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1. The vector equation of plane through the line of intersection of the planes x + y+z=1and 2x + 3y +4z=35

which is perpendicular to the plane x—y+z=01s :
[AAAIX +y+z=1TA2x + 3y + 4z = 5 &1 UfTESE IET A BTHR I dTel 9 FHAA X — y + 2 = 0 & odq
THATA BT AL FHIDBRT B ;

() £.(i-k)+2=0

A. 1

(2) 7.(i-k)-2=0

(3) Fx(i-k)+2=0 @) Tx(i+k)+2=0

sol.  Equation of the plane passing through the line of intersection of x + y+z=1and 2x + 3y +4z=>5is

2x+3y+4z-5)+A(x+ty+z-1)=0

R+Mx+@B+N)y+@+N)z+(-5-A)=0...(1)
(1) is perpendiculartox —y+z=0
= R+ M)+B+M)EEH+@E+M)(1H)=0

2+A-3-A+4+A=0

A=-3

= Equation of required plane is
—Xx+z-2=0

= x—z+2=0

-  LE-k+2=0

Mathematical Reasoning
2. Which one of the following statements is not a tautology ?

1 el H | DIF—41 U, U JT619d (tautology) &1 87
M@ "9 —>Epvyg
BG@@vd—>@v(E)

A. 3

sol.  Byhelp oftruth table :

@@ qQ—>p
@Dp—->@vq

p| a|~a[pv~a|~p|pr~d] pvalp—pvalprdfprq)spl-pva
TIT|IF| T F| F T T T T T
TIF(T| T F| T T T F T F
FIT|IF| F T| F T T F T T
FIFIT{ T Tl F|F| T [F[ T T
(prq)—(~p)va | (pva)—(pv(~a))

T T

T T

T F

T T

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 1



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

P&C

3. The number of four-digit numbers strictly greater than 4321 that can be formed using the digits 0, 1, 2, 3,4, 5
(repetition of digits is allowed) is :

D10, 1,2,3,4, 5 D YART &R (STal D] B QIExAT ST Adhdl ) I918 off b+ aTell R DI DI AR, S
4321 31 3718 (strictly greater) 8I, &1 T :
(1)360 (2) 306 (3) 288 (4)310

A. 4

sol. 0,1,2,3,4,5

6 6
(4[3],|, |=3%x6=18

(5/4/13) 3 6
4]3[2] |=4
4

= Required numbers =216 +36+36+ 18 +4 =310
Ellipse

4. In an ellipse, with centre at the origin, if the difference of the lengths of major axis and minor axis is 10 and one

of the foci is at (0, 53 ) , then the length of its latus rectum is :

IS Ue Sreg< RTAdT B Jafd IR 8, & QY el U1 g 31e BI =gl &l <R 10 2 T Vs A=
(0,5«/5) R B, dl 39 AT« B TS o

(1)5 (2)6 3)8 (4) 10

>

sol. - Focusis(0,5V3) = |b[>|a]
Letb>a>0
foci (0, = be)
a’ = b? — b%? = b%’=b? —a’
be=+/b* —a’
= b-a=75 .. (i)
2b—-2a=10

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 2



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy
= b-a=5 ...(11)
From (i) and (ii)
b+a=15 ....(1if)
= b=10,a=5
2
Length of LR, = 2% =20 _5
b 10
Statistics
5. A student scores the following marks in five tests : 45, 54,41, 57, 43. His score is not known for the sixth test.

Ifthe mean score is 48 in the six tests, then the standard deviation of the marks in six tests is :
wes faeneff dfe uRiensii # 7 i Ut FRaT © : 45, 54, 41, 57, 43 | SUS R B YR H U 37 H1 el & |
afe ©: Tl H U 3l BT A1eT 48 B 1 B: URIETI3N § YT 3idhi &1 7D [ ©

100 10 100 10
05 @35 Ok Of

A. 2

41+45+54+57+43+x
s =

sol. X= 48

x +240 =288
x =48

Y (48—41) + (48 —45)> + (48 —54)’
6| +(48—57)" + (48 —-43)* +(48—48)°

:%(49+9+36+81+25)

Circle

6. The tangent and the normal lines at the point (\/5 , 1) to the circle x? +y* =4 and the x-axis form a triangle. The
area of this triangle (in square units) is :
FIx2+y =4 g (\/51) R W T8 e T IR AT T x-3fel Teb 2ot 91 & | 391 B2yt 1 (o

gPIZAT H) 8B © :

2 4 1 1
075 @7 33 Oy
A. 1

sol.  Equation of tangent to circle at point (\/5 ) 1) is \3x + y=4
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y
P(3,1
f&\(\ e
INA B
o ™ (2,0)
V3x+y=4
xX+y*=4

Coordinate of A = (i , Oj

NE)
Area :%xOAxPM

1 4 2

:—X—Xl:—

PG NE Square units

Binomial Theorem

1

6
1 _
7. Ifthe fourth term in the binomial expansion of [\ /W +x1 ] is equal to 200, and x > 1, then the value of

X1S:

1 LY
Ife (\/Xmogmx +XIZJ & fgue yaR B1 A Ug 200 EqATx > 1 8, A X BIAAE :

(1) 10 (2) 103 (3) 100 (4) 10*

3

(oas) | ()
ol Ti="Cy| Vx\iroeex [xuj =200

3

1
4 _
= 20X2(1+log10x) X0 = 200
1 3

—+
X4 2(1+log;yx) — 10

Taking log  on both sides and putlog  x =t

[+59)
—+ t=1
4 2(1+¢1)

(1+t)+6
4010 ) =l = P+Tt=4+4

2+3t—4=0 = +4t—-t—4=0
= tt+4)—1(t+4)=0
= t=lort=-4

log ,x=1
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= x=10oriflog x=-4
= x=10"*

Note: There seems a printing error in this question in the original question paper.

Parabola

8. The tangent to the parabola y? = 4x at the point where it intersects the circle x* + y? =5 in the first quadrant,
passes through the point :
WRATT y* = 4x & I fd=g, TT&1 I g1 x> + y? = 5 DI YA IGATY H HIedl 3, W Wil T3 w2l v ford g 4
HEANICIEACES

37 1 4 13 11
vl elw) eli) el

1

sol. Intersection point of
x*+y*=5, y*=4x
x2+4x-5=0
x2+5x—x-5=0
x(x+5)-1(x+5)=0

= x=1,-5

>

VR

Intersection point in 1% quadrant be (1, 2) equation of tangent to y>=4x at (1, 2) is

yx2=2(x+1)
= y=x+1
= x—-y+1=0 ...()

37
172 lies on (1)

Sequence & Progression
9. If three distinct numbers a, b, ¢ are in G.P. and the equations ax? + 2bx + ¢ =0 and dx* + 2ex + f=0have a
common root, then which one of the following statements is correct ?

) def
(1)d, e, farein A.P. (2) 2P o e GP.
def ) )
3) 2 p o arem A.P. (4)d, e, farein GP.

afe O =1 F=A¢ a, b, ¢ TOTR ST 3 & AT FHIHRT ax? + 2bx + ¢ = 0 3R dx? + 2ex + = 0 & T IHATS
o B, A1 11 9 & DIFNT U U 9 27

(1) d. e, f AT S 8 @ S22 i
def
()~ % T S @) d, e, feR S H R |
A. 3
sol. Since a, b, ¢ are in G.P.
= b? = ac

Given, ax>+2bx +¢=0
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= ax’ +2Jacx+¢c=0

(Va x++/c)* =0

C
= X=—]=
a

ax’>+2bx + ¢ =0 and dx?+ 2ex + =0 have common root

c
= X = —\/: must satisfy dx>+2ex + =0
a

c c
d—+2e| —|— |+f=0

g_£+£—0
a ac ¢
d 2 f
L2
= a b ¢
2¢_d f
= b a ¢
def )
= —,—,— areInA.P.
abec
Complex Number

NCI

10. If z= 7+E(i = \/—_l) ,then (1 +iz + Z° +iz%)’ is equal to

zrféz=§+%(i=x/—_l) g, aAr(l +iz+2z° +iz%) RER T

(1Ho (2) (-1 +2i) 3)-1 41
A. 3

= — —_ =1

sol. Z ) -t

2 2

i .(1 ﬁ.]:_im

where o is not real cube root of unity
= (1+iz+z2+iz8)° =1+ o —ie*+i10?)’

=(1+ oy
— (_0)2)9
= _@'8
=-1
Quadratic Equation
11. The number of integral values of m for which the equation (1 + m?)x*—2(1+ 3m)x + (1 + 8m) =0 has no real
rootis:
m & 3 UITeh /11 @ e, i forg T i@, (1 +m2)x?—2(1 + 3m)x + (1 + 8m) =0 & 13 1 I g
TR T
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(1) Infinitely many 31°=(2) 3 3)2 41
A. 1

sol. (I+m?)x>-2(1+3m)x+(1+8m)=0
equation has no real solution
= D<0

4(1 +3m)?><4(1 +m?) (1 +8m)

1 +9m?+6m<1+8m+m?+8m?3
8m* —8m?+2m >0
2m(4m?*—4m+1)>0
2m(2m—1)>>0

1
>0, m#—
m> 0, >
= number of integral values of m are infinitely many.
Matrices
1 1 1
12. Letthe numbers 2, b,cbeinanA.P.and A|2 b ¢ |.Ifdet(A) € [2, 16], then c lies in the interval :
4 b
I 1 1
AT EEN 2, b, c UG AARR A HETAA A|2 b ¢ |. IR det(A) € [2, 16], AT ¢ 71 7 A for<t aweRTen
4 b
qE:
(D [2,3] (2)(2+2°%,4) (3)[3,2, +2%] (4) [4, 6]
A. 4
1 1
sol. |A=2 b ¢ C,—>C,—C,C,—>C,—C,
4 b
1 0 0
R °=2 | Z(b=2)(c—2)(c—b)
4 (b-2)b+2) (c—2)c+2)

2,b,carein A.P. = (b-2)=(c—-b)=d,c—2=2d
= |A|=d.2d. d =2d°
|Ale[2,16] = 1<d’ <8 =1<d<2

4<2d+2<6 = 4<c<6
Probability
13. The minimum number of times one has to toss a fair coin so that the probability of observing at least one head
isatleast 90%is :

T AT Ridd D1 HH I BH fhd= IR SBT SV dlfh BH I HH U ok 1 &1 UTRIddT, HF F HH 90% 81?7
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()5 (2)2 (3)4 *)3
A. 3

1 1

:PH =—, :1— = —

sol. p (H) 2(1 p 5
9
Px=>1)>—
( )19

9
1-P(x=1)>—
(x=D=-5

e (1) 22
2 10

N
2" 10 2" 10
2»>10 = n =4

= n. =4

min

Vector

14.  Let a=3i+2j+xk and b=1i— j+k, forsomereal x. Then |axb|=r is possible if:

AT 5 aafasd G x & folg g =31+2j+xk @M b=i—j+k & 1 |axb|=r T I &, 54 :

(1)3\/§<r<5\/§ (2)\/§<rs3\/§ (3)0<r3\/§ (4)r25\/§
4

A.
i j k

sol.  Gxb=[3 2 x| =(Q2+x)i+(x-3)]-5k
1 1

-1

|@xb =1 = /(24 %) +(x=3)° +(=5)

— =4+ x> +4X+ X2 +9—6X +25

=+/2x*-2x+38 = 2(){2 —x+lj+38—l
4 2

Sequence & Progression

20
15. The sum Z k

P isequalto:
k=1
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20 1
I Zkz—k TWER T

k=1

3
(1) 2—2—17

1
sol. S= zkz—k

S:l+2.21—2+3.%+ ...... +20.%
1 1 1 1 1
582?4‘2.?4‘ ..... +19F+20F
On subtracting
S 1 1 1 1 1
EZ(E-F?-F?-F ..... +2Wj—2()?

1 1

2(1‘22()) R
=1_—1—20.?21—F—10.F

2
S 1 1 11
EZI_IIF: S:2—11.?:2—F
Height & Distance

16. Two vertical poles of heights, 20 m and 80 m stand apart on a horizontal plane. The height (in meters) of the
point of intersection of the lines joining the top of each pole to the foot of the other, from this horizontal plane is:

20 m TAT 80 m TS dTel &I TH, Teh &lfcro] AT IR WY WS & | YD TWH D RIER DI §A TY & UT8 F e

sol.

ATl XT3 & Ufesed fdwg &1 39 AHd 9 Hdls (Hlex ) 2

(116 (2) 18 3)15
1
(x,,80)B
C(0,20) 80
20 D
o A(x,,0)

equation of line OB and AC are respectively

_80 .
y X (i)
X Yy _ ..
X—1+%—1 ..... (ii)

For intersection point, from equation (i) and (ii)

(4) 12
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Y,y
80 20
— y+4y=280
= y=16m
= Height of intersection point is 16 m
Continuity & Diff

17. Letf:[-1, 3] — R be defined as

[x|+[x], —-1<x<I1
f(x)=9 x+|x], 1<x<2
x+[x], 2<x<3,

where [t] denotes the greatest integer less than or equal to t. Then, fis discontinuous at :
(1) Only one point (2) Onlytwo points  (3) Onlythree points  (4) Four or more points
A £ : [-1, 3] - R 39 UaR uR¥1fd 2 f

[x|+[x], —-1<x<1
f(x)=< x+|x|, 1<x<2
x+[x], 2<x<3,

STEI [t], t 1 IHA BH ATABTH YUTTeh DI ST &, 1 £ 3 ©
(N PaATHAgR  (2) Padalfdgi R (3) dad A a5l R (4) =R @l IFY Al fdgaii iR
A. 3

|x|+[x], -1<x<1
sol. f(x)=9x+|x|, 1<x<2
x+[x], 2<x<3

—-x-1, -1<x<0

X, 0<x<l1

=< 2X, 1<x<2

X+2, 2<x<3
6, x=3

= f1)=0,f(-1)=0
f(0)=—1,(0)=0, f(0") =0
f(1)=1,f(1)=2, f(1)=2
f(2)=4,f2) =4, f2+)=4
f(3)=5,f3)=6

f(x) is discontinuous atx = {0, 1, 3}
Differential Equation

2
18. Given that the slope of the tangent to a curve y =y(x) at any point (x, y) is X—}ZI . Ifthe curve passes through the

centre of the circle x>+ y? —2x — 2y =0, then its equation is :
Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 10
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R o amy = y(x)  Frel g (x, ) e i ¢ <t ¥ @) v (slope) i—y 3

AR AT D, JAX2 + y? — 2X — 2y = 0 & s § BB SIIcll B, AT SHDT AHIDI T

(Dxlogly|=-2(x-1)2)xlogJyl=x—-1  (3)xlogJy|=2(x—1) (4)x*logy|=-2(x—1)
A. 3

dy 2y dy_de
sol. —=—F T 4e S
dx x y X
2 .
In|ly|=——+C (1)
X
(1) passes through (1, 1)
= C=2
2
In|ylF-—+2
X
xln|y|=-2+2x
xIn|y|==-2(1-x)=2(x-1)
Straight Line

19. Suppose that the points (h, k), (1, 2) and (-3, 4) lie on the line L . If a line L, passing through the points (h, k)
and (4, 3) is perpendicular to L, then k/h equals :
#1 faeg (h, k), (1, 2) 21 (=3, 4) Teb @ L, 0= Rere & | Afe fawgaii (h, k) @1 (4, 3) A €1 71 drefl @ L,
NG L, & ofdaq &, ol k/h SRR & -

1 1
(1)3 @ - (3)0 5
A. 4
sol.  (h,k),(1,2)and (-3, 4) and collinear
h k 1
1 2 1/=0 —~2h—-4k+10=0
-3 4 1
= h+2k=5 ... (1)
m ——4_2 —i——l m, =2
b3-1 4 2 o
= m K ) o k3=om-g
* h-4
2h—-k=5 .. (i)
from (i) and (i1)
h=3,k=1 k1
et h 3
Area Under Curve

20. Let S(a) = {(X,y) : y* <X, 0<x <} and A(a) is area of the region S(a).
Ifforad,0<A<4,ALN):A(4)=2:5,then A equals:
A S(a) = {(X, ¥) : y* <X, 0 < x < o} T A(ar), &5 S(o) HT&FHA 2 | AR AT A, 0 <A <4 3 forg
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A :A@)=2:5%, A\ RERE:

2 1/3 4 1/3 2 1/3 4 1/3
o) wls e e

A(x)zzxgxxf:fx

3
AR _2 r_2
AM@) 5 8 5

2/3 173
=10 g L
5

Vector

21. Ifapoint R(4, y, z) lies on the line segment joining the points P(2, -3, 4) and Q(8, 0, 10), then the distance of
R from the originis :

e U fag R(4, y, ), 95311 P(2, -3, 4) 721 Q(8, 0, 10) 1 et arel Y@Rgve W Rerd 8, A R &1 Jaldg |
CUES
(D) 53 (2) 221 (3)6 4 214
A 4
sol. P, Q,R arecollinear
=  PR=APQ
21+ (y+3) j+(z—4) k = A[61+3 j+ 6 K]
= 6L=2,y+3=3Lz-4=6)

= kz%,y=—2,z=6

U

pointR (4,-2, 6)
= OR=(4)+(-2)*+(6)* =16 +4+36
=56 =214

Solution of Triangle

22. If the lengths of the sides of a triangle are in A.P. and the greatest angle is double the smallest, then a ratio of
lengths of'the sides of this triangle is :
Al o ST &1 goTall &l =gl TR SE] H 8 A0 SHHT Ha 981 BTV Ha¥ BIC BTV BT GIAT 7, Al
1 YT D1 ISl DBl Ueh IJUT & :
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(1)4:5:6 (2)3:4:5 (3)5:9:13 (4)5:6:7
A. 1
sol. Leta>b>c
A=2C
= A+B+C=mx
= B=n-3C ...(0)
atc=2b
= sinA +sinC = 2sinB ...(10)
= sinA =sin(2C), sinB =sin3C
= From (ii), sin2C + sinC = 2sin3C
= (2cosC + 1)sinC = 2sinC (3 — 4 sin’C)
2cosC+1=6—8(1 —cos2C)
= 8c0s?C —2cosC —3 =0
3 1
cosC=— or cos C=——
= 4 2
Cisacute angle
= cos C =3,sinA =2sinC cosC = 2><ﬂ><é
4 4 4
N I N N I -
= smC=—,smB=————x—=——
4 4 4 16 16
= sinA:sinB:sinC::a:b:cis6:5:4
Maxima & Minima
23. The height of a right circular cylinder of maximum volume inscribed in a sphere of radius 3 is :
U el FSra] 3531 3 5, & ST o+ JTHehad AT & Adgid gl Bl %S o :
2
(1) 5V3 2) 243 (3) V3 ONG
A. 2
Sol.  Letradius of base and height of cylinder be r and h respectively

-

~—— _

_ -

= - - —_—
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L4 —=9 i
1 (1)

Volume of cylinder
V = nr’h

2
V:nh(9—h—]
4

V =9nh-=h’
4

d—V=97t—§7th2
dh 4

Formaxima/minima

2
(d Yj <0
dh” ) /i
= Volume is maximum when h = 2x/§

Determinant
24, Ifthe system of linear equations
x—2y+kz=1
2xty+z=2
3x-y-kz=3
has a solution (X, y, z), z# 0, then (X, y) lies on the straight line whose equation s :
afe YRad AHBRYT T
x—2y+kz=1
2xty+z=2
3x-y-kz=3
BIUD & (X, Y, 2), z# 0 8, AT (x, y) o7 3@ i Rerd 2, SqdT AHIaR0 2
(1H)3x—4y-4=0 (2)3x—-4y—-1=0 (3)4x-3y-1=0 (4)4x-3y—-4=0
A. 4
sol. x-2y+tkz=1,2x+y+z=2,3x-y-kz=3

1 -2 k
A=2 1 1|=1(=k+D)+2(-2k=-3)+k(-2-k)
-1 -k

= k+1-4k-6-5k=-10k—5=-502k+1)
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1 -2 k
A =12 1 1[=-52k+])
3 -1 -k
1 1 k 1 -2 1
A, =12 2 1|=0A,=2 1 2/=0
3 3 -k 3 -1 3
z#0
= A=0
__ 1
= 2
System of equation has infinite many solution.
Let z=A #0 then x:m_37L and y:—%
(x,y) must lie on line 4x —3y—4=0
MOD

25.  Iff(1)=1,f(1)=3, then the derivative of f(f(f(x))) + (f(x))*atx =1 is
afe f(1) =1, £(1) =3, a1 f(f(f(x))) + ((x))> BT x = 1 TR AdT&Helol 8T —
(1)33 (2)12 3)9 (4)15
A. 1
sol.  Letg(x)=f(f(f(x))) + (f(x))?
On differentiating both sides w.r.t. x we get
g'(x) =f'(f{f(x))) £'(f(x)) £'(x) + 2f(x) £'(x)
g'(1)=f'(f(f(1))) £'(|(1)) £'(1) + 2£(1) £'(1)
=f'(f(1)) £'(1) £'(1) + 2f(1) £'(1)
=3x3x3+2x1x3=27+6=33

Definite Integration

26. Let f(x) = _[ OX g(t)dt, where g is a non-zero even function. If f(x + 5) = g(x), then jox f(t)dt, equals

T f(x)zj:g(t)dt 2, T8 g U YRR T WeE B 1 AR fi(x + 5) = g(x) B, A _[Oxf(t)dt WAL :

() [ et @ 2] e 3 [ et @ s[ g0t
A. 1
sol. f(x)= ](.g(t)dt, ..(0)

g(-x)=g(x), ....(ii)

f(x+5)=g(x) ....(iif)

From (1)

f'(x)=g(x)
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Let I=[f(t)dt,
0

Putt=A-5
X+5
= 1= [f(-5)d)

5

f(x+5)=g(x)

= f(—x+5)=g(—x)=g(x) ..(1V)
I= th f(A—-5)dA,
I= XI —f(5-21)dA

(-- f(0)=0,g(x)iseven = f(x)isodd)

X+5 5

[=- _[ g(A)dA = _[ g(t)dt (fromiv))

5 x+5

Function

27. Let f(x) =a* (a>0) be written as f(x) = f (x) + (x), where f (x) is an even function and f,(x) is an odd function.
Then f (x +y)+f (x—y)equals:
H4 f(x) =a* (a> 0) BT f(x) = £ (x) + £,(x) P U H foran 18 514 £ (x) Ueb 77 Her 8 3R £ (x) T fa9e et
%,Fﬁfl(x+y) + fl(x—y)w%:

(1) 2£,6)f,(y) (2)2f,(x+y)f (x=y) 3)2f(x +VEx-y) @) 2f,x)(y)
A. 1
sol. f(X):aX:[ax za—xj+[ax ;a—xj

where f|(x) = a ta’ is even function

=  fx+y)+fikx-y) = (aw J;axy j+ (a” J;aw ]

= %[a" (@>+a”)+a"(a’+a”’ )]

_ (@*+a")(a’+a™)

2
=2f,(x).f,(y)
Indefinite Integration
dx E
28. If J- ——=75 = XfF()(1+x°)* + C where Cisa constant of integration, then the function f(x) is equal to:

X3 (1 + X6)2/3
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dx 6% .
af I W=Xf(X)(1+X )* +C & C U e 3R B, o Hor f(x) aRIER R :
N )3 ool ]
(1) =53 (2) ) "o @) ~5
A. 1

B dx B dx
sol. I= j X3(1 + X6)2/3 o J- X7(1 + X—6)2/3

Putl +x°%=+¢

= —6x7dx =32 dt

dx 1,

— =——t"dt
= x' 2

1 t*dt

= I:I_E 2

:—lt+C

2

1 1
=——=(1+x°)p3 +C
2( )

1
-6 g
_1d+x7)

2 x? c

1 or
=——x(1+x°)3+C
2x° ( )

1
= f(X) = —y

Hyperbola

29. If the eccentricity of the standard hyperbola passing through the point (4, 6) is 2, then the equation of the
tangent to the hyperbola at (4, 6) is :
Al 1975 (4, 6) A BIHR ST dTel A JTTIRTAT DI Scbadl 2 B, A1 (4, 6) TR JAfAURITT IR W] 7Tg T2h @1

BT AHHIT B
(1)2x-3y+10=0 (2)x-2y+8=0 3)3x-2y=0 4)2x—-y—-2=0
A. 4
sol.  Letequation of hyperbola be
2 2
XY (i)

a> b>
= b’=a’(e?-1)
e=2 = ..(i1)

(1) passes through (4, 6)

—-=-=1 ..(iii)
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From (ii) and (iii)
a?=4,b>=12
X2 2
= Equation of hyperbola is VD =1

4
Equation of tangent to the hyperbola at (4, 6) is TX - % =1

= X—X:I
2
= 2x—-y=2

MOD
30. Let f: R — R be a differentiable function satisfying f'(3) + f'(2)=0

Then liH{1+f(3+ x) —f(3)
0| 1+f(2-x)—1f(2)

1
j isequalto:

A : R — R U @@ B g 91 {6 £'(3) + £'(2) = 0 & Fg a3l 7, ar lim

x—0

WRER T :

(1)e 2)1 3) & 4) e
A 2

1

1+fG3+x)-f(3) |*
1+f(2-x)-f(2)

sol. 1= lim(

x—0

form: 1”
= [ =", where

! :lim((l+f(3+x)—f(3) _ljl]
oo [ 1+ f2—x)—f(2) )x

i [[fB+0-t@) -f2-x)+f2) ) 1
1+f(2-x)—f(2) X

x—0

form : 9
0

Using L.H. Rule

L :hm(f'(3+x)+f‘(2—x)j'hm( 1 J
x>0 1 =0 1+(2—x)—1f(2)

=f'3)+f'2)=0
= [=e" =1

|

1+f(3+x)—f(3)

1+f(2-x)-f(2)

i
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