DE(01 /DCO01 MATHEMATICS-1

TYPICAL QOUESTIONS & ANSWERS

PART -1

OBJECTIVE TYPES QUESTIONS

Each Question carries 2 marks.
Choose correct or the best alternative in the following:

Q.1 The co-ordinates of the middle points of the sides of a triangle are (4, 2) (3, 3) and (2, 2).
Then the co-ordinates of the centroid are

@ . %) (B) (3.3).
(C) 4,3). D) 4, 7).
Ans: A

Coordinate of the Centroid is (xl +x32 X , Nt )j; MRk j

Coordinate of the centroid = (3, A )

Q.2 If x, 2x +2, 3x + 3 are first three terms of a G.P. then its 4™ term is

(A) 27. (B) -27.
(C) 13.5. D) -13.5.
Ans: D

x(3x+3)=(2x+2)*

3x* +3x=4x>+8x+4

X 45x+4=0=>0=>x=-4,-1

If x = -1 then three terms are
-1,0,0

If x = -4 then the first three terms are
-4, -6, -9

Therefore common ratio is %
- 4" terms = -13.5

Q.3 The angle made by any diameter of a circle at any point on the circumference is

(A) 90° (B) 180°
(C) 45° (D) 60°
Ans: A

Q4 Ifnp =720 (ncr ) then the value of r is

(A) 6. (B) 5.
(©) 4. (D) 7.
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Ans:A
n, = 720’%
Or, Ln 720$
Zn—r Zr—Zn—r
Or, Zr=720=1.2.3.4.5.6= 26
r=6

dx is equal to

2 .2
Cos“x —Sin“x
QS5 .[

Sin x Cos x

(A) log(sin2x)+C. (B) log(cot2x)+C.
(C) log(cos2x)+C. (D) log(tan2x)+C.

Ans: A

ZI cos2xdx

sin 2x
2logsin2x
—t¢

Q.6 If 20, =20¢,_10 then 18, is equal to

(A) 4896. (B) 816.
(C) 1632. (D) 408.
Ans: B
20” = 200_]0
120 120

| [20—1r) T(r=10)(20—r+10)

Lr20—=r) =kr—-10)|(30—r)
. r=15

ISC zﬁ
s |1_5&

18x17x%16 ~316

4 —_—
Q7  Lim 2292 i
x—5 x5 —125

A) ? B)S.

(C) Not defined. (D) g .

Ans: A
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() =62
1{1{)151 x3 —53

(X =35)(x+5)(x* +25)
im >
=5 (X =35)(x” +5x+25)
_500_20

75 3

1—tan2165°
1+ tan2 165°

Q.8

is equal to

1
(A) 5 B) ——.

! B
Cc) ——. D) —.
© > (D) 5
Ans: D
1—tan®165°
1+ tan®165°

NE

=c0s330° =cos30° = -

Q9 The equation of the straight line which makes equal intercepts on the axes and passes
through the point (1, 2) is

(A) x+y=3 B) x+2y=5
©) x-y=1 D) 2x+y=4
Ans: A

Straight line having equal intercepts on axes is x + y = a. If it passes through (1, 2), then a = 3.
Hence required straight line x +y = 3.

Q.10  Area of the triangle whose vertices are (a, b) (a, a + b), (-a, -a + b) is

(A) a’b’ (B) a’ + b’
(C) a° (D) b>
Ans: C

1
Area of reqd. A :E[lez T XY XY T YX, T VX )’3x1]

2
=a

lim 1-cosx .

A1
Q x 50 2 .
1
A) 1 B) —
(A) (B) 5
© i (D) Zero
Ans: B
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~ 1l-cosx  1-(1-2sin’x/2)
lim >, =1lim 5
x—0 X x=0 X
L 25in2x/2_1‘ l(sinx/2]2_l
o x? w620 x/2 2

Q.12 The point on the curve y2 = 4x at which the tangent to the curve is parallel toy = x is

(A) (0,0) (B) (2. 24/2)
© 4,4 D) (1,2)
Ans: D
dy 4 ) dy 1
Here —=——— If tangent is paralleltoy=x, —=—=1
dx 2y \/— g p y Ix \/;
x=1y=2
.3~ 3
Q13 | % dx is equal to
Sin“x Cos“x
(A) tan x — cot X (B) tan X + cot X
(C) sec x + cosec x (D) sec x - cosec X
Ans: C

sin’ x—cos’ x
Iﬁdx = j(tan X SEeC X —COoS ecxcot x)dx = sec x + cos ecx
sin” xcos” x

i

Q.14 J‘E Sin’x dx is equal to
0

2 3

(A) 3 (B) 5

o8 i

© B (D) 1
Ans: A

/2 2
I sin’xdx = 3 (By formula)

0

d _
Q.15  Solution of differential equation Y X Vg

X
(A) e* + ¢’ =const (B) e* —¢e” = const
(C) e*.¢e’ =const (D) e* /¢’ =const

Ans: L =ete s etdx = e’dy or e =e” +const or e* —e” = const

dx

Q.16 Period of Sin (2x + 3) is
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(A) 2n ®) =
2
T
C D) =
O (D) 5
Ans: C
sin(2x+3)=sin(2x+3+7) =sin[2(x+ 1) + 3]
=sin[2(x+27)+3] = .......... Hence period is 7.

Q.17  The value of Sin 105° + Cos 105° is

\V3 1
A) — B) —
()2 ()\/5

1 1
o= D) —
()2 ()\/5
Ans: D

sin105° 4+ c0s105° =sin(60° + 45°) + cos(60° +45") = sin 60°
cos45° +cos60° sin 45° +cos 60° cos 45° —sin 60° sin 45°

3111 11 31

BN AN R )

Q.18 If pth, (2p)™ and (3p)™ terms of a G.P. are x, y, z respectively, then x, y, z are in

(A) AP (B) H.P.
(C) G.P. (D) None of these
Ans: C
If a, ar, ar’, ar, ........... be the G.P. then T, = x = ar” !, Ty =y ar’?!, T3 = Z = ar’Pl,

Evidently y* = xz. Hence x, v, z are in G.P.

Q.19  Sum of the series S=17 —2% +3% —42 +...—100% + 101 is equal to

(A) 348551 (B) -1000
(C) 5151 (D) None of the above
Ans: C
Q.20 The value of tan 15° is
(A) 2-+3 B) —2++3
(C) 2++3 D) —2-+3
Ans: A

Q.21 Inatriangle ABC, leta=BC,b=CA and c = AB. If ZB =60, then
(A) (a-b)> =c?—ab @) (b—c)?>=a®—bc
(9 (c - a)2 =b? —ac (D) None of the above

5
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Ans: C

Q.22  The circles X2+ y2 +px+py—7=0 and x2 + y2 —10x + 2py +1=0 cut orthogonally if the
value of p is

(A) 3 B)-2
© -3 D) 1
Ans: A

Q.23  The eccentricity of the ellipse 16x2 +25y% = 400 is
y P y

A) 3 (B) 5/3
© 5 D) 3/5
Ans: D

Q.24 The derivative of — cos (log x) is

(A) sin (log x) (B) sin(log x)
X
(C) —sin (log x) D) - Cos(lj
X
Ans: B
Q.25 The value of the lim SIn X€ is
x—0 X
(A) O B) 1
(C) e (D) Does not exist
Ans: B
1
Q.26  The integral J. xe™ is equal to
0
(A) e—1 B) e+1
©o D)1

Ans: D

Q.27 The area under the curve y = x2 between x =0 and x = 1 is

A1 (B) 1/2
©) 13 (D) 1/4
Ans: C
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Q.28 The solution of dy = y2, y(1)=—1 is

dx
1 1
A) y=-- (B) y=—
X X
(C) y=x+1 D) y=x2+1
Ans: A

Q.29 If one root of the equation 2x2 —10x + K =0 is % of the other root, then K is

(A) 2 B) 8
©) 10 D) 12
Ans: D.

If one root = ¢, the other root = %0{
10
Sum of roots=a+§a:?0ra’:3

Roots are 3 and 2 and product of roots = 3X2 = )

k =12.

Q.30  The centroid of the triangle formed by the straight lines y+x =3, y—x=3, y=0 is

(A) (0,0) (B) (1,0)
(©) 0,1 D) 1,1
Ans: C.
The points of intersection of the ¥
E (0,3
Given straight lines are A(3, 0), B(0, 3), C(-3, 0) y-x=3 yHi=3
3+0-3 0+3+0 %
troid of A ABC i , 0,1) (30 o
centroid o 1s( 3 3 jor( ) (-3.0) U’\

Q.31 The distance between the parallel lines 3x + 4y + 5=0and 3x + 4y + 15=01s

A) 1 B) 2
© 3 D) 5
Ans: B.
The distance of origin from the line 3x + 4y 45 =01is
P, = 3x0+1x0+5 _1
l V3% +42
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The distance of origin from the line 3x + 4y +15=01s

3x0+1x0+15
P, = =3

-. distance between parallel lines = 72~ P1

sin mx — sin nx

Q.32 Lim

x—0 X

, where m #n is equal to

(A) m
(C)m-n

B)n
D)m+n

Ans: C.

) sin nx
—limn =
x—0 nx

sin mx — sin nx sin mx

=]imm
x—0

lim
x—0 X mx

Ify= sin” 2x, then dy is equal to

dx

Q.33

(A) 2 sin 4x
(C) sin 4x

(B) 4 sin 2x
(D) 2 sin 2x

Ans: A.
dy dy ﬂ

=sin 2x ut2x=t.. —
Y P dx  dfdx

) d dt
.'.y=sm2t " dy 2sintcost,— =2,

t dx
@ = ﬂﬂ =(2sintcost)(2) =2sin 2t =2sin4x.
dx dt dx

Q.34

dx .
.[ T sinx is equal to
(A) sin% + cos% (B) log (1 + sin x)

(C) tan x + sec x (D) tan x —sec X

Ans: D.

1—sin x

=3-1=2.

m—n

1- smx

1-sinx _[

dx = |

j dx :J'
1+sin x (I—=sin x)(1+sin x)

-l

(1-sin’ X)

COS X COS X COSX

[eS) X

Q.35 dx is equal to

o l1+e”*

(cos’® x)

sinx 1
dx J. dx =J.sec2de—.[tanxsecxdx=tanx—secx
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Q.36

Q.37

Q.38

Q.39

T T
A) — B) —
(A) 5 (B) 1
O 1 D) 0
Ans: B.
j © . dx, pute® =t ..e’dx=dt
ol+e?

1

co—tan ' 1=

| a

R
e

~la

T odt . :
=j ~=ltan”" tI}'=tan
I+t

The solution of the differential equation [y dx +~/x dy =0 is

(A) \/; + \/; = const (B) /xy = const
(9 x\/§ + yx/; = const (D) \/7 = const
Jy
Ans: A.
dx dx
ydx+\/;dy =0 or —+-—=0 orJx+ y = const.
55 &ﬁ N
The value of sin75° —cos75° is equal to
1
A) 1 B) —
(A) (B) 5
1
©C) —= (D) zero
J2
Ans: C.

sin75 —cos75 =sin(45 +30)—cos(45 +30°)
=sin45 cos30 +cos45 sin30 —cos45 cos30 +sin45 sin30

13 11 143 11 1

=t ——=—
V22 22 V22 22 A2
1 1.
The value of tan 5+tan g is
(A) 2= B) ©
o o
O — D) —
© 5 ( )4
Ans: D.
ns | | 1.1 y
tan”' ~+tan = = tan ' —2 31 =tan_1—6_? =tan"' 1=
2 3 1——+§ %

If n. , =nc,,thennis equal to
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(A) 8 B) 12
(C)16 D) 20

Ans: D
n, =n.

b
12jn—12 |8 -8
or B8 12

n—-12 8

Mm-8)MNM-9Mm-10)(n-11)=12.11.10.9 = (20 - 8)(20 - 9)(20 - 10)(20 - 11)
~.n=20

. 2sinXx —sin2x
Q40 fim is equal to
x—0 X3

(A) 0 B) 1
© 2 D) 3

Ans: B
2sinx—sin2x _ 2sinx(1—cosx)

lim 3 =lim 3
x—0 X x—0 X

2

X
. .2 .
2sin x2sin” — . sin —
sinx 2
=lim

x—0

= lim 3 = lim
x—=0 X x—=0 X

DO |

=lx1=1

Q.41  If the point P(x, y) is equidistant from the points A(a+b,b—a) and B(a—b,a+b), then

(A) bx = ay (B) ax =by
(C) x=y D) x+y=0
Ans: A

(x—a-b)’+(y—b+a)’=(x—a+b)’+(y—a+b)’
= x> +a’ +b*>—2ax—2bx+2ab+ y* —2by+2ay—2ab+a’ +b’
= x"+a’+b* +2xb—2xa—2ab+y*+a’ +b* —2ya—2yb+2ab

= xb=ya

Q.42 The area of the triangle formed by the linesy=a+ x,y=a—x,y =0, where a> 0, is

(A) 1 B) a
© 82 (D) zero
Ans: C
y=a+Xx =>y—x=a
y=a—x = y+x=a

10
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Solving, we gety=a,x =0
Therefore vertex is (0, a) another vertices are (-a, 0), (a, 0).

.. Area of the triangle is %[0(0 —0)—a(0—a)+a(a—0)]

= l.Za2 =a’
Q43 If i+Z =2and Y # X, then ﬂ is equal to
y X dx
A) 1 (B) 2
© -1 D) -2
Ans: A
y X
= x’+ y2 =2xy
= (x-y)*=0
dy
=2(x—y)|1-—— (=0
dx
~y#x thus
&,
dx
Q.44 &dx is equal to
2 )
Cos“x Sin“x
(A) sec x + cosec x (B) secx —cosecx
(C) —secx cosecx (D) secx cosecx
Ans: C
j czos %xz i
cos” xsin” x

B jcoszx—sinz xd
cos” xsin” x

—cotx—tan x

—SEeCc X.cosecx

Q.45 The area bounded by the parabola y2 =4ax and its latus rectum is

(A) aZ (B) %az
©) %az (D) %az
Ans: D

11
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The parabola is symmetrical about the x — axis

Area = 2? ydx
0
A= 2? 2\ axdx
0
— 4a[Vxds
0

8 3/2 8 ,
= —+da.a’"=—a
3 3

Q.46  The solution of differential equation % =e*Y +2xe7 Y is
X

A) y=xe* Y +x" Ye+c B) e¥ =e* +x% +c

(C) y=e*"Y+x"Ye+c M) e ¥ =e*+2x+c¢c

Ans: B
dy
dx
@ =e'e”’ +2xe””
dx

=e’dy=(e" +2x)dx

="V +2xe”

) 2
=e’=e " +x" +c

Q.47 Value of sin ! x +cos ! x is
(A) 2m B)n

T T
(©) 3 (D) 1

Ans: C
sin”! x+cos™' x
T

2

Q.48 Value of (sin 3A —sin A)cos A —(cos3A + cos A)sin A is

A) 0 B) 1

1 1

C) — D) —

()2 ()\/5
Ans: A

sin3Acos A—sin Acos A—cos3Asin A—cos Asin A
= sin(3A—A)—2sin Acos A
=sin2A-sin2A=0

12
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Q.49 The number of terms in the sequence %,5,10 .............. ,640 are

(A) 8 B) 9
(©) 10 D) 6

Ans: B

Q.50 First three terms in the expansion of (1 —2x3 )lé are

(A) L1+ 2% (B) 1+1—21x3+99x6+ ..............
(C) TR S (D) 13+ 26
2 2 2
Ans: D
(1—x)"=1—nx+n(n2_1) 2 o,
11(11
u 11 27!

sd-2x)2 =l—— 2+ L (2x) .

Q.51 Value of tan105° is

@A) -(2++3) B) 2-3
(C) —2++/3 D) 2++3
Ans: A

tan 60° + tan 45°
1—tan 60° tan 45°

_ VB4 (B —(B+1+243)

T 1=3 0 3-1 2
= ~(2+43)

tan105° = tan(60° +45°) =

13
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Q.52 If cosA= g, then the value of cos 2A is

3 1

(A) 55 (B) >3

2 7

© >3 (D) >3
Ans: D

6 . 32 7

cos2a=2cos’a—1=2x——-1="=—1=—
25 25 25

Q.53 The value of ‘x’ such that PQ = QR, where P, Q and R are (6, -1), (1, 3) and (x, 8) respectively

is given by
(A)S5,-3 B) 3,5
© 2,5 D) 2,3
Ans: A

PO =/(6-1)* +(-1-3)> =25+16 = /41
OR=/(1-x)> +(3-8)* =1-2x+x*+25
Or 41=x>-2x+26

Or x*—2x-15=0
Or x> —5x+3x—-15=0 =x=5-3

Q.54 Slope of the line passing through the points (% ,3) & (O,EJ is

4
9 3
(A) 10 (B) 3
9 10
(©) 5 (D) r
Ans: A
tang=31"Y2 9

X, —x, 10

Q.55 Limﬂ is equal to
x93 x2 —2x -3
1 2
(A) 3 (B) 3
1 1
(©) ) (D) 3
Ans: C

14
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lim (x=3)x-D _1
=3 (x=3)(x+1) 2

QS6 Ify= sin 1 (3x — 4x3) then ? is equal to
X

3 -3
(A) (B)
l—x2 l—x2
2 -1
(€) —— (D)
1+x l—x2
Ans: A

dy _ 3(1-4x%)
dx—\/l—(3x—4x3)2
o 31-4x) 3
RN R i

Q.57 .[ sin 3x sin 2x dx is equal to

(A) l(cosx + COSSX) B) _—l(cosx + s1n5xj
2 5 2 5
(©) l(sinx—smxj D) l(sinx+smsxj
2 2
Ans: C
Isin 3xsin 2xdx

1
= EI(COS x—cos5x)dx

1( ) sinij
= —|sinx—
2 5

dy [d’y| | dy
Q.58 Order and degree of the differential equation —-+| —= | + —+4y =sinx is given by
dx> dx? dx
(A) 3,2 B)2,3
oO1,3 D) 3,1
Ans: D
Order — 3 [Power of higher directive]
Degree — 1
Q.59  Which term of the series 37+32+27+22+.............. is —103?
(A) 24" (B) 30"
(C) 15" (D) 29"

15
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Ans: D

a=37,d=-5

T =a+(n-1d
—-103=37+(n—-1)(-5)
+145=+45n

n=29

3
Q.60 How many terms are there in the expansion of [(x —Sy)5 ]
A) 4 B) 6
(© 16 (D) 10

Ans: C

The given expansion is {(x -5y)° F =(x=5y)"
No. of terms in the expansionis=15+1=16
(ONE more than the power of given expansion)

Q.61 Ifsind= _?3 and secO = %, find the value of cot 6

2 -4
A) — B) —
(A) 3 (B) 3
5 4
C - D) —
©) 3 (D) .
Ans: B
sin0=—§,and secl9=§:>cos6?=i
5 4 5
Cow’:Cf)w’:ﬂ:—iicote:—i
sin@ -3/5 3 3
Q.62  Expansion of 5sin 0sin 86 is equal to
A) %(00579—00599) (B) 5(sin 76 +sin 90)
(C) 10(cos 76 + cos96) (D) %(sin79—cos99)

Ans: A
5sin@sin 88 =5/2(2sin #sin 860)

= %{COS(S@ —60)—cos(86+6)}

= %{cos 760 —cos 96}

Q.63  For what value of k do the points (—1,4),(~3,.8) & (~k+1,3k) lie on a straight line.
(A) 3 (B) 4
(MY D) 1

16
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Ans: C
The points say A(-1, 4), B(-3, 8), C(-k + 1, 3k) lies on straight line if area of AABC =0
-1 4 1
1 -3 8 1=0
2
—k+13k 1

:>%[—(8—3k)—4(—3+k—1)+1(—9k+8k—8)]:0

:%[—8+3k+16—4k—k—8]:0
=k=0

Q.64 Mid point of the line joining (3, 5) and (— 7,—3) is given by

A) (-2,1) B) (1,2)
(©) (2,3) D) 2, 1)
Ans: A

The midpoint of the line joining (3, 5) and (-7, -3) is

3—-7 5-3
— ,—— | =(-2,1) mid point.
[ 52 j (=2,1) p

-2

65 Lim——~_
Q65 Lim——"15
A) V2 (B) 22
(C) 32 (D) 52

is equal to

Ans: B

Hm_2—"2

R x—2

i (W tV2)x=42)

=2 (Wr=v2)
£ilr21\/;+x/§=x/§+«/§=2«/§

Q.66 If y =x sin x, then dy is equal to

dx
(A) cos X + sin X (B) cos X + X sin X
(C) x cos x + sin X (D) X cos X —sin X
Ans: C

If y=xsinx
Differentiating both side w.r. to x we have

ﬂ = xi(sin X)+sin xi(x)
dx dx dx

17
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dy .
—— =xcosx+sinx

dx

Q.67 .[ tan? xdx is equal to

(A) tanx +c¢ (B) sec? x +¢
(C) x+tanx+c D) tanx —x +¢
Ans: D

Itanz xdx =J-(sec2 x—Ddx = .[secz xdx—J-dx =tanx—x+c

Q.68 The solution of the differential equation (1 + y2 )dx + (1 +x2 )dy =0 is

(A) x+y) =k (1 -xy) (B) y — x =kxy
© x2+y:kxy D) y+x=k
Ans: A

(I+a*)dx+1(1+x*)dy =0

Using variable separable method
! sdx+ ! ~dy=0

I+x I+y

=tan"' x+tan”' y=tan"'k

tan_l( Xty J =tan"' k
1—xy

Xty

=k=>x+y=k(l-xy)
I—xy

Q.69 The square root of 12 — 51 is

(A) i%(S—i). (B) i%(5+i).
(C) i%(S—i). (D) J_riz(5+i).
Ans: C

Let +/12—5i = +(x +iy)

12-5i =(x+iy)2 =x’ =y +2ixy =>x* -y’ =12, 2xXxy=-5=>y=—

2x
= x’ - 252:12 = 4x* —48x* -25=0 szzm, =
4x 8 8
, 25 , —4 +5 52 F2 T
X =— VX T FEF— | DX =——=, V= - -
2 8 2 2x5 2 2

18
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..,m:i(%_%ij =i(%)

Q.70 If a,p be the roots of axZ +bx+c= 0,a # 0, then the quadratic equation whose roots are
az,Bzis
(A) aZx? —(b2 —2ac)x+c2 =0. (B) aZx? +(b2 —221(:))(+c2 =0.
() c2x? —(b2 —2&1c)x+a2 =0. (D) c2x? +(b2 —2ac)x+a2 =0.

Ans: A
— 2_
We know that 0{+,[J’=—b,0(,5=£- Since & + 8° = (a+ )’ — 208 =2 22ac )
a a a
2 2_9 2
azﬁZ:% equation is xz—(% x+%20

or a’x’ —(b2 —2ac)x+c2 =0

15
Q.71 The 12" term in the binomial expansion of (x - lj is

X
-9 =7
(A) 15¢;, x . (B) -15¢;, x .
(C) 15¢,, x°. D) -15¢;, %"
Ans: B

12" term in the expansion of

15 11
1) . 1 -
x——| is P¢, x| —-=| =-"¢, x”
pt x

Q.72  The area of the triangle formed by the coordinate axes and the line 2x + 3y=6 is

(A) 3 sq. units. (B) 6 sqg. units.
(C) 9 sq. units. (D) 12 sq. units.
Ans: A

Area of triangle is % base X height =%>< 3x2 =3 sq. unit

Q.73  The eccentricity of the ellipse if its latus rectum is equal to one half of its minor axis is

(A) 3. (B) g
O Y. D) .
(©) 72 (D) 7
Ans: B
Eccentricity = ?
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Q.74 In atriangle ABC, sin A — cos B = cos C, then angle B is

T T
T T
© 2 (D) <
Ans: A

Given sin A-cos B=cos C = Sin A=cos B+ cos C = 2COS[B —; CJCOS[B — Cj

2
A A T A B-C . A B-C
2sin—cos— = 2¢os| — —— |cos = 2sin—cos
2 2 2 2 2 2 2
C
=

A B-C A B-
a_ ="~ = A=B-C = =r-B
cos2 cos( 5 j 5 5 =>B=A+C
T
2B=rx >
e .
Q.75 j logx dx is equal to
1
(A) e- L (B) e+ 1.
(©) 0. D) 1.
Ans: D
Il-logxdxz{logx-xi—jlxdx} =eloge—log1—[x]f =e-e+]l =1
1 X

dy

Q.76 If x¥ =e* 7Y, then d_ is equal to
X
A) (1+logx)™". B) (1+logx)?
(©) logx(1+10gx)_2. D) 10gx(1+10gx)_1.
Ans: C
Given x' =e™” = ylogx=x-y
= yllogx+1]=x = y=
1+logx
(I+logx)-1-x 1
) by _I+logx—1 dy _ logx
Cdx (1+1ogx)’ (1+1ogx)’ dx  (1+logx)’

Q.77 The point (a, B) is equidistant from points (7,6) and (-3, 4) if

(A) a=3 pB=0. B) a=0 p=3.
(C) a=3=. D) a=0=p.
Ans: A
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(@=7) +(B-6) =(a+3) +(B-4)
a’ —14a+49+ B> -12+36
=a’+6a+9+ B> -8B+16
— 20a-4B+60=0=5a+B-15=0 = a=3,4=0

Q.78 The value of sin(45°+0)—cos(45°—0)is

(A) 2cos 0 (B) 2sin 6
O 1 D) 0
Ans: D

sin(45O + 0)— cos(450 - 9)

= sin45° cos @+ cos45° sin @ - cos45° cos @ —sin 45° sin &
_sin@  cos® cosf siné

= + — — = 0
V2o 2 2 2
Q.79  The equation of a line through point (2, -3) and parallel to y-axis is
(A) y=-3. B) y=2.
(C) x=2. D) x =-3.
Ans: C

The equation of line parallel to y-axis and at a distance 2is x =2

Q.80 The length of tangent from point (5,1) to the circle X2+ y2 +6x—-4y—-3=0is

(A) 81. (B) 29.
oO7. (D) 21.
Ans: C

Here S= x> +y* +6x—4y—-3=0
=S5, =25+1+30-4-3

=49
length of tangent =/49 =7

Q.81 The differential coefficient of log tan x is

(A) 2sec2x. (B) 2 cosec 2 x.
©) 2 sec’ x. D) 2 cosec” x.
Ans: B
Let y =log tan x
Q = ! -sec” x =;. =2cosec2x
dx tanx COS xsin x

Q.82  The expression (3+ w+3w? )4 where w is a cube root of unity, equals
(A) 16. (B) 16 w.
(C) 16w’. (D) 0.
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Ans: B
(3 - w4+ 3w’ )4

B+w?)+w] = (=3w+w) = (-2w)* = 16w*
= 16w

Q.83 The complex number z = x +iy which satisfies the equation z _5% =1 lie on

z+5i1

(A) The x-axis.

(B) The straight line y =5.

(C) A circle passing through the origin.
(D) The y-axis.

Ans: A
z—=5i
z+5i
|2 —5i| =|z +5i]

=1

|x+iy—5i|=|x+iy+5i|
|x+i(y—5)|=|x+i(y+5)| = x’ +(y—5)2 =)c2+(y+5)2

=-10y+25=10y+25
y =0 = X —axis

Q.84 Ifa*=b, b’ =c, c¢”=a, then the value of xyz is
(A) 0. B) 1.
©) 2. (D) 3.

Ans: B
Given a* =b
b’ =c
c‘=a

a=c'=(b)=b" =" =a” =az=1

Q.85 The equation whose roots are the reciprocals of the roots of the equation ax? +bx+c =0 is

2
A Xl (B) bx2+cx+a=0.
a b c
(C) ax+b+cx”=0. (D) a+bx+cx>=0.
Ans: D
We have ax> +bx+c=0 - (1)
Let a, B are roots of (1), then ¢+ f=— _—b, a’,b’=£
a a
a [ of a c c a B of c
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Equation is x’ _(l+le+L:0 = x* +2x+ﬁ:()

a pB of c ¢

cex+bx+a=0

-\
Q.86  The smallest positive integer n for which (Fj =1is
—i
A) 2 B) 4
(C) 3 D) 5
Ans: B
We have
. 2\2 A\
ﬂ:(l‘”) —; 1+ —1=i" =1
1-i  1+1 1-i
= n is a multiple of 4
= the smallest positive value of n is 4
Q87 If cos2 0+ 3sin0 = 3,then 0 is equal to
(A) 90°. (B) 60°.
(C) 45°. (D) 30°.
Ans: A
Given cos’ @ +3sinf =3
1-sin® @ +3sinf—-3=0
sin”@—-3sin@+2=0
+.9—
sin0=¥ =21, sin@#2
6 =sin"'1=90"
a
Q.88 .[ f(x)dx is equal to
(6]
a a
(A) j fla+x)dx. (B) j fla—x)dx.
(6] (6]
a a X
(©) [ flax)dx. D) | f(—j dx .
(6] (6] a
Ans: B
jo f(x)dx = jo f(a-x)dx
Q.89 Integrating factor of the differential equation (1 + x)? —y=(1+ x)2 is
X
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(A) 1+X. (B) el_;,_x.
© . D)
1+x
Ans: C
(1+X)@—y:(1+x)2 = dy_ 1 y=1+x
dx dx 1+x
1
LF. = e_ de — e—log(1+x) _ 1
1+ x

Q.90 The distance between two parallel lines 3x + 4y =5 and 6x + 8y =35 is

(A) 1.0. B) 1.5.
(O 2.0. D) 2.5.
Ans: D

Putting y=0in 3x+4y=35 we get x= %
Thus (53,0) lieon 3x+4y=5

The length of perpendicular from (% ,0) to 6x+8y =35 1is
16(5/3)+8(0)-351 _ 25

V67 +82 10

lines is 2.5

d= = 2.5 Hence, the distance between the given

- -
Q.91 The angle between the vectors A =2i+ j—3k and B =3i—-2j—k is

(A) 30°. (B) 45°.
(C) 60°. (D) 90°.
Ans: C
We know that : L
A.B=IAl.IBlcos@ =>cosf = |ZA”B_|

Qi+ j—3k).G3i—2j—k)
12+ j—3k113i—2j—k|
_ 6-2+3 _ 1 T
T VA149Y9+4+1 1414 14

N | =

cost9=l:>6?=cos_ll =60"
2 2
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Q.93

Q.94

Q.92 The value of lim w is
x—0 X
(A) 2. (B) 4.
(©) 6. (D) zero.
Ans: A
. 1—cos2x
Lim—"—
_ _ =2 - 2
=Lim1 (1 2251n x) :Lim251r12 x
x—0 X x—0 X
. 2
- 2Lim(ﬂj =21 =2
x—0 X
12+2243% 4., +n? is equal to
n(n+1 n(2n+1
(&) Moxl), @) "oty
2 2
nln+1)2n+1 n+1)2n+1
o) o) (o Den 1)
6 6
Ans: C
12422432 4. +n2=n(“+1)6(2“+1)
If logg x =1.5 then x is equal to
A) 3 (B) 27
© 9 D) 15

Q.95

Q.96

Ans: B
Given log, x=1.5 = x= 9" =(3*)"" =3 =27

The value of Sin 75° Cos15° + Cos 75° Sin15° is equal to

A) 1. (B) 0.
© -1. D) ¥2
Ans: A

Sin75" Cosl5” +Cos75" Sinl5" =Sin(75 +157)=Sin(90")
If a,B are the roots of ax? +bx +c=0 then o’ + B2 is

2_
A b B 2
a
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2
(C) b% —2ac. D) 22
2
a
Ans: B
Since @, B are roots of ax” +bx+c=0
o+ f= ﬁ, off = <
a a
2 2
Now &’ + 3> =(a+ )’ - 208 :b_zk :b—22ac
a- a a
1
Q.97 lim (x)(x-1) is equal to
x—1
(A) 1. (B) 0.
1
(©) e. D) —.
e
Ans: C
1
0 -
y=Limx*' =logy=Lim logx=LimX =1
x—1 x—1 x—l x—1 1
logy=1=y=e
Q.98 I log x dx is equal to
(A) xlogx—x+c. (B) xlogx.
(C) logx. (D) llogx.
X
Ans: A

Ilogxdxzjl.logxdx =logx.x—jl.xdx+c =xlogx—x+c
X

Q.99 The maximum value of y =2 cos 2x —cos 4x, 0 < x < % 18

(A) -1. (B) % .
©) %,. D) 1.
Ans: C
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d
y =2co0s2x —cos4x,0 < x < E, 9 -4sin2x + 4 sin 4x
2 dx
For maxima and minima ;1_y =0 = sin2x -sindx = 0 = sin2x - 2sin2xcos2x = 0
X
=sin2x =0 or (1-2 cos2x)=0.sin2x =0=>x=0
1
1-2c082x =0 = cos2x =— = X _T
2 6
d’ d’
Y = 8cos2x+16cosdx. |—>| =-8+16=8>0
dx dx” ) _,
2
d }2/ =-4-8=-12<0 Thusyisamaximumatsz
dx _T 6
6
2 3
, Maximum valueis y = 2c0s§—cos—7t =— Ans :C

Q.100 The equation of the line which is perpendicular to the line 3x — 4y +7=0 and passes through
the point (-3, 2) is

(A) 4x+3y+5=0. B) 4x +3y-3=0.
(C) 4x+3y+6=0. D) 3x-4y+6=0.
Ans: C
The equation of line perpendicular to
3x—4y+7=0 is —4x-3y+A1=0 €))

This passes through (-3,2)
s —4(=3)-32)+A=0 =12-6+1=0=6+1=0=4=-6
From (i), required equation is

—4x-3y-6=0=4x+3y+6=0
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PART -11I

NUMERICALS

Q.1 If o, are the roots of the equation ax?> +bx+c=0. Find the equation whose roots are

(00— B)2 and (ot + B)2 )

Ans:
b2

)
a

a+ﬁ:—§ o (@+pB) =

b*—4ac b*
(a+ )’ +(a-p) = =t
_ 2b* —4ac

2
a

b* —4ac b’
(@+p)y(a-p) =—F——
a a
Therefore required equation is
, 2b*—4ac (b’ —4ac)b’
— —— X+ " =
a a

=a*x* —a*(2b* —4ac)x + (b* —4ac)b* =0

X

0

@)

7

Q.2 If the roots of the equation p(q—r)x2+q(r—p)x+r(p—q):0 are equal, show that
I 1 2
==
p r dq
Ans:

q’(r—p) =4pr(g—r)(p—q)

g’ (r’ +p*=2pr)=4pr(pg—q* —rp+rq)
~q*(r*+p*+2pr)=4pr(pg—q° —rp+rq)
1,2 _ 4, 4 4
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11 2Y
:(_+___j _o
p r q

roq

1
p
Q.3 Ina A ABC show that ¢ = (a—b)2 cos? %+(a+b)2 sin? % ©))

Ans:
R.H.S. = K*(sin A—sin B)* cos’ %+ K*(sin A+sin B)*sin” %

B .,A-B
.S1n

, C .
.cos" —+4sin .COS .sin” —
2 2 2

A-B
2

:K[4COSZA+ ,A+B ,A-B . zc}

L ,C c . c . ,cC
= 41(2[s1n25.c0525.s1n2 +cosz—.sm25.cos2

2 .2 2
= K°sin"c=c

04 Ifsin -2 tsin ' —2% 2 an" x then show that x = a”}’). 7)

1+a2 1+ b2 1-a

Ans:

4 2a .

! ~+sin !
1+a 1+b

= 2tan'a+2tan"'b=2tan"' x

sin ~=2tan" x
= tan'a+tan'b=tan"'x
a+b
1—ab

= x=

2 2 2 2
+ — —
QS5 Evaluate Lim \/a X \/a X . 7
x—0 X2

Ans:
_ Va2 +x? —va?-x?
lim 5
x—0 X
i a’+x’—a’+x’
= lim
x_>0x2(\/a2+x2+\/a2—x2)
li 2
= lim
0 Ja? +x% +4/a> —x>
2 1

ata a

Q.6 Differentiate f(x)=Cos’x by the first principle. (7
29
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Ans:
f(x)=cos’ x
f(x+ ) =cos’(x+ )

cos’ (X +8x)—cos” x

lim =— = lim

Sx—0 SX Sx—0 SX
ox ~ [eos(x +8x) = cos x Jcos(x + 8x) + cos x|
<~ = lim
% §x -0 dx
. x| . [—ox
2sin| x+— |sin| —— |(cos(x +8x)+cos x)
ox i 2 2
<= lim
8y  §x -0 Ox
dx
X S1n 7
=— lim 2sin(x +—j 5 (cos(x +8x)+cos x)
ox >0 X 5
2

= —2sin x.%lcosx

= - sin 2X.

Q.7 Find the area bounded by the curve x2 = 4y and the straight line x =4y —2.

(7

Ans:
Area bounded by the curve X2 = 4y and the straight line x = 4y — 2.

= ”dydx

The above curve intersects at the points [— 1, ij and (2, 1).

o \
)’dx —j[y ? 3 ]
7 -2.0

e

2 2 1 3\!
SEINE N A R S

4 4 4{ 2 . 12 .

() 1 =1—l=§ Units.
12 12 6 6

Q.8 Find the equation of tangent to 16x2 + 9y2 =144 at (xl,yl), where x; =2 and y; >0.

[ S——
=
‘* '—.p‘.t

Il
Le— .

p—

(7)
Ans:
Equation of the given ellipse is 16x° +9y* =144
L
9 16

Tangent at the point (2, y;) such as y; > 0.
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Equation of tangent at point (xj, y;) is = R + )1’_)2 _
. . 4 y2 yz 5
Satisfies the point (2, 42 -1 =2 ==
p (2, y1) ot 16 69

The equation of tangent at (Z,g\/g j is

4
2x E\E
—+=—y=1
9 16
E + ﬁ y= 1
9 12
Q.9 Find the equation of a line passing through (— 2,—4) and perpendicular to the line 3x —y +5
=0. 7
Ans:
Let the equation of lineisy=wx+c¢c  .......coennne. (D)
because it is perpendicular to 3x -y +5=0
3w=-1 .. w= -1
3
Therefore (1) becomes
-1
=—x+c
Y73
~ 3y+x=3c
It is passing through the point (-2, -4) therefore
-12-2=3c
~ -14 =3¢
-14
=>c=—
3
required equation is
-14
3y+x=—-23
Y 3
x+3y+14=0
Q.10 Find the equation of the circle whose centre lies on the line x — 4y = 1 and which passes
through the points (3, 7) and (5,5). 7
Ans:

Let the equation of the circle is

(x=h)’+(y—-k)=r’

The centre lies on the line x — 4y =1,
h-4k=1 ... (1)

Again the circle passes through (3, 7) and (5, 5)
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Q.11

Q.12

Q.13

GB-h’+(T-k)Y=r*=05-h>*+5-k)’
= h>—6h+9+k*—14k +49=25-10h+h> +25—-10k +k* = r*

= 4h—4k =-8
h-k=-2 .. (2)
Subtracting (1) from equation (2)
3k=-3 = k=-1
and h=-3

putting the value of h and k , we have
36+64=r> ~ r=10

required equation is
(x+3)* +(y+1)* =(10)*
~ x>+ y?+6x+2y+10=100
=x"+y +6x+2y-90=0

10
Find the term independent of x in the expansion of (ZX - lj . 7
X

Ans:

10
[>-)
X
Middle term is independent from x i.e.

10Cs(2x)° iﬁ
"

= Ez‘
L35

_ 6X7x8X9 53
T 12345
= 8064.

b —

) :
Evaluate J- Sin X dx . )
\/sin X + \/cos X

Ans:

Vsin x VCOoS x

dx

I= dx =
J.;\/sinx+\/cosx J‘\/cosx+\/sinx
o] = J-\/s1nx+ cosx

sin x + COSX

7
2
==
4
Using induction, prove that 2" > n for all n. (7)
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Q.14

Q.15

Q.16

Ans:

By using mathematical induction method
2'>1

Thisis truen=1

Let2'>r

Now 21 =22">2r >+l ifr> 1

Therefore on the statement is true forr=n

Hence it is true for all n.

Solve dy _ XY yxZe7Y.
dx

Ans:
d - _
—y=e".e Y+ x’e
dx
e’dy = (e* +x*)dx
3
X
e’ =e'+—+c

y

X3
=YY= log{e" +?+c}

2 -1.3
X“tan X
EvaluateJ- —6dx.
1+x
Ans:

Let tan™' x° =1

= 163x2dx=dt

1+x
2
Izljtdt:t—+c
3 6

(tan™! x3)+c

6

X —sin X
Evaluate j —dx.

1—cosx
Ans:

Xx—sin x
j dx

1—cosx

=I X dx—j sin x i
1—cosx 1—cosx

= I al dx —log(l—cos x)
2sin? >~
2

= lJ‘xcos eczgdx—log(l—cos x)+c

33
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Q.17 Solve (x2 - y2)dx +2xydy =0, given y =1 when x = 1.

Q.18

1 xcotE
L 2

2 1
2

X
+Icot5—log(l—cos X)+c

= —xcot > +2logsin > —log2sin® > +¢
2 2 2

= —xc0t§—10g2+c

Ans:
(x* = y*)dx+2xydy =0
dy _y-x
dx 2xy
dv vi-1
V+x—=
dx 2v
dv v —=1=-2)?
X—=——
dx 2v
dv_ (V4]
dx 2v
&__ 22v dv
X vi+1

log x =—log(v’ +1) +logc

xZ
= —log(—2+1j+logc
y
Wheny=1,x=1

0=—logG+lj+logc
c=2
(" +x7)

log x +log —=log2
X

2 2
logMZIng
X
y24+x7=2x
= x*+y>*=2x=0

(7

Find the differential equation of which y = Ae* + Be>* + Ce”* is a solution. (7)

Ans:
Y = Ae* + Be’* + Ce™*
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Q.19

Q.20

Q.21

@ y, = Ae* +3Be™ +5Ce™
dx

d? y
dx?
d? y
dx®
= (Ae* +27Be* +125Ce* ) —9(Ae* +9Be™ +25Ce™)

+23(Ae* +3Be’* +5Ce’* ) —15(Ae* + Be® +Ce™) =0
dy

3 2
Ty 4y 93D 45,20
dx dx dx

=y, = Ae* +9Be™ +25Ce™

=y, =Ae" + 27Be** +125Ce™

. . . . 1
Find the term independent of x in the expansion of (x ——)12 . 3
X
Ans:
1 n
Tn+1 = lzcnxlz—n (_;j = lzcn(_l)nxlz—Zn

If n™ term is independent of x
12-2n=01ie.n=6
~. T, =T, is independent of x and

T, = 2 e =2, = 924

If the p™, q™ and 1™ terms of an A.P. are x, y, z respectively, show that x (q—1) + y (r — p)
+z(p-q=0. 8

Ans:
Ifa,a+d,a+2d,............ be A.P.,

Tp=x=a+(p-1)d

Tq=y=a+(q-1)d

T,=z=a+(@-1)d

mx(g=r)+y(r=p)+zp—q)
=a(q—r+r—-p+p-q)+dl(p—-D(g—r)+(q-D(r—p)+(r-D(p—9)]
=dlgp—q—rp+r+qr—gp—r+p+mp—-rq—p+ql=0

If A + B + C ==x, show that

A B C A B C
cot— + cot— + cot— = cot — cot—cot— 8
2 2 2
Ans:
A+B+C=mnor é+£=£—£
2 2 2 2

A B 7z C C
s.tanl —+— |=tan| ——— |=cot—
2 2 2 2 2
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or tanA/2+tanB/2 1
I-tanA/2.tanB/2 tanC/2
By cross multiplying

A C B C A B
tan — tan— + tan — tan — = 1 — tan — tan —
2 2 2 2 2 2
A B B C C A
or tan—tan—+tan—tan—+tan—tan— =1
2 2 2 2 2
Dividing through out by tan % tan g tan% , we get

A B C A B C
cot5+cot5+c0t— = cot—cot—cot—

Q.22 In any triangle ABC, show that
B-C b-c A

tan = cot— 8
2 b+c 2
Ans:
In any triangle ABC,
A+B+C=n
and 2 b __c¢ =K (say)

sinA_ sin B _sinC
b—c KsinB-KsinC sinB-sinC
b+c KsinB+KsinC sinB+sinC

B+C . B-C
2cos sin

- 2 2

. B+C B-C
2sin cos
2 2

A
cot—
2

b—c A B-C
cot— = tan
b+c 2

Hence

Q.23  Solve the equation x %— 3y=x2. 8)
X

Ans:
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Q.24

Q.25

Q.26

EN
ILF.= e * =edler =

Solution is
-3 _ J‘ -3 _ -2
v =|x" xdx+c = J-x dx+c

x—l
y)c_3 =—+c

y=-x"+cx’

Find the equation of a straight line when p is the length of perpendicular on it from the
origin and the inclination of this perpendicular to the x — axis is . 3

Ans:
Let ON = p be length of perpendicular from origin on st line AB and let ON make angle o with
X-axis.

.. p=ON=0A cos a Y
=(OM + MA) cos a
= (X +MP tan ) cos a
=X Ccoso+Yysina
Hence required equation is
XCcoso+ysina=p

Find the equation of the straight line which passes through the intersection of the straight
lines 2x — 3y + 4 = 0 and 3x + 4y + 5 = 0 and is perpendicular to the straight line 6x — 7y +
8=0. 3

Ans:
Any line through the intersection of two given lines in
2x —3y+4+k(Bx+4y+5)=0
It is perpendicular to the line 6x — 7y + 8 =0

__2+3kj(_lij__l
—3+4k )\ -7
33

12+18k =-21+28k or 10k =33, k :E

Hence required straight line in (2x—-3y+4)+ % Bx+4y+5)=0
Or 119x+102y+205=0

Show that x* + y* + 2gx + 2fy + ¢ = 0 represents a circle. Find its centre and radius.

(6)
Ans:

Given equation can be written as (x+g)* +(y+ f) =g+ f>—¢

37



MATHEMATICS-I

DE(1 /DCO01
Or [x—(=g) +[y—-(=f) = (w/gz + f? —c)2 . Comparing with (x—h)*+(y—k)* =a* which is

a circle of centre (h, k) and radius a, we observe that given equation represents a circle with

centre = (-g, -f), Radius = 1/g° + f* —¢

Q.27 Find the vertex, focus, latus rectum and directrix of the parabola x?=4x - y. 10)
Ans:
xP=4x—y or x*—4x=—y
Or (x=2)’=—y+4=—(y—4)
Putx-2=X,y-4=Y
. X? =-Y represents a parabola of the shape as shown below.
WlthvertexX 0,Y=0ie.x=2,y=4, axis x = 2,
LR=4a=1.
.'.azl,focusz 2,4—l 2, 15 and Directrix is y=4+l=1—7
4 4 4 4 4
v
¥ v2.4) <
TN
5
LB |
U 4)
a* -1 ) lim 1/t
Q.28 Evaluate , by using the fact that (1+t) =e. 8
x >0 x t =0
Ans:
Puta*—1=tora"=t+1orx=1log(l +t) ..asx—0,t—0
ooat -1 t i t.log, a ) log, a
lm& =1lim D og (14 t) lim ﬁ = lim T
x— X t— 2. t—>0 Oge(+) t_>0*.10ge(1+t)
log. a t
1
= lim Lamzloge a because lim(1+t)"' =e
(5 0log, (1+1) =0
. [1=Cosx .
Q.29 Differentiate tan—! |———— with respect to x. 3
1+ Cosx

Ans:
4 [1—cosx ., 1=(1-=2sin*x/2) ., [2sin*x/2
y =tan 1—:tan = tan Seos’xl2
+Ccos x 1+(2cos2;—lj cos” x
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= tan_l(tan EJ -
2 2
Hence ﬂ = l
dx 2

Q.30  Find the points at which the function y =3 Sin’x + 4 Cos’x has maximum and minimum
®)

values in the interval {O, g}

Ans:
y =3sin’ x+4cos’ x

d ) ) ) )
Y 6sin xcos x +4.2cos x(—sin x) =—2sin xcos x =—sin 2x

dx

For Max or Min ?zo,.'.sin2x=00r2x=0,7£0rx=0,5
X

.. points of maximum & minimum are x =0, E

—2atx=0

dzy
=-2c082x=
dx? +2atx=%

Hence x = 0 is a point of Maxima and Max. value is 4

x =— is a point of Minima and Minimum value is 3.

d
Q.31 Evaluate J- X - , Where a, b are not both zero. 8
acosx+bsinx
Ans:
dx .
J- - put a=rsin@,b=rcos@
acosx+bsinx

.'.r=\/a2+b2,(p:tan‘1%

- IL
rsin(¢+ x)

1 1 x @
= — + x)dx=—1 tan| —+-—
rjcosec((p Xx)dx r og( an(2 ZD

1 [x 1. aj
= ———logtan| —+—tan~ —
a’+b’ 2 2 b
Find the area common to the circles x* + y2 —2ax=0and x> + y2 —2ay=0. (10)

Q.32

Ans:
Given circles x>+ y>—2ax=0 and x* +y* —2ay=0

intersect at (0, 0) and (a, a)
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Q.33

Q.34

a

Common area = J-[ y, = y,]dx where x7+y—2ax, =0 and
0

L/az —()c—a)2 —{\/az —x? +a}Lxx22 +y22 —2ay, =0

Oty O

\/az—(x—a)zdx—;f\/az—xzdx—;iadx ’gz/_

Putx—-a=t

j\/az —tzalt—j\/a2 —x* dx—d?

0 0

= I\/az —zzalz—j\/a2 —x*dx—a*=-a’
0 0

. 2
Hence requlred common aréa = a .

1 3
Evaluate J. g dx . 6)
0(1+x%)
Ans:
1 3
j al d); put x*=1 .. x3dx=ldt
o 1+ x 4
1
_ (L dtzzl[tan‘lt]gzlﬁz£
c4l+1” 4 4 4 16

Solve following the differential equations

@) ydx — xdy = 4/ (x2 + yz)dx . 8

()  cos’x L y = tanx. 8)
dx

Ans:

1) (y—w/x2 +y? )dx= xdy
ydx — xdy = /(x> + y*)dx
e

dx X
Puty:vx,ﬂzv+x;‘lv
dx dx
/ 2 2.2
.'.v+xﬂ=vx r v =y—+l1+v’
X X
v +ﬂ=0
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Integrating, log(v +1+v? )+ log x = const
Or xlv+\/1+v2 J= const
y++/x>+y® =const .

.. d
(i) cos’ xd—y+ y =tan x
x

dy 1 tan x s
—+ 3 = = tan xsec” x
dx cos™x cos” x

It is linear differential equation with
J. 12 dx
LF=¢gcsr =™

tan x

. Solution is y.e™* = Ie“‘“ tan xsec” xdx

Or

= tan xe™" —J‘eta‘“‘.sec2 xdx+c

= tan xe™ —e™" +¢

Hence required solution is

tan x

ye " = (tan x—1)e™"" +¢

Q.35 Show that the sum to n terms of the series 1.3.5 + 357 + 579 + ... is
n(2n3 +8n2 +7n— 2). ®

Ans: The ™" term of the series is given by
t,=(2r-1)2r+1)(2r+3)

=83 +12r% -2r-3
- sy, the sum to n terms of the series is

n n o, n
s =8 >r +12 >Xr -2 >r-3n
n

r=1 r=1 r=1

2
zg{n(n;l)} L R@AD@n+D  n+D) o

2

=n(2n> +8n% +7n-2)

Q.36 If a,P are the roots of the quadratic equation X2+ px+1=0 and 7v,d are the roots of the
quadratic equation X2+ qx +1=0, then show that (ot—Y)(B—v)c+3)B+8)= q2 - p2 . (8)

Ans:
Wehave a+B=-p, of=1
Y+0=-q vo=1

Now (ot-7)(B-y)(c+06)(B+0)
= B - (a+Byy+v? [0 + (0 + B3+ 7]
= (Y’ +py+1(8° —pd+1)
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As v,8 are roots of x> +qx+1=0,
v’ +1=-qyand 8 +1=-q8
Therefore,
(a=P(B-v)(a+d)(P+8) = (-qy+pY)(—qY—pY)
=@’ -p)¥W=q’-p”.
(since y0=1)

Q3 If A + B + C = 180°, prove that sin(B+C—A)+sin(C+A—B)+sin
(A+B-C)=4sinAsinBsinC. 8)
Ans:

We have B+C-A =180 — 2A. so that
L.H.S. =sin (180 —2A) + sin(180 — 2B) + sin(180 — 2C)

= sin 2A + sin 2B + sin 2C

=2 sinA cosA + 2 sin(B + C) cos (B - C)

= -2 sinA [cos (B + C)] + 2 sinA cos(B - C)
=2 sinA [cos(B — C) — cos(B + O)]

= 2 sinA 2sinB sinC

= 4 sinA sinB sinC

Q.38 Show that sin % is a root of the equation 8x> —4x% —4x+1=0. 8

Ans: It is sufficient to show that

. T . T . T
8sin’ — —4sin’ ——4sin—+1=0

o
1—cos—

LHS.=8sin® ~—4 — T |_agin= 41
14 2 14

_1-cos2A
2

sin?A
=8sin3 1—4sin£+2c0s£—l
14 14 7
—4sin | 2sin2 1 ]+2cos E—1
14 14 7

=—4sin£cos£+2cos£—l
14 7 7
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=4 cos E+1 cosE+2cosE—1
2 14 7 7

=4c058—7t cos£+2cosz—1
14 7

=2 c:055—7t+cos3—7c +2coss—n—l
7 7 7
1 [.. 7 57 3t .7« T . T
=—| 2sin—cos— +2cos— .sin—+ 2cos—.sin— |—1
al 7 7
sin —

1 [(. 6x . Ax 7 2 2T ]
= sm7—31 - +| s1 7—s1n 7 +s - -1
sin— L .

7
= 1 = -1 =0
LW . T
Sin — Sin —
7

Q.39 Find the value of c¢; such that the circles x2+y2+2x+2y+1=0 and

x2 + y2 +2x + 2y +c; =0 touch each other. 3

Ans:

x2+y2+2x+2y+1:0 and x +y2+2x+2y+c1:0 touch each other if the

distance between their centre’s is equal to the sum or difference of their radii.
centres of circles is (-1, -1) (-1, -1)

r1 =radiusisv1+1-1=1
r? = \/1+1—c1 = \/2—c1
distance between centres is 0

.-.‘,/2—c1 J_rl‘ =0
ie. 2-c;j+1%£242-¢; =0

= C]=1

2

Q.40  For what values of k the points (—1,4),(2,—2) and (-4 —k,6 — 2k) are collinear?

Ans: 8
The points (-1, 4) (2, -2) and (-4 - k, 6 — 2k) are collinear iff
-1 4 1
2 -2 1=0
-4-k 6-2k 1
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R1—>R1—R2
R2 —)RZ—R?,
-3 6 1
6+k —-8+2k 1|=0
—-4-k 6-2k 1
= -32k-8)-6(6+k)=0
=-12k-12=0
=>k=-1

Q.41 Find the equation of the circle for which x—y—-1=0 is a tangent and x+y=0,
X —y+4 =0 are normals. 8

Ans:

Any two normals of a circle intersect at the centre of the circle. So, the centre is
obtained by solving the equations of normals.

The point of intersection of the normals X + y =0 and x — y + 4 = 0 is the point(-2, 2)

Now, the radius of the circle is the perpendicular distance from the centre of the circle to
any target.
Hence,
Radius = perpendicular distance from (-2,2) to the target x -y — 1 =0
‘ -2-2-1 5

:‘\/12 +(=1)? 2

Hence, the centre of the circle is (-1, 3) and the radiusis i

V2

So, the equation of thecircle is

2
<x—«a»2+<y—mzz(j%J

or, xz+4x+4+yz—4y+4=2—2,5
or, 2x*+2y*+8x—-8y-9=0

Q.42 Find the values of a, b such that the line ax + by + 1 = 0 is tangent to the hyperbola

3x2 - y2 =3 and is parallel to the line y = 2x + 4. 3
Ans:
The equation of the hyperbola is
2 2 2 2
XY Xy
1 3 a® B

where a’=1 and PB*>=3.
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The straight line y = mx + c is a target to the hyperbola
2 2

%—g—zﬂ if ¢=a’m’-p>.
Since the straight line ax + by+1 = 0 is parallel to the line y = 2x + 4, thus m = 2.
Hence, c? =o’m? —B2

=14-3=1

=c=x]

Substituting in y = mx + ¢, we get y = 2x * 1.

Thus, the required straight lines are y=2x + 1 and y =2x - 1
Or,2x—y+1=0and 2x+y+1=0

Hence, the valuesof aandbare:a=2,b=-landa=-2,b=1.

in"1x— tan_1 X

Q.43  Evaluate the limit lim > . . 8)
x—0 X
Ans:
sm_1 x—taln_1 X 0
lim —form
x—0 X3 0
1
_x2 1+x°
= lim I=x . [L'Hospital rule]
x—0 3X2
T B e
3 x—0 X2 (1+X2) /1_X2
1] (1+x2)% —(1-x?) 1
= lim — ,
3x20x7  qex2Wi-x2  d+x2)+v1-x2

[Multiplying (1 + x? )+VI— x? to the numerator and denominator]

_1 o x2G4x?) 1
3x20  x2(1+x%) (14x2)+y1-x>
SEYE TS
3 2 2
2 .
Q.44 Consider the function f(x)= X sm;, for x 7&0’. Find f’(0) using first principle. Is
0, for x =0.
f’(x) continuous at x = 0? 8)
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Ans:
1
h 2 sin — sin —
£0) = tim SO - h o h g
x—0 h x—0 h x—0 l
h

If x #0, then f (x) = 2x sin L (cos 1)(— izj
X X

1 1
=2Xx sin ——cos —
X X

Now, lim f’(x) = lim(ZX sin 1 cos lj
x—0 x—0 X X

. 1 1 1
we write cos — = 2x sin ——| 2Xx sin ——cos — |.
X X X X

Now, lim 2x sin l =0, so that if lim f (x) exists, then

x—0 X x—0

. 1 . ) ..
lim cos — will also exist, which is not true.
x—0 X

Hence, lirr% f(x) does not exist.
X—>

that is, f“is not continuous at x = 0.

Q.45 Find the local maximum and minimum values of f(x)=e""*in (0,27). 8)

Ans:
Let f(x)=e™ then f{x)=cosx e"™

f(x)=0 =cosx=0

=X :E, 3—n since x € [0,27].
2 2
Now f(x) = (cos*x - sinx)e™™
If x=m/2, then f(1/2)=(0-1)e’=-e<0
So, x =7/2 is a point of maximum
If x =3m/2, then f (x) =f(3n/2) = (0-(-1))e” =e~' >0.
So, x = 371/2 is a point of minimum

Hence, the maximum value of f is (gj =e

the minimum value of f is f [%cj =e’.

Q.46 Find the area of the region bounded by y = x2 + 2, y=—x,x=0and x=1. (8)
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Ans:
let f(x) = -x and g(x) = x* + 2.
Then f(x) < g(x) and x in [0, 1]. Hence the required area is

¥
[g(x) —f(x)] dx ’
! w

[x? +2+x]dx

5.r=}';2 + 2

. ot
"

3 2

LS SR W i =0
RE 21" 6 F\
¥=X
Q.47 Evaluate the following integral J- 5 dx c 3
cos” X +sin” x
Ans:
I dx
cos’x +sin® x
_'I dx
(cos’x +sin” x)(cos*x —cos’x sin” x +sin* x)
_J' dx _J' (1+ tan® x)sec” x
1-3sin’® x cos® x (1+tan”* x)* —=3tan’ x
(multiplying and dividing by cos*x)
1+1t°
=|——dt utting tanx =t
I(1+t2)2—3t2 (putting :
1
) 1+
St e et
t
1+i
t? A, 1
=j—dt=tan t—— |+c
1Y t
(t_2j +1
t
=tan ! (tan X — cot X) +c.
i x3dx
Q.48 Evaluate the following definite integral I — - 8
o X +2x+1
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Ans:
3 3
2x __ X 2=(x—2)+ 3X+2
X“+2x+1 (x+1) (X+1)
Now, 3”22 A, B = AGx+)+B=3x+2
(x+D°  X+L (x+1)
= A=3B=-1.
Thus
¢ L3(x+1)—1
j :j(x—2)dx+j—2dx
1 1 dx
=[x~ 2)dx+3j -[
0 X+l o (x+1)2
! 1
{——2x+3lnlx+ll+ }
x+1
= 1 243In2 +l ...... 1
2 2
=3In2-2.
Q.49 Solve the differential equation % + ( 2x + ljy —2x 8
X X
Ans:
ﬂ+(2x+ljy Ce
dx X
An integrating factor is
epr(Zx +1jdx] =exp2x+InlxI=x e**
X
multiplying the given equation through by x e ™, we get

xe™ ﬂ+e2" 2x+Dy=x
dx

or, dix (xez" y) =

integrating, we get
2
X
xey="—+c.
2

Hence, the solution is

1 c _
y=—xe *+—e
2 X

where cis an arbitrary constant.
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Q.50 Solve the differential equation
x sin ydx + (x2 + l)cos ydy =0. 3

Ans:
Separating the variables by dividing by (x*+1) sin y, we get

2" dx + %Y g4y =0
x2+1  siny
X cos
Thus,J' 5 dx+j , ydy=c
x +1 sin y

or, %m(x2 +D+Inlsinyl=c.

or, In(x*+1)+ 2 InIsinyl = 2¢

or, In[(x>+1) sin’y] = 2c = In k, say

or, (X+D)sin’y=k, e *)

where k is an arbitrary constant.

In dividing by (x* + 1) sin y, we assumed that sin y # 0.
now, consider sin y = 0. These are given by y =nmn, n =0, £1, £2,.... Writing the
original differential equation in the derivative form, it is clear that y = nm is a constant
solution. Each of these constant solution is present in the solution (*). So, we have not lost

any solution in the division process.

Q.51  Show that the coefficient of x" in the expansion of (I + x)2n is double the coefficient of x"

in the expansion of (1+x)**7!. 8)
Ans:
coefficient of x" in expansion of (1 + x)™ = *C, .. (1)
coefficient of x" in expansion of (1 + x)*"' = *'C_ .. ()

|2n ‘2n—1—n|n _ 2n|n—1 _2n

Thus ratio of (1) to (2) = 2

‘2n—n|n |2n—1 - |n B
Thus coefficient of x" is expansion of (1+x)™ is double the coefficient of

x" in (1+x)™".
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Q.52 Ifx=l+a+aZ+.. ooandy=1+b+b2+ ..... oo,where|a|<1, b|<1thenprovethat

l+ab+aZb? +a%b3 o= 8)

x+y-—1

Ans:

x=1+a+a’+a’ +....oo:1L(sum of an infinite G.P.)

—a

x—1

or Xx—ax=1 or a=——
X

Similarly b = 21
y

l+ab+a’b* +a’b’ +....0= ! (sum of an infinite G.P.)

1—-ab
_ 1 Xy
B 1_"7_1.3’7_1 B x+y-—1
X
Q.53 IfA+B+C=mr, show that
sin 2A +sin 2B + sin 2C = 4sin Asin Bsin C. 8

Ans:

LHS = sin 2A + sin 2B + sin 2C
=2 sin(A+B) cos (A-B) + 2 sinC cosC ( ~.sinc+sind =2sin
=2 sin(7-c) cos(A-B) + 2sinC cos(A+B) 2 2
= 2 sinC cos(A-B) — 2 sinC cos(A+B)
=2 sinC[cos(A-B) — cos(A+B)]
=2 sinC[cosA cosB + sinA sinB — cosA cosB + sinA sinB]
=4 sinA sinB sinC = R.H.S.

c+d c—d

Q.54 If a, b, c be the sides opposite to the angles A, B, C of a triangle ABC, show that
tan B-C
b-c

b+c tanB+C

Ans:
LHS =

b-¢  ksinB—ksinC . . a b C
=— - using sin formula ——=——=—
b+c ksinB+ksinC sinA sinB sinC

B+C . B-C ) B-C

. . 2 cos sin an
_ smB—smC: 2 2 _ 2 _ RLS.
sin B +sin C 2 B+C B-C B+C
sin cos 5 tanT
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Q.55 Derive the formula for finding the area of a triangle whose vertices are A(x;,y; ), B(xz, y2)
and C(x3,y3). (6]

Ans:
Drop Ly AM,BL,CN from A, B, C on x-axis.

. A ABC = trap ABLM + trap AMNC - trap B LNC
_ BL+AM AM+CN _BL+CN

LM + MN LN
2 2
¥ Az, W)
E
+ + +
:3/1—23/2(xl—xz)+YI—2Y3()(3—)(1)—}]2—23/3()(3—)(2 e
0 L M N %

1
:E[XI(YZ _Y3)+X2(Y3 _Y1)+X3(Y1_YZ)]

X; oy, 1

=—|X 1
5 h2 Y2
X; y; 1
Q.56 Find the equation of a straight line joining the point (3, 5) to the point of intersection of the
lines 4x +y = 1 and 7x — 3 y = 35. 3
Ans:
Any line passing through the point of intersection of the given lines is
4x+y-1+k(7x-3y-35)=0 - (1)

If (1) passes through (3, 5), 4x3+5-1+k(7x3-3x5-35)=0o0rk = g

Thus required line 4X+y—l+£(7x—3y—35):0 or 12x-y-31=0

Q.57 Find the equation of the circle which passes through the centre of the circle

x2 + y2 +8x +10y -7 =0 and is concentric with the circle 2x2 + 2y2 -8x—-12y-9=0.
®)

Ans:
Any circle concentrate with the given circle is

2x% +2y% —8x—12y+k=0 ------ (1)
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(1) passes through the centre of the circlex” +y* —8x—10y+7 =0
with (-4,-5). Therefore (-4,-5) shall satisfy (1).

o 2Xx16+2%25-8(-4)-12(-5)+k =0 or k =174

Thus required circle is

2x% +2y? —8x—12y+174 =0

= x’+y’—4x-6y+87=0

Q.58 Find the focus, vertex, directrix and axis of the parabola y = —4x2 +3x. 8
Ans:
The given parabola can be written as
3 y
2
_Tx==2L H —
TRy Vi

< v(3/3, 9/16)

( 3j2 y
or |[X——| =—>+—
T(3/5,1/2)

1 9 i
_—Z[ —EJ....(D iy %

1
put x —% =X, y—% =Y,.. (1) becomes X’ =——Y

which represents a parabola with vertex at(%,%j and axis x zg

39 1), (31
focusS=|—,———|1e.| —,—
[8 16 16) [8 2)

o 9 1 5
Direction y=—+—=—
16 16 8
The shape of the parabola is as shown in the figure
Q.59 Evaluate limx(3—_1). 8)
x=0]1—cos X
Ans:
X _ X _ 2 2
1irr3’1‘(3 1):lirr(}3 L . = log, 3lim—>
TR ) 1—(1—2sin2xj 2sin’ ~
2
2
=log,3 It — = 2log, 3
X inX
2—>O{sm/2}
X
2
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Q.60 Find ?,ify:sin_l 292,x:tan_1 292. 8)
X 1+6 1-6
Ans:
put O=tanQ
o .. 2tana . 2tanaq
Sy =sm —Z,X—tan _—2
I+tan” o I-tan” o
2sinoc
=sin”| —B5%_ | x = tan' (tan(t + @)
L 5" o
cos” o

y =sin' (2sin cos @), X = 20
y=200 , x=20
dy d
_y = _y d_a = 2)(1 =1
dx do dx 2
Q.61 Derive the equation of the tangent and the normal to the curve y2 =4ax at the point

a2 2at). ®)

Ans:
y’ =4ax,.'.2yﬂ=4aorﬂ: 4a \/E:%at(atzjat)
X

dx dx 244ax -

-.Equation of the tangent at(at®, 2at) is
dy

- 2at = —(x—at’
y dx( )
y - 2at = %(x—atz)or yt=x+at’
Q.62 Evaluate | XFSINX gx. @)
1+ cosx
Ans:
X X
 +sin x x+2s1n50055
Il—dx: dx
+eosx 1+2cos? > -1

=.[lxsec2 de+jtan§ dx
2 2 2

:xtani—jl.tanidx+jtan§dx :xtani
2 2 2 2
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2 2
Q.63 Find the volume of the solid of revolution obtained by revolving the ellipse X—2 +y_2 =1
a b
about x-axis. 8

Ans:

Required volume of revolution =2 I Ty *dx

¥
AN
X 2
—2de

=2njb2(l—
o a

.
B

2 a
=2nb2a—2nb—2jx2dx
a9
2 3
_ombla—2n s A o e
a> 3 3
T
2
Q.64 Evaluate .[ sin" xdx , for any positive integer n. 3
0
Ans:
/2 /2 -1 1 n/2 m/2 _5 >
=] sin xdx= [ sin™ 'xsinxdx=-sin® "' xcosx [ + [ (n-Dsin""“ xcos“x dx
0 0 0 0
/2

=(n-1) jsin“-2 x(1-sin” x)dx =(n—1DI__, —(n—=1I
0
or changing sides
n/2 n—1 m/2
nl, =(n-DI _,orl = J-sinn xdx = —— J-sin“_2 x dx
0 n 0
continuing the process

..... —1I, if nisodd
3
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/2
where [} = jsinxdle
0
/2 -
Ip= |xdx=—
0 g :
T n-In-3 n-5 2
Hence I sin" xdx = — e —, if nisodd
0 n n—-2 n-4 3
n—-1n-3 n-5 1 .. .
= — —.—, if niseven
n n—-2n-4 22
Q65 () Doy 2y
dx
.. dy dy
ii) y-x—=x+y—.
-y dx ydx
dy
(iii) 1+ x2 — 4+ 2xy = . (16)
( )dX 1+x2
Ans: (i)
dy_ e +x’e? =(e™ +x)e™
dx
or e'dy=(e™+x%)dx
int egratin 163" +X—3+c—ey
g g, 3 3
= y=log(1/3e’™ +x°/3+C)
(i)
d _
Given equation can be rewritten as Y_yTx .. )]
dx y+x

dy dv
uty=1/x,..—=v+x—
puty dx dx

vx—x v-—1

.. (1) becomes V+Xﬂ = =
dx vx+x v+l

ﬂ_v—l _—l—v2 __1+v2

or x = —v= =
dx v+1 v+1 v+1

or( M + ! jdv=—d—X

viel vi+l X
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1

Integrating, %log(l+ V2) +tan  v=-logx+c

2
or %log(l+y—J+ tan~! Z+logx = const

X2 X

y

or %log(x2 + y2) +tan~' £ = const
X

(iii)
Given equation can be rewritten as
d 2 1
2 + i A 232
dx 1+x 1+x7)

. . szzdx log(1+x)> 2
it'sLF.is=¢’ 1"~ =gl —14x
Hence solution is
1 1
(1+x*)=|(1+x*)———dx+c=|——=dx+c
Y '[ (1+x%)? 1+x°’

y1+x*)=tan" x+c

Q.66  The sum of first p terms of an A.P. is the same as the sum of its first q terms. Find the sum
of its first (p + q) terms. 8

Ans:
§[2a+(p—1)d] :%[2a+(q—l)d]

P _2a+(g-Dd

g 2a+(p-Dd

p+q 4a+(p+q-2)d

p—-q (g=1=p+hd

Or p+q:4a+(p+q—2)d
P—q (g—p)d

n—=(p+qd=4a+(p+q-2)d

Orda+(p+q-2)d+(Pp+qd=0

Ord4a+(2p+2q-2)d=0

Or2[2a+ (p+q-1)d] =0

Or p;’q[za+(p+q—1)d]=o

Thus sum of (p + q) terms is O.

Q.67 For what value of n are the coefficients of second, third and fourth terms in the expansion of
(1+x)" in A.P.2 ®)

Ans:
Since 2™, 3™ 4™ terms of (1 + x)" are in A.P. Thus
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Q.68

Q.69

n~ +n =2n
C C3 C2

ot nn—-1H(n-2) _ 2n(n—1)
3! 2!

Orl+0r4{n;2—6}=0
— 6+ (n-1)n-8)=0

=n"-9n+14=0 =>n=2,7
n =7 is only possible.

Solve for 0 the equation Sin m6+Sinn6 =0, where m #n.

Ans:
sinmg+sinng =0
sin (m+n)@ cos (m —2n)0 _

"o=0

= 0

. . m+
= either sin

N 2nzw

m+n
And cos(@j =0

N (m—n)@
2
_@2n+hz
~ (m-n)
2nt (2n+Dz
or

m+n m-n

T
=2n+1)—
( )2
=0

6=

®)

If a, b, ¢ be the sides opposite to the angles A, B, C for a triangle ABC, show that

A-B
atb Cos
¢ Sing
2
Ans:
a+b sinA+sinB
c sinC
. A+B A—B
2sin cos
_ 2 2
ZSingcosg
2
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sin(ﬂ—cjcosA_B A-B
2 2

2 ~ COS ’

. C C . C
smzcos— sin—

Q.70  Derive the formula for the angle between the straight lines y =m;x +c¢; and y =mpx+c;.

®
Ans:

Let y=mx+C, be the equation of line AC which makes an angle 6, with x — axis, so
m, =tan g, and y =m,x+ C, be the equation of line BC which makes an angle 8, with x —axis
so m, =tan @,
The angle between the lines
60=6,-6, or180-(6,-6,)
~.tan @ =tan(6, - 6,)
tan[180— (8, —6,)] = tan(8, —6,)or —tan(b, —6,)
Thus tan @ = —tan(6, —6,)or tan(6, —6,)
= ttan(6, - 6,)

_ 4 tan 6 —tand,

1+tan @, tan 6,

=+ T

1+mm,
m,—m
=..tanf=—"—2=
mm, +1
alm—m
= f=tan"'|——2
mm, +1

Q.71 Find the equation of a straight line which is perpendicular to 2x — 5y = 30 and the sum of its

intercepts on the coordinate axes is 7. 8
Ans:
Let the equation of the line is
y=mx + C
It is perpendicular to Sy = 2x — 30
2
m—=-1
5
-5
Som=— m.m, =—1
) [m,.m, ]

.. Equation of the line is
=—x+c
)

Or2y+5x=2c
Its passing through (x, 0) therefore
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Q.72

Q.73

2c
X=—

5
Again it is passing through (0, 7-x)
~2(7T-x)=2c =c=5

Orl4-2x=5x2 orx=2
Equation of line is 2y + 5x = 10

Find the equation of the circle concentric with the circle 2x2 + 2y2 +8x+10y—-39=0 and
having its area equal to 167. 8

Ans:
Centre of the circle 2x* +2y* +8x+10y—39=0 is [— 2, _—;j

Or x2+y2+4x+5y—%=0
Also area 7’ =167
~r=4
Let the equation of the required circle is
(x=h)?’+(y=k) =r’
= (x+2)°+(y+5/2)* =16

=X’ +4x+4+y° +5y+?=16
x2+y2+4x+5y—?=0

Find the centre, eccentricity, foci and length of the latus rectum of the ellipse

4x2 +9y? —8x +36y +4=0. ®)

Ans:

4x* +9y* —8x+36y+4=0

(4x* =8x)+(9y* +36y)+4=0
4(x*=2x+1)+9(y* +4y+4)-4-36+4=0
4(x—=1)>+9(y+2)* =36

2 2
(=D’ 0+’ _
9 4
Letx-1=X
y+2=Y,
2 2

thus —+—=1
9 4

Centre (0,0) X=0,Y=0

ie. (1,-2)
b> 4 5 V5

Eccentricity e’ =1-—=1-—=>=—>e=-"—
a 9 9 3
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Q.74

Q.75

Q.76

Foci X=fta=x-1=3=>x=4
Or x—-1=-3=x=-2

Foci 4, -2), (-2, -2)
Length=4a=4x3=12

Differentiate from the first principle the function y = tan x. 3
Ans:
y = tanx y = dy = tan(x + 0x)
. Oy .. tan(x+O0x)—tanx . sin(x+0x)cos X —cos(X + 0x)sin x
lim — = lim = lim
By—0 §x  8x—0 Ox 8x—0 Ox.cos X.cos(x + 0x)
. sinox 1
= lim .
-0 X  cOS X.cos(X +Ox)
= sec’ x
2
N ‘1 +x+ )—1
Evaluate Lim X X . 8
x—0 Sin4x
Ans:
I JA+x+x*) -1
im
x=0 sin4x
1+2x
/ 2
= lim 2V F XX (L-Hospital rule)
=0 4cosdx
1
3 (1+2x) 1
4 8
Find the local maximum and minimum values of the function y = sin 3x - 3 sin X,
0<x<2m. 3
Ans:
y = sin3x — 3sinx
L =3cos3x—3cosx
dx
ﬂ:0:> cos3x—cosx=0
dx

= 4cos’ x—3cosx—cosx=0
= 4cos’ x—4cosx=0
= 4cosx(cos’ x—1)=0
z 37 Sn 7
=>cosx=0=>x=—,—,—,—,
2 2 2 2
3z

X=—,—
2

SR
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and cos’x—1=0=cosx=1= cosx=cos0
x=0,2x
d2y

S =-9sin3x+3sinx

dx
2
Atxz%:%:9—3:6>0
X
2
x=Z 8 96n 2T 4 35in 2T =9-3=-12<0
2 dx 2 2

dzy

I =0.

Atx =0, 27,

) ) ) RY/4 . .
Thus maximum is obtained at x = 7 and maximum value is 4.

The minimum is obtained at x = E and minimum value is -4.

xdx

) @3
Vom oo

Q.77 Evaluate

Ans:

j xdx
Vit +a® +Vx -’

= %azjx(\/x2+a2 —\/)cz—a2 )dx

= %az.[x/;dt—%azj-\/;du Let x> +a’ =t xdng

Also let x*—a’=u xdxzd—zu

- %(Ets/z _Zus/zj
4a°\3 3

= %(x2 +a2)% —L()c2 —az)%
a

2
a

= 6—6112{(x2 +a2)% —(x* —az)%}

Q.78 Find the area bounded by the curve ﬁ + x/; = JE and the coordinate axes. 8

Ans:
Letx=0=y=a
y=0=x=a

5 =Va-x
y=a—x—2\/a
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Aziydxz.[(a—x—Z\/a)dx

- . 0
=|ax+ ;—ZJZx%x%}

2%3

B [ —342 +8a2}_ 5a*

7

Q.79 Evaluate J' ( cos X dx

1+Sinx)(2+Sinx)’

@®)

Ans:

= f cos xdx
o (1+sin x)(2+sin x)

d

~

l+sinx=t¢
1, ¢ 1 x=0=1=1
= —dt— —1dt
t t+ T _
1 X—A:I—Z

= [logt]; —[log(t +1)];
=log2 —logl —log3 + log2
= 2log2 —log3

4
= log—
8 3
Q.80 Solve any TWO of the following differential equations:- 24)

(1) xyﬂ=1+x+y+xy.
dx

(i1) (x2 - y2 )dx =2xydy.

(iif) (1—x2)%—xy=1.
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Ans:
()

xyﬂ=1+x+y+xy
dx
dy
Or xy—=~0+x)(1+y)
dx

or —2 dy:(1+x)dx

d+y) X
(1+y) X
Or aly—Ldy:alx+ﬁ
I+y X

O

~y—logl+y)=x+logx+c

M =x> -y, aﬂz—Zy
dy
N =-2xy, B_N =-2y
ox
Thus aﬁ = a—N , therefore eq is exact. Hence solution is
dy Ox

J-(xz - yHdx=C

X 2
Or ——xy"=C.
3 y

(iii)
dy
1-x*)—=-xy=1
( )dx y
dy X 1
Or —— =
dx l—xzy 1—x?

J.1—);2dx

IF=e¢

1 —2x

— dx

e
e 1-x

l1og(1—x2)
= e 2

= 1-x7
yxll—x2=.[ ! dx+c

1—x?

SyVvl=x? =sin”' x+c.

Q.81 If 5 times the 5" term of an A.P. is equal to the 10 times the 10" term, find the 15® term of
the A.P. ®
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Ans:

5" term of an AP =a + 4d
10" term of an A.P = a + 9d
Here 5(a + 4d) = 10(a + 9d)
a+4d=2a+ 18d

a=-14d
ts =a+14d
=a—-a=0

Q.82 If S, denotes the sum of n terms of a G.P., prove that (S;o — Sy )2 =S10(S30 =S20).

t))
Ans:
5 (50— 5 ):a(l—rlo) a(l—r30)_a(l—r20)
10\*30 20 1—1" l—r l—r
201 .10
=—a(fl ;2)[1—}"30—1+r20
-r
_ 21— =)
a-r)’
_ a2r (1>
(1—r)2
2
) a(l—rlo) a(l—rzo)
So—S = —
($10 = 52) 1-r 1-r
a’ 10 20 P
=(1 ¥ [l—r —1+r
-r
aZrZO
= (l_r)z [1”10—1]2
a’r® P
= (1_,,.)2 [1—1”10]
LHS=R.H.S
Q.83  Show that sin A —sin 3A +sin5A —sin 7A — ot 2A ©)

cos A —cos3A —cosSA +cosTA
Ans:

LS = sina —sin 3a +sinSa —sin7a

cosa—cos3a—cosSa+cos7a
—2cos4asin3a+2cos4asina

2cosdacos3a—2cosdacosa
sin a —sin 3a
cos3a—cosa
—2cos2asina

—2sin2asina
=cot2a=R.H.S
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Q.84

Q.85

Q.86

If in the triangle ABC, A = 60°, prove that b, .3 :
c+a a+b a+b+c
Ans:

To prove
1 1 3
+ =
c+ta c+b a+b+c
= Ra+b+c)a+b+c)=3(a+c)a+b)
= 2a’ +2ab+2ac+ab+b* +bc+ac+bc+c?
=3(a*+ab+ca+cbh)
=b*+c’=bc+a’
b*+ct-a’ 1

2bc 2

®)

= COSA= l
2
This is true since A =60°.

Find the equation of the straight line which passes through the intersection of the lines

X +y—-3=0and 2x —y =0 and is inclined at an angle of 45° with x-axis. 3
Ans:
Point of intersection is (1, 2)
x+y=3

2x2y=0 x=1,y=2

3x=3
Let the equation of the line is
y=WX+cC

Here w = tan 45" = 1.

And became the line passing through (1, 2) therefore

2=1+4+C ~C=1

Therefore the equation of required lineisy=x+1 ie.x—-y+1=0

Show that 9x 2 + 4y2 —54x -56y+241=0 represents an ellipse. Find its centre, vertices,
foci, eccentricity, directrices, latusrectum and equations of major and minor axis. 3

Ans:

9x” +4y>—54y—56y+241=0

= (9x% —54x) +(4y*> —56y)+241=0

= 9(x* —6x+9)+4(y° —14y)+241=0

= 9(x> —6x+9)+4(y* 14y +49)+241-81-196 =0
=9(x-3)>+4(y—7)>=277+241=0
=9(x-3)+4(y-7)"-36=0

_ (x—43)2 +(y—97)2 _
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Letx-3=X,y-7=Y

Center of the ellipse = (0, 0)

X=0=2x-3=0=>x=3,Y=0=2>y-7=0=>y=7

Center = (3, 7)

About major axis:-x=a => x-3=2 => x=5;x=5. Alsox=-a=>x-3=2 =

x=0,71,7)
Y=0=2>y-7=0=>y=7

About minor axis: - X=0 = x-3=0= x=3
Y=b=>y-7=3=y=10
Y=b=2>y-7=-3=>y=4

For y=*fb=y-7=3 = y=10,
y=-7=3=>y=4

foci (3, 10)(3, 4)

Eccentricity

2
a

e’ =1-— _1-4s
b 9

-+

Directoriesy=*tb = y-7=123 = y-10=0,y-4=0
Latusrectum4a=4x2=38
Equationx=a = x =5
X=-a=>x=1
Minor Axisy=b = y=10

O | L

y=-b=>y=4
Q.87 Find the equation of the circle which passes (4, 1) & (6, 5) and having centre on the line
4x+y =16. ®)
Ans:
Equation of the circle, x* +y> +2gx+2fy+c=0 ................ (*)

Which passes through (4, 1) and (6, 5)
16+1+8g+2f+c=0

8g+2f+c+17=0 .o (D
36+25+12g+10f+c=0
12g+10f+c+61=0 ..., 2)
Since centre lies on line 4x + y = 16, thus
4g—£-16=0
4g+f+16=0..ccciiiiiiiiiiiiiiiiin, 3)
Equation (2) — (1)

4g+8f+44=0

g+2f+ 11 =0 4
Bg+2f+32=0 .0t 5
Equation (5) — (4)

7g+21=0
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Q.88

Q.89

Q.90

g=-3

Putting the value of g in Equation (3)
-12+f4+16=0

g=-3,f=-4

From Equation (1)

24-8+ ¢c+17=0

32+17+c¢c=0
-15+c¢c=0
c=15

Thus the Equation of circle is: -
x4+ —6x-8y+15=0

edX _ eab
Find the value of Lim
x—=b X-—Db

Ans:

ax ab

e —e

lim form 0/0
x—b X— b

Using L-Hospital rule.

ax
ae ,
=qe"

lim
x—b 1

Differentiate y = tan x w.r.t. ‘X’ from first principle.

Ans:
y = tanx

y+ dy = tan(x + &)

ﬂ — lt Q

dx &0
sin(x+dx) sinx
cos(x+0) cosx

= lim

H—0 &X
_ lim sin(x + dx) cos x —sin x cos(x + )

&0 cos x.cos(x+ ox)dx
_ lim sin(x+ ox — x)

&-0 cOS Xx.COS(x + o)

. (sindx) .. 1 1

= lim Jdim .

a0\ o ) &-0cosx cos(x+ )
=l.——=sec’x

cos” x

sin X

Differentiate y = x +(sin x)* wor.t x’.

Ans:

sin x

y=x""+(sinx)"
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Let y, = x®"V
log y, =sin xlog x
1 d sin x
— D cos xlog x +
v, dx x
d i , inx SINX
l:xsmx lngCOSX_i_xblH.X.
dx X

Let y, =(sinx)"
log y, = xlogsin x
1 .
—@:logs1nx+ -
y, dx sin x

. % = (sin x)"[logsin x + x cot x]
by

COS X

dx dx dx

—X

Q.91 Prove that straight line 2+ Y =1 touches the curve y =be % at the point where the curve
a

crosses the axis of y. 8

Ans:
—x

The point where the curve crosses the axis is given by put x=0= y=>b. Y =be *

:Q:—_bea:{ﬂj __b
dx a dx ), a

Equation of tangent at the point (0, b)

y—bz_—b(x):>ay—ab=—bx
a

:>bx+ay=ab:>£+1=l
a
Hence Proved.
X2 y2
Q.92 Find the volume generated by revolving the ellipse >t 5= 1 about x-axis.
a b

®
Ans:

Required value = 2jﬂy2dx
0
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Q.93 Prove that J- log sin xdx = —glog 2.

Q.94

Q.95 Solve 3e* tan ydx + (1 —e* )sec2 ydy =0.

%

0

>
=3
7

iy Sty ©

~
Il

logsin x

logcos x

[\
~
Il

(logsin x +log cos x)dx

log sin x cos xdx

T

[\
~
Il

1l
Sl [N S|y Oy

2
logsin2x— j log 2dx
0
3 /4
= 21 = [logsin 2xdx—log2
0
2x=t=2dx=dt

% dt r«
21 =|logsint———1log?2
!g S5 loe
T
2 =1—-"log?2
> g

-7
= [1=——-Ilog?2
> g

Ans:
- -1 .3\3
j(sm X) I
1-x*

N
Let sin" x=1= dx
N1=x?

c—1 N4
:(sm X) te
4

=dt

4
J't3dt:%+c
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Ans:
3e* tan ydx+ (1—e*)sec’ ydy =0
X 2
3¢ e+ Y gy =0
1-¢" tan y
I,+1,=0

3.[ ¢ dx+logtan y=c
1-¢"

Let 1—e* =¢
—e'dx=dt

—3j£+logtany:c
t

= logtan y—3logt=c

t
= log ar;y:c
t
t
an;y3 .
(1-e”)

tany=c(1—e")’

Q.96 Solve (1 +x2 )j—y +2xy —4x2 =0 subject to the initial condition y(0)=0.  (8)
X

Ans:

dy 2x 4x
-+ 2 |1V= 2
dx \1+x 1+x

LF = J-_de =) = (14 x7)
1+x°

y.(1+x*) = J-4x2dx+c

3
y(1+x2)=4%+c

x=0,y=0
=c=0
_ A
T30+

Q.97 How many terms are there in a finite AP whose first and fifth terms are respectively —14 & 2
and the sum of terms is 40. 8

Ans:

Let first term in AP be ‘a’ and ‘d’ be the common difference.
According to the given condition

First term a = -14

Fifth term a +4d =2

-14+4d=2
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4d =16
d=4
According to another condition

40 = g[z(—m) +(n—1)4]

[—28+4n—4]

= Z(4n-32)

NS oS

80=-32n+4n’

4n*—-32n-80=0

n’—8n—20=0

n(n—10)+2(n—-10)=0

Neglecting n = -2 because no of terms cannot be negative
.. The only possibility is n = 10.

Q.98  The sum of three numbers in G.P. is 13/12 and their product is —1. Find the numbers.

®
Ans:

) a
Let the three numbers in G.P be —, a, ar
r

Then according to the first condition

a 1
—+a+ar=—
r 12
(1 j 13
a| —+1+r |=—
r 12
2
L T (1)
r 12

According to the second condition

a

—*qgxqr=-1

r

a’=-1

a’=(-1)’

A=-1 (2)
Substituting the value of @ in equation (1)

3 1+r+r? _E

r 12
124+12r+12r* ==13r
12r2+25r+12=0

~25++/625-576
24

_ —25%449  -25%7

24 24
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18 —32
24 24
3 4

9

43

a=-l,r= _3
4

Then the three numbers be

a )
—,a,ar ie

Whena=-1,r= —%

Then the three numbers be

a )
—,a,ar ie
,

-1 4
g

3
-1,

W | A

3
4’

Q.99 If A+B+C=180°, prove that

cosA+cosB—cosC = —1+4cosécosEsin—
2 2 2

Ans:
Given A+ B + C =180

To Prove that cos A+cos B—cosC = —1+4cos§cos§sin3

L.H.S.

cosA+cosB—cosC =(cosA+cosB)—cosC

= (2cosA+BcosA_Bj—cosC
2 2

= ZCOS(lgo_CjCOS A-B —cosC
2 2

= 2005(90 —%J coSs A=

2
_B—(l—ZsinZEJ
2

= 25in£cos
2

)

®)
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ZZSiHECOS — —1+2$in2£
2 2
. C][ A-B . C
= —1+2sin—| cos +sm—}
2 2
= —1+25in£ COSA_B+sin180_(A+B)}
2 2
= —1+25in£ cos _B+sin 9O—A+B
2 2
. C A—B +B
= —1+2sin—| cos +cos
2 2 2
. C A B A B
= —1+2sin—| cos| ——— |+cos| —+—
2 2 2
= —1+25in% ZCOSé+COS§} =R.H.S

Q.100 In any triangle ABC, prove that

b2+02—a2 _tanC

a2 +b2—c? tanA

Ans:
b*+c*—d?
L.H.S. b+c-a —_2abc
at+b*-c* at+b*-¢c?
2abc
cos A
- KsinA _ tan C = R.H.S.
cosC
KsinC

®)

Q.101 Find the vertex, axis, focus, latus rectum and directrix of the parabola X2+ 2y —-3x+5=0.

Ans:

The given equation is
2 4+2y-3x+5=0

x> =3x=-2y-5

73
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Find the equation of the circle which passes through the points (1, 1) & (2, 2) & whose

DEO1/DC01
x——=2X, +H =Y
8
) GEE) S —
Comparing it units X ° =—4aY
da=2, a= l
2
Vertex (é,—gj
2
AXis x —é =0
2
Focus [3,—§j
2 8
LR. 2
Q.102
radius is 1.
Ans:

X2+ y +2gx+2fy+c=0

ey

equation (1) passes through the point (1, 1)

M +@)>+2gM+2f D) +c=0
2¢ +2f+c=-2

2)

equation (1) passes through the point (2, 2)

(2)*+(2)° +2g(2)+2f(2)+c=0

4g+4f+c=-8

Also radius = 1

g +f-c=1

Solving equation (2) and (3)
2g-2f=6

g+f=-3

Solving equation (3) and (4)
4g+4f+c=-8

g’ +f* —c=1

g +dg+fr+af=-1
Solving equation (5) and (6)

(B f)P+4(B= )+ f24af =—
O+ fP+6f —12—4f + f2+4f =—7

2f+6f+4=0
fr+3f+2=0
(f+D(f+2)=0
f=-1
g=-3+1=-2
g+ fi-c=1

3)
“)

&)

(6)

f=-2
g=-3+2=-1
g+ f-c=1
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Q.103

Q.104

Q.105

4+1-c=1 l1+4-c=1

c=4 c=4

Thus the required equation of the circle is

X +y —4x-2y+4=0 & X' +y?=2x—4y+4=0

Find the equation of the straight line perpendicular to 7x + 9y — 3 = 0 and passing through
(3.8 ®)

Ans:
Equation of straight line perpendicular to 7x+ 9y +3=01s9x -7y +k =0
It passes through (3, 8)

“* Any line perpendicular to ax + by + c=01is givenbybx +ay +k =0
93)-7(8)+k=0

27-56+k=0
k=29
Thus the required equation be
X -Ty+29=0
Differentiate from the first principle the function y = sin 3x. 8
Ans:
If f(x) =y =sin 3x
Using first principle
dy o fath) = f()
dx h—0 h
ﬂ —lim sin(3x+3Ah)—sin3x
dx h—0 h
3x+3h+3x) . (3x+3h—-3x
2cos sin
. 2 2
= lim
h—0 h
6x+3h) . (3h
2cos sin| —
. 2 2
= lim
h—0 h
sin 3h
= lim2cos Ox+3h 2 ><é
h—0 % 2
2
=2 Cos[gj(l) *E
2 2
=3 cos 3x.
Evaluate Limw . 8

x—0  sin> x
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Ans:
] tanx —sinx tan0O-sin0 0-0 O
lim S = 3 = 0 =— Form
X — (0 Ssin’X sin” 0
i . 1
smx_sinx smx( —1]
1i COS X = 1 COS X
im —————= lim
X — 0 sin® x X — 0 sin x.sin” x
B 1—cosx B 1—-cosx
im = lim
X_>0cosx(1—cos2x) x — 0 €0s x(I—cos x)(1+cos x)
1 1
lim =—

X — (0 €os X(I+cos x) 2

Q.106 Find the points of maxima or minima values of the function y = x> —18x% +96x..
@®)
Ans:
y=x"—18x>+96x
Differentiating both sides w.r.t ‘x’

ﬂ:3x2—36x+96 --------------------------------- (1)
dx

Put ﬂ =0
dx
3x° =36x+96=0
x> —=12x+32=0
x*—8x—4x+32=0
(x—=8)(x—4)=0
x=28,4
Differentiating (1) w.r.t x both side
2
Y _6x-36

=

dx
2

Atx=4. LY Z64)-36=-12<0

3 =
X

~.x =4 is a point of maxima and maximum value
y=(4)’ —18(4)* +96(4)

=64 - 18(16) + 384

=64 -288 + 384 = 160

2

Atx =8, ‘; Y —6x8-36=12>0

3 =
X

. x =38 is a point of minima and minimum value
y=(8)" —18(8)* +96(8)
=512-1152 +768

= 1280 - 1152
=128
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Q.107

Q.108

Evaluate .[ $in 2x dx .

acos2 x+bsin2 X

Ans:

J- sin 2x I

acos’ x+bsin’ x

Put acos’ x+bsin*x=t
Differentiating both side w.r.t ‘x’

a2cos x(—sin x)+b2sin x(cos x) = %
X

—(asin2x)+(bsin2x) = ﬁ
dx

(b—a)sin2x=£
dx

sin 2xdx = dt

b—a
1 1
= —dt
b—ajt

= I logltl+c (D)
b—a

loglacos® x+bsin® x| +c cee(2)
b—a

Evaluate jloL—i_X)d

0 1+X

Ans:
Put x =tan @, dx =sec’ &d60
x=0,0=0

T
x=1,0== 1
1 (1

4
Let I = [log(tan x+1)dx
0

log(tan x +1)dx (D)

O e [y

Using property jf(x)dx = If(a —Xx)dx
0 0
s V4
I= Ilog(l + tan(— - dex
0 4
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Q.109

—
Q
aQ

(H_l—tanxjdx
1+tan x

(1+tanx+1—tanxj
dx

Il
Sl [N O N Ot [N Otk [N O]y

—
@]

g 1+tan x

log( 2 jdx
1+tan x

[log2—log(1+ tan x)]dx

T

4
log 2dx —j log(1+ tan x)dx
0

H
= 1og2j1dx—1
0

T

21 =log2.[x]}

V4
20 ="1log?2
7 log

T
I =—1log?2
2 g

2 2
y

Find the area enclosed by the ellipse Y o,

a’ b’
Ans:
The equation of the curve is

The curve is symmetrical about the axis
.. Area enclosed by the ellipses

®)

= 4 (area enclosed by the ellipse and coordinate axes in first quadrant)

Required area = 4 I vdx
0

78



DE0O1 /DC01

MATHEMATICS-I

= 4J. “Na* —x*dx
= ﬁ{ﬁxlaz —x’ +a—zsin_1(£ﬂa
2 2

a all,
4b 1( \/7);_'__ _( _1[)6)}“
a 0
= Zabz
2
= Zab sq units

Q.110 Solve xzdy +y(x+y)dx=0

Ans:
x*dy+(xy+y*)dx=0
xzdy =—(xy+ yz)dx

dy _ xy+y’
dx x’
Lety=vx (homogenous form)
Differentiating both side w.r.t x
dy dv
—=v+x—
dx dx

dv xvx+v°x’
L

dx X

V+xﬂ=—(v+vz)
dx

5 ! dv+ldx=0
Ve 42y X

Integrating both side
j ! dV+IldX=deX
X

v24+2v

J-mdv+jidx=,[0dx
lv+1-1|

2(1) s

+log|x| = 210g|c|

79
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y
log—*—|+2log|x| = 2log|c|
Y42
X
log 4 +10g‘x2‘ = 210g‘cz‘
y+2x
2
yx
log 2 = 10g|c1|
Taking antilog on both sides
2
w .
2x+y

y)c2 =c,(2x+Yy)

Q.111 Solve %+%y =x>-3. 8)

Ans:

Comparing the above equation with %+ py=0
X
P= l ,0=x"-3
X

[
ILF=e¢ =e " )
LF= e =x (2)
Required solution

Y(I.F) = j O.(I.F)dx+c
y.X= J- (x> =3)xdx+c
Xy = j (x* =3x)dx+c

j Pdx

X 3x’
xXy=———+c 3
y 5 3)
_x 3 ¢
VTS T T

1
QU2 If (x+iy)’ =a+ib where x,y.a,be R Show that >+ =42 ~b2)  (7)
a

Ans:
We have (x+ iy)% =a+ib

x+iy=(a+ib) =(a3 —3ab2)+i(3a2b—b3):>x=a3 —3ab*, y=3a’h-b’

EE -3b°, Y =347 - p?
a b
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%=a2 —32+3a —b>  =da’ —4b>  =4la® -b?)

X
~+
a

Q.113 Put the following in the form r (cos 6 +isin 8), where r is a positive real number and

—n<0<m. 7
Ans:
(1+71)/(2-1)*
Let r (cos@+isinf) = 1+712
2-10)
_ 47 147 _(47)G+4) _-25+250 _
4-1-4i 3-4i 9+16 25
s rcos@=—Lrsin@=1, 1’ =2=r=v2 snf=— —g==
V2 4

2-i)?

L7 ﬁ[eos%+isin¥j

Q.114 A two-digit number is four times the sum and three times the product of the digits. Find the

number. 7
Ans:

Let the number is 10x + y where x is tens digit and y is unit digit.

Given 10x+y=4(x+y) (1)

and 10x+ y =3xy 2)

From (1),we get

6x=3y = y=2x
Using this in (2), 10x + 2x = 3x(2x) or 12x = 6x> or x> 2x = 0
= x=0, x=2.

If x =0, then y =0 whichis inadmissible. If x =2 then y =4, hence the required number is
10(2) +4=24

9

Q.115 Solve the simultaneous equations: \/g + \/z = % ;Xx+y=10. @)
y X

Ans:
We have

= xy=16
Thus, the given system of equations is
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Q.116

Q.117

x+y=10, xy=16 =>y=10-x andx (10-x) =16
=>x - 10x+16=0 = x=2,8

If x=2, y=8. Andif x=8, y=2.

Hence roots are x =2, y=8and x=8.y=2

The diagonal of a square lies along the line 8x —15y =0 and one vertex of the square is (1,
2). Find the equations of the sides of the square. @)

Ans:
Let ABCD be a square such that the diagonal AC is 8x — 15y = 0 and the vertex B is (1,2). We
have to find the sides passing through B clearly, sides BA and BC pass through B(1,2) and are

inclined at an angle of 45° to the diagonal AC. So, the equations of BA and BC are

+ 0
y—Z:HFLMSO(x—I) where m is the slope of the line
1F+ mtan45
+1 +1
8x—15y =0 i,em_E /5 (x—1) or y—2= ¥is (x—1)

1F8 -85

-1
and y-2= /5 (x—1) = 23x=7y-9=0 and7x+23y-53=0.......(3)

1+8/s

Coordinates of A, C are [135 72 j (795 424)

2897289 )7\ 289289

other two sides are parallel to the sides (3)

hence are 23x-7y=c,, 7x+23y=c,

These respectively pass through C and A. We can find ¢,,c, by using this condition.

Find the centroid and incentre of the triangle whose sides have the equations
3x -4y =0, 12y+5x =0 and y—-15=0. @)

Ans:

Let ABC be the triangle whose sides BC,CA and AB have the equations

y -15 =0, 3x - 4y = 0, 5x +12y = 0 respectively. Solving these equations pair wise we can
obtain the coordinates of the vertices A,B,C as A(0,0), B(-36,15), C(20,15) respectively
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200
A
3x+4y=0 5x+12y=0
(20,15) C B~ (-36,15)
y=15

Centroid:
The coordinates of centroid are

[0—36+20 0+15+15j_[—16 10}
373 37

For Incentre:
We have

a=BC=+/(-36-20) +(15-15) =56
b=CA=+/20? +15? =25
c=AB=4/(-36-0)° +(15-0)° =39

..Coordinates of incentre are
(56X0+25><—36+39x20 56x0+25x15+39x%x15

9

j =(-18)
56+25+39 56+25+39

Q.118 (i) Find the equation of the circle which touches both the axes and whose radius is 5.
(i1) Find the coordinates of the centre and radius of the circle

2x2 +2y% —3x+5y=17. (7)

Ans:
(1) The equation of circles which touch both the axes are

(xia)2+(yia)2 =a’

and (xta)’ +(y$a)2 =a’

Here h =k = ta and radius equals 5, Therefore circles are
(x£5)2 +(y£5) =25 and (x£5)* +(yF5)> =25
x*+y>+£10x£10y+25=0 and x> +y>*+10xF10y+25=0

(i) In the given equation the coefficients of x> and y* one not unity.
We have to re-write the equation to make the coefficients of x* and y* unity. We
have2x* +2y* =3x+5y =7
=x"+y’ —§x+§y:—
2 2 2
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. 3 -5 . 3\ ?
The coordinates of centre are Z’T and radius= Z +|— | +—

_ |2 BT :%m

16 16 2
Q.119 Find the equation of a circle passing through the points (1, 2) and (3, 0) and cutting an
intercept 4 on the x-axis. @
Ans:
Let the equation of the circle be
X+ Yy +2gx+2f/y+c=0 (D

Since it passes though the points
(1,2)and (3,0)
1+4+2g+4f+c=0

=>2g+4f+c=-5 2)
and 9+6g+c=0 = 6g+c=-9 (3)
Also the length of x-intercept is 4

= 2\/g’-c=4
= g’—c=4 4)
From (3) and(4)
g’ —(-9-6g)=4
g2 +6g+5=0

(g+5)g+1)=0 g=-1,-5
From (3),if g=-1,c=-3
ifg=-5,c= 21
Also from (2) ifg=-1, c=3thenf=0
andIfg=5,c=21thenf=-4
Equations are x>+ y> —2x—3=0,x"+y* —10x—8y+21=0

Q.120 Find the equation of the parabola whose focus is (3, 0) and the directrix is 3x +4y = 1.

(7
Ans:

Let P (x, y) be any point on the parabola whose focus is S (3,0) and the directrix 3x+4y =1
Draw PM perpendicular to 3x+4y =1. Then, by definition for parabola

SP=PM = SP>=PM*

Z
M P(x,y)
3x+4y=1 S(3,0)
Z/

84



DE(01 /DCO01 MATHEMATICS-I

Q.121

Q.122

2
:(x_3)z+yz:{wj

) (3)c+4y—1)2
- 25
or 16x> +9y*> —24xy—144x+8y+224=0 is the required equation of parabola.

or x> —6x+9+y

Find the equation of an ellipse whose foci are at (+ 3, 0) and which passes through (4, 1).

(7)
Ans:
Let the equation of ellipse be
2 2
x—2+Z—2 =1. The coordinates of foci are
a
(taeo0)=>ae=3> ezi. But b’ =a2(1—€2) = b’ :az[l—%} ............. (1)
a a
Also the ellipse passes though (4,1)
16 1 1 16 a’-16 a’
> —4—=1=>—=1-— = or b’ = . Substituting in (1
a® b’ b* a’ a’ a’-16 gin (D
9 a’
:az(l——jz
a’ a’-16
2
or a’>-9= 2a
a —-16
or (a2 —9)(a2 —-16)—a’> =0
or a*-26a’+144=0
or (a>-18)a>-8)=0
a’*=18,a> =8
If a®> =18,b* = 18 =9
18—16
2 2 18 . 2 2
If a =8,b- =——— =—1(not possible)...a” =18, b =9
8—16
X2 2
Equation of ellipse is ~— +2— =1
18 9
2
If y\/l—x2+x\/1—y2=1,provethatﬂ=— 1=y . ©))
dx 1-x2
Ans:
Given
yWl=x* +x4/1=y* =1
Diff. w.r to x
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\/1 Xy ——t 41—y +x—(_2y) ﬂ=0

[J—
l

1-

1-x?

Q.123 (i) A man 2 metres high walks at a uniform speed of 6 metres per minute
away from a lamp post, 5 metres high. Find the rate at which the length of his shadow

increases.
(i) Use differentials to find the approximate value of +/0.037 . 7
Ans:

(i) Let AB be the lamp-post. Let at any time t, the man CD be at a distance x meters from
the lamp-post and y meters be the length of his shadow CE.

Then ?= 6 meters / minute (given)
t

Now, triangle ABE and CDE are similar, therefore
AB AE +
___:>5_x y:>3y=2x

CD CE 2 y

AW
N

A C E

B

N Y N T SN
dt dt dt dt

Thus, the shadow increases at the rate of 4 meters/minute.
(i) et y=f(x)= Jx

x=0.040 andx+ Ax= 0.037

then Ax = -0.003.

Forx =.040, y=.2

Let dx =Ax = —0 003

1
Now, y = \/_ 3 =
dx 2\/;
= [QJ = L By using dy = ﬂdx we get dy = l(— 0.003) = =
dx ). o O dx . 400
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-3

Now, Ay is the approximately equal to dy, so Ay =——.

Hence +0.037 =0.2+A y=0.1925

400

Q.124 A square piece of tin of side 24 cm is to be made into a box without top by cutting a square

from each corner and folding up the flaps to form a box. What should be the side of the
square to be cut off so that the volume of the box is maximum. @)

Ans:

X 24-2x

Let x cm be the length of a side of the square which is cut-off from each corner of the plate.
Then sides of the box as shown in fig. above are 24 - 2x, 24 - 2x and x.

Let V be the volume of the box .Then
V=(4-2x) x
=4x —96x* +576x

d_V =12x* —192x+576
dx
2
d ‘2/ =24x-192
dx
For maximum or minimum V,
dav

d—=0:>12x2—192x+576=0:>x=4,12
X

But x = 12 is not possible , thus x =4

2
Now, d ‘2/ =24%x4-192 =96-192
dx” ) _,
=-96 <0
Thus, V is maximum
when x =4

Hence, the volume of the box is maximum when the side of the square cut off is 4 cm.

Q.125 Evaluate the following integrals

i) J' \/5 dx (i) J'

87
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(1)

I\/l _j\/l_xz dx

Let 1-x*=z> = =2xdx=2zdz =

| ZdZ:—jdz—— =—J1-x
Z
From (1)

J‘w/l_ dx =sin” x+ 1 x> +C

ii —sin x
W o= [ g
1+smx sin” x
1-sinx
=J- - dxzj-seczxdx—.[secxtanxdx = tan X — sec X +C
cos” x

Q.126 Draw the rough sketch of area enclosed by curves y2 +1=x, and x =2. Also find this

Q.127

area. 7

Ans:

The point of intersections of

y>=x-1, and x=2 are (2,1) and (2,-1).
Required area is shaded area in the figure

| =j(y2+1—2)dy =j(y2—1)dy

J-(xz X )dy

3 1
=2
( 3 yj—l

:‘l—l+l—l‘ _ ‘g_ 2‘ _ 4. Area:iSq units

3 K T3 3

Using integration, show that the volume of a sphere of radius a is 4 na’. ™)
Ans:

The sphere is generated by the revolution of a semi circular area about its bounding diameter.

The equation of the generating circle of radius ‘a’ with centre at origin is x* + y*> = a’

310,a)

(}\‘\ o = D) PV CC\/ o)
(-5
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Let A A” be the bounding diameter about which the semi-circle revolves
.. The required volume of the sphere

= 2J.7Lyzdx
0
a x3 a a3 4
=27Z'I(a2—x2)dx =271 a’x—— =271 a’ —— =—m’
0 3, 3 3
Q.128 Solve the following differential equations
) vy (2 (ii) coszxﬂ+y:tanx
dx dx
2
i) S 5 46y = ex (14)
dX2 dx
Ans:
W dv_ e +xle™
dx

Separating the variables

@ _ (e)‘ +x2)dx or e’dy = (ex +x2)dx,

e’

On integration, we have
3

R . .
e’ =e +?+c , ¢ arbitrary, as the general solution.

d d

cos?x P 1y=tanx = P isec? xy=sec’ xtanx
dx dx

This is linear differential equation

2 ’
LF = ejsec xdx =etdnx

(i1)

Solution is
y-et = J'e“““‘.sec2 xtan xdx +C

Let tan x = t, then sec’ x dx=dt and integral on r.h.s. becomes
J-e' -tdt = te' —Il-e'dt =te' —e¢' s=tanxe"™ —e"""
~.Solution is ye“* =¢“*(tanx—1)+C
or y=(tanx—1)+Ce ™"
(i) a2y
dx’ dx
Let y=e™ is the solution of (1), then auxiliary equation is
m*—S5m+6=0= m=2,3
C-F-=ce™ +ce™
1 . 1 a _ 1 4

e’ = e =
D?-5D+6 16—-20+6 2
The general solution of differential equation is

PI=

y=CF+Pl =ce* +c,e™ +%e4" . Where c¢,,c, arbitrary
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Q.129 (i) Find a unit vector perpendicular to both the vectors i— 23 +3k and i+ 23 ~k.

(ii) If a and b are unit vectors inclined at an angle 0, then prove that

0

. 1
sin—=—
2 2

A

a-b

(ii1) Find the moment of the couple formed by the forces 5i+k and —5i—k acting at the

points (9, -1, 2) and (3, -2, 1) respectively.

Ans:

() Let the unit vector perpendicular to both the vectors is C=ai+ bj + ck

(i)

(ii1)

Let A=i-2j+3k,B=i+2j—k
A and C are perpendicular to each other
= A-C=0 = (i—2j+3k)-(ai+bj+ck)=0
= a—-2b+3c=0 -----mememee- (1)
Also B and C are perpendicular
—B-C=0 = (i+2j—k)-(ai+bj+ck)=0
= a+2b—c=0 - (2)
from (1) and (2)
a b ¢
2-6 3+1 2+2
a b c
4Ty
—a=—-41, b=44, c=41 = C=(-4A)i+44j+4lk
=[C) =44 +(42) +(44) =162 +162 +162 =431
unit normal vector
_C  —Adi+AA+4Ak -+ j+k

o 4 INE]

G-h=1-1-cos@ =cosf
A~ * _(~ 7P VI £ SN
Now |a—b =(a—b) =(a) +(b) —2a-b =14+1-2cosb
:2—2(1—25in2gj =4sin2g
2 2
A2 Al Al
sasin?? 2la—b :>2sin€:‘&—b ~sin? = Lazp
2 2 2 2
M =nrXf +rXf,

Here r, =9i— j+2k, r, =3i-2j+k
fi=5i+k, f,=-5i-k
Now
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i j k
nxfi=9-1 21 =-i+j+5k

50 1

i j k
nxf,=3-21

-50 -1
M =i- j—5k.

=2i—2 j—10k

Q.130 Find the term independent of x in the expansion of

15
2
3K — — 7
{X Xz} (7)

Ans:

15
Given [3)6 —%} . Let (r+1)th term be independent of x.
X

Now T.,, =15, (3x)15"(— %) =15.3"7"(=2) x"
: P :

For this term be independent of x, we must have
15-3r=0=r=5, So, 6™ term is independent of x.

T, =15.3"(-2) =-15.3"2°

Q.131 If A+B+C=II prove that

2 %+sin2 B 2 %ZI—ZCOS % cos B sin < @)

sin —sin

Ans:
Given A+ B+C=ux

. ,A .,B .,C . ,A .(B+C).(B-C
SIn” —+sin"—-—81m" — =sm- —+Sin Sin
2 2 2 2 2 2
LA (7-A B-C) . ,A A . (B-C
=Ssin" —+Ssin COS =Ssin" — + CoS—Ssin
2 2 2 2 2 2

, A A . (B-C A A . (B-C
=1-cos” —+cos—sin =1—]cos—| cos— —sin
2 2 2 2 2 2
=1—cosé CoS Z—B+C —sin B;C :l—cosé sin B+C —sin B-C
2 2 2 2 2 2 2

Al . B C B. C . B C B . C
=1-cos—| sin—cos—+cos—sin— —SIN—COS— + COS—SIn—
2 2 2 2 2 2

=1—cos§'2cos§sin% =1—2cosécos£sin£
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Q.132 If x=a+b,y=aa+bp z=af+ba where o, are complex cube roots of unity show that
Xyz = a’+b’. (7)

Ans:
Given x=a+b, y=aa+bpf
and z=af +ba
Let a=w,B=w
x=a+b,y=aw+bw2
z=aw’ +bw
Now xyz = (a + b)(aw + bw*)(aw® + bw)
=(a +b)[azw3 +b*w’ +abw’ + abw4]
=(a +b)[a2 +b? +ab(w2 + w)]
= (a+b)(a2 +b? —ab)
=a’+b’

Q.133 If the roots of the equation (c2 —ab)x2 —2(&[2 —bc}t+(b2 —ac):O be equal prove that
either a=0ora’ +b’ +c¢> =3abc .

(7)
Ans:
Given that the roots of
(c2 - ab)x2 - Z(a2 - bc)x + (bz - ac)z 0 are equal.
= The discriminant of the equation is zero
4(612 —bc)2 - 4(6‘2 - ab)(b2 - ac)= 0
or (a4 +b°c” - 2a2bc)— (bzc2 —ab’ —ac’ + azbc)z 0 a*+ab*+ac’-3a’bc=0
ala® +5* +¢* —3abe|=0 = either a=0 ora® +b* +¢* =3abe
Q.134 Find the derivative of sin x 2 from the first principles. 7

Ans:
let f(x)=sinx?.Then
if(x) __lim S+ h)_ f(x)

“h—0

dx h

. 2 . 2
lim sm(x + h) —sin x
“h—0

h

| 2hx+h? 2x%* + 2hx + h?
2sin| ——— |cos
__lim 2 2

“h—0
h
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Q.135

2sin 2hx+h? in 2hx+h’

i 2 2x+h 2x% 4+ 2hx + h? i 2 i oxah

_ (@x+h)

h—0 xth > " COS 5 = 150 Pt I "h—0
h(j h

2 2

— 2 _ 2
“hso =1-2x-cosx” =2xcosx

lim (sz +2hx+h* J
cos| ———MM8 —

Take A semicircle with a rectangle on its diameter as shown in the figure below. If the
perimeter of the figure is 20 feet, find its dimension in order that its area may be maximum.

D C
(7
Ans:
Let ABCD consists of a rectangle and let the semi-circle be described on side AB as diameter.
Let AB=2x and AC = 2y. Let P be the perimeter and A be the area of fig. then
P=2x+4y+mx -----mmmommm- (1)

2

A= Q)(2y) 47 e @)

2 2 2
A=4xy+ﬂx7 =x[20—2x—ﬂ:x]+ﬂx7 [Given P=20] =20x—2x* —m® + 2

o’ dA d*A

=20x-2x" —-=—, —=20-4x-m,—5=-4-7
2 dx dx
For maxima or minima, d—A=0,Thus 20-(4+7m)x=0 =>x= 20
dx 4+
d*A . .
Also 1 =—4 — 7 <0 for all values of x. Thus, A is maximum when
X
xzﬂ.From(l),ZOZZ( 20 j+4y+7r( 20 j
4+r7x 4+ 4+
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— 7 -2 | ay = 4y =20 20C2ED)
4+7 4+r

_20(4+7)-20(2+7) _80+207-40-207

4+ 4+rx
4y = 40 y= 10 . So, dimensions of rectangle are
4+ 4+
2x = 40 , 2y = 20 and semicircle top has radius
4+ 4+ +7
Q.136 Evaluate Lt sz Fx+l)- xj. (6)
X—>00

Ans:

2
2 2 2 2
< : (\/x +x+1) - X - X +x+1—-x
e B B R e b

x“+x+1+x x“+x+1+x

__lim

x+1
. NxP+x+1+x

1
—+l 1 11

lim X _ _

. 1 1 JI+0+0+1  1+1 2
I+—+— |+1
X X

Q.137 The rectangular co-ordinates of a point on the curve
X =3c0s0 —cos 0, y =3sinf — sin®0. Find the equation of the normal at any point on the

Divide by x =

are

curve and show that at the point with 6 =T 4 the normal passes through the origin.
®)

Ans:
Here x =3cos@—cos’ @, y=3sinf—sin’ @

d
dy _ %9: 3cos@—3sin’ fcosd 3cost9(1—sin20)

dx d%w —3sin@+3cos’ @sin€  —3sin Ol —cos® 6)

_ 3
= ?038 9 Equation of normal is
sin” @
-3
y=n =ﬂ(x—xl) , y—3sin@+sin’ @ = s1n3t9 (x—3cosl9+cos349)
dy cos” @
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y =x = The equation of normal passes through origin,

Q.138 Show that the curves y2 =4ax and ay2 =4x> intersect each other at point (a, 2 a) at an

Q.139

Q.140

angle tan ™! % @
Ans:
Solving for (x,y)
y? =4ax, ay’ =4x’
a(4ax)=4x3,4a2x=4x3,x=a y=2a and x=0,y=0

A point of intersection is (a,2a)

Now. 6 = tan (uj

1+mm,
. 4 12x*  12a°
Here slopes at point (a,2a) are m, =24 = landm, = Al az =3
2y 2ay  4da
f=tan"" (ﬂj =tan”' (gj =tan~' [lj
1+3 4 2
. . . 1 . A1 1-x2
Differentiate sin with respect to cos 5 7
1+x 1+x
Ans:
. 2 S 1=x7
Let u=sin l—xz, v =cos™ xz
1+x
du _

Let x=tan@, u=260=2tan'x, v=2tan ' x > u=v 1

s

Prove that the straight line joining the mid-points of two non-parallel sides of a trapezium is
parallel to the parallel sides. ™)

Ans:
Let ABCD be the given trapezium. Let the position vectors of A,B,C and D with reference to

some origin O be a,b,cand d respectively.

Let P and Q be the mid-points of AD and BC respectively. Then, the position vectors of P and
Q are

and b ;— ¢ respectively we have , AB=b-a andDC=c—-d

Since DC is parallel to AB , Therefore there exists a scalar A
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such that
DC=4 AB = c—d=Alp—a) -eemees (1)

Now PQ = position vector of Q-position vector of P

:(5+5]-(5+dj Ap-aele-d) =1p-a)s 26-a)

2 2
1 ~ - 1 —
:E(/l+1)(b—a) =>(+1JAB e 2)
This shows that PQ is parallel, to AB. But, AB is parallel to CD,
Therefore PQ is parallel to CD

Q.141 Find a unit vector that is perpendicular to both the vectors
T Y

a =4i+3j+k
(7)
- - - -
b =2i— j+2k
Ans:
a =4i+3j+k.
b =2i-j+2k
ijk
axb=14 3 1| =i[6+1]-j[8-2]+k[-4-6] =7i-6j-10k
2-12

‘Exl_)‘ = J49 436 +100 = /185

axb _Ti—6j-2k

nN=——=
ax b‘ V185
Q.142 Find the square root of 12-6i. 7
Ans:

Let z be the square root of 12-6i

then z° =12—-6i, z=x+iy or x’—y’>+2ixy=12-6i

:>x2_y2:12’ xy=-3 :>x2:6+3\/§ :>X=i/6+3\/§

-3

y:i\/6+3\/§

Q.143 Evaluate the integral
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Ans:
3x+1
/ (

x—2)2(x+2)
W+l _ A B C
(x-2)(x+2) x=2 (x-2) x+2

dx

= 3x+1=A(x—2)(x+2)+ B(x+2)+ C(x—2) Putting x = 2 we get B=%

Putting x = -2 we get C=I—65

Comparing coefficients of x> on both sides of the identity. we get

5 3x+1 5 1 7 1 5
A+ C=0oDA=— = ——" —  _=—_. +—. _
16~ (x-2P(x+2) 16 x-2 4 (x-2) 16(x+2)

3x+1 5 1 7 dx 5 dx
= ™ el s 2™ oy T1ed e

x—2)2(x+2)

5 7 5
=—Ilog (x—2)————=-—loglx+2)+c
1602 (=2) 4x—2)"16 gle+2)
Q.144 Evaluate the definite integral

T

xsm;( dx ©6)
ol+cos™ x

T xsinx
1:{1 dx (1)

Iff xs1n7z x)dx
0 1+c0s )

T(r-x) sinx |
= —(2)
o 1+cos®x

Adding 1 and 2, we get

21=j(ﬁ—x+x)s1nxdx=ﬁj' sinx .

o l+cos®x o 1+ cos’ x
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Let cosx=t,—sinxdx=dt
When x=0,r=1
x=xm,t=-1

- dt -7 v -7 2l 7 71 x
= > Il+t2 = (tan 1t)+1 ZT[tanl(—l)—tanl(l)] =7[____}:T

+1

8a

Q.145 Find the area bounded by the parabola x% = 4ay and the curve y = 2—42 , where a > 0.
X" +4a
®)

Ans:
(13

The curve y = —1s symmetrical about y-axis. Equating to zero the coefficient of the

x> +4a

highest power of x in the given equation, we find that y=0 i.e x-axis is an asymptote of the

curve. Also this curve cuts the

. . . . 8a’ .
y-axis at (0, 2a). Solving the two given equations x’ =4ay and y=+42WC get their
X" +4a

points of intersection as (+2a,a)

A (0,28)
h

Now the required area OBACO
=2x area OAC (By symmetry) =2x [area OACE —area OCE]

2a 3 2a 2 2a 2a
:ZX{J-Jde—J.x—dx} =16613.[L—L x’dx
Ox

+4a? y 4a 0xz+4a2 2az,
2a 37]2a 3
=16a3i{tan_li} —i X =8a2x£—ixgi
2a 2a], 2a| 3| 4 2a 3
2
L i I
3 3
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Q.146 Solve the differential equation
xdy—yd)(:\/)(2+y2 dx.. 7

Ans:
Given

xdy — ydx = /x> + y* - dx
dy_w/x2+y2+y

dx X
It is homogeneous differential equation

Putting y=vx = b =v+ xﬂ
dx

dx
dv  Ax?+vix? +ux
v+x—=
dx X
v+xﬂ:\/1+v2 +v
dx
xﬂ=«/1+v2
dx
dv dx

NI+v? 7

Integrating both sides, we get

dx
j\/1+v '[7
log lv+\/1+v2 J=10gx+10gc

2
or v++v1+v> =cx or Yy 1+y—2=cx0r Y+ x*+y: =cx’
X

X

\/x +1+\/x -1
\/X +1- \/X -1

Q.147 Find dy,whe (7)

Ans:
We have

\/x +1+\/x -1 l\/xz+1+\/x2—1”\/x2+1+\/x2—11
AN IR NI ] | NI
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(v +1)+ (x> = 1)+ 2 +1)x* —1) 20t +24x' -]

X +1-x"+1
y=x>+~4x" -1

3 3
ﬂ=2x+L =2x+ 2x

dx 21/x* =1 xt =1

Q.148 Solve the differential equation

(x—y) ¥ = x 43y
dx

Ans:
dy _x+3y (1)
dx x—y

Homogeneous differential equation

Let y=vx
—y=v+xﬂ
dx dx
(1)becomes
dv  x+3vx 1+3v
V+x—= =
dx x—vx 1-v
xﬂ_l+3v_v_l+3v—v+v2_1+2v+v2
dcx 1—v 1-v 1-v

Separating the variables
1- d

e .

v +2v+1 X

on integration

I 1—v ﬂ
vi4+2v+1 X
J- 1—v _ @

(1+v)2 X
Let

v+l=t=v=t—-1,dv=dt

1-t+1 d
I t2+ dt:j%

100
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Q.149

Q.150

42 -flan

_—Z—logtzlogcx
t

logtex = =2 = logex(v+1)= =2
t v+1
loge(y+x)= —
y+x
Two stones are thrown up from the ground simultaneously. The equation of motion for the first
stone is s= 19.6 t— 4.9 t* and for the second stone it is s = 9.8 t— 4.9 t*. What is the height of
the second stone from the ground, when the height of the first stone is maximum.
(7
Ans:
§=19.6—9.8t, ﬁ=0
dt dt
= 19.6-9.8t=0
or t=2sec.

Since d_zs =-98<0
dt’
S is maximum when t = 2sec.
Then after 2 sec. the height of the second stone from the ground is
§=98%x2-49%x4 =19.6-19.6 =0

and the maximum height of the first stone is

§=19.6x2-49%x4 =392-19.6 =19.6

Find real values of x and y if —3+ix2y and x2 + y+4i are complex conjugate to each
other. 7

Ans:
Since —3+ix*y and X2+ y+4i

are complex conjugates, therefore —3+ix’y = x* + y + 4i
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= -3+ix’y=x"+y—4i = x’+y=-3 ()

and xzy:—4 ...... (i) = 3=x —iz
X

Sxt43x7-4=0 = (>+4)fx>-1)=0
=x"-1=0 = x=x*1

From(ii), y =—4,when x==1

Hence x=1, y=—4 and x=-1,y=-—4

Q151 Evaluate {24242 +v2r e, )
Ans:
Let

x:\/2+\/2+ 2+

= x*=2+x =x'—x=-2=0
=x?-2x+x-2=0 = (x-2)x+1)=0
=x=-1 or x=2

But the given expression is positive hence x =2

20 is double the coefficient of

7

Q.152 Show that the coefficient of x in the expansion of (I+ x)
x™ in the expansion of (1+ X)Zn—l_

Ans:

Let A and B be the coefficients of x" in the binomial expansions of (1+x)™" and (1+x)”"

respectively, Then
_2n! 2n.(2n-1!_ 2.2n-1)!

A=2n, = =
" nlnt n(n-Dn! (m-Dn!
-1
B=on-1 =Dt 1, 4_op
" (n—=Dln! 2
Q.153 Resolve into partial fractions w, assuming a, b, ¢ and d are distinct. 7
(x - C)(x - d)
Ans:
(x—a)x—b) x*—(a+b)x+ab (c+d—a—b)x+(ab—cd)
= =1+
(x—c)x—d) x> —(c+d)x+cd (x—c)x—d)
1 (a—c)(c—b). L, (a—d)(b—d). 1
d—c xX—c d—c x—d

Q.154 Find the general solution of the equation sin 6 =sin a. )
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Ans:
=sinf —sinax =0

= 2sin[0_aJcos(e+aj =0
2 2
0

= sin

=(2m+1)% me Z

=0=2mr+a or 0=0Cm+yr-« me Z
= 6 =(any even multipleof 7 )+«
or @ =(any odd multipleof 7 )-«

=0=n7+(-1)'a , neZz
Q.155 If A, B and C are the angles of a triangle, show that

A B B C C A
tan;tan5+tan5tan—+tan—tan—:1. 7

Ans:

A B B C C A
tanztan5+ tanEtan—+ tan—tan —

B Szn/ Sln/
—tanE Cosfy Cosc/ +tanc/tanly

Sm(A+cj
—tanE CoszyCosC/ +tanC/tanzy

Sll’lly CosB/ Sin%Sin%
Cosly CosfyCosC/ COS%COS%

_Sin%+Sin%Sin%

- CoslyCosC/
Szn(W—A+CJ+SlnC/Sm1y
CosfyCOSC/
_COS(A;CJ+Sin%Sin%

- COS%COS%
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:COS%COS%—Sin%Sin%+Sin%Sin% »
COS%COS%

Q.156 Find the area of a triangle whose angular points are (K+1,1), (2K +1,3) and (2K +2, 2K).
Find for what value of K, these points will be collinear. )

Ans:
Here

x, =k+1, y, =1 ,x, =2k +1, v, =3 ,x,=2k+2, y;, =2k

Area of Triangle

:%[{xl(yz —y3)+x2()’3 - y1)+x3(y1 _yz)}]
= %[(k +1)(3 -2k )+ (2k +1)(2k — 1)+ (2k +2)(1-3)]

:%[3k+3—2k2 — 2k +4k> —1—4k—4]=%[2k2 ~3k-2]

Three points are collinear if Area of Triangle is zero.

=2k’ -3k-2=0 = Qk+1)(k-2)=0 :>k=—% or k=2

Q.157 If p is the length of perpendicular from the origin on a straight line whose intercepts on the

axes of x and y are a and b respectively, show that % = LZ +L2. @)
p a b

Ans:

The given line is

s bxtay—ab=0  ..(1)

a b

P = length of perpendicular from the origin to (1)

_1b(0)+a(0)—abl _ |ab]
\Vb* +a’ \Vb* +a’

, a’b’ 1 b*+a’ 1 1 1

b’ +a’ P’ a’b’ P> a® b’

Q.158 Find the equation of the circle which passes through the points (—1,2) and (3,-2) and has
its centre on the line x = 2y. 7

Ans:
Let the equation of the required circles be

X+ ¥ 4+28x+2f+c=0---(1)
It passes through (-1,2) and (3,-2)
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5-2g+4f4+C=0..eeeeviiiienne 2)
134+6g-4f+c=0.....ccc0eeevrennnnnn. 3)

The centre (-g, -f) of (i) lies on x=2y
wo—g="2for g=2f i 4)

Solving (2), (3) and (4), we get
g=-"2, f=-1c=-5

From (1), equation is x* + y> —4x—2y—-5=0

Q.159 Find the vertex, the axis, the focus and latus rectum of the parabola y2 =4y +4x.

(7
Ans:
The given equation is y2 =4x+4y
= (y=2)> =4(x+1) ... 0)

Shifting the origin to the point (-1,2) without rotating the axes and denoting the coordinates
with respect to new axes by X and Y, we have

X=x+LY=y-2 ... (ii)
Using these relations in equation (i) it reduces to
Y2 =4X e, (iii)

Here 4da=4=a=1
Vertex: The coordinates of vertex with new axes are X=0, Y=0
so, coordinates of the vertex with respect to old axes are (-1,2)
Focus: The coordinates of the focus w.r. to new axes are

X=1, Y=0
So, Coordinates of the focus w.r. to old axes are (0,2)
Axis: Equation of the axis of the parabola w.r. to new axes is Y=0

So, equation of axis w.r. to old axes is y=2
Latus rectum:

The length of latus rectum =4

- - - - -
Q160 If A=i+2j+3k, B=-i+2j+k and C=3i+j, find A such that A+AB is
%
perpendicular to C . @)

Ans:

Given A=i+2j+3k  andB=—i+2j+k

A+ AB=(1-D)i+2+24)j+ B3+ Dk

Because A+AB and C are perpendicular:>(21+/“_9j.6:0

=>1-D3+2+24).1=0=3-31+2+24=0=>5-A=0=>1=5

- -
Q.161 Find a unit vector normal to the plane of the vectors A =3i—2j+4k and B =i+ j-2k.

(7
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Ans:

Given A=3i—2j+4k and B =i+ j—2k, Unitnormal vector

A J_r;lxI_B
n=——-
| AX B |
ik
AXB=[3 -2 4|=i[4-4]- jl-6-4]+k[3+2]=10j+5k
1 1 -2
AxB|  =+/100+25 = 125

r_10j 45k _ 24k

Jis T 45

2 2
Q.162 Ify:tan‘“/1+X 1= . Showthat =X %
\/1+X2—\/1—X2 dx 1-x4
Ans:
Given
y=tan i \/1+x +«/1 x°
\/1+x —\/1 x’

Putting x* = cos 26

y= {\/1+c052 6 ++/1—cos26 } tan_l{\/2c0s29+\/25in20}

V1+c0s26 —/1-cos 26 V2c0s2 @ —+/2sin’ 6

[ cos@ +sin@ _1[1+tan0} 4 (ﬂ' j
=tan | ——  |=tan = tan" | tan| —+ 6
cos@ —sin @ 1—-tané@ 4

T w7 1

== +6="+—-cos"' x°
4 2
y =7 ost x2:ﬂ= —t
4 2 dx 1—x*

n n
Q.163 Show that for all values of n, the curve (ij +(%) =2 touches the straight line
a

X1 Y 22 atthe point (a,b). @)
a b
Ans:
53] -
a b
Differentiate both sides
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n-1 n—1
n(fj l+n(%j .1ﬂ=0:>ﬂ
a a b dx dx

Equation of tangent at (a,b)

b

(a.b) a

y—b=—2(x—a):bx+ay=2ab.:>£+l=2

a a

Q.164 Find the maximum and minimum values of f(x)=(x —1)(x —2)(x —3). )

Ans:

f(x)=x"-6x>+1lx-6 = dj;(x) =3x—12x+11
X

For maxima and minima

C12+4144-13212£412

M=O =3x’—12x+11=0=>x= 5 5

X
12423 6+-3
=\ = X

6 3

2
4T 6,12 At x= 643
dx 3

Again

d>f(x) :6{6+\/§
3

- }—12:12+2\/§—12:2\/§>0
X

6++/3 i\/g

Atx = , f(x) is minima and minimum value is f(x) = 5

dx® 3

6—A/3 243

At x =——, f(x) is maximum and maximum value is f(x) = Y

LA ACTINp 6_*/5}—12:12—2@—12:—2\/%0

Q.165 Integrate the following:

) dx
O | e

i) | XTtan X g G +4)
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Ans:
0 Jerias
leenJ-\/xT \/_ '[(x+1) . dx J-\/x+ dx+I\/_dx
2+ 2y
3 3
(i)  Given
J-x taln_2 xdx
1+x
1

Let @=tan'x = x=tan@,df = dx

1+ x?2

=jtan20.0 do =j9(sec20—1) d@:jese&ade—jade

2 2

=0.tan9—jl.tan9d0—%=0tan0—jtan0d0—%

2

=@tanf —log|cosd | —%: xtan™' x—%log 11+ x> | —%(tan_l x)’ +c
Q.166 Find the area enclosed by the parabolas y2 =4ax and x> =4 ay . ™)
Ans:
V2 =4aX o, () X =4aY.cn (i)
The points of intersection of (i) and (ii) are x =0,y =0 and x=4a,y=4a

So, the two curves intersect at (0,0) and (4a,4a)
The region whose area we have to find is the shaded region. Here we slice this region into vertical strips.

We observe that all vertical strips have lower end on the parabola x> = 4ay and the upper end on the
parabola y” = 4ax, For the approximating rectangle shown in fig, we have width Ax,Length y, -y,
and the area = (y, — y,)Ax

Since the approximating rectangle can move between x = 0 and x =4a,
4a

Thus required area = J-(y2 v, )dx —.[(Zx/_x——)dx

4a 3 x’ b 16a’ )
= 3 X'c = = 3 Sg. units.

12a
0
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2 2
Q.167 Find the volume of the solid of revolution obtained by revolving the ellipse X—2+y—2 =1
a b

about its major axis. (7
Ans:
a a 2
Volume of solid =2[ay*dx =2z’ (1 —x—zjdx
0

a
2 a 2 374
= 27 (@* —x*)dx = 27 {azx—x—}

2
a’ a

2
a

2’ {cf aﬂ 2 247 4

Q.168 Solve the following equations :-

) xcoszydxzycoszxdy.

(i) secxdy+(y—sinx)dx =0.
d’y  dy

i) —=—-4—2+4y=x
(iii) ol

2 L sin2x. (4+5+5)

Ans:
(1) xcos? ydx = ycos® xdy
Separating the variables

= _ax=—2—dy
cos” x cos” y

or xsec’ xdx = ysec’ ydy

Integrating both sides

Ixsecz xdx :I ysec” ydy

or x.tanx—jtanxdx: ytan y—jtan ydy +c¢

or xtanx—loglcosxl= ytany—Iloglcosyl+c is the required solution.

(i) Given
secxdy + (y —sinx)dx =0
dy . dy 1 sin x dy .
=secx—=—y+sinx=>—+ = = — +COSX.y =Sin xXcosx
dx dx secx Secx dx
jcosxdx
IF.=¢ =¥

Solution is

yetht = J.eSi”.sin xcos xdx + ¢
Let sinx =1t¢,cosxdx = dt

Ie’.tdt =te' — Ie’dt =te' —¢'

sin x sin x

ye''* =(sinx—1)e™" +¢
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(iii) 2
d Z— @+4y=x2+sin2x
dx dx

AE. is m*>—4m+4=0 =@m-2)"=0=>m=2,2
CF =(C, +xC,)e*”

5 71
P.. :Z;Q2 +sin2x):l 1—D+D— x? +—————sin2x
D" -4D+4 4 4 —4-4D+4
2 2\?
:l 1+ D—D— + D—D— +oee xz—isin2x
4 4 4 4D
S O FRLICLE ) PP S L
4 4 4 2 4 2 8
= y=C.F.+PI.=(C,+C,x)e* +i(x2 + 2x+%)+ cos 2x
is the general solution of differential equation.
Q.169 Prove that 7 divides 23" _1 for all positive integers n. @)

Ans:
LetP(n)=2" -1, For n=1,P(1)=2°-1=8-1=7

which is divisible by 7. Let P(k)is divisible by 7 ,where k is a positive integer

i.e. P(k)=2% —1 is divisible by 7. We have to show that this relation is true for n =k +1
Pk+1)=2°*"_1 =2%2°—1 =2%2°.2°4+2° -1 =22 -1]+7

P(k+1)=8Q2* -1)+7

Here 2** —1 is divisible by 7 and 7 itself divisible by 7. Thus P(k+1) is divisible by 7. Hence

result is true for k£ +1,But it is true for n =1. Thus it is true for every positive integer

Q.170 Find the condition that the roots of equation ax? +bx +c=0 are equal. )

Ans:
Let «, B are the roots of ax’ +bx+c =0

o= —b+~b* —4dac and f = —b-+b* —4ac

2a 2a
Now a=p
—_— 1 2_ - _1 2_
= b+ 5 dac _-b 2 dac — b —4ac =-/b* —dac
a a
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= 2Wb* —dac =0 = b* —4dac=0

Q.171 Evaluate tanG—;)

MATHEMATICS-I

(6)
Ans:
tan(s—”jz @n75 = tan(4s’ +30°) = Anad+an30
12 1-tan45° tan 30
1+ !
— 2
3 _\/§+1_(\/§+1) _4+2x/§_2+£
L 3o 31 2
V3
1 3 1
Q.172 If x+—=2cos 0, prove that x~ + — = 2cos30. 8
X X
Ans:
x+l=2cose
X
Cubic both sides

1 1 1 1
(x+—j =8c0s’0 =x’+—+3x—+3x— =8cos’ O
X x x X

or x° +L3+3(x+lj=800839 =x’ +L3=cos3 6—6c0s0=2cos 30
X X X

Q.173 1If a, b, c are lengths of sides opposite to angles A, B, C in a triangle ABC, then show that
a’=b>+c’—2bccosA. (7)

Ans:

When AABC is an acute angled triangle.Draw perpendicular CD from C on AB

In A CAD, we have cosAz%:ADzbcosA

In ACBD, we have
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cosB:@:BD:acosB
a

In ACBD,

CD* +BD’ =CB”?

CB? =CD? +(AB—AD)*> =CD* + AB* + AD? —2AB.AD
a’=AB” +(CD”>+AD’)-2ABAD =c’ + AC*> -2AB.AD
a’=c’+b*—2cbcosA

—a’=b”+c’-2bccos A

Q.174 Show that in a triangle ABC,
asin(B-C)+bsin(C-A)+csin(A-B)=0,

where a, b, ¢ are lengths of sides opposite to angles A, B, C. @)
Ans:
Let 2 =2 - ¢ _g
sinA sinB sinC
L.H.S.

a sin(B-C)+ b sin (C-A)+c sin(A-B)

= K sin A sin(B-C)+K sin B sin(C-A)+K sin C sin(A-B)

= K[sin (B+C) sin (B-C)+sin(C+A) sin(C-A)+sin(A+B) sin(A-B)]

= K(sin2 B-sin’C+ sin’C —sin2A+sin2A—sin2B]

= K(0)

= 0 =RHS

Q.175 Find the condition that the points (1, 1), (3, 5) and (a, b) are collinear. (7)

Ans:

Let A=(1,1),B=(3,5),C=(a,b)

The given points are collinear  if x;(y2-y3)+x2(y3-y1)+x3(y1-y2)=0
=>15-b)+3b-1)+a(l-5)=0 = 5-b+3b-3+a—-5a=0 = 2b—-4a=-2
Or b—2a=-1

Q.176 Find equations of lines which pass through the point (4, 5) and make an angle 45° with the
line 2x + y +1 =0. (7)

Ans:
A line through point (4,5) is y —5 = m(x—4). This makes angle 45° with the line

2x+ y+1=0, whose slope is -2. Therefore.
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mx?2

1¥2m

tan 45° =

or 1$2m=mi2:m=—§,—3

(=5 =3 (=4
(y-5)=-3(xr—4)

The required lines are

Q.177 Find the equation of the circle concentric with the circle
x2 + y2 —4x — 6y —9 =0 and which passes through (-4, 5). ™)
Ans:
Given circle is x>+ y2—4x—6y—9=0. Its center is (-f,-g) =(2,3)
The equation of circle whose center is (2,3) and radius r is (x—2)2+(y—3)2= r2
It passes through (-4,5) =(-4-2)*+(5-3)* =1 = 36+4=r" =1 =40
Required Circle is (x-2)*+(y-3)*=40

Q.178 Show that y2 —8y—x+19=0 represents a parabola. Find its focus, vertex and directrix.

7
Ans:
y2-8y-x+19=0 = (y-4)> =(X-3) cvvevvvvnne. (1)
Let Y = y4, X= x-3 (1) becomes Y2:X, which is a parabola.

Here 4a=1 = a =l
4
Vertex: Vertex = (X=0, Y=0) = (x-3=0, y-4=0) = (x=3, y=4) So, Vertex = (3,4)

Focus: (X=a, Y=0) = (x—3=i,y—4:0j :[x:§,y:4j

Directrix: _Equation of directorix is X=-a = x-3= —i =>X= 1741
Q.179 Find lim 213X (6)
x—0 X
Ans:
Lim 2% ap, S _ 5y 3
x—0 X x—0 3x

Q.180 Examine the continuity of the function f(x) = [x], where [x] is greatest integer < X, x being any
real number. 8

Ans:
Let a be any real number, then there exists an integer k such that k-1< a <k,
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Q.181

Casel: a #k-1
(LHL at x=a) = Lim f (x) = Lim f(a~h) = %ir(r)l[a —h]= Lim(k=1) =k -1

(RHL at x=a) = Lim f (x) = Lim f (a +h) = liir?[a +h]= Lim(k=1) =k -1
and f(a)=k-1. Thus Lim f (x) = Lim f(x) = f(a) so, f(x) is continuous at x=a.

Case2: a=k-1
Now lim f(x) :%irr(}(k—l—h) =k —2 while lim f(x)=k—-1

x—a— x—a+
Thus f(x) is not continuous at point a=k-1. Thus f(x) continuous at all points x# an

integer while it is discontinuous at integer points.

Show that the semi verticle angle of a cone of maximum volume and a given slant height is

tan ! \/5 . 7
Ans:
Let a be the semi-vertical angle of a cone of given slant height /. Then, CO=/Cosa, OA=/
sin¢.. Let A% be the volume of the cone.
Then
1% :%E(OA)Z(CO) =%7£€3Sin2aC0sa &
AV _Z 5[ sin*a+2SinaCosal P ¢
da 3
al’ ., )
= —Slna'[— Sin“o+2Cos a]
3 A O Q
. .. dv
For maximum or minimum V, d_ =0
(04

3
- %Sina’[— Sin*a+2Cosa|= 0= 2Cos’a = Sin*a

or Sina =0(not possible)
:>tan20{=2:>tan a:ﬁ:COSa':%

2

Again—; =§7£€3C0s3a(2—7tanza')
a

(dzv] _ 4
daz tan(Z:«/E 3\/5

Thus V is maximum when tan @ =+/2 = & = tan™" V2
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Q.182 Find the equation of tangent and normal to the curve y = x2 -9 at the point where it

Q.183

Q.184

intersects the positive x-axis. @

Ans:
The equation of given curve is  y=x>-9.............. (D)

This cuts the x-axis at the point where y=0 = x-9=0 = x=3

Point of contact = (3,0) Differentiating (1) w.r. to x, we get

Equation of tangent at (3,0) is y-0 =6 (x-3) = y -6x+18=0

Evaluation of normal at (3,0) is y-0O= — é (x=3)=6y+x-3=0
Find a reduction formula for the integral j sin" x dx . @)

Ans:

LetI, = I sin” xdx = J- sin”™ xsin xdx

=sin"" x(—cos x) + I (n—1)sin"? x cos x cos xdx
=—sin"" xcosx + (n— 1)J- sin"* xcos” xdx

=—sin"" xcos x+ (n— I)J' sin”* x(1 —sin* x)dx
=—sin"" xcos x+(n—1)[ sin" xdx - (n—1)[ sin" xdx

=—sin"" xcosx+(n—-1I,_ , —(n—-DI,

nl, =(n-11, ,—sin"" xcosx, n=34,... , I, =—cosx

A/sin X

Evaluate
\/ sin X + \/ CcOos X

dx . 7

O3

Ans:

7 re—
Let 1= | SN e )
o v Sinx ++/Cosx
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7 S in(” - xj 7
? 2 ¢ JCosx

=J- dx

- J' N
VCosx ++/Si
0 Sin(” — xj + Cos(” — xj 0 osx X
2 2
Now

2I:J- dx :.[d_x :% = [=—
o VSinx ++/ Cosx 0 4

Q.185 Find the area bounded by y2 =4 ax and its latus rectum. @)

Ans:
A rough sketch of the parobola is shown in Fig.

Let S(a,0) be the focus and L SL., be the latus rectum of the parabola y’=4ax. The required area
is LOL L. Since the curve is symmetric about x-axis. So, required area = 2 area (LOSL.)

Here, we slice the area LOSL into vertical strips. For the approximating rectangle
shown in fig. we have length =y, width = Ax
Area=y Ax = Vdax Ax

Since the approximating rectangle can move between x=0 and x=a

~.Required area =2 Area LOSL =2 .[ Vdax dx = %az sg. units
0

2 2

Q.186 Find the volume of the solid obtained by revolving the ellipse x_2+y_2 =1, about its major
a b
axis. @)
Ans:
a a 2
Volume of solid =2[zy*dx =27b" | (1 —x—zjdx
0 0 a
2 a 2 3714
= 2ﬂ1§ (@®> —x*)dx = ZEZZ ax-X
a” a 3,
27b’ } 2mb> 2a° 4
= -2 | = : 2222 nab?
a 3 a 3
Q.187 Solve the equation ﬂ 27y . (6)
dx x+y
Ans:
dy _x-y
dx x+y
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This is homogeneous equation

Let y=vx
—y=v+xﬂ
dx dx
dv  x-vx dv 1-v dv 1-v
= VX — = = V+X—= X — = —
dx x+vx dx 1+v dx 1+v

_ 1-v-v-v? _ 1-2v-v?
1+v 1+v

Separating the variables

1+v d :d_x

——dv
1-2v-2v? X

Integrating both sides

J‘l 1+v dv = d_x Let 1-2v-v’ =t on LHS = (-2-2v)dv=dt

= (I+v)dv= — %dt

1 ¢dt dx 1 1 X
So——|—=|— = ——logt=logx+logc = ——logll-2v—v~)=logcx
29t '[x 2 & & g B g( ) g

2 _% 2 L2 —%
S U B e
X X X

cx = al orcqx* =2xy—y* =1 :>c2(x2—2xy—y2)=l
NJxt=2xy—y?
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