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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 ofthese 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 Ifnone of the options is chosen (i.e. the question is unanswered).

Negative Marks : —1 In all other cases

1. Let /: R— R be a function. We say that f'has Question ID: 337911202
f(h)-£(0)

PROPERTY 1 if lim | exists and is finite and

f(h)-£(0)

PROPERTY 2if LlngT exists and is finite and

Then which ofthe following options is/are correct ?

(1) f(x) = |x| has PROPERTY 1 (2) fix)=x|x| has PROPERTY 2
(3) fix)=sinx has PROPERTY 2 (4) fix)=x?’has PROPERTY 1
efuk fd f:R—R ,d QyugAgedgr gfd fe

£(h)-£(0)

x.k 1 (PROPERTY 1)g ;fn }g{}T

£ (h)-£(0)

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

dk viLrRo (exists) g VkJ og Ifjfer (finite) g]

rc futu e I dk Bk (1) fodYl Igh g (9)?

(Hfix)=klex.k1g (2) Ax)=xlx|e X.k2g
(3) fix)=sinxe X.k2g 4 fix)=x7ex.k1g
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Ans. 14
2. Letx eR andlet Question ID: 337911200

S O
S N =

1
2 , Q= 040 and R = PQP™'
3 X x 6

Then which of the following options is are/correct

(1) For x = 1 there exists a unit vector o + Bj + yf< for which R

(2) det R =det 0 +8, forallx e R

(3) Forx =0, ifR 1702 | thena+b=5
b b

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

S O
S N =

1
2 ,Q= 040 Vij R =PQP™'
3 X x 6

rc futu e I dk Bk (1) fodYl Igh g (9)?

o 0

(Hx=1dfy,] ,d , Ik ekkd Ifn’k (unit vector) ai+Bj+vk 1o g] fEld fy, R p
Y

)

@) M xeRd fy,] dtR=det |© % 0|48
5
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1 1

=6|a

3)x=0d fy,, ;fn R |? ,rca+b=5
b

4) ,d ,IhoiLrfod I[;k x ItHo g fEld fy, PQ=QP
2,3

sin tx
Let f(x) = 0

, x>0 Question ID : 337911203

Letx, <x,<x,<....<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

() x,, —x >2 foreveryn (2) x,<y,

1
B)x e (2& 2n+ Ej for every n (4) [x,~y |> 1 for everyn

sin tx
x>0

eluk fd f(x) =

2 b
X
ekuk fd £d IHh LRkuh; mPpre (local maximum) feln x, <x, <x,<....<x <...g Vkj /d I LFikuh; U;ure
(local minimum) fcln y, <y, <y, <...<y <....... gA rc futu e 1 dku Bk(D)fodYi Igh g (9)?
(HiR;dnd fy, x,,—-x >20 (2) x,<y,

1
B3)R;d nd fy, x € (211’21“'5] g @ iR;d nd fy, x -y |>10

1,34
Let Question ID: 337911199
1 00 1 0 0 01 0 01 0 0 0 1 0 0 1
P1=I=010,P2=001,P3=100,P4=001,P5=100,P6=010
0 0 1 010 0 0 1 I 0 0 0 1 0 I 00
. [2 1 3]
T
andX:;Pkl 0 2|P
- 3 2 1]

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

1

@ 1f X |1 =a [T then o= 30
I
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(3) Xis a symmetric matrix
(4) X-30I is an invertible matrix
ekuk fd

1 00 1 00 010 010 0 0 1 0 0 1
Pl:]:O 1 0,P2=0 0 1,P3= 1 0 0,P4=O 0 1 ,PSZI 0 O,P6=O 1 0

0 0 1 01 0 0 0 1 1 00 010 1 00

) 2 1 3
vij szz:;Pk 1 0 2|p

3 21

ok V059 (matrix) P, d 1fjor (transpose) dk P I n*f;k x5k gA rc futu e I dku Bk (1) fodYi Igh g
9)?
(1) X d fod.k (diagonal) dh ifof'V;k (entries) dk ;kx 18 ¢

1 1

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

(3) X ,d lefer (symmetric) Vi0;g ¢

(4) X-307 ,d 0;RDe.k; (invertible) Vi0;q g
1,2,3

Three lines Question ID : 337911206
L:f=A,AeR.L: T=k+pj,ueR and, L,: F=i+j+vk,veR

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

riu j[k,

L: t=A,heR,L:F=k+p,ueR VJL,: T=i+j+vk,veR

nt x;h gA L, d fdl fcin (fdu fcinvh Qd fy, ge L, 1j ,d fcn Pvkj L, i ,d fcn R ikir dj Idr
g rifdd P,Q vkj R Bj[k (collinear) gk &k, \

o <1, < 1a A
(1) k+] @) k=7 ] (3) e+ 2] OF

2,3
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Ans.

Fora e R, [a|> 1, Let

1+%/§+....+€/H

lim =54

n—m s 1 1 1
n 5|+ st 5
(an+1)" | (an+2) (an+n)
Then the possible values (s) of ais/are

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

1+%/§+....+€/H

lim =54

o n”? ! + ! ot !
(an+1)2 (an+2)2 (an+n)2

rc a dk (d) IeHkfor eku g ()
(1)-6 (2)8 ()7

2,4
Ler f: R —> R begiven by f(x) = (x—1) (x-2) (x—5) define

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

0
Then which of the following options is/are correct
(1) F(x)# 0 forall x €(0,5)

(2) F hasa local maximum at x = 2

(3) F has alocal minimum at x =1

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

Question ID : 337911204

“®-9

Question ID : 337911205

eluk fd 7: R = R, £(x) = (x=1) (x=2) (x=5) Hjk fnzk x;k gA ifjHiekr djA

F(x)z

rc futu e I dw Ik (D) fodYi Igh g (9)?
(1) I x €(0,5) d fy, F(x)=0

f(t)dt,x >0

S Sy

(2)F dk ,d LFkkuh; mPpre (local maximum)x=2 ¢
(3)F dk ,d LFkkun; future (local minimum)x =1 1j g

(4)F d nk LFkuh; mPpre vkj ,d LFkkuh; future (0,0)e g
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8. For non negative integers n let Question ID : 337911201

2, ( k+1 ). (k +2
z sin T [sin T
= n+2 n+2
LI ( k+1 j
z sin T
= n+2
Assuming cos ™' x takes values in [0,7t] which ofthe following options is/are correct

3

(1)) = -

(2) If o =tan(cos'f(6)) then o®> + 2o —1 =0

. 1
(3) m f )= -

(4) sin(7cos'f(5))=0
V__.HRed 1.kkdk (non negative integers)n d fy, ekuk fd

. ([ k+1 . (k+2

ZSIH(H+2RJSIH(H+2HJ

= . o k+1

kZ(;sm (n+27’tj

ekuk fd cos' x dk eku [0,x] e g] rc futu e I dku Bk (1) fodYl dgh g (g)?
NG

(1)) = -

(2) ;fna =tan(cos'f(6)) rc o> +2a-1=0

. 1
(3) Im f = -

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

Ans. 1,24
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SECTION 2 (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 IfONLY the correct numerical value is entered.

Zero Marks : 0 In all other cases.

Ans.

Ans.

Let 4=2i+j-k and b=1i+2j+k be two vectors. Consider a vector ¢ =qa+pba,p €R. If the

projection of ¢ onthe vector (5 + B) is 3,/2 then the minimum value of (5 - (5 X B))'E equals

Question ID : 337911212
eluk fd d=2i+j—k Vij b=1+2j+k nk Ifn"k (vector) gA ekuk fd ,d Ifn"k ¢ = ad+pbo.B eRgA ;fn

I (3+5) ij ¢ di il (projection) 342 gl re (¢—(axb)}:e dk fuure (minimum) eiu cjicj

18
The value of Question ID : 337911210

0 k+1
sec”! l25e0(7—n+ﬁj sec E+Q
413 12 2 12 2

T 37n

intheinterval {—Z ) T} equals

i T 37w
VUrjky (interval) {_Z ’T} e

L K+l
sec”! lZ‘sec Tm K ) sec E+Q
41 12 2 12 2

dk etu cjkcj g &

0
Suppose Question ID : 337911207
Yk Y "CK
k=0 k=0 ~0
det | & LI .
C.k C3
k=0 k=0
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Ans.

Ans.

Ans.

n

holds for some positive integer n then Z :

£y equals

ekuk fd fdIh /kukRed 1.Kd (positive integer) nd fy,

n

Zn:k 2 "C .k’
k=0

k=0 :O
Clser e
k=0 k=0

n n

C, . .
rc ;kH cjkcj

6.2
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;r A,B,C,D Vkj Eolki; @e (circular arrangment) € cB gA ;fn iR;d dk riu jxk yky] uby vikj gj
jx dh Vifizke 1 ,d jx db Vkih nh thrh g] re Vii sk ok fdru idkj 1 kv Idr g fel T Byx (adjacent)
cB 0;0r;k dh VKkfi;k d jx fiklu gk
30
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
equally likely to occur. IfA 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| DePp; (set) X d rRok (elements) di B[ ;k n*krk gA ekuk fd S={1,2,3,4,5,6} ,d ifrn’k Ife'V
(sample space) g ftle 1R;d rRo d viu dh IHkouk Beku gA ;fn Avkj B, ifrn*k 1fe"V S 1 1Ec) Lor=k
%Vuk, (independent events) g rc mu @fer&;Xek (ordered pairs) (A,B) di 1[ ;K] ftle 1<B|<|A| gl cjkc)

422
/2
3+/cosB
The value ofthe integral .([ ( Jeos0 + m)s 0 equals Question ID : 337911211
“j-z 3+/cosO 4o
leldy (integral) ¢ ( Joos0 + M)S dk eku cjkcj
0.5
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SECTION 3 (Maximum marks : 12)

This section contains TWO (02) ListMatch sets.

- Each List-Match set has TWO (02) Multiple Choice Questions.

- Each ListMatch set has two lists : ListI and ListII.

- ListI has Four entries (I),(II), (III) and (IV) ListII has Six entries (P),(Q), (R ), (S), (T) and (U).

- FOUR options are given in each Multiple Choice Question based on ListI and ListIl and ONLY
ONE of these four options satisfies the condition asked in the Multiple Choice Question.

- 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 (27 sin x) be two functions defined for x > 0. Define the following sets
whose elements are written in the increasing order :

X={x:1f(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.

List I List IT
n 3n

D<—,—,4n,7n
HX (P) 2 {2 : }
(Iny (Q) an arithmetic progression
(1IN Z (R) NOT an arithmetic progression

D{z In 13_75}
Ivyw S 21%""%"%

5 {_ 2 }

(M) 213753
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1.

Options

fodYi

Ans.

fodYi

Ans.

Which of the following is the only CORRECT combination :

Question ID : 337911213

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

Which of'the following is the only CORRECT combination Question ID : 337911214
(1) (1), (P), (Q), (U) (2) d10), (R), (U)

(3) V), (P), (R), (S) 4) (1V), (Q), (1)

VUPNN € nh xb tiudkjh d vidj ij Tfp;k di mipr feytu djd i*u dk mRrj nA

ekuk fd f(x) = sin (7 cos x) VK] g(x) = cos (2m sinx) Nk Qyu (function) g & x>0 e ifjHkf'kr gA

X={x:f(x)=0},
Z={x:g(x)=0},

Y ={x:f'(x)=0}
W={x:g'(x)=0}

Ip-le X,Y,Z vk} W lePp; gA Ipih-Ile bu RePp;k d ckj e AN Tpuk, gA

List1

(N X

Y
1) Z

IV) W

futu e 1 dku Ik ,dek=k I;ktu Dgh g :

(1) @, (Q), (U)
4

(2) D), (R),(S)

futu e I dku Bk ,dek=k B;ktu Igh g ?

(1) (1D, (P), (Q), (U)
(3) (IV), (P), (R), (S)
3

ListII

(P) 2 {g,%Anﬂn}
(Q) bellrj J.k (anarithmetic progression)

(R) Bellrj J.k ugh g (NOT an arithmetic progression)

3{27_“13_“}
®=16"6""6

(3) (@M, (P), (R) (4) (ID, (Q), (T)

(2) (1D, (R), (U)
(@ AV), (Q),(T)
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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)* =’ satisfies the following conditions.

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

(i1) C, & C, both lie inside C, and

(i11) C, touches C at M and C, at N

Let the line through X and Y intersect C, at Z and 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-II below :

List1 List IT
(D 2h+k (P)o6
Length of ZW
(D) Length of XY Q V6
Area of triange MZN 5
(11D) Area of triangle ZMW (R) 4
21
(IV) a ®) 5
(T) 26
10
(L) 5
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ekuk fd olk (circle) C: x2+y2=9 vij olkC: (x—3)2+ (y—4)* =16, ,d nlj dk fenvk X vij Y ij dhkvr
gA elu yift; ,d vij olk C,: (x —hy+ (y— k)2 = > fubufyf[kr "krk dk 1Ur'v djrk g :

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

(i) C, vkj C,nkuk C, d vinj g vkj

(iii) C,, C, dk M vkj C,dk N ij Li'k djrk gA

ekuk fd X vkj Y I gkdj thu okyh j[k C,dk Zvkj W ij divrh g rRk C, vkj C,dh ,d mh;fu'B Li"k&j [k
(common tangent), 1joy; x> = 8oty dh Li°k&j [k gA

Ipi-I (List-I) @ dN 0;&d (expression) g ftudk eku utp nh x;h Ipi-IT (List-IT) € gA

1 pi-I 1pi-IT
(H2h+k P)6
ZW dh yEckb
D Xy di ych Q Ve
f=k€ MZN dk {k=kQy 5
(D e zMw dk {=kQy R)Z
21
(V) o Sk
(T) 26
10
L) 5
3. Which of the following is the only incorrect combination : Question ID : 337911216

futu e I dku Bk ,dek=k 1;ktu xyr g ?

Options
(1) (1), (R) (2)(@V), (S) )@, (P) (4) (IV), (U)

Ans. 2

S.

4. Which ofthe following is the only correct combination : Question ID : 337911215
futu e I dku Bk ,dek=k 1;k€u Bgh g ?

Options
(D@, V) (2) D), (Q) )@, (S) (4) (D, (T)

Ans. 2
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