VOCATIONAL BRIDGE COURSE
Second Year - Paper — Il (w.e.f. 2019-2020) MATHEMATICS(2004)
MODEL QUESTION PAPER
Max. Marks: 75
Section—A 10x3=30

Note: i) Answer all the questions

ii) Each question carries 2 marks.

2451 2-5i. .
—+ - in the form of a+ib
3-2i 3+2i

Time: 3 Hours

1.Express
2. Obtain the quadratic equations whose roots are
2 2 (m#0, n#0)
n-m
3.Find the coefficients of x'! in the expansion

3, 3513
(2x° + ;)

1+ cos 2x

4.Evaluate jl_ p—

5.Evaluate [ x%e* dx

dx

1
6. Evaluate [ —

7. Find the equations of the circles whose extremities
of a diameter are (7,-3)and (3,5)

8. Find the eccentricity and latus rectum of the
hyperbola x?>-4y*=4

9. Find the mean deviation about the mean for the
data:3,6,10,4,10,9

10. Two dice are rolled. Find the probability that none
of the dice shows the number ‘2’.

Section—B 3x15=45

Note: i) Answer any 3 questions
ii) Each question carries 15 marks.
11.(i)(a) If the coefficient of 10 in the expansion of

(ax? + é)ll is equal to the coefficient of

10 in the expansion of (ax? — i)ll. Find the

relation between a and b where a and b are real

numbers.

. 5x+1
11(I)(b) Resolve m

(OR)
11.(ii)(a) If @, B are the roots of the equation ax?+b x +
¢=0, then find the following

(i)a3+B3 (ii) a2+B2 (iii) %+%.

11.(ii)(b) If (n+1)Ps: nPs=3:2 then find the value of n.

into partial fractions.

sec?x

12.(i)(a)EvaIuatefm X

dx

12.(i)(b) Evaluate folﬁ

(OR)

dx
4+5cosx

12.(ii)(a)Evaluate fog

.. ﬂ_xy+y
12.(ii)(b) Solve ax " xyix

13.(i)(a) Show that the line x+y+1=0 touches towards
the circle x2+ y2-3x +7y+14=0 and find its point of
contact.
13.(i)(b) Find the equation of the parabola whose
focusis (3,5) and vertex is (1,3)

(OR)
13.(ii)(a) Find the equation of the ellipse whose focus
is (1,-1), eccentricity g and directrix is x+y+2=0.
13.(ii)(b) Find the equation of the hyperbola whose
asymptotes are the straight lines x+2y+3=0,
3x+4y+5=0 and which passes through the point
(1,-1).
14.(i)(a) Find the probability that a non leap year
contains i) 53 Sundays ii) 52 Sundays only.
14. 1 (b) Find the mean deviation about median of the

following frequency distribution.

|5 7 |9 [10 |12 |15

fi|8 |6 |2 |2 2 6

(OR)
14.(ii)(a) If A and B are two events with
P(AU B)=0.65 and P(A N B)=0.15. Then find the value
of P(A%)+P(B®)
14.(ii)(b) Find the variance and standard deviation of
the following data 5,12,3,18,6,8,2,10.

2x%4+3x+4

15.(i)(a)Resolve D) into partial fractions.

15.(i)(b) Solve(x? — y?) %=Xy

(OR)
15.(ii)(a) Find the internal and external centers of
similitude of the circles x* +y?=9 and
X2 +y2-16x + 2y + 49 = 0.

15.(ii)(b) Find the variance and standard deviation of

the following frequency distribution

Xi 6 10 |14 |18 |24 |28 |30

fi 2 4 7 12 | 8 4 3

@@




VOCATIONAL BRIDGE COURSE
MATHEMATICS - Second Year (2004)

March 2020
Max. Marks: 75
Section — A 10x3=30

Note: i) Answer all the questions
ii) Each question carries 2 marks.
1. Express (1 — i)3(1 + i) in the form of a+ib

Time: 3 Hours

2. Obtain the quadratic equations whose roots are

mn

n’m
3.1f-1, 2, a are the roots of equation

2x3 4 x?-7x-6 = 0, then find «a.

1+ cos 2x
4. Evaluate [———
1- cos 2x

5. Evaluate [ x?e* dx

6. Evaluate [ —— dx

1
0 1+x2
7. Find the equation of the circle having centre (1, 4)
and radius r=5
8. Find the eccentricity and latus rectum of the
hyperbola x?- 4y*=4
9. Find the mean deviation about the mean for the
data: 3, 6,10,4,9,10
10. If A, B are two independent events such that
P(A)=0.6, P(B)=0.7. Then find
(P(ANB) (i) P(AUB) (iii) P(A/p)

Section—B 3x15=45
Note: i) Answer any 3 questions

ii) Each question carries 15 marks.
3x%+2x

11(i)(a) Resolve into partial fractions =3)(2+2)’

11(i)(b) Show that the points in Argand plane
represented by the complex numbers 2 +i, 4 +3i,
2 +5i, 3i forms a square.

(OR)
11(ii)(a) If @, B are the roots of the equation

ax?+b x + c=0, then find the following

(i) a?+p? (ii)a3+p> (iii) a—12+ﬁ—12,

11(ii)(b) If (n+1)Ps: nPs=3:2 then find the value of n.

2X+5
N T X
Vx4—-2x+10

5
cOos2X

12(i)(b) Evaluate fgﬁ dx

sinZx+cos2x

12(i)(a)EvaIuatef

(OR)

dx
4+5cosx

12(ii)(a)Evaluate fog

.. ﬂ _Xy+y
12(ii)(b) Solve ax " xyix

13(i)(a) Show that the line 5x+12y+4=0 touches the
circle x?+y?-6x +4y -12=0 and find its point of
contact.
13(i)(b) Find the equation of the parabola whose
focusis (3,5) and vertex is (1,3)

(OR)
13(ii)(a) Find the condition that the line Ix + my + n =0
is to be a tangent with respect to the ellipse z—z + 2’—2 =1
13(ii)(b) Obtain the equation of Parabola y? = 4ax

14(i) (a) Find the variance and standard deviation of

the following frequency distribution

Xi 6 10 |14 |18 |24 |28 |30

fi 2 4 7 12 |18 |4 3

14. (i) (b) State and prove addition theorem on
Probability.

(OR)
14(ii)(a) If A and B are two events with P(AU B)=0.65
P(A N B)=0.15. Then find the value of P(A%)+P(B)
14(ii)(b) Find the variance and standard deviation of
the following data 5,12,3,18,6,8,2,10.

X2 45%x47

15(i)(a)Resolve into partial fractions Nt

dy _ y2—2xy
dx  x2-xy

15(i)(b) Solve the differential equation
(OR)

15(ii)(a) Find the internal and external centers of the

circles x?+y?=9and x>+ y2-16x + 2y + 49 = 0.

15(ii)(b) Find the mean deviation about median of the

following data.

xi|5 7 |9 [10 |12 |15

fi|8 |6 |2 |2 2 6

@@




VOCATIONAL BRIDGE COURSE
MATHEMATICS - Second Year (2004)

September 2021
Max. Marks: 75
Section — A 10x3=30

Note: i) Answer all the questions
ii) Each question carries 2 marks.
1. Express (1 — i)3(1 + i) in the form of a + ib.

Time: 3 Hours

2. Find the quadratic equation whose roots are 2 + /3
and 2-+/3.

3.1f1,-2, 3are the roots of the equation

x3 — 2x?+ax-6 = 0, then find a.

4. Evaluate [ V1 + sin2x dx

1
6—2x2

5. Evaluate | dx

T
6. Evaluate [2 cos®x dx

7. Find the centre and the radius for the circle
2x*+2y* —3x+2y —1=0.

8. Find the centre, eccentricity and length of the latus
rectum of the hyperbola 16x*-9y?=144,

9. Find the mean deviation from the median of the
discrete data 6,7,10,12,13,4,12,16.

10. Find the probability that a non leap year contains
52 Sundays only.

Section—B 3x15=45
Note: i) Answer any 3 questions
ii) Each question carries 15 marks.

11(i)(a) Resolve (Xz_i—;(m into partial fractions.
. 2+11i —2+i
(i)(b) Show that Z; = o Z,= R

are conjugate

to each other.

OR
11(ii)(a) Find the relation between the roots and
coefficients of the equation x*- 2x3 + 4x2 + 6x-21 =0
(ii)(b) Find the sum of all 4-digit numbers that can

be formed using the digit 1,2,4,5,6.

5
12(i)(a) Evaluate f(“l%")dx

(i)(b) Evaluate ﬁ !

0 5+4cosx
OR

2
12(ii)(a) Evaluate fol Xi)il dx

1+y?
1+4x2

(ii)(b) SoIveZ—iz

13(i)(a) Find the equation of the circle passing through
the points (2,1),(5,5),(-6,7)

(i)(b) Find the angle between the pair of circles
X2+y?+4x -14y+28=0 and x*+y?*+4x-5=0

OR
13(ii)(a) Obtain the equation of Parabola in standard
form y? = 4ax.
(ii)(b) Find the equation of ellipse whose focus is

(2,1), eccentricity % and directrix 2x—y +3 = 0.

14(i)(a) Find the mean deviation about the mean for

the following data

|2 |5 |7 |8 10 |35

fi|6 |8 |10|6 8 2

(i)(b) Let A and B be independent events with
P(A) =0.2; P(B) =0.5 Find

() PA/g) (i P(B/y) (i) P(AU B)

OR
14(ii)(a) A problem in calculus is given to two students
A and B whose chances of solving it are % and %

respectively. Find the probability of the problem being
solved if both of then try independently.
(ii)(b) Calculate the variance and standard deviation

for a discrete frequency distribution

Xi 4 8 11 (17 |20 |24 |32

fi 3 5 9 5 4 3 1

15(i)(a) Resolve into partial fractions.

(x+1)(2x+1)
(i)(b) Solve ¥ = (3x +y + 4)2

OR
(ii)(a) Find the equations of the common tangent
of the pair of circles x* + y?-8x -2y + 8 =0 and
X2+ y%-2x +6y+6=0

(ii)(b) Find the mean deviation about median for

the following continuous distribution

marks 0- |10- | 20- |30- |40- | 50-
obtained | 10 | 20 30 40 50 60

No. of

6 8 14 16 |4 2
boys

SH&




VOCATIONAL BRIDGE COURSE
MATHEMATICS - Second Year(2004)

May 2022
Max. Marks: 75
Section — A 10x3=30

Note: i) Answer all the questions
ii) Each question carries 2 marks.
1. Find the multiplicative inverse of -5 + 12i.

Time: 3 Hours

2. Find the roots of the equation x> — 7x + 12 = 0.
3.1f1,-2, 3are the roots of the equation

x3 — 2x?+ax-6 = 0, then find a.

4. Evaluate V1 + cos 2x dx.

5. EvaIuatef@dx.

3x2
dx.
x6+1

6. Evaluate [

7. Find the equation of the circle having centre (-1, 2)
and radius r=4.

8. Find the centre, eccentricity and length of the latus
rectum of the hyperbola 9x?-25y?=225.

9. Find the mean deviation from the median of the
following data 6,7,10,12,13,4,12,16.

10. Find the probability of drawing an Ace from a well
shuffled pack of 52 playing cards.

Section—B 3x15=45
Note: i) Answer any 3 questions
ii) Each question carries 15 marks.

. 5x+1
11(i)(a) Resolvem

into partial fractions.
(i)(b) If (a + ib)?=x +iy find x2 + y?
OR
(ii)(a) Find the relation between the roots and
coefficients of the equation 3x3 — 10x2+7x +10 = 0.
(ii)(b) Find the sum of all 4-digit numbers that can
be formed using the digit 1, 3, 5, 7, 9.

12(i)(a) Evaluate_fC L

osh x+sinh x

(i)(b) Evaluate [ -2 dx

2 1+x2 77

OR

12(ii)(a) Evaluate f02|1 — x| dx.

(ii)(b) Find the order and degree of the following
differential equation [% + (%)3]2 = 6y.
13(i)(a) Find the equation of the circle passing through
the points (5,7),(8,1),(1,3).

(i)(b) Find the angle between the pair of circles
x2+y?-6x-8y+12=0and x>+ y*-4x + 6y -24 = 0.
OR
13(ii)(a) Obtain the equation of Parabola in standard
form y? = 4ax.

(ii)(b) Find the equation of the ellipse whose
focus is (1,-1), eccentricity g and directrix is
x+y+z=0.

14(i)(a) Find the mean deviation about the mean

for the following distribution

xi 110130 50]70 |90

fi |4 |24]28|16 |8

(i)(b) Suppose A and B are independent events with
P(A)=0.6, P(B)=0.7. Then compute (i) P(A N B)
(i) P(AUB)  (iii) P(A/g)  (iv) P(A BE).

OR

14(ii)(a) A, B, C are 3 news papers from a city.
20% of the population read A, 16% read B, 14%
read C, 8% read both A and B, 5% both A and C,
4% both B and C and 2% all the three. Find the
percentage of the population who read at least
one news paper.

(ii)(b) Find the variance and standard deviation
of the following frequency distribution

Xi 4 8 11 |1 20 |24 |32

fi 3 5 9 5 4 3 1

13x+43

15(i)(a)ResoIve m

into partial fractions.

. dy _ 1+x?
(i)(b) Solve A 17

OR

15(ii)(a) Find the equations of common tangents
of the following pair of circles
x2+y2+10x -2y+22=0 and x?+y%+2x-8y+8=0.

(ii)(b) Find the mean deviation about the mean for

the following continuous distribution

marks O0- |10- |20- |30- |40-
obtained | 10 | 20 30 40 50

No. of

8 8 15 16 6
students

*&@




MATHEMATICS (BRIDGE COURSE) -II

Model Paper
Answers
Section A
5i = 2-5i
Sol: Given complex number 2% -
3-2i 3+2i

2+5i 2—51_ 2+51X3+21 2— 51X3—2i
3-2i © 3+2i 3-2i 3+2i 3+2i 3-2i

_ GF4i+15i-10  6-4i-15i-10 _ —4+19i —4-19i
(9+4) (9+4) 13 13
8 -

=E=E+l(0)

2. Obtain the quadratic equations whose roots are
m —n
;, ; (mth, I"I¢0)
. m
(i) Sol: Roots a= - B=- —
Required equation is x2 +(a+f) +af=0

S B(E) B

(m -n?)

x? + x-1=0

mnx? + (m — n?)x-mn =0

3. Find the coefficient of x! in the expansion
3
(zxZ + x_3)13
Sol: Given expression is (2x2 + ;—3)13
Let x =2x2; y-— n=13
Tea = nCe X" Ty"= 13, (2x2) BT ()"
- 13Cr (2)13—T(3)T(x2)13—7‘x—37‘
- 13Cr (2)13—T(3)T(x)26—27‘—37‘
=13C, (2)13—T(3)T(x)26—57‘
If we want x11coefficient 26-5r =11 =r=3
x!! Coefficient = 13C3 (2)1373(3)3
=13C; (2)19(3)3=286X210Xx33

1+cos 2x
4. Evaluate [ —
cos 2x 5
1+cos 2x 1+2cos?x—1
Sol: Let I=f —— =f ——
S2x 1—(1-2sin2x)

fZCOS X J'COS dx= fCOtZX dx

2sin2x sin2x

=[(cosec?x — 1) dx=/ cosec?x dx-[ 1 dx
= -cot x-x+C

5. Evaluate [ xZeXdx

Sol: I=[ x%eX dx

=x? [ & dx-f[% (x?) [ eXdx]dx

=x2eX — [ 2x e¥dx

=x2?eX — 2[x [ eXdx — %fex dx]dx
=x?eX — 2xe* — 2e*¥ + C

=e¥(x? — 2x — 2)+C

6. Evaluate
Sol: I= f dx [tan Tx]}

I=tan~1! 1 tan‘1 0==-0=2
4 " a

7. Find the equations of the circles whose
extremities of a diameter are (7,-3)and (3,5)
Sol: Let P = (x1,y1) = (7,-3)
Q= (XZ,VZ) = (315)
Equation of the required circle is
(x=x1)( x—x2) +ly—y1)(y—y2) =0
(x=7)(x—=3) +(y+3)(y—5) =
x>=3x —=7x+21+y>~5y +3y —15=0
S X2+ y>—10x—2y +6 =0
8. Find the eccentricity and latus rectum of the
hyperbola x*-4y*=4
Sol: Equation of the hyperbola is x?-4y?=4
XZ

yZ
—. Z—=1=a%=4; b?*=1
4 1

- a?+b? _ [4+1 5
Eccentricity e= —= |—=—
a 4 2

2
Length of the latus rectum = 2%=2%=1

9. Find the mean deviation about the mean for the

data: 3,6,10,4,10,9.

__ 3+6+10+4+10+9
Sol: Mean X= —

_ 42
Mean x = ?=7
The absolute values of mean deviation are

|xi — x| =4,1,3,3,3,2

10 (07
~Mean deviation about the mean=w

4+1+3+3+3+2 16
== ¢ =2.67

10. Two dice are rolled. Find the probability that
none of the dice shows the number ‘2’.
Sol: Random experiment is rolling 2 dice
n(S)=62=36
Let E be the event of not getting 2
n(E)=5X5=25
n(E 25
(E) nis; 36
Section —B

11.(i)(a) If the coefficient of 10'° in the expansion of

(ax? + bl—x)11 is equal to the coefficient of 10° in the

. 1 . .
expansion of (ax — ﬁ)“. Find the relation between

a and b where a and b are real numbers.
Sol: We have T, is the general term in the
. 1

expansion of (ax? + 5)11

. |
1.e. Tr+1=11cr(axz)11 r(_)r
=11, all-Tx22-2r 1

brxr

b‘l"

To find the coefficient of x1° in the expansion, we
should consider 22 - 3r = 10 =r = 4.

Hence the coefficient of 10% in the expansion of

(ax? + )11 is 114 = "
We have T, 41 is the general term in the expansion of
1
(ax _ _)11
ie. Tr+1-11cr(ax)” (=
1

= (—1)" 11-r,11-r _1
=(-D"11lga"""x T

bxz)




11-3r

X

—( 1)r 1lcr b7
-10

To find the coefficient of x in the expansion, we
should consider 11-3r=-10 =r=7.
Hence the coefficient of x° in the expansion of

4—
(ax — b—z) is-11.7, = RS (2)
Hence from equations (1) and (2), we get

11C4 b4’ 11C7 b7

4
e == % [ 11c4=-11¢]

b4—
3 _ 1
l.e.a” =- F
11.(i)(b) Resolve L into partial fractions
x—1)(x+2) P :
5x+1 A B
Sol: Let X+ =—+ where A and B are real
(x-1)(x+2) x—1 x+2
numbers
5x+1 _ A(x+2)+B(x-1)

(x-1)(x+2) - (x-1)(x+2)
> Ax+2)+B(x—1)=5x+1
If x=1 then A(1+2) +B(1-1) =5(1)+1
3A=6=>A=2
If x=-2 then A(-2+2) +B(-2-1) = 5(-2)+1
-3B=-9=B=3
5x+1 _ 2 3
a (x—1)(x+2) - ; E
(OR)
11.(ii)(a) If a, B are the roots of the equation ax?+b x
+ ¢=0, then find the following (i)a3+83 (ii) a?+B? (iii)
£V
Sol: (i)a?+p?
Given equation is ax?+b x + ¢
Given roots are «, 8

Sum of the roots a+f3= - -Z
Product of the roots afi= 2
a?+p?=(a+ B)*-2 af

—( _Dby2_

(-3
Sol :(ii) a3+pB3
Given equation is ax?+b x + ¢
Given roots are a, 3

Sum of the roots a+f3 =- -

|n9|5‘

Product of the roots of3 =
al+p3=(a + B)3-3 af(a +[3)
3
(DL
Sol: (|||)—2 +ﬁ2
Given equation is ax?+b x + ¢
Given roots are a, 3

—b3-3abc
a3

Sum of the roots a+f3 = -

Q=

Product of the roots of} = 2
1 1 _p%+a? _ (a+B)®-2aP

@ g ap T @y

b.2 c b? 2 b“-2ac
(=°2Q) =3 ~—a2  b?-2ac
B 2 T2 T 2T 2
@ v 2z

11.(ii)(b) If (n+1)Ps: nPs=3:2 then find the value of n.
Sol: We know that (n + 1)p.=(n+1)n(n-1)(n-2)(n-3)
and nps=n(n—1)(n—2)(n-3)(n—4)
Given (n + 1)p.: np = 3:2

(n+p, 3
>-——5="

npg 2
(n+1)n(n-1)(n-2)(n-3) _ 3
n(n-1)(n-2)(n-3)(n-4) 2

(n+1) _3
(n-4) 2
=2n+2=3n-12
=n=14
. sec?x
12.(i)(a)Evaluate fm

sec?x
Sol: 1= a2 9%

Let t=1+tan x
dt=sec?x dx

. sec?x x= dt 3, tT3t1 _z
R f—(1+tanx)2 =[ ==/t dt THC=—+C
1 1
212 *C= —2(1+tan x)2 *C
. 1 1
12.(i)(b) Evaluate fO Nepor dx
SoI:I=f \/de f (3—2x) 2 dx
1
I_[(3—2x) 2 1]1 = 2x)2]
o—sa O
1=[2/3 — 2x]0=2-2\/§=2(1-\/§)
(OR)
.o E X
12. (u)(a) Evaluate [ T e
Sol: 1= fz 0 4+5cosx
1-t2
Let tan —-t COS X=——>
1+t
=>dx=—— Tt :x 0=t=0; x— =>t=1
T L 2dt L 2dt
X _ 142 _ 1+£2
02 4+5cosx fO apsizt? _fo 45t
1+t2 1+t2
—[lo ﬁ](1)=llogi=§log2

.. dy _ xy+y
12.(ii)(b).Solve ol

xXy+x
ﬂ _xy+y _y(x+1) _ y(1+x)
dx xXy+x - x(y+1) - x(1+y)

Sol: Given equation is
(1+x) dx (1+y) d
y

(1+;)dx —(1+;)dy =0

Now taking integration on both sides we get
JA@+Ddx - [ +)dy= [0

= x+logx—(y+logy)=logc

=>Xx-y+ Iog%zlogc




13.(i)(a) Show that the line x+y+1=0 touches towards
the circle x*+ y2-3x +7y+14=0 and find its point of
contact.
Sol: x*+ y2-3x +7y+14=0

X2+ y2+ 2gx+ 2fy+C=0

3 7
g= -E, f=- E' C—134 ]
Centre(-g,-f) = (,7)

Radius of the circle r=./g? +f%2 —c
= =324 (72—
(o ST

- P21
4 4
9+49-56 _ [2_ [1_ 1
4 TAJa 27

D= perpendicular distance from centre C(z,;) to the

line x+y+1=0
3 -7 3-7+2 -2
2z =l =
V12412 V2 V2| V2

Clearly r=di.e., the given circle touches the given line.

Point of contact: The point of contact is the foot of
the perpendicular P(h, k) from C(g,;) on the

line x+y+1=0
h—x1 _k-y; _ —(axitby;+c)
a b aZ+b2

3 7 3 7
h—= k+5__—(5—5+1)

1 12+12
3—7+2
3 7 —(——) 1
h—==k+-=—=2—==
2 2 2 2

h—3=loh=2 k+Il=2ok=3
2 2 2 2

~Point of contact P(h,k) + (2,-3)

13.(i)(b) Find the equation of the parabola whose
focus is (3,5) and vertex is (1,3).

Sol: vertex A(1,3) and focus S(3,5)

Let Z(x,y) be the projection of S on directrix.

The A is the midpoint of S

=(1,3) = (3+" 5+y) =x=-1; y=12=(-1,1)
-1 -1
Slope of dwectnx—m— g =-1
Equation of directrix is y-1=-1(x+1)
x+y=0 ......(1)

Let P(x,y) be any point on the parabola,

Then SP=PM = SP?=PM?

Where PM is the perpendicular from P to the
directrix,

2 2 (x+y)2
=(x-3)*+(y-5)*= T

2[(x-3)*+(y-5)°]=(x+y)?
2[x%-6x+9+y2-10y+25]= x?+2xy+ y?
2x2+2y%-12x-20y+68]= x?+2xy+ y?
x2-2xy+y2-12x-20y+68= 0.
(OR)

13.(ii)(a) Find the equation of the ellipse whose focus
is (1,-1), eccentricity % and directrix is x+y+2=0.

Sol: Let P(x1,y1) be any point on the ellipse.
Equation of the directrix L=x+y+2=0
By definition of ellipse SP=e.PM

SP?=e?.PM?
X1+y1+2 4- X1+y1+2:9
(x> (y+1)=( [ ]Z o v 12

9[(x1-1)%+(y1+1)? ] 2(x1+y1+2)2
9[x1%-2 X1+1+ y12+2y1+1]=2[ X 24y 2+4+2X1y1+4X1+ by:
9x12 +9y12-18 x; +18y1+18]=

2x124+2y12+4x1y1+8x1+ 8y1+8
7x12 + 7y12-4x1y1 -26x1+10y;+10=0
7x1% -4xay1+ 7y1° -26x:+10y;1+10=0
Locus of P(x1,y1) is 7x? -4xy+ 7y* -26x+10y+10=0
13.(ii)(b) Find the equation of the hyperbola whose
asymptotes are the straight lines x+2y+3=0,
3x+4y+5=0 and which passes through the point
(1,-1).
Sol: Equation of the hyperbola having the given lines
as asymptotes is (x+2y+3)(3x+4y+5)=k....(1)
This passes through (1,-1)
So, eq(1) =(1+2(-1)+3)(3+4(-1)+5)=k
=k=2(4)=8
~The equation of required hyperbola is
(x+2y+3)(3x+4y+5)=8
3x2+4xy+5x+6xy+8y*+10y+9x+12y+15=8
3x2+10xy+8y*+14x+22y+7=0
14. (i) (a) Find the probability that a non leap year
contains i) 53 Sundays ii) 52 Sundays only.
Sol: A non leap year contains 365 days=52 weeks and
1day more.
i)We get 53 days when the remaining day is Sunday
Number of days in week=7

~n(S)=7

Number of ways getting 53 Sundays
_ n(e) _1

n(E)=1 ~P(E)= S -7

~ probability of getting 53 Sundays=%

ii) probability of getting 52 Sundays
P(E)=1-p(E)=1-2 =2

14. (i) (b) Find the mean deviation about median of
the following frequency distribution.

xi|5 |7 |9 |10 |12 |15

fi|8 |6 |2 |2 2 6

Sol: Writing the observations in the ascending order

Cumulative
Xi f; Frequency IXi—x| | fj |x; — x|
CF
5 8 8 2 16
7-M |6 | 14> g 0 0
9 2 16 2 4
10 2 18 3 6
12 2 20 5 10
15 6 26 8 48
N > filxi -]
=26 =84




. 26 . .
Median =~ th observation=13" observation=7

. . S L filxi—M
Mean deviation about Median L= fi i M)
84

=—=4
26

(or)
14.(ii)(a) If A and B are two events with
P(AU B)=0.65,P(A N B)=0.15. Then find the value of
P(A%)+P(B)
Sol: By addition theorem on probability
P(AU B)=P(A)+P(B) - P(AN B)
P(A)+P(B) =P(AU B)+ P(A N B)=0.65+0.15=0.8
P(A9)+P(BC) =1-P(A)+1-P(B)

=2-[P(A)+P(B)]=2-[0.8]=1.2
14.(ii)(b). Find the variance and standard deviation of
the data 5,12,3,18,6,8,2,10
Sol: Mean (f)=% (% —X)
_ 5+1243+18+6+8+2+10 _ 64 _

8 8
To find the variance, we construct the following table
Xi 5 |12 |3 |18 6 (82 |10
Xi-X 314 |-5]10 2 |0|-6 |2
x-»* 19 1625|100 |4 |[0|36 |4

Here Y(x; — X)?=194
~Variance(a?)=~ 2%, (x; — %)?=:X194=24.25
Standard deviation 0=v24.25=4.95

. 2x%+3x+4
15.(|)(a)ResoIve m

Sol: 2x’+3x+4 _ A L BxaC
Tx-1D)x2+2)  (x-1)  (x2+2)

2x2+3x+4 _ A(x2+2)+(Bx+C)(x—1)
(x-1)(x2+2) (x-1)(x2+2)
2x2 +3x+4=A*+2)+ (Bx+CQ)(x—1)
2x%2 4+ 3x+4=Ax*+2) +Bx*-x)+C(x—1)
2x2 +3x+4=(A+B)x2+ (-B+ C)x+2A—C
Equating coefficients
A+B=2....(1)

into partial fractions.

2A-C=4
Add eq(1) and eq(2)
A+B =2

-B+C=3

Add eq(3) and eq(4)
2A-C=4
A +C=5
3A=9=A=3
A+B =2
3+B=2=B=-1
A+C=5
3+C=5=C=2
2x2+43x+4 3 L 20X
- (242) T (x+1)  (x2+2)

15.(i)(b) Solve(x? — y?) %=xy

Sol: Given (x2 — y?) %:xy

av_ VvV V-v-v3_ V3
dx 1-v? 1-v2 1-V2

s —ylav=
Integrating on both sides
1 1 dx

Iz = ldv=] —
- # -log V=log x+c
- % =log V + log x+c=log Vx +c=logy +c
2
- Zx?=log y +c
-x?=2y?(logy +c)
x2+2y?(logy +c)=0
(or)
15.(ii)(a) Find the internal and external centers of
similitude of the circles x’>+y?=9 and
x*+y?-16x+2y+49=0.
Sol: Let the given equations of circles be
S =x*+y?=9 .....(1)
S’= x2+y2-16x+2y+49=0 ....(2)
Let Cy, C; be the centers and ry, r; be radii of circles (1)
and (2) respectively.
S = x*+y*=9
= (x+0)? +(y+0)?=9=32

We have C;(h1,k1)=C1(0,0) and r1=3
S’= x*+y2-16x+2y+49=0

= x2-16x +64+y?+2y+1-64-1+49=0

= (x-8)% +(y+1)*=16=4>
We have C;(h,k2)=C;(8,-1) and r,=4
15.(i)(b) Find the variance and standard deviation of
the following frequency distribution

Xi 6 10 |14 |18 (24 |28 |30
fi 2 4 7 12 | 8 4 3
Sol:
Xi fi [ fix Xi-X Xi—-0? | fjx; - %2
6 2 |12 -13 | 169 338
10 4 |40 -9 81 324
14 7 |98 -5 25 175
18 12 | 216 | -1 1 12
24 8 | 192 5 25 200
28 4 | 112 9 81 324
30 3 |90 11 121 363
N= | 760 1736
40
Mean of the given datafz%ZLl f; x; = % =19

Variance of the given data (¢2)

= =371 (x; — £)2=--X1736=43.4

Standard deviation 0=v43.4=6.59
&%@




MATHEMATICS (BRIDGE COURSE) -ll
March 2020

Answers
Section—-A
1. Express (1 — i)3(1+i) in the form of a+bi
Sol: Let (1 —1)3(1+i) = (1 — )3(1 — i)(1+i)
= (1+i2-2i)(12%-i2)
=(1-1-2i)(1+1) = (-2i)(2) = -
(1 —1)3(1+i) = 0+i(-4)

2. Obtain the quadratic equations whose roots are
m n
w'm

. m n
(i) Sol: Roots a= - B= -
Required equation is x2 +(a+f) +af=0

() (o

(m +n2)

2+ x+1=0
mnx? + (m + n?) x +mn =0
3.1f 1,-2 and « are the roots of equation
2x3 + x2-7x-6=0, then find a.
Sol: 1,-2 and « are the roots of
2x3 + x2-7x-6=0,
ax3 + bx?+c x +d=0

=a=2;b=1;c=-7;d=-6
Sum=1- 2+0:—-b=-l
1 a 2
a=-2+1==
27 2
4. Evaluatef1+cos Z
2y
SOl Letl f1+0052x =f 1+2cos“x—1

s2x 1—(1-2sin2x)

fZCOS X fCOS dx fCOtZX dx

2sin2x sin2x

=[(cosec?x — 1) dx=/ cosec?x dx-[ 1 dx
=-cot x-x+C
5. Evaluate [ x?e* dx
Sol: I=[ x%eX dx
=x? [ e dx-f[% (x?) [ eXdx]dx
=x2eX — [ 2x e¥dx
=x2eX — 2[x [ eXdx — %fex dx]dx
=x%eX — 2xeX — 2e* + C
=eX(x? — 2x — 2)+C
11

6. Evaluate [ —dx

1 ]1

0

I=tan~! 1-tan~?! 0=% - 0=%
7. Find the equation of the circle having
Centre C=(1,4) and radiusr=5
Sol: Here (h,k)=(1,4) and r=5
The equation of the circle with centre at C(h,k)
and radius ris
(x-h)?+(y-k)?=r?
(x-1)%+(y-4)?=52

x2-2x+1+ y2-8y+16=25

= Equation of circle is x2+ y2 -2x -8y-8=0

8. Find the eccentricity and latus rectum of the
hyperbola x>-4y?=4.

Sol: Equation of the hyperbola is x>-4y?*=4

2
"—- y—-1:>a =4; b2=1

2
Eccentricity e= /a *h a1 \/—

Length of the latus rectum = 2;=25=1

9. Find the mean deviation about the mean for the

data 3,6,10,4,10,9.

_ 3+6+10+4+10+9
Sol: Mean i= —

_ 42
Mean x = —=7
6
The absolute values of mean deviation are

|xi — x| =4,1,3,3,3,2

10 (07
~Mean deviation about the mean=w

4+1+3Z3+3+2 16 5 ey

10.If Aand B are two independent events such that
P(A)=0.6, P(B)=0.7. Then find

(i) P(ANB) (i) P(AUB) (iii) P(A/p)

Sol: Given that A and B are two independent events
such that P(A)=0.6, P(B)=0.7

(i) P(A n B) =P(A).P(B)=0.6X0.7=0.42

(i) P(AU B) =P(A) + P(B) — P(ANB)

=0.6 + 0.7 - 0.42=0.88

P(ANB) _ 042
(iii) P(A/B EJ(B)) >, ~0.6

Sectlon B

11(i)(a). Resolve into partial fractions.

3x 2
(x-3)(x2+2)
Sol: 3x2+2x _ A + Bx+C
" (x-3)(x2+2) (x-3) (x2+2)

3x2+2x  _ A(x%+2)+(Bx+C)(x—3)

(x2+42)(x-3) - (x-3)(x2+2)

3x2 +2x=A(x*+2) + (Bx+ C)(x — 3)

3x?% + 2x= Ax? + 2A + Bx? — 3Bx + Cx — 3C

3x% + 2x= (A + B)x2 4 (C — 3B)x + 2A — 3C
Equating coefficients

A+B=3 =A=3-B ... (1)

C-2B=2 - (2)

2A-3C=0 - (3)

Put A=3-B in eq(3) 2A-3C=0

2(3-B)-3C=0 =6-2B-3C=0=2B+3C=6 ..(4)

2B+3C=6

-2B+ C=2

=4C=8 =(C=2

2-2B=2=B=0

A=3-B=3-0=3

. 3x*+2x 3 (Ox+2_ 3 2

T x-3)(x2+2)  (x-3) (x242) (x-3) (x%2+2)
11.(i)(b). Show that the points in Argand plane
represented by the complex numbers 2+i, 4+3i, 2+5i,
3i forms a square.

Sol: Let the four points represented by the given
complex numbers be A,B,C,D Then A=(2,1), B=(4,3),
C=(2,5), D=(0,3)




AB=/(4 —2)2+ (3— 1)2 =4 + 4=2V2

BC=\/(4 —2)2 + (3 — 5)2 =4 + 4=2V2

AC={/(2-2)2+(5-1)2=/0+16=4

BD=y/(4—0)2+ (3—-3)2=V16+0=4

AB=BC and AC=BD

Given complex numbers are vertices of a square.
(OR)

11.(ii)(a). If a,B are the roots of the ax?+b x +¢=0,

then find (i) a?+p2 (i) a3+p3

Sol: (i)a2+B2
Given equation is ax?+b x + ¢
Given roots are «, 3

1
(iii) a_ +E

Sum of the roots a+f=- -g
Product of the roots afi= 2
a’+B%=(a+ B)%-2 af
_( _by2 , cy_Db"-2ac
=(—22a (=
Sol :(ii) a3+pB3
Given equation is ax?+b x + ¢
Given roots are a, 3

Sum of the roots a+f3 = - -g

Product of the roots of3 = 2

al+B3=(a + B)3-3 af(a +B)

_ 3 bc -b3-3abc
(__) 3()("_) T
1
Sol: (|||); +BZ
Given equation is ax?+b x + ¢
Given roots are a, 3
b
Sum of the roots a+f = - "
Product of the roots of3 = 2
1 1 B%*+a?  (a+B)?-2af
—+—= =
6(2 ﬁz aZﬁZ ((Zﬁ)z
b2 2c bZ-2ac
(__)2 2@ 2 a_z_? Y b2%-2ac
2 c2 - c2 - 2
G ) = = c

11.(ii)(b).If (n + 1)p_: np = 3:2, then find the value
of ‘n’
Sol: We know that (n + 1)p_=(n+1)n(n-1)(n-2)(n-3)
and np_=n(n-1)(n-2)(n-3)(n-4)
Given (n + 1)p,: np = 3:2

(n+1)p, 3

np, 2
(n+1)n(n-1)(n—-2)(n-3) _ 3
n(n-1)(n-2)(n-3)(n—-4) 2

(n+1) _ 3
(n—-4) 2
=2n+2=3n-12
=>n=14
12.(i)(a).Evaluate f\/%dx
Sol: Given problem f%dx
X“—2x+

px + g write and evaluate

da, 2
Adx(ax +dbx+c) +B
2X+5 = AE(x2—2x+10) +B

2x+5=A(2x -2) +B .....(1)
Comparing x co-efficient OBS

2A=2 = A=1
Comparing constants OBS
-2A+B=5
-2(1)+B=5
B=5+2=7
2X+5 2X—2 1
| e = | e % 7 e X
— 2
=2vVx2 —2x+ 10 +f\/w

=2Vx% — 2x+ 10 +sinh™ 1(—) +c

COS X

— =X dx

sinZ x+cos2 x

dx

12.(i)(b).Evaluate fo

C052 X
Sol: Let I= fz

sznZ JC“-COS2 X

We have fo f(x)dx—fo fla — x)dx

5 5.
n > T
> cos2 x = cos2 (5—Xx)
. 2 - - —(2 2
i == 5 dx
sin2 x+cos2 x sin2 (;—x)+cosZ (3—x)
5
sinZ x
_f() —s5 5 dx
cosZ. x+sm2 x
5

5

m —_
= cos2 x = sinZ x
Now I+l=[2 —5— dx+f02 5 dX
sin2 x+cos2 x cos2 x+sin2 x
z cos2£x sm2x
= 2=[H{—s =+ =} dx
s sianx+cos2x cos2x+sm2x
T[
sm2x+c052x T T
2= fo (5} dx= f21dx 32=—-0="~
2 2
sin2 x+cos2 x
T
I=—
4
n
12.(ii)(a).Evaluate |2
(ii)( ) fo 4+5cosx
Sol: I= f 2
0 4+5cosx
1-t?
Let tan—=t COS X=——
1+t
=S>dx=—— Tt :x 0=>t=0; x— >t=1
™ 2dt 2dt
7 ax _fl 1+t2 _J‘l 1462
= )
0 445cosx “0 4, c1- e 0 445t e
1+t 1+t
3+t 1 4 1
—[lo —]0:510g5=§log2

. xy+y
12.(||)(b).SoIve b

xXy+x
dy xy+y _y(x+1) y(l +x)
dx xXy+x x(y+1) x(1+y)

Sol: Given equation is
— (1+x) dx = (1+y) dy
x y

1 1
(1+;)dX -(1+;)dy =0
Now taking integration on both sides we get

J@+Ddx - [+ )dy=[0
= x+logx—(y+logy)=logc

C




:>x-y+|og§=|ogc

13.(i)(a).Show that the line 5x+12y-4=0 touches the circle
x%+ y2-6x +4y -12=0 and find its point of contract.
Sol: Let (x1,y1) be the point of contact
X2+ y2+ 2gx+ 2fy+C=0
g=-3; f=2;C=-12
(x1+g)x + (y1+f)y +(gx1 +fy1 + C) = 0
X1-3 _yi+2 =[—3X1+2y1—12] (1)
4 -3 7
(x1-3)x +(y1+2)y +(-3x1+2y1-12) = 0
From first and second equalities of (1), we get
3x1+4y1=1...(2)
First and third equalities of (1) ,we get
19x; -8y1=-27 ...(3)

6x1+8y;1= 2
19X1 - 8y1 =-27
25 X1 =-25
=>x=-1

3-1)+4y1=1>y1=1

Hence the point of contact is (-1,1)

13.(i)(b).Find the equation of the parabola whose
focus is (3,5),and the vertex is at the point (1,3).
Sol: vertex A(1,3) and focus S(3,5)

Let Z(x,y) be the projection of S on directrix.

The A is the midpoint of S

>(1,3) = (32, 22) =x=-1; y=1

Z=(-1,1)

Slope of directrix=—————= += = -1
ope of directrix=g——"=>= _E,Z_i =-

Equation of directrix is y-1=-1(x+1)

Let P(x,y) be any point on the parabola,

Then SP=PM = SP?=PM?

Where PM is the perpendicular from P to the
directrix,

2 2 (x+y)2
=(x-3)%+(y-5) =T

2[(x-3)*+(y-5)*1=(x+y)?
2[x2-6x+9+y2-10y+25]= x?+2xy+ y?
2x2+2y2-12x-20y+68]= x>+2xy+ y?
x2-2xy+y2-12x-20y+68= 0.
13.(ii)(a).Find the condition that the line Ix + my-n=0 is to
be a tangent with respect to the ellipse Z—Z+Z—Z =1.
Sol: Equation of line, Ix+my-n=0
=my =-Ix+n

=-ix+n

Here m=-i and c=%

. . x? y?
Equation of ellipse , =tz =1

By condition of tangency,

C=va?m?2 + b?

n_ | 2 1y2 2
=>m—’a( —)*+b
2

n? =a?l>+b*m?

Thus a?12+b*m? =n?

This is the required condition.

13.(ii)(b) Obtain the equation of parabola in standard
form y? = 4ax.

Let S be the focus, I be the directrix. Let Zbe the
projection of Son | and A be the midpoint of SZ. A
lies on the parabola because SA = AZ, A is called
the vertex of the parabola. Let YAY’ be the
straight line through A and parallel to the

directrix. Now take ZX as the X- axis and YY’ as
the Y- axis.

Then A is the origin (0,0). Let S =(a,0),a> 0. Then
Z = (—a,0) and the equation of the directrix is x + a
=0.

If P(x, y) is a point on the parabola and PM is the
perpendicular distance from P to the directrix I,

SP
then —=e=M
« SP? = PM?
=(x-a)? + y? = (x+a)?
syt =4dax.
Conversely if P(x, y) is any point such that
y? = 4ax then

SP =/ (x — a)® + y2 = Vx? — 2ax + a? + 4ax
=Vx2 + 2ax + a2 =\/(x + a)’ =|x + a| = PM
Hence P(x, y) is on the locus. In other words, a
necessary and sufficient condition for the P(x, y)
point to be on the parabola is that y* = 4ax.
Thus the equation of the parabola is y> = 4ax.
14.(i)(a).Find the variance and standard deviation of
the data

xi |6 |10 (14 |18 |24 |28 |30
fi 2 |4 |7 12 |18 (4 |3

Xi fi [ fix Xi-X Xi—-0? | fijx;-%?

6 2 12 -14 196 392

10 4 140 -10 100 400

14 7 98 -6 36 252

18 12 | 216 | -2 4 48

24 18 | 432 4 16 288

28 4 112 8 64 256

30 3 90 10 100 300
N= | 1000 1936
50

Mean of the given datax=_¥7_, f; x; === = 20

Variance of the given data (0’2)
= =371 (% — %)?=--X1936=38.72

Standard deviation 0=v38.72=6.22

14.(i)(b). State and prove addition theorem on
probability.

Sol: The addition rule is a result used to determine the
probability that event A or event B occurs or both
occur.




The result is often written as follows, using set
notation:
P(A U B)=P(A) + P(B) - P(P int B)
where:
P(A) = probability that event A occurs
P(B) = probability that event B occurs
P(A U B) = probability that event A or event B occurs
P(A int B) = probability that event A and event B both
occur
Proof:
For mutually exclusive events, that is events which
cannot occur together: P(A int B) =
The addition rule therefore reduces to
P(A U B)=P(A) + P(B)
For independent events, that is events which have no
influence on each other:
P(Aint B) = P(A).P(B)
The addition rule therefore reduces to
P(AUB)=P(A)+P(B)-P(A).P(B)
In both cases the rules stands true.
14.(ii)(a). If A and B are two events with P(AU B)=0.65
P(A N B)=0.15. Then find the value of P(A%)+P(B)
Sol: By addition theorem on probability
P(AU B)=P(A)+P(B) -P(AN B)
P(A)+P(B) =P(AU B)+ P(A N B)=0.65+0.15=0.8
P(A%)+P(B) =1-P(A)+1-P(B)

=2-[P(A)+P(B)]=2-[0.8]=1.2
14.(ii)(b). Find the variance and standard deviation of
the data 5,12,3,18,6,8,2,10
Sol: Mean (3?)=% rimi(xp—X)

_ 5+12+3+18+6+8+2+10 64

=—=8
8 8
To find the variance, we construct the following table
Xi 5 112 |3 |18 6 (82 |10
Xi-X 314 |-5]10 2 |0|-6 |2
x-»*19 1625|100 |4 |[0|36 |4

Here Y\(x; — ¥)%=194
~Variance(o?)=~ %%, (x; — %)?=:X194=24.25
Standard deviation 0=v24.25=4.95

. . . . 2 15%+7
15.(i)(a).Resolve into partial fractions %
Sol: Let put x-3=y then x=y+3
x2+5x+7 _ (y+3)2+5(y+3)+7 _ y?+6y+9+5y+15+7

(x-3)3 y3 y3
2
+11y+31 11 1 11
_y 3y =y_ y_l__3 1 _+_
y 3yl y ¥y
. x2+5x+7_ 1 11 31
T (-3 T x-3  (x=3)2 (x—3)3
dy _ y?-2xy
15.(i)(b).Solve the differential equatlon " Py
dy y*-2
Sol: Given X=X
dx x2-xy
Let y=Vx
dy dv
ax - T Max
dy_y*-2xy
Tdx xz—xy

V+x ﬂ V2x2—2xVx_ VZ—ZV
x2—xVx 1- V

av  VP—2v __VZ-2V-V+VZ 2VZ-3V

& 1=V T 1-v  1-V
1-V dx

vV x
Integrating on both sides

I v =[5

3 f (v 2v- 3)d f

—g[log V+E log(2V — 3)]=log x-log C

§ log(VV2V — 3)=1log x-log C

log(VV2V — 3)=—3 log x+3log C=-log x3+log C3
log(VV/2V — 3)+ log x3=log C3

log(x3VV2V — 3)=log C3

x3VV/2V — 3=C3

x32 /22—3=c3
X X

2 Y_2_c3

xy/ZX 3=C

xy\/2xy — 3x2=C3
15.(ii)(a).Find the internal and external centers of the
circles x?+y?=9 and x>+y2-16x+2y+49=0
Sol: Let the given equations of circles be
S =x*+y?=9 .....(1)
S’= x*+y2-16x+2y+49=0 ....(2)
Let C,, C;, be the centers and ry, r, be radii of circles (1)
and (2) respectively.
S = x*+y*=9
= (x+0)? +(y+0)?=9=32

We have C;(h1,k1)=C1(0,0) and r1=3
S’= x*+y2-16x+2y+49=0

= x2-16x +64+y?+2y+1-64-1+49=0

= (x-8)% +(y+1)?=16=4>
We have C;(h,k2)=C;(8,-1) and r,=4
15.(ii)(b).Find the mean deviation about the median
for the following data.

xi|5 |7 |9 [10 |12 |15

fi|8 |6 |2 |2 2 6

Sol: Writing the observations in the ascending order

Cumulative
Xi fi Frequency Ix — % | f; |x; — |
CF
5 8 8 2 16
7-M |6 |14>2 0 0
2
0 |3 |18 : :
12 2 18 5 10
15 6 20 8 48
26
N Z fi i — m]|
=26 =84
Median = =t observation=13" observation=7
fj
Mean deviation about Median W
=342
26

@#&




MATHEMATICS (BRIDGE COURSE) -II
Sept 2021
Answers
Section—-A
1. Express (1 — i)3(1+i) in the form of a+bi
Sol: Let (1 —1)3(1+i) = (1 — )3(1 — i)(1+i)
= (1+i2-2i)(12%-i2)
= (1-1-2i)(1+1) = (-2i)(2) = -
(1 —1)3(1+i) = 0+i(-4)

2. Find the quadratic equation whose roots are
2+/3 and 2-/3.

Sol: Let a = 2+v/3 and B = 2-V/3

Now, a+ 8 = 2+/3 + 2-/3 =4

a. f= (2+V3)( 2-V/3) =4+2/3-24/3 - 3=1

Since a quadratic equation having roots are a.and f is
of the form x2- (a+ B)x + a. f =0

i.e. x? -4x+1=0

This is a quadratic equation whose roots are 2+v/3 and

2-/3.

3.1f 1,-2,3 are the roots of the equation
x3-2x*+ax+6=0, then find a.

Sol: 1, -2 and 3 are roots of x3-2x*+ax+6=0
= a=1, f=-2,y=3

af + By+ya =a

(1)(-2)+(-2)(3)+(3)(1) =a

-2-6+3=a

=>a=-5

4.Evaluate [1+sin2xdx
Sol: 1= V1 + sin 2x dx
= [ Vcos2x + sin?x + 2 sin x cos x dx
= [\/(cos x + sinx)2 dx
= [ (cosx + sinx)dx
= [ cosxdx+[ sinx dx=sinx- cos x+C

dx

5. Evaluatef6 X 1 1
SO|2|=f dX:E'fS—xde=5f(\/§)szdX

16 e
\/_+x

log (=)

1

T
6. Evaluate [2 cos®x dx

T
Sol: Let ls=[2 cos®x dx

[uN
S
|
w
S
|
vl

[

1m . .
.—— ifniseven
22

..é.lifnisodd

?=|
L
33
&
2=
(|

L n-
We have I=2 cos"x dx={

*|
S
|
N
S
|
kS

Since n =8 which is even

81 8-3 85
lg= fzcos xdx=—.-—.—

oo
\1
w
ul
el

OOI\I
ol
Bl w

T 1
2 2

OO

OO

NS
Il

-6

N
(28
(o)}

7.Find the centre and the radius of the circle
2%+ 2y?—3x+2y—1=0

Sol: Given equation of circle is
2x%+ 2y% - 3x + 2y — 1 = 0 written as
2,.2_ 3 _1_
X+y SX+Y — o 0
X2+ y2+2gx +2fy+C =0

Here2g=—% ;2f=1 ; =_%
3 1 1
= g=—y =g C=mg
3 1 3 1
~ Centre (-g, f) = (-(= ), - (=) )=(-, )

Radius =+/g2 +f2 —c¢
- e -

_ 9+1 1 [9+4+8 _ [21 _+21
- 4 24 16 16 4

~ Radiusris ?
8. Find the centre, eccentricity, length of latus
rectum of the hyperbola 16x2-9y’=144
Sol: Given equation of hyperbola
16x>-9y°=-144

x2 y2

2 yz
XY _4 |t|softheform—- —=-1
9 16 b

= a?=9; b’=16=>a=3; b= 4a<b
Centre C(0,0)

2+b2 9+16 _ [25
Eccentricity e =
b2 16 16

2a? 2(9) 9

Length of the latus rectum==-

9. Find the mean deviation about the mean for the

data 6,7,10,12,13,4,12,16
6+7+10+12+13+44+12+16

8

Sol: Mean i=

Mean ¥ = % =10
The absolute values of mean deviation are
|xi — x| =4,3,0,2,3,6,2,6

~Mean deviation about the mean=

_4+3+0+2+434642+6 _ 26
=— —3 25

10. Find the probablllty that a non leap year contains
52 Sundays only.

Sol: A non leap year contains 365 days=52 weeks and
1day more.

Number of days in week=7

~n(S)=7

Let A be the event that a non-leap year contains
52 Sundays. Then A {M,T,W,Th,F, Sa} so that
n(A) = 6. The probability that a non-leap

year contains 52 Sundays is P(A) = ne) 8

212 (xi=%)
n

ns) 7

Section—-B

11.(i)(a).Resolve into partial fractions.

x+4
(x2-4)(x+1)

Sol: x+4 __A B C
ol: x2-4)(x+1) (x+2) (x-2) (x+1)
x+4 _A(x-2)(x+1)+B(x+2) (x+1) +C(x+2) (x—2)

(x2-4)(x+1) (x+2)(x-2)(x+1)
Ax—-2)(x+1)+Bx+2)x+ 1)+ C(x+ 2)(x — 2)=x+4

Put x=2 then




A-2)2+1)+B2+2)(2+1)+C(2+2)(2-2)=2+4

12B=6 =B~
Put x=-2 then
A(=2-2)(=2+1) +B(=2 +2)(=2 + 1) + C(—2 + 2)(—2 — 2)=-2+4
4A=2 A= -
Put x=-1 then
A(-1-2)(=1+ 1) +B(=1+2)(—1+ 1) + C(—=1 + 2)(—1 — 2)=-1+4
-3C=3=C=-1
x+4 _ 1 + 1 _ 1

U x2-4)(x+1)  2(x+2)  2(x=2) (x+1)

. 2+11i —2+i
11.(i)(b).Show that Z, = 5 ;= 1207 are

conjugate to each other.
—2+i 24 -2+ 2-i
Sol: — = - = - =
(1-20)2  1-4—-4i -3-4i 3+4i

_ (2-D(3-4D) _ (6-#)+i(-8-3) _2-11i
(3+4l)(3 40) 32442 25

Since this complex number is the conjugate of

+111

The given complex numbers Z;,Z; are conjugate each
other.
(OR)

11.(ii)(a).Find the relation between the roots and the
coefficients of the equation
x* —2x3 +4x? +6x-21=0
Sol: Given equation is
x* — 2x3 +4x? +6x-21=0...(1)
On comparing eq(1) with
x*+ Py x34Pox2+P3x+P4= 0
We have Pl——2 Pz 4- P3— 6 P4 ==21
Let a, 8,7, 6 be its roots
ThenS; =Y « =-Py=2

Sz =Z O.’,B = P2=4-

53 =Z CZ,B)/ = -P3=6

54 =Z CZ,B)/6 = P4=—21

11. (ii)(b) Find the sum of all 4-digit numbers that can
be formed using the digits 1,2,4,5,6.
Sol: Number of digits =5

(n - 1)P(r_1)
(=1}
Flr—1)(sum of all digits) #(111rvmvro...... r

times)
Here, i = Hand © = 4
n—1l=dandr—1=3

L)(Sum of all digits) #(11............... r times)
=P x (14+2+445+6) x (1111)

=24 %18 %1111
=432+ 1111
= 479952

Therefore, the sum of 1111 is 479952.

5
12.(i)(a).Evaluate [ @ dx
5
Sol: Let | = fﬂﬂ%@dx

Put 1+10g x=t= idx:dt
6 6
t _ (1+logx) +e

12. (i)(b) Evaluate fog

4+5cosx
Sol: I= fZ
0 4+5cosx
1— 2
Let tan—=t COS X=——
d 1+t
=>dx=— =>t 1
- 2dt 2dt
7 ax 1 34e2 1 q4e2
. |= 2 =f > :f >
0 4+5cosx Y0 1-t 0 4 g1t
1+¢2 1+t2
3+t1
I-Zf0 sz dt=2 [log—] ——log———logZ
(OR)

2
12.(ji)(a). Evaluate [ ==

1 3x2
Sol: I= f 6+1d fO (x3)2+1

Put x3=t

3x2 dx=dt

Upper limit x=1 =t=13=1
Lower Iimit x=0 =t=03=0

1 1
o= fO (x3)2+1 fO 1+t2 dt

I= [tan_l t]o =tan~! 1-tan~ 10:;— 0 =g

i dy_ [1+y?
12.(ii)(b).Solve = |-~
H . .od 1+vy2 d d
Sol: Given equation is —= Y y %

dx \1+x2  J1+y2 Viex2
. dy dx -0
J1+y? Vi
Integrating on both sides

fm S 0
sinh™y + sinh™1 x

13.(i)(a) Find the equation of the circle passing
through the points (2,1), (5,5), (-6,7)
Sol: Let the equation of the circle passing through
three points be x*+ y?+2gx +2fy+c=0
At point (2,1) is 22+ 12+2g(2) +2f(1)+c=0
4+ 1+4g +2f+c=0
5+4g +2f+c=0 .....(1)
At point (5,5) is (5)*+(5)*+2g(5) +2f(5)+c=0
25+ 25 + 10g + 10f+c=0
50 + 10g +10f+c=0 .....(2)
At point (-6,7) is (-6)?+(7)*+2g(-6) +2f(7)+c=0
36+ 49 - 12g +14f+c=0
85-12g +14f+c=0 .....(3)
25+ 20g +10f+5c¢=0.....(1)X5
50 +10g +10f+ c=0 .....(2)
-25+10g +4c=0 ... (4)
35+ 28g +14f+7c =0 .....(1)X7
85 -12g +14f+ ¢=0 .....(3)
-50 +40g +6c=0 ....(5)




-100+40g + 16c=0 ....(4)X4
- 50+40g+ 6¢c=0 ... (5)
-50 +10c=0

Substitute c = 5 in equation (5)
-50+40g+ 6¢=0

50+ 40g +6(5)= 0 =g=7
Substitute c=5and g =% in equation (1)
5+4g +2f+c=0
5+4(2)+2f +5 = 0 =f=—6
~ Equation of circle is
x>+ y?+2gx +2fy+c=0
x>+ y? +2(%)x +2(—6)y+5=0
x*+y? —x —12y+5=0

13.(i)(b) Find the angle between the pair of circles

x>+y?+4x -14y+28=0 and x*+y*+4x-5=0

Sol: Given circles

X>+y2+4x -14y+28=0 and x*+y?+4x-5=0

X2+ y2+ 2gx+ 2fy+C=0 x>+ y*+ 2g'x+ 2f'y+C’'=0

=g=2; f=-7; C=28 =g'=2;{=0; C'=-5

Let 6 be the angle between the circles(1) and (2)
C+C'—2gg’—2ffr

2/g2+f2—C \JgrZ+frz—cr

cos @ =

_ 28-5-2(2)(2)-2(=7)(0)
222+ (=7)2-28 /(2)2+(0)*=(-5)

_ 28-5-8-0
2+/4+49—-28 V4+0+5

15 _ 15
T 2v2549  2(5)(3)

1
2

. O=cos™?! % =60°

Hence the angle between the circles is 60°.

13.(ii)(a) Obtain the equation of parabola in standard
form y? = 4ax.

Let S be the focus, | be the directrix. Let Zbe the
projection of Son I and A be the midpoint of SZ. A
lies on the parabola because SA=AZ, Ais called
the vertex of the parabola. Let YAY’ be the
straight line through A and parallel to the

directrix. Now take ZX as the X- axis and YY’ as
the Y- axis.

Then A is the origin (0,0). Let S =(a,0),a> 0. Then
Z = (—a,0) and the equation of the directrix is x + a
=0.

If P(x, y) is a point on the parabola and PM is the
perpendicular distance from P to the directrix I,

then 2> —e = M
PM
. SP2 = PM?
=(x-a)? +y? = (x+a)?

Coy?E =4dax.
Conversely if P(x, y) is any point such that
y? = 4ax then

SP =/(x — a)* + y? = Vx2 — 2ax + a? + 4ax
=Vx2 + 2ax + a? =\/(x + a)* =|x + a| = PM
Hence P(x, y) is on the locus. In other words, a
necessary and sufficient condition for the P(x, y)
point to be on the parabola is that y* = 4ax.
Thus the equation of the parabola is y? = 4ax.

13.(ii)(b) Find the equation of the ellipse whose focus

is (2,1), eccentricity % and directrix is

2x-y+3=0.

Sol: Let P(x1,y1) be any point on the ellipse.

Focus S=(2,1), eccentricity e=%

Equation of the directrix M=2x-y+3=0

Equation of ellipse having focus(xs,y1) and directrix

ax+by+c=0is

(a? + b?)[(x-x1)*+(y-y1)?]=e?(ax+by+c)?

Equation of ellipse having focus(2,1), e=%

M=2x-y+3=0 is

(22 + (=1)2)[(x-2)+(y-1)21=(2)(2x-y+3)?

=80[x2-4x+4+ y2-2y+1]=9[4x*+ y>+9-4xy-6y+12x]

80x2-320x+80y>-160y+400 =
36x%*+9y*+81-36xy+108x-54y

44x%+71y?*+36xy-428x-106y+319=0

Which is required equation of ellipse.

14.(i)(a) Find the mean deviation about the mean for
the following data.

xi|2 |5 |7 |8 10 | 35
fi|6 |8 |10 |6 8 2

Sol: We can form the following table from the given
data

Xi fi fi Xi |Xi — fl fi |Xi — .’fl
2 |6 12 6 36
5 |8 40 3 24
7 |10 70 1 10
8 |6 480 0 0
10 | 8 80 2 16
35 |2 70 27 54
N Zfixi Zfilxi—fl
=40 | =320 -140
~ Mean(x) = Lfix;_320_
N 40

L. ® fi|x;—%
Mean deviation about the mean:M

0 _35
40




14.(i)(b) Let A and B be independent events with
P(A)=0.2; P(B) = 0.5

Find () P(3/g) (i) P(B/,) (iii) P(AU B)

Sol: Given that A,B are two independent events
P(A)=0.2; P(B) =

P(ANB)=P(A)P(B)=0.2X0.5=0.1

A/ y_P(AnB) 0.1 1
(i) P( /B) P(B) 05 5

B, \ _P(AnB) _0.1 1
(if) P( /A) P(A) 02 2
(iii) P(AU B)=P(A)+P(B) - P(ANB)=0.2+0.5-0.1=0.6

(OR)

14.(ii)(a) A problem in calculus is given to solving it
are %and i respectively. Find the probability of the

problem being solved if both of then try
independently.

Sol: Let E; and E, denote the events that the problem
is solved by two students A and B respectively. We are

given that P(E;)= % and
P(E2)= 7

Since E; and E; are two independent events. So that
11 1
P(E1 N Ez) = P(E1). P(E2)= EZ = o

The probability that the problem being solved is

P(E1 U Ez) = P(E1)+P(E2) - P(E1 N Ez)
1 1 1 4+3-1 6

1
2

3 4 12 12 12

14.(ii)(b) Calculate the variance and standard
deviation for a discrete frequency distribution

Xi 4 8 11 (17 |20 |24 |32
fi 3 5 9 5 4 3 1
Xi f; fi xi Xi-X Xi— x)? fi(Xi —x)?
4 3 12 -10 100 300
8 5 (40 -6 36 180
11 9 |99 -3 9 81
17 5 |85 3 9 45
20 4 |80 6 36 144
24 3 |72 10 100 300
32 1 32 18 324 324
N= | 420 1374
30

Variance of the given data (0'2)
= =37, (x; — £)?=;-X1374=45.8
Standard deviation 0=v45.8=6.77

15.(i)(a) Resolve into partial fractions.

X
(x+1)(2x+1)
X A B
Sol: Let =— + where A and B are real
(x+1D)(2x+1) x+1 2x+1
numbers
X _ A(2x+1)+B(x+1)
(x+1D)(2x+1)  (x+1)(2x+1)
= A(2x+ 1) +B(x+ 1)=x

If x= - 1 then
2

A(2(- D+1)+B(- 2+ D=(- D

1g=— 1oB=—1
2 2

If x=-1 then
AQ(-1D)+ 1) +B(—1+1D=(-1)
-A=-1=A=1
X _ 1 1

Gt | (tD) | 2xtD)

15.(i)(b) Solve I=(3x + y + 4)?

Sol: Given equation is %=(3x +y+4)>2

Put 3x+y+4=z
dy_dz  dy _dz_

i+dz_dx dz  dx i

—y= 2:—Z- = 2

SX Bx+y+4) o 372

az _ 2

T 2 +3

dz

7243

Integrating on both sides
dz

fz 243 _f dx= fo

- -1 —)-x=C

\/_tan (\/_

3x+y+4

—1 X=
\/— e
(OR)
15.(ii)(a) Find the equations of common tangents of
the pair of circles x’+y2-8x -2y+8=0 and
x*+y?-2x+6y+6=0
Sol: Given circles
S= x*+y?-8x -2y+8=0
S’= x*+y2-2x+6y+6=0
Equation of common chords is L=S-S' =0
=( x?+y?-8x -2y+8)-( x*+y*-2x+6y+6)
=-6x-8y+2=0 = 3x+4y+1=0

15.(ii)(b) Find the mean deviation about the median
for the following continuous distribution

mar'fs 0-10 10-20 20-30 30-40 40-50 50-60
obtained
No. of boys 6 8 14 16 4 2
Marks No. of Mid . e
obtained boys CF point (Xi-M) fl XiM)
0-10 6 6 5 22.86 187.16
10-20 8 14 15 12.86 102.88
20-30 14 28 25 2.86 40.04
30-40 16 44 35 7.14 114.24
40-50 4 48 45 17.14 68.56
50-60 2 50 55 27.14 54.28
517.16

. .. 50 . .
Median class: class containing 7th item i.e.

20-30
Here L=20; C=10; f=14; m =14; N =50

N 50_

4
x10

=20+7.89 =27.86
Mean deviation through median

= Lyn, fi(x — ¥)="2=10.34
*8S




MATHEMATICS (BRIDGE COURSE) -1l
May 2022
Answers
Section—-A
1. Find the multiplicative inverse of -5+12i

Sol: Since (

—iy
+y2

multiplicative inverse of X+iy is

Multiplicative inverse of -5+12i is
—-5-12i _ —-5-12i _ —5-12i
(-5)2+122  25+144 169

2. Find the roots of the equation x> — 7x +12 =0
Sol: On comparing the given equation with
ax?+bx+c=0,wehavea=1b=-7andc=12.
- Roots of the quadratic equation are
—b+VbZ-4ac _ —(-7)+/(-7)2-4(1)(12)
2a - 2(1)
7+\/49—4 7+\/_

2 2
= —=— —=-,-=43
2 2 2
Hence the roots of the equation x*> — 7x +12 = Oare 4
and 3.

71 7+1 7-1 8
2’

NIG\

3.1f 1,-2,3 are the roots of the equation
x3-2x%*+ax+6=0, then find a.

Sol: 1, -2 and 3 are roots of x3-2x*+ax+6=0
= a=1, f=-2,y=3

af + By+ya =a

(1)(-21+(-2)(31+(3)(1) =a

-2-6+3=a

=>a=-5

4. Evaluate [ V1 + cos2x dx

Sol: Let I=[ v/1 + cos 2x dx
=[V1 + 2cos?x — 1 dx=[ V2cos?x dx
=v2 [ cos x dx=v/2 sin x+C

5. Evaluate f@dx
Sol: Let t=log x =dt= i dx

f@ dx=/ cos t dt=sin t+C

=sin(log x))+C

Put x3—t=> 3x%dx =dt
R R | —tan=—1(,3
al=f X —7 dx=[ 5 dt=tan™" t+C=tan™* (x*)+C

7. Find the equation of the circle whose
Centre C=(-1,2) and radius r=4

Sol: Here (h,k)=(-1,2) and r=4

The equation of the circle with centre at C(h,k)
and radius ris

(x-h)?+(y-k)?=r?

(x+1)%+(y-2)=4?

x24+2x+1+ y2-4y+4=16

=~ Equation of circle is x?+ y? +2x -4y-11=0

8. Find the centre, eccentricity, length of latus
rectum of the hyperbola 9x2-25y?=225
Sol: Given equation of hyperbola 9x>-25y?=225

2 2
4 —-1|t|softheform—— Y-
25 9 b2

= a%=25; b?’=9=a=5; b=3
Centre C(0,0)

a?+b? _ [25+9 _ [34 _ V34
Eccentricity e = p —
a 25 25

5
2
Length of the latus rectum = % LIC ?8

9. Find the mean deviation about the mean for the
data 6,7,10,12,13,4,12,16
6+7+10+12+13+4+12+16

8

Sol: Mean i=

Mean ¥ = % =10
The absolute values of mean deviation are
|xi — x| =4,3,0,2,3,6,2,6

10 (07
~Mean deviation about the mean=w

443+0+2+3+6+24+6 26
= 5 = —325

10. Find the probability of drawing an Ace from a
well shuffled pack of 52 playing cards.
Sol: A pack of cards means of pack containing 52
cards, 26 of them are red and 26 of them are
black coloured. These 52 cards are divided into 4 sets
namely Hearts, Spades, Diamonds and Clubs. Each set
contains of 13 cards names A, 2, 3,4,5,6,7,8,9, 10,
K, QJ.

1

P(A) is the probability of drawing Ace= E ==

Section—-B

11(i)(a) Resolve into partial fractions.

5x+1
(x—1)(x+2)
5x+1 A B
Sol: Let X+ =+ where A and B are real
(x-1D)(x+2) x—-1 x+2

numbers
5x+1 _Ax+2)+B(x-1)

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

= A(x+2)+Bx—-1=5x+1

If x=1 then A(1+2) +B(1-1) =5(1)+1
3A=6=>A=2

If x=-2 then A(-2+2) +B(-2-1) = 5(-2)+1
-3B=-9=B=3

5x+1 2 3

o (x-1)(x+2) Tx-1 x+2

11(i)(b) If (a + ib)?= x+iy find x? + y?
Sol: Given (a + ib)? = x+ib

a?-b?+2abi = x+iy

Here x = a®-b?;y = 2ab




= x% + y%=(a® — b?*)?+(2ab)?*= (a? + b?)?

(OR)
11(ii)(a) Find the relation between the roots and the
coefficients of the equation 3x3 — 10x%+7x+10=0
Sol: Given equation 3x3 — 10x2+7x+10=0
Comparing with ax® + bx?+c x +d=0
=a=3;b=-10;c=7;d =10

b -10 10
Y a=sumofroots=S;=-—=-—=—
b ; a 3 3
(04 :S =— = -
Z 'B 2 a 3
d 10
aﬁy =S3=_Z=_?

11(ii)(b) Find the sum of all 4-digit numbers that can
be formed using the digits 1,3,5,7,9.

Sol: The number of 4 digit numbers that can be
formed using the given 5 digits is 5P,=120

No. of distinct digits n=5

The sum of the r digital numbers that can be formed
using the given n distinct digits (1<n<9) is (n-1)P.1X
sum of the digitsx111....1(r times) Hence n=5, r=4

The sum of all 4 digited numbers that can be formed
using the digits {1,3,5,7,9} without repetitions is 4-1P,.
1X(1+3+5+7+9)X1111
=4P3X25x1111=24x25x1111=666600

12(i)(a). Evaluate [

cosh x+sinh x
cosh x—sinh x

Sol: I= [ ————x

cosh x+sinhx  cosh x—sinh x

cosh x—sinh x cosh x—sinh x
= x=/ dx

cosh?x—sinh?x 1

=[ cosh xdx —[ sinhx dx=sinh x — cosh x +C

12(j)(b) Evaluate [, 2 dx

Sol: Let f; % dx = fff((—xx)) dx=log x+C

3 2x _ 2713
J> Tz dx =llog( 1 +x9)];
“log( 1+ 32)-log( 1+ 22)
=log 10-log 5=10g%=10g2
(OR)
12(ii)(a)Evaluate f02|1 — x| dx
Sol: fozll —x| dx=f01|1 — x| dx+f12|x — 1| dx
2 2
=l To+15 — X1t
i 4

=1-2+22-G-1)=2404-=1
2 2 2 2 2

12(ii)(b) Find the order and degree of the following
i i ions Y 1 (2375 =
differential equations [dxz + (dx) ]56_ 6y
. Gi ionis [£Y 4+ (315 =
Sol: Given equation is [ + (57)°]5 = 6y

. d? d s
i.e. KZ + (d—z)3 = [6y]s

Order =2, degree =1

13(i)(a) Find the equation of the circle passing
through the points (5,7), (8,1), (1,3)
Sol: Let the equation of the circle passing through
three points be x?+ y?+2gx +2fy+c=0
At point (5,7) is 52+ 7%+2g(5) +2f(7)+c=0
25+ 49+10g +14f+c=0
74+10g +14f+c=0 .....(1)
At point (8,1) is (8)%+(1)%+2g(8) +2f(1)+c=0
64+ 1+ 16g + 2f+c=0
65+ 16g +2f+c=0 .....(2)
At point (1,3) is (1)*+(3)*+2g(1) +2f(3)+c=0
1+ 9 + 2g +6f+c=0
10+2g +6f+c =0 .....(3)
74+ 10g +14f+ c=0 ....(1)
455 +112g +14f+7¢=0 .....(2)X7
-381 -102g -6c=0
381 +102g +6c=0 ... (4)

195 +48g + 6f+3c=0 ....(2)X3
10+ 2g+ 6f+c =0 ....(3)
185+ 46g +2c =0 ... (5)

381 +102g+6¢c=0 ... (4)
555+ 138g +6c=0 .....(5)

-174-36g =0
_ 174 29
T 36 6

Substitute g = - % in equation (5)
555+ 138g +6c=0

555 +138(- =) +6c = 0
555-23(29) +6¢c=0

555-667 +6c=0 = c=-=—= 5?6

Substitute c=5?6 and g=- % in equation (3)

10 +2g +6f+c=0 .....(3)

10+2(- §)+6f +5?6 =0

10-246f+2 =0

3 3
19
=f=——
6
-~ Equation of circle is
X2+ y2+2gx +2fy+c=0
2,02 49(. 29 _ 19, 56_
X2+ y? +2( 6)x+2( 6)y+3-0
242 29, 19, 56
Xy =X == y+—= 0

13(i)(b) Find the angle between the circles
x?*+y2-6x -8y+12=0 and x>+y*-4x+6y-24=0
Sol: Given circles
X2+y?-6x -8y+12=0 and x*+y*-4x+6y-24=0
x>+ y2+ 2gx+ 2fy+C=0  x*+ y*+ 2g'x+ 2f'y+C'=0
=g=-3; f=-4; C=12 =g'=-2;{=3;C'=-24
Let 8 be the angle between the circles(1) and (2)




C+C'—2gg’—2ffr

2/g2+f2—C \JgrZ+fr2—cr
12-24-2(=3)(=2)-2(-4)(3)

T 2/ (12 (-4 (3)2- (-24)

cos @ =

_ 12-24-12424
T 2/9+16-12 V4+9+24

- @=cos~10=90°
Hence the angle between the circles is 90°
(OR)
13(ii)(a) Obtain the equation of parabola in standard
form y? = 4ax.
Let S be the focus, | be the directrix. Let Zbe the
projection of S on | and A be the midpoint of SZ. A
lies on the parabola because SA = AZ, A is called
the vertex of the parabola. Let YAY’ be the
straight line through A and parallel to the
directrix. Now take ZX as the X- axis and YY’ as
the Y- axis.
Then A is the origin (0,0). Let S =(a,0),a> 0. Then
Z = (-a,0) and the equation of the directrix is x + a
=0.
If P(x, y) is a point on the parabola and PM is the
perpendicular distance from P to the directrix I,
SP

then v=¢=M

~ SP? = PM?

=(x-a)? +y? = (x+a)?

. y* =4ax.
Conversely if P(x, y) is any point such that

y? = 4ax then

szm:\/xz — 2ax + a® + 4ax
=Vx% + 2ax + a2 =/ (x + a)* =|x + a| = PM
Hence P(x, y) is on the locus. In other words, a
necessary and sufficient condition for the P(x, y)
point to be on the parabola is that y? = 4ax.
Thus the equation of the parabola is y? = 4ax.

13(ii)(b) Find the equation of the ellipse whose focus
is (1,-1), eccentricity g and directrix is x+y+2=0.

Sol: wrong question no solution x+y+2 =0 instead of
X+y+Z

Sol: Let P(x1,y1) be any point on the ellipse.

Equation of the directrix L=x+y+2=0

By definition of ellipse SP=e.PM

SP?=e?.PM?
x1+y1+2 4 X1+y1+2
(xa-1)2+(y2+1)= (> 3l 12 =5 N3 12

9[(xa-1)*+(y1+1)? ] 2(X1+y1+2)2
9[x12-2 X3+ 1+ y1242y1+1]=2[X, 24y 2+4+2X1y1 +x1+ By,
9x12 + 9y12-18 x; +18y1+18]=
2X1242y12+4x1y1+8%1+ 8y1+8
7x1% + 7y12-4x1y1 -26x1+10y1+10=0
7x12 -4x1y1+ 7y1% -26x:+10y;1+10=0
Locus of P(x1,y1) is 7x?-4xy+ 7y? -26x+10y+10=0

14(i) (a) Find the mean deviation about the mean for
the following distribution

xi |10 |30 [ 50 | 70 | 90
fi|4 24|28 |16 |8

Sol: We can form the following table from the given
data

Xi fi fi Xi |Xi - fl fi |Xi - fl
10| 4 40 40 160
30 | 24 720 20 480
50 | 28 1400 0 0
70 | 16 1120 20 320
90| 8 720 40 320
N=80 Zfixi Zfi 1Xj — x|
=4000 =1280
~ Mean(x) = 2fi xi_1000 =50
N 80 ; .
Mean deviation about the mean=w

1280
=29 _ 16
80

14(i)(b) Suppose A and B are independent events
with P(A)=0.6, P(B)=0.7. Then compute

(i) P(ANB) (i) P(AUB) (iii) P(A/p)

(iv) P(A°n B€)

Sol: Given that A and B are two independent events
such that P(A)=0.6, P(B)=0.7

(i) P(A n B) =P(A).P(B)=0.6X0.7=0.42

(i) P(AU B) =P(A) + P(B) — P(ANB)

=0.6 + 0.7 - 0.42=0.88

.\ oA/ \_ P(ANB) _ 042 _
(iii) P( /B)— rE) - o7 =0.6

(iv) P(A°n B€)= P(AU B) “=1- P(AU B) =
1-0.88=0.12
(OR)

14(ii)(a) A,B,C are 3 news papers from a city. 20% of
the population read A, 16% read B, 14% read C, 8%
read both A and B, 5% both A and C, 4% both B and C
and 2% all the three. Find the percentage of the
population who read at least one news paper.

Sol: Given P(A)= 100—0 2
P(B)= 100—0 16
P(C)= o014
100

P(ANB)= 100_o 08

(
P(BNC)= 100_0.04
P(ANC)= 100=o.05
(
(

P(ANBNC)= 100=o 02

P(AU B U C)=P(A)+P(B)+P(C)- P(ANB)- P(BNC)-

P(ANC)+ P(ANBNC)
=0.2+0.16+0.14-0.08-0.04-0.05+0.02
=0.52-0.17=0.35




Percentage population who read at least one news
paper=0.35X100=35%

14(ii)(b) Find the variance and standard deviation of
the following frequency distribution

Xi 4 8 11 |1 20 |24 |32
fi 3 5 9 5 4 3 1
Sol: No solution data not correct

Actual problem is

Xi 4 8 11 17 |20 |24 |32
fi 3 5 9 5 4 3 1
Xi f; fi xi Xi-X &i— %)? fi(Xi —x)?
4 3 12 -10 100 300
8 5 (40 -6 36 180
11 9 |99 -3 9 81
17 5 |85 3 9 45
20 4 |80 6 36 144
24 3 |72 10 100 300
32 1 |32 18 324 324
N= 1420 1374
30

Variance of the given data (0°2)
= =371 (x; — £)?=3-X1374=45.8

Standard deviation 0=v45.8=6.77

. 13x+43
15(i)(a) Resolve m

13x+43 A B
Sol: Let = t
(2x+5)(x+6) 2x+5 x+6

real numbers

into partial fractions.

where A and B are

13x+43 _ A(x+6)+B(2x+5)
(2x+5)(x+6)  (2x+5)(x+6)
= A(x+6) +B(2x +5)=13x+ 43
If x=- 6 then

A(—6+6) + B(2(—6) + 5)=13(—6) + 43
—7B=-35=B=5
If x= -gthen

A((-D+6)+B@(- D +5=13(- ) +43
6

ZA - +43
2 2

7A =— 65 +86
7A =21>A=3
. 13x+43 3 5
o (2x+5)(x+6) T 2x+5  x+6
1+x2
1+y?
. .. dy 1+4x2
The given equation is = 11y2
Which is a first order and first degree differential
equation. It can be solved by the method of
variables separable.
dy 1+x?
dx 1+y2
= (1 +y?)dy=(1 + x?)dx
= (1 + x")dx- (1 +y?)dy =0
Now taking integration on both sides we get

dy
15(i)(b) Solve — =
dx

= [(1+xHdx-[(1 +yHdy=f0
X3 3
=>(x+?) -(y+y?)=c
=x3- y3+3x-3y=c
Hence the required solution is x3- y3+3x-3y=c
(OR)
15(ii)(a) Find the equations of common tangents of
the pair of circles x*+y*+10x -2y+22=0 and
x2+y2+2x-8y+8=0
Sol: Given circles
S= x2+y2+10x -2y+22=0
S’= x2+y%+2x-8y+8=0
Equation of common chords is L=S-S’ =0
=( x*+y?+10x -2y+22)-( x*+y>+2x-8y+8)
=8x+6y+14=0 = 4x+3y+7=0

15(ii)(b) Find the mean deviation about the mean for
the following continuous distribution

marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50
obtained
No. of
students 5 8 15 16 6

. 100, . .
Median class: class containing Tth item i.e.

Marks No. of Midpoint di | fd |X; fi|X; —
obtained | students | xi O L x| |
0-10 5 5 - - 22 110
10-20 8 15 2 10 12 96
20-30 15 25 - -8 2 30
30-40 16 35 110 8 128
40-50 6 45 0 16 18 108
1 12
2
50 10 472
Let us assumed mean be A=25, here C=10
Mean &= A+~ 35 fid; xc =25 +2249 = 25 42 =27
N % 472
Mean deviation about mean is NZLTLI f(x; — f)=¥
=9.44
*l\%




