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Time : 3 Hours JR- MATHS Max.Marks : 100
SECTION-A
I. Answer ALL the questions. Each question carries ONE mark. 12 x 1 =12
1. A={1,2,3},B={a,b}thenAXxB=
1) {(1,a),(2,b),(3, )} 2) {(a, 1), (b, 2), (a, 3), (b, 3)}
3) {(1,a),(1,b),(2,2),(2,b),(3,a),(3,b)}  4){(1,a),(1,b),(2,b),(3,b)}
2. Letx,y € R, then x + iy is a non real complex number if
1) x=0 2) y=0 3) x#0 4) y#0
3. The number of arrangements that can be made out of the letters in expansion a% b3cd
when written in full length is
9! 7! 5! (12)!
D 312141 2) 21312! 3 41312! K 41315!
4. The expansion of (x +y)1000 jg
X 1000 1000 = 1000, 1000: = 1000 1000 = 1000 1000
1) 2T ) 3O YT 3y D RC XTIy gy 3, PRGB!
r=0 r=0 r=0 r=0
5. Ifthe distance between the points P(0, a, 3) and Q(3, 0, 7) is /41 thena=
1) 4 2) 4 3)x+4 4) None of these
6. Let A and B be two events such that P(A) = 0.8, P(B) = 0.7, then P( A N B)
1) <0.6 2)20.5 3) 20.7 4) <04
7.  {x:xeR,—-4<x<6} write as interval.
. (31n
8.  Find the value of the SIN 3
9. Findthe term ag in the following sequence whose nthterm is apn=(—1 yn=1p3
10. Find the equation of the line which is passing through the points (-1, 1) and (2,—4)
y2 X2
11. Find the eccentricity of hyperbola W2 =1
a
12. Find the derivative of the function (ax+b)?
SECTION-B
II. Answer ALL the questions. Each question carries TWO marks. 10 x 2 =20
13. IfX={ab,c,d} and Y={f, b, d, g), find (i) X=Y (i) Y-X (iii)) XNY
14. IfA={-1,1},find Ax AxA.
15. Prove that sin (n+1) x sin (n+2) x +cos (n+1) x cos (n+2) x
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16.
17.

18.
19.

20.

21.
22.

23.

24.

25.

29.

30.

31.
32.

1.

26.

27.

28.

Find the multiplicative inverse of 2 — 3i.

If 1 8P(r_1):l7p(r_1) = 97 . ﬁnd r

9
Write down and simplify 6th term in (2;( + 32)/)
Find the equation of the parabola with vertex (0, 0) passing through (5, 2) and symmetric with
respect ot y-axis.
Three vertices of a parallelogram ABCD are A(3,—1,2), B(1,2,—-4)and C (- 1, 1, 2).
Find the coordinates of the fourth vertex.

X
a -1
Compute x|:t>0 b1

Find the mean and variance for the data 6,7, 10,12, 13, 4, 8, 12
SECTION-C

Answer ANY SEVEN the questions. Each question carries FOUR marks.7 x 4 = 28
IfA={3,57,9,11},B={7,9,11,13},C= {11, 13, 15}and D = {15, 17} find

(i) AnB (i)An (B uUD)

(i) (AnB)Nn(BuUC) (iv) (AuD)n(BuUC)
A=1{1,2,3,4,5,6}. Define arelation R from Ato Aby R={(x,y):y=x+1}

(1) Depict this relation using an arrow diagram.

(1) Write down the domain, codomain and range of R.
Show that the points in the Argand plane represented by the complex numbers

-3 1. 7
—2+71, > + El 4-31, 5 (1+1) are the vertices of a rhombus.

Solve the inequalities and represent the solution graphically on number line:

3x-7>2(x—-6), 6-x>11-2x

4
Simplify 34 C + 2 @8-,
=0 n+l
Ifnis a positive integer, then prove that Cq + G + S + v + Cn _2 1
2 n+l n+1

A(-1,1), B(5,3) are opposite vertices of a square in the XY-plane.

Find the equation of the other diagonal

Find the equation of the ellipse, with major axis along the x-axis and passing through
the points (4, 3) and (— 1,4).

Find thd derivative of the function (x+1)(x—2), from first principle.

A die is thrown, find the probability of following events:

(1) A prime number will appear,

(ii) A number greater than or equal to 3 will appear,

(ii1) A number less than or equal to one will appear,

(iv) A number more than 6 will appear,
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IV.

33.

34.

35.
36.
37.

38.

39.

40.

(S
SECTION-D

Answer ANY FIVE the questions. Each question carries EIGHT marks.5 x 8 = 40

Iff={(4,5),(5,6),(6:~4)}:2={(4-4),(6,5), (8,5)}

f
find (i) frg (i) f-g (i) 2Frdg (V) £+4 (v) f2 (vi)

(Sin7x+sin5x )+ (sin9x+sin3x ) .

Prove that =
(cos7x+cosbx )+ (cos9x+cos3x )

anbx

Find the sum of the series .6 +. 66 +. 666+... up to n terms:
Show that the straight linex x+y=0, 3x+y—4=0 and x+3y—4=0 from an isosceles triangle.
Find the equation of the circle passing through the points (0,0), (2,0), (0,2).

x|+1, x<0
(@ If f(x)=<0, x=0 For what values of a does XL_;[af(X) exists?
x|-1, x>0

(b) Find the derivative of Ssinx+ eX logx.

The diameters of circles (in mm) drawn in a design are given below:

Diameters 33-36|37-40| 41-44| 45-48| 49-52
No. of circles | 15 17 21 22 25

Calculate the standard deviation and mean diameter of the circles.
The number lock of a suitcase has 4 wheels, each labelled with ten digits i.e., from 0 to 9.
The lock opens with a sequence of four digits with no repeats. What is the probability of a

person getting the right sequence to open the suitcase?
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SOLUTIONS
SECTION-A
1. If A={1,2,3},B={a,b} then Ax B =
1) {(1,2),(2,b),(3,a)} 2) {(a, 1), (b, 2), (a, 3), (b, 3)}
v'3) {(1,a),(1,b), (2,2),(2,b),(3,2),(3,b)} 4) {(1,a),(1,b),(2,b), (3, b)}
2. Letx,y € R, then x + iy is a non real complex number if
1) x=0 2) y=0 3) x#0 Va)y£0
3. The number of arrangements that can be made out of the letters in expansion a4 b3 ¢
when written in full length is
9l 7! 5! (12)!
D 312141 2 213121 3) 41312! 4 41315!
4. The expansion of (x + y)1000 js
100 1000 999 999
1) Z 1OOOCr Xr—lOOOyr \/2) Z lOOOCr XlOOO—r yr 3) 2 lOOOCr Xr—lOOO yr 4) Z 1OOOCr XlOOO—r yr
r=0 r=0 r=0 r=0
5. If the distance between the points P(0, a, 3) and Q(3, 0, 7) is \/ﬂ then a =
1) -4 2) 4 v'3)+ 4 4) None of these
6. Let A and B be two events such that P(A) = 0.8, P(B) = 0.7, then P( A N B)
1) <06 v'2)> 0.5 3) 0.7 4) <04
7. {x:x € R,—4<x <6} Write as intervals :
Sol: i) —4<x<6=(—4,6] . [Here, —4isnotincluded and 6 is included]
8: Find the value of sin?’—;;7t .
Sol: sinsln =gin 30m+m =sin|10n+ X :sinE:—3
3 3 3 3 2
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9. Find the ay term in the sequence whose nth term is a,= (-1)*In3
Sol: Given that a,= (—1)"1n3 Putn=09, then ag=(-1)*-1(9)3 =729
10. Find the equation of the line which passes through the points (-1, 1) and (2, —4).
Sol: Equation of the line through (-1, 1) and (2, —4) is given by (Y—Y1) = (% )(X —Xq)
277
-4-1 -5
=y-D= 571 x+D) =(y-) :?(x +1) =3(y-3)=-5(x+1
=3y—-3=-5x-5 = 5x+3y+2=0
y2 X2
11. Find the eccentricity of hyperbola b—z——z =1
a
2 X2 2 X2
Sol: Instead of the standard equation = —? =1here we have given ? ——2=1
a a
[ A2 2

. Eccentricity of the hyperbola e=% = aT-l_b [-- Roles of a,b are interchanged]
12. Find the derivative of f(x)=(ax+b)n
Sol: f(x) = (ax + b)n

i d

£1(x) = n(ax + b1 ~—-(@x-+b) = n(ax + by [--if(x)”=nf(x)" —f(x)]
= f'(x) =n(ax + b) ix =n(ax + b)h—la Qe ™
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SECTION-B
13. If X={a,b,c,d}and Y ={f,b,d, g}, find () X-Y (i) Y-X (i) XNY.

Sol: iy X-Y={a #,c,d}—{f b,dgl={ac}
i) Y-X={f B, 4,9} -{ab,cd}={fg}
i)y XNY={ab,c,d}n{fibdg}={bd}.

14. IfA={-1,1}, find A X A x A,
Sol: AxA={-1,1}x{-11}={-1,-1),(=1,1),(1,-1), (1, 1)}
DAXAXA={1L, 1 x{(1,-1),(1,1),(1,-1),(1, 1)}
={-1L-1,-1),CL-1L,1, L1, =1L, 0,0, -1,-1),0,-11),0,1,-1),ad,11).

15. Prove that sin[(n+1)x]sin[(n+2)x] + cos[(n+1)x]cos[(n+2)x] = cosx
Sol: Let(n+1)x = Aand(n+2)x=B
L.H.S =sin[(n+1)x]. sin[(n+2)x] + cos[(n+1)x].cos[(n+2)x]
=sin Asin B + cos A cos B=cos A cos B+ sin A sin B=cos(A-B)

= cos[(n+1)x—~(n+2)x]= cos(nx+x—nx—2x)= cos(—x)= cosx= R.H.S[ - - cos(—x)=cosx]

16. Find the multiplicative inverse of 2 — 3i.

11 2+3 _ 243 —2+3i—2+3i

I: Letz=2-3i, then Z - = = = - ~13 13
Sol: Letz 3i, then Z 2-3 (2-3)(2+3) 22,32 4+9 13 13

17. 1If 18P(r_1): 17P(r_1) =9:7, findr

Bp ., 9
Sol: Given that 18P(r_1)2 17P(I’—1) =09-7T= 17 r-1 =7
]
@8)! ><(17—(r—1))!_g - 18! (18—r)!_g
(@8—(r-1n)! 7! 7 @9-nr 17 7
18x 177 I 9
= (19_0% 7 =2 Bx779(19 1) = 14=19-r=r=19-14=5=r=5
9
18. Find the 6th term in (2;<+32y]

Sol:  General term in (x+y)" is T, ="C x" Tyl

4 5 4 5
e O (VY on (2)(3) (4,5 (9x8x7x6Y 2" [ ) as5_
~T6=Tsn = 05(3)(2) B C“(s) (2) Xy ‘(1x2x3x4I¥I§}x Y= 189xy?
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19.

Sol:

—
Find the equation of the parabola that satisfies the following conditions: Vertex (0, 0),
passing through (5, 2) and symmetric with respect to y-axis

The vertex is (0, 0) and the parabola is symmetric about the y-axis.
The parabola passes through point (5, 2), which lies in the first quadrant.

Hence the parabola is upward vertical. Y-axis
.. the equation of the parabola is of the form x2 = 4ay. F.0.a)
The point (5, 2) should satisfy the equation X2 = 4ay.

B2 =4xax2= 25=8a:a=% y=—a

. the equation of the parabola is x° = /4/ (

X-QIXiS

25

8

Jy = 2x° = 25y

20.

Sol:

Three vertices of a parallelogram ABCD are A(3,-1,2), B (1,2,—4) and C (-1, 1, 2).
Find the coordinates of the fourth vertex.
Given vertices are A=(3,—1,2),B=(1,2,-4),C=(-1,1,2)and D = (x, v, 2).

In the Parallelogram ABCD, we have Mid-point of AC = Mid-point of BD
:(3—1 -1+41 242\ (x+1 y+2 z—4)

2 2 2 2 2 2

X+1y+2 z-4 —
:>(1,0,2): 5 ,y2 ’ 5 :>X;'1=1’y;2=0,224:2

=>x+t1=2=x=2-1=1;, =2y+2=0 =y=-2;=22z-4=4 =z=4+4=8

=>x=1y=-2, z=8 .. Fourth vertex D = (1, -2, 8).

21.

Sol:

X

a” -1
C te Lt
ompute x50 bX 1

X_1 _
X
Lt a —1_ Lt _X _l(gea_l

(a>0,b>0,b=1)

a‘ -1
= =log,a Lt =logea
x50 bX —1 x—>0[bx _1] u[tj‘_l] logeb x—0 X

X X X

22.

Sol:

Find the mean and variance for the data 6, 7, 10, 12, 13, 4, 8, 12

* Mean of the given data X = 9

D Xi _ 6+7+10+12+13+4+8+12 72
n 8 8
* The deviations (Xx; —X )of the observations from the mean (X) are
6-9=-3;7-9=-2;10-9=1;12-9=3;13-9=4,4-9=-5;89=-1;12-9=3
e The absolute values of the deviations are 3,2, 1,3,4,5,1, 3
. Variance o2 = 2% -%)° _ 32+22+12+32;;42+52+12+32
n

= 9+4+1+9+816+ 25+1+9 :%4=9.25
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23.

Sol:

[

SECTION-C

IfA=1{3,579 11} B={709, 11, 13}, C = {11, 13, 15}and D = {15, 17}; find

() AnBUC) (HANCAD (ii)An(BuUD)
(iv) (AnB)N(BUC) ) (AUD)N (BUC)
) ANBUC)=13,57911}N[{7,9 11,13 }U{11,13,15}]
=13,5,7,9, 11} " {7,9,11,13,15} = {7,9, 11}
i) ANCAD =(AnC)ND=[{3,5,7,9, 11} N {11,13,15}] N {15, 17}
= {11} " {1517} =D
i) AN (BUD) =13,5,7,9,11} N [{7,9, 11,13 }uU { 15,17 }]
=13,5,7,9,11} " {7,9, 11, 13,15, 17} = {7,9, 11}
iv) (ANB)N(BUC)=[{3,5,7,9, 11} " {7,9, 11,13 }]"[{7,9,11,13 } U { 11, 13,15 }]
=1{7,9,11} " {7,9, 11, 13,15} = {7,9, 11}
V) (AUD)ABUC)=[{3,5,7,9, 11} U{1517 1" [{7,9, 11,13} U {11,13,15}]
=13,5,7,9,11,15,17} n {7,9,11, 13,15 } = {7,9, 11, 15}.

24:

Sol:

Let A= {1, 2,3, 4,5, 6}. Define a relation R from Ato Aby R={(x,y) : y=x+ 1}
i) Depict this relation using an arrow diagram.
ii) Write down the domain, codomain and range of R.

GivenR:A—>A
) A={1,2,3,4,5, 6}and elements in the range followy=x+1
~. Range = {1+1, 2+1, 3+1, 4+1, 5+1, 6+1(x)} = {2,3,4,5,6}
-~ R=1{(1,2),(2,3), (3,4), (4,5), (5,6)} A

The arrow diagram of R is shown here.

ik

11) We have R = {(1, 2), (2’ 3)a (37 4)3 (47 5)7 (5) 6)}
The domain = { Set of first elements} = {1,2, 3,4, 5,}
The range = { Set of second elements}= {2, 3,4, 5, 6}

The codomain= {1, 2,3,4,5,6}. [-- R:A—>A]
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25. Show that the points in the Argand plane represented by the complex numbers
-3 1. 7
—2+7i,7+5|.4—3i, §(1+i) are the vertices of a rhombus.
. . 31 77
Sol: Let the given points are taken as A(-2,7), B(_E'E)’ C(4,-3); D(E'E)
2 2 2 2
. J(_zﬁ) (2] - e J[4+§) +(_3_1J _ [t ®_ i
2 2 4 4 2 2 2 4 4 2
2 2 2 2
o= [+-2] o[ 51 - /L@:_“O;DA:J(LZJ (L) - B
2 2 4 4 2 2 2 4 4 2
Hence, the four sides AB, BC, CD, DA are equal. D C
AC=1/(4+2)2 +(~3-7)2 =/36+100 = 136
2 2 A B
BD= (1 3) (7 1) _ [100, 36_4VI36
2 2 2 2 4 4 2
The two diagonals AC, BD are unequal.
.. A, B, C, D form a Rhombus.
26. Solve the inequalities and represent the solution graphically on number line:
3x-7>2(x-6), 6 —x>11-2x
Sol: Giventhat3x —7>2(x—6)=3x—7>2x—12=3x-2x>—- 12+ 7= x> -5 ..(1)
Now 6 —x>11-2x =-—x+2x>11-6=>x>5..(i1)
From (i) and (ii), we have xe (5, o).
. & (5, @) 2
Number Line graph of (5, «): R T o Y I S B S A OIS R
4
27, Simplify*c5 + Y 8¢,
r=0
4
Sol: GE=*Cs+ z (80, =3 C5 + (B, +% c +% ¢+ ¢, +%¢y)
r=0
S C+ (34C 1+ Cu+0C,+3 8 4) [On rewriting the terms in the bracket]
=(34Cs+3 Cy )+ (Bc, +¥ cy +% Ccy+%8Cy)  (Now applying c +"c,,=""c))
=(3c5+% ¢y )+ (¥c, +% ¢y +% ¢, = (¥c5+% ¢4 )+ (Fcy +38 cy)
- (37 Co +%7 C4) 43¢, =%®c +38c, =¥ ¢
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1.Co C, _ 2™ -1
28. If n is a positive integer, then prove that Co+—=+—=+......... + =
2 3 n+l n+1
Sol: L.H.S:CO+&++&+....+ Cn 1+ 0 [n(n 1)] ...... +i
2 3 n+1 2" o) n+1
:i (n+D)+ (n+1)n+(n+1)n(n 1)+ ...... +(n+)—
n+1| 2 321 n
1

__ L [+ (n+1) (n+1) (n+1)
—l C+ C,+ Cy+.t Cn+1]

1
:mh((nﬂ)c () ¢ (D) ¢ 4 (04D Cy b L(n+D) Cns )_(n+1) CO]

2Il+1

—— g = ~l_rus [ Cpx 4" Cox? + 4" Copx™ = (14 x)" = 1]

n+1

29. A(-1,1), B(5,3) are opposite vertices of a square in the XY-plane. Find the equation of
the other diagonal (not passing through A, B) of the square.

1
5. 1_ 3 = Slope of other diagonal is —3.
Equation of the other diagonal passing through (2, 2) with slope -3 is y—2 =-3(x-2)=-3x+6

3-1
Sol: Midpoint AB is (2, 2). Slope of AB is

=3x+y-8=0

30. Find the equation of the ellipse, with major axis along the x-axis and passing through
the points (4, 3) and (- 1.4).

Sol: The major axis along the x-axis . So the ellipse is horizontal
2

.. Equation ofthe ellipse is X—2 + # =1.
a

: : 16, 9 16b° + 9a° :
(4, 3) lies on the ellipse = St =1= — =1= 9a° +16b? = a’b°...... Q)
a“ b a‘b
. . -1)? 2 2 2 .
(-1, 4) lies on the ellipse :>( ) +4—2=1$ i2+l—(23 1= 0 -Elga =1=16a° + b? = ab?......(ii)
a b a b b

From (i) & (ii) 9a2+16b2= 16a2+ b2 —, 742 =152 = a2 15 bz

135 15b2 247 15b2 247
From (i) 9( )sz +16J/Z ( )JXZ +16= = = —p2=~42L

7 7 7 15

2

o 21507 (201281

7| 15 7
2 2
= the equation of the ellipseis _ X, ¥ _q1_, 7,2 +15y2 — 247
247\ 247 '
7 ) 15
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31. Find thd derivative of the function (x + 1)(x — 2), from first principle.

Sol: Let f(x) = (x — 1)(x — 2). From the first principle, we have

f(x+h)—f(x) _ Lt X+h-D(x+h-2)—-(x-D(x-2)
h 50 h

f(x)= Lt
h—0

Lt (x2+xh—2x+hx+h2—2h—x—h+2)—(x2—2x—x+2)
h—0 h

Lt (hx+hx+h%—-2h—h) Lt 2hx+h%-3h Lt H(@x+h-3)
h—0 h h—0 h h—0 A

= Lt (2x+h-3)=(2x+0-3)=2x-3
h—0

32. A die is thrown, find the probability of following events:
i) A prime number will appear,
ii) A number greater than or equal to 3 will appear,
iii) A number less than or equal to one will appear,
iv) A number more than 6 will appear,

v) A number less than 6 will appear.

Sol: When a die is thrown the Sample space S = {1,2,3,4,5,6} =n(S)=6
i) Let Eq be the event of getting a prime number = E| ={2,3,5} .. n(Ej)=3

_n(E)_3_1

PR)="9 6 2

ii) Let Ep be the event of number greater than or equal to 3 = E>= {3,4, 5,6} .. n(Ep) =4

_N(Ep) _4_2
P(E2)= ne 6 3

iii) Let E3 be the event of a number less than or equalto 1 = E3 = {1} .. n(E3)=1

_N(Ez) _1

P(Es) NS 6

iv) Let E4 be the event of a number more than 6 .

Since there is no such numberin S, E4=® .. n(E4)=0 = P(E4) =0[ E4 is impossible]

v) Let E5 be the event of a number less than 6 = E5 = {1, 2, 3,4, 5} - n(Eg)=5
n(Es) 5
P(Eg)=— 22 ==
nS 6
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SECTION-D

33. Iff= {(4s 5)9 (57 6)s (6s _4)}; g= {(4’ _4)7 (6s S)s (8, 5)}

find (i) f+g (i)f-g (ii)2f+4g (v)f+4 (v)fg (vi) fE
Sol: Here domain of fis A= {4, 5, 6} and domain of g is B={4, 6, 8}

Domain of f+£ g=ANB = {4, 6}. So, we have to consider only the 2 preimages 4, 6.

) f+rg={45+(4), (64+5))={41),(6, 1)}

i) f—g={(4,5(4),(6,4-5))={49),(6,-9)}

i) 2f= {(4, 2(5)), (5, 2(6), (6, 2(-4))} ={(4, 10), (5, 12), (6,-8)}

4g={(4,4(-4)), (6, 4(5)), (8,4(5))} ={(4,-16), (6, 20), (8, 20)}
= 2f+4g={(4,10-16), (6,8 +20)} ={(4,-06), (6, 12)} [-- Domain of f+£ g=ANB = {4,6}]
) f+4={(4,5+4),(5,6+4),(6,-4+4)} ={(4,9),(5,10), (6, 0)}
V) fg :{(4a 5(_4))7 (6: _4(5))} :{(45 _20)’ (63 _209)}
L F 5 4

e

34. Provethat (Sin7x +in5x) * (in9x + Sin3x) = tan6x
(cos7x + cosbx ) + (cos9x + cos3x )
So: LHS (SI n7x +sin5x)+(si nox +sin3x) UNDERSTAND CRICVKET SHOT DIRECTIONS
(cos7x +cos5x )+ (cos9x +cos3x )
. 7X+5x 7x —5x . [(9x+3x 9x —3x
i [an( 2 )cos( 2 )] [ [ ]cos( ):l
[2005( 7x ; 5x )cos( 7x ;5 )] [2005[ 9x +3x ]cos( 9x —3x )]
_ [2sin6x-cosx]+[2sin6x-cos3x] Z/QHGX[M] _SNBX _ e RHS
~ [2cos6x-cosx ]+ [2cos6x-cos3x] Z cos6x| cosx+cos3x | Tosbx | OXERT
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35. Find the sum of the series .6 +. 66 +. 666+... up to n terms:

Sol: Let Sn=10.6 +0.66 + 0.666 + ..... to n terms
=6[0.1+0.11+0.111+...ton terms]=g[0.9+0.99+0.999+ ..... to n terms]

=S|I1—lt)+{ —é +{ —1(1)3]+ ...... tonterms:|=§|:(1+l+ ..... nterms)—llo(l+lt+1;2+ ..... nterms]]

n

1

1-| =

—g n_i 10 _EH—EXE 1_i —@_i 10n_1

3 10 1 3 30 9|° 10") 3 27| 10"
10

36. Show that the straight linesx+y=0,3x +y—4=0 and x + 3y —4 = 0 form an isosceles
triangle.
Sol: Given lines are x +y =0........ (1),3x+y—4=0....... 2),x+3y—4=0...... 3)

If'A' is the angle between (1),(2) then

[qao+bby | [1+UY| 4 4 A= Co—l(Z]
(@2 +12)(23 +b) J(12+12)(32+12 ~J@a0 25 f5

If 'B' is the angle between (2),(3) then

COSA =

g lmathbp | 130+43] 6 _6_3 B=COS_1(2)

- > =—=—-=
@ +b2)@3+b3) |(P+12)12+3?) V1010 10 5
If'C' is the angle between (1),(3) then
lagap+biby | [AD+1Q)| 4 4 2

2
=C=Cos 7| —=
(@ +0?)(a3 + b3) \/(12+12)12+32 "0 25 5 (\/E}

Here A = C. So the given lines form an Isosceles triangle.

cosC=

37. Find the equation of the circle passing through points (0,0), (2,0) (0,2)
Sol: The circle passes through the origin O(0,0).
The circle passes through A(2,0) and B(0,2)
Let the equation of the required circle be x2 +y2 +2gx +2fy + ¢ =0.....(1)
(i) passes through the origin O(0,0) = 0 +0 + 2g(0) + 2f(0) + ¢ = 0= ¢=0
(i) passes through A(2,0) = 22 +0 + 2g(2) + 2f(0) +0 =0
=22+2g(2)=0 = 2(2+2g)=0 = 2g=-2
(i) passes through B(0,2) = 0 +22 + 2¢g(0) + 2f(2) +0 =0
=22 +2f(2) =0 = 2 (2+2f)}=0 = 2f=—2
Putting c=0, 2g =-2, 2f=-2 in (i)

the equation of the circle is X2 +y2 -2x -2y =0
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[x|+1, x<O
38. a) If f(x)=40, x = 0. For what values of a does Lt f(X) exists?
X—a
[x|-1, x>0

b) Find the derivative of 5sinx+ eX logx.

x|+1, x<0
Sol: a) The given function is f(X)=40, x=0
[x|-1, x>0

Ata=0

LHL= Lt f(x)= Lt (x+)= Lt (-x+1)=-0+1=1 [ When x <0,|x| =—x]

x—0" x—0 x—0"

RHL= Lt f(x)= Lt (jx|-1)= Lt (x-1)=0-1=-1 [Whenf x>0,|x=x]
+

x—0" x—0 x—0"

= LHL=#RHL XL_E Of (x) does not exist

When a <0

LHL= Lt f(x)= Lt (M+])= Lt (x+1) =-a+l [..ac0=x<0=|x=—X]
X—=a X—a X—>a

RHL= Lt f(x)= Lt+(|x|+1)= Lt+(—x+1) =-a+l ['.'a<0:>x<0:>|x|:—x]

x—a’ X—a X—a

Here L.H.L = RH.L= —-a+l1

. Limit of f(x) exists at x = a, when a < 0.

When a >0

LHL= Lt f(x)= Lt (X-1)= Lt (x-1)

v _ =a-1 ['.'a>0=>x>0=>|x|:x]
X—a X—a X—a

RHL= Lt f(x)= Lt (x-1)= Lt (x-1)

=a-1 [.. ~
x—at x—at x—at 2 [ a>0=>x>0=>|x|_x]

Here, LH.L = R.H.L= a-1

.. Lt of f(x) exists at x = a, when a>0 s Lt f(X) exists for all a=0
Xx—a

d
b) — (Ssinx+eXlogx) = 5£sin X+ i(ex logx) =5cosx +| € 1 +logx(e")
dx dx dx X
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39. The diameters of circles (in mm) drawn in a design are given below:
Diameters 33-36 | 37-40 | 41-44 | 45-48| 49-52
No. of circles| 15 17 21 22 25

Calculate the standard deviation and mean diameter of the circles.

[ Hint: First make the data continuous by making the classes as 32.5-36.5,

36.5-40.5, 40.5-44.5, 44.5 - 48.5, 48.5 - 52.5 and then proceed.]
Sol:  [Converting discontinuous frequency table into continuous frequency table.

* The gap between first class interval (16 - 20) and second class interval (21 -25)is 21-20=1.
interval gap _ 1

2 2
* This adjustment factor 0.5 should be subtracted from every lower limits and added to the
every upper limits.]

* Adjustment factor = =05

» The continuous mean deviation table is as follows.

L %, 425
Class x; | Frequency f. | Mid pointx; Yi=——— yZ2 | fivi | fiy?
32.5-36.5 15 34.5 -2 4 =30 60
36.5-40.5 17 38.5 -1 1 -17 17
40.5-44.5 21 42.5(A) 0 0 0 0
44.5-48.5 22 46.5 1 1 22 22
48.5-52.5 25 50.5 2 4 50 100
100 25 199

* Let us take the assumed mean as A =42.5 (Any one of the middle values of x;)

¢ h=Width of'the class interval =36.5-32.5=4 e Here, N =100

f.
. Mean,X=A+2'y' h-425+§><4-435
N 100
) 2 16
. Vaiance(c? _—[N fy2 - } [100 199 (25 ]
e(0”) Z |y| (ZI |) 10000 (25)

16
~ 10000

Toong119900-625] ="~ 10 19275-3084
10000
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40. The number lock of a suitcase has 4 wheels, each labelled with ten digits i.e., from 0 to
9. The lock opens with a sequence of four digits with no repeats. What is the probability
of a person getting the right sequence to open the suitcase?

Sol: Each of the four wheels is labelled with 10 digits.
Number of sequences with distinct digits = 1OP4 =10 x 9 x 8 x 7=5040

There is only one right sequence to open.

1
.. Required probability = 5040
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