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X
1. In the expansion of | ——=+—— , if I, is the least value of the term independent of x when
cosO xsin® !
%S 0< % and I, is the least value of the term independent of x when — 16 <0 S%, then the

ratio I, : I, is equal to :

16
1
(L+ : J @ gOR H, e X W wWaA ug b1 =aw 449 1, 8 o9 Z<o<l qonx 9 a7 wg @
cos® Xxsin® 8 4
o w9 1 & o9 E<9_— arorgurd I 0 I, SRR @ ¢
(H1:1 (2)8:1 3)1:8 4)16:1
Sol. 4
16 x ¥ 1 \° 1 ®
T9 = C8 - =" Cg| —
coso Xsin6 sin® cos 6
16C8_28
= (sin20)®
T
0 . rn
|f E|:8 4:| e 296|:4, 2:|
01 =16¢4.2°
if 0e|— . 20e E, I
16 8 8 4
16 8
Cg.2
(g =—"82 16 8 4
2 1/v2)° Cg.2°.2
)
Z =24 =(16:1)
2. Let a function f : [0, 5] —» R be continuous f(1) = 3 and F be defined as :
X 5 t
F(x) = [ €9(0)dt, where g(t) = [ f(u)du
1 1
Then for the function F, the point x = 1 is :
(1) a point of inflection (2) a point of local minima
(3) not a critical point. (4) a point of local maxima

AT & %o f: [0, 5] > R dad & f(1) = 3 8 @ F, F(x)=}(tzg(t)dt, FRT WRHIT §, S8l g(t) =
1

Ef(u)du
1
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g A Bed Fa fog, fig x = 1 U& ¢
(1) wifvs fag 8 21
(2) T s fasg 7
(3) Ff aRad= (inflection) fag 2 |
(4) i Sfas g 2

Sol. 2

F(x) = )j(tzg(t)dt g(t) = )j(f(u) du
1 1

F' (x) = x*. g(x) g'(t) = f(t)
F'(1)=1.g(1)=0
F''(x) =2xg(x) + X% f(x)
F'(1)=2g(1)+f(1) =0+ 3 =3
Local Minima
. 4
3. Let [t] denote the greatest integer <t and )'('_%X[;} = A Then the function, f(x) = [x?] sin (nx)

is discontinuous, when x is equal to :

AT [t] HeTH quite < t &I geiar & den )'(TWOXE}A%m#Wf(x): [x2] sin (nx) 3r¥qd 8, 59 X

PRI B &
(1) JA+21
(2) JA+1
(3) JA+5

(4) Ja
Sol. 2

uny x(2- (4]

- 4))
L L“‘X{;}J
4 - 0 x finite
A=4
f(n) = [x?] sin (nx)
In option 1, 3, 4 values are integer and Integral Multiple of = in sine is always zero.

- f(x) is disc. at /o +1
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4, IfA=[x e R:|x]|] <2]and
B={xeR:|x-2]>3}; then:
& A =[x e R:|x| < 2]den
B={xeR:|x-2|>3} @ :
(1) A-B=[-1,2)
(2)B-A=R-(-2,5)

(3) AnB=(-2,-1)
(4) AuUB=R-(2,5)

Sol. 2

A={xe(-22)}

B=A{|x-2]|= 3} m
= X-2>3Ux-2< -3 I\

x>5Ux<-1

100 100
5.  Leta_be the nt term of a G.P. of positive terms. If Y. @n.1 =200 and . @, =100, then
n=1

n=1
200
D e is equal to :
n=1

100 100 200
H TS TR B Th ONER A BT n d 9% a, 31 A D Aney =200 gor Y @5, =100 &t 3,
n=1 n=1

n=1
TR B &
(1) 175 (2) 225 (3) 300 (4) 150
Sol. 4

100
2. Ay =200

n=1

ar+ard.....ooo.... +art?? =100

ar(l+r..eeeee.... +ri%8y =100 ()

200

Zan :a1+a2 ........... + a200
n=1
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Sol.

Sol.

3 {rZOO_ 1}
=" r-1
200
using eq. (i) a.ZQ =100
a (21 - 1)= 150
150
a= 5200 4
200 150
Z 2200 (2200 1)
= 150

If 10 different balls are to be placed in 4 distinct boxes at random, then the probability that
two of these boxes contain exactly 2 and 3 balls is :

afe 10 =1 9, 4 =1 gl § arezear @ S R, O 39 A QT 99l | A 2 dn 3 WG @ '8 @l
oTfresdr 2

965 965 945 945
(1) Sl (2) 510 (3) 510 (4) Sl
3
10C; x 2L x4 C, x 25

410 T2 210
dy Xy

If ax m ; ¥ (1) = 1; then a value of x satisfyingy (x) = e is :

dy Xy
e G X+y2,y(1)-1%aﬁy(x)-eaﬁﬂwaﬂﬁwwb‘rwﬂﬁé
(1) 2 (2) 23e (3) 3 @) =
€ 2 € N
3
dy _ _ xy
dX_X2+y2
y = VX
dy dv
ax T
vaxdV_ v 1ovov?
dx X2 +v®  1+v

(L+v3)dv _ dx
e
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1
- —=+/nv=—-/nx+C +vy =
2 at+y=e
x2 C
-—— = —/nx+ oy =
2y2 S X_\/§e
1
x=1y=1 .'.C=—§
8. The following system of linear equations

7Xx+6y-2z2=0

3Xx+4y +22=0

X -2y -6z =0, has

(1) Infinitely many solutions, (X, vy, z) satisfying y = 2z.
(2) Infinitely many solutions, (X, vy, z) satisfying x = 2z.
(3) No solutions

(4) Only the trivial solution.

fferRaa YRew wiiavol

7Xx+6y-2z2=0

3Xx+4y +22=0

X -2y -6z=0,d [eE @D

(1) 31 U A Pg 8, (X, Y, 2) 8 S y = 2Z B FYE B 2 |
(2) 3 WY ¥ B3 8, (X, Y, 2) 8 Sl X = 22 D] AGE B © |

(3) @13 & T8

(4) &9d g=o (trivial) g
Sol. 2

7 6 -2

3.4 2|_,

1 -2 -6

7{-24+4}-6{-18-2}-2{-6, -4}
A=-140+4+120+20=0

Also A,, A,, A, are zero

Infinite Solutions

from equation (i) + 3 equation (iii)
10x-20z=0

X = 2z.

9. Leta, b € R 3 # 0 be such that the equation, ax? - 2bx + 5 = 0 has a repeated root «, which is
also a root of the equation, x> — 2bx — 10 = 0. If B is the other root of this equation, then
o? + B2is equal to :
AMTa, b eR, ax0 59 UPR & fb FHIHRT ax? - 2bx + 5 = 0 BT o JRIET ol 8, Sl FHIDBROT
X2 -2bx-10=0® M V& 1 & | A B 39 FAHDRV BT GO A 8, Il o + B2 R & :

(1) 24 (2) 25
(3) 26 (4) 28
Sol. 2
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ol
ax’- 2bX+5=0: 4b2 - 4a3.5=0
o
/OC
x2—2bx—10=0\:‘B b2 = 5a

aa’-2ba+5=0

0’ -2ba-10=0
- + +

(@-1)a?2+15=0
(a-1)5a+ 15a%2 =

202 -5a=0
5a(4a-1)=0

1 5
= — . 2 = —
a 2 . b 2
a+p=2b

o2+ B2+ 2ap =4b2=5
o2+ p2=5-2(-10) = 25

4
10. The length of the minor axis (along y - axis) of an ellipse in the standard form is ﬁ If this

ellipse touches the lines, x + 6 y = 8, then its eccentricity is :

Wwﬁwéﬁaﬂ%?@aﬁ(y-a&ia}aﬂ%ﬂ)aﬁm%%lﬂﬁﬁ%ﬁ,%@x+6y=8ﬁ

N
el AT B, A 39D b=l § ¢
1 /11 15 5 1 /11
M 3y7 (2) E\g (3) & @23
Sol. 4
4 2
2b = 5 = b= 3
y=—%+% = mx x /a2m? +b?
__ 1
m=-%
4
a‘m? + 3= —=a’=16
4/3 1 11
2112 _q_ = - ==
#=l-76 =1 == \12
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1
11. If one end of a focal chord AB of the parabola y? = 8x is at A(El - 2) , then the equation of
the tangentto itat Bis :

1
afg Raerg y2 = 8x B UHh AN STar AB BT U BIR A(E’_Z) R E, A B W TP TGN BT FHBRT

g
(1)x-2y+8=0
(2)2x+y-24=0

B)x+2y+8=0
(4y2x-y-24=0
Sol. 1
2 = 8x A(l/zl - 2)
a= 4t='2
t,=-1/2
t,t,=-1
t2=2 B(818)
8y = 4(x + 8)
2y =x + 8
X-2y+8=0
1
X 0sx<§
1 1 1)?
12. Given: f(x) = 3 x=§ andg(x)=[X—§],XeR.Thenthearea(insq. units) of
1-x , %<xs1
the region bounded by the curve, y = f(x) and y = g(x) between the lines, 2x = 1 and 2x =
J3.,is:
x , 0<x<=
1 1 1)?
e & : f(x) = 5 o X=35 H?ﬂg(x)=[x—§),XeRaﬁQ‘@T\%ﬁZx:leZx:\EEﬁ
1-x , l<xs1
2

=, gepi y = f(x) dAy = g(x) N1 Uldag &3 &1 &a9%d (T gHhsdl §) T :
1 .43 1 43 V3 V3
4

1
Wy Ry 3

Sol. 4
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23]
D
C(B/21-43/2)
A |B(B/20)
)| s
2

V372 1
Required area = Area of trapezium ABCD - I (X _EJ dx
1/2

N
-]
2172 )12 2 3 2) ),
V31
T4 3

13. Ifp—> (p N ~ q) is false, then the truth values of p and q are respectively :
A p > (p A~ Qq)IFI R, Tl paA gD HAL: AIAH & &
(1) T, F
T T
(3)F F
4HFET

Sol. 2

~q|pr~q|p—(pa~aq)

MM+ |
m| ||| a
—|m|H|
m|m|—| M
==
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14.

Sol.

15.

Sol.

16.

Sol.
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If z be a complex number satisfying |[Re(z)| + |Im (z)| = 4, then |z| cannot be :

Ife z g N s F=A1 © S |Re(2)| + |Im (2)] = 4 31 g Bl 8, A1 |z| el 8 dabhal ¢

(1) 7 (2) J10 (3) V8 ) \/g
1
zZ=X+iy (%)
IxX| + |yl =4
Minimum value of |z| = 2./2 /\
Maximum value of |z] = 4
(-4,0) (4,0)

2| [@, JE]

So |z| can't be /7

%

(01'4)

Let f and g be differentiable function on R such that fog is the identity function. If for some a,
b € Rg'(a) = 5and g(a) = b, then f’(b) is equal to :

AT R TR adHea-1g e f a2l g 39 UK ® {6 fog Tcq@d wad 2 | e fd’il a, b, e R® forw g'(a) = 5 qan
g(a) =b g d f(b) | 7 :

(1) 5 2 ¢ (3) = (4) 1

2

f(g(x)) = x
f(g(x)). g (x) =1
X=a

f(g(a))-g'(a)=1
f (b) = 1/5

do
If .[ 2
cos” 0(tan20 + sec20)
the ordered pair (%, f(0)) is equal to :
e J' de
cos? 0(tan 20 + sec20)
(n, f(0)) R B :

(1) (1, 1+tano) (2) (-1, 1+tano) (3) (-1, 1-tano) (4) (1, 1-tane)
2

~ Atan 6 + 2 log, |f(6)| + C where C is a constant of integration, then

= Ltan 6 + 2 log, |f(0)| + C &, Sigl C U WHIDe 3R &, <l HfAd

.[ sec? 0do

(2tane 1+tan?o)
| “tan?6 " 1-tan?0)
-tan“0 1-tan“0

.[ sec?0(1 - tan’0)de
= (1 +tane)?

2 ooo+ JEE (Advanced)  JEE (Main) NEET / AlIMS NTSE / OLYMPIADS H.0.% 304 RaRov.GandhiiNagan Kota
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17.

Sol.

18.

AR foard... | Ud famdff 2 @m

sec? 0 (1 - tan’ 0)do
= [

(1+tano)
tano6 =t
jﬂdt - [-1+-2 dt
1+t 1+t

-t+2In(1+t)+C
-tano + + 2 log(1 + tane) + C
A=-1andf(x) =1+ tano

U oo

A random variable X has the following probability distribution :
X : 1 2 3 4 5

P(X) K2 2K K 2K 5K?

Then P(X > 2) is equal to :

U Igfeed o) X b1 uifidar geq 4 §

X : 1 2 3 4 5
P(X) K2 2K K 2K 5K2
ar P(X > 2) SRR ¥

1 7 23 1
(1) 36 (2) IR (3) 36 (4) 3
3

D =1=6k+5k=1
6k2+ Sk -1 =0

6k?+ 6k-k-1=0
(6k-1)(k+1)=0

1
= k = - 1(rejected) ; k = 5

p(x > 2) = k + 2k + 5k

2 5 6+12+5 23
+g+— = — = —

1
6

X+a X+2 x+1
leta-2b+c=1.If f(x)=|x+b x+3 x+2|, then:
X+C X+4 x+3

X+a X+2 xX+1
AMMa-2b+c=1813R f(x)=|x+b x+3 x+2|% aq:
X+C X+4 x+3

(1) f(-50)=501  (2) f(50)=1 (3) f(-50)=-1 (4) £(50) = -501
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Sol. 2
Apply R, =R, + R, - 2R,

1 0 0

Sf(x) = XD X3 X2 ) = 1 K(50) = 1
X+C X+4 x+3

19. If x= > (-1)"tan” 0 and y = ZCOSzne, for0 <0 < %, then :
n=0 n=0

R 0<0< g & forg x= >, (-1)"tan® 0 go y= Y. cos? 0 § q :
n=0 n=0

Mx1-y)=1 @A)yQl-x=1 @B)y@l+x)=1 @A)x(1+y)=1
Sol. 2

x=Y (-1)".tan* 6
n=0

1-tan?0tan*o

1
X = —1+tan29 = X=0Cc0s260
y =14 c0os?0 + ..........
= ;2=cosec29
1-cos“0

© y(1 -x) = cosec’0 (1 -cos20)=1

d2
20. Ifx =2sin®-sin20andy = 2 cos 6 — cos 20, ee[O,Zn],thenﬁaH):nis:

. d?
Ifd x = 2sin® -sin20 ATy = 2 cos 6 — cos 20, 0 [0, 2] %,Fﬁe=ntr\’ﬁaﬂmﬂ§:

W5 2 > (3) -2 4 2

dy . . dx
. —=-2Sin0+2sin20, — =2c0os0-2co0s20
Sol- 4o N ' do

30 .
dy _ sin20-sin6 2COS7.sme/2

dx cos0-cos20  2sin30/2.sin0/2

360
= cot >
dzy 530 3 do -3/2 3 )
—5 =-cosec” —.=.— _ 3 .
dx? 2 2'dx ~ —2-2 "8 [No Ans. Matching]
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and ¢ is < . If 3 is perpendicular to the vector p « ¢, then

wl|a

A1 A AW F, p dAE FTHUBR & B |3|=43, |b|=5, ”_azlanBSﬁ?aa%éﬁawaﬁw%%l

-qﬁ él X 2? BXE EAEYASEL %,?ﬁ
Sol. 30
b.c =10

éx(BxE)‘ WR &

= \BHEICOS(gJ =10= 5.|E|.%=10 = ¢ =4
Also, 5-(5><E) =0

bx¢

éx(BxE)‘ - |5|

sin(%J
V3

\/gx B“E|Singx1 = \/§x5x4x7 = 30

22, If the curves, x2 -6x +y2+ 8 =0and x>*-8y + y2+ 16 - k = 0, ( k > 0) touch each other
at a point, then the largest value of k is .
I IH X2 -6X +y2+ 8 =0TAMx2 -8y +y2+16-k=0, (k> 0) Uh TN B U fdg5 IR W

Sol. 36

Two circle touches each other if C,C, = |r1 * r2|
Distance between C,(3,0) and C,(0,4) is either /kx 41 or ‘\/E—l‘ (C,C, =5)

= Jk+1=5 or‘\/E—l‘ =5=k=160ork = 36

23. If the distance between the plane, 23x - 10y - 2z + 48 = 0 and the plane containg the lines

X+3=Y+2=Z;1(7\,ER)

Xx+1 y-3 z+1
> 4 3 ad— 6

k
is equal to F, then k is equal to

x+1=y—3=z+1 s x+3=y+2=z

-1
% <R
2 2 3 6 o eR)

Ife F9aa 23x - 10y - 2z + 48 = 0 Q1 Y@RN

ﬁdﬁwwﬁﬁw%@ﬂﬁgﬁ%%aﬁkw% ............. |
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Sol. 3
distance between (-1,3,1) and Plane
|-23-30+2+48] 3
IS B3 1107+ 22 | 633
k=3

24. The number of terms common to the two A.P’s 3, 7, 11, ..... 407 and 2, 9, 16...... , 709 is
T gaeR afedt 3, 7, 11, ... 407 921 2, 9, 16...... , 709 % WIS (common) Yai &I Gl B..........

Sol. 14
3,7, 11, ............ 407 d=4
2,9,16 ............ 709 d=7
1st term commom of both series = 23
c.d=28

407 =23+ (n-1) 28

ﬁ+1 n

28

n = 14,

25. IfC = 2°C. and Cy+5.C; +9.C; +.... +(101) . C,, = 22k, then k is equal to

afe C. = 25C, @u1 Cy+5.C; +9.Cy+.... + (101) . C,, = 225k, @l k TR @
Sol. 51

S (ar +1 ®C = ~ r.>°C, 25c
0( ) 0
r= r=

4Zr 2> 2C, +2% = 1002 24C,, 4 225
r=1

= 100. 224 + 225 = 225(50 +1) = 51.2%
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