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Tangent & Normal
1. The shortest distance between the line y=x and the curve y> =x-2 is

@y =X A Th y? = X2 & 19 B AT G 8 :

11 7 7
O @5 (3)2 @3

A. 4

sol.  The shortest distance between line y = x and parabola = the distance between line y = x and tangent of
parabola having slope 1.
Let equation of tangent of parabola having slope is

a
=m(x-2)+ —
y=m(x—2)

1 7
wherem=1anda= 1 equation of tangent y = X — 1
Distance between the line y = x and the tangent
7
L]
‘ P+ 42

Binomial Theorem
2. The sum of the co efficients of all even degree terms in X in the expansion of

6 6
(x+\/x3 —1) +(x—\/x3—l) ,(x>1)isequal to

(x+x/x3—l)6+(x—\/x3—1)6,(x> 1) & U9ER ¥ x & G4 AHERII Ya] & JOlh] BT AN IRI6R 2 :

(1)24 (2) 32 (3)26 (4) 29
A1

sol. (X+m)6+(x—m)6

=2[°C x*+ °C x*(x*-1) + °C x* (x*~1)+ °C, (x*~1)’]
=2[x6+ 15x7-15x*+ 15x3— 30x° + 15x2+ x°-3x°+ 3x*— 1]
sum of coefficient of even power of x =2 [1-15+15+15-3-1]=24
Maxima & Minima
3. IfS, and S, are respectively the sets of local minimum and local maximum points of the function,
f(x) =9x*+ 12x3 - 36x*+25,xeR
IS B f(x) = 9x* + 12x° — 36x> + 25, x eR, & WFY FF1aH TU1 W SzaaH (53l & Tz BT
S, de S, €, ar:
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(1) S;={-2};S,={0,1} (2)S={-2,1};5,={0}
(3) S;={-1};5,={0,2} (4)S={-2,0};S,={1}
A. 2

sol. f(x)=9x*+12x3-36x>+72
fi(x)=36[x*+x2-2x] =36x (x—1) (x+2)

_|+|_|+

-2 0 1
Whenever derivative changes sign form negative to positive we get local minima and whenever derivative

change sign from positive to negative we get local maxima (while moving left to right on x-axis)
S, = {21}
S, = {0}

MOD

2
1 \/gcosx+sinx T dy
4. If2y=| cot ;X €[ 0,= | then == is equal to

cos X —+/3sinx 2 dx

o 2y [cot1(\/§cosx+sinxﬂ ’XE(O,gj s j_z I

COSX —+/3sinx

T

(1) 2x -3

@) x—— (3) = -x @) —-x
6 3 6

A. 2

2

sol.  2y=|cot™

2
NG | }
7COSX+ESIHX

3.
—COSX +——sinXx
2 2
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T . (TC ch
X —— ifxe|—,—
g_ 6 6 2
o
X |4 _E ifxe(O,Ej
6 6

Note: only one given option is correct

Straight Line
5. A point on the straight line, 3x + Sy =15 which is equidistant from the coordinate axes will lieonly in :
(1) 4" quadrant

(2) 1** quadrant
(3) 1%, 2" and 4" quadrants
(4) 1% and 2™ quadrants
A VT 3x + Sy = 15 R Reyd vap fawg, Sl fHdenies el 3 HHgReI 8, dadt Ry 2
OEERCINE]
(2) 92 FgATRT H
(3) v, fgelia 3fiR =rqgel agerer 4
(4) wiere qen feeiiy agerer 9
A 4

sol. A point which is equidistant from both the axes lies on either y=x and y=—x

As itis given that the point lies on the line 3x + 5y =15

SO the required point is
3x+5y=15

x+y=0

G 15 (15 15} (2% qudrant]
X=—" s Y= 2|50, "¢ qudran
) 2 272

or 3x+5y=15

x=y 15 (15 15
I y—8:>(8,8 {l quadrant}

5

8
Indefinite Integration

. 5x
sin—
2 4x
6. X  isequalto

sin —
2
(where c is a constant of integration)

. 5x
sin —

2[1
I xRy
SIHE

(STET ¢ T T 3R 2 [)
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(1) 2x + sinx +2sin2x + ¢ (2)x+2sinx +2sin2x +c¢
(3)x+2 sinx +sin2x +¢ (4) 2x + sinx + sin2x+c
A. 3

62,

o3

X . 5x
2cos—.sin—
2'[—2 2 dx

X . X
2cos—.sin—
2 2

sol. X

sin 3x +sin 2x
_ [eindxtsindx g

sin x
Now use sin2x = 2sinx cosx and sin3x = 3sinx — 4sin’x

=I(l+2cosx+2c052x)dx

=x+2sinx +sin2x+c¢

Ellipse
7. If the tangents on the ellips 4x* + y* = 8 at the points (1,2) and (a,b) are perependicular to each other, then
a’is equal to
afe reiga 4x2 + y? = 8 & fa=gali (1, 2) T2 (a, b)q?@‘rﬁ%‘wﬁwlﬁ IRER o=aq &, a1 a2 RAR ©
64 2 128
(1) 35 O () - )
A. 2
sol.  Equation of tangent at A(1, 2);
4x+2y=8 = 2x +y=4
So tangent at B(a, b) can be assumed as

2 — —lx_g
X—2y=c = y 5 )

Condition for tangency ;

i‘f +8= +\/7
=  c= +\/—

Equation of tangent; x —2y ==+ 34 (1)
Equation of tangent at P(a, b); 4ax +by=8  ..(i1)
Comparing both the equations ;

“_b 8
1 =2 +34
= a=+ :>az=i

V34 17
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Circle

8. The sum of the squares of the lengths of the chords intercepted on the circle, x>+ y>= 16, by the lines, x +y
=n, neN, where N is the set of all natural numbers, is
FAx2 +y? = 16 WIWM3I x +y=n, neN T&l N G4 UTad T&A131 B T 7, §RI BIC! g Sl o
SIS & N BT AT
(1) 105 (2) 160 (3) 320 (4)210

A. 4

sol. A
6)
B
x+y=n

Let the chord x + y=n cuts the circle x>+ y*= 16 at Aand B

0+0—n

V2 +17

length of perpendicular from O on AB =

2
Length of chord AB=2, [4* — (%j
2
=2,J16-2
2
o

5 2
Here possible values ofnare 1, 2, 3, 4, 5. Sum of square of length of chords = Z 4 (1 6— 5 j
n=1

2

S5x6x11

=64x5-2. =210

Function

2x
9. If f(x) = log, (rj x| <1 then f(l T j is equal to

X
1-x 2X
I f(x) = log, (Ej x| <1% f(1+x2j TR B —
(1) 2f(x) (2) 2(x?) (3)-21(x) @) (fx)y
A. 1
1-x
sol.  f(x)= ln(l j
+X
- 2x
f( 2X2 j —In _1+x>
1+x 1+ 2x
1+2x°
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1+x*-2x
=) ————
1+x°+2x

Differential Equation

d
10. Let y=y(x) be the solution of the differential equation (x*+ 1)? ﬁ +2x (X2 + 1) y =1 such that y(0)=0. If

\/EY(l) = % then the value of 'a' is

Ay = y(X), 3ddhel FHIBI (x> + l)zj—z+2x(x2+l)y=1 P18 8, 54 y(0) = 0 ¥ | afX @y(l):%
g, dl'a BITAFST :
M3 5 3)1 @) %

A. 4

sol. (1+X2)2d%+2x(1+x2)y:1

ﬂ_'_( 2x j B 1
= dx \1+x’ Y (1+x%)

Itis alinear differential equation

J‘szdx In(1+x%) 2
LF.=e’* =e =1+x
dx
1+x*

— y.(1+x2)=j +c

= y(1+x*)=tan'x+c¢
Ifx=0theny=0

So,0=0+¢c
= c=0
= y(1+x*)=tan"'x
putx =1
T
2y =—
Ty

= 2(3235}%
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ITF

T

5 then a — 3 is equal to

3 1
11. If a=cos! (g} , p=tan! (g) where 0 < a, <

3 1
e o = cos™! (gj,ﬁ=tanl (gj g el 0<a,P< g,ﬁa—ﬁw%:

49 (9 (9 S 9
(1) tan (14) (2) cos (—SMJ (3) Sin (—SMJ (4) tan (—SMJ

A. 3

sol. cosa = E
5

= tano = i

3

= and tanB:%

tan(a— B) = tan oo — tan 3
1+tano.tanf
41
1+— 13
9
_2
13
o—p=tan™ (ij =sin”' (Lj =cos™ (ij
13 5\10 5710
Monotonocity
12. Letf:[0,2]—R be a twice differetiable function such that "' (x) >0 for all x € (0,2). If ¢(x) =1(x) +f(2—x)
then ¢ is
(1) Decreasing on (0,2) (2) Increasing (0,2)

(3) Decreasing on (0,1) and increasing on (1,2) (4) Increasing on (0,1) and decreasing on (1,2)

£:[0,2] >R % 31 IR qHAI B 39 UBR 8 f I x € (0,2) & forg £ (x) > 0 7 1 I ¢(x) = f(x) +(2—x)
IR

(1) ereRTet (0,2) H A & |

(2) 3RTeA (0,2) HaLTHAF R |

(3) 3=RTe (0,1) H BAAT T2t 31Tl (1,2) H aeia 2 |
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sol.

(4) 3raTe (0,1) H aEHT T2 3rRTe (1,2) § @R 8 |
3

O(x) = f(x) + (2 —x)

differentiating w.r.t. x

¢'(x) =f'(x)-f'(2—-x)

For ¢(x) to be increasing ¢'(x) >0

= f'(x)>f'2—-x)

(v £"(x)>0then f'(x) is an increasing function)
= X>2-X

= x>1

So 0(x) is increasing in (1, 2) and decreasing in
0, 1)

Binomial Theorem

13.

sol.

P&C
14.

sol.

The sum of the series 2.°C + 5.°C +8.2°C_+11.°C, +.... + 62.°C, is equal to
Sl 2.2°C, + 5.2C, + 8.2°C,+11.2°C + ... + 62.°C,, BT AN TRAR & :

(l) 223 (2) 225 (3) 224 (4) 226

2

220C, +5.2C, +82C, + ...... 62.°C,,

20 20 20
= Y. (3r+2)*C, =3>"r.*C +2) *C,
r=0 r=0 =0

=60 x 219+ 2 x 220
=22 [15+1]=2%

All possible numbers are formed using the digits 1, 1,2,2,2,2, 3, 4, 4 taken all at a time. The number of
such numbers in which the odd digits occupy even placesis :

e 1, 1,2,2,2,2,3,4, 4 D Udb A1 oThx T4 T IR 418 TS 8 | 39 THR ) Fveafi, = fawm
3TH H I TR B, D A& 8

(1) 180 2) 175 (3)162 (4) 160

1

There are total 9 digits; out of which only 3 digits are odd.

Number of ways to arrange odd digits first
=*C,. 3

2

Total number of 9 digit numbers =| *C, E ﬁ
2)[2/4
=180

Determinant

15.

The greatest value of ¢ € R for which the system of linear equations
x—cy—cz=0
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cx—y+cz=0

cxtcy—z=0

has a non-trivial solution, is :

¢ € R &1 a1fardmas 79, oraa forg YRaws FHiiaxr e
x—cy—cz=0

cx—y+cz=0

cxtcecy—z=0

BT YH AITD TAE, B :

1
(-1 2)0 (3)2 4) 5
A. 4
sol.  Ifthe system of equations has non-trivial solutions, then
I —¢c —c
c -1 c¢|=0
c ¢ -1
= (1-c)+tce(=c—c)—c(c*+¢)=0
= (1+c)(I—=c)—2c2(1+¢)=0
= (1+tc)(l-c-2¢)=0
= (1+c)y(1-2¢)=0
= c=—-1or—
Straight Line
16. Let O(0,0) and A(0,1) be two fixed points. Then the locus of a point such that the perimeter of AAOP is 4,
is
A1 0(0,0) T2 A(0,1) &1 ¥ fawg 2, a1 ¢ fawg P fo91a forg AAOP &1 uRHTd 4 81, &1 faguer &
(1) 8x*—9y*+ 9y =18 (2) 9x*+8y*— 8y =16
(3) 9x* —8y* + 8y =161 (4) 8x*+9y* -9y =18
A. 2
sol.  Letpoint P(h, k)
) OA=1
So, OP + AP =3
Vh? +k% +4Jh? + (k-1)° =3
Y
LA, 1)
P(h, k)
1
X 0(0, 0) X
Matrix JE )11, Mob. 97836-21999, 97836-31999 9
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= h* + (k-1 =9+h* +k* —6+h* +k*
= 6Jh?+Kk* =2k+8

= 9 +k)=k+16+8k

= Oh?+ 8k*—8k—-16=0

Locus of point P will be,

9x2+ 8y’ —8y—-16=0

Probability
17. Let A and B be two non-null events such that A — B . Then, which of the following statements is always
correct?
AT A @ B &1 U=ft a1Rad (non-null) R € fh A < B 8, @1 f991 7 A SI=ra1 S g9em |8l 77
(1) P(A[B)=P(B)—P(A) (2)P(A[B)<P(A)
(3) P(A[B)=P(A) (4)P(AB)=1
A. 3
sol.  AcB; so AnB=A

Now, P (éj _PAnB)
B P(B)

p(éj_@
= B) P(B)

- P(B)<1
So, P (éj >P(A)
B
Complex Number

a n
18. If o and 3 be the roots of the equation x> —2x + 2 =0 then the least value of n for which (—j =1is

B

aﬁwﬂw#—k+2=0$H§aﬁ?ﬂ[3§,a‘fnav‘quywﬂﬁ,stchf%w(%) =13 3:

(1)4 25 3)3 4)2
A. 1
sol. x*-2x+2=0

roots of this equation are =1+i

Then =155 = ¢

o 1+i_(1+i)2_i

o _1-i_ (=i _.
B 1+ 11

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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o .
So, —==i

B

a n
Now, (Ej =1 = Fir=1
= n must be amultiple of 4 minimum value ofn=4

Area Under Curve
19. The area (in sq units) of the region A= {(x,y)e RXR|0< x<3,0< y<4,y< x2+3x} is
gFA={(x,y)e RxR|0< x<3,0< y<4,y< x*+3x} D&% (T SHZATH) B

2 59 53
(1) 5 @)~ (3)8 )~

A. 2

sol.  y<x?+3xrepresents region below the parabola.

-3\

Area of the required region

=J.1(X2+3x)dx+r4 dx
0 1
:l+i+8
3 2
_5
6
Definite Integration
2—-xcos %
—XCOSX
20.  Iff(x)= —— and g(x) = log x,(x > 0) then the value of the integral J. g (f (X))dx is
24+ XxCcosx ¢ A
2—-xcos %
—XCOSX :
I} f(x) = ————— A g(x) = log x, (x > 0) &, A FHIHA I g(f(x))dx PBIAFT
2+xcosx ¢ -
(1)log,1 (2)log3 (3)log2 (4)loge
A. 1

sol.  g(f(x)= zn(m]

2+ XCOoSX

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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i 2 —XCcosX
Let = J’ | =Z—/=""14x L (1)
B 2+ XCcosSX

b b
(Using property j f(x)dx = j fa+b- x)dxj

/4
e (i)
2 2—XCcosX
Adding (1) and (ii)

n/2
= 2= [ m()dx=0

—n/2

= I=0=1

3D

21. The equation of a plane containing the line of intersection of the planes 2x —y—4=0andy+2z—-4=0
and passing through the point (1, 1,0) is :
FAAA 2X —y — 4 =0Ty + 2z — 4 = 0 B! UAZSH @1 Bl AT B d1el 21 fa=g (1, 1, 0) I B S
qTel AT BT AHIDRU B :
(1)2x—z=2 2)x-3y—-2z=-2
B)x-y—-z=0 4 x+3y+z=4

A. 3

sol.  Letthe equation of required plane be;

2x—y—-4)+My+2z-4)=0
- This plane passes through (1, 1, 0) then

R-1-H+M1+0-4)=0= Ar=-1
Equation of required plane will be
2x—-y—-4)—(yt+2z-4)=0
= 2x—-2y—-2z=0
= x—y—-z=0

Trig Ratio

3 5 i
22. If cos(a+P) = 3 sin(o—) = ' and 0 <q,f < 1 then tan (2a) is equal to

e cos(at+P) = %, sin(a—P) = % qaT0 < o, < % g, dl'tan (20) RER B

[ 20 28 o3 NG
M 76 2) 55 35, @ 16
A. 4
sol. - o+ [ and o — B both are acute angles.
3
cos(a+P)=—
5
4
= tan(a+[3)=§

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 12
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. 5
And -B)=—
sin(o. — ) 3

- an@-p)->
Now, tan20. = tan ((ot + ) + (ot — B))

_ tan(a.+ )+ tan(a.— B)
- tan(o + ). tan(o — )

4.5
_3 12 _63
l—ﬂi 16
312
Matrices
coso. —sina 0 -1
23. LetA=| . ,(aeR) such that A** = then a value of a is
sin o cos ol 1 0
coso. —sina 0 -1
= 32 — .
A= o0 cosor J(aeR)SATBIR B & A 1 O,FﬁOLEFIQ_cEHFI%\'.
) — 2) — 3)0 4 =
1) @ o 3) OFr
A. 2

coso. —sina
sol. A=| |
sino.  coso

5 {cosa —sina}{cosa —sina {cos2a —sin2a}

sino.  cosa || sina  cosa | sin2a  cos2a

cosda —sin4da

Then A* =A* A’ =|
sin4o.  cosda |

Similarly A® = A* A = {cos 8o —sin 80(}

sin8a  cos8a

1 0

andsoon A¥ =|
sin32a  cos32a

cos32a —sin32a}_{0 —1}

Sosin32a=1 and cos 32a.=0

= 320L=2n7t+E = a=ﬂ+lwherenez
2 16 64
tn=0, a=—
Putn=a =" 64
Mathematical Reasoning
24, The contrapositive of the statements " if your are boran in india then you are a citizen of india" is

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

(1) If you are born in india then you are not a citizen of india
(2) if your are not boran in india then you are not citizen of india
(3) If your are a citinzen of india then you are born in india

(4) If you are not a citizen of india then you are not born in india

PAF " AT ITUHT ART H ST AT & AT 37T AR & ANIRSD 2 | BT UEARHAS 21T —
(1) Ife a1 4R H ST §aAT & A1 31T IR B ANIRD &1 © |

(2) I BT IR H ST &1 AT & A1 AT IR & ARIRS 781 © |

(3) S T IR & ARTRD & T YD 51 9IRd H 53T 2 |

(4) IS ATUHT R H ARTRS &1 B, AT ATYDT ST AR H o1 gom @ |

4

S: “If you are born in India, then you are a citizen of India.”

Contrapositive of p—> qis~q—>~p
So contrapositive of statement S will be :

“If you are not a citizen of India, then you are not born in India.”

Quadratic Equation

25.

sol.

3D
26.

The sum of the solutions of the equation | VX —2 | +Jx (\/; — 4) +2=0, (X > 0) is equal to

S N |J:2|+J§(J§—4)+2=O,(x>0)a%gaﬁfma‘mw%:

(1)4 (2) 10 3)9 (4)12
2

Let Jx =t
t—2|+t(t—4)+2=0

= t—2|+t?—-4t+4-2=0
= t—2|+(t-2-2=0
Let|t—2|=z (Clearlyz=0)

= z+72-2=0

= z=1 or -2 (rejected)

= t—2[=1 = t=1,3
IfJx=1 = x=1

If Jx=3 = x=9
Sum of solutions = 10

The magnitude of the projection of the vector 2i+3]j+k on the vector perpendicular to the plane

containing the vectors i+ j+k and 1 +2j+3k is

AR 21 +3j+k AR {4 j+k TA 142+ 3k BT IAT A dATel FHAA & G Al IR Y&TT b

gRATT B :

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999
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3
(M @ @ 376 © ? ONG
1

A.
so. Leta=i+ 3 +kandb=i+ 23 +3k vector perpendicularto @ and b is axb
ik
axb=[1 1 1|=1-2j+k
1 2 3
Projection of vector ¢ = 2i— 33 +k on axb IS
_‘E.(Ex5)| _|2—6+1|
[1axbl | | Vo |
_3_ 3
Jo \2
Statistics
27. The mean and variance of seven observations are 8 and 16, respectively. If 5 of the observations are 2, 4, 10,
12, 14, then the product of the remaining two observations is:
AT UeToli o HIE AT YAR01 HHel: § 1 16 2 | IS 519 9 5 Ueror 2, 4, 10, 12, 14 2, 1 29 &1 Y&l BT [o-hel
2
(1)45 (2)40 (3)48 (4) 49
A. 3
sol.  Letthe remaining numbers are x and y
_ X, 2+4+10+12+14
Mean(x):z _2+4+410+12+ +x+y:8
N 7
= x+ty=14 .. (1)
2
. 2 zxi —\2
Variance (67) ==—-(X)" =16
N
2 2 2 2 2 2 2
— 2°+4°+10 +1§ +14° +x" +y _(8) =16
= x>+y*=100 .. (ii)
From (i) and (i1) (x, y) = (6, 8) or (8, 6) xy =48
Limit
)
28 lim = equals
) =0 2 —Jl+cosx 4
- 2
lim—0 X ey
x>0 \/5—\/1+cosx
(D2 (2) 242 (3)4 4) 42
A. 4
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- sin® x =lim sin x {9}
sol. 50 2 —Jl+cosx X*O\/E_W 0
2

. sin® x
=1lim

. \/5 [1 —CoS )2(}

Sequence & Progression

29. The sum of all natural numbers 'n' such that100 <n <200 and H.C.F. (91,n)> 1 is:
U 991 U1 |18l 'n', S §9 TR § fb 100 <n <200 G2 H.C.F. (91,n) > 1, #1AM 2 :
(1)3303 (2)3121 (3) 3203 (4)3221

A. 2

sol. - 91=13x7

So the required numbers are either divisible by 7 or 13

Sum of such numbers = Sum of no. divisible by 7 + sum of the no. divisible by 13 —Sum of the

numbers divisible by 91

=(105+112+...... +196) + (104 + 117+ ...... +195) - 182

=2107 + 1196 — 182

=3121
3D
. : oo X+3 y-2 z,
30. The length of the perpendicular from the point (2,—1,4) on the straight line 10 = T = 11
(1) Greather than 3 but less than 4 (2) Greather than 2 but less than 3
(3) Greather than 4 (4) Less than 2
x+3 -2 z :
g (2,-1,4) ¥ 9= ¥ T =y_—7=T TR i 1Y G P TS
()3AAMTFRG4T AT | (2)2 A ARNMBFRYGIAFAL |
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(3) 4 A aifdyas 3 | @29 PHT
A. 1
sol. A2, -1, 4)

P(101-3,-7A+2,))

Let P be the foot of perpendicular from point A(2,—1, 4) on the given line. So P can be assumed as
P(10A —3,-7A+2, )
DR’s of AP e to 10A—5,-7A +3, A —4
* APand given line are perpendicular, so
10(1I0A=5) - 7(-7TA+3)+1(A—-4)=0

A==
= 2

AP = J(10A—5)> +(=Th+3)* + (A — 4)’

=,/0+1+£
4 4

=12.5:412.5¢(3,4)
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RIS B WN -

41652912772
41652912785
41652912758
41652912773
41652912779
41652912768
41652912765
41652912757
41652912759
41652912756
41652912763
41652912775
41652912780
41652912777
41652912770
41652912774
41652912783
41652912769
41652912782
41652912766
41652912761
41652912784
41652912771
41652912760
41652912781
41652912762
41652912778
41652912764
41652912767
41652912776

Differential Equation
Mathematical Reasoning
Quadratic Equation
Straight Line

3D

Maxima & Minima
Limit

Complex Number
Matrices

Function

Sequence & Progression
Circle

3D

Ellipse

Definite Integration
Straight Line

Trig Ratio

Indefinite Integration
Probability

MOD

P& C

ITF

Area Under Curve
Determinant
Statistics

Binomial Theorem
3D

Binomial Theorem
Monotonocity
Tangent & Normal
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