PRACTICE SET -5

The domain of definition of the function  y(X given by
the equation 2x+2y =2 is:
b. x<x<1

d. —o<x<1.

a. 0<x<1
C. —0<x<0

cosh (o + i) — cosh(a —ip)is equal to
a. 2 sinh o sinh b. 2 cosh a cosh 8
c. 2i sinh a sin B d. 2 cosh a cos B

0 4 1
Matrix | 4 0 -51is
-1 5 0

a. Orthogonal
c. Skew-symmetric

b. Idempotent
d. Symmetric

a 1 <
For a sequence <a, >,a, =2 and ”—*1:5. Then Zar is
a =)

n

1
o o2

d. None of these

a 2044193
2
c. 2(1-3%)

Coefficients of x'[0<r<{ -1)]in the expansion of
(x+3) " xB) "C x®)

F(X43) " x+2) Z #.. A x42) M

a. "C,(3'-2" b. "C,3™ -2'")

c. "C,(3" +2") d. None of these

3
1+ —+—+—+...0=
31 51 71
a. e b. 2e
c.el2 d. e/3

If the integers m and n are chosen at random between
1 and 100, then the probability that a number of the form

7™ +7" is divisible by 5, equals

a. L b. i

4 7
C. 1 d. i

8 49
sin(r +0)sin( —Q)cos e’ O =
a1l b. -1
c.sin©® d. —sin 0

9.

10.

11.

12.

13.

14.

15.

sinh? x equals

a. cosh2x-1 b. cosh? x+1

C. %(coshZ x-1) d. %(coshZ x+1)

A tower subtends an angle o at a point Ain the plane of its
base and the angle of depression of the foot of the tower at
a point | meters just above Ais 3. The height of the tower
is

a. [ tan f cot a b. I tan a cot B

C. ltan o tan d. I cota cotf

If y=(1+x)then gy _
dx
« X
a. (1+x) [—+Iog ex}
1+x

b, X log(1+ x)
1+x

c. (1+x)* [ﬁ+ log(1+ x)}

d. None of these

—————— s maxima at

1+ xtanx

a. x=sinx b. x=cosx
T

C. XZE d. x=tanx

1
- dx=
'[x,/1+logx X

a. %(1+Iog>§3’2 e b. (1+log®® +c¢

c. 21+logx+c d. 1+logx+c

The area of the triangle formed by the tangent to the

hyperbola xy=a® and coordinate axes is
a. a’ b. 2a’ c. 3a? d. 4a’

The solution of g—y = xlogx is
X

2
) X
a. y=Xxlogx —7+C

XZ
b. y=?logx—x2+c
1 1
c. y==xX +=xXlogx+c
y > > g

d. None of these



16.

17.

18.

19.

20.

21.

22.

If the coordinates of one end of the diameter of the circle
x> +y* —8x—4y+c =0 are (-3, 2), then the coordinates

of other end are
a. (5,3)
c. (1,-8)

b. (6, 2)

d. (11,2)

Let (x,y) by any point on the parabola y® = 4x.Let P be
the point that divides the line segment from  (0,0) to
(x,y) in the ratio 1:3. Then, the locus of P is

b. y* =2x

d. x*=2y

a xt=y
c. y* =X

If a,b,c are unit vectors such that a+b 47 =0, then

ib+b-C+Ca=
a.l b. 3
c.—3/2 d. 3/2

The direction cosines of three lines passing through the
originare 1,m;n;l,,m, n, and I,m,n, The lines will
be coplanar, if

Lon m
a. |l, n, m,
|3 n3 ITE
I m, n
m.
l, m n
. ), #mmm, +nn,n, =0

=0

o O

. None of these

~(pv(~Qq)) isequal to
a ~pva b. (- P Aq
C.~pv-~p d ~pa~q

A real root of the equation log,{log, (vx+8 —JX}=0 is
a.l b. 2 c.3 d. 4

The number of ways in which the following prizes be
given to a class of 20 boys, first and second Mathematics,

first and second Physics, first Chemistry and first English
is.

a. 20*x19°
c. 20° x19*

b. 20°x19®

d. None of these

23.

24.

25.

26.

27.

28.

The value of k so that the function

_ 2
f(X):{k(Zx x%), when x<0
cosx, when x>0
is continuous at Xx=0, is
a. l b. 2
c.4 d. None of these
The distance of point (-2, 3) from the line x—y=51is
a. 52 b. 2./5
c. 36 d. 53

Three boys and two girls stand in a queue. The probability
that the number of boys ahead of every girl is atleast one
more than the number of girls ahead of her, is

a. 1/2 b. 1/3
c. 2/3 d. 3
4
(x-1)" .
Let g(x) =—————; 0<x<2,mand n are integers,
logcos™ (x—1)
m=0,n>0,and let p be the left hand derivative of
| x=1| at x=1. If Iinl]g(x): p then
a. n=1m=1 b. n=1,m=-1
c.n=2,m=2 d. n>2,m=n
Let g(x) =log(f (x))where f(x) is a twice differentiable

positive function on (0,09 such that f(x+1) =xf (x).

Then, forN =1, 2, 3,...,

a. —4 l+l+i+...+l—2
9 25 (2N-1)

b. 4 1+l+i+...+1—2
9 25 (2N )

c. 4 l+£+i+...+l—2
9 25 (2N4)

d. 4 1+l+i+...+1—2
9 25 (2N )

X —X

e
e +e” +1
an arbitrary constant C, the value of J —| equals

Ax 42X
a. lIog[LJrljJrC

e

+e?*

Let | =J' dx, J =I 1 dx Then for
+

e4x

2 e 4o +1

2x X
b. lIog w +C
2 e —e"+l



29.

30.

31.

32.

33.

2X _ A X
C. 1|Og[uj+c

2 e +e* 41
1 e e 41

d. =log| ———— |+C
2 g(e“x . +1]

The integral I\/1+4sin 2g—4sin 12( dx equals:
0

a m—4 b. 27“—4—4\35

c. 484 d. 4\/3’4_2

Let the population of rabbits surviving at a time t be
government by the differential equation

_de) :15 p(t) -200. If (PO <100, then (p)t equals:

a. 400-300e"”
c. 600-500¢"

b. 300-200e™*
d. 400-300e"

A straight line L through the point (3, —2) is inclined at an
angle 60° tothe line +/3x+ y=1. If L also intersects the
x-axis, then the equation of L is

a. y+\/§x+2 33 9

b. y—\/§x+2 33 0

C. V3y— x+3+2§ 0

d. V3y+x-3+28 0

Let y=y(x) be the solution of the differential equation

sinxd—y+ ycosx =4x x (0, 7). y:[zj =0, then
dx 2

y(lj is equal to:
g ) oI

4, 4
a —— bh. —7x
9" 93
-8 , 8
C. —=7 d ——7x2
93 9"

Let y = y(X) be the solution of the differential equation,
(x> +1)° %+ 2x(x > +1)y =1such that y(0) =0.If
X

\/5(1)= 312 , then the value of 'a' is:

a. 1/2
c.1/4

b. 1/16
d.1

34.

35.

36.

3r.

38.

39.

If y=yk)is the solution of the differential equation,

1
y= %+ 2y =x?satisfying y(1)= 1,then )/(Ejis equal to:
X

a b B
64 16

C. ﬁ d. i
16 4

Let f:[0,1] >R be such that f(xy) = f(x).f(y) for all x,y.e
[0,1], and f(0) = 0. If y = y(X) satisfies the differential

equation, gy = f(x) with y(0) = 1, then y[lj+ y(:g—] is
dx 4 4

equal to
a. 4 b.3
c.5 d. 2

dy 3 1 - 7 V4 4
If =+ = ,Xe| — = | and ==,
dx " cos?x Y cosix 6(3 3) y(4} 3

then y(—%j equals:

a. =+e° b. 1
3
C. 4 d. 1+e3
3 3
Let f be a differentiable function such that

f'(x) =7 316 (x> 0) and f(1) # 4. Then |imxf[1];
4 X x—0" X

a. Exists and equals 4 b. Does not exist

c. Exist and equals 0 d. Exists and equals g

The curve amongst the family of curves, represented by
the differential equation, ( X — y?)dx + 2xy dy = 0 which
passes through (1,1) is:

a. A circle with centre on the y-axis

b. A circle with centre on the x-axis

c. An ellipse with major axis along the y-axis

d. A hyperbola with transverse axis along the x-axis

If y(x) is the solution of the differential equation
d_y+[2x+1

dx X
a. y(x) is decreasing in (0,1)

] y=¢€ x>0, where y(1)= %e 2% then:

1
b. y(X) is decreasing in (Elj

c. yllog,2) =222

d. y(log, 2) =log, 4



40. Match the statement of Column I with those in Column II:

Column Il
1. L+G =10

Column |

(A) The minimum and
maximum distance of a
point (2, 6) from the
ellipse  9x*>+8y* —36x

-16y —28 =0are L and

G, then
(B) The minimum and 2.
maximum distance of a
point (1, 2) from the
4x*+9y” +8x

L+G =6

ellipse
36 y4
G, then

(C©) The minimum and 3. G-L=6
maximum distance of a

pomt(? 13) from the
55

=0are L and

ellipse
A4(3x+4Yy 2 49(4 x-3 y?
=9000 are L and G, then

4. G-L=4
5 L°-G-=6
a. A—234; B—12; C—45
b. A—1,3; B—24)5; C->2.3
c. A—345; B—1,3; C—-23
d. A—15 B—245 C—-34

41. Match the statement of Column I with those in Column II:

Column | Column Il
(A) Direction circles of 1 x®+y =1
x*-2y*=2and
X2 +2y* =2are

(B) Direction circles of 2. x?4y =2
3x’+2y =6 and

3x* -2 y* =6 are
(C) Direction circles of 3. x2+ Yy =3
5x* -9 y* =45 and
X2+ y =lare 0
4. x>+ y =4
5. X +y =5
a. A—1,3; B—5; C—-24

b. A—2,3; B—4,5; C—3

c. A—>12; B—3; C—-24
d. A—4,5; B—1,3; C—3

42. Ifatevery point x ofaninterval [ a, b] the inequalities
g(x) < (R <h(X) are fulfilled, then

[lodx<[ f(ax <[hxdx @ < b. Match the

entries from the following two columns:

p Column Il
(A) If 1. [A+4] =2, where[.]
J x"dx denotes the greatest
0 %/(17 integer function.
then
(B) If 2. [A+ 4] =4, where[]
J‘ denotes the greatest
w/(1+ x®) integer function.
then
©) If 3. [A-4]=0, where[]
L dx denotes the greatest
'u<j°1/(4—x2—x3 <4 integer function.
then

4. [A—p] =3, where []
denotes the greatest
integer function.

5. [A+4] =0, where [.]
denotes the greatest
integer function.

a. A—3,4;,B—1,3;C—o25
b. A—3,5;B—1,3;C—24
c.A—1,3; B—3,5;C—>24
d. A—3,5;B—1,2;C—>34

43. Match the statement of Column | with those in Column II:
Column | Column Il
(A) For the line 1. A:7x-9y 3 9
4x+3 y-6 =0 and

5x+12y +9 =0, acute

angle bisector and
obtuse angle bisectors
represented by Aand O
respectively, then

(B) For the line
4x-3y-6 =0 and
5x-12y +9 =0, acute
angle bisector and
obtuse angle bisectors

2. A 7x-9y 3 9



44,

45,

46.

47.

48.

represented by Aand O
respectively, then

(C) For the straight line 3. A:7x+9 y3 =0

4x-3y+6 =0 and
5x—-12y -9 =0, acute
angle bisector and

obtuse angle bisectors
represented by Aand O
respectively, then

(D)o 4. O:9x+7 y-41=0

5. 0:9x-7y-41=0

a. A—3,5; B—1,2; C—24
b. A—3,5; B—1,4; C-2

c. A-14 B-32 C-24
d. A—14; B—2,3; C—-3
A value of 6 forwhich isme is purely imaginary,
1-2isin
is:
a = b L
3 6
c. sin™ ﬁ d. sinl(ij
4 V3

Let ® beacomplex cube root of unity with  ® =1 and

P[P;] be a nxn matrix with p; ='”. Then when
P?#0,n=

a. 57 b. 55 c. 58 d. 56

If mis the A.M. of two distinct real numbers ¢ and
n(¢,n >1)and G, G, and G are three geometric means

between ¢and n, then G;' +2G; +G, equals,
b. 4/mn
d. 4% nfn?

a. 4¢*mn
c. 4/mn’
4n K(k+1)

Let S,=>(-1) > k. Then S can take value(s)

k=1

a. 1056 b. 1088

c. 1120 d. 1332

If 3 =4, then x=

a 2 log, 2 b. 2
2log,2 -1 2-log,3

c 1 d 2log, 3
1-log,3 2log,3-1

49,

50.

The number of integers greater than 6,000 that can be
formed, using the digits 3, 5, 6, 7 and 8, without

repetition, is:
a. 216 b. 192
c. 120 d. 72
Let y = y(X) be the solution of the differential equation,
x%+y =X, log, x( x>1). If 2y(2) =log.4 -1, then y(e)
is equal to:
2 2
a & b. ¢ c - d <
4 4 2 2

Answer s and Solutions

1.

=

2.

(d) 2y=2-2x

y=1log,2 -2 * for domain 2-2x= x<
(c) cosh(a+i B)—cosh(a—iB)

= cosh a cosh(i B) + sinh a sinh(i )
—cosh o cosh(i B) + sinh a sinh(i 3)

= 2sinhasinhi f = 2isinh asin f.

(c) It is skew-symmetric.

(b) The sequence is a G.P. with common ratio %

Now from A=) 2[1-1/3) &
1-r ' 1-(13)

1
:3[1‘3?}

(b) We have (x+3)""+ x8B) "¢ x2) +
(x+3)"(x4R) *+.. £ x2) ™

_(x43)"(x2) "
T (x43) { xR)

=(x+3)"(x+) "

x"—a"

=X X Pd X P 4t

(.
Therefore coefficient of X' in the given expression
= Coefficient of x"in [(x+3)" -(x ) T

="C, 3" -"CZ2"£Cc@" 2Z2")

1 2 3 4 n
() S=—+—+—+ .
11 3! 51 71 (2 @y
2n  1(2nd) 4

(2n-1)! 2 (2n 1)

HereT, = l.
2



= s=YT-= {“e

10.

11.

1{ 1 1 }
=— +
21(2n-2)! (2 nd)!

e—e’1 e
2 |2

Trick: The sum of this series upto 4 terms is 1.359...and
this is value of e/2 approximately.

(8 7' =777 =49,7° =343,7* =2401,......

Therefore, for 7', r eN the number ends at unit place 7,
9317, ...

7™ +7" will be divisible by 5 if itend at 5 or 0.

But it cannot end at 5. Also for end at 0. For this mand n
should be as follows

m n
1 4r 4r -2
2 4r -1 4r -3
3 4r -2 ar

4 4r -3 4r -1

For any given value of m, there will be 25 values of n.
Hence, the probability of the required event is

100x25 1

100100 4
Note: Power of prime numbers have cyclic numbers in
their unit place.

(b) sin(m + 0)sin(m —0)cosec’d

1
=-sin0sin0——=-1.
sin” 0

(c) sinh® x:%(coshz x-1)
T

(b)
p H
|

a Vi)
A o)

From figure, we can deduce H =I tan o cot f.

(©) y=(1+x)"
Taking log on both sides,

log y = xlog(1+ X)
Differentiating w.r.t. x, we get

ldy 1
=log(1
y dx g(+x)+x(1+x)

12.

=

=

Thus g = (1+ x)* [ +log(1+ x)}

is maxima, then its reciprocal

(0) IF

1+ xtanx
X

will be minima.

Let y= wzi_{_tanx
X X

2
=—+ 2S€ec Xsec xtan X

o X

On putting % =
X

1
——+sec’x=0
X

2y
sec’ x=—

X* = c0s? X

= X=CO0SsX

13.

14.

d’y

ool +2sec? xan x
x> cos® X

=2sec’® x(sec x+tan §, which is positive.

1+ xtanx

At X=c0S X is minimum.

X . .
So ————— will be maximum.
1+ xtanx

(c) Put t=1+log x=dt :ldx, then

=2t"? +¢c =2(1+logX)"® +c

Jx,/1+logx I 2

(b) Y

2a

l——>|

(caa) 2a

2

) a
Given xy=a’ or y=—
X

(i)



15.

=

=

=

16.

17.

Or

18.

U

There are two points on the curve (a, a),(— a,— a)
The equation of the line at (a,a) is,

La(W
y 8 _[dx)(a,a)é( “ )

= {_—a; } (x-a)
X
(a.a)

y—a =—(X -a ) therefore, equation of the tangent at

(aa)
with x-axis is 2a and with y-axis is 2a.

is x+ y=2a. The interception of line x+ y=2a

Required area :%x 2ax2a =2a°

(d) dy = xlog x
dx
dy = xlog xdx

J' dy :I xlog xdx

y= X—zlogx —ﬁ+c

2 4

(d) Obviously the centre of the circle is (4, 2) which
should be the middle point of the ends of diameter.

Hence the other end is (11, 2).

y
(© xy)Q
3
P(h,K
4 (h,K) )
(0,0)0
\’ y2 = Ax
By section formula, h = X%O,k = y:O

X =4h,y =4k
Substituting in y* =4x,(4R?*=4(4H = K =h

y® = X is required locus.

(c) Squaring (& +b +¢) =0,
weget a’+b2+?+8Db +Bc +@%a =0
|a]> Hb]24c[ 22(ab + e« 3 &
2(@-b+b-c+ca)=-3

.~ 3
+Ca =——
2

(&) Here, three given lines are coplanar if they have

common perpendicular

45

Q|
o
O

Let d.c.'s of common perpendicular be I,m,n

= I, +mm, +n, =0 ()
Il,+mm, +nn,=0 (i)
and Il,+mm +nn =0 (i)

Solving (ii) and (iii), we get
I oom n
mn, —nm  nl-nl,  Lm -Lm
= I=kmp;-nmy)m=kinl,nl)n k(lm ;+m )
Substituting in (i), we get
L,mp, -nm,) +m(n}, nl) Aflm, +m,) O

Il ml nl
= |l, m, nJ|=0
I3 m3 n3
Il nl ml
= -, n, m[=0
|3 n3 m3

20. (b) ~(pv(~q@)=~par~(~q=(~prg.

21. (a) Iog4{logz(\/x+8 —&)}:0

y

4°=Iogz(m—«/;)
2" = x+8 —/x
4=x+8 +x—2m
24X +8x =2 x+4

X +8X =X +4 +4 X

4x =4
x=1.

buuvu u ¥

22. (a) Four first prizes can be given in  20* ways since first
prize of Mathematics can be given in 20 ways, first prize
of Physics also in 20 ways, similarly first prizes of
Chemistry and English can be given in 20 ways each.
(Note that a bay can stand first in all the four subjects).
Then two second prizes can be given in  19° ways since a
boy cannot get both the first and second prizes. Hence the
required number of ways

=20*x19%
23. (d) f(09 =lim k(2 x—x) =0;

f(0+) =limcosx =1

X—0+



f(0)=cosx =1 1 1 1 1
Hence, g"|N+= [—-g"| = |=—4| 1+=+..+ ——— |.
Hence no value of k can make f(0-) =1. 2 2 9 (2N-1)
24. (a) Distance of point (-2, 3) from the line x—y=5is g © J -1 :J' e (e —1) J‘ 4 1)
e 2t x +1
232 )ne 1
NP v (1—2j e .
y 1 (e+e -1
. where z=e =I—2:—In —— |+¢C
25. (a) Total number of ways to arrange 3 boys and 2 girls are z+l 1 2 \e"+e " +1
51. According to given condition, following cases may z
arise. 1, (e¥ -+
BGGBB R Prreany
GGBBB
GBGBB 29. (d) |=j\/1+4sin254sin X
GBBGB o 2 2
BGBGB z X
I =_[1—25in —gdx
So, number of favourable ways =5x31x2!= 60 ° 2
Required probability = U 3 « . -
120 2 |=j(1—2sin —}jx+j—(1—2sin —}1x
26. (c) Fromgraph, p=-1 0 2 z 2
3
1={x+4cosz}3 +[—x —4cos 5}
2], 2 |~
—x+1 x-1 8

li =
= limg(¥ 1-ZioB4-Zog as/a X
. 3 3 3
= Ihlrrgg(1+h)=—1
” 30. (a) Rearranging the equation we get,

. h"
S |.m(—j:_1 B 1, -
N m — 7 —_dt -
h-0{ logcos™h pt) 400 2 ()
n-1 n-1 B .
Iim[ n-h j:_(ij“m{ h J=—1, which holds Integrating (1) on both sides we get
h-0{ m-(—tan h) m/h-0{ tan h D(t) =400 +ke 2
if n=m=2. where k is a constant of integration.
27. (@) g(x+1)=log(f (x +1) = logx + log(f (x)) = logx +g(X) Using p(0) =100, we get k =-300
= g(x+1)-g(® =log x . Therelation is P¢) =400 —300e
n L/ 1
= g'(x+1)-9"(x) = 31. (b) Inclination of line v/3x+ y=1 is 150°
1 1 Inclination of line L =150°+60° =210 90°
el -
2 2 Slope of line
1 1 4 1
"2+=|-g"|l+= |=—— . L=tan210°=tan30 °=—
’ [ 2) ’ ( 2j 9 N =
g"(N +£j—g"[N _lj:_ 4 : Equation of = Line L
2 2 (2N ) 1
= y+2=—(x-3)

Summing up all terms

3



= \/§y— X+3+42~8 0

32.

33.

34.

35.

(d) sin xg—§+ ycos X4 xx €0, ¥

ﬂ+ ycot x :_4—X
dx sin X

jcot xdx

IF =e
Solution is given by

=sin x

ysin x = J'—sm Xdx
sin x

ysinx=2x*+¢
X
Whenx=2,y=0 = c=—"
2 V= = 2

2
Equation is: ysinx =2x° _%

1 o
Wh == th ——2———
en x en y- > % 2

y=—§”

®) %Jr(xzziljy:( x21+1)2

(Linear differential equation)

LF. =" =(x* +1)

So, general solution y.(x* +1) = tan™" x+c
Asy0)=0=c=0

y(¥ = tan X

1 1
a=-—=a=—
Va 4 16

09 (Zy-x
X

LF. =%

x* 3
yx2 = T + n (Asy(1) =1)

[x-1)-2
2) 16

(b) f(xy) = f(x). f(¥)
f(O)=1asf(0)=0

f=1
N_ =
==t

LA, Ja- y(l)— r—

y=x+c¢

At,

36.

or

or

3r.

38.

Put

x=0,y=1=c=1
y=x+1

1 3) 1 . 3
—|+Yy = |=—+1+—+1=3
y@ V[J R

() %+35@c2 Xy =sec’x
X

3 sec? xdx
3tan x
e '[ =e

ILF. =

y.estan X :J‘ Secz X.étan Xdx

ye 3tan x — %e 3tan x +C
Given
y(zj _4
4 3
%.ez =—e%4C
C=¢?

New put x= —% in equation (i)

ye’= %e‘3 +e’

y—£+§
3

(544
4) 3

(@ /00 =7 —Eﬂ(xw)

givenf(1) =4 I|m xf( j
dx

S Zmy 203 3
IF=e"% =e* =x*yx* :j7. x4 dx

3 714

X =7
4 714
3
f(lj :£+Cx4
X) X

7
lim xf [ljzlim {4 +C X4J:4
x—>0" X x—>0"

() (X* - y) dx+2 xy dy=0

+C f(x)=4x+Cx ¥

ﬂ_ y2 _X2
dx 2 Xy
dy dv
Y=VX=>—==V+X—
dx dx

(i)

o Iy, iy 7 (This is LDE)



solving we get

I 22v dv= _dx

v +1 X
In(V+1)=-lnx+C
0* +x)=Cx
1+1=C=>C=2
Y+ xr=2x

Hence, centre of circle lies on x-axis.

d_y+(2x+1jy S
dx X

LF. = ej(%}h _ ej.(z%]‘k _ iy

39. (b)

or
2
=ex-X

So, y(xe*)= je‘zx xe™ +C

xye™ =_[xdx+C

2xye™ = x> +2C (B)

1
It passes through(l,ge_zj we get C=0

—2x
xe "

2

L4 = le’z" (—2x+1)
dx 2

y:

1
fx) is decreasing is (E,IJ

(10g€ 2)872(10&.2)

log 2)=
y(log, 2) 5

1 and

N | —

Hence, y(x) is decreasing in

40. (b) A—13; B>24,5; C—2.3
P(2,6)
AQ2,4)

©

C (2,1

and

B (2,-2)

(A) Let S=9x"+8y*—36x-16y—28
Value of S atis (2, 6)

S, =9(2)* +8(6)° —36(2)—16(6) — 28
=36+288-72-96-28=128>0

Point (2, 6) are outside the ellipse.

The equation of the given ellipse be rewritten as
9(x—2)+8(y-1)°* =72

Centre of ellipse is (2, 1) and axis parallel to y-axis

Vertices are x—2=0

and y—1=+13

(2,-2) and (2, 4)

Minimum distance L =PA =2 and maximum distance
G=PB=8

Then, L+G=10,G—-L=6

Let S=4x"+9)" +8x-36y+4

Value of S at (1, 2) is
S, =4(1)* +9(2)* +8(1)-36(2) + 4
=4+36+8-72+4=-20<0

Point (1, 2) are outside the ellipse.

The equation of the given ellipse be rewritten as
4(x+1)°+9(y-2)* =36

Centre of ellipse is (—1, 2) and axis parallel to x-axis

Vertices are x+1=23

y=2=0 or(-4,2)and (2,2)

Minimum distance L = P4 =1 and maximum distance
G=P4A =44 —-PA=6-1=5
L+G=6,G-L=4L°+G"=6

Here 3x+4y=0 and 4x—-3y=0are mutually
perpendicular lines,

then substituting Sxtdy =X

V3 +4
4x -3y _y
V@) +(=3)
Then, the given equation can be written as
4X*+9Y* =36




=

Or

Or

2\
XYy
9 4

Vertices, X =+3,Y =0

3x+4 yi3’4 X3 y:0
5 5

3x+4 y#5, y:%

Vertices are (91—2 and (_g,_gj
55 5 5

Given point is a vertex.

Minimum distance L=0and maximum distance G =
Length of major axis

=2x3 =6

Then L+G =6G —-L =6

41.

=

(©)

Put

(@) A—1,3; B—5; C—-2,4
X -2y =2

X2

21

Director circleis X+ y* =2-1=1

X*+y =land xX*+2y* =2

2 2

X_+y_=l

2 1
Director circleis x>+ y¥ =2+1=3
XX +y =3

- 3X° 42y =6

2 2
XY 4

2 3

Director circle is x* + y =2+3 =5
x*+y?=5and 3x* -2y =6

2 2

Xy _
2 3
Director circle is x* + y* =2-3 =-1 (not defined)
5x* -9 y* =45
XXy
9 5

Director circle is x> + y¥ =9-5 =4

x*+y =4and director circle of x*+y’=1 s

X +y =2

X =tan0 = dx =sec?6d 6

nl4 T
| = Zjo dG :E

dx
V1-x°

X =5in0 = dx =cos 6d 0

(B) Let I=|

Put

© |

dx 142 T T

=[sec =—0 =—
X3 -1 [rec™ 3 3
42. (b) A>3,5: B—1,3; C—2,4

7

i X
(A) Since, 0<——<x' V0<x<1
\3/(1+X8)

1 1 X 1
Then, | 0dx< | —=——dx < [ x"dx
J‘O J.O 3’(1_’_ XS) -[)

7
Hence, 0< lﬂ<l

°Ja+x’) 8
1

A=gu=0 [A+d 0] A~} 635)

(B) Since, \/(1-) </ (1+x° )</ (¢ )¥x € (0,1)

- 1 S 1 S 1
\/(l— x%) \/(1 +x9 \fl +x3

Vv xe(0,1)

N '[1 dx <J-1 dx <,E dx
oJ@H ) PJa+®) P 1-%)
= In{x++(1+x?) E<J‘:ﬁ <{sin* %,

= In2 <I1L<£
°JA+x¢) 2
Zz%zl.57,,u=|n2 ~0.693
[A+pu]=2[21-4 $H(13)
(C) Since, 4—X >4 — X — X >4 2 xX V €0,1)

= \/(4—x2) <\/(4—x2—x3) <\,(4 2 x) x V €0,1)



1

1 1
Voo Ja—xn 2x
1 dx 1 dx
<
J-O\/(4—X2) IO\/(4—X2—X)

xV e (0,1)

1 X
< J(2-2x)

- {Sm Gl il

J.\/(4 X <4fo_
l:ﬁz4.43

T

and ,u=€z0.52

[A+ul=4[1-A 3(2,4)
43. (b) A—3,5;B—1,4; C—-2
(A) " 4x+3y-6 0
= —4x-3y+6 =0
and 5x+12y+9=0

(-4)(5) +(-3)(12) =56 <0

Bisectors are (_4)(_3 y+ j:if x42 y9 )
5 13

= (-52x-39 y+78) =H25 x60 y-45)
0:(-52x-39 y+78) =425 x60 y#5)
or 27x-21y-123 =0
or 9x-7y-41=0
0:9x-7 y-41 «£5)
And A:(-52x-39 y+78) 25 x60 y-#5)
or 77x+99y-33 =0
or 7x+9y3 =0
A:7x9y3 H(Q3)
(B) = 4x-3y-6 =0
= —-4x+3y+6 =0
and 5x-12y+9=0
(-4)(5) +3(42) =56 <0

Bisectors are (_4X+: y+6 j:i(s x12 y49 )

13
= (-b2x+39 y+78) =H25 x-60 y-#b)
O:(-52x+39 y+78) =425 x60 y+4A5)

or 27x+421y-123 =0
or 9x+7y-41=0
O :9x+ y-4l1 #4)
And A: (-52x+39 y+78) £25 x-60 y45)
or 77x-99y-33 =0
or 7x-9y3 =0
A:7x9y3 H(1)
(C) v 4x-3y+6 =0
and 5x-12y -9 =0
or -5x+12y+9=0
(4)(-5) H 3)(12) =56 <0

Bisectors are (4)(_35)”6 ]:i(5 xt2 y 9

13

= (52x-39 y+78) =+(-25 x60 y-45)

0:(52x-39 y+78) =+ 25 x60 y#45)
or 27x+21 y+123 =0
or  9x+7y+41=0

O :9x+7 y+4l
And A:(52x-39 y+78) = 25 x60 y#b)
or 77x-99y+33=0
or 7x-9y+3=0

A:7x9 y3=0(2)

2+3isin® 1+2isin0

44. (d) ——— X —
1-2isin® 1+2isin06

2-6sin20=0 (For purely imaginary)
sin’ (9=l
3
1 1
sinf=—, O=sin"' —
NE] 3
? o’ o ... o™

3 4 5 n+3

w [0 @
4. (bed) P=|? ©
n+2 n+3 w2n+4
o' +a... &+ +a

O+ +o ...

) +4+wn+6

P2 = Null matrix if n is a multiple of 3

R



46. (b) Given mis AM.between 7and n Rearranging, we get

= 2m=/+n . -2 2log,2
Given /,G,G,G,n inG.P. o1 2log,21
¥ 0 log, 2
r :(7j =rt =7 Rearranging again,
/ / )
G, =0G,=h2G,=r"° log;4  log,3 1
So, G} +2G, +G, =T [1+2 * + 7] Clog,4-1 1 1 “1-og,3°
. o . log,3
=0t =12 = |+ =
(fj{ (Zj (/j } 49. (b) Case-1 Any5 - digit number >6000isall 5 -digits
) , number
n s(N+9) 2 . .
=n/’ {1+ﬂ =n/ T:n Q2m)* 4 imn Total number > 6000 using 5-digits = 5! = 120
’ o (4)4 Case-2: Using 4-digits
A7, (@d) 5 =3 (1) 7 KR (@r+4)? Har3) P ar @) 2 4r 4)¥ l 1 l l
()
= > (2(8r +6) +2(81 +4)) Canbe6.70r8 4 ways 3 ways 2 ways
=0 i.e., 3ways Total number =3x4x3x2 =72
()
= > (32r +20) Total ways =120+72 =192
r=0
=16(n—1)n +20n 50. (b) % Y inx
X X
1056 forn =8
=4n(4n +1) = [ o
1332 forn=9 € =X
Xy = _[xfnx +C
48. (a,b,c) log,3* =(x-1)log,4 =2( x4)
XXl X
x> [=. 2
29x 2

xyzzfénx—£+ C, for
2 4

2y(2)=2¢n2-1

= C=0
x=-1/2 x4/2
= xlog,3=2x-2 yzié”x_5
2 2 4
2

X=——
2-log,3 ve)



