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Matrices

1.

sol.

2 3
If A is a symmetric matrix and B is a skew-symmetric matrix such that A+ B = L J ,then AB is equal to:
IS g T (symmetric) Mg A TA1 U (959 T4 (skew-symmetric) 38 B 39 YR © [

2 3
A+B= L _J,a‘[ABW%:

NER NER o[ 2
O, @ (){_1 4}
2

a ¢ 0 d
Let A = and B =
c b -d 0

A+B—a c+d_23
= “le=d b | |5 -1

a=2,b=-1,c—-d=5,c+td=3
a=2,b=-1,c=4,d=—

aepo|2 40
= 14 —1|[1 o0

7

U

U

Sequence & Progression

2.

sol.

If oc and B are the roots of the equation 375x%—25x —2 =0, then lim Z o+ hm z B"is equal to :

n—oo

IR @RI 375%% ~ 25x 2 =0 B qA o @A B &, A lim ) o’ +1im ) B aweR 3 :
n~)00r:1 n%wrzl

1 2 3 4 i

()346 ()116 ()358 @1

4

375x2-25x —2=0

o+pB= =
b= 375 oap= 375
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n—o

a B

—+_
I-a 1-PB

_o+B-2apP
1—(a+p)+oP

254
375 375 _ 29

25 2 375-25-2
375 375

29 1

T 348 12

Matrices

5 20 1
3. IfB=|0 2 1
a 3 -1

1S:

afe T& 3 x 3 & Y8 A BT ahA (inverse) B=| 0 2 1

det(A)+1=0%,%:

(1)-1 (2)2
A. 4
so. AsB=A"!

1

Bl
Al

5 20 1
Now |B|=|0 2
a 3 -1
Given |A|+1=0
1

——+1=0
207 —2a.-25

2a2—2a—24_0
207 —20,—25
o=4,-3

limzn:(oc‘ +B")=(a+0o’ +0’ +...00)+(B+p* +p +..0)

is the inverse of a 3 < 3 matrix A, then the sum of all value of . for which det (A)+ 1 =0,

5 2a 1
a 3 -1
30 41

1|=20"-20—25
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Sum of values =1

Function
4. For x € R, let [x] denote the greatest integer < x, then the sum of the series
2] 1 99 ],
—— || = — || = — |+ | ———— | is:
L 3] L 3 100 [ 3 100 . 3 100 |
X € R & QA [X], X & T I IHA HH &9 YN DI Gl 2, AT 21oft
LY P R S ) G e 2 U DR 4 HAMT
L 31 L 3 100 [ 3 100 . 3 100 ]
(1)-135 (2)-153 (3)-133 (4)-131
A. 3
sol. As[x]+[x+l}+{x+z} ...... {x+n—_1}:[nx]
n n n
As[x]+[x]=-1(x¢2z)
Required value
=-100— 1 + l+L +... l+2
3 3 100 3 100
=—1oo{@}
3
=—133
Monotonocity
5. If m is the minimum value of k for which the function f(x) = xv/kx — x> isincreasing in the interval [0, 3] and
M isthe maximum value of f in [0, 3] when k =m, then the ordered pair (m, M) is equal to :
I k &1 oA 7, foR1a {8 e £(x) = xvkx — x> 3F_Ta [0, 3] # €M 8, m 8 @211 [0, 3] 3 /&1 37
T A o k =m &, M 8, A1 $Hd Z7 (m, M) RIER B :
(1) (4,3v2) (2) (3,3\3) (3) (5,36) (4) (4,343)
A. 4
sol. f()()zX\/kx—x2 = Vkx* —x*

(3kx2 —4X3)
2Vkx® —x*
= 3k—4x=0

2k > 4x
3k>4x forx € [0, 3]
Hence k >4

f'(x)= >0forxe(0,3]

lLe.,m=4
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Fork =4,

f(x) =xvV4x —x’
For max. value, f'(x)=0
= x=3

ie,y=33

Hence M = 3\/3

3D

x=2 y+1 z-1
3 2 -1

3x +y+4z=16atapoint Q, then PQ is equal to:

6. If the line intersects the plane 2x + 3y —z + 13 = 0 at a point P and the plane

x-2 y+1 z-1

afe v 3 > 7 , FHAEA 2X + 3y — z+ 13 = 0 &1 fdg P IR dledl & G FHaI 3x +y +4z =16
31 fdg Q R PIedl 7, AT PQ RIR T :
(1) 2414 (2) 14 (3) 247 4) 14

A. 1

sol. LetP(BA+2,2A—1,-A+1)and
QBu+2,2u—-1,—u+1)
AsPlieson2x+3y—-z+13=0
OA+4+6A-3+A-1+13=0
= 13L=-13
= A=-1
P(-1,-3,2)

Qlieson3x+y+4z=16
ou+6+2u—1-4u+4=16

= Tu="17
= n=1
Qis(5,1,0)

PQ=+/36+16+4 =+/56 =214

Probability

7. If three of the six vertices of a regular hexagon are chosen at random, then the probability that the triangle
formed with these chosen vertices is equilateral is:
I va frafiia vt & ©: el & & 9 agfRes g7 o €, 399 g7 1o s g1 9 gt & awarg 29 @
PlREHIER
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h3 . Nl L
(1) 55 @) 3 375 @ 75
A. 4
sol.  Onlytwo equilateral triangles are possible i.e.
AAEC and ABDF.
E D
F C
A B

Hence, required probability

2 _ 1
°c, 10

Circle

8. If the angle of intersection at a point where the two circles with radii 5 cm and 12 cm intersect is 90°, then the
length (in cm) of their common chord is:
IfE U fag, S8l 5 cm @21 12 cm 3531 & 11 9 T GAR D1 HIed &, TR YRS HIo1 90° g A1 371 WA
ST B 1S (cm H) 8

120 E NE o &0
Ok @) OF Ok

sol.

sin o —i
= 13

In APC M sinoc—m
AL 12

5 _PM

= B 12
60

PM = 2

= 13

Length of common chord (PQ) = 3
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Vector
9. Ifthe volume of parallelopiped formed by the vectors § +Aj+ k, j+ Ak and Ai+k is minimum, then 2 is equal
to:

A At § 425+ &, j+ Ak T AQ+k GRT I T AR SCWHerd BT AT ST 8, T A SRR E ;

1 1
W5 @ 3 (3) 3 @5
A. 1
I & 1
sol. — yv=lo 1 2
A0 1
= [1(1) + AQ2) + 1(=A)|
= -A+1]
Letf(x)=x3—x+1
f'(x)=3x>—1
For maxima/minima, f'(x)=0
:i—
NG
f"(x)=6x

)0

1
X = —= ispoint of local minima
B P

y=x3—x+1

When A=A, volume of paralleopiped is zero (vectors are coplanar)
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Indefinite Integration

10. The integral J. dx isequalto:
(Here C is a constant of integration)
3 —
j 2): Lix wre e
X" +X
(T8 C FHATH I TR B)
4 x +1
(1) log,[~—|+C (D—lo&%w
X
1 *+1 ‘+1
() +log, i c @ tog, X4 ¢
2 X X
A. 1
2x’-1)d 2x-x7)d
sol. I(X )XI(xlex
X" +X X" +X
Putx?+x'=t
(2x —x?)dx =dt
I= % =n|t|+c
=Mx*+x'|+c
x*+1
=In +c
X
Ellipse
11. If the normal to the ellipse 3x? +4y? = 12 at a point P on it is parallel to the line, 2x +y =4 and the tangent to
the ellipse at P passes through Q(4, 4) then PQ is equal to :
afe Ereigd 3x2 + 4y’ = 12 & T fd=g P U= f¥er=, X1 2x + y = 4 & AR & 9201 P R STeige o w9l w1
Q(4, 4) A B I 8, A1 PQ aRTER B
J61 sf V157 V221
(D) —— 2) —— 3)—— @ ——
2 2 2
A. 2
|
sol.  Slope of tangent at point P is —

2

X

3x2+4y*=12 = 57

Letpoint P (2 cos0,+/3sin 6)

%cose+lsin8:1

NE)

"Wy
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NE) 1
— m; =———cotf=—
2 2

tanez—\/§ —% G:n—g or 92275—%

5
If6=2,thenP —1,3 and Pin
3 2 2

_sn

0=
37

then tangent does not pass through Q(4, 4)

Sequence & Progression

12. LetS_denote the sum of the first n terms of an A.P. If S, =16 and S, =48, then S is equal to:
HET S, Vb TR Sl & Yo n US| & T Bl Guiai g | I S, =16 q1 S, =48 8, @1 S, a8 :
(1)-260 (2)-380 (3)-320 (4)410
A. 3
sol. S,=16,S,=-48
2(2a+3d)=16
= 2a+3d=28
Also 3[2a + 5d] =-48
= 2a+5d=-16
2d=-24
d=-12 = a=22
S, = 5(44 +9(-12))
=-320
Tangent & Normal
13. A 2 m ladder leans against a vertical wall. If the top of the ladder begins to slide down the wall at the rate 25
cm/sec., then the rate (in cm/sec.) at which the bottom of the ladder slides away from the wall on the horizontal
ground when the top of the ladder is 1 m above the ground is :
2 m T U Gl U SHedleR SR & A1 D1 8% © | IS AT BT IR 25 cm/sec. B &R F SR & A1 A
D1 IR A I HRaT 2, Al 98 & (cm/sec H), a4 A &1 ure, &St er1ae R, SR A R haerdr g 5
A BT R RITA A | m P Has e, B
25 25
Ok (2) 253 ® 5 (4)25
A. 3
sol.  Given % =-25aty=1

x*+y'=4
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wheny=1, x=+/3
2x dx + ZyQ =0 T
dt dt y 2
dx dy
= X dt + ya =0 l — i
dx
=  BH(=25)=0
dt
dx + 2 cm/s
= 4t 3
P& C
14. The number of ways of choosing 10 objects out of 31 objects of which 10 are identical and the remaining 21
are distinct, is :
31 gwga, [ 10 990 (identical) 2 dem 21 =1 8, 4 A 10 agAl & 1 ST & ARIh] ] AT 8
(1)220+1 (2)2" (3)2 -1 (4) 22
A. 4

sol.  Number of ways of selecting 10 objects
= (101, 0D) or (9L, 1D) or (81, 1D) or ... (01, 10D)
where D signifies distinct object and I indicates identical object
=1+2C +2C,+ ... +°'C
521

:_:220
2

Hyperbola

15. Let P be the point of intersection of the common tangents to the parabola y* = 12x and the hyperbola 8x?—y*=8.
If S and S' denote the foci of the hyperbola where S lies on the positive x-axis then P divides SS'in aratio :
HAMT IRIAT y> = 12x TAT AMTIRIAT 8x2 — y> = 8 Il IHAS W Y@aii &1 uferese fag P g 1 afe S qen S
JffRaed @ AR &, STaf S gFTedd x—31e1 IR Rerd &, @1 P, SS' &1 71 § 9 o arguma 3 fawnfora avan 272

(1)13:11 (2)14:13 (3)5:4 “2:1

A. 3
. - . 3
sol.  Equation oftangentto y>=12xisy = mx +—
m
XZ y2

Equation of tangent T % =lisy =mx++/m’ -8

for common tangent,

i=i\/m2—8 = izzmz—S

m m

Putm?=t
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t?—8t-9=0 = -9t +t-9=0
=  (t+D(t=-9)=0
t=m’>0 = t=m’=9

= m==3
= Equation of tangentis y=3x+1
ory=-3x—1

Intersection point P (— 1 , 0)

[98)

8=1(*-1) = e=3

foci (£3,0) = = S
-3,0) (10)P 3,0)
1
SP_ 273 8 4
SP 3+; 10 5

2

. [dy d7y ,
16. If e+ xy = e, the ordered pair | ——,— | atx=01isequal to:
dx dx

dy d’y
aﬁeerxy:e,Fﬁx:Oq’\fzﬁfﬁﬁgjﬁ(&,y] TR B :
(4) eldd) et
(D e ¢ (2) e ¢ (3) e e’
A. 3
sol. e +txy=e (1)
Putx=0in (1)
= ef=e = y=1
Differentiate (1) w.r. to X
dy dy
e’ —+x—+y=0 ii
dx dx y ..(11)
Puty=11in(i1)
dy dy 1
e—+0+1=0 —=——
dx = dx e

Differentitate (i1) w.r.t. to x

2 2
eyg+ﬂ eyﬂ+xg+ﬂ+ﬂ:0

dx? dx  dx dx? dx dx (i)

11
w(iw)
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dy 1
Puty=1,x=0, x o
d’y 1 2 d? 1
e +——==0 = =—
dx* e e dx* ¢’
dy dy)_ (11
= dx dx* ) | e’¢
Statistics
17. Ifthedatax ,x., ..., X,, is such that the mean of first four of these is 11, the mean of the remaining six is 16 and

the sum of squares of all of these is 2,000; then the standard deviation of this data is :
S SATHS X, X, ... X, T TBR & b 374 A Y2 AR b1 7IEG 11 B, I1eH1 ©: 1 AT 16 8 A 5 A1 o 11 bl
AN 2,000 &, AT g4 3ifdel &I 7S faaed §
(1) 22 (2)4 (3)3 42
A. 3

X, +X, +X; +X,

sol. 2 =11 andx1+x2+x3+x4=44
Xs+Xg+ot Xy B
S =16 :>x5+x6+,_,,+x10—96
X7+ X3 + .+ X5 = 2000
2 ZX? —\2
o = —(X
N X)
_2000 (140Y"_,
10 10
= c=2
Binomial Theorem

18. The coefficient of x!# in the product (1 +x) (1 —x)'%(1 +x +x2?)°is :
OB (1 +x) (1 —x)'(1 +x +x2)° 7 xS BT OMH B :
(1)84 (2)-126 (3)-84 (4) 126
A. 1
sol.  (1-x)"(1+x+x%°(1 xx)
=(1-x(1-x%
=(1-x3)’-x2(1-x3)
= Coefficient of x'® in (1 —x*)°’ — coeff. of x'¢in
(I-x%’

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 11
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6131 6

5C 9! _7><8><9=84

Mathematical Reasoning
19. Ifthe truth value of the statement p — (~q v 1) is false(F), then the truth values of the statements p, g, r are
respectively :

IR BATp = (~q v 1) BT I AF A (F) &, A HAH p, q, 1 D AIH HHA: T

(LETT QTTF 3)T,FF @GHTET
A. 2
sol. P —(~qvr)isafallacy

= Pis True and ~ q v ris False

= Pis True and ~ q is False and r is False

= Truth values of p, q, rare T, T, F respectively

Probability
k
20. Let arandom variable X have a binomial distribution with mean 8 and variance 4. f P(X <2) = o6 thenk is
equalto:

A U A5 8d aR X & (UG 9T &1 410 8 AT IR 4 5 | AR P(X <2) = %%,Fﬁkw%:

(1) 121 )1 (3) 17 (4) 137
A. 4
sol. u=8,0’=4

= u=np=8,6’=npq=4,ptq=1

p=—,n=16

1
= q_za 2

Hxsng%

l 16 l 16 1 16 k
afz) vel3) elz) &

—  k=(1+16+120)=137

Vector
21. Let d=3i+ 23’ +2k and b=1+ 23 — 2k be two vectors. Ifa vector perpendicular to both the vectors @ + b
and 3 — b has the magnitute 12 then one such vector is :

o A =31+2j+2k @21 b=i+2j—2k SraRwE | Al S Al G+ b a1 d— b @ oad b ey &

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 12
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qRareT 12 8, & ys T e @

(1) 4(2i-2j+k) (@ 4i+2j-k) () 4Qi+2j+k) () 4i-2j-k)
A 4

sol.  Letvectorbe 7»[(54‘6))‘(5_5)}
d+b=4i+4]
a-b=2i+4k
vector = 7{(4§+43)X(2i+4f<)}
= [ 16i-16]-8k |
:87{2{—2}'—12]
= 12:8|k|\/m
=

Hence required vector is +4(2 i-2 3’— 1A<)

Differential Equation

1
22. Consider the differential equation, y*dx + (X - —j dy=0. If value of yis 1 when x = 1, then the value of x for
y

withy=2,1s:

DA FHIDHRT y2dx + (x—l]dy=0q?ﬁﬂwaﬁﬁrq 1A x =1 Wy HTAM 1 8, a1 x H9H, 59 felgy =2
y

g, 8
5 1 3 3 1 1 1
W3+ @) 5~e O Oy
A. 3

sol. yzdx+(x—ljdy=0

y
dy |y’ y’
Qg L
[F.=¢Y =¢e?
its solution is

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 13
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pu —lzt:%dy:dt
y y

1
= x.eyz—.[tetdt+c:—tet+et+c

1
ooyl 1
xe’=¢e y +1]+¢ passes through (1, 1)

1
= 1=2+ce = CZ—E

1
= x[l +lj —ley passes through (k, 2)
y) ¢

k==-—
= > \/g

Definite Integration

23.

sol.

1
Letf : R > R be a continuously differentiable function such that f{(2) =6 and f'(2) = 13" If I 48 dt=(x—2)g(x),
6

then lirrzl g(x) isequal to:

AT f : R — R U Haad: 3ddbed (continuously differentiable) Held S UGR 8 fdh f(2) = 6 qon f'(2) =

£(x)

afe j 46 dt = (x ~2)g(x), T lim g(x) TR :

(1) 18 (2) 36 (3) 24 (4) 12
1

f(x)

j 46dt = (x—2) g(x)

4(f(x)). f'(x) = g (x)(x—2) + g(x)
putx =2,

4(6)°.1
T g(2)

1irr21 g(x)=18

Straight Line

24.

The equation y=sinx sin(x +2)—sin*(x + 1) represents a straight line lying in :

(1) Third and fourth quadrants only (2) First, third and fourth quadrants
(3) First, second and fourth quadrants (4) Second and third quadrants only
JHIDHRT y = sinx sin(x + 2) — sin’(x + 1) T A @1 DI 500 Ha1 8, S Rerd 2 :
(1) A= AR qen Ay agerfer 7 | (2) usel, AR oI AN TgIier 4 |

48"

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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(3) UB, AR d1 A1 FgATe H | (4) T3 TER qAT IR gt 7 |
A. 1

sol. y=sinx-sin(x+2)—sin?>(x+1)

_ %cos(—2) _cos(2x+2) {1 —cos(2x+2)

2 2
_ (cos2)-1
2

=—sin’1

©0

< >y =-sin’1

Graph ofy lies in
I and IV Quadrant

Area Under Curve

|

25. Ifthe area (in sq. units) of the region {(X,y) : y*<4x,x +ty<1,x>0,y>0} is av2 +b,thena—bis equal

to:

TR EF {(x,y) 1 Y2 <4x, x +y< 1, x>0, y> 0} I &ahal (a7 g1 #) ay/2 +b 8, Aa—b awRER S :

2
-3 )6

A. 2

sol. y*=4x
x+ty=1
y=4(1-y)

P dy—4—0 me

(y+2)2=8

y+2=+22

required area
3-242

= J- 2\/;dx+%x(2\/§—2)x(2m)

0

2 s 3-242 1
= 2x=x"2 +—(8+4-82
{ 3 l 2( )

:§X(3—2ﬁ)m+6—4\5

X

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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4
:E (3 2f)(f )+6 4f
zg (3v2-3-4+22)+6-442
+ §—4 V2
(S
:_%gﬁ
= a—b:%+§=6

ITF

12
26. The value of sin! (Ej —sin! (%j isequalto:

12
sin™ 1(13j sin™! (%j HIAFE

(1) ——sin™" (ﬁj (2) m—sin”' (ﬁj (3) T—cos” (ﬁj 4) T cos™ (ij
65 65 65 2 65

- 1(3j .I(IZJ_ .1(3 5 12 4)
sol. —Ssin — |+Sin — |=—-—s81n i S VL
5 13 5 13 13 5

Definite Integration
i cot x
27. If j —— dx=m(n+n),thenm.nisequalto:
cot X +cos ecx
i cotx
I [ ——————dx=m(n+n), AT m.nRER T

» COtX+cosecx

1 1
() = 21 )1 4~

Matrix JEE Acaflemy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 “~ 16
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>
w

cot xdx

sol.
cot X +cosecx

/cosxdx % 1
'[ :J. 1- dx
v 1+cosx 1+cosx

0

oY

a
)

Function

1-
28. Forx € (0, 3/2), let f(x) = Jx, g(x)=tanx and h(x) =

( j is equal to

x € (0,3/2) & o am fi(x) = Vx , g(x) = tanx @ h(x) = 1_ (gj R
(1) tan — Bl () tan 3) tan — 1 4) tan — /m
12 12 12 12

o o5+

- h(f(ﬁ )) —h(3™)

1-3
1+\/_

= tan 15° = tan(180° — 15°) = tan(n—%J

:——(1 +3-243)=3-2=~(-3+2)

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 17
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Complex Number

29. The equation |z—1|=|z—1|,1= J-1, represents :

1
(1) The line through the origin with slope—1  (2) A circle of radius =

2
(3) Acircle of radius 1 (4) The line through the origin with slope 1
R |z — 1| =]z — 1|, i =/—1, T % 3 fobrep Foreiet bl 87
(1) gAe=g A BIhR ST dTel! Y@ o 31t —1 2 |
(2) Brean % @1 YD I |
(3) r=ar 1 &1 s g |
(4) HATe=g I BIBR ST atel! Y& ford®T a1 1 5 |
A. 4
sol. |z—1|=|z—1i|
Letz=x+1y
x—1)P+y*=x>+(y—1)
I-2x=1-2y
= x—y=0
Locus is straight line with slope 1
Trig Equation
30. The number of solutions of the equation 1 + sin*x =cos?3x, x € [—57“,57“} 1S:
THHROT | + sin®x = cos?3x, X € [—%,%} P Bl DI AT
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A. 2

sol. 1+sin*x =cos?3x
L.H.S=1 +sin*x, R.H.S = cos?3x
LHS=>1 R.HS<1
= LHS.=RHS.=1
sin*x =0and cos* 3x =1
sinx =0 and (4cos’x — 3)*cos’x =1
= sinx =0 and cos’x =1
= x=0,+m, 21

= Total number of solutions is 5
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