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Time: 3 Hours.

INSTRUCTIONS

The test is of 3 hours duration.

The Test Booklet consists of 90 questions. The maximum marks are 360.

There are three parts in the question paper A, B, C consisting of Physics, Chemistry and Mathematics
having 30 questions in each part of equal weightage. Each question is allotted 4 (four) marks for correct
response.

Candidates will be awarded marks as stated above in instruction No. 3 for correct response of each
question. ¥4 (one-fourth) marks of the total marks allotted to the question will be deducted for indicating
incorrect response of each question. No deduction from the total score will be made if no response is
indicated for an item in the answer sheet.

There is only one correct response for each question. Filling up more than one response in any question will
be treated as wrong response and marks for wrong response will be deducted accordingly as per instruc-
tion 4 above.

On completion of the test, the candidate must hand over the Answer Sheet to the Invigilator on duty in the
Room/Hall. However, the candidates are allowed to take away this Test Booklet with them.

Do not fold or make any stray mark on the Answer Sheet

USEFULDATA

Atomic weights: Al =27, Mg=24, Cu=63.5,Mn=155,C1=35.5,0=16,H=1,P= 31,Ag=108, N= 14,
Li=7,1=127,Cr=52,K=39,S=32,Na=23,C= 12, Br=_80, Fe =56, Ca=40, Zn=65.5, Ti =48,
Ba=137,U =238, Co=59,B=11,F =19, He =4, Ne =20, Ar =40, Mo =96, Ni = 58.5, Sr = 87.5,
Hg=200.5, T1=204,Pb =207 [Take :In2=0.69, In3=1.09,e=1.6 x 10", m=9.1 x 10> kg ]

Take g= 10 m/s? unless otherwise stated
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MATHS
SECTION-1 (Maximum Marks : 32)

This section contains EIGHT (08) questions.
* Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct

answer(s).

* For each question, choose the option(s) corresponding to (all) the correct answer(s).

* 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

Continuity & Differentiability Differential Calculus
1. Let/: R— R be a function. We say that fhas Question ID: 337911202
__f(h)-£(0)
PROPERTY I if }}I}gT exists and is finite and

£(h)~£(0)

PROPERTY 2 if %1111(} e exists and is finite and

Then which ofthe following options is/are correct ?

(1) f{x) = |x| has PROPERTY 1 (2) f(x) = x[x| has PROPERTY 2
(3) fix) =sin x has PROPERTY 2 (4) f(x)=x* has PROPERTY 1
elukfd f:R—R ,d QyugAge dgr g fd s e

f(h)-£(0)

x.k 1 (PROPERTY 1)g ;fn im ]

f(h)-f

~1(0)
h2

dk viLrRo (exists) g Vkj og ifjfer (finite) g

X.k 2 (PROPERTY 2) g ;fn }}L{} dk viLrRo (exists) g Vkj og ifjfer (finite) gA

rc futu e 1 dku Bk (1) fodYl Igh g (9)?
(HAx)=xex.klg (2) fix)=xpxle x.k2g
(3) fix)=sinxe X.k2¢ @) fix)=x7ex.k1lg

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 2



Matrix JEE-(Advanced) Online paper 2019

MATRIX JEE Academy PAPER-II

Ans. 14

Option (1) f(x)=[x| f0)=0
Property -1

. |h| . 12
%gr(}m = }grol |h["=0 limit exists

Option (2)f(x)=x[x| f(0)=0
Property -2

PRLILIE I

h—0 h h—»0  h
LHL=-1

RHL=1

LHL=RHL

= Does not exist

Option (3) f(x) =sinx f(0)=0

Property -2

. sinh . (sinh 1
lim =1lim —
h—0 |2 -0l h h

=> Does not exist

Option (4) f(x) = x*?
= (x2)13 = [x?3 £(0)=0
Property -1

hm|h|2/3 _O_llm| h|2/371/2 1 h 1/6 O .. .
i =lim | h =0 limit exists

Matrices Algebra
2. Letx €R and let Question ID: 337911200

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 3
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Then which of the following options is are/correct

o 0
(1) For x = 1 there exists a unit vector qi+pj+yk for whichR B1=]0
Y 0
2 X X|
(2) det R =det 0 40 +8, forallx e R
X X 5]
1 1
(3)Forx=0,ifR |*|~% 2| thena+b=>5

(4) There exists a real number x such that PQ= QP
efuk fd x eR vkj ekuk fd

11 1 2
p=|0 2 2 ,Q= 0 Vij R =PQP"'
0 0 3 X

LT
AN O© X

rc futu e 1 dku Bk (F)fodYt Hgh g (9)?

() x=1d fy,],d", I elkd 1in*k unit vector) o +Bj+vk 180 g] ftld fy, R

2 X X
@) M x eRd fy, detR=det |0 * O] +g
X X 5
1 1
@)x=0dfy, :mR|?|[7%2| rcat+tb=5
b

4) ,d , IhoiLrfod I[;k x REdo g fEld fy, PQ=QP
2,3
Option (2) PQP'=R

MATRIX JEE Academy PAPER-II
1 1 1 2 X X
p— 0 2 2 Q= 0 4 0 and R = PQP""
0 0 3 X X 6

0

Bl=|0

0
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MATRIX JEE Academy

Matrix JEE-(Advanced) Online paper 2019

PAPER-II

PQ=RP
det P det Q=detR det P
det R = detQ
detQ =48 — 4x?
2" option = 40 — x>+ 8
R =PQP!
6x+12 3x+6 4-10x

12 24 8—4x
18x 0 36 —-6x

I
Option(3) R =%

ifx=0
2 1 g
3
R=1o 4 2
6 3
0 0 6
2+a+gb
3
1 1
Rlalzs = 4a+ib
aj=oa 3 —a=2andb=3
b 6b
i |
atb=5

Option (4) PQ=QP not possible
Option (1) if we putx =1 then

189 -6
R=—|12 24 4

18 0 30
R|#0

= system will have unique solution
= only a= 3 =y =0 will satisfy the system

Maxima & Minima Differential Calculus
sin X
3. Letf(x)= e ,Xx>0

Question ID : 337911203
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Letx, <x,<Xx,<....<x <....beall the points of local maxmimum of /
and y, <y, <y, <...<y <..... be all the points of local minimum of f

then which of the following options is are correct

(1)x,,,—x >2foreveryn (2)x,<y,
1
(3)x e 2n,2n+ 3 for everyn (4)[x, -y |>1 foreveryn
sin X

etuk fd fix) = , x>0

X2
ekuk fd fd It LAkuh; mPpre (local maximum) foln x, <x, <x,<....<x.<...g Vkj./d I LFkuh; U;ure
(local minimum) fcln y, <y, <y, <...<y <....... gA rc futu e 1 dku Bk(D) fodYr Fgh g (9)?

(DiR;dnd fy, x . ,—x >29 (2)x,<y,

1
B)ik;dndfy, x e (2n,2n+5j g @ iR;dadfy, x,-v|>19

Ans. 1,34
sin tx
S, f(x)=——73x>0
X
x* cos(mx ) —sin(mx).2x
1 X cos(mx)n—sin(m)
X
~ [nxcos(nx)—2sin(nx)]
- S
f1(x)=0
= TIX COS TX = 28In TX
L X
anmx = 3

-5/2 : 52

At0* f'(x)=-ve

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 6
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Matrices

4.

X4
o, =X,

| ove | tves | -ve | +ves
| *, | o T 0 g

’ | K
oo, S Oy o, =
0 S T 2~ Y1 (and so on)

;”‘I" "3/:.2 a3 - X2
X, Y,

X, €(2,5/2)

using periodicity

X €(2n,2n+1/2)

X ., —X >2 Vncorrect

Ix_ =y |>1 V¥ n correct

Algebra
Let Question ID: 337911199

] 2 1
andXZkZ;Pk 1o
- 3 2

where P denotes the transpose of the matrix P, then which of the following options is/are correct

(1) The sum of diagonal entries of X is 18

1 1

QI X ! =qa . then o = 30
1

(3) X is a symmetric. matrix

(4) X301 1s an invertible matrix

ekuk fd
1 00 1 00 010 01 0 00 1 00 1
Pl=12010’1,22001,},321oo,Pfoo1’1,52100,1)6201o
00 1 01 0 00 1 1 00 010 1 0 0
(213
T
ijX:kZ;Pk102Pk
T3 201

ok Vi0;g (matrix) P, d ifjor (transpose) dk P 1 n*l;k x;k gA rc futu e I dku Ik (1) fodYi Bgh g

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 7
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Ans.

©9?

(1) X d fod.k (diagonal) dh ifof'V;k (entries) dk ;kx 18 ¢

1 1

@ x| =a|'| rca=30
I I

(3) X ,d lefer (symmetric) Vi0;g ¢

(4) X-307 ,d 0;R@e.k; (invertible) VK);g ¢
1,2,3

P =P"=P"

P =P"=P"

P =P"=P"

andAT=A

(A+B)'=AT+BT

XT=(P AP T+....P AP

= Xs0 X is symmetry
trace=>2+0+1)+2+0+1)......... 6 time
=18

1
Let B=|1

1
XB=PAP'B+...... P A B

6x2+3x2+6%2 30
6x2+3x2+6%x2|=[30{=300= =30
6x2+3x2+6%2 30

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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1 1
Since x =301
1 1
1
1

= (x-301)B =0 has anon trivial solution B =
1

= [x-30/=0

Vector Vector 3 D
5. Three lines Question ID : 337911206
L: f=Ai,AeR L, le&ﬂﬁ,ueR and, L, : f:f+j+V12,VGR

are given. For which point (s) Q on L, can we find a point Pon L, and a point R on L, so that P,Q and R are
collinear

riu j [k,

L: f=A,LeR,L:f=k+pu,peR VALt F=i+j+vk,veR

nt x;h gA L, d fdl fcin (fdu fcinvk)Q d fy, ge L, 1j ,d fcin Pvkj L, ij ,d fcn R ikir dj Idr
g rkid P, Q vkj R B[k (collinear) gk &k, \

(1) &+ @ k=3 () k+3] @ §
S. P(%,0,0) Q(0,p,1) R(1,1,v)

P,Q.R are collinear

@ = tQ—R teR

PQ=(-n.p.1)

QR =(-Lp—-11-v)

p=0,1
So Q cannot be (0,0, 1) and (0, 1, 1)

Ans. 2,3
Definite Integration Integral Calculus

6. Fora e R, |Ja] > 1, Let Question ID : 337911204

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 9
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1+%/§+....+%/H

=54

lim
Hﬁ n’"? ! + ! +....+¥
(anJrl)2 (an+2)2 (an+n)2

Then the possible value (s) of a is/are

eluk fd a e R, a|> 1 d fy,

1+%/§+....+%/H

lim
n_m n’? ! + ! +....+¥
(an+1)2 (an+2)2 (am+n)2

rc adk (d) IeHkfor eku g (g)
(1)-6 (2)8 (3)7 4)-9

=54

Ans. 24

14(2)"+(3)"...(n)"

lim

X—>0

lim

x—oo| | & 1

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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:[(X)I/B dX

co
Jizdx
v (a+x)

(ijl
4/3
—~ T _54

)
i),

3
4 _34
ot

a+1 a

a(a+1)
—(a—a—1)

=54

=72

a’+a—-72=0
a’+9a—-8a—-72=0
a=-9,a=8§

Definite Integration Integral Calculus

7. Lerf: R — R be given by f(x) = (x=1) (x—2) (x—5) define

F(X) = f(t)dt,x >0

S Sy 4

Then which of the following options is/are correct

(1) F(x)= 0 forall x &€(0,5)

(2) F has alocal maximum at x =2

(3) F has a local minimum at x =1

(4) F has two local maxima and one local minimum in (0,00)

eluk fd /: R - R, f(x) = (x—1) (x=2) (x=5) Hjk fn;k x;k gA 1fjHkkf'kr djA

X

F(x)=jf(t)dt,x >0

0

rc futu e 1 dku Bk (D) fodYl Igh g (9)?

(1) IHh x €(0,5) d fy, F(x)=0

(2)Fdk ,d LFkuh; mPpre (local maximum) x =2 @
(3)F dk ,d LFkuh; future (local minimum)x=11j ¢

Question ID : 337911205
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(4) F d nk LFkkuh; mPpre vkj ,d LFkuh; future (0,0)e g
Ans. 1,2,3
S. F'(X)zf(x)=(X—1)(X—1)(X—5)
— : + = +
1 5

1 !

Local  Local Local
minima maxima minima

—_— N+

F(x) = I(X3 —8x’ +17X—10)dX
0

4

3
F(x)=% —8%+177x2 —10x

r)=2-3:17 1020
4 3 2

Hn=§—%+%_m<o

_ 625 1000 17x25

F(5 -50<0
() 4 3 -

Inverse Trigonometric Function Differential Calculus

8. For non negative integers n let Question ID : 337911201

2, | (k+1 j (k+2 j
z sin T |sin T
= n+2 n+2
noo ( k+1 j
z sin T
— n+2
Assuming cos™' x takes values in [0,7] which of the following options is/are correct

v3
2

(1) f(4)=
(2) If o = tan(cos'f(6)) then o?> + 2a.—1 =0

. 1
(3) Im f(m)= 7

(4) sin(7cos'f(5))=0
V__.lRed i.kdk (non negative integers) n d fy, ekuk fd

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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2 (k+1 . (k+2
_ZSIH(n+2anIH(n+2nj
isinz(k-’_;nj
ekuk fd cos™' x dk eku [0,x] e g] rc futu e 1 dku Ik (1) fodYl Igh g (9)?

(1) fid) = ?

(2) ;fna = tan(cos'f(6)) rc o +20.—1=0

. 1
(3) lim f(m)= -

(4) sin(7cos'f(5))=0

Ans. 1,24

f(n) =

k=0

Zcos( 2k+3) j=cos( 37 j+cos o +cos /m +o. +(2n+3)
n+2 n+2 n+2 n+2

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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Option:

sin((n+1)

) T
sin
(n+2j

k=0 n+

nzzj.cos((mr?a) T

“Jcos((mz)ij

n+ 2) [sin (1—0) = sin0]

cos ((n+3) i jzcos (W+Lj=—cos( z j
n+2 n+2 n+2

Zh:cos((2k+2) n2]=cos( 2

2j+cos 4n2+ ..... +cos((2n+2) r j

n+ n+ n+2

n+2

n+1-(-1)

(n+2)cos(

n+2

f(n)= cos
() n+2

fn)= cos( T j
n+2

(1)f(4)=cos% 4

V3
2

(2) f(6) = cos (f(6) = g

e

o= an8

a?+20-1=0

200 = 1-o2
20

l1-ao’

T
tan(gsz =1

tan45° =1 true
B)n— o

=1

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in
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f(n) > 1

(4) f(5)=cos (gj
cos! (f(5)) = g

sin (7x£j=sinn= 0
7
SECTION-II (Maximum Marks : 18)
This section contains SIX (06) questions. The answer to each question isa 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 places.
» Answer to each question will be evaluated according to the following marking scheme :
Full Marks : +3 If ONLY the correct numerical valueis entered.
Zero Marks : 0 In all other cases.
Vector Vector 3 D

1. Let 3=2i+j—k and b=1i+2j+k be two vectors. Consider a vector ¢=od+pb, o,p €R. If the
projection of ¢ on the vector (5 +B) is 3,/2 then the minimum value of (5 —(5 XB))'E equals

Question ID : 337911212

eluk fd a=2i%j—k ViJ b=1i+2j+k nk Ifn’k (vector) gA eluk fd ,d Ifn'k ¢ =ad +pb, a.p €R gA

;fn 1’k (3+B) ij s dk ik (projection) 32 g rc (a—(axB))-a di fuEure (minimum) etu cjicj

Ans. 18

2

—

a

—

b

2 - N A~
=6 a+b=3i+3j

ab=2+2-1=3

Projection of ¢ on 4 4+ p is
@ﬂﬁ
‘a+b‘
(a5+BB).(5+B)
32
9(a+B)=18
a+B=2

=32

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 15
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Let yz(E—(ExB))E

— cc—(oa+Bb).(axb)

~[d -0

= o \5\2+ B \B\Zzwé’.ﬁ

= 60 + 6 +60B

= 6(a’+p’+ap)  (a=2-P)
= 6((2-B) +B*+(2-B)B)

= 6(4-4p+Pp* +p’ +2B—p’)

= 6(p* —2B+1+3)
y=6((B-1)"+3)

y  =6(0+3)=18

Inverse Trigonometric Function Differential Calculus

2. The value of
10 k+1
sec”! lZ:sec(ktjtgjsec 7—n+—( )n
43 12 2 12 2

T 3m
inthe interval | = T equals

4
T 3n
virjky (mterval)[ T T} e

e O o T, L)

dk elu cjkcj g &

Ans. 0
li 1
S. 4ic cos(k + 7) cos((k+ — i hj
2 12 2 12

Question ID : 337911210
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sin| [ ey T4 7| Kn Tm
1 Lo 2 12) 2 12

o cos(kn+7njcos((k+l)n+7nj
2 12 2 12
10
= lz tan((k+1)£+ﬂj—tan(k—n+7—nj
415 2 12 2 12

1 i 7= T
- —| tan| —+— |—tan—
4 2 12 12

1 T T
= —| tan—+ cot—
4( 12 12)
1
——2cosec 2><1
4 12
= l>< 2cosec(£j
4 6

x2x2=1

_ I

4
sec!(1)=0

Matrices Algebra

3. Suppose

Zn:k > C Kk

k=0 =
det | & 4 .
"Ck Y "C3

k=0 k=0

n

holds for some positive integer n then Z K +k1
k=0

ekuk fd fd Ih /kukRed 1.kd (positive integer)nd fy,

equals

Question ID : 337911207
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kY ek
k=0 k=0 -0
ek Yoo
k=0 k=0

Ans. 6.2
N e
S. 2 =
n2"" 4"
n=4
— . ) k
putn=4In ;k+l

3G 213t
o k+1 5 5
=6.2

Permutation & Combination Algebra

4. Five persons A,B,C,D and E are seated in a circular arrangment.If each of them is given a hat of one of the
three colours red, blue and green then the number of ways of distributing the hats such that the persons seated
in adjacent seats get different coloured hats is Question ID : 337911208
ikp 0;Dr A,B,C,D VAj-E olli; @e (circular arrangment) e ¢B gA ;fn iR;d dk riu jxk yky] uty Vij gj
Jx di Vifiske B ,d pedh Vi nh thrh g] re Vifi sk dk fdru idkg 1 ckv 1dr g fel 1 Byx (adjacent)
cB 0;f0r;k dh Vi ;k d jx fHlu gk

Ans. 30

S. Maximum no. of hats used the same color are 2

They cannot be 3 otherwise at least two hats of same color are consecutive.
That can be choose by 3 ways

RRGGB, RGGBB,RRGBB

Let RRGGB is present

Now number of ways disturbing blue hat in 5 person equal to 5

Let blue goes to person A

Now either B & D are filled by green and C & E filled by red.

= 2 way possible

Total = 3 x 5x2 =30 ways

Probability Algebra

5. Let [X| denote the number of elements in a set X. Let S= {1,2,3,4,5,6} be a sample where each element is

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 18
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equally likely to occur. If A and B are independent events associated with S, then the number of ordered pairs

(A,B) such that 1<|B| <|A| equals

Question ID : 337911209

ekuk |[X| IePp; (set) X d rRok (elements) dh B[ ;k n*lkrk gA ekuk fd S={1,2,3,4,5,6} ,d ifrn'k Ife"V
(sample space) g ftle 1R;d rRo d viku di IHkouk Beku gA ;fn Awvkj B, ifrn*k 1fe"V S 1 1Ec) Lor=k
VUK, (independent events) g rc mu @fer&;Xek (ordered pairs) (A,B) dh I[ ;K ftle 1<[B|<|A| gl cjkc]

Ans. 422
S. 5. S {1,2,3,4,5, 6}
1 <|B| <|A|
P(B/A)=P(B)
n(AnB) n(B)
n(A)  n(S)
n(A) should have 2 or 3 as prime factor
n(A)canbe 2,3,4or6asn(A)> 1
n(A) =2 doesnot satisfy the constraint
n(A)=3n(B)=2
n(AnB)=1
L e 4
No. of ordered pair= "C, Y 180
n(A)=4,n(B)=3n(AnB)=2
5!
No. of ordered pair = °C; T 180
n(A)=6 n(B)=1,2,3,4,5
No. of ordered pair = 26— 2 =62
Total = 180+180+62 = 422
Definite Integration Integral Calculus
i 3+/cos O
6 The value of the integral I 7 d0 equals
’ gral (\/cose +\/sin6) q
i 3+/cos O
leldy (integral) | —599 Gy el cjicj
& 0 (\/cose +\/sm6) —_—
Ans. 0.5
S. 6.

Question ID : 337911211
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w2 3+/cosO

| -~do

0 (\/COSG+M)

”J/-z 3sec’ 0 40

) (1+\/taT) Let tan@ =t
.([ 1+t sec” 0dO = 2tdt

o1 1
- !((m)“(m)sjdt

1 1 1 .
=6 —— 7t 4
3(1+t)  4(1+t) l

_6 l_l]

3 4

- _0s
12
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SECTION-III (Maximum Marks : 12)
This section contains TWO (02) List-Match sets.
¢ Each List-Match set has TWO (02) Multiple Choice Questions.
¢ Each List-Match set has two lists : List-I and List-II.
e List-I has Four entries (I),(I), (IIT) and (IV) List-1I has Six entries (P),(Q), (R), (S), (T) and (U).
¢ FOUR options are given in each Multiple Choice Question based on List-I and List-Il and ONLY ONE of
these four options satisfies the condition asked in the Multiple Choice Question.
e Answer to each question will be evaluated according to the following marking scheme :
Full Marks : +3 If ONLY the option corresponding to the correct combination 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.

Answer the following by appropriately matching the lists based on the information given in the paragraph.
Let f(x) = sin (7 cos x) and g(x) = cos (2 sin X) be two functions defined for x > 0. Define the following sets
whose elements are written in the increasing order :

X={x:1(x)=0}, Y ={x:f'(x)=0}

Z={x:g(x)=0}, W={x:g'(x)=0}

List-I contains the sets X, Y, Z and W. List II contains some information regarding these sets.

ListI List IT
T 3n
(X (P) ;{5,?,47@%}
ay (Q) an arithmetic progression
(Im z (R) NOT an arithmetic progression
(V)W (®) 2{3’7—“’13—“}
6 6 6

Method of Differentiation Differential Calculus
1. Which of the following is the only CORRECT combination : Question ID : 337911213
Options

(D@, (Q), (U) (2) (D), (R), (S) (3) @, (P), (R) (4 D), (Q), (T)
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Method of Differentiation Differential Calculus

2.

fodYi

Ans.

fodYi

Ans.

Which of the following is the only CORRECT combination Question ID : 337911214
(1) (1D, (P), (Q), (U) (2) (1D, (R), (U)
(3) (IV), (P), (R), (S) (4) (IV), (Q), (T)

VUPNN e nh xb thudkjh d vidkj 1j Ifp;k dk mipr feyku djd i"u dk mRrj nA

ekuk fd f(x) = sin (r cos x) VK] g(x) = cos (2n sin x) nk Qyu (function) g tk x>0 e ifjHkf'kr gA
X ={x:1f(x)=0}, Y={x:f'(x)=0}

Z={x:g(x)=0}, W={x:g'(x)=0}

Iph-1e X,Y,Zvkj W lePp; gA Ipi-ile bu lePp;k d ckj e AN Rpuk, gA

ListI List IT
(HX (P) 2 {g,%,%ﬂn}
Iy (Q) lellry J.l (an arithmetic progression)
(I Z (R) Rellrj J.kugh g (NOT an arithmetic progression)
(2 on]
IvV)w ®=21c7%"%
2
(T) 2133
2
=153

futu e I dku Bk ,dekk 1;k€u Igh g :

(1) (D, (Q), (U) (2) (ID, (R), (S) (3) (D, (P), (R) (4) (D, (Q), (T)
4

futu e I dku Ik ,dek=k 1;k€u Hgh g ?

(1) (D), (P), (Q), (U) (2) (1), (R), (U)
(3) V), (P), (R), (S) (4) (IV), (Q), (T)
3

X: f(x)=0

sin (1 cosx) =0
mcosx=nn nel

coSX =n nel
s.cosx=0orcosx=-1 orcosx=1
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x:(2n+l)g X =NnT
1
L e\ n+n
Tt
..X_ 2, ) 2 PEEEEER)

Y: f(x)=0
cos(mcosx). m(—sin x) =0
cos (mcosx)=0 orsinx=0

T
T COSX = (2n+1)5 X =N7
(2n+1)
COSX =
2
1 -1
COSX =—,—
2°2

Z: g(x)=0
cos (2nsinx)=0
2nsinx = 2nt)n/2 < nel

x=nn+ (-1)"sin"'(1/4)

orx =nn =+ (-1)"sin"'(3/4)
W: ¢gx)=0

—sin(27 sinx). 21w cosx =0

sin(2m sinx) =0 or cos x =0

27 sinx =nm X (2n+1)§

sinx =n/2
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Ans.

oosinx =0, Y, BE 1,-1

SoX =0T

T
or x =nm =+ (1) o

T
orx=2nni5

Q.1 : (I Q, (T)
Q.2:(IV),PR,S

Let the circle C: x> +y*=9 and C,: (x —3)* + (y —4)*> = 16 intersect at the points X and Y. Suppose that
another circle C, : (x—h)*+ (y —k)* =r* satisfies the following conditions.

(i) Centre of C, is collinear with the centres of C, & C,,

(i) C, & C, both lie inside C, and

(iii) C, touches C, atM and C, at N

Let the line through X and Y intersect C, at Zand W and let a common tangent of C, & C, be a tangent to the
parabola x> = 8ay

There are some expressions given in the list-I, whose values are given in list-Il below :

ListI List IT
(D2h+k (P)6
Length of ZW
(In) Length of XY Q V6
Area of triange MZN 5
(II) Area of triangle ZMW R) 4
21
(V) o (5%
(T) 246
10
)=

eluk fd olk (circle) C,: x2+y2=9 Vkj ok C,: (x—3)2+(y—4)2 =16, ,d nlj dk fenvk X vij Y ij divr
gA elu yift; ,d vij olk C,: (x —hy>+ (y — k)* = 1> futufyf[kr "krk dk IUr'v djrk g :

(i) C, dk din (centre), C, vkj C,d dink d [k (collinear) gA

(i) C, Vkj C, nkuk C, d vinj g wkj

(iii) C,, C, dk Mvij C,dk N i Li'k djrk gA
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eluk fd X Vij Y I gkdj thu okyh j[k C, ok Z vij W ij divri g rfik C, vij C, ot ,d mik;u'B Li"k&j [i

(common tangent), 1joy; x>= 8cvy di L1 *k&j [k gA

Iph-1(List-I) e dN 0; td (expression) g ftudk eku utp ni x;h Iph-II (List-1I) € gA

1 ph-1 1 ph-11
(I)2h+k (P)o6
ZW dh yEckb
(D Xy di yEcib (Q Vo
=it MZN dk {=Qy 5
() Fge ZMw dk {=Qy ®) 7
21
(V) o Sk
(T) 26
10
Chhe
Parabola Coordinate Geometry
3. Which of the following is the only incorrect combination :

futu e I dku Ik ,dek=k I;ktu xyr g ?

Options
(1) 1), (R) (2) (IV), (S) 3) (@, (P)

Ans. 2

S.

Parabola Coordinate Geometry

4. Which of the following is the only correct combination :
futu e I dku Ik ,dek=k I;ktu Qgh g ?

Options
(1) (@, (U) (2) (ID, (Q) 3) (D, (S)

Ans. 2

S. C:x*+y =9 C,(0,0)
C2:(X—3)§+(y—4)j=126 C,:(3,4)
C,:(x=hy+(y—-ky=r C,:(h,k)

MN =MC, + C,C,+CN
MN=r + {9+16 +r,
MN=3+5+4=12=2r

C,C, and C,are colinear
C,0,0)C,3,4

=r=6

Question ID : 337911216

(4) (IV), (U)

Question ID : 337911215

(4) D, (T)

-
Il
(98]

ol
I
=N

oo
Il
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Ay _&
3 x =773
C, (h,k) k= %

h? + =6-3=3
9

5|h| 9 9
el o S hl=2 - h=2
3 =g =heg
b _ 4.9 12

3 35 5
I 2h+k—§+£—£—6
@ 5 5 5
(I) Equation of line ZW
C,-C=0
XX+yP—9-x2-9+6x—y*+8y—16+16=0
6x + 8y =18
3x+4y=9
Distance of ZW from C (0, 0)
2.2
J25] 5

9 2
Length XY = 2,[3’ —(gj
=2\/9_g=\/225—81
25 25
5 144 12x2 24
25 5 5
(55)
G5

Distance of C, from ZW

3><9+4><12—9‘
5 5

7
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27 48
|25 9| [27+48-45| [30]_6
S 25 25| 5

Length of WZ= /362

n = -

C g (6) 25

~12 /ﬁ :EXQIZEJE
25 5 5

246

Lengthof ZW 5 NG
Lengthof XY 12,
5

1 1
(IIT) Area of AMZN = E(MN)(E ZW)

:lx12x%x 6
4 5

726

5

1
Area of AZMW = E(ZW) (OM + Distance of C, from ZW)

1 246 ( 9)
—X x| 3+—
2 5

5

726

Areaof triangle MZN 5
Area of triangle ZMW 2886
25

_72J6 25
5 2886

>
4

(IV) Slope of tangent to C, at M = e

Equation of tangent
y=mx —3v1+m’

-3x 9
LS
Y= 16

A Al
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1.  PQP'=R
PQ = RP
det P det Q =det R det P
det R = detQ
detQ = 48 — 4x2

2™ option = 40 —x>+8
R = PQP"!
6x+12 3x+6 4-10x

R:é 12 24 8—4x
18x 0 36—-6x

2 1 2
3
R:lO 4 4
6 3
0 0 6
i l
2+a+2b
3
1 1 4
Rla|=6[a| 4a+§b
b 6b
axb=5
PQ = QP not possible
ifwe put
x=1
then
18 9 -6
R=—|12 24 4
18 0 30
302
2
=2 4 1
3
3 0 5
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0
R|B|=|0
0

3
30+ =B-4=0
213

2&+4H§4=0

3a+54=0
200 —3a
o, ——,——
S S
not a unit vector

4. P =PT=pP

P,=PT=P,
P6 = P6 = P6
andAT=A

(A+B)'=AT+B"
X"=PAPT+...PAP)
=X s0 X is symmetri

trace=>2+0+1)+2+0+1)......... 6 time

=18
1
Let B=|1
1
XB=PAP ™B+.. ...
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