SECTION -1
Straight Objective Type

This section contains & multiple choice quastions. Each guestion has 4 choices

(A}, {B}, IC}, (1) out of which ONLY ONE is correct

|
1. If0 < x <, then N1+ x° [{xcos{cot” x) +sin{cot” x3° —1]* =

X "
Ay — (B) x i€} xyl+x’ {B) 41+
1 4 x°

Solution: {{)

] 1 X
=h g = ——,  cosf =

1+ x° 1+ x°

»
fefcot " x=8 =% x=cotd %O

Giiven Expresion

=4l+x E{xcusﬂ+sin3}3 -1

e twi CUrves
<y :vzziht
Coix'+y —Bx+1=0

Then,



(A €, and C, touch each other only at one point
{B) €, and ; touch each other exactly at two points
{C} €, and &; intersect [but do not touch) at exactly two points
{0} €, and C; neither intersect not touch each other
Solution: {B)
Replace ¥v' = 4xin €, to get
X +dx— B+ 1=
X -2 +1=0 =>{x- 1) =0
=>¥x=]1Asx =1 is double root,

Parabota & circle touch each other.

. 4
C; & C; touch each other at two parts. ®

3. The ed paranelopiped are of unit fength and are parallef to non-coplanar unit vectors a, b, &

.. o1
such =her=pvg =—,

2

he volume of the parailelopiped is

i 3
{A) {B) —= (C} % (D)

-



Solution: {B)

ded  arh  aeé
[6hEF =|hva  heb  heé
fvd  Eeh ped

Hepresents

{A) four straight {ines, w and 2, b are of the same sign

ancﬁ circle, when a = b, and ¢ is of sign opposite to that of a

noA)

fax’ + by +c) " — Sxy + By 1= O
fax' + by’ +c)fx -2y} {(x - 3y) =0

X — 2y =0 & x = 3y are straight lines passing through origin,



ax” + by’ + € = 0 represents Circle if a =b. As sign of € is opposite to that of 3 & b, it is 3 real Circle with

positive radius.
ax" + by — k= 0 {Assuming k> 0]

=¥ +y =kfa &Ka>0

&s kfa = 0, itis real circle whaose centre is {0, 0}, » = J%

k. The total number of focal maxima and locaf minima of the function

20

o, —l=x=2

o - {(z + 3y, “3<x -]

is

{Al 0 [B) 1 {w! 2 (D)
Solution: {C) @

Erraw graph of f(x) as it is a easy catch.

From ¥a Fe is 1 jocal max. & 1 local min.
o max.flocal min. = 2
(xr -1 .
6. Let g(x)= 0 x <2, mandn are integers, m £ 0 n>0, and let p be the left

logeos™{x—1)

hand derivative of |:-c - i| atx=1.



H lim g{x}=p, then

[A) n=tim=1 [B) n=%t,m=-1
{C) n=2,m=2 1! n=2,m=n
Solution: {{)

LHD of |x - 1] = -1

z}p:—l

lim g{x)} = lim{gl+ h) {RBL of g{x) at x = 1}

_l‘ E‘i‘ﬂ ~ h“
ln.jl log[ecos™ A} m log{cos k)

Apply EH Rute

LI

=lim -

As p= -1, n can not be more tha en lim g{x} = 0 which is wrong

=> N =2
Also —iz—] H =4
fi1
SECTION - II
Muttiple Correct Answers Type
This section contains 4 mudtiple correct answerfs} type questions. Each gquestion has
4 choices (A}, [B), {C), ([}, out of which ONE OR MORE is/are correct.

T Eet P {x; , vu}  and Qf %, v2), vy < 0, ¥, <0, be the end points of the latus rectum of the eHipse

x' + 4y’ = 4, The eguations of parabaolas with latus rectum PQ are



(A} T+ 243¥=3+43
{B) x5 =243y =3+43
{c) P23y =343
{0) =23y =3-41

Solution:

a=2, hH=1
V3
£=—
2

s={ae, M & s =(—ae, O

ws=iy3 s = (3, 0)

Salve elipse & v = Vi fo get

8. A straight §i he vertex P of a triangle POR intersects the side QR at the points 5 and

Circurngirc riangle POR at the point T. i 5 is not the centre of circumeircle, then

1 2
+ <
PS ST ,/OSxSR

{A

{B

1 l 4

{C} +— <
PS ST QR




1 1 4
+ >
PS ST QR

{D}
Solution: Lsing AM = GM

AM of L& L should be greater than am of L1‘15‘..: i
P§ 8T

Py 5T

AL ——
2 \PT ST < I

tn circke, £5. 5T = Q5. 5R ——-- (2}

»

Combining {1} & {2}, we get @

+ B - {3)

P5 58T JQS-SR
=x (BY iz correct \

As &AM =GM,
JOS+SR < ZITSROR 4
Combining [3) & {4},
1 . 1 5 4 k
PS5 ST QR

(We can replace lesser side by a smaller number)

nt twice differentiable function defined on [~— v:r:-,v:r:-} such that

()0,

1 ™) vanishes at least twice on [O, 1]

ST
W}I(EJ—U

9. letfixb

f



i ,'r j'[rvbé]sin xdx=10

(D) J’ FiD)e™df = J’f{l ~ 1™ dt

Solution: (A, B, C, D}
fix)=fi-x  =>flx=-f{l-x
put x =142

F11/2) —F{1/2) => {1/ =0=>B

f{x) = f{1—x)

Fix) = —f{1—x)

Fii/4) = —f1-1/4) = —f{3/4) @
F{1/4) =0 =>f{3f4)= 0 K

Apply Rolle’s Them in {1/4, 4] & between {1/l ] o

Hence f(x} = 0 at two points  => A Es%
fix) = f{1—x)

1
Heplate x =& x + E

FI1/2 +x) = F{1/2 ® = f{x) is system about x= %




_dt =dz = j'f(z]e*‘""'dz s )
ik

Let

R n-1

S, = Z —— and T,=7Y S L

Frn ST S Stafrhnad® CO
for k=1, 2,8, --. Then,
S“: =
(8] 33 @ »
7

Ir H
S - z @
i gn‘dvﬁ:nvhkz



AlsanT =8 T

x
Hence § < ——

33




SECTION - 111
Reasoning Type

This section contains 4 reasoning type guestions. Each question has 4 choices

(A}, (B), (C), {0}, out of which QNLY ONE is correct

11. Consider the system of equations
X—Jdy+dz=-1
—x+y-—2z=k
X—3Jy+dzr=1.
Y *
STATEMENT-1 : The system of equations has no solution for £ = 3.
And
i : b i
-1 -2k : #
i1 4

STATEMENT-2? : The determinant

{A) STATEMENT-1 is True, STRTE
STATEMENT-1

2 is True; STATEMENT-Z is 3 correct explanation for

{B} STATEMENT-1 ¢ . EMENT-2 is True; STATEMENT-2 is NOT a correct explanation for

STATEMENT-1

= System of equations can have a solution if By =B, =05 =0



D, =-1 & -2 =k-3
| | 4
v EAE3 D, =0 s N Sedution,

== Statement -1 is correct.

Statement -2 is also correct as shown above.

=» Statement -2 is correct.

it is obvious that statement -2 is correct expianation of statement -1. *
12 Consider the system of eguations

ax by=0, cx+dy =0, where a, b, c, d =40, 1}L.

3
STATEMENT-1 : The probability that the sys gudons has a unique solution is g
and
STATEMENT-2 : The probability fha em of equations has a sokution is 1,
{A) STATEMENT-1is True, 5T = True; STATEMENT-Z is 2 correct explanation for

STATEMENT-1

{B} STATEMEMNT-1is Tru MENT-2 is True; STATEMENT-2 is NOT a correct explanation for

= system of equations is consistent.

=> Prob system has a solution = 1,

== Statement -2 is correct.



Unigue solution woukd exist for the following cases:

a b C d

I 1 I 1

1 (] 1 0]

1 1 1 0]

1 1 [ 1

1 0 1 1

| 1 1 1 a.b,c,d can take values in 2 ways {Each can be either 0 ¢
P{Unigue Solution] = i = %

&
=» Statement -1 is correct @

As prob {sclution exists) Cannot be used to find P{Unigue Solition@Statenent —2 is not correct

explanation of statement -1 => B

13. Let f and g be read valued functions defined on inte - chthat g” %) is continuous, g (0}
20,g"{0) £ 0, and f{x) = glx} sin x.

lim [gl:x}mi - g1 § ¥ eose .

STATEMENT-1: 7" and
SATEMENT-2 . f [0) = g (0.
{A) STATEMENT-1is True -2 s True; STATEMENT-2 is 3 correct explanation for
STATEMENT-1

{B} STATEMENT-1 True STATEMENT-2 is True; STATEMENT-2 is NOT a correct explanation for
STATEME

{C} 5TATE True, STATEMENT-2 is False

T-1is False, STATEMENT-2 is True

Flixy = g'[x) s9nx + g{x} cosx

£10)= 0 + g{0) => ' (D) = {0}



=» Statement -2 is correct

%) = g'' (%) sinx + g'{x) cosx + g {x} cosx + g{x) [—sinx)
£0) = 0+ g0} + g'10) + 0 2g'10)

As gty =), FlI0Y = 2g'{0Y = 0.

Statement-1

LHS - limg[x]cﬂﬂx — 2{0) E cotxfix)— gy

el SITE X ¥ oall sin x

Apply EH Rude

cosec” x F{x)+ cot xf"{x}

tim -

CoE X

COSec X glx}+cot xf"{x]

L 2
~lim- O
g{x}+ {:ﬂtxf'(x}

- li“?:‘l - sin 2 x
2
N =0 as g{0y=fF {0 skat t

Apply EH Rule again

_ g i(x)+cosx f{x)—sinm

ii__q}

cos2x(vsing

=> statement —1 is Co

Ans is A as stat used to prove statement-1

C

14. thred planes

y +z=1
Mty —z2w-1
Py X—3y+3z=2.
ket Ly, L;, L; be the lines of intersection of the planes P; and F;, Py and P,. and P, and P,, respectiveby.

STATEMENT-1 : At teast two of the lines £y, L;and E; are non-paralel.



and
STATEMENT-2 : The three planes do not have a common-point.

(A STATEMENT-1is True, STATEMENT-2 is True; STATEMENT-2 is 3 correct explanation for
STATEMEMNT-1

{B) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT-2 is NOT 2 correct explanati
STATEMENT-1

{C} STATEMENT-1 is True, STATEMENT-2 is False
{D) STATEMENT-1 is False, STATEMENT-2 is True
Solution: {[) »

let ny, n; & n; be dR, of planes.

Ty
T r
)

Avector 11 10 L, =|i —1 ]

A veetar 11t

== % B Py do not have a common point.
=» staternant —2 s correct

Statement-1 is false as aif ines are parallel is No two of there are Non-parzllel



SECTION - IV
Linked Comprehension Type
This section contains 3 paragraphs. Based upon each paragraph , 3 multiple choice
questions have to be answered. Each guestion has 4 choices {A), {B}, [C} (D} ,out

of which ONLY ONMNE is correct

Paragraph for 15-17

Let A, B, C be three sets of complex numbers as defined below
A=zfz:lmz =1}
B={z:]z-2-if =3}
C=iz:Ref{l-i}z}=+2}

15. The number of efements intheset £ B Cl

Ay 0 (B} 1 {0

16. tetz be any pointin 4™ B C The i]"+ tz -5 -] lies between

{A] 25 and 29 ic) 35and 3% (D) 40 and 44

{B}
17. tet z be any point in 4 ™y a t cube any point satisfying ilw -2 —i f < 3. Then, |z} -
{w] + 3 lies between
-3 md b

{A) —band3 I {C} -6and b {D}) -3and8




Solution 15: [B)

mAnBC}
nir of elements in

AmBC =1
»

Solution 16: (C)

12 +1-4]" % | 2-5-i]" = PO’ + PR = QR’ = diameter’ = 36 0
Solution 17: {B) ®

Lows of w is interior of the circle
0« {z] < 3 (zis p see figure}
O<iw]<h -B<|z] - |w| <3
On combining =» -3 < |z] - |w]|
Paragraph for 18-20

Acircle C ofradius 110

PO, OR, RP are B,

INsCrib n eguifateral triangle FOR. The points of contact of € with the sides

Ectveiy. The line PQ is given by the equation \Ex + y —6 =D and the point

, it is ghven that the origin and the centre of C are on the same side of the lne

B, equation of circle Cis
A -2 +(y-D' =t {B) H—24§f+tr+%f=ﬂ

€} (=3 +{r+D7 =1 O (x—43 7+ {y-1)7 =1



19. Points E and F are given by

J3 3 3 i
(A) [T‘E YL 0 B) e

2
o  [EYA L (2B 1
z*zJ zz) z*zJ"z*z;
20, Equations of the sides QR, RP are
2 2 |
{A) y=—"ox+lL y=—-x==x-I {B) y=—0x,p=0
3 3 \3

Required gj er of the famiy of circles towching PQ at B,

e
— +[__}?—§] +j:|:,\'.'f3__x+h:|;—6:|=[:l
] quired circle =1
k—-3*
= Tk -pi+ ~(9-3k) =1
4{ ) p f )
k=x1 = (7 = (3,1

Sokve to get ar U = {2""@’ 2)



Accept ':’“E 1) as centre of C because sign of () =a3a+y - '55hc:-uid be |ess than [
{Parametric trim can be used to find centre}

Solution 18: ([
2 2 _
Equation of required circle : (x= “"@:' *y-1)7 =1

Solution 19: {4}

As Als equilateral, x . = 4.-"5 Replace in circle to get y, = O

wy, B {"'E., 0y
Possible choicescan be A or B &»
Ans. Would be A as v > v,

Solution 20: (D)
- equation of PR isoftypey =k & slope of QR is \E

Paragraph for Question Nos. 21 to 23

Consider the functions defined implicitly by th uat®n y* ~ 3y + x =0 on various intervais in the real

line.

Hre {— :c-ﬁ—.?}u {2,3&}, the equgdiclimpMly defines a unigue real valued differentiable functiony =

f{x).

Hxe {— 2.,2}, the eguation i defines a unique real valued differentiable function y = g{x)

satisfying g {0} =0.

2% 242, then - 1042 )=

442 4o2 o - 442
73 7137 73

21,

3

The area of the region bounded by the curve y=f{x), the axis, and the inesx = aand x= b,

where —w < g<h< -2, 10s

X

S G0y -]

(A} dx + bf () —af (a)

q"-h.l:-



h by
i8) - ——dx + 8 (B) - af (a}
23 -

() S e bf(hY+af(a)
A -1

. X
(0) - frp———rdx - b (b} + af ()
s 3P -1

23. I}'g'{x}a’x =

(A} 2gf-1) B) 0 )  -2ell)

Solution 21: (B)
¥ -3y +x=0-—(1)

(3y° *3}—+l_1‘.} ﬁ‘f}’] v @
i M2 5 )

Btifferent again

vy
| 5) \(b'
dx
@1- BERLE
B (#) — u;{a}+_|' g sin g (B}

FF -1}
Solution 23:

v’ — 3y + x = 0 Draw graph



{first draw y = 3x — % & then reflect in ¥ = x line)

gi1)= - g-1) @
[ € x)dx=gx)= g1~ g(-1y = 2g(1) C)
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