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Q.2 a. Prove that cosa + cos (a+2—;j+cos(a+4§j =0

Answer:
L.H.S.

2n 4x
=Ccosa + cos OH-? + COS OL+?

= cos o +cos(a+120") + cos (o + 240°)

= C0S 0 + ¢og (90" + 0t +30" )+ Cos(180° +a +60°)

=C0SO - gjp (a +120°)- cos (oc + 60°)

=C0Sa - (sin®cos30 + cos O sin30°)

=cosa _(Sinocos30 +cosasin30’)—(cosocos60” —sinasin60’)

V3
2

3 1 1 3

= cosa . —Sina+—=C0Sa- —CoSoL+—Sina
2 2 2

=cosa . ( sinoc+%c05a)—(%comw?sina)

=Cosa - oSOl =

sec8A-1 tan8A

b. Prove that =
sec4A -1 tan2A

Answer:
L.H.S
sec8A -1
~ sec4A-1
1 -1
_ _CO0s8A
1 -1
COS4A

cos4A(1-cos8A)
cos8A(Ll—cos4A)

cos4A 2sin?4A
COS8A 2sin?2A

2sin4Acos4A.sin4A
cos8A.2sin’ 2A

tan8A _ R
tan 2A

H.S.
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15
Q.3 a  Find the coefficient of x*® in the expansion of (xz + 3_aj
X

Answer:

15
. . 3a
Given expression is (xz +—
X

Let x*® occurs in the given expansion in Ty

. 3a ' n—r.r
Tr1 = 15¢ (A7 (Y] ( T.,=Nn.x""a )

14 5 30-2r (3a)’
rn@as5—-r)! X'

15!

=m(3a)rx30—2r (l)

Since x*® occurs in Ty
.. 30-3r=18
or -3r=18-30

or -3r=-12

or r =4

Putting r = 4 in equation (i), in get

15!
T i 3a 4.X30_12
T
_ 15x14><13><12><1].'81a4xlg
4x3x2x1x1l
= (1365)(81a%) x'®

. Required coefficient of x*® in the given expansion is 110565 a*

b. If the first term of an A.P is 2 and the sum of first five terms is equal to
one fourth of the sum of the next five terms, then (i) show that Ty =-112
(ii) find the sum of first 30 terms.
Answer:
Let the A.P. be a, a+d, a+2d ------------

Ti+ T+ T+ Ty +Ts = %[T6+T7+T8+T9+Tm]

5 1 5
E(T1+T5)=Z><E(T6 +T,)
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(sum = %(first term + last term)

:>g[a+(a+4d)]=g[(a+5d)+(a+9d)]

= 2a+4d =%(2a +14d)

= 4a+8a = a+7d

= d=-3a
S.d=-3(2)=-6 (- a=2 isgeven)
a=2&d=-6
(i) Tao = @+ (20-1)d = 2+19(-6) = 2-114 = -142
(i) Sw= 2 (@ +(30-1)¢6)]
= 15[4 - 174]

= 15 (-170) = -2550

Q4 a. Show that
a b c
2 2 2 | _
a b c“ |=(b-c)(c-a)a-b)(a+b+c)
b+c c+a a+b

Answer:
a b C

LHS=|a* Db? c?
b+c c+a a+b

Operating R1 >R1+ R3

a+b+c a+b+c a+b+c

= a‘2 b2 C2
b+c c+a a+b
1 1 1

2

(a+b+c)a®> b> ¢
b+c c+a a+b

OperatingC; —» C,-C;, C3—> C3-C; we have
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1 0 0
(a+b+c) a® b’-a® c’-a’

b+c a-b a-c

1 0 0

= (atb+cla-b)c-a)a® —(a+h) c+a
b+c 1 -1

:(a+b+®@—ch—®_(i+m ij

= (@+b+c)a-b)c-a)a+b —c-a
=(a+b+c)a-b)(b—c)(c-a)

b. Using determinants solve the following system of equations:
2y-32=0

X+3y=-4
3X+4y=3

Answer:

The given equation are

0x+2y-3y=0
X+3y+0.3=-4
3Xx+4y+03=3

0 2 -3
Here A=]1 3 O

34 0
(expanding by C3)

13
=-3 7|=-3(4-9
N

=15%#0
Because = therefore, system has unique solution

0 2 -3
A =|-4 3 0

3 4 0
=0-2(0-0)-3(-16-19)
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=75
0 0 -3
A,=[1 -4 0
3 3 0
= -3(3+12)=-45
02 0
A,=[1 3 -4
3 4 3
=-2(3+12)=-30
AP ¢
A 15
A, _ 45,
A 15
_A; 30,
A 15

S X=5y=-3,z=-2

Q.5 a. Find the equation of the right bisector of the segment joining A(1, 1) and
B(2, 3)
Answer:
Let AB be a segment joining the points A(1,1) ,B(2,3) & CD be its right bisector. Then

CD passes through the midpoint of AB is

(1+2 Ej
2 2

2

This CD passes through (;2)
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A(1,1)
D
Also slope of AB = % =2
Now CD 1 AB

.".equation of CD which passes through [ng

and has slop -1/2 is
Y-y1=m(X-X1)

1 3
2 =—| x—-=
y 2( zj

4y-8 = -2X +3
2x+4y-11=0
Which is the required equation.

b. Find the equation of the lines through the origin and making an angle of
60° with the line X +y+/3+3v3=0
Answer:
Let m be the slope of any one of the required lines through (0,0)
Then the equation is y-0 = m(x-0)
y=mx____ (i)
also slop of x + +/3y+3/3=0is L

NE]

Angle between the two line is given to be 60°

m,—-m,

Tan 60 = B (Using tan® :‘ )
1+mm,
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\/§m +1
= +4/3 =

V3-m
Taking + ve sign, we here 3- J3m=43m+1
-24/3m = -2

1
m=——

V3
- from(i),y = L

73 X
Taking —ve sign, we here
-3+ \/§m = \/§m +1
Here m does not here a finite value, then the line is x = 0.
(.. The line passes through the orgin).

Q.6 a. Find the equation of the circle which passes through the points (5, -8), (2,
-9) and (2, 1). Find also the co-ordinates of its centre and radius.
Answer:
Let the required equation of the circle be

X2+ Y2+ 2gx + 2fy + ¢ =0 (i)
M Passes through (5, -8)
(5)° +(-8)" +2g (5) + 2f (-8) + ¢ =0
25+64+10g-16f+c=0
10g -16f +c=-89 (ii)

() Passes through (2, -9)
(2)* +(-9)° + 29(2) +2f(9) +c = 0

49 -18f + ¢ -85 (iii)
Q) Passes through (2, 1)
(2)* +(1)* +2g(2) + 2f(1) +c=0
4g+2f+c=-5 (iv)

Solving (ii) & (iii)
10g -16f + ¢ — 89
49 -18f +c=-85

6g+2f=-4 (v)
Solving (iii) & (iv)

49-18f+c=-85
4g+2f+c= -5
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-20f = - 80
f=4
Substituting the value of “f* in (v)
6g+2(4)=-4
6g=-4-8=-12
g=-2

Substituting the value of ‘g’ and “f* in equation (iv)
4(-2)+24)+c=14

c=-5

substituting the value of g, f, ¢ in equation (i)

4(-2) +2(4) +c=-5

c=-5

Substituting the values of g, f, ¢ in equation (i)

X*+y?4x+8y-5=0

2 2
c(-g,-N=c(2 -4)& r= Vg +T7—c
—J4+16+5=4/25=5

b. Find the length of major and minor axis, eccentricity, the co-ordinates of
vertices and foci, directrices and the length latus rectum of the ellipse
3x%+2y%=6.

Answer:

The given ellipse is 3x* + 2y* = 6

X2

Comparing it with —2+b12=1
a
a’=2,b*=3,a°<b*ua<b
Length of the major axis = 2b = 243
Length of the minor axis = 2a = 242

co- ordinates of vertices are (0, £ b) ie, (0, + \/5)

co-ordinates of foci are (0, + be) ie (0, + i\/§)

V3

=(0, £1)
Equation of the directicesarey = + b
e
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y=+ +3

3
1

V3
2
length of latus x here = ﬂ = @ = 4

a 3 4B

2
Q.7 a. Ify= fog(x++1+x?), Prove that (1 + x°) 3_32/+ Xj_y =0
X X
Answer:

siny = x sin(aty)
_ siny
sin(a+y)

Differentiating both sides w.r.t ‘y’

. d . .ood .
sm(a+y)®smy—smy@sm(a+y)

dy sin’(a+y)

sin(a+Yy)cosy—cos(a+y)siny
sin(a+vy)

dx _sinfa+y-y) _ sina
dy sin(a+y) sin“(a+y)

dx 1 1 _sin*(a+y)
dy dx  sina  sina

dy sin®(a+y)

b. Find the equation of the tangent to the curve y=

point where it cuts x-axis.
Answer:

X—7

The givencurveisy= ————
(x=2)(x-3)

This curve cut x —axis; .. y=0

X—7

Weget 0= ————
(x-2)(x-3)
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SoX=7
This (i) cuts at x — axis at (7, 0) Diff. (i) w.r.t X’ both sides
d d
2 B5X+6)— (X=7)—(X=7)— (x* -5x+6
O|_y:(>< X+ )dx(x )—( )dX(X X+6)
dx (x* —=5x +6)°

dy _ (x*=5x+6)(1) - (x=7)(2x-5)
dx (Xx* —=5x+6)°

dy _ (x* —5x+6)—(2x* —5x —14x +35)
dx (x* —5x+6)°

dy _ x?—BX+6—2x>+19x —35
dx (x? =5X +6)°

dy —x*+14x-29
dx  (X*-5x+6)°

— 2 I —_— —
(ﬂ)(m)— (7)>+14(7)-29  —49+98—29

dx © ((71)?-5(7)+6)° (49-35+6)°

-78+98 20 1

(202 (202 20

New equation of tangent at the point (7, 0) sharing slop 2—10 IS
1 .
y-0=25 (x-7) (Using y-y1 = m (X — X1))

20y = x-7
X-20y-7=0

4x +1

Q.8 a. Evaluate j 24dx
X +3x+2

Answer:
Let | = J'24X4+1dx
X°+3X+2

4Xx+1=) i(x2+3x+2)+;,t
dx
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AX+1=2AX+3 A+
Comparing the coefficients.

4=2% 1=31+p
A=2, 1=3(2) +

u=16=-5
Substituting the values of ‘A’ & “p” in equation (i)

Ax+1=2(2x+3)-5

|- Iz(zx+3) 54

X“+3X+2
I 2X+3 J- : 1 I
X2 +3x+2 X“+3X+2
= 2j22)(4+3dx—5j L g
X +3X+2 X2+3x+7_7+2
4 4
= 2'[22)(4+3dx—5j. 12 ~dx
X°+3X+2 ( ) 3) (1}
X +—| | =
2 2
3 1
1 X+——=
= 200g|x® +3x+2- - (0g % §+c
T
2 2 2
= Zfog‘x +3x+2‘ 5/0g 2X+2+c
2X+4

X+2

Zfog‘x +3X + 2‘ 5€og +C

K
4

b. Evaluate J‘ log(1+ tan x)dx
0
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Answer:

Q.9

Answer:

nl4

Let I = jfog(1+tanx)dx Q)
0

(Using jf(x)dx = jf(a—x)dx

nl4

I = !Eog(l+tan(%—x)dx

nl4

.[ fog[lJr 1-tan dex
5 1+tanx

it 1+ tan X +1—tan X
f0 dx
1+tanx

0

nl4 2
= I fog( jdx
1+tan x

0
nl4

J'(Eog2—£0g(1+ tan x ))dx (ii)

Adding (i) & (ii)

n/4 n/4

21 = [tog2dx = fog2 [1dx
0 0
I

= —/0g2
5 (09

a. Solve the initial value problem
xj—y+ coty =0, when y(\/E) =nl/4
X

X d—y+coty:0
dx

Ldy+£dx =0 (Using variable separated)
coty X

Integrating both sides
_ftan dy+'[£dx = Ide
X

toglsecy|+ fog|X| = fog|c|
Taking antilog both sides
Xsecy=c M

Alsoy (\/5)=7c/4
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u.whenx = /2, y= %
put in (i)
\/Esec%=c

V242 =¢
Put this value in (i)
Xxsecy=2

b. Solve (x*+ xy)dy = (x* + y?)dx
Answer:
(x* +xy)dy = (x* +y*)dx
2 2
Xy ()
X X°+Xy
Clearly it is a homogeneous equation
- Puty =vx (i)
Differentiating both sides w.r.t. (x)

=V+X— (iii)

Put the values of (ii) and (iii) in (i) weget
dv  x®+v°x? X2 +v2x?

VX —=— - 2 2

dx  Xx°+x(vx) X + VX

dv _1+v?

dx 1+v

dv 1+v?  1+vi-v-Vv: _1-v

VvV + X

X— = =
dx 1+v 1+v 1+v
]'__Vdv = ldx
1+v X
Integrating both sides

j—1+idv: 1dx
1-v X

-V +2 %l_\dzzoghhc

—X—Kog
X

1—X‘—£og|x|=c
X
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2
_X_gog (X_y)
X

X+£og
X
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