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Part - Il : MATHEMATICS - IA

Time : 3 Hours] [Max. Marks : 75
Note : This question paper t:_t:;nsis.ts of three sections A, B and C.
SECTION-A _
Very Short Answer Type Questions : 10x2=20 |

i) Answer ALL the questions.
iif) Each question carries TWO marks.

| Q.No : 1 Functions :

[
s

oo W

8.
9.
10.

Q.No : 2 Functions

L.

2.

3.
4.

I T X T. =
It A= {U, VRS E} and f: A — B is a surjection defined by f(x) = cos x then find B.

IfA={-2,-1,0,1,2} and {: A — B is a surjection defined by f(x) = x* + x + 1, then find B.
Iff:R—R, g:R— Rare defined by f(x) = 3x— 1, g(x) = + 1, then find (fog) (2).

If f(x) = 2, g(x) = x*, h(x) = 2x for all x € R, then find [fo(goh)(x)].

If f:R—Rand g:R— R are defined by f(x) = 4x — 1 and g(x) = ¥ + 2, then find

+1
OO e (*F) @ERIE @ ikodn o

Find the inverse function of f(x) =ax + b, (a=0);a,be R

f:R— R defined by f(x) = 2X* 1 then this function is injection or ot ? Justify.
3

I f={(1,2),(2,-3),(3,- 1)} then find i) 2f i) 2 + f
I f={(4,5),(56).(6,—49}and g = (4,-4), (6.5), (8,5), thenfind DNf-g ii)fg
lif:R—R, g:R— Rare defined by f(x) = 3x~ 1, g(x) = X" + 1, then find i) (fog)(x) ii) (fog)(2).

Find the domain of f(x) = \/g -2 .

1

Find the domain of {{(x) = '(“F- m :

Find the domains of J4x — x* .

Find the domains of f(x) = log (x° - 4x « 3)




P TSy — = —— = —

1IIi3+ X f3=x
= e

5. Find the domains of {(x) =

6. Find the domain and range of f(x) = ﬁ :

1
1-x

7. Find the domains of f(x) =

i

1

8. Find the domains of {(x) = m .

1

: i O T [ L S
9. Find the domains of {(x) logy (1—%) -

10. Find the domain of f(x) = |/x* =25,

Q.No : 3 Matrices ;

Tl 2 38
1. A= B= and 2X + A = B, then find X.
3 4 7 2

, o[*~3 -8] . :
. I 29 6 i 5 e , then find the values of x, y, z and a.
1 2 -1/2
3. Define trace of matrix and find the trace of 0 = 2
=142 2 1
2 4 s
4 If A= B e and A" = {J, then find the value of k.
[ 2 -4
5. fA= i i , then find A + A’ and AA'.
-2 1
-2 3 1
6. fA=| 5 0|andB= then find 2A + B' and 3B' — A.
4 0 2
-1 &
=2 T -11 0 fi AR
7. 1”&:__1 [ 5|adB=| o | | thenfind (AB).
[ 0 2 1
8 IiA=|—2 0 -2| isaskew symmetric matrix, then find x.
-1 x 0




10.

—L¥d
fA=| 2 5 6 | isasymmetric matrix, then find x,
i ey
a2 ] -3 -1 0
IfA=12 -2 0|,B=[2 1 3|and X=A+BthenfindX
g 3t g | L

1.

10.

Q.No : 4 Matrices :

1 00
IfA=|2 3 4| anddetA =45, then find x.
5 -6 x
(12 22 g2
2 G
Find the determinant of 2 3 4 :
3% 4% 57
1 o m2]
Find the determinent of | @ o 1 where w* = 1.
o 1 o

COs o

Find the adjoint and the inverse of the matrix [s‘n o
1

Lot
Find the rank of the matrix 111
LT ERE |

1
Find the adjoint and the inverse of the matrix A = [3

-1 0 &
Find the cofactors of 2 and - 5 in the matrix | ! 2 -2
-4 =5 3
0 1 4
I [ T symmetric (or) skew symmetric ?
-4 =70
0 4 -2
fA=1-4 0 8 |isaskew symmetric matrix and the value of x.
2 -8 x

Define singular and non - singular matrix.

—sino
coso |




Q.No : 5 Addition Of Vectors : I
1) ,Find the unit vector in the direction of the sum of the vectors 5=2T+ET—5E and
5 b=2i+]+3k.
2. a=2i+5]j+k and b = 4i +m| +nk are collinear vectors, then find m and n.
i 3. lfthe vectors 31 +4j + 4k an JJ.T -+ S-j' + 6k are collinear vectors, then find A and .
(O A 4j - 5k,b=1+j+k and €=+ 2k, find the unit vector in the opposite direction Df
i a-b+T.
5 If OA=7+j+k AB=37-2j+k BC=1+2j-2k and CD=27+7+3k then find thei
vector 0D, |
6. If the position vectors of the points A, Band Care—27 « 7 —k, —47 + 27 + 2k and 67 - 3] -13k
respectively and AB = A AC, then find the value of A.
. 7. Write direction ratios of the vectora =1+ j- 2k and hence calculate its direction cosines.
: 8. ABCDE is a pentagon. If the sum of the vectors AB, AE, BC, DC,ED and AC is AAC, then find
the value of A.
9. Find a vector in the direction of vectora= i —2j that has magnitude 7 units.
10. Let a, b be noncollinear vector. f ¢ = (x +4y) a + 2x +y+ 1) band B = (v - 2x+2}a:
+ (2x -3y —1) b are such that 3¢ = 2 then find x and .
Q.No : 6 Addition Of Vectors :

. Find the vector equation of the line passing through the point 27 « 3j « k and parallel to the

vector 47 —2j + 3k. .1
Find the vector equation of the line joining the points 27+ + 3k and —47 +3j k. I

Find the vector equation of the plane passing through the points T —2j +5k,—5j —k and

— 371 +5j. '
Find the vector equation of the plane passing through the points (0, 0, 0), (0, 5, () and (2, 0, 1).
Show that the points whose position vectors are — 23 + 3b + 58, @+ 2b + 3¢, 73 T are ml—_i

linear when 7, b, are non-coplanar vectors. :
|
W fone RIS Py |
Find the vector which passes through the points 2i + 4j + 2k, 2i + 3j - 5k and parallel to the
vector 3i —2j + k. |

|
If a, b, ¢ are the position vectors of the vertices A, B and C respectively of AABC, then find the
vector equation of the median through the vertex A,




8. OABC is a parallelogram. If OA =3 and OC = ¢, find the vector equation of the side B(.

9. If o, B, yare the angles made by the vector 3i — §j + 2k with the positive directions of the co-
ordinate axes, then find cos o, cos §, cos v.
10. Im AABC, if *O' is the circumcentre and it is the orthocentre, then show that
HA +HB +HC+2HO.

Q.No : 7 Product Of Vectors :

1. Find the angle between the vectors T+ 2]+ 3k and 37 -7 + 2k.
2, 2i+Aj—k and 4j - 2j + 2k are perpendicular to each other, then find A.

3. 3=1+2j — 3k and b=37 - j+2k, thenshow that 3+ b and 3 — b are perpendicular to |

each other.
4. If 3=27+27 -3k b=37-7+ 2k then find the angle between the vectors 23+ b and 3 + 25.
5. f a=7-7 -k and b=27 - 37 - k, then find the projection vector of b on 7 and its magnitude.
6. 3i+4j and —5] +7] aretwo sides of a triangle, then find its area.
7. Find the area of the parallelogram whose diagonals are 37+ 7 -2k and i - 3?1- 4k .
8. If 47 +%ET+ pk is parallel to the vector i +2j + 3k , find p.

9. 1f 6 is the angle between the vectors i+ j and j + k, then find sin 6.

10. Find unit vector perpendicular to both 3 - 47 + 3] —k and b=27 -6 - 3k.

Q.No : 8§ Trignometric Ratios Up To Transformations :
tan 160° — tan110° 1-2°

1. If tan 20° = X then show that =
1+ tan 160" tan 110° 2

2. Ifcos® +sin® = /2 cos 0, prove that cos 8 —sin 8 = 2 sin 0.
3. If sin o + cosec o = 2, find the value of sin” &t + cosec®a;ne Z.
4. Show that sin 780° . sin 480° + cos 240°. cos 300° = 1/2

5 I3sinA+5c0osA=5thenshowthat 5sinA-3cosA=:3,

6. - Find the period of {(x) = cos [

4x +9]
=
7. Find the period of {(x) = tan (x + 4x + 9% + ... + n°x) (n any positive integer).

8. Find the sine functions whose period is 2/3.

= ==




1
9, Ifsin@-= 3 and 8 does not lie in the third quadrant, find the value of cos 6, cot 8.

10. Sketch the graph of the function tan x between 0 and %

| Q.No: 9 Trignometric Ratios Up To Transformations :

1 3

1. Prove that = =
ekt 5inl0® cosl0®

sizuz-::ﬁgu , then prove that a sin 20 + b cos 2a = b,

3. fA-B= %.thmmwthat{latmhj(l+tanB)=2,

4. Show that cos 42° + cos 78" + cos 162° = (.

5. Provethat S989 *sind” _ . 360,
cos 9 - sin9”

6. Find the value of tan 56° —tan 11° — tan 56" . tan 11°.

s 1,
7. Find the value of cos? 52 i sin? 22 5 -
8. Find the minimum and maximum values of 3cosx+ 4 sinx
9. Findtherangeof Tcos—24sinx+5

10. If sin (B + o) = cos (8 + o), then express tan 8 in terms of tan c.

Q.No: 10 erpermi-('-l-'lln{'ﬁﬂns :

1. If sinhx =5, show that x = log, (5 + +/26)

2. If sinhx =3, then show that x = log, (3 + /10) .
v e |

3. Show that tanh (5) = Slog.3.

4. Ifsinhx= [%) , find cosh (2x) and sinh (2x).

5. fcoshx= %. find the values of (i) cosh (2x) (ii) sinh (2x).

6. Prove that (cosh x —sinh x)" = cosh (nx) — sinh (nx), for anyne R

7. Prove that (cosh x + sinh x)" = cosh (nx) + sinh (nx), forany xe R




8. Foranyx e R prove that cosh® x— sinh* x = cosh (2x)

| 9. Provethat foranyxe R, sinh (3x) = 3sin hx + 4 sin h®x.

10. If cos hx = sec 8, then prove that tanh® *;5 = ta.n"g.
SECTION-B
II. Short Answer Type Questions : 4x5=20
i) Answer ANY FIVE questions.
ii) Each question carries FOUR marks.
! Q.No:11 Matrices :
= cos’®  cosBsin® cos’ ¢  coso¢sing
B— = TEy v =
s KRS theestiontiatyl oop o oinka cososing sl | O
1 [
2. IfA=|2 1 2| thenshow that AZ—4A-5]=0.
p i | ¥
1 -2 1
3. FA=|0 1 -—1|, thenfindA®-3A%_A_31L
3 -1 1
110 [0 1 3 2
4, IflI= 0 IJ and E = 0 0 , then show that (al + bE) =aal+3abE._
A5 e W G A
5 KA= ¥ andB=|-3 0 |, then verify that (AB) = B'A".
| R R
- % B4
et vrarde meatlts
B, bi iy Adj A
6. fA=|a, b, c,| isanonsingular matrix, then A is invertiable and A™! = ﬁ.
a3 by o

1 2 1
7. ShowthatA=|3 2 3| isnon-singular and find A%
i e
¥
8 I3A=| 2 1 -2| thenshowthat A= A"
R | L s




— i
1 -2 -2
9. fA=| 2 1 —2|,thenshow that the adjoint of A is 3A'. Find A™".
2 =2 1
G
10. Find the adjoint and the inverse of the matrixA = |1 4 3
1 3 4
1 a a° ;
11. Showthat |l b b®| =(a-b)(b-c)(c~-a).
1¢cc
Q.No : 12 Addition of Vectors :
1. Let ABCDEF be a regular hexagon with centre ‘0. Show that AB + AC + AD + AE + AF = 3AD = 6A0.
2. a b, are non-coplanar vectors. Prove that the four points — & + 4b 3¢, 3a + 2b - 5¢, |
33 + 8b — 5C, —3a + 2b + ¢ are coplanar.
3. & b,¢ are non-coplanar vectors. Prove that the four points 6a + 2b - % 25 -b+ 3¢, |
-a +2b — 4¢, 1238 —b - 3¢ are coplanar.
4. % b, ¢ are’non coplanar vectors prove that the following four points are coplanar
23+3b-¢,a-2b+3¢,3a+4b-2¢,a—-6b+6C.
5. If 1,,k are unit vectors along the positive directions of the coordinate axes, then show that |
the four points 47 +5] + K, — j —k, 31 = 97 + 4k and -47 + 47 + 4k are coplanar.
6. Ifc, P,y are the angles made by the vector 3i — 6] + 2k with the positive directions of the co-
ordinate axes, then find cos ¢, cos B, cos . '
7. Ifthe points whose position vectors are 31 —2j —k, 2i+3] —4k —i+j+ 2k and 47+ 5+ Ak
- 146
are coplanar, then show that A = __ll'f_ : I
8. If a b, ¢ are non coplanar vector, then find the point of intersection of the line passing through |
the points 23 + 3b —¢,3a + 4b — 2¢ with the line joining the points a - 2b +3c,a—6b+ 6¢C.
9. Show that the line joining the pair of points 6a — 4b + 4¢, — 4¢ and the line joining the pair |

= < = I
of points —a —2b -3¢, +2b - 5C intersect at the point —4¢ when 3 b,¢ are non-coplanar

veclors.




10. Is the triangle formed by the vectors 31 + 5j + 2k, 21 — 3j — 5k and —51 — 2§ +3k equilateral?

= —— = . = —

2.

(Q.No:
1.

3.

4.

9.

10.

13_ Product of Vectors :

Find the area of the triangle whose vertices are A(1, 2, 3), B(2, 3, D) and C(3, 1, 2).
lfa=2i+j-kb=-1+2]-4k and =7+ +k,thenfind (3xb).(bx¢).

If 8=7— 2j -3k b=2T+7~k and €=T+3j — 2k, verify that ax (bxT)=(axb) »¢,

Find the volume of the tetrahedron whose vertices are (1, 2, 1), (3, 2, 5), (2, - 1, 0) and |
(=101

Find the volume of the tetrahedron having the edges T+ j+k;1 -j and T+ 2j+k.

Find the unit vector perpendicular to the plane passing through the points (1, 2, 3),
(2,-1,1)and (1, 2, - 4).

Let a=2i+j-2k b=i+j.If ¢ is a vector such that a.c=|c|,|c-2|=2Z and the angle

between ax b and ¢ is 30°, then find the value of |(axb)x c|.

fa=2i+3j+4k b=7+7-k and €= T-7 + k,then compute 3 x (b = €) and verify that it is

perpendicular to 3,

Find A in order that the four points A(3, 2, &), B(4, 1, 5), C(4, 2, - 2) and D(6, 5, - &) be coplanar. |

fa+b+c=0,|a|=3,|b| =5 and |c|-7, then find the angle between 7 and b .

Q.No: 14 Trlgnﬂmetn( Ratios Up To Transformations :

1.

Prove that sin® %+ sin? 3; +sin? E;I +sin? %:g
Show that cos® 5 T 4 cos? 33“ +cos’ Eg—+ cos® %zg 3
an m Om 1
Prove that | 1 i] [1 ——][1 *][1 __]z-&
a [ +cusm +cosm +m51 +cosm T
- ’ . =in 16A
If A is not an integral multiple of =, prove that cos A. cos 2A, cos 4A . cos 8A = T smﬁ-
3

n 4 &r 16:1: 1
hence deduce that cos-l-g ms-lg ms-l—E- 1 = ﬁ'

24 4
If[l-:A-:Eq:t-andsm{A H)- andcos(h B) = 5,thenﬁndthevalueottan2h

If a, b, ¢ are non zero real numbers and o, P are the solutions of a cos 8 + b sin 8 = ¢ then show

2bc c? —a®

that Dsno+sinp= = and sinc+snp=—s.
® Goab a’+b® (@) P a‘+b?




= e = =

b4 1
7. Prove that sin A . sin [%...g] sin [E_A]=E sin 3A and hence deduce that sin 20° . sin 40° .

; ; 3
sin 60°, sin 80° = 16"

| 8. If none of the denominators is zero, prove that
sin A-sinB cosA—cosB

cosﬁ+cosB]" [ sin A +sin B ]“

A-B
=2mlj'[--2—] ,if n is even 0, if n is odd.

Cos®0 - Cos36 Sin’0+Sin30 _

9. Prove that B 56

3.

T
10. If 8 is not an integral multiple of 5+ prove that tan 8 + 2 tan 26 + 4 tan 48 + 8 cot 88 = cot A.

Q.No : 15 Trignometric Equations :

| 1. Solve2cos"8-./3sin®+1=0.

2. Solve 4cos”0+v3=2(\/3+1)cos,
3. Find the general solution-of the equation 1 + sin“0 =3 sin# - cos 6.

4. Solve 2(sinx + cosx) = /3.
5. Solve \ﬁsinﬁ—cusﬂmff.

6. Solvesinx + 3cosx=/2.

= T
T8 SD]VECﬂtz:\{— (“-E"'l}mtx-ﬁyﬁi =D.| [D{K‘C —2-J

8. 18,,6,are solutions of the equation a cos 26 + bsin 20 =, tan®, #tan 6, and a + ¢ # 0, then find the
values of i)tan 6, +tan @, ii)tan®6, .tan8,.

A

f v mt 1
g, Iftan (% cos 8) = cot (% sin 8), then prove that cos (B--)z: :
| ( ) (: ) P 2 o3
| 10. If o, p are the solutions of a cos 8 + b sin 8 = ¢, then show that
2be ¢ 2 & _a?
i i o ———— iy sINCL.5IN P = —
i) sinc+sinp A ii) B %)

Q.No : 16 Inverse Trignometric Equations :

ot 117

a4 7
R S s G .
1. Provethat sin sin sin 125

5 25




2. Prove that sin™! (%) +sin™? [E) = cos™! [:}E)

17 85/
3. Prove that sin™ % + 2 tan™ é:%
a. ﬁmmmmTwﬁ%+Tmﬁé+Tm4%=§
5. Prove that cos™ (%] +sin”! [?%-] ==tan™ {%]

1 1
=1 =12 L2
6. Prove that tan z tan 13 tan Q.

7. Show that ms(ztan'l %] = sin(Eta.n‘l T::']
2. Ittan'&a-tan‘ly-rtan'lzzm:, then prove that x + v + 2 = xyz.
2x ) L 2 T
-1 L3 -1 ; 26| | e i
9. Solve 3 sin [1+x2] 4 cos [m] 2 tan [l_xg] 3.

10. Ifcos™'p + cos™'q + cos™'r = n then prove that p? + g% + 12+ 2pgr = 1.

Q.N_o : 17 (Properties of triangles) :

ST T
1. Showthat —+—+—+—m=m—o-v--—"—
o AZ

a? . b2 .l
4A

2. ProvethatcotA+cotB+cotC=

cush+cosB+cosE a? +b? +c?
=

3. Ina AABC, show th
a show that b = 2al

RPN < [T (.
4. InaAABC, Ifa = (b= c) sec 8, then prove that sin8 = R cos 3 )

bc+ca +ab - s*

L
2 A

A B
5. vaethattani +tan§ + tan

6. InaAABC, Prove that (r, - ry) sec? % =(ry+ 1) se&% =(ry+1y) sec}'% .

gfi 0 L iaB L
7. Show that cos 5 €os 5 + 008 > =2 R

8 InaAABC, Ifa:b:c=7:8:9 findcos A:cosB:cosC.




) i+i+__1__coth+cot3+mtc
9. If p;. Ps P are the altitudes of AABC, then show that P2 pt Pt A
be
10. Show that a®cot A +bZcotB+ccot C = aT.
SECTION - C
II. Long Answer Type Questions : 5xT7=35

) Answer ANY FIVE questions.
if) Each question carries SEVEN marks.

Q.No : 18 Functions :
1. If f: A—B, g:B — C be bijections, then prove that gof : A — C is a bijection.
2, If f: A— B, g:B— C be bijections, then prove that (gof}‘l =f ’ag".

3. Letf:A—B,I, and [ are identity functions on A and B respectively. Then prove that fol, = '
f = I;of.

4. 1ff:A— B be a bijection, then prove that fof ' = I and fof = I,.

o

Iif; A— B, g:B - A are two functions such that gof =1, and fog =, then {: A — B is a bijection
and Flzg.

{}.No : 19 Mathematical Induction :

1. Using the principles of Mathematical induction, prove that 1.2.3 + 2,3.4 + 3.4.5 + .......... upto

nn+Dm+2)(n+3)
3 .

n terms =

2. Using the principles of Mathematical induction, prove that 12+ L’l2 + 22) - (12 + 224 32) T

n(n+ 1}2 (n+2) !

tont =
upto n terms 12

3. Using the principles of Mathematical induction prove that

H!'H-+--—+L+ * 1 = a
13735757 " @n-D@n+1) 2n+1°

1
4. Usingthe principles of Mathematical induction prove that TR TR upto n terms
3 |
n
= m ¥neN. |
5. By Mathematical Induction ¥ n e N, provethat 2.3 + 3.4 + 45 - ......cccccsveererrenrnen. UPtO 1 tErms
n(ﬂz +bn+1 1)
= —q—r .




10.

Using the principles of mathematical induction, prove that

PP P

n
T 123 " T123.5 + e UPtOT terms = e (20 + 9n - 13).
Using the principles of mathematical induction, prove the a - (@a+d)+(a+2d)+.......upto

nterms=§[2a+(n-l}d].

-1
Prove by Mathematical Induction a + ar + ar” « ............. upto n terms = a[ =1 ] |

By Mathematical Induction, Sshow that 49" + 16n - 1 is divisible by 64 for all positive integer n.

Show that 3.5 ! + 2°"*1 5 divisible by 17 for all positive integers n.

Q.No : 20 Matrices :

a b cf [2bc-a® c? b*
Wiigre g 2
. Showrthat[2.C 3| %' +€ « ¥ 2ac—bT A = (a® < b + ¢* = 3abo)?.
c ab b a®  2ab-c? . R
a+hs2¢c a b
Show that c b+c+2a b =2(a-b-¢)?° f
C a c+a+2bh
a-b-c¢ 2a 2a
Showthat | 2b b-c-a 2b |-(a+b.cP |
2c 2c ¢-a-=b !
b+¢c c+a a+b a b c 4
ShDWthat C+a a'*'h' b'f"c 32 b C a i o il f I':"t'] 103 sl boog
a+b b+c c+a c ab i
I oa e
Show that |1 b? b’ [=(a=b) (b-c) (c-a) (ab + bc + ca).
A v
a b
ASbE ot
Show that =abc (a=b) (b-c) (¢c-a).
2 bt it




a a 1:a° e o
7. 1|b b* 1+b®| _0and [b b? 1|0 then show that abc = 1.
c ¢ 1+c e ¢ 1
be b+ec 1
8. Showthat [€@ €+2 1l _a_b)(b-¢) (c-a).
ab a+b 1
1 -2 3]
o. 1 A=| © ~1 #| thenfind (A7)
otoitn &5
[ by ¢
10. If A= |32 by ¢ is a non-singular matrix, then A is invertiable and A™ = ﬂi&i
(ag by ¢3) det A

_'{_}_!".Hu: 21 Matrices :

1. Solve the equations by using Cramer's Rule 2x-y+3z=9,x+y+z=6,x-y+z=2.
Solve the equations 3x = 4y + 5z = 18, 2x —y + 82 = 13, 5x — 2y + 7z = 20 by Cramer's rule.
Solve the equations 2x-y +3z=9,x+y +z =6, X~y + 2 = 2 by Cramer's Rule.

B b

Solve the equations 3x - 4y + 5z = 18, 2x—y + 8z = 13 and 5x - 2y = 7z = 20 by Matrix inversion
method. '

Solve the equations X + y =z =9, 2x + 5y + 7z = 52, 2x + y - z = 0 by matrix inversion method.
Solve the equations 2x-y+3z=9,x+y+2=6,% + ¥y + Z = 2 by Gauss - Jordan method.

Solve the equations x -y + 2 =9, 2x + 5y + 7z = 52, 2x + y + z = 0 by Gauss - Jordan method.
Solve the equations 3x - 4y + 5z = 18, 2x~y + 82 = 13, 5x— 2y + 7z = 20 by Gauss - Jordan method.

© o N oo

Show that the following system of equations is consistent and solve it completelyx+y +z =3,
2x+2y=3,x+y~-z=1

10. Examine whether the following system of equations are consistents in consistent and if consis-
tent, find the complete solution. x +y+z=6,x+2y+32=10,x+ 2y + 4z=1

Q.No : 22 Product of Vectors :

1. =T -2]+3k b=2T+J+k T=1+7+2K thenfind |@xb)=T|and |ax(®x7)|.

2. fF=T-27+kb=27+J+kc=T+27-Fk thenfind 7« (5x ) and |(@xD) = &|. |
|

3. Find the shortest distance between the skew lines ¥ =(67 +27 +2K)+t (i -2j +2K) and
T=(41-K-s@1-27-28.




-

10.

HA=(L, 22 1) Bah 0,3, Cotli? oD Do 45, Tadthe Btnie batwec A5 |
and CD.

a, b,T are three vectors, then prove that

D @xb)x®)= (c.a)b-(c.b)a i) ax(bx®=(@.0)b-GE.b)T

Ifa=2i+j-3kb=71-2j+k €=-1+j—4k and d =1+ j + k , then compute

(5%5) x (ex3)].
1
Prove by vector methods the angle between the two diagonals of a cube is cos™! [5] ;

Find the equation of the plane passing through the points A= (2, 3,-1), B = (4, 5, 2) and ;
C=(3,6,5).

lfa=i-7+kb=2T-7+3kT=1-7 and d-67+27+3k.Express d interms of bxTExd

f2=2i + j~kb=-T+2]-4k and €=i+] +k, thenfind (3x5).(bx¢).

Q No : 23 Trignometric Ratios Up to Transformations :
1.

i

8.

A+ B 4/C = 1607 prove tiat 0os 24 + o TB e e o0 o Al A s B ae Bt

In triangle ABC, prove that sinz-g- + sin® LA sin® ¢ =]= 2.:03& . u:osE . sinE

2 2 2 R

In triangle ABC, prove that {:052% + coszg + mszvg = 2(1 + sin%-sin%sing)

- = i
In triangle ABC, prove that sin% +sin% +sin~2q=1 +4sin™ i sinﬁ4E sinx4c :,

A B C m— A n—-B x—C
In triangle ABC, prove that COS‘E‘ +COSE *COSE=4CDS[ T ]=QD$[-.L4-)C@‘S-( 1 ]

S5—-A 5-B C

IfA+B +C =25, then prove that sin (S-A) + sin (§-B) <sin C = 4 cos 5 cos—- sing.

A G
In triangle ABC, prove that cos A+cosB-cos C=-1 + 4 cos 5 - COS % . sin >

In triangle ABC, prove that sin® A + sin® B — sin? C = 2 sin A sin B cos C.

Q.Nu 24 Properties of Triangles :
1.
2

lfr,=2,r,=3,r;,=6andr=1,then provethata=3, b=4andc =5.
In AABC, ifr, = 8,1, = 12, r,=24 finda, b, c.




10.

65 21

lfa=13,b=14,¢c=15 showthatR= -é-,r=4,r1= 5

In A ABC, then show thatrj = r2 + 13 —r = 4R.
Show thatr +r, +r, —r, = 4R cos B in a triangle ABC.
In AABC, then show thatr + r; + ra—r3 = 4R cos (.

2+/be A
If sin © = —— , then show that cos 8 = cos[—)
]:H-C b+c 2
2be . (A
lia=(b-c)sec6, provethat tand = 2—=s [5}

1'2+I'3 1_L

L
In C — e S ]
AABC, then show that Toiag =

2 2

C
2

A B
In AABC then prove that acos°— + bcos’— +ccos'— =s+ %

y I;=12andr, =14
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MATHEMATICS MDDEL PAPER

MATHEMATICS - IB

' Time : 3 Hours] ; [Max. Marks : 75

Note : This question paper consists of three sections A, B and C.

SECTION - A

L Very Short Answer Type Questions : ] 10x2=20
i) Answer ALL the questions.
ii) Each question carries TWO marks.

' Q.No: 1 Straight Line :

| 1. Find the value of x, if the slope of the line passing through (2, 5) and (x, 3) is 2.

2. Find the equation of the straight line passing through (- 4, 5) and cutting off equal and non-
zero intercepts on the coordinate axes. !

!
3. Find the condition for the points (a, 0), (h, k) and (0, b), where ab # 0, to be collinear,

kL4
4. lf the product of the intercepts made by the straight line x tan o0 + y sec a. = 1 ['5‘501{-2“] an

the coordinate axes is equal to sin ¢, find o
5. Find the equation of the straight line passing through the points (at;%, 2at;) and (aty?, 2at»).
6. Find the value of y, if the line joining the points (3, y) and (2, 7) is parallel to the line joining the
points (=1, 4) and (0, 6).

7. lithe area of the triangle formed by the straight lines, x =0, y = 0 and 3x + 4y = a(a > 0) is '6". Find
the value of 'a’.

8. Transform the equation x + ¥ + 1 = 0 into normal form.

i 9. Find the equation of the straight line passing through (-2, 4) and making non-zero intercepts

1 whose sum is zero, b

10. Transform the equation into the form Ly + ALz = 0 and find the point of concurrency of the
family of straight lines represented by the equations (2 - 5k) x-3(1 + 2k) v = (2=k) = 0,

Q.No : 2 Straight Line :
1. Find the distance between the parallel lines 5x =3y -4 =0, 10x-6y-9=10.

2. Find the equation of the straight line parallel to the line 2x + 3y + 7 = 0 and passing through the
point (5, 4).

3. Find the angle which the straight line y = /3% -4 makes with the y-axis.
4. 1f2x -3y -5 =0 is the perpendicular bisector of the line segment joing (3, - 4) and (o, B) find o + B.

5. ACD, 4), B(4, 9) and C(-2, -1) are the vertices of a triangle. Find the equation of the median
through 'A.




7. Find the value of p, if the straight linesx +p =0,y +2=0and 3x + 2y + 5 = () are concurrent.

——

Find the area of the triangle formed by the following straight lines and the coordinates axes
xcosa+ysine=p (p>0).

Find the value of k, if the straight lines y — 3kx + 4 = 0 and (2k - I)x - (Bk-1)y-6=0are
perpendicular.

Find the point of intersection of the straight lines §+ % =1and §+ Y -1(az=:h).
a

1§ A(10, 4), B(=4, 9) and C(=2, -1) are the vertices of a triangle. Find the equation of the altitude

through B.
i

3. Find the ratio in which the XZ-plane divides the line joining A(- 2, 3,4) and B(1, 2, 3).

g0 =1 eh G

: 3 Three Ili131ensional Coordinates :

Find the coordinates of the vertex 'C' of AABC if its centroid is the origin and the vertices A, B
are (1,1, 1) and (= 2, 4, 1) respectively.

11(3,2,~1), (4 1, 1) and (6, 2, 5) are three vertices and (4, 2, 2) is the centroid of a tetrahedron,
find the fourth vertex,

Find the ratio in which XY-plane divides the line joining A(2, 4, 5) and B(3, 5, - 4). Also find the
point of intersection.

Find the fourth vertex of the parallelogram whose consecutive vertices are (2, 4, =1),(3,6,-1)and (4,5, 1)..
Show that the points A(1, 2, 3); B(7, 0, 1) and C(-2, 3, 4) are collinear.
Find the centroid of the tetrahedron whose vertices are (2,3, - 4), (3,3, - 0,(=1,4 2)and (3, 5. 1).

By section formula find the point which divides the line joining the points A(2, = 3, 1) and
B(3, 4,-5) Intheratio 1: 3.

Show that the points (1, 2, 3), (2,3, 1) and (3, 1, 2) form an equilateral triangle.
Find the ratio in which the point (6, - 17, - 4) divides the line segment joining (2, 3,4) (3,-2, 2).

= - B o i

N |
-0

A bkl

Write the equation of the plane 4x — 4y + 2z + 5 = 0 in the intercept form.

Find the intercepts of the plane on the coordinate axes 4x + Jy-2z+2=0.

Find the equation of the plane whose intercepts onx, y, Z - axes are 1, 2, 4 respectively.
Find the directions of the normal to the plane x - 2y - 2z -4 =0.

Reduce the equation x + 2y — 3z - 6 = 0 of the plane to the normal form.
Findtheanglebetwaenth&planesx+2y+22—5=0and3x-3y+22_—8=0.

Find the angle between the planes, 2x-y -z=6andx +y » =1

Find the equation of the plane If the foot of the perpendicular from origin to the plane is (1,3,=5).
Find the constant k so that the planes x—2y +kz =0 and 2x + Sy -z = () are at right angles.
Find the equation to the plane parallel to the ZX - plane and passing through (0, 4, 4).

Find the equation of the plane passing through the point (1, 1, 1) and parallel to the plane
x+2y+3z-7=0.

=




Q No : 5 hm:tsﬁnd (‘.m]tmmty

| 10. Find the right and the left limits of the function f(x) = {

| Q-No: 6 Limits And Continuity ;

1. Compute X_Lf“(v'rxz +X—~X}.

3. Ewvaluate Lt [w]

'Q.No : 7 Differentiation :

dy:

1. Ify = cos (log (cot x)), then find =

2. Find the derivative of 20198(ta0 X) ith reference to x.

3. Find the derivative of 7% *3* with reference to x.

4. Find the derivatives of sin! /i wrt. x.

Find the derivatives of sin} [ o 5

wrt x
1+ x

6. Find the derivative of sec(,ftan x) w.rt. x find ! ().
If y = log (sin (log x)), then find %

sinx
l+cosx

9. Find the derivative of wrt. @

11. Find the derivative of f(x) = e* (x° + 1).

i Vi+x-1 tan[x:—'aj}
1. Find z]-'fﬂ[_x—_]‘ 2. Evaluate anW'
. i Tx
4. Evaluate Lt M. 5.Compute [t £ =4
X1 x2—1 x+0 X
COs X [}F—Ei
7. Ewaluate Ll: — 8 Showthat Lt —— -_1,
[ j'[] T Xx-—-2
I—} x_z

: xf? (x<2)
x* /3 (x22)

d
10. Ify = x° €* sin x, find EF,

12.ffx = acos®t, y = asin’ t, then find

3. Compute [t IR
=0 X COS5 X

log,. (1+5
8 Computemit ge O-E5)
x-+0 ®

9. Show that n[ H+x+1] 3

at the point a = 2,

2. Compute Il_"}t,@{ x+1-vx) :

4. Evalimte T sin(x— a}tan (x— a)

| x»0 x° x-ra (2 —a%)y?
sin (a + bx) - sin (a — bx x ;
' 5. Evaluate Ltu @ }x o ). 6. Compute [t ;_.__1., (a=0),(b=0),(b=1).
X3 x50 B —1
g I%+3 — cos 2mx
7. Evaluate Lt .,[ :; 1]. 8. I:.valuate fou st (M, n€ 2).
| i
|
sin (7 cos®x) B_Ixiﬁ{
9. Compute xl'—'fu S e 10. Evaluate -3 —2x -

8. Find the derivative of log (tan 5x) w.rt. x.

dy

bt




P

"Q.No : 8 Differentiation :

1.

1

Find the derivative of log (sin (™)) wrtx.

dy -—-e¥
If x = tan ¥ then show that —= !
dx 1+x%°

Find the derivative of cosec™ (€™ * 1) wrt. x.

Ify = feot™ (x))?, then find %};:-

Find the derivative of tan ! [la =1 ] W.rt.X.
+ax
;s 1 3xy
Find the derivative of sin b~ ‘4— w.rt x
d
Find the derivative of y = sec™ [ ,1 ] find -:‘-"r-.
2x* -1)-  dx

Differentiation {(x) = e* with respect to g(x) = vx.
. : dy
If y = x* (x > 0), then -&i = X5(1 - log X).

d |
If 3 + y3 — 3axy = 0, then find d—i. y !

. Q.No: 9 Errors And t\p[ll_‘n_}ﬁ!naﬁun&:

¥
1.

oo o W

=1

10.

Find Ay and dy if y = 5x° + 6x + 6, x = 2, Ax = 0.001.
Find Ay and dy if y = f(x) =x" +x, x = 10 and Ax=0.1. ;
Find Ay and dy if y = x* + 3x + 6, x = 10, Ax = 0.01. ~ ;
Find Ay and dy if y = € + x, x =5 and Ax = 0.02.

Find the approximatioin of 365 .

Find the approximation of /82 .

If the increase in the side of a square is 2%, then find the approximate percentage of increase |
in its area.

If the increase in the side of a square is 4%, then find the approximate percentage of increase
in the area of the square.

If the radius of a sphere is increased from 7em to 7.02 cm then find the approximate increase in |
the volume of the sphere. -

The side of a square is increased from 3 cm to 3.01 cm. Find the approximate increase in the
area of the square.

| Q.No : 10 Rolle’s Theorem Ang Lagrange's Mean Value Theorem :
| 1L

2.
3.
4.

1
c=24 E_Hndthevalueﬁntaand b.

Verify Rolle's theorem for the function y = f(x) = ¥ +4in[-3, 3).
Find the value of ‘c’ Rolle’s theorem for the function x* - 1 on [2, 3].
Verify Rolle’s theorem for the following function x*~1 on [-1, 1].

It is given that Rolle’s theroem holds for the function f(x) = x* + bx* + ax on [1, 3] with

& ! ] i S - Hafla - |




"l.

Let f{x} = (x—1) (x— 2} (x— 3). Prove that !;here 15rn0mtha.ra one ‘e’ in (1, 3) such that '{c) = 0. '

5.
6. Find a point on the graph of the curve y = x* where the tangent is parallel to the chord joining |
(1, 1) and (3, 27). j
7. Onthe curve y = x* find a point at which the tangent is parallel to the chord joining (0, 0) and (1, 1) '
Show that there is no real number k, for which the equation x* - 3x + k = () has two dlstmct
roots in [0, 1].
9. Verily the Rolle’s theorem for the function (x* - 1) (x - 2} on [~ 1, 2], Find a point in the interval |
where the derivative vanishes. '
10. Find ‘¢’ so that {'(c) = % in the cases f(x) = x,E -3x-1:a= -%1 b= % 5
SECTION -B
II. Short Answer Type Questions : dx5=20
i} Answer ANY FIVE gquestions.
ii) Each question carries FOUR marks. !
Q-No: 11 Locus : |
1. Find the equation of locus of P, if the line segment joining (2, 3) and (-1, 5) subtends a right
angle at P. |'
2. The ends of the hypotenuse of a right angled triangle are ({] 6) and (6, {]'} Fmd the equatmn nf
locus of its third vertex. AT
3. A(1, 2), B(2, - 3) and C(- 2, 3) are three points. A point P moves such that PA? + PB? = 2PC 2 ~
Show that the equation to the locus of Pis Tx—~ Ty + 4 = . -r
4. A(5, 3)and B(3, - 2) are two fixed points. Find the equation of the locus of P, so that the area of i
triangle PAB is 9 sq.units. |
5. A(2,3)and B(-3, 4) are two given points. Find the equation of locus of P. So that the area of the E
triangle PAB is 8.5 sq. units. g
6. Find the equation of the locus of P, if the ratio of the distances from P to A(5, - 4) and B(7, 6) is 2 : 3. 3
7. Find the equation of the locus of P, if A=(2,3),B=(2,-3)and PA + PE = & j
8. Find the equation of the locus of a point, the sum of whose distances from (0, 2‘} and (0, -2)is 6. | f
9. Find the equation of the locus of P, if A= (4,0),B=(-4,0) and | PA-PB | = '
10. Find the equation of the locus of a point, the difference of whose distances from (-5, 0) am:ll

(5, 0) is 8. | i

1.

Q.No:12 Trans[nrmation of Axes:

When the origin is shifted to (= 1, 2) by the translation of axes, find the transformed equatmn |
of 22 + y¥ —dx + dy = 0.
When the origin is shifted to the point (2, 3), the transformed equation of a curve is x4 Ixy -
2y? + 17x - Ty — 11 = 0. Find the original equation of the curve. e

When the axes are rotated through an angle % find the transformed equation of x* + 2.3 xv|

_}/'2 - 2&2_ |:
|




10.

When the axes are rotated through an angle o, find the transformed equation of, xcos o+ ysinu =P

When the axes are rotated through an angle %, find the transformed equation of 3x% + 10xy +

3y° = 9.

When the axes are rotated through an angle 45°, the transformed equation of a curve is|

17x% - 16xy + 1'4"'y2 = 225. Find the original equation of the curve.

Prove that the angle of rotation of the axes to eliminate xy term from the equation
2h s

ax’ + 2hxy « by? = 0 is % tan™! [a—b] where a # b and 77 ifa=b.

When the origin is shifted to the point (3, — 4), the transformed equation of a curve is x2+ 2 = 4.]

Find the original equation of the curve.

When the origin is shifted to (- 1, 2) by the translation of axes, find the transformed equation
of 2% + y* = dx + 4y = 0.

When the origin is shifted to (=1, 2) by the translation of axes find the transformed equation of
x2+y2+2x—4y+1=[l. -

f&ﬂo:lﬂﬁtraightljnc:

1.

10.

Transform the equation Xt % = 1 into the normal form when a > 0 and b = 0. If the perpendicu-
a

lar distance of the straight line from the origin is p, deduce that = Sl
p: & b

Find the value of k, if the lines 2x— 3y + k=0, 3x-4y-13=0and 8x— 11y -33 = 0 are concurrent.

Show that the lines 2x + y -3 =0, 3x + 2y -2 = 0 and 2x - 3y — 23 = 0 are concurrent and find the|

point of concurrent.

If the straight lines ax + by + ¢ =0, bx + cy - a= (0 and ¢x + ay + b = 0 are concurrent, then prove |

that a® « b% « ¢® = 3abe. '

Find the value of p, if the lines 3x + 4y = 5, 2x + 3y = 4, px + 4y = 6 are concurrent.
Find the equation of 'k, if the angle between the straight lines 4x—y + 7 = 0 and kx-5y-9=0is 45°,

x — 3y = 5 = 0 is the perpendicular bisector of the line segment joining the points A, B. If
A = (-1, - 3) find the coordinates of B.

4
A straight line passing through A (1, — 2) makes an angle tan [;] with the positive direction

of the X - axis in the anti-clockwise sense. Find the points on the straight line whose distance
from A is 5.

Find the points on the line 3x—4y— 1 = ) which are at a distance of 5 units from the point (3, 2). |

|
m

6
If the straight line intersects the line \[3x —4y « 8 =0 at P, find the distance PQ.

A straight line through Q(+/3,2) makes an angle — with the positive direction of the X - axis..

A straight line with slope 1 passes through Q(-3, 5) meets the line x + y — 6 = () at P. Find the
distance P(Q.




Q.No : 14 Limits And Continuity :

3,,|'1+:-:—§1-x

X

1. Compute lim
X0

xsina-asinx
x-a ;

Compute lim
X=ra

CcOos ax — cos bx

xz

Compute lim
x-=0

2
X =9
Check the continuity of f given by f(x) = 1 x* - 2x - 3"
15

Check the continuity of the following function at 2.
1
2
0,

2-8x7,

ifx=3

(x*-4) if0<x<2
ifx=2
ifx>2

f(x) =

CO0s ax — cos bx

x
(b? -a%)

ifx=0

Show that f(x) =

% ifx=0

sin x
s

¥ +a
bx +3

Find real constants a, b so that the function f given by f(x) =

-3

onR,
4-x*
x=5,
4x* -9,
Ix+4,

if x=0
it O<x=1
if lex<2
if xz2

Check the continuity of 'f' given by f(x) =

SIN2X et
Is [ defined by f(x) = , continuous on '0° 7
1,

ifx=0

Kx-k ifkz1 .

10. It'i,givenbyf(x):{z A

=

(.No : 15 Differentiation ;

1. Find the derivative of x° from the first principle.
2. Find the derivative of sin 2x from the first principle.
3. Find the derivative of cos ax from the first principle.

iqu_*:x-c:SandxaaE

at the point 3.

where a and b are real constants, is continuous at '0)’,

ifx=0

ifl}-:x-:lis "
i con nuorus;

ifx>3

atpoints x=0, 1, 2,

is a continuous function on R, then find the values of k.




Find the derivative of tan 2x from the first principle. !

4,

5. Find the derivative of cot x from the first principle.

6. Find the derivative of sec 3x from the first principle.

7. Find the derivative of x sin x from the first principle.

8. Find the derivative of cos® x from the first principle.

9. Ifx=a(cost+tsint),y=a(sint-tcost) then find -g—i
10. Ifay®=(x+b)’ then Syy'l =y}

Q.No : 16 Tangent and Normal ;

1. Find the equations of tangent and normal to the curve xy = 10 at (2, 5).

9 Show that the tangent at any point '8’ on the curve x = ¢ sec 8,y =ctan 8is ysin 6 = x—c cosb.

3, Find the equations of the tangents to the curve y = 3x° - x°, where it meets the X - axis.

4. Find the equatioris of tangent and normal to the curve x = cost, y = sintatt= %

5. Find the equations of tangent and normal to the curvey = x +4x* at (- 1,3).

6. Find the equation of tangent and normal to the curve y = 2. & at the point where the curve
meets the y-axis. !

7. Find the lengths of sub tangent and sub normal at a point on the curve ¥ = b sin [E] :

8. Show that at any point (x, y) on the curvey = be™®, the length of the sub tangenf is a constant

10.

and the length of the sub normal is -}; .
Show that the curves 6x° - 5x + 2y = 0 and 4 + Sy2 = 3 touch each other at [%,%] ;

n il
Show that the equation of the tangent to the curve is L;] + (%] =2 (a=0,b=()at the point

P
(a,b)is a+b =2

_Q.TNn 3 I'E Rate of (.lhaﬂgf.s :

L.

[

=
|

The distance - time formula for the motion of a particle along a straight lineis s = 012+ 24t =18,
Find when and where the velocity is zero.

A point P is moving on the curve y = 2%? The x coordinate of P is increasing at the rate of
4 units per second. Find the rate at which the y-coordinate is increasing when the point is at (2, 8).
The volume of a cube is increasing at a rate of 9 cubic centimeters per second. How fast is the
surface area increasing when the length of the edge is 10 centimeters ?

A container is in the shape of an inverted cone has height 8 cm and radius 6m at the top. If it is f
filled with water at the rate of 2m’/minute, how fast height of water changing when the level is 4m ?

=




30

= = b
A partlcle is moving in a straight line so that after t seconds its distance is s(in cms) from a |

fixed point on the line is given by s = f(t) = 8t t*.
Find I) the velocity at time t = 2 sec if) the initial velocity iii) acceleration at t = 2 sec

6. The volume of a cube is increasing at the rate of 8 cm®/sec. How fast Is the surface area
increasing when the length of an edgeis 12cm ?
7. The radius of a circle is increasing at the rate of 0.7 cm/sec. What is the rate of increase of its :
circumference. |
8. A particle is moving along a line accor-ding to s = f(t) = 4t> - 3t2 + 5t = 1 where s Is measured in
metres and t |s measured in seconds. Find the velocity and acceleration at time t. At what time
the acceleration is zero.
9. The total cost c(x) in rupees assoclated with production of x units of an item is glven by
! c(x) = 0.005x* - 0.02:" - 30x ~ 500. Find the marginal cost when 3 units are produced (marginal |
' cost is the rate of change of total cost). |
- 10. A stone is dropped into a quiet lake and ripples moves in circles at speed of 5 cm/sec. At the |
instant when the radius of circular ripple is 8 em, how fast is the enclosed area increases ?
SECTION -C
lll. Long Answer Type Questions: 5xT=35
| i} Answer ANY FIVE questions. '
: if) Each question carries SEVEN marks.
Qo : 18 Sitraight Line : |
1. Find the circumcentre of the triangle whose vertices are (-2, 3), (2, - 1) and (4, 0.
2. Find the circumcentre of the triangle whose vertices are (1, 3), (0, - 2) and (- 3, 1).
3. Find the orthocentre of the triangle with vertices (- 5, - 7), (13, 2) and (- 5, 6).
4. Find the orthocentre of the triangle with vertices (- 2, - 1), (6, - 1) and (2, 5). {
|
| 5. Find the circumcentre of the triangle formed by the linesx + y=0,2x+y+5=0and x-y =2, :
6. Find the circumcentre of the triangle formed by the lines 3x -y -5 =10, x + 2y - 4 = 0 and |
Jx+3y+1=0
Find the orthocentre of the triangle formed by the lines x+ y « 10 =0, x-y-2=0and 2x « y-7 = 0.
Find the ortho centre of the triangle formed by the lines Tx « y-=10=0,x-2y +5=0,x+y+2=0,
9. Find the equations of the lines passing through (1, 2) and making an angle of 60° with the line
ng + ¥+ 2=0.
10. Find the equation of the lines passing through (- 3, 2) and making an angle of 45° with the |
straight line 3x -y + 4= 0. i
| 11. 1 Q(h, k) is the image of the point p(x1, y1), with respect to the straight line ax + by + ¢ = 0 then,

h-x;  k-y; -2(ax; +by; +¢)
a b a® +b?
line.

. Find the image of (1, - 2) with respect to the straight




Q.No : 19 Pair of Sn'aigl}t_l_._._i_.qg.aj

i

Let the equation ax’ + 2hxy + byg = ( represent a pair of straight lines. Then the angle Gl
; la + b :

between the lines is given by cos 8 = i
:?(a —b)* +4h?

Prove that the product of the perpendicular from (¢, B) to the pair of lines ax? + 2hxy byz =0
|a¢x + 2hap + bp?

J (a —b)? + 4h?

Prove that the area of triangle formed by the lines ax® + 2hxy + by? =0 and Ix - my +n = 0 is
n v’rhz —ab
lam? ~ 2him + bl*|
Show that the equation to the pair of bisectors of the angle between the pair of lmes

ax? + 2hxy + by? = 0is h[x* - y*] = @ - b) xv.
li s = ax? + 2hxy + by2 + 2gx + 2fy + ¢ = ( represents a pair of parallel lines, then h? = ab and |

- e ——

3 3
o _ : | g* —ac f* — bg
bg?® = af’. Also find the distance between the two parallel lines is 2 2@ D) (or) 2 b(a s b)

Prove that the equation 3x% + Txy + 2y* + 5x + 5y - 2 = 0 represents a pair of straight lines. Find
the point of intersection. Also find the angle between them.

If ax® + 2hxy - hyz + 2gx + 2fy + ¢ = 0 represents a pair of lines then prove that

i) abe + 2fgh — af® - bg® - ch® = 0 and i) h% = ab, g% > ac and f* 2 be.

Show that the product of the perpendicular distances from the origin to the pair of straight
lel

J@-b)? +4h?

sqg.units,

lines represented by ax® + 2hxy + by® + 2gx + 2fy + ¢ = 0 is

Q.No : 20 Pair of Straight Lines :

1.

Show that the lines joining the origin to the points of intersection of the curve XXy + Y2+ 3x
+ 3y -2 = 0 and the straight line x—y— /2 =0 are mutually perpendicular.

Let us find the lines joining the origin to the points of intersection of the curve 7x* - 4xy + 8y*

+ 2x - 4y — 8 = 0 with the straight line 3x - y = 2 and also the angle between them.

Find the angle between the lines joining the origin to the points of intersection of the curve

x° + 2xy + y© + 2x + 2y =5 = 0 and the line 3x-y + 1 = 0.

Find the value of k, if the lines joining the origin to the point of intersection of the curve

2x% — 2xy + 3y? + 2x—y -1 = 0 and the line x + 2y = k are mutually perpendicular. I'
Find the condition for the lines joining the origin to the points of intersection of x* + y* = a® and |
the line & + my = 1 to coincide, '
Find the condition for the chord & + my = 1 of the circle x¢ + y* = a® (Whose Centre is the|
origin) to subtend a right angle at the origin, _
Write down the equation of the pair of straight lines joining the origin to the points of intersec-
tion of the line 6x -y + 8 = 0 with the pair of straight lines. 3x + 4xy - 4y* ~ 11x + 2y + 6 = 0. Show

that the IinF_,-g so ul:{ta_ined make equal angles with the coordinate axes.




o

s
9,
| 10.

Show that two pairs of lines 6x%- 5xy - 6y? = 0 and 6%° = 5%y~ 6%% + X+ 5y—1 = 0 from a square.
Show that two pairs of lines 3x* + 8xy - 3y* = 0 and 3% +8xy—3y* + 2x—dy + 1 = 0 from a square.
Find k, if the equation 2x? - Ity G}rz +3x +y + 1 =0 represents a pair of lines. Find the point of|
intersection of the lines and the angle between the lines for this value of k.

| Q.N? : 21 Direction Cosines And Direction Ratios -
[ 1
IR

3.
LT

&

&

&

If a ray makes angles o, B, ¥, & with the four diagonals of a cube, find cos? o + cos2 B + cos® T+

cos? 5.

Find the angle between two diagonals of a cube.

The vertices of a triangle are A(l, 4,2),B(-2,1,2), C(2, 3,-4). Find 2A, LB, £C.

Find the direction cosines of two lines which are cnnnééted by the relations /< m + n =0 and

mn - 2nf - 2/m = (),

Find the direction cosines of two lines which are connected by the relations /-5m + 30 = 0 and

76 + 5m? - 3n? = 0. I

Show that the lines whose direction cosines are given by /+m + n = 0, 2mn + 3n/- 5im = 0 are

perpendicular to each other, :

Find the angle between the lines whose direction cosines satisfy the equations [ + m + n = 0,
+m?-n?-,

Find the angle between the lines whose direction cosines are given by the equations 3/ + m + 5n =0

and 6mn - 2n/ + 5/m = (.

gﬁl\!u o 4 I}ifferen_liatiqn -

1.

. I f(x) = sin™ 1%:—2' and g(x) = tan™! ,llg then show that f(x) = g'(:0x, (B<x < o).

It nd
. Ify=tan [m_ﬂ]th&nfmd xo;

Iy = xya® +x* + a* log(x +\/a> + x2) then show that %i: = 2a% + x|

d
Ify = x*"* . (sin 0)°°** then find E}r ,

If y = (sin x)'08% xS0 % then find %

d
If ¥ + y* = aP then show that 'd—irz-{

' '+y*logy
¥ logx+xy™ 1|

. - d 1-y?
If V1% +4f1-y? = a(x~y) then show that =Y. = I-sz'
JI+x? + 12

a2 2x af3x-x° af 4x-—4x° dy 1
- e, = ———— | then show that =2 = :
If v =tan [I-—xz] + tan [1—3::2 tan P T then show tha T T

Find the derivative of the function x* « (cot x)*.

If x°%¥ = Jog x, then show that : i—f—: E(M]

Fa PHpEREL
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2.

Q.No : 23 Tangent and I*_I_on:_lml

Show that the tangent at P(xy, y1) on the curve vx + fy =+a isyy1 "/~ + xx; V2 < al/2,

If the tangent at any point P on the curve x™ y" =a™ ' " (mn = 0) meets the coordinate axes in

A, B, then show that AP : BP is a constant.

At a point (%,, ¥,) on the curve X+ },a = 3axy, show that the tangent is (xlz —ay,)x+ (ylz —ax, )y
= ax,y;-

At any point 't on the curve x = a (t + sint), y = a(l — cos t), find the lengths of tangent, normal,
sub tangent and sub normal.

Find the lengths of sub tangent, sub normal at a point 't' on the curves
x=a(cost+tsint),y=a(sint —tcost)

Show that the curves yz =4(x + 1) and y* = 36(9 — x) intersect orthogonally.

Show that the condition for the orthogonality of the curves ax? + by” = 1 and a;x® + byy* = 1 is
el I .32

ab 3 by

Find the angle between the curves y* = 4x and X + y* =5.

i) Find the angle between the curves xy = 2 and ¥ + 4y = 0. ii) Define angle between the curves.

oo~ @

Q.No Mh[mma.&ndhﬁmm

If the curved surface of right circular cylinder inscribed in a sphere of radius r' is maximum.
Show that the height of the cylinder is /2r .

A window is in the shape of a rectangle surmounted by a semicircle. If the perimeter of the
window is 20 ft. Find the maximum area.

From a rectangular sheet of dimensions 30 cm = 80 cm. Four equal squares of side x cm are
removed at the corners and the sides are then turned up so as to form an open rectangular box.
Find the value of x so that the volume of the box is the greatest.

A wire of length | is cut into two parts which are bent respectively in the form of a square and
a circle. What are the lengths of pieces of the wire respectively so that the sum of the areas is
the least 7

Find two positive integers x and y such that x +y = 60 and xy” is maximum.

Find two postive integers whose sum is 16 and the sum of whose square is minimum.

Find the maximum area of the rectangle that can be formed with fixed perimeter 20.

Prove that the radius of the right circular cylinder of greatest curved surface area which can
be inscribed in a given cone is half of that of the cone. !
The profit function P(x) of a company selling x items per day is given by P(x) = (150 - x) x|
— 1000. Find the no.of items that the company should manufacture to get maximum profit. Also
find the maximum profit.

ile
i




MATHEMATICS MIODEL PAPER

MATHEMATICS - II(A)

[Max. Marks : 75

il Answer all the questions.

it} Each question carries TWO marks.

Q.No. 1 : Complex Numbers

1.
2.

Lol A

10.

Write the complex number (2 - 3i) (3 + 4i) in the form A + iB.
Write the complex number (1 + 2i)® in the form A + iB.

a+ib
a—ib’

Write the conjugate of the complex number (2 + 5i) (— 4 + 6i).

Find the real and imaginary parts of the complex number

’ ai
Write the conjugate of the complex number =i

Write the conjugate of the complex number (3 + 4i) (2 - 30).
Find the square root of (- 5 + 12i),

Find the square root of 7 + 24i.

If (a + ib)? = x + iy, find x2 + y2.

Find the multiplicative inverse of 7 + 24i.

Q.No.

2 : Complex Numbers

SR T

If z = 2 - 3i, then show that z2 - 4z + 13 = [

Express the complex number in modulus - amplitude form z = —J7 +i/21

Express the complex number in modulus - amplitude form 1 —1i.

Express the complex number in modulus - amplitude form 1 +i,/3 .

Ifz, =-1and z, =—1, then find Arg (z, z,).

Z
[lez—l,zfi,thenﬁndArg(i].

fz=x+iyand|z| =1, find the locus of z

Time : 3 Hours]
Note : This question paper consists of three sections A, B and C.
SECTION - A
I. Very Short Answer Type Questions : 10 x 2 = 20 I




8. If the amplitude of (z— 1) Is 7, find the locus of z.
9. lithe ArgZ, and Arg %, are % and % respectively, find (Argz, + Arg z,).
10. If|z-3 +i| =4, determine the locus of z.
().No. 3 : De Moivre's Theorem
1. Find all the values of (1 - )%
1
2, ﬁx=cmaJhmumdﬂmvmuem[x‘+§§}
3. IfA B, C are the angles of a triangle such that x = ¢is A, y = ¢is B, z = cis (, then find xyz.
4. If o, p are the roots of the equation x® + x + 1 = 0, then prove that ot + f* + o If1 = 0.
¥ D |
5. If 1, ®, & are the cube roots of unity, then prove that S ra T e
6. If 1, o, o are the cube roots of unity, then prove that (2- @) (2 - %) (2- '™ (2 - w'!) = 49,
7. If 1, ®, o are the cube roots of unity, then prove that (1 - @ + ©®)% + (1-0o? + ©)% = 128.
8. If 1, o, w’ are the cube roots of unity, then prove that (a + b) (aw + bw®) (aw? « ba) = a® + b3
9. If 1, o, w* are the cube roots of unity, then find the value of (1 -+ 0?)® + (1 + w—-w?)>.

A5 .55
Find the value of [§+l] —[E—l] .

© P N o» @

10.
11.

10.
2 2 2
Q.No. 4 : Quadratic Expressions
: 4 : P—-q Pp+q
1. Find the quadratic equation whose roots are ——, - ~—— (p==q).
- = p+q p-—q =0

2. Find the quadratic equation whose roots are 7 :2+/5.
3. If @, B are roots of the equation ax? + bx + ¢ = 0, find the value of o + B2

If &, B are roots of the equation ax? + bx + ¢ = 0, find the value of Lz +
[+

1
B-_z'
Find the nature of the roots of the equation without finding the roots 3x% + 7Tx + 2 = 0.
If the equation x% - 15 - m(2x— 8) = 0 has equal roots, find the value of m.
Prove that the roots of (x—a) (x - b) = h? are always real.
Find the maximum (or) minimum value of the quadratic expression 3x? + 2x - 11.
For what values of x the expression x* — 5x + 6 is positive ?
For what values of x the expression — 6x* + 2x — 3 is negative ?

If x - 6x +5=0and x> - 12x + p = 0 have a common root, then find p.
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().No. 5 : Theory of Equations

1. Form the monic polynomial equation of degree 3 whose roots are 2, 3 and 6.

2. Ifc, B, yare the roots of 4x* — 6x* + 7x + 3 = 0 then find the value of o + By + Yo
3. 1 1, 1, ware the roots of x* — 6x* + 9x -4 = 0, then find c.

4. Ii-1, 2 and o are the roots of 2x* « x2 = Tx —6 = 0, then find o.

5.
6
i
8
9

If 1, -2 and 3 are the roots of x* — 2x% + ax + 6 = 0, then find a.

. Ifa, B and 1 are the roots of x* — 2x* — 5x - 6 = 0 then find « and .

. If1, 2,3 and 4 are the roots of x* « ax® + bx? + cx + d = 0 then find the values of a, b, ¢ and d.

. [If the product of the roots of 4x° - 16x% - 9x—a = 0 is 9 then find a.

. Find the algebraic equation whose roots 2 times theroots of X — 2x* + 3% - 2% + dx + 3=, ,
10.

Find the polynomial equation whose roots are the reciprocals of the roots of the equation |
xt s 3 - Bxt+ 2x—4=0.

Q.No. 6 : Permutations and Combinations

1.
2.
3.
4.
3.

10.

If °P,, = 1680, find n,

If °P,, = 1320, find n.

If °P, = 42 . °P,, find . |
If 2P, + 5.12P, = 13p_ find r.

Find the number of different chains that can be prepared using 7 different coloured beads.

6. Find the number of ways of preparing a chain with 6 different coloured beads.
7. Find the number of ways of arranging the letters of the word INDEPENDENCE.
8.
9

Find the number of ways of arranging the letters of the word MATHEMATICS.
Find the number of ways of arranging the letters of the word INTERMEDIATE.
Find the number of ways of arranging the letters of the word SINGING.

(.No. 7 : Permutations and Combinations

If °C, = "C, then find *C,.

Find the value of '°C - 2. 10C, - 10C,,
JEEC =0 ind s

EBE, =1 fmdr.

[f5C 8 =1EEE ifinda

If°C, + *C. = '°%C, then find r.

Ii °P, = 5040 and "C, = 210, find n and r.
1£10-7C, = 3.1-1C,, find n.

Find the number of ways of selecting 3 vowels and 2 consonants from the letters of the word
EQUATION.

Find the number of ways of selecting 3 girls and 3 boys out of 7 girls and 6 boys.
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Q.No. 8 : Binomial Theorem IR P

11

Find the number of terms in the expansion of (2x + 3y + z)'.
9
Write down and simplify 6% term in [-2%;£ + 3%] .

14
4 x
Write down and simplify 7 term in [‘T + —2—] ;
X

10.

4. Find the middle terms in the expansion of [373‘ = 2}*)“] -
5. If22C_is the largest binomial coefficient in the expansion of (1 « x)2, find the value of 13C_.
6. Find the coefficient of x™" in [-2-:{—2 — i] :
: 3 ax
| —_
7. Find the term independent of x in the expansion of [E +5vx ] s
8., Find the numerically greatest term in the binomial expansion of (1 - 5x)%, when x = 2/3.
9. H(l+x+x)"=a,+aX+ax +...a,x" then prove that a; - a; + a, + ..... = 8y, = 3% -
10. TE(L+x+XD)0 =2, +aX+ 2% + ... X0 then prove that ag + 2, + 8+ 8g + ... 371 |
 11. Find the set of x for which the binomial expansion of (3 - 4x)%4 are valid.
().No. 9 : Measures of Dispersion
1. Find the mean deviation about the mean for the following data 3, 6, 10, 4, 9, 10.
2. Find the mean deviation about the median for the following data
13,17, 16, 11, 13, 16, 11, 18, 12, 17. _ !
3. Find the mean deviation about the median for the following data 4, 6, 9, 3, 10, 13, 2. i
4  Find the mean deviation from the mean of the following discrete data 6, 7, 10, 12, 13, 4, 12, 16.
5. Find the variance and standard deviation of the following data 5, 12, 3, 18, 6, 8, 2, 10. |
6. Define the range for ungrouped data and also find the range of the given data '
38, 70, 48, 40, 42, 55, 63, 46, 54, 44.
7. The variance of 20 observations is 5. If each of the observations is multiplied by 2, find the |
variance of the resulting observations. !
8. Find the mean deviation about the mean for the data : 38, 70, 48, 40, 42, 55, 63, 46, 54, 44

9. Find the mean deviation about the mean for the following distribution : |

% 10 11 T T .
f 3 12 18 12
Find the mean deviation about the median for the following frequency distribution :
X, 5 T 10 12 15
fi 8 6 2 2 R
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Q.No. 10 : Random Variables and Probability Distributions
l 1. A poisson variable satisfies P(X = 1) = P(X = 2), find P(X = 5).
| 2 1 the mean and variance of a binomial variable X are 2.4 and 1.44 respectively.
| 3. Forabinomial distribution with mean 6 and variance 2, find the first two terms of the distribu-
' tion.
4. For a binomial distribution with mean 4 and variance 3, find n and p values also find P(x = 1).
5. The probability that a person chosen at random is left handed (in hand writing) is 0.1 what is
the probability that in a group of 10 people, there is one who is left handed.
6. If Xis a poisson variate such that P(X = 0) = P(X = 1) = k then show that k = e-1,
' 2
7. Ifxis a poisson variate with P(X = 2) = 3 F(X = 1}, find P{X = 0) and P(X = 3).
8. If X is a poisson's variate such that P(X =1) = 3P(X = 2), then find the variance of X.
8. For a poisson variate X, P(X = 2) = P(X = 3), find the variance of X.
- : . : : 15 15
10. Find the parameters of the binomial variate whose mean and variance are CArs respectively.
SECTION - B
Il. Short Answer Type Questions : 5Sx4=20
il Answer ANY FIVE the questions. J
il Each guestion carries FOUR marks.
| Q.No. 11 : Complex Numbers
1. If z=3-5ithen show that z* — 10z* + 58z - 136 = 0.
2. Ifz=x-lyand if the point P in the Argand plane represents z, then describe geometrically the
locus of z satisfying the equation [z— 2 - 3i] = 5.
3. Determine the locus of z, z = 2i, such that Re[ j;gf-] = 0.
z—2i
4 Hfx+iy= L then, show that 4x* -1 =0,
1 + cosfB+ isin®
5 Hx+iy= 2 — then, show that x2 + y2=4x - 3.
2 + cosB + i sind
6. Show that the points in the Argand diagram represented by the complex numbers 2 + 2i,
—2-2i, -2/3 + 2./3i are the vertices of an equilateral triangle.
7. Show that the four points in the Argand plane represented by the complex numbers
2+1,4 + 31, 2 + 5i, 3i are vertices of a square.
8. Show that the points in the Argand plane represented by the complex numbers
-3 1 T y
—24+Ti, ?+ Ei, 4 = 3i, EU + i) are the vertices of a rhombus.
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Z—i
9. 1If the point P denotes the complex number z = x + iy in the Argand plane and if T is a purely
imaginary number, find the locus of P.

X ;

10. If (x—iy)"? = a—ib then show that ;+i - 4(a%-12).
z+ 1. g

11. If the real part of R is 1, then find the locus of z.

Q.No. 12 : Quadratic Expressions

b4 -1
1. Ii xis real, prove that 3% BT lies between 11 and 1.

1 1 1
— - . " .
2. Prove that ] 1 Gx+D(x+1) does not lie between 1 and 4, if x is real.

3. If the expression ;z‘*“'—“35+ 5 takes all real values for x € R, then find the bounds for p.

! ; X +x+1

4. If xis real, then find the range of /.
' X —-x+1

x+2
5. Iixis real, then find the range of o 13246

|
|
! 6. Find the maximum value of the function )
|

7. If ¢ # ab and the roots of (¢? — ab)x? - 2(a* — bc)x + (b* - ac) = 0 are equal then show that
a® + b? + ¢* = 3abe (or) a = 0.

2% —6x+5

2 i , then find th [§ e P
8. If xis real, then find the range o = TR

= +34x-71

—— over R lies between 5 and 9.

9. Show that none of the values of the function
X +2x T

10. Solve: 2% + x*—11x2+x+2=0

' Q.No. 13 : Permutations and Combinations

1. Iitheletters of the word MASTER are permuted in all possible ways and the words thus formed |
are arranged in the dictionary order, then find the rank of the words i) REMAST, ii) MASTER.

2. If the letters of the word PRISON are permuted in all possible ways and the words thus formed
are arranged in dictionary order, find the rank of the word i) PRISON, ii) SIPRON.

3. Find the sum of all 4 digit numbers that can be formed using the digits 1, 3,5, 7 and 9 (without |
repetition.) '

4. If the letters of the word EAMCET are permuted in all possible ways and if the words thus
formed are arranged in the dictionary order find the rank of the word EAMCET.
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Find the number of numbers that are greater than 4000 which can be formed using the d1g]ts

* Find the number of numbers less than 2000 that can be formed using the digits 1, 2, 3, 4 if 5

If the letters of the word RUBLE are permuted in all possible ways and the words thus formed
are arranged in the dictionary order, then find the rank of the word 'LUBER'. -

Find the number of ways of arranging the letters of the word ORGANIC so that
i} all vowels come together, i) no two vowels come together,
iif} the relative positions of vowels and consonants are not disturbed.
Find the number of ways of arranging 6 boys and 6 girls in a row. In how many of these arrangements.
i) All the girls are sit together, ii) no two girls are together, iii) boys and girls come alternative?

9 different letters of an alphabet are given. Find the number of 4 letter words that can be

Find the number of ways of selecting a cricket team of 11 players from 7 batsmen and 6 bowlers

Find the number of ways of selecting 11 members cricket team from 7 batsmen, & bowlers and
2 wicket keepers so that the team contains atleast 4 bowlers and two wicket keepers.

Find the number of ways of forming a committee of 5 persons from a group of 5 Indians, and |
4 Russians such that there are at least 3 Indians in the committee. i

Find the number of ways of forming a committee of 5 members out of 6 Indians and 5 Ameri-
cans. 5o that always the Indians will be in majority in the committee. .
|
A round table conference is attended by 3 Indians, 3 Chinese, 3 Canadians and 2 Americans.
Find the number of ways of arranging them at the round table so that the delegates belonging |

Find the number of ways of seating 5 Indians, 4 Americans and 3 Russians at a round table so !hat ;
i} all Indians sit together, ii) no two Russians sit together, iii) persons of same nationality sit |

5

0, 2, 4, 6, 8 without repeated.
6.

repetition is allowed.
7.
B
9.

10.
formed using these 9 letters which have
i) no letter is repeated, ii) atleast one letter is repeated.
().No. 14 : Permutations and Combinations
4
1. Simplify : 3-4{:5 " 2(33 e,
r=0
v 4 ¥
2. Simplify : B¢, + Y #0¢y
r=0
4n
C, 135..(4n-1)
3. Prove that o= - e
i < T BT

4,

such that there will be atleast 5 bowlers in the team.
o
G.
i
8.

to same country sit together.
9.

10.

|
together. !
|

Prove that for3<r <n, L R e B s M i i b




().No. 15 : Partial Fractions i

1.

140.

xz—x+i
(x+D(x-1)%"
2 +5x+7
{x_a}:{

x> 3
Resolve thf: fraction into partial fraction m .

Resolve the fraction into partial fraction

Resolve the fraction into partial fraction

R he [ ion i ial f i _2x_2+3x+4 |
esolve the fraction into partial fraction (x—1)( i 2-)- |

- ) _ 2 +2x+1
Resolve the fraction into partial fraction — —x3 P

x!l

x-a)(x-b)(x—¢c)’

Resolve the fraction into partial fraction (

4

x
Resolve m

into partial fractions.

Ix-18
Resolve the fraction into partial fraction 3 'l-[x +3)

2% 41 i
s

Resolve the fraction into partial fraction

X
Find the coefficient of x" in the power series expansion of = BT specifying the region in |

which the expansion is valid 7

' Q.No. 16 : Probability : |

L

A number 'x' is drawn arbitrarly from the set {1, 2, ..... 100}. Find the Probability that x + L is
X
greater than 29. [

Find the probability of drawing an ace or a spade from a well - shuffled pack of 52 playing |
cards.

If A, B are two events with P(A U B) = 0.65, P(AB) = 0.15 then find the value of P(A") + P(B").
A and B are events with P(A) = 0.5, P(B) = 0.4 and P(A  B) = 0.3. Find the probability that |

I} A does not occurs [II) Neither A nor B occurs .

1
A problem in Caleulus is given to two students A and B whose chances of solving it are 3 and

1 I
1 respectively. Find the probability of the problem being solved if both of them try indepen- I
dently. '
i) Define conditional events conditional probability.

ii) State and prove multiplication theorem on probability. |

ke




7. Suppose A and B are independent events with P(A) = 0.6, P(B) = 0.7 then compute i
D P(A A B) Iy P(A L B) ) P[%] IV) P (AC ~ BY) .
! !
' 8. Let A and B be independent events with P(A) = 0.2, P(B) = 0.5. |
: A B 3.
Find DP B mPp X IMPANB IV)P(AuB). ;
9. If A, B, C are 3 independent events of an experiment such that P(A n B n C%) = %,':
p(A© ancﬂ)_— P(AC ABACC )— then P(A), P(B) and P(C).
10. A fair die is rolled. Consider the events A= {1,3,5},B= (2,3} and C = {2, 3, 4, 5].
A (B A) (C BY.ofCYE |
indI[} P hP|—|.P|— II —,P|— - —|.
Find [) P(A  B), P(A w B) D [B] [A] I}P[CJ [A) W}P(C],P[B] I
| QNo. 17 : Probability 1
1. If A and B are independent events of a random experiment then show that A" and B are also
independent. I!
|
. 2. In a committee of 25 members, each member is proficient either in mathematics!
! or in statistics or in both. If 19 of these are proficient in mathematics, 16 in statistics, find the I
' probability that a person selected from the committee is proficient in both.
2 5 |
3. The probability for a contractor to get a road contract is 3 and to get a building contract is 9" I
|
The probability to get atleast one contract is % . Find the probability that he get both the l‘
contracts.
| 4. The probabilities of 3 mutually exclusive events are respectively given as |
| 1+3P 1-P 1-2P BT |
ﬂ: -
T T Prmrethata_ <3 :
5. Two persons A and B are rolling a die on the condition that the person who gets 3 will win the |
game. If A starts the game, then find the probabilities of A and respectively to win the game. |
6. [f A, B, C are three events, show that :'
P(AuBULC)=P(A) - P(B) + P(C)~P(ANB)-PB N C)-P(CnA) - PANBNC). i:
7. A, B, C are 3 horses in a race. The probability of A to win the race is twice that of B, and
probability of B is twice that of C. What are the probabilities of A, B and C to win the race ?
8. A,B, C arethree newspapers from a city. 20% of the population read A, 16% read B, 14% read C, |
2% 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 atleast one newspaper. ;
9. 'A’ speaks truth in 75% of the cases and 'B’ in 80% cases. What is the probability that their
statements about an incident do not match 7
10. If one ticket is randomly selected from tickets numbered 1 to 30, then find the probability that i
the number on the ticket is i} a multiple of 5 or 7, ii) a multiple of 3 or 5. _
L !




SECTION - C
Long Ansﬁer Type Questions : 5x7=35

il Answer ANY FIVE guestions.
i) Each guestion carries SEVEN marks.

Q.No.

18 : De moivre's Theorem

10.

If cos @ + cos B+ cos =0 =sin « + sin B + sin v, then show that
i)cos3o+cos3f+cos3y=3cos(m+P+7), i)sin3o+sin3p+sinIy=3sin(e+p+7)
If cos oo+ cos B+ cos y=0=sin o+ sin B + sin v, prove that

cos® oL+ cos® B+ costy= g = sin? o + sin? B + sin? .

If n is an integer then show that

I
(l+cosB+isin®)"+(l+cosB=isin®)"=2 ""ICDSD ] (?]

L
3

e

If n is an integer then show that (1 + )™ « (1 -)™ =27l cos [

n+2

If n is a positive integer, show that (1 + )"« (1 -0)"= 2 2 ccrs(

AFE

1+sinf+icosg
Show that one value of =T =
I+sing—icost

Ii n is a positive integer, show that (P + iQ)¥ + (P =iQ)¥® = 2(P2 + BV cos [:;tan & %]
If ¢, f are the roots of the equation x*> — 2x + 4 = 0 then for any n € N, show that
nm
M cus[ ] ;
nypr= 3
Solve (x - 1)" = x", n is a positive integer.
Find all the roots of the equation x!! =x7 + x* =1 = 0.

 Q.No.

19 : Theory of Equations

Solve 4x° — 24%” + 23x + 18 = 0, given that the roots of this equation are in arithmetic progres-
sion.

Solve 8x° - 36x° — 18x + 81 = 0, given that the roots are in A.P.
Solve 3x” — 26x" + 52x — 24 = 0 the given, the roots are in Geometric Progression.

Solve 18x° + 81x° « 121x + 60 = 0 given that one root is equal to half the sum of the remaining
roots,

Solve x* + x> — 161" - 4x + 48 = 0, given that the product of two of the roots is 6.

Find the polynomial equation whose roots are the translates of those of the equation
x* =5« Tx?=1Tx+ 11 =0 by-2.




Solve x° — 4x” + 8x + 35 = 0, given that 2 + iJ/3 is a root.

e

8. Solve the equation x* + 2x* — 5x° + 6x + 2 = () given that 1 + i is one of its roots.
9. Solve 2){5 +x"'—12x3—12-;2+x+2=l].
10. Solve x*—10x" + 265 — 10x + 1 = 0.
11. Solve2x’ + x*=12x*-12x% + x+ 2=0.
12. Solve the equation x° —5x* + 9 - 9x% + 5x -1 =10.
13. Solve the equation 6x° - 25%7 + 31x* - 31x% - 25x -6 = (.
14. Prove that the equation x° - 5x* + 5x* - 1 = 0 has three equal roots and find its root. ,
15. Find the polynomial equation whose roots are translates of the roots of the equation
x5—4x“+3x2—4x+ﬁ=ﬂb}r-3. |
| Q.No. 20 : Binomial Theorem
1. Ifnis a positive integer and x is any non zero real number, then prove that
e N 2 o R
e e e T T T e S T
2 Forr=0,1,2 .. ...n provethat C,.C +C.C , +CpC )+ +C _.C=2C__and hence
deducethat D C2+C+. ...+ CE=2C, i) CC +CCo+......+C 1C =2C, o
3. 136, 84, 126 are three successive binomial coefficients in the expansion of (1 + x)2, then find n.
4. If the 299, 37 and 4" terms in the expansion of (a + x)” are respectively 240, 720, 1080,
find a, x, n.
5. li the coefficients of ', (r + 1) and (r + 2)' terms in the expansion of (1 + x)" are in AP then |
show that n? = (4r + Dn + 4r =2 = 0.
6. If the coefficients of x*, x1% x!! in the expansion of (1 + x)” are in A.P., then prove that
n®-4In - 398 = 0.
7. IfP and Q are the sum of odd terms and the sum of even terms respectively in the expansion of
(x + a)” then prove that i) p? - Q? = (x*—a%®)" ii) 4PQ = (x + )™ - (x — a)™™.
8. If the coefficients of 4 consecutive terms in the expansion of (1 + x)" are a, a,, a,, a, respec-
. e o e e 2a, ]
tively then show that a,+a, a;+a, a,+a;" 1
9. Suppose that n is a natural number and [, F are respectively the integral part and fractional |
=(7+43)" i)lisanoddinteger i) (I+F)(I-F)=1.
n n 2
_ ey C n(n+1%(m+2)
3 r
c rar, r = <
10. [f n is a positive integer, prove that Z [n C. ] 12
r=1 1
0. eorem
: ] 3579
1. F he f the infini + - R L
Find the sum of the infinite series 510 51015 5101520 e

-




2. Find the sum of infinite terms of the series [1 + 42 +-1-‘—3- A5 +l§-§ —1—+] ’
T2 ot 23 1ot
1Lo13 . 135 N
2 Iix= E"FE'-'E-"F 51015 gl then find 3x* + 6x.
1.3 135 . L3357 .
4. Ifx= T 36013 ., then prove that 9x% + 24x = 11.
5. Findth f the infinit SR S S
. Find the sum of the in mesene548 1813 4.81216
SRS eI O . ;
6. Ifx= 2)3 (@303 (ans? -, then find the value of x* + 4x.
h I 1.3.5
ey e S e - 2 _
T. =1 3 + 316 81624 + , then prove that 51° =4,
: 1 A 21528 1]2 2.5.8{1]2
8. Find the sum of the infinite series 1 + 35 + 5 E[ 5 2] 360\3 +
9. Find the sum of the infinite series §+ _..; 3.9.7
4 48 4812
TS 5.7
10. Find the sum of the infinite series :1* E'Ef m
).No. 22 : Measures of Dispersion
1. Find the mean deviation about the mean for the following continuous distribution.
Sales 40-50 [50-60 | 60-70] 70-80 | 80-90] 90-100 |
(in Rs. thousand)
Number of
comparnies 5 15 25 30 20 5
2. Find the mean deviation about median for the following data.
X, 6 el e 13 B SR
£ - 3 5 2 5 4 1 3
3. Find the mean deviation about the mean for the given data using step deviation method.
Marks obtained |0-10 |[10-20 20-30 |30-40 |40-50
No. of students & 3 15 16 i
4. Calculate the variance and standard deviation of the following continuous frequency distribu-
tion.
Class interval | 30-40 [40-50[50-60 [60-70[70-80 [80-90 [90-100
Frequency 3 7 12 15 l 8 3 2
5. Calculate the variance and standard deviation for a discrete frequency distribution.
X 4 8 11 17 20 24 32
£ 3 5 9 5 -+ 5 1
6. Find the mean deviation from the mean tJI the following data, using the step deviation method., |
Marks 0-10] 10-20 | 20-30 30 - 40 40 - 50 ‘-:IU 60 60 - ?{]'
| No. of students | 6 5 8 15 7 B




Find the mean deviation about mean for the following data.

X, 2 5 7 8 10 35
£t TR T I 8 2

Find the mean deviation about the median for the following continuous distribution.
Marks obtained | 0-10 10-20| 20-30| 30-40 | 40-50/ 50-60
No. of boys 6 &8 14 16 4 2

Find the mean deviation about the median for the following continuous distribution.

Class interval 010 | 1020 | 2030 | 3040 4050 | 5060 | 60-70 | 70-80

Frequency 5 8 Fi 12 28 20 10 10

e |

10.

Age (vears) (x) | 2025 | 25-30 | 3035 | 3540 | 4045 | 45-50 | 5055 | 5560 |
120 { 125 | 175 | 160 | 150 | 140 | 100 30

No. of workers (f,)

Q.No.

23 : Probability

State and prove addition theorem on probability.
State and prove Baye's theorem on probability,

Statement : If A, A, ..., A are mutually exclusive and exhaustive events in a sample space, 5
E
P(A-).P| =
) [*‘!‘K J :

n E
ElF{A'-} i [ A ]

such that P(A) > 0 fori=1,2, .., nand Eis any event with P(E) > O then P[-El:i]=

1

forK=1 2, ....1L

Suppose that an urn B, contains two white and 3 black balls and another urn B, contains 3
white and 4 black balls. One urn is selected at random and a ball is drawn from it. If the ball
drawn is found black, find the probability that the urn choosen was B,. i
i
Three boxes B, B, and B, contain balls with different colours as shown below. !

White | Black | Red
= 5 e

B, 3 2
B, 4 3

A die is thrown. B, is chosen if either 1 or 2 turns up. B, is chosen if 3 or 4 turns up and B, is ;
chosen if 5 or 6 turns up. Having chosen a box in this way, a ball is choosen at random from
this box. If the ball drawn is found to be red, find the probability that it is drawn from box B,.

Three urns have the following composition of balls :
urn I: 1 white, 2 black

urnt Il : 2 white, 1 black

wrn [l : 2 white, 2 black

One of the urns Is selected at random and a ball is drawn. It turns out of two be white. Find the
probability that it came from urn [IL




10.

Three boxes numbered I, I, Ill contain the halls as follows :
| B8 |

White | Black | Red
I 1 2 3
Il 2 1 1
I 4 5 3

One box is randomly selected and a ball is drawn from it. If the ball is red, then find the
probability that it is from Box - IL

A, B, C are 3 newspapers from a city 20% of the population read A, 16% read B, 14% read C, 8%
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 atleast one newspaper.

A speaks truth in 75% of the cases and B in 80% cases. What is the probability that their|

statements about an incident do not match ? |

In a shooting test the probability of A, B, C hitting the targets are %% and % respectively. lfl

all of them fire at the same target, find the probability that i) only one of them hits the target,
ii) atleast one of them hits the target.

A bag contains 12 two rupee coins, 7 one rupee coins and 4 half a rupee coins. If three coins are
selected at random, then find the probability that,
i) the sum of three coins is maximum
ii) the sum of three coins is minimum
ili) each coin is of different value.

| Q.No. 24 : Random Variables and Probability Distributions

1.

The range of a random variable X is {0, 1, 2}. Given that P(X = 0) = 3¢®, PXX = 1) = 4c - 10c?,
P(X =2) =5c—1. Find (i)thevalueofc i)P(X<1) ii)P(1<X<2) )PO<X<3),

X=x =7 -1 0 1 2 3
P(X = x) 0.1 k 0.2 2k 0.3 k

is the probability distribution of a random variable X. Find the value of k and the variance of X.

A random variable X has the following probability distribution

X=x 0 1 2 3 4 5 6 7
PX=x) 0 k 2k 2k 3k k? 2k | Tk +k
Find i) the value of k ii).the mean and iii) P(0 < X < 5).
The probability distribution of a random variable X is given below.
X =%, T 2 L e 5
P(X=x) k 2k 3k 4k 5k

Find the value of k and the mean and variance of X.

A cubical die is thrown. Find the mean and variance of X, giving the number on the face that |
shows up.




6.

10.

The range of a random variable X is '(II, 2,3 ..Jand PX=k)= % k=1, 2, 3,....]). Find the

valueofcand P (0 < X < 3).

X
Find the constant c, so that F(x) = c[g} cx=1,2, 3, .. is the p.d.f. of a discrete random

variable X. !
Two dice are rolled at random. Find the probability distribution of the sum of the numbers on |

them. Find the mean of the random variable.

{k+
2k

If X is a random variable with the probability distribution P(X =k) =

then find ¢,

In the experiment of tossing a coin n times, if the variable X denotes the number of heads and I
P(X = 4), P(X = 5), P(X = 6) are in arithmetic progression then find n.

L B BB

L
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MATHEMATICS-1I B
' Time : 3 Hours] : [Max. Marks : 75 |
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Note : This question paper consists ot‘ three sections A, Band C.

SECTION - A

I. Wery Short Answer Type Questions : 10 x 2 =20 i
i) Answer ALL the questions.

il Each question carries TWO marks.

Q.No -1 : Circle

1. Find the centre and radius of the circle \/1+m® (%2 + y¥) - 2cx - 2m cy = 0 (c > 0). .

2. Iix® +y*+ 2gx + 2fy - 12 = ( represents a circle with centre (2, 3) find g,  and its radius. |

3. Find the values of a, b if ax® + bxy + 3y” - 5x + 2y — 3 = 0 represents a circle. Also find the radius |

and centre of the circle.

4. Find the equation of the circle passing through the origin and having the centre at (- 4, - 3).

5. Find the equation of the circle passing through (2, 3) and concentric with the circle |
| X +y?+ 8x+ 12y +15=0 ]
Find the other end of the diameter of the circle x* + y? - 8x ~ 8y « 27 = 0 if one end of it is (2, 3)
If x* + y* = 4x - 6y + ¢ = 0 represents a circle with radius 6 then find the value of c.

Find the value of a if 2x? + ay® - 3x + 2y - 1 = 0 represents a circle and also find its radius.

Find the equation of the circle passing through (2, - 1) having the centre at (2, 3)

10. Find the equation of the circle which is concentric with x? + y2 — 6x= 4y — 12 = 0 and passmg
through (- 2, 14).

| .No-2: Circle

- 1. Ifthe length of the tangent from (2, 5) to the cirlce x2 + y*—5x + 4y « k= 0 is (37 then find k.
If the length of the tangent from (5, 4) to the cirlce x* + ¥% + 2ky = 0 is 1 then find k.

Obtain the parametric equation of the circle x* + y2 - 6x - 4y = 12 = ().

Obtain the parametric equation of the circle (x~3)? « (y - 4)% = 82,

State the necessary and sufficient condition for & + my + n = 0 to be a normal to the circle
X+l e 2gx+ 2y +c=0.

Show that (4, - 2) and (3, — 6) are conjugate with respect to the circle x2 + y2 - 24 = (),

If (4, k) and (2, 3) are conjugate points with respect to the circle x* - ¥* = 17 then find k.
Find the equation of the circle with centre (- 3, 4) and touching the Y - axis.

Find the equation of the circle with centre (2, 3) and touching the line 3x—4y + 1 = 0,

10. Find the length of the tangent from (12, 17) to the cirlce x* + y? - 6x -8y - 25 = 0.

| Q.No-3: System of Circles
1. Find the angle between the circles x* « y? - 12x— 6y + 41 = 0, 2 + y? + 4x + 6y =59 = 0.

| 2. Iftheangle between the circles s y- 12X~ 6y + 41 = 0 and x%+ y2+ kx - 6y — 59 = 0is 45° find k. |
| P y2- 2x - 2y = 0, 3x%+ 3y?—8x + 29y =  intersect each other orthogonally.

© 0w um
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9.
10.

Find k if the pair of circles x? + y? - 6x -8y + 12 =0, x* + y* - 4x + 6y + k = 0 are orthogonal.
Find the equation of the radical axis of the circles x* + y¥* = 3x—4y + 5=10,

302 + y2) — Tx + 8y — 11 = 0.

Find the equation of the common tangent of the circles x% + y* + 10x -2y - 22 =0,

%* + y° + 2x — 8y + 8 = 0 at their point of contact.

Find the equation of the common chord of the pair of circles x° + y? —dx -4y + 3 = (),
X*+y?—5x-6y+4=0.

Find the equation of the radical axis of the circles 2x + 2y* + 3x + 6y =5 = 0 and

3x2 + 3y% = Tx + 8y — 11 = 0.

Find the equation of the common chord of (x—a)* + (y—=b)*=c*, (x=b)* + (y—a)? =&
Find k if-the pair of circles x* + y* —5x— 14y - 34 = 0, 2% + y% + 2x + 4y + k = 0 are orthogonal.

(.No -4 : Parabola

i

o

© o~ o

10.

Find the equation of the parabola whose vertex is (3, - 2) and focus is (3, 1).

Find the equation of the parabola whose focus is s(1, - 7) and vertexis A(1, - 2).

Find the coordinates of the points on the parabola y* = 8x whose focal distance is 10.
Find the coordinates of the points on the parabola y* = 2x. Whose focal distance is 5/2.

1
If [51 2] is one extremity of a focal chord of the parabola ¥ = 8x. Find the coordinates of the

other extremity.

Find the equation of the tangent to the parabola y* = 16x inclined at 60° to the X - axis.

Find the value of k in the line 2y = 5x + k is a tangent to the parabola y* = 6x.

Find the vertex and focus of the parabola x* - 6x - 6y + 6 = (.

Find the equations of axis and directrix of the parabola y* + 6y —2x + 5 = (.

Find the coordinates of the vertex focus the equation of the directrix and axis of the parabola
i}y = 16x, ii) x* = -4y

' Q.No-5: Hyperbola

L.

10.

If e, e, are the eccentricities of a hyperbola and its conjugate hyperbola prove that i + —12- =1
B g

to its asymptotes.
If the eccentricity of a hyperbola is 5/4, then find the eccentricity of its conjugate hyperbola.

2
X b

Show that angle between the two asymptotes of a hyperbola e ::—2 =1 is 2 tan™! [E] (or)
a

2 sec”! (e). .

If 3x — 4y + k = 0 is a tangent to x* — 4y* = 5, find the value of k.

Find the eccentricity, length of the latusrectum of the hyperbola 4x* — 9y = 27.

Find the equations of the hyperbola whose foci are (£5, 0}, the transverse axis is of length 8.

y2

Find the product of lengths of the perpendiculars from any point on the hyperbola f—ﬁ g

to its asymptotes.

If the angle between the asymptotes is 30" then find its eccentricity.

Find the equation to the hyperbola whose foci are (4, 2) and (8, 2) and eccentricity is 2.
Define rectangular hyperbola and find its eccentricity.




iQ.Nn-s:mIegmuon

| 1. Evaluate _[seczx cosecix dx,

1
x log x[log (log x)]
sin~! x)* o

Evaluate j( \.f—xz

%P
7. Ewaluate J‘m dx

=3, Evaluate‘[

9. Ewvaluate J'-.,l'si]'l X Cos x dx

' Q.No-7: Integration
| 1. Evaluate _[e’(tan x+logsecx)dx

xe*

(x+1)°

3. Evaluate J-

1
5. Evaluate Iﬁ dx

dx
7. Ewaluate Im
1+cos® x
o, Braluate [~ Cor

"Q.No- 8 : Definite Integration
| w2
1. Evaluatef

1]

sin®x
sin°x + cnsf'x

dx

2

f Evaluatej[luﬂdx
| g

|

Evaluate _[
2

ol

2x

1+x°

x*
o +1
! : T2
9. Evaluate I sin®x cos*x dx
I -2

"Q.No -9 : Defimite Integration

Z

1. Evaluate j'\muxz dx
u *
w2

3: Evaluate j sin’xdx
i i

dx

4

dx

=] 1

i ol
7. Evaluatej
0

10.

10.

10.

. Evaluate J‘[-\ﬁz-+\'{l+x2

2

-
sin“x
Evaluate J- i
cos"x
e*(l+x)

cos®(xe™)

dx

Esaluate I

Evaluate I[l -_15] o5 dy
X

1 3
Evaluate J'[x+;] dxx=0

. Evaluate Jex [-ﬂ) dx

x
J dx
Evaluate ——(x +5) e
Evaluate | xlogxdx

Fyahate js'm“ s
sec’ x

Evaluate Jm

x/2 2 -
sin“x—cos“x

Evaluate —3 3
sin” X+cos”x

4
Evaluate I |2-x|dx
0

T

. Evaluate [ |2~ 2cos6 do

0
4. -2

X
Ewvaluate {14_ xdx

w2
Evaluate I cos xdx
0

4
Evaluate j sec'xdx
0

Evaluate _[ :

—dx
1+x°

dx

Jes
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10.

Find the area bounded by the parabola y = x* the X - axis and the ines x=-1,x = 2.
Find the area cut off between the line y = 0 and the parabolay = x* - 4x + 3,

Find the area bounded between the curves y* -1 = 2x and x = 0.

Find the area of the region enclosed by the givencurves y=x*+ 3,y =0, x=-1,x=2.
Find the area of the region enclosed by the given curves x = 4 —y2, x = 0.

Find the area of the region enclosed by the given curves y = x%, y = 3x.

Q.No - 10 : Defferential Equations

. Find the order and degree of the differential equation I—" + '—] I = by

v
dx

3¢

2
Find the order and degree of the differential equation 1 +[ ] [2 + :i) ]

dz P d 2 .-')3
Find the order and degree of the differential equation E;} z {1 * [E—i-] J

12 g 3173 |74
Find the order and degree of the differential equation [[%J + [:xz_?r] } =0

/3
o [ d? d
Find the order and degree of the differential equation x> [d—ﬁ] + xEx}: +y=0
X

Form the differential equation corresponding to ¥ = A cos 3x + B sin 3x, where A and B are
parameters.

From the differential equation of the family of all circles with their centres at the origin and
also find its order.

Find the order of the differential equation corresponding to y = ¢(x—¢)® where cis an arbitrary | :I

Ii
I
i
{

i
il

constant.

|

W

d
Find the general solution of a}: =ett¥

Form the differential equation whose solution is xy = ae* + be™ where a, b are arbitrary con- t

stants. |
SECTION - B |

Short Answer Type Questions : Sx4=20
i1 Answer ANY FIVE the guestions.

il Each guestion carries FOUR marks.

Q.No - 11 : Circle

ik

Find the equation of the circle whose centre lies on the X - axis and passing through (-2, 3) and |
(4, 5). .
If a point P is moving such that the lengths of tangents drawn from P to the circles |
X%+ v —dx—6y—12=0and x* + y* + 6x + 18y + 26 = ( are in the ratio 2 : 3 then {ind the equation ![

|

of the locus of B i
Find the equation of the circles with centre (- 2, 3) and which cuts oif a chord of length 2 units |
online3x +4v +4=0. : |

2
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10.

Find the equations of the tangents to the circle x* « y* + 2x — 2y - 3 = 0 and perpendicular to
x-y+4=0. !
Show that x + v + 1 = 0 touches the circle x® + y*—3x + Ty + 14 = 0 and find its point of contact. |

' Find the pole of the line 3x + 4y — 45 = 0 with respect to the circle x* + yi-6x-8y+5=0.

Find the value of K if the lines x « y= 5 = 0, 2x + ky — 8 = 0 are conjugate w.r.t to the circle
ey -2x-2y—1=0

ind the angle between the tangents drawn from (3, 2) to the circle x* + y* - 6x « 4y -2 = 0. !
Find the pair of tangents drawn from (3, 2) to the circle x* + y* - 6x + 4y -2 = 0.
Find the inverse point of (- 2, 3) with respect of the circle Xeyl-dx-6y+9=0.

().No - 12 : System of Circles

1.

2.

e

=

9.

10.

Find the equation of the circle which passes through the point (0, - 3) and intersects the circles |
given by the equations x% + y - 6x + 3y + 5 = 0 and x* + y* —x - Ty = 0 orthogonally.

Find the equation of the circle which passes through the origin and intersects the circles

2+ y?—4x+ 6y + 10=0,x% + y* + 12y + 6 = 0 orthogonally.

Find the equation of the circle which cuts the circles x* + y? - 4x— 6y + 11 = 0 and

%2 + y¢ - 10x - 4y + 21 = 0 orthogonally and has the diameter along the straight line 2x + 3y = 7.
Find the equation of the circle which is orthogonal to each of the following three circles.
Xyt e2x+ 1Ty +4=0,2+y?+ Tx+6y+11= 0 and x%+ y*-x+ 22y + 3=0.

If x + v = 3 is the equation of the chord AB of the circle x? + y*~2x + 4y - 8 = 0. Find the equation
of the circle having AB as diameter.

Find the equation of the circle passing through the points of intersection of the circles X2+ y?
—8x—-6y+21=0,x*+y*"—2x-15=0and (1, 2). .
Find the radical centre of the circles x2+y2 + 4x—7=0,2x2+ 252+ 3x + 5y -9=0, %2+ y2 + y=0.
Find the radical centre of the three circles.

2y —dx—6y+5=0,xt+ W -2x-4y-1=0,x*+y" - 6x-2y =0

If the two circles x* + v* + 2gx + 2fy = 0 and »* + y* - 2g'x + 2f'y = 0 touch each other, then show
that f'g'=fg.

Find the equation and length of the common chord of the circles

eyt e2x+2y+1=0,x"+y* - 4dx+3y+2=0

Q.Nu 13: E]]Jpsc

1.

P 00

© o

10.

Find the equation of the ellipse in the standard form whose distance between fociis '2' and the
length of the latus rectum is 15/2.

Find the equation of the ellipse in the standard form such that distance between the foci is 8
and distance between the directrices is 32.

Find the value of 'k if 4x + y + k = { is tangent to the ellipse x* + 3y* = 3.

Find the eccentricity, coordinates of foci, length of latus rectum and equations of directrices
of the ellipse 3x% « y* = 6x -2y -5=0.

Find the eccentricity, co-ordinates of foci, length of latus rectum and equations of directrices
of the ellipse 9x? + 16y — 36x + 32y - 92 = 0.

Find the length of major axis, minor axis, latus rectum, eccentricity, coordinates of centre, foci
and the equations of directrices of the ellipse 4x% + y* —8x + 2y « 1 = 0.

Find the length of major axis, minor axis, latus rectum, eccentricity, coordinates of centre, foci|
and the equations of directrices of the ellipse 9x% + 16y° = 144,

Find the equation of the ellipse with focus at (1, - 1), e = 2/3 and directrixas x + y + 2= 0.
Find the equation of the ellipse in the standard form, if it passes through the points (- 2,2 and
(3,-1).

Find the equation of tangent and normal to the ellipse 9x* + 16y® = 144 at the end of the latus
rectum in the 1st quadrant.
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Q.No - 14 : Ellipse
L
v

10.

i
Find the equations of tangents to the ellipse 2x* + 3y* = 11 at the points whose ordinateis 1. |
Find the equation of the tangents to the ellipse 2x? + y* = 8 which are 1
i) parallel tox -2y -4 =10 ii) perpendiculartox +y + 2= i

b
iii) which makes an angle 1 with X - axis %

If the normal at one end of the latus rectum of the ellipse x—2+—z=l passes through one end of |
the minor axis, then show that e* + e = 1. (e is the accenﬁ-icil%' of the ellipse) _
Show that the point of intersection of the Lr tangent to an ellipse lies on a circle. |
The tangent and normal to the ellipse x° + 4y° = 4 at a point P(8) on it meets the major axis in

Q and R respectively. If 0 < 8 < % and QR = 2 then show that 8 = cos-1(2/3). ;

2 2
Find the condition for the line Ix + my + n = 0 to be a normal to the ellipse -:EE- + % =L |
a

2
X

Find the condition for the line x cos & + y sin ¢ = p to be a tangent to the ellipse — + ? ol B |
=1

Show that the locus of the feet of the perpendiculars drawn from foci to any tangent of the
ellipse is the auxiliary circle.
2
If a tangent to the ellipse a—2+z—2=1 (a > b) meets its major axis and minor axis at M and N
as b
respectively, then prove that ———3 * =3 =1 where ¢ is the centre of the ellipse.
e haR (CMP  (CNY SRS

Find the equation of the ellipse referred to its major and minor axes as the coordinate axes X,
Y respectively with latus rectum of length 4, and distance between foci 4./2 .

Q.No - 15 : Hyperbola

1.

10.

Find the centre, foci, eccentricity, equation of the directrices length of the latus rectum of the |

hyperbola 16y — 9x% = 144,

Find the centre, foci, eccentricity, equation of the directrices length of the latus rectum of the

hyperbola x* - 4y = 4. |

Find the centre, eccentricity, foci, equation of directrices and the length of the latus rectum of

the hyperbola 4(y « 3* -9(x-2)* = 1.

Find the equations of the tangents to the hyperbola x® — 4y? = 4 which are (i) parallel,

(i) perpendicular to the line x + 2y = 0.

Find the equations of the tangents to the hyperbola 3x® — 4y* = 12 which are (i) Parallel and

(ii) Perpendicular to the line y =x-7.

Prove that product of the perpendicular distance from any point on a hyperbola to its |

asymptotes is constant. ' s l

Prove that the point of intersection of two perpendicular tangents to the hyperbola — —<7 =1

lies on the circle x* + y* = a? - b2 T

Find the equations of tangents drawn to the hyperbola 2x* - 3y? = 6 through (- 2, 1). ;

Find the equations of normal to the hyperbola x* - 3y® = 144 at the end of the latus rectum (first

quadrant). ‘
, . i

If the line & + my + n = 0 is a tangent to the hyperbola ST =1, then show that a®F - b*m*=n?. |

J




| Q.No- 16 : Definite Integration

! i sin"x " i
1. Evaluate J‘ R T e E i e 2. Evaluate | — 9% % 4y
5 SIN°X + COS™X J s'mgx + cosx
0
n2 n.fg
3. Evaluate j At + DoagT s, 4. Evaluate Jsinx
a SINX + COSX 1 ,.'sinx+“|'{:-:)sx
niG
i il
5. Evaluate: _[ log (1+tan x) dx. 6. Evaluate J- e
0 = 4+5cosx
7. Find the area between the parabolas y* = 4x and x* = 4y.
8. Find the area bounded betweenthecurvesy=x>+ 1, y=2x-2 x=-1,x=2.
9.

points of inter section.

4
3
10. Evaluate: | (16—x")dx
il

(1.No - 17 : Differential Equations

1. Solve (xy* +x)dx+ (yxX + y)dy=0

3. Solvesin! [g{-] =X+¥

d
5. Solve £ +ytan x = cos’x

dx
7. Solve (1 + y?) dx = (tan"'y - x) dy

Solve :—i— - v tanx = e* sec x.

w

Ili. Long Answer Type Questions :
D Answer ANY FIVE questions.
i} Each guestion carries SEVEN marks.

Q.No - 18 : Circle

centre on the line dx « 3y + 1 = 0.
the line 4x + y—16 = 0.

the line 4x + 3y - 24 = (.

circle on which they lie.

dy }r2+y+1
2. Solve —+————=1{)
dx  x* +x+1

4. Solve d—F-

secx=tanx
dx ks

d
GiSolve -

+ytanx=sinx
dx Y

d
8. Solve (x+y +1) EV ol

dv
10. Solve (1 _-xzjaf' by = etanx

Find the area bounded by the curves y = sin x and y = cos x between any two consecutive

Bx7 =35

1. Find the equation of the circle passing through the points (1, 2}, (3, - 4), (5, - 6).
2. Find the equation of the circle passing through the points (5, 7), (8, 1) and (1, 3).
3. Find the equation of the circle passing through the points (2, - 3), (= 4, 5) and having the

4. Find the equation of the circle pass ing.thmugh the points (4, 1}, (6, 5) and having the centre on

5. Find the equation of the circle passing through the points (4, 1), (6, 5) and having the centre on

6. Show that the points (1, 1), (-6, 0), (<2, 2), (-2, —=8) are concyclic and find the equation of the




1.
3.
9.

Find the value of ¢ so that (2, 0), (0, 1}, (4, 5) and (0, ¢} are concyclic.

Find the equation of the circi_e passing through (- 1, () and touching x + y -7 =0 at (3, 4).
Find the equations of circles passing through (1, — 1) touching the lines 4x + 3y + 5= 0 and
Jx—-4y-10=0. ;

10. Find the equation of circles which touch 2x~3y + 1 = 0 at (1, 1) and having radius /i3 .
Q.No-19: Circle
1. Show that the circles x* + y* —4x - 6y — 12 = 0 and x2 + ¥ + 6x + 18y + 26 = 0 touch each other.

10.

Find the point of contact and equation of the commeon tangent at the point of contact.

Show that the circles x*« v~ 6x-2y + 1 =0 and x* + y* + 2x -8y + 13 = 0 touch each other. Find
the point of contact and the equation of common tangent at their point of contact.

Show that the circles x* « y¥*— 6x—9y + 13 =0 and x* + y* - 2x - 16y = 0 touch each other. Find the
point of contact and the equation of common tangent at their point of contact.

Show that the circles x? + y? — 4x — 6y — 12 = 0 and 5(x2 + y2) - 8x — 14y — 32 = 0 touch each ather,
Find the point of contact and the equation of common tangent at their point of contact.

Find the equation to the direct common tangents to the circles x* + y* « 22x — 4y — 100 = 0,
X2+ y2 = 22% + 4y + 100 = 0.

Find the transverse common tangents of the circles x* + y* —4x - 10y « 28 = 0 and

X2 syt 4 dx~6y +4=0.

Find the equation of the circle which touches the circle x? + y? — 2x — 4y — 20 = 0 externally at
(5, 5) with radius 5.

Find the equation of the circle which touches x? + y? —4x « 6y — 12 = 0 at (- 1, 1) internally with
a radius of 2.

Prove that the equation to the pair of tangent to the circle s = 0 from p(x,, y)issi=ss .
Find the locus of midpoints of the chords of contact of 32 + ¥? = a? from the points on the line |
x+my+n=0 -

QNo 20 : Parabola

L.
2.

© 00

10.

Prove that the equation of the parabola in standard form is ¥% = 4ax (a = 0.
Find the equation of the parabola passing through the points (- 2, 1), (1, 2y and (- 1, 3) and I
having its axis parallel to X - axis. .
Find the equation of the parabola passing through points (- 1, 2}, (1,-1) and (2, 1) and having |
its axis parallel to the X - axis.

Find the equation of the parabola whose axis is parallel to Y - axis and whlch passes thmugh
the points (4, 5) (=2, 11) and (- 4, 21).

If ¥,. ¥4 ¥, are the y-coordinates of the vertices of the triangle inscribed in the parabola

. 1
¥ = 4ax then show that the area of the triangle is ~——| (¥1 = ¥2)(¥2 = ¥3)(¥3 —¥1)| sq. units.
Prove that the area of the trlangle formed by the tangents at (x,, v,), (X,, ¥,) and (x,, y,) to the |

parabola y* = dax (a> 0) is i(:n ¥2)(¥2 = ¥2)(¥2 = ¥1)| sq. units. |

Show that the equation of common tangent to the circle x® + y? = 2a” and the parabola y* = 8ax :
are y = = (x + 2a).

Show that the common tangent to the parabola y2= 4ax and x*= 4by is xal/®+ yb13+ 323 h23= 0,
Find the equation of the parabola whose focus is (- 2, 3) and directrixis the line 2x + 3y -4 =0, |
Also find the length of the latus - rectum and the equation of the axis of the parabola.

If i + my + n = 0 is a normal to the parabola y* = 4ax, then show that aP + 2alm? + nm? = 0.




Q.No - 21 : Integration

dx
1. Evaluate J'—mn—-
S5+4cosx
3. Evaluate L.
: Jcosx + dsinx + 6
5, Evaluatef——1
1 +cosx~sinx
7. Evalate J-Ecosxa-iismx
4deosx + 5sinx
q. Efﬂutej23m3+3cusx+4
Isinx+4cosx+5

| Q.No - 22 : Integration

x+1
x* +3x+12

3. Evaluate [(3x~2)v2x’ ~x+1dx

1. Evaluate j

the value of [tan® xdx.

the value of Icnt‘ xdx.

| that the value of [sec” xdx.
the value of j' cosec’xdx.

Q.No - 23 : Definite Integration

w4

1, EVH]UﬂtE S]ﬂ]{+(‘:{lsx
9 +16s5in2x
0
n -
3. Evaluate | =>"_dx
% 1+cos™x

b1

5. Ewvaluate j :
i [i]

2
T Evaluatej sin’x
0

+ 5inx

sinx+ COSK

10.

2.

4. Evaluate J-

—=s5in

Evaluate J‘m dx

1
4dcosx + 3sinx
1
sinX*ﬁcmx

Evaluate

Evaluate J

Evaluate j__—gc.:asx Tl dx
4sinx + Scosx
cosX + 3sinx+ T

COSX +5inx+1

Evaluate J

Evaluate [ (6x + 5)V6 -2 + x dx

! dx
(1+3)V3+2x—x

Xcosx n-=1

n-1

5. 1fI,= [sin"xdx (n 2 2) then prove that I =

6. Obtain reduction formula for [cos" xdx for n 2 2 and deduce the value of [cos® xdx.
7. Obtain reduction formula for I, = [tan" xdx , n being a positive integer, n = 2 and deduce that

8. Obtain reduction formula for [ = _{ cot" x dx, n being a positive integer, n = 2 and deduce that
9. Obtain the reduction formula for I_ = Jsec“ xdx, n being a positive integer, n = 2 and deduce

10. Obtain the reduction formulafor[ = J'ms ec"xdx , n being a positive integer, n = 2 and deduce |

2. Evaluate

4. Evaluate

6. Ewaluate J‘l
i

8. Ewaluate J-

= I, _,-Hencefind [sin* xdx.

f

I

|

i

log(1 +x} '
1 +x2

xsin’x

1+ cos*x

dx

A ot e

xsinx
+5inx

dx

=2
xdx

sinX+ Ccosx
o




9.
10,

X
Find the area of the ellipse -a-:; - 5 = 1. Also deduce the area of circle x* + y* = a,

Find the area between the curves ¥° = 4ax, x* = 4by.

i
| Q.No - 24 : Defferential Equations

1.
2.

S

10.

Solve (3* + y%) dx = 2xy dy
Solve (% - y%) dx —xy dy = 0

dy _y*-2xy

dx  x*-xy

Solve (x%y — 2xy?) dx = (x° - 3x%) dy
Solve (3 - 3xy?) dx + (3x?y - y) dy = 0
Solvexy? dy— (xf + ) dx = 0.

Solve

d
Find the solution of the equation x(x - 2) % - 2(x - 1) y = x*(x -2), which satisfies the condi-
tion that y =9 whenx=3.

dy x-—-y+3
R i
Ol e Dcoves

Give the solution of xsin® %dx =y dx — x dy which passes through the point [1. %J .

d
Find the equation of a curve whose gradient is E}F = % —cos’ §+ where x > 0, y > 0 and which

T
passes through the point [1. E] .

L B




