles of radii 2 and 1 with centres A and B respectively. Let T be a common tangent to the
circles Ty, and Ty such that both the circles are on the same side of T. If C is the point of intersection

of T and the line passing through A and B, then the length of the line segment AC is.....
AT % fd5 B Y@ 8x — 6y — 23 = 0 & Aug fag A2, 3) @1 ufufd™ (reflection) & | a1 &

[y 3Rz HHA: BAg 2 3R 1 a1el g &, SFa &= HAe: AIR B & | A1 fb gl T, iR &1 T U4
IS TRl (common tangent) Y& T &, a1 9 fo® & & &R% © | Il C 953 AR B4 o
el ¥ SR T &1 ufoees 95 &, 99 Y@ravs (line segment) AC &1 &IHTTS ©

(10.00)

—» 8x—-6y-23=0
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Ans.

Sol.

Ans.

Sol.

Let AP (a, d) denote the set of all the term of an infinite arithmetic progression with first term a and
common difference d > 0. If

AP(1, 3) n AP(2, 5) n AP(3, 7) = AP(a, d)

then a + d equals.........

A & AP (a, d) T 3 |AaR 1971 (infinite arithmetic progression) @ sl &1 W= (set) 3 a1
U U q defl WIE3r<iR (common difference) d > 0 8 | afX

AP(1, 3) n AP(2, 5) n AP(3, 7) = AP(a, d)

g, d9a+daRMER.........

(157.00)

First seriesis {1, 4,7, 10, 13,........ }
Second series is {2, 7, 12, 17, ....... }
Third series is {3, 10, 17, 24, ......... }

See the least number in the third series which leaves remainder 1 on dividing by 3 and leaves
remainder 2 on dividing by 5.

= 52 is the least number of third series which leaves remainder 1 on dividing by 3 and leaves
remainder 2 on dividing by 5

Now, A = 52

DisL.C.M.of (3,5,7) =105

=>A+D=52+105=157

D) n/4 d
I== I = X then find 2712 equals .......
T _n/4(1+e )(2—cos2x)
n/4
a1 2 _[ inxdx g 2712 RIR 2
T _71/4(1+eS )(2—cos2x)
(4.00)
n/4
2 dx
== J’ — (1)
m ¢ (1+e”7")(2-cos2x)
"4
by a + b — x property
/4 n/4 sinx
|- 2 dx _2 j e” " dx d )
nJ (1+e ™) (2-cos2x) 7 J (1+e¥™)(2-cos2x)
4 4
adding (1) and (2)
n/4 sinx n/4 n/4 2
2|=3J a+e”7) x= 1-4 L dx=1j % X _dx
n J (1+e%™)(2-cos2x) n ¢ 2—(2cos”x-1) m J 3secx-2
"4 "4 "4

put tanx = t,sec? xdx = dt

S o ;ﬁ(t[wﬁﬁ 2 fan'(8)-tan'0) = (2] 2

0

5
4

Now 2712 =27 x — =4
27
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