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I, RELATIONS AND FUNCTION
5 MARKS
If f(x)=2x+3, g(x)=1—2xand h(x) =3x.Prove thatfo(goh)=(fog)o /.
Solution :  f(z) =2z +3, g(x)=1-2z, h(x) =3
(fog) =@ +3)(1—27) =21 —2z)+3=2—da+3=5—4z
(fog)oh=(5—4x)(3x2) (3z) =5-12z ....(1)
(g0 )= —2z)(3z)= 2(3z) = 1 -6z
Jo(goh)y=2z +3)1 —6x)= 21— 62) +3=2-122 43 =5 — 12z ---(2)
From (1) and (2) = fo(goh)=(fog)o /.

p=:

I fe)- X+6

Solufion :

and g(x) =3 -x, find fogand g 0 /. Check whether fog=gof.

x+6)(3 ¥ = (3- r)+6 9-x
3 3

Feo=(5
x+6 x+6 9-x-3 6
(g )=G-9)( 3 ):37Y3 = ; = 3"

From (1) and (2) = fog=go f.

If f(x)=x-4,g(x)=x* andh(x)=3x-5, Prove thatfo(goh)=(fog)oh.
Solution : Y
(fog) = (z—4)(a)=r -2
“((fog) oIy =(x —4) Bx=5)=(3x- 5 -4 ..(1)
(goh) =(z*)(Bx~5) =(3x— 5
Lo @ol)=( - 436 =52 =3 -52-4 ..(2)

‘710111()aud(7) = (jOg)on_j (_]0//)

I f(x) =x% g(x) =2cand h{* 13\ 5, Piove that/o(go/z)— /oo oh.
Solniion : (g ={z )(217)-»(2_1)’_43@-
S((fool) = (A4 (x+b) = 4(x+4y (1)
(zol)= (7v)\v+ D=2(r4)
egoM= (N EE+ =G A -4 4y (2)
From (1) and (2) = (fOJ)O h=fo(goh)

Ifflx) =3x-2,g(x)=2x + kandiffog=gof, thenfind the value of k.
Solution : fo g —(3x—2)(2x + k)= 32z + k) —2 =62 + 3k —2
gof=02z+k)Bz—2)=2Bz—-2)+k=6x—4+k
fog =gof = 6x+3k—2=6z—4+k
6z —6x+3k—k=—-4+2

2k =-2
k=-1

Given the function f: x — x* — 5x + 6, evaluate (i) f(— 1) (ii) f(24) (ili) £(2) @v) f(x-1)
Solution: f:x—>x-5¢+6 Df(x) =x'-5x+6
(@) f-1) = 1P-5C1)+6 =1+5+6 =12
() fQa) = (2a)°—502a)+6 = 4a®—10a+6
(i) f(2) = 2°-52)+6 =4-10+6 =0
(v) fx—1) = (x—1P-5@x-1)+6
=x-2x+1-5x+5+6 =x2-7x+12
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If the function f: R — R defined by then find the values of 2x+7,x<-2 The functions f and g are defined by f(x)=6x+8;g (x)= S = (i) Calculate the value ofgg( J
@) f(4) (D) f(-2) i) f4)+2f(1) (V) % flx)={x*=2,2<x<3, (ii) Write an expression for gf (x) in its simplest form.
Solution : (i) f#)=3(4)-2 =12-2=10 3x—2,x23 Solution : S B B E__ x—2-6 B
(i) fC2)= (2 —2=4-22 @) SEH=269+7=1 ) g8 {%J(-‘}ZJ S Dl & b w H E
@) fO)=Q)r-2=1-2 =-1 L O-3@ 12300 | 3 }
L@+ (1) =10+2(-1)=8 f-3) 1 gc(l)‘ E;S_i: =5
A function f: [-§, 9] — Ris defined as follows : Find D)+ {7 -ra@ 2 9 18 6
6x+1 if-5<x<2 21(-2) - £(6) . x—2 6x+8-2 6x+6
- 1 . < iii) 27 (4) + £(8) (iv) =L =2 —J O} (ii) gf(z)= (6x+8) =——— = =2x+2=2(x+1)
S)= {‘: 41 :; ésf:g (iii) 2/ (@) + 1 @) (v) o) 3 3
Solution:  £(_3)=[6(-3)+1]=-18 +1=—17 FO=[6(1)+1]=6+1=7 Iy =2¢-1,g(9= Ll » showthatfog=gof=x.
S@=[s@-11=20-1=19 S =B@-41=21-4=17 Solution : [ (x4 _
f@)=[5(16)-1] =80-1=79 F(8) =[3(8)—4] =24—4 =20 Seg=Cr=D| 7~ :‘[ 2 )—l=x+1—l—.\‘
SE)=[6(-2)+1]=-12+1=-11 f(6) =[3(6)-4] = 18 —4=14 (w @eo1) _2x-1+1
0 fEH+f@) =-17+19=2 (iv) 2 D-1©) _2(-1p-14 gef={" T2
i) f-f)=17-7=10 @+ 2 19+(-1D s feg=gef=x
(i) 2/ () +f~) =2 {77120 = 158+20 =178 = 77‘9;:11;1 ;79 If f(x)=2x—k g(x) =4x+5 suchthaiyo g=gof Find the value of k -

if x>1 find the values of

irizes: 3 OSG GO ADSELS

if -3<xa-1 (V) f2) £ f(-2)

=-25 V) @t fC)=Q+2)+(-2-1)=4-2 =1

xt2
If the function f is deined by f (x) = {2
Solution : Wf(3)=3+2 =5 Ix-1

(i) f@O)=: (i'i) JS=1.5)=-15-1
Let f be a function f: N —>N be defined by f(x)=%x+ 2, x € N (i) Fird the images of 1,2
pre-images of 29, 53 (iii) Identify the type of finc.ion
Solution : f¥)=3x+2,xeN
(i) Ifx=1,f(1)=301)+2=5
Ifx=2,f(2)=3(2)+2=8
Iy =3,63)=3G) +2= 11 3x+2=53 © 3x=51x=17.
The images of 1, 2, 3 are 5, 8, 11 17 is the pre-image of 53
(iii) Since different elements of N have different imagesin'N fis one-one and into function.

3 (i1 Findtte

(i) 50 F2=29 = 2:=27 5x=9.
9is the pre-image of 53 -

Let A = The set of all natural numbers less than 8, B =The set of all prime num bers less than 8,
C=The set of even prime number. Verify that Ax (B—C) =(AxB)- (A% C)
Solution : A = {1,2,3,4,5,6,7},B = {2,3,5,7} and C = {2}
B-C ={3,57}
LAXB-C) ={(1,3),(1,5),(1,7),(2,3),(2,5),(2,7),3,3),.(3,5), 3,7),(4.3). (4.5). 4. 7),
. )( )(57)(63)(65)(67)(73)(75)(77).}

2,3).(2,5),(2,7).(3,2), 3,3), 3.5). 3. 7).

) (5, 3), (5, 5), (5, 7), (6, 2),(6, 3), (6, 5), (6, 7),

AxB ={(1,2),(1,3),(1,5), (1, 7), (2,2),
(4,2),(4,3),3,5), 4, 7.6,
(7,2),(7,3),(7,5), (7. 7).}

AxC ={(1,2),(2.2).(3.2),4.2).(5.2).(6,2), (7, 2)}
L (AxB)—(AxC) ={(1,3),(1,5), (1,7),(2,3), 2, 5), (2, 7),(3.3). (3. 5). 3, 7). (4,3), 4, 5), (4, 7),
(5,3), (5,5), (5. 7). (6,3), (6, 5), (6, ), (7.3), (7. 5), (7. 7).}

S (fog)=(g0f) = @x—R)(4x +3)=(Ix+5)2x—k)
2(4x+5)—k =4Q2x-k)+5
8x+10-k =8x—4k+5
10—k =-4k+5

—k+4k =:-10
3k =-5
= j="2

! 3

If f(x)=2x-"2,gx)=06x—/% suctiat fog=:gof Find isic value oI
(fog)=(gof) =@y +2)(6x—k)=(6x— k) (3x +2)
3(6x— k) + 2= 6(3x +2) — k
18x—3k+2=18x+ 12—k
-3k+2=12-k ~10
“2%=10  ok=—>=-5

Solution :

Findx if gff (x) =feg

Solutiorr s gfflz)=(z + 3)(3z +1)(3z +1)

=(z+ 3)[ 33z +1)+1]
=(z+ 3)(9z + 4)
=[(9z + 4) + 3]
=9x+7

(x), givenf(x)=3x+1and g(x)=x+3.

Bz +1)(z+ 3)(z+ 3)
Bz+D)[(z+ 3) + 3]
Bz +1)(z+ 6)
[3(z+6)+1]
3z+19

fag(z)

([}

oo

9ff(@) = fgg(2) = 9z +7=3x+19
9z —32=19 -7
6o =12
T=2
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LetA={x e W|x<2},B={x e N|1<x <4} and C= {3, 5}. Verify that Ax B U C)=(AxB)U (Ax C)
Solution: A ={xeW[x<2} 2A={0,1} B={reN|l<x<4}>B={2,3,4} C={3,5}
BuC ={2,3,4,5}
S AXBUC) ={(0 2), (0, 3), (0, 4, (0, 5), (1,2), (1, 3), (1, 4), (1, 5)} ..(1)
AxB= {(0, 2), (0, 3), (0, 4), (1, 2).(1,3), (1, 4)}
AxC ={0,3),(0,5),(1,3), (1,5}
L(AXB)UAXC)  ={(0,2),(0,3),(0,4).(0,5), (1,2), (1, 3),(1,4), (1, 5)} ..(2)
.~ From (1) and (2) Ax(BUC)=(AxB)U @A xC)

Let A = The set of all natural numbers less than 8, B = The set of all prime numbers less than 8,
C =The set of even prime number. Verify that (ANB) xC=(AxC)N (B x C)
Solution : A ={1,2,3,4,5,6,7}, B={2,3,5,7} and C = {2}
ANB ={2,3,57}
S (ANB)XC={23,5 T} x {2} = {(2.2), 3,2). (5,2), (7. 2)} -.. (1)
2
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BxC={(2,2).(3.2),(52),(7,2)}
(AXCONB*x0)={(22).6.2).6,2),7.2)} .. )
. From (1) and (2),(AnB) x C=(Ax C)n (B x C)

LetA={x e W|x<2},B={xeN|1l<x <4}and C= {3, 5}. Verify thatAx (BN C)=(AxB)n(Ax ()
Solution: A ={reW|v<2} >A={0,1}, B={xeN|l1<x<4] >B={2,3,4} and C={3,5)
BnC ={3}
LAXBNC)={0,3),(1,3))  ..(1)
AxB ={(0,2).(0,3),(0,4). (1, 2), (1.3), (1. 9}
AxC ={(0,3),(0,5),(1,3), (1, 5)}
L (AXB)N(AXC)={(0,3),(1,3)} ..(2)
- From (1) and (2), AXx (BN C)y=(AxB)n(AxC)

LetA={xe W|x<2, R={xreN|1<x <4} and C= {3, 5}. Verify that AU B) x C"--7Ax C) U (B xC)
Solution: A ={xeW|[x<2} 5A={0,1} B={xeN|1<x<4}=>B={2,3,4>ancl C={3,5}
AUB ={0,1,2,3,4)
5 (AUB)XC ={(0,31, (0, 5), (1,3), (1, 5,12, 3), (2, 5), (3. 3), 3. ), (4, 3), (4. 5)} (L
AxC ={0,3,(0,5),(1,3), (1.5}
BxC ={(2,3),(2,:),(3,3). 3,5, (4,2),(+, 5)}
S(AXCYU B x D)= {0.3) (2,5),(1,3), (1, 3), (2. 2):(2.5) (3.3). (3,5). (4,2). (4, 5)}
LetA={xeN|1<.c<¢},B={re Wl0<x<2}aniC={x =N x<3}.
verify that Ax(BUC)= ((AXB) U (AxC)
Solution : A={xeMil<x<N={2,3},B={teW|[0sx<2}~{0,1}and C={xalN|x<3}={12}
BuC={0,1} U {I,2} ={0, 1,2}
AxBUC)=1{2,3} x {0,1,2} ={(2,0), (2 1),(2.2),(3.0), 3. 1), 3,2)} - (1)
AxB=1{2,3} x {0,1} = {(2,0), (2, 1), (3, 0), (3, 1)}
AxC={2,3}x{1,2} ={(21).(2.2). 3, 1). 3, 2)}
(AxB)U(AxC)={(2,0),(2,1), 3, 0), 3, D} v {(2.1). (2,2), (3, 1). (3. 2)}
=1{(2,0),(2,1).(2,2),(3,0), (3, 1), (3, 2)} ... (2)
From (1) and (2), A x (B U C)= (A xB) U (A x C) is verified.

LetA={x e N|1<x<4},B={re WI0<x<2}andC= {x e N|x<3}.

verify that AX(B N C)=(AxB) N (AxC)

Solution : A={xeN|1<x<4}={2,3},B={x e W|0<x<2}={0,1} and C={x e N|x<3}={1,2}
BNC={0,1} n{l,2}={1}
AXxBAC)=1{2,3} x {I}={2,1),G, 1)} - D
AxB={2,3}x{0,1}={(2,0),(2, 1), (3, 0). (3, 1)}
AxC={2,3} x{1,2} ={(2,1),(2. 2.3, ). (3. 2)}

AxB)N(AxC) ={(2,0,(21).3. 0,3, D} n{(21),(22,3,1).G.2} ={2.1).G.)} .2
From (1) and (2), AX(B n C)= (A xB) N (A x C)is verified.

IfA={5,6},B={4,5,6},C={5,6, 7} Show that Ax A= (B x B) n (C x C).
Solution : A={5,6},B=1{4,5,6},C={5,6,7}
AxA= {56} x {5 6}={(5,5),(56),(6.5,(6,6)} -.(1)
BB ={4,5,6} x{4,5.6} ={(4,4),(4,5), (4,6),(5,4,(5 5. (5 6),(6.4).(6, 5). (6, 6)}
CxC={5,6,7} % {5,6, 7} = {(5,5), (5, 6). (5, 7). (6, 5), (6, 6). (6, 7), (7, 5), (7, 6), (7, I)}
BxB)N(C xC) ={(5.5). (5. 6). (6. 5).(6,6)} ..(2)
. From (1) and (2). Ax A=B xB) " (C x C).

Given A = {1, 2, 3}, B = {2, 3, 5}, C = {3, 4} and D = {1, 3, 5}, check if (ANC)x (BND)=
AxB)n(CxD)is true?
Solution : A={1,2,3},B={2,3,5},C=3,4}, D={(1,3, 5}
ANnC={3}, BnD={3,5}
LIANC)x B ND;—403,3),(3,5) ..(1)
AxB={(1,2), 70,5, (L) (% 2), (2,9, (2.5), (3 2),(3,3), 3, )}
CxD=43,1),3.2), 3,5, (4. 1), (4,2), (4, 5}
S (AXRIA(CXD) = 3,2).(.5)) .A2)
S From (and(Zz) AN CYx (BN D)= xB)yrn (CxD)

(i1} Show that n(A x B)=n(B8 x A)=n(A) x n(R).
Solution : A={1,3,5} and B={2,3}
@ AxB={L3.5) % {23} = {(L2.(1.3).G.2.(.3. 5.2). (5.3}
BxA={2,3}x{1,3,5} ={(2,1).(2.3).(2.5.(3.1.(3.3). 3. 5)}
(i) (1,2)#(2.1) = AxB=BxA
(i) n(AxB)=n(BxA)=6; nB)xn(A)=2x3=6
<~ n(Ax B)=n(B x A) =n(A) x n(B).

Represent the function /= {(1, 2), (2, 2), (3, 2), (4, 3), (5, 4)} through (i) an arrow diagram

(i) a table form (iii) a graph (iiii) Graph :
Solution : (i) Arrow Diagram : ! N,
‘.\ 9
V s
s 7
6
7 ;
4 e
(ii) Table Form : f ey tey
x 1 2 3 4 5 N IR}
f(x) 2 2 2 3 4 * °\L1134567ssmuu

y
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Let : A — B be a function define by f(x) =%—1 where A = {2, 4, 6,10, 12}, B=1{0, 1,2,4,5,9}.
Represent fby (i) set of ordered pairs ; (i) a table ;

; (i) an arrow diagram ;
Solution 1 Given f(x)= ; _1

(iv) a graph

(iii) Arrow diagram :

x=25f@)=1-1=0 x=4>f@)=2-1=1 N LA
x=6£(6)=3-1=2 x=10=>f(10)=5-1=4 E
x=122f(12)=6-1=5 4 7
(i) Set of order pairs : (iv) Graph :
[={(2.0).(4,1),(6,2), (10, 4), (12, 5)} ‘ we
) Table: —T 5T 5 T T o 55| o ® '
ol o1 =2 a5 oo

ISRERERRERERE!

LetA={1,2,3,4} and B= {2, 5,8, 11, 14} be two sets. Let f- A — B be a function given by
f{x) = 3x— 1. Represent this function (i) by arrow diagram  (ii) in a table form
(iii) as a set of ordered pairs (iv) in a graphical form

Solution :

(iv) Graphical form
A={1,2,3,4}.5—-{2,5,5,11, 14} ;

(i) Arrow diagram

£(x) =3v—1 4 f B N I
47\ w0
f1)=3(1)-1=3-: =2 ﬂ}*\—‘>—7‘2\ o i/
f2)=3@2)-1= 6 [} =5 e A
§3)=3(3)-1=9-: =8 [ 7], tes ) . |
f4)=4(3)-1=12- 1=1i1 el Lt | :
(ii) Table form \ \'/// \ 14 :

(iii) Set of ordercd pairs
=2 (.5). 3.9, @4, 1)

x |1 [2 [3 Ja
i) |2 [5 |s |1

2 . NUMBERS AND SEQUERNCES

Find the sum of 9>+ 103 + ...

Solution :  9* 110° 4. +2P0 =P+ 22 +P 4 ...+20°) —C+2°+3° +...+8)

2x@1+DT _[8x@+DT 0 e s (@)Y
=[M] =[¥]:(23D —~(36)" = 52065 [“%K’— (—2 ) ]

>

Find the sum of 5%+ 10*+ 15°+ ... + 105>

Solution : 5% +10> +15* +....+105* =52 (1> + 22 +3% + . +21%)

25%(21+1) (2x21+1) _ 25x21x 22x43
6

...iKz _n(n+1)(2n+1)
k=t 6

=25% =82775

Find the sum of 15+ 16>+ 17°+....28*

Solution : 15 +16’ +17°+..28" =(1®+2> +3° +...+28%) —(®+ 22 +3°+...+14%)
_28X29x57 14X15x29 n(n+1)(2n+1)
- 6

B
- =7714-1015=6699| .Y K* =
k=1

www.CBSEtips.in

Rekha has 15 square colour papers of sizes 10 cm, 11 cm, 12 cm,..., 24 cm. How much area
can be decorated with these colour papers? .
. = K= n(n+1)6(2n+l)

Solution: 10 cm, 11 cm, 12 ¢, ........ 24 cm
102+ 112+ 122+ ... F2=(12+ 22+ 32+ ...+ 247) — (1P+224+
_ 24x25x49 9x10x19
6

o =

=4900— 285 =4615cm’

How many terms of the series 1* + 2° + 3% + ....... should be taken to get the sum 14400?
Solution : 1> +23+ 3% + ... + k¥ = 14400

(Lk: D) = 14400 = —k(k;l):uo = K +k-240=0

= (k+16) (k=15)=0 .~ k=15

The ratio of 6" and 8" term of an A.P. is 7 : 9. Find the ratio of 9* term to 13 term.
Solution :

The ratio of 6" and 8" term of an A.P. is7:9 = ;_5:1
8
o 845 T 0pi45d=Ta+49d = 2a=4d = a=2d ..()
a+7d 9
ty, a+8d 2d +8d 10d 5
2= L = =% = 2 g L g =5
f atlzd | 2d+i2d " l4d | 5 om®) Shyit=50T

The sum of three consecutive terms that are in A.P. is 27 and their product i> 288. Find the three terms.
Solution : Let the 3 consecutive terms inar A¥.be a—d, aa+d

Sumor3terms=27 =a-dtata+d=27 25 =27 > a=9
Product or% terms =238 = (a--d).a. a+d) =288 > a®(a*—1%) =288 =>9 (81 —d?) =288
=>81-d?*=32
= d*=49
a=9,¢d=" Dth:3tazmsare2,9 16 = d=%7

a:=9,d="-7 = thz 2 terms are 16, 9,2

Find the fizst term of the G.P. waeel comaon ratio 5 ard whose cam™ o firsi € terms is 46872.
Solution : Givenr=35, S6 =46872

r -1 56 _
= ax

S,= a. 146872

n

r—1
= a(5*—1) =46872x4 = a(15624) =46872x 4
_ 46872x4

SA8RXE s 12
@ = T1s624 x

Inan AP, sum of four consective terms is 28and their sum of their squares is 276. Find the four numbers.
Solution : four consective terms A.P. (a —3d), (a—d), (a +d)and (a+3d).
sum of the four terms is 28, = ¢ —3d +a—d+a+d+a+3d=28 = 4a=28 = a=17
sum of their squares is 276, (a—3d)* +(a—d)* +(a + d)* + (a +3d)* = 276.
a —6ad + 9d* + a* — 2ad + &* + @ + 2ad + & + & + 6ad+ 9 =276
4a* +20d* = 276 = 4(7)* + 20d* = 276.
=>d=4 = d==x2

If @ = 7,d =2 then the four numbers are 1, 5,9 and 13
If a =7, d =-2 then the four numbers are 13,9, 5 and 1
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‘A mother divides 207 into three parts such that the amount are in A.P. and gives it to her three children.
The product of the two least amounts that the children had ¥4623. Find the amount received by each
child. Solufion: Tet the amount formofAP. a-d, a,a+d

(a—d)+a+(a+d)=207 = 3a=207 = a=69

It is given that product of the two least amountsis4623 (a—d) a=4623

(69-d)69=4623 = d=2
Amount given by the mother to her three children are

%(69 -2), 269, (69 + 2). That is, 67, 69 and X71.

The sum of the squares of the first # natural numbers is 285, while the sum of their cubes is 2025.
Find the value of n.

Solution : nnt) @n+l) 285 o
6
(n(n;— 1))_ =2025 = ("("T+l))= 45.....(2)
2 2 2
W= —"(H:I)X—‘";l:zss = asx 2 _ogs oy 0 p1= %:19 = m=19-1

= 2n=18 .. n=9

If nine times ninth term is equal to the fifteen times fifteenth term, show that six times twenty
fourth term is zero.

Solution : Given9 (;)=15(r,;y) To frove:6(t,)=0
9(t) =15 (1)
9(a+8c)=15(a+14d)
3(a+8)=5(a+14d = Sa+"4d=5a+70a = 2a rdod=0=> 2(a+230)=0
Multiplyiig 3 on both sides, = 6(=- 23d)=0 = 6(,)=0

The sum of first, n, 211 and 3n terms of an AP. aw S, S, :nd 3, respectively. Prove that S, =3/5. - S~|)_
Solution : S=t=a, Sy:=t+t, =a+a+d=Ila+d, Syt +"+i. =atatdrat2i=2a+3d
S-S~ la+d -a =a+d
3(3, —8))=3u+3d =55

In a winter season let us take the temperature of Ooty from Monday to Friday to be in A.P. The sum of
temperatures from Monday to Wednesday is 0° C and the sum of the temperatures from Wednes day
to Friday is 18° C. Find the temperature on each of the five days.

Solution : ¢ q+d q+2d,a+ 3d a+4d are temperature of Ooty from Monday to Friday to be in A.P.
Given a+(@+d) +@+2d)=0 = 3a+3d=0 = a+d=0—> a=—d
Given (a+2d)+(a+3d) +(a+4d)=18 = 3a+9d=18 =-3d+9d=18 = 6d=18
= d=3 .. a=-3
The temperature of each of the 5 days —3°C, 0°C,3°C,6°C, 9°C

The houses of a street are numbered from 1 to 49. Senthil's house is numbered such that the sum of
numbers of the houses prior to Senthil's house is equal to the sum of numbers of the houses
following Senthil's house. Find Senthil's house number ?

Solution : et Senthil's house number be x.

14243+ . +(@x—1) =(x—-1)+(E+2)+..+49
142+ 34t (x=1) =[1+2+3+ . +49] —[1+2+3 +._.+x]

-] = %Hm]_g[ux]

X(r—1)_49%x50 x(x+1) =8, =Ypla+]]
T2 T2 2

2 —x=2450—x* —x=32x" = 2450 x> =1225 gives x=35

Senthil's hosue number is 35.

A brick staircase has a total of 30 steps. The bottom step requires 100 bricks.

Each s <>iv2 step reqwrcs fwe bricks less tkan the provieus step.

(i) ‘dow many bricks sive vequired for the top maost step?

(ii) How manjy brick: ure reauirel to build the stair v

Soluntion: 100, 98 5¢, 94, ......... for 30 steps form an 5.7, Lt =a+(n-1) d-‘

¢=100,d=-2,n=30 *
i) No. of Lricks used in the top most step 1,, =a+29d =100+ 29 (-2) = 1008 =42

?

~n8, = % [a+1]

i1y Tori ng, of bricks need {0 build the s.at

20
- :30:7(1007: 42) -15x152 _2i30

Find the sum of all natural numbers between 300 and 600 which are divisible by 7.
Solution : 301+ 308 +315+ ...+ 595. a=301; d=7; ]=595.

71:(,_—{1)+1:(MJ+1:43
d 7

o8, =1 la+]
43 N n= Lol
S5y =—-[301+595]=19264.

How many consecutive odd integers beginning with 5 will sum to 480?
Solution : 5+7+9+ ... n =480

a=5,d=2,5,=480 = "} [2a+@-1)d]=480
% [10+ (2 —1)2] = 480

% [5+(n—1)] = 480
n[n+4]=480
i+ 4n—-480=0
(n+24)(n-20)=0
n=-24, n=20
non=20

If (m + 1)® term of an A.P. is twice the (n -+ 1) term, then prove that 3m -+ 1) term is twice
the (m +n + 1)® term.

Solution : Givent , , =2(t,)
a+m+1-1)d=2(a+@+1-1)d)
a+md=2 (a+nd) |t=a+(-14d]

a+md=2a+2nd —(1)
ToProve:t, , =2t )

Le=a+(Bm+1-1)d =a+3md =(¢+md)+2md =2q+2nd+2md (from (1))
=2 [a+ (m+mn)d]
=21t

mrnt 1]

Find the sum of 10°+ 113+ 12%+..... +20°
1004 134 1204 4200 = (P 425+ o +208) — (B4 24 +99)

20x 21\ (9x10)*_ 5 5 i >
( 2 ) _( 2 )~ G169 (2K3 :(”(":D) )
= (210+45)(210-45) = (255)x(165) = 42075 -
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Find the sum to n terms of the series 5 + 55 + 555+ ...
Solution : 5 +55+555+ ... +nterms =5 [1+ 11+ 111+ ... + n tenms]

:%[9+99+999+....+ 7 terms]

:%[(10—1)+(100—1)+(1ooo—1)+....+n terms]
=£[(10+100+1000+...+n terms) — ] ]

o S, =a.——
_s[1000"-1) | _5000"-1) 5n -1
9| w-p " 81 9

In a G.P. the 9" term is 32805 and 6™ term is 1215. Find the 12% term.

Solution : Given 1 = 32805, 1,=1215,1,="?
8

a. 32805
a.r 1215 2
e . 1% 32805 32805 s, g
n+@= SR AT =i = =27 7:1:»5 =3 = r=3

1
Sub.r=3in(2) a@x3 =1215 = ax243=1215 = a= s = a=5

o ntpmert osxst [t=a+@-1d]

Find the sum to n terms of the series 0.4 +6.44 + 0.444 + ....... to n terms

Solution : 4 44 444
=—+— —+— -+ ... tonteins
0.4 +0.44 +0.444 + . ..... to n terms 10 109 1090
[ 111 ] ]
=4|— ! —+—— ... 1 terms
10 100 1000 i
4[9 °y 9% ] S
=— |l T n terms
9110 100 1C00

:%[,,_%(1—(%0)" H

Kumar writes a letter to four of his friends. He asks each one of them to copy the letter
and mail to four different persons with the instruction that they con-tinue the process

similarly. Assuming that the process is unaltered and it costs ¥ 2 to mail one letter, spent on
find the amount postage when 8" set of letters is mailed.
Solution : .. The total cost = (4 x 2)+ (16 x 2)+ (64 x 2) + ...
= 8+32+28+........... 8% set
451 65535
=8X——

. 8% set

Sg=8. .a=8,r=4,n=8

=8x% 21845 =% 174760

IfS, =(x+y) + @ +xp+y) + (E+Xy+ P+ +on 1 terms then prove that
x! (xn 71) yZ (yn 71)
oS = YWD
e-n S, x-1 y-1
Solution: (x-S, =F )+ +y) +E-y) +.. n terms
=@+t nterms) — (P +y +yt+ 71 terms)
2 2
GV B ) [ a=xr=x&a=y,r=y S, =¢
x~-1 y-1

Find the sum to n terms of the series 3 +33 + 333 + ...... to n terms

SoIution 314114111+ .......+n tems) =§(9+99+999+ rovveek 10 TOTITS) o1

s,=a.
=§[(1041) +(100=1)+ (1000—1) + ... ferms] -1

:g[(10+100+1000+ ...... nterms] —[(1+1+1+.....n terms]
3 10" -1 30 3n 10 n
3o (12 =20 - -2 = Ber-p-2
9[10.( - ) n:| 81( ) 5 27( ) 3

Find the sum of all natural numbers between 602 and 902 which are not divisible by 4.

Solution : _901-603

Case (i) a=603,d=1,1=901 = n= +1 =298+1=299

L, l-a S =N
S:99=2—29x1504:299><752=224848 sn=—g+l o8, =W la+1]
) 900604 296
Cruse (i) 1=604, d=4, 1=970 = Il=—4—'r1 =T+. =T74+1 =75

Sszgx 504 =75X752 =Zo, 300

.~ Sum o5 all natural aumbers Letween 602 and %02 which ar: not dvisidle by 4
= 124848 -- 56:100 = 168448

T'inG the grescest nvmber ceusisting of € digits whick: is exactly divisiple by 24, 15 36?
Solution : L.CM of24, 15, 36 The greatest 6 digit no. is 999999

3 |24, 15, 36 scysmoms (G
28, 5 12
2[4 5 6 2200

2, 5, 3 27

LCM =5x32x2 =5x9x8 =360

Required greatest number= 999999 — 279 = 999720

2. ALGEBRA
S MARKS

Find the square root of [Jl—irz +{(\3+410) x + x/ﬂ [«/gxz + @5+ x+ 2} [\/g.\’l +(2 - 2«/§)x+2\6]

Solution : 5.2 1 (V3 +410) x++2 = (V5x+1)x(\Bx++2)
B+ (25 +1)x+2 = (WBx+1) (x+2)
ax? + (V2 +243) x4+ 22 = (x+2) (V3x++2)
\/(\/gx+l)(\/§x+\/2—)(\/§x+l) (x+2)(\/§x+\/-2—) (x+2) = ‘(ﬁx+l)(«/§v+«/§)(x+2)|
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Find the GCD of the following by division algorithm 2x*+13x*+27x+23x+7, x*+3x* +3x+1,

x*+2x+1
Solution :
1 1
1 2 111 3 3 1
1 2 1
IO
1 2
1 2 1
I
0

2 9 7
1 2 1 2 13 27 23 7
2 4 2
oot o
9 25 23
=’ 0% o
7 14 7
7 14
O OO
0

GCD.=x’+2x+1

Find the GCD of the following by divisionalgorithm 3x*+ 6x* —12x* — 24x, 4x* + 14x + 8x* —8x

Solution : Tet f{x)= 4x*+14x> +8x?— 8x = 2x (X’ + 7> +4x — 4)

g(x) =3x* +6x° — 12x> — 24x =3x (Ix* +2x* —4x — 8)

GCDof 2x,3x =X

N 1-2
1 2 -4 —3g[2 7 4 — 4 1 4 4/ 1 2 -4 -8
- 2 4 —-§ —1l6 1 4 4
CISIGND! Do &
3 2 12 -2 -8 -8

LB R AX+ N 20

3 is not a divisor of :{x)

Find the GCD of x'+3c—1—-3, X +x*—5x+3

Selution : flx) = x*+3x*~<—-3 X)) =x*+E—-5x+3
12
11 -5 3[1 3 o0 -1 Ll S
1 1.2 7, 3 R ST § R R
(IS NGES) 1 2 -3
2 5 -4 -3 00 ®
2 2 -10 6 ~1-2 3
SHCHONG) -1-2 3
3 & 9 ® @O
3(x+2x—3)#0 g

3 is not a divisor of f{x) , g(x) -

.. GCD =®*+2x-3)

Find the GCD of the following by division algorithm 3x®+ 3x>+ 3x + 3, 6x* + 12x* + 6x + 12

Solution : TLet fix)= 6x*+12x>+6x+12 = 6(x*+2x>+x+2)
gX) =3 +3x+3x+3 =3 (X +x’+x+1) GCDof 6,3=3
1 11
1 -1 1-1|]1 2 1 2 1 0 1 1 1 11
11 11 I 0 1 0
CICEWAW) (A
1 0 1 1 0 1
© g2 1 0 1
- X 10 CICNC!
0 L~ GCD=3(x*+1)

s :
2 10; 10y 5
Y X XY

>

3

Find the square root of the expression

_y“ y X x°
Solution : 1 -5 1
1|1 -10 27 -10 1
1
O
2 —5 -10 27
-10 25
) O
2 =10 1
o _ 2
2 10 1 5 _10 1
G 0 6

Find the values of aand b
Solydra :

If 4x* —12x* + 37x* + bx + a is perfect squale,

*, a=49

b=-42

Find the values of aand b

Solution :
10 11 12
101100 220 361 b
100
©
20 11 220 361
220 121
[CHNC)
20 22 12 240 b a
240 264 144
0
a=144 , b=264

If ax'+Dbx? + 361x* + 220x +100 is perfect square,

1 6 13 m .
If — ——+—+—+n is perfect square,
X X X X
Find the values of m and n
Solution : 1 32
1 1-6 13 m n
1
©)
2 -3 -6 13
-6 9
*® O
2 -6 2 4 m n
4 12 4
0
m=-12 n=4

If x* =8 +mx® +nx+16
Find the values of m and n

Solution : 1-4 4
1fi1-s m =n 16
1

(

is perfect square,

-5 m
<3 16
M)
(m-16) n 16
8 -32 16
0
n=-32

2 —5

m=24 ,

Find /64x" —16x° +17x% = 2x +1

Solution :
8§ —1 1
8 64 - 16 17 -2 1
64
-
—16 17
—16 1
) (@]
16 -2 1
16 -2 1
(RN RN
0

J64x* —16¢° +17x° —2x +1=|8x" —x+1]
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If 9x* + 12%% + 28x* + ax +b is a perfect square,
find the values of a and b.

Solution :
3 2 4
3 9 12 28 a b
9
O
6 2 12 28
12 4
SIS
6 4 4 24 a b
24 16 16
0
a=16,b=16.

Find the square root of 37x*—28x*+4x'+42x+9
by division method

Solution :
2 -7 -3
2 4 28 37 42 9
4
)
4 -7 —28 37
-28 49
O W
4 14 -3 —12 42 9
—12 42
)
0

o Vaxt 28 4377 + 420 +9 =[ 267 ~Tx -3

Find the GCD of 6x* — 30x* + 60x — 48 and 3x*— 12x>+21x— 18
Solution : Let f(x)=6x* — 30>+ 60x — 48 =6 (x’— 5x’+ 10x—8)

1-510 -8| 1 —4

g(x)=3x—12x2+21x - 18 =3’ —4x>+7x—6)

GCD of3 and 6 is 3.

R S 1-2 11
7 -6 _ -2 -3 2
1-5 10-g '732[1-3 10-s8 173 173 2
O O O O O @
—— 7 1 S
(ONGRGO) ) )
2 -4 0
2(x—2)#0
2 is not a divisor of g(x) GCD =3(x—2)

Find the GCD of the polynomials x* + x> —x+2 and 2x’ — 5x* +5x — 3.

P

Find the square root by division method Find the square roof of fhe expression
121x* —198x® — 183x* + 216x + 144 45 20x 30y 9)’2
Solution : 13-
- X X
11 -9 -12 P
1 121 128 122 216 144 2 5 -2
121 -
i_—__ 2 |4 200 13 -30 9
22 -9 —198 -183 4
198 81 N
) = ! -
22 -18 -12 —264 216 144 r—
—264 236 144 4 3 20 13
G+ & 20 25
% ! | 0 6
. - 10 - -2 30 9
\/121x*—198x3—18;x1+216x+144 ‘ 4 3 12 -3 9
BRI LY | = & 6
0

Find the square root of X'-—12x*+42x*—36x+9
by division method

Solution :
1-6 3
1 1-12 42 =36 9
1
=)
2 -6 -12 42
12 36
OIS
2 -12 3 6 -36 9
6 -36 9
) ® O
0

Al 128 14247 —36x+9 =] P —6x+ 3]

2 9
J4i+£+13—3oj’+
y x

Find the square root of 289x* — 612x3 + 970x*

9y | 2:
y :‘;”_Ly
o IS

) —684x +361
Solution : 17 —-18 19
17 [280 —612 970 -684 361
289
=)
34 -18 -612 970
-612, 324
® G
34 -36 19 646 —684 361
646 , 684 361
(SENORC
0

\289x* — 612+ +970x” —684x +361

=17+ —18x +19|

o Letf(x)=2x*-5x*+5x—3and gx)=x*+x2—x+2

2 1 2
21 2 -5 5 -3 1-1 1 1 1-1 2
2 2 -2 4 1 -1 1
OO0 B O OO -
| -7 7-7 x5 2
7@ -x+1)#0 ) O
0

-7 is not a divicor of g(x)

Find the G'ZD ot the followirg by divitionalgoritum x*- 1132 +x—115 x*—1

Solution : Let f(x)= »'—1

g(=x-1lx'+x—-11
111

vy =111 0 0

11
I —121 11
0 H W

120 0 120
120(x? +0X + 1) £0

120 is not a divisor of f(x) , g(x)

1 0

GCD =x*+1

LCMand GCD of the two polynomials (x> +¥?) (* +x*y* +y") and (¥ —y?) q() is (' —¥') (* +y*—xy)
find the P(X)
Solution : LCM=(x*+y) (X' + ¥y +¥)  qx)=(x'-y") (2 +y—xy)

GCD =(x*~y?) px)=2

LCMXGCD _ (¥ +y) @ +x¥¥ +y)(x*-y)
ax) S @FPE-PIE Y - x)
(XY YY)

@y )@ 4y +3y)

px)=

= (@ +y +xy)
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Find the LCM of (2x* — 3xy)’, (4% — 6y)’, 83— 2733
Solution : (2x* — 3xy)* = (x(x- 3P =x (2x - 3y)
(4x ~ 6yP=(2 (2x - 3y))' = (2)'(2x - 3y) = 8 (2x = 3y’
8x* — 27y =(2x) — (3y)’ = (2x—3y) (4x2 + 6xy + 9y?)

.~ LCM = 8x>(2x — 3y)® (4x> + 6xy + 9y?)
Find the square root of (6x* +x —1) (3x* +2x —1) (2x* + 3x +1)

Solution : (62 4+ x—1) (3x* + 2x—1) 2% +3x+1) =4[Gr—1D)@x+D) Gx—D (x+) @xr+D (x+1)
=Gx=1) 2+ (x+1D)|

Find the square root of (4x>—9x +2) (7x* —13x-2)(28x* —3x-1)
Solution : f4.7 9x+2) (15 —13x-2) 28¥ —3x-1) =@ —D (-2 (x+D -2 .0x+D Gz -]
=|7x+D@x-)(x-2)|

Find the square root of the following (7\'2 +£Y+1) (3\,3 +4T+7) {in L ,)
. 6" 2 VA 377

Solution :

\I(z.\-l 1) B +av+2) (< +1Y x4

_ a2 +17346) B2 +8x+4) (47 +11x+6)
B 6 ’ 2 ) 3

v
_ @3 +3)(3x+2).Ga+2) x4 2). Ax+3) 0 +2)
N 36

= Y Jaxe ) Gren) e
=7

| (Gx+3) Bx+2) 1 +2))

S 1 1 L
Simplify —— 4+ —
P fyx2—5x+6 =342 xP—8v+15
Solution :
1 1 1 B 1 T T

Fsxi6 Y342 S oiadls (=5 (x—3)
_E-DE=9) -9 -0 -G -D -3

N G-D@-2)(x-3)(-5)

(P =6x+5)+ (¥ —8x+15)—(x* —3x+2)

N (x=1) (x—2)(x—3) (x—5)

B 2 —11x+8

T G-D - - @E-)

_ (x—9)(x—2) _ x-9
TG-DG-2)(-3)(x-5) (-1 (x—=3)(x-5)

ADus covers a distance of 90 km at a uni form speed. Had the speed been 15 km/ hour more it would
have taken 30 minutes less for the journey. Find the original speed of the bus.

Solution : 90 .
Time taken = ~ ByDatagiven 90 _90_1 ( 0 . 14
x+15 ¥+15 x 2 U 2
1 1)1 . ,
- [ ——)=— Foxo5 1 gon(-15)=x2+15% = 2 +15v—2700=0
x+15 2 x(x+15) 180
. = (x+60)(x—45)=0
. x=-60,45 .. Original speed = 45 Km/hr

A girl is twice as old as her sister. Five years hence, the product of their ages (in years) will be

375. Find their present ages.
Solution : 7 et the present ages of the girl and her sister be x,y 15 ¢ -700
By data given, i) x=2y i) (x+5)(y+5)=375 ? i;o
2y +5)(y+5)=375
2y +15y-350=0 = y="3310 ECa

y can't be -ve
;. y=10 . X=2y = x=20 .. Theirpresentages are 20, 10 years old.
A passenger train takes 1 hr more than an express train to travel a distance of 240 km from Chennai
to Virudhachalam. The speed of passenger train is less than that of an express train by 20 km per hour.
Find the average speed of both the trains
Solution : et the average speed of passenger train be X km/hr.
Then the average speed of express irain will be (x + 20) km/hr

Trae iokenl by passenge traw and exores; train =, _ =10 wand T, = 240
1 x = x+20
240
_ M0 =1 > 24 2T v D 240 11 |
x+20 x x+2C X +20
=> x*--2x—-4800::0 = (x+80)(x—60)=0
x=-3800r60.

y Average spezd of the passciger rain 3> 60 knvkr amd Average speed of the express train is 80 km/hr.
From a group of 2x* black bees, square root of half of the group went to a tree. Again eight-ninth
of the bees went to the same tree. The remaining two got caught up in a fragrant lotus.

How many bees were there in total ?

Solution : Given number of black bees = 2x?
By the data given, 2" —x- 8/ (2+")=2 = 2¢"-9x=18 = 2+’-9xr-18=0

.. Total number of bees =2x*> =2 (36)=72

The number of seats in a row is equal to the total number of rows in a hall. The total number
of seats in the hall will increase by 375 if the number of rows is doubled and the number of seats
in each row is reduced by 5. Find the number of rows in the hall at the beginning.
Solution : Let the number of rows be x.
.. Number of seats in each row =x .. Total number of seats in the hall = x>
- By the data given,  2x x (x — 5)=x*+375
2x2 - 10x =x*+ 375
x*—10x—375=0
(x—25)(x+15)=0

x=25,-15 .. No.ofrows at the beginning = 25.

Music is been played in two opposite galleries with certain group of people.In the first gallery
a group of 4 singers were singing and in the second gallery 9 singers were singing. The two galleries
are separated by the distance of 70 m. Where should a person stand for hearing the same intensity
of the singers voice? (Hint: The ratio of the sound intensity is equal to the square of the ratio of their

corresponding distances).

Solution : be
i: d- ; Qijz & i i _ d Gﬂ]lc'ry-l B . o Gallery-2
9 (70-dy ~ 3 (70-dY = 3 (70-d) L ¥ 4

(70-d)2 =3d = ..d=28m

The person should stand 28m from gallery 1 (or) 42m from gallery-2 to hear the same intensity of
the singers voice.
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If o, P are the roots of the equation 2x* —x — 1 = 0, then form the equation whose roots are 2o+ 3, 2B + o
Solution: 2532 —x—1=0 here,a=2,b=-1,c=-1
D D1 s e
a+h= a 2 *E’aﬂ*a 2
Sum of the roots = 200+ B +2B+a=3(a+ )= 3(1)=%
Product of the oots = (2c.+B) 2B + o) =40 + 202+ 2B +af =5af +2(o’ + )
=5af +2 [(o + BY —2ap]

:5[—l)+2[l—2x—l]:0
2 4 2

The required equation is x*— (Sum of the roots)x + (Product of the roots) =0

3
xz—;x+0=0 = 2x2-3x=0

If the roots of the equation (c:—ab) x*—2 (a*—bc) x +b*— ac =0 are real and equal prove that cither
a=0 (or) a’ + Db+ ¢* = 3abc.
Solution :  The roots of the equation (¢*—ab) x*—2 (a*—Dbc) x +Db*—ac =0 are real and equal
Here A=c’—ab,B=—2 (@ ~bc) C =b*—ac
A=B*-4AC—0 = 4(a*—o)*—4(c*—ab) (b*—ac)=0
= (a*—Dbc) —(c-—ab)(b*—ac)=0
= (a*+bc? —2abe) — (b —ab® —ac* +a’bc) =0
‘o a —3abc+ib +act=0
> a@+b+—3ubc)--0 = a=2(orpa+vic—2abe=0
= a’+ b+ c?=3abe
Heuce prov‘,d

If the roots of (a—b) x' + (l —c¢)x+(c— a)=0ar= realand equal, ther prove that b, a, c are iz
arithmetic progression.
Solution :

The roots ofthe squation (a —b) x* + (b — ¢) X~ (¢ - 2) = 0 a1 real anrl equal
HereA=2>-b,B=b—-c,C=c—a
A=B*-4AC=0 = (b-c)—-4(a—b)(c—a)=0
= (+c?—2bc)—4(ac—bc—a’+ab)=0
= b +c?—2bc—4ac +4bc +4a> —4ab=0
= 4a’+ b +c?—4ab+ 2bc —4ac =0
= (2a—-b—-c)=0
= 2a-b-c=0

. —=b+c=2a
o b,a,careinAP.

A flock of swans contained x* members. As the clouds gathered, 10x went to a lake and one eighth

of the members flew away to a garden. The remaining three pairs played about in the water.
How many swans were there in total?

Solution : A flock of swans contained x> members.

given data .\'2—10:(—%.\'1:6 > 7x-80x-48=0 Dherea= 7.b=-80,c="48

_ —bt~b? —4ac _ 801J6400—4(7) (—48) _ 80+ 88 o x=l2, ) 4
2a 14 14 7
Hence, x = 12. Total number of swans is x?= 144.

A boat takes 1.6 hours longer to go 36 kms up a river than down the river. If the speed of the water
current is 4 km per hr, what is the speed of the boat in still water?

Solution : Let the speed of the boat in still water be x knvhr. Distance =36 kms, Time difference = 1.6 hrs.
. By data given,

36 36 8 [1 1) 8  x+4-x+4 8
— =— 6 -—— = ————= 8
x-4 x+4 5 x-4 x+4) 5 ¥ =16 36x5 (1.6 lus = —hrs)
8 8 >
=— 2 _16= ¥’ =196
216" 180 x*-16=180 = x

- x=14 .. Speed of boat in still water = 14km / hr.

4 . GEOMETRY
5 MARKS

Show that in a triangle, the medians are concurrent.
Solution :

Themedians are the cevians where D, E, F are midpoints of BC, CA and AB

BD
D is a mid point of —— =1....Q

Cgc 1), (2)and(3)\veget,£xgx£ —1x1x1=1 3
E is a midpoint of == =1..-(2) DC E4 FB F
E.

) Ceva’s theorem is satisfied.
F is amidpoint of 7B =1..0) Ience the Medians are concurrent.

z

P and Q are the mid-points of the sides CA and (*B respectively of a AABC, right angled at C. Prove that

4 (AQ? - D) =54 AB%

Sosmiion : AAQC is 2 rigit triangle at C, = AQ*=AC?+- Q% 1)

ABYC is aright triang e at C, = BP?*=BC*+ ... (2]

From (1) and (2), AQ + 32" = AC: +QC*+ BC: + CP*

47AQ*+ RP?) =4AC?r4QC?+4EC?+4C 2 = 4AC*+ (20)C)+ 4BC: + (2CP)*
= 4AC + BC*+ 4BC? + AC? (Pnd Q are nud pomts)

) =5(AC'+BC") = 5 AB- 13v Fythagoras Theorem)

Show that the angle bisectors of a triangle are concurrent.

Solution: In A ABC angular bisectors of A and B meet at'O".
From O, draw perpendicular OD, OE, OF to BC, CA, AB y
Consider ABOD = BOF Consider AOCD, AOCE y E
Z/ODB = ZOFB = 90° £0DC = ZOEC = 90°
Z0OBD = ZOBF Z0CD = ZOCE £ 5 S
.. OD = OF OD =OE

CO is angle bisector of ZC. . Angle bisectors of a triangle are concuirent.

In the rectangle WXYZ, XY + YZ = 17 cm, and XZ + YW =26 cm. Calculate the length and breadth
of the rectangle?

Solution:  XZ+YW=26cm = XZ=YW=P+p’

5

[ —

" B

5 B £ 3 - 7 ¥
2 ]2+b2 =26 W 7 E3

2
12+b2=26 =13 = P+b* =169 = 12° +5° =169

', Length =12 ¢cm, Breadth=35m
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Two poles of height ‘a’ metres and ‘b’ metres are ‘p’ metres apart. Prove that the height of the point of
intersection of the lines joining the top of each pole to the foot of the opposite pole is given by _9b_ etres.
+b

Solution : F: “
CAd_4B _ _Ph °
CL LO a
A_L:J:9=>y=1’7".......(z) ! o ¥
¢4 CD \ , f ’ (Given AB = AD)
o 4
Or@oxry=2t P, i
a b a+b

' In AABC if DE||BC, AD=8x-7,DB=5x—3, AE =4x —3 and EC = 3x — 1, find the value of x.
Solution : GivenAD=8x—7, DB=5x -3, AE=4x-3 and EC=3x-1

DE ||BC, By Thales theorem 4D _ AE
DB EC 1) E
8x-7 4x-3
5x=3 3v-1

8x-7) Bx-1)= (4x-3) (5x-3)
24x% —29x+7 = 20¢7 - 27x+9
4 —2x-2=0 = 2% -x-1=0 ﬁ»\‘:L_lz

I
—

e X

Statement and prove Basic Proportionality Theorem or Thales theorem

Statement
Astraight line drawn parallel to a side of triangle intersecting the other two sides, divides the sides in the same
ratio. 4
Given: In AABC, D is a point on AB and E is a point on AC.
i) £

To Prove : 4D = 4E

DB C
Construction : Draw a line DE | | BC B ¢

Proof : I AADE and AABC . DE ||BC
/A common angle
ZADE = ZABC Corresponding angles are equal

By AA similatity AADE ~ AABC A_D+ AD _ AE  AE
AD _AE AD DB AE EC

—_— = AD AE

AB AC 124, AE | AD AR

AD AE DB EC DB EC

AD +DB ~ AE+EC Hence proved

Statement and prove Pythagoras Theorem

In trapezium ABCw, Ab | | C, £ 2aud F are points on non-parallel sides A3 and BC respectively,

such that EF | | AB. Siow {hat 2 - Zii e - y
ED rC
Solution : In trapizium ABCD, AE: | |DC | | EF S
"N v 3
Join AC to meet EF at T \ RN
dE AP O 5T
InAADC, EP||DC By Thalec #higrem = T T
In AABC,PR || AB By Thales theorem = BE_AP @)
FC PC
- Ar _ BF
From (1) & (7 2= =" covad
(1) & (7) D FC Hence provz

Statement and prove Angle Bisector Theorem

Statement The intemal bisector of an angle of a triangle divides the opposite side intemally in the ratio
of the corresponding sides containing the angle.
Given : In AABC, AD is the internal bisector

Construction : Draw CE parallel to AB. Extend AD to E
Proof : In AABD ~ AECD »4B || CE
ZAEC=/BAE Altemate angles equal.
In AACE is isosceles
/CAE= /CEA , AC=CE..Q1)
By AA Similarity AABD ~ AECD
AB_BD
CE CD

- AB_BD From (1) AC=CE.

= Hence proved.
AC CD

Statement h . .
In a right angle triangle, the scuare on the hypotenuse is equal to the sum of the squares on the
other two sides. 4

Given :In AABC, A=90° /T\
Toprove :AB?+AC= 5 = )

Cons ruction : Draw A.D __BC L&_ S %
Proot : In £ABC ond AABD °

B
4B is comir on
ZBAC:=ZBDA =90°
By AA siwnilarity,

AABC ~ AA3D

(2
Q=E~ = AB*=BC xBD ...[1)
B AB

in AABC and AADC AT is common
ZBAC=ZADC =90°

BC_ac

AC DC

By AA similarity,
AABC ~ AADC

Adding, (1) and (2)

AB? + AC? = BCxBD + BCxDC =BC(BD+DC) =BCxBC =BC’
Hence proved.

5. COORDINATE GEOMETRY
5 MARKS
Show that the points P(-1.5, 3) , Q(6, -2) , R(-3, 4) are collinear.

; _ _ 3
>< X >< - 1§<6 >< ’ ><

2 .

¥ 3 -2 4 5

=%{(3+24—9)—(18+6—6)} =—’1;{18—18}=0

= AC?*=BCxDC ....(2)

Solution : X

X,
The area of the :i ><
triangle 2

b2 V2

%
pat

The given points are collinear.

Kindly send me your district question papers to our whatsapp number: 7358965593



https://www.padasalai.net/
https://www.padasalai.net/

www.Padasalai.Net

www.CBSEtips.in

The given diagram shows a plan for constructing a new parking lot at a campus. It is estimated that such

construction would cost ¥1300 per square feet. What will be the total cost for making the parking lot?
Solution :

.'17‘ €T, JL',) .’L'x 11."
. 1 N N
Area of parking lot = = >( >< >< >(
2 Y N
o, 7, A 7, ”
12 5 4 1 2
> <)
1
= S {(10+45+28+2)~ (10 +20+9 +14)}

1 1
=< {85-53} ==(32) = 16 sq. units.
2 2 q
Total cost for constructing the parking lot = 16 x 1300 =3%20800

Find the area of the triangle formed by the points (10, —4), (-8, -1) and (-3, -5)

Solution: . -
"LI :1;2 'l':i o
XXX
u Yy

0,
7y
1(-10 -3 -8 -10
24 -5 -1 -4

W=

. Area of triangle =

1
=;[(50-'-3+;n2)—(12+40+10)] =%[35-52) =22 =1 5squnits

Find the area of the triangle v'hose vertices aze (-32,5) .(5,6) «nd ‘5,-2).
Solution :

I+ X2 3 -‘fx] [—3 5 5 -3]
The area of the trianzle =%1 >< >( >< :L \>< >/ >/ !
2 N, T2 .
»n Y2 Vs Y J s d 6 N -2 §\:' J
1
=5 U=18-10+25)- (2536 + 6);

1 1
:;{—3—61) =E(—64):32 5q. units

A triangular shaped glass with vertices at A(-5,4), B(1,6) and C(7,-4) has to be painted. If one bucket
of paint covers 6 square feet, how many buckets of paint will be required to paint the whole glass, if only
one coat of paint is applied.

. l ‘T] I! 'T.I ‘ll‘.l
Solution : . Areq of triangle — L >< ><" ><‘7
2 N %
I Yy Yy Y
i[5 17 =S
2|4 6 4 4

(-30—4-28)— (4 +42+20)]

W= ]

[-62—-(58)] :%[—120] = 60 sq. units

.. No. of paint cans needed = %Q= 10

Find the area of a friangle formed by the lines 3x +y -2 =0, 5x +2y -3 =0 and 2x—y-3=0.
Solution : 3x+y-2=0

5x+2y—-3=0 .
2x—y—-3=0 e 3) () = Sx+2y=3
3)x2 —2y=
()x2 = 6x+2y=4 3x+y=2 @) :’%
%, —
2) = 5x+2y=3 2x—y=3 x=1
X = Sx =5 L(B)=>2-y-3=0
Sub.in(l) 3+y-2=0>>y=-1 x=1 .ry=-1 = -y=1 y=-1
L A(L-D) ~ Bis(1,-1) s Cis(1,-1)

LA(L-1),B(1,—-1),C(1,—1) .. Allpoint line on the same line .. Area of A =0 sq. units

Without using distance formula, show that the points (-2,-1) , 4, 0) , (3, 3) and (-3,2) are vertices of
a parallelogram.

o s - 3-2 1
Solution :  gjopeof 4B = 27 _0+1 1 Slopeof CD="—-=— .. AB & CD are parallel
Hn-x 4+2 6 3+3 6
2 0-3 -
Slope of AD = 2l :1:73 SlopeofBC:—:—3:—3 <. AD & BC are parallel
-3+2 -1 4-3 1

.. ABCD is a parallelogram

Let P(11,7) , Q(13.5, 4) and R(9.5, 4) be the 1nid- points of the sides AB, BC and AC respectively
of AABC . Find the coor-dinates of the vertices A, B and C. Hence find the area of AABC and compare

this with area of APQR .
Sfolution : A§BC the ioints ?,Q,R be the mid- point, of the sides AB, =T and AC respectively
1
Asea of APQR s equal o y Area of AABC
17 12 12 7] 2
/stee of AAFC== = 2[(49+15 +84)— (105--84 +7)]
217 7 1 7] 2
1 :':[148~]‘)6]:%(»-48) =24 sq. units

Area of APQR = L (24) = 6 sq. units .. Area of AABC =4 (Area of APQR).
2

Find the equation of the median and altitude of AABC through A where the vertices are A(6,2) , B(-5,-1)

and C(1,9) A6.2)
Solution : )  Equation of the median through A. mid point of BC = L =5+l ,_1+ QJ
2 2
) ) Y- x—x =D(-2,4)
Equation of ADis ———=——
=N H—x BESA) c(LY)
-2 x- N ) —
yoo_ X 6 P e P 6 =2 ':u =x-6=—4y+8 = x+4y-14=0
4-2 2-6 2 -8 1 —4
ii)  Equation of altitude through 'A"

9+1_10_5
1+5 6 3
.. Equation of altitude AD is

Slope of BC = . AD 1 BC, slope of AD = _?3 and A is (6, 2).
Y3 =mx-x)

=>)/72=_?3(:(76) =5y—-10=-3x+18 =37v+5y-28=0
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Find the area of the quadrilateral whose vertices are (-9, 0), (-8, 6), (-1, -2) and (-6, -3)
Solution :
I

Area of quadrilateral :% ><1 >< X ><4
_1-8 -9 -6 -1 -8
206 0 3 -2 6

[(0+27+12—6)— (=54 +0+3+16)]

— N|»—

[33-(-39] =[68] =34 sq. wits

l\)

Find the area of the quadrilateral whose vertices are (-9, —2), (-8, 4), (2, 2) and (1, -3)
Solution : Area of quadrilateral
9 8 1 2 -9
-4 -3 2 2

><1’ X >< ><’
[(36+24+’7 4)-(16-4-6-13)]

b

= ;[53— (-12)] = *[70] =355q. urits

Find the area of the quadril:iteral whose vertices ars (-2, M, (-8, 6), (-1, -2} azd (-6, -3)
Solution :

_1[-8 -9 —¢ -1 -8]
/( /‘< >\\ 26 0 3 2 £

Area of qua Irilateral — = 1
Y 1

=%[(o+2”+1;’.—5)—r\—54 +0+3+10)]

1 .
= ;[33 —(-35)] = -71[68] =34 sq. units

Find the area of the triangle formed by the points (1,-1), (-4, 6) and (-3, -5)

Solution:
.. Area of triangle = >< >< ><

Yy
-4 3
{_1>< ><><}
=%{(6+20+3)—(4—18-5)]

1 1 .
=—[29 +19] =—(48) =24 sq. units
2 2

Find the area of the quadrilateral whose vertices are (-9, -2), (-8, —4), (2, 2) and (1, -3)
Solution :

zl
Area of quadrilateral = L >( >< "
2 N
7,

T,

i[> 8 1 2 -9
202 4 -3 2 2
=—[(36+24+2-4)—(16-4-6-18)]

[58-(-12)] = [70] =35 sq. units

|o|»— [o|._-

Prove analytically that the line segment joining the mid-points of two sides of a triangle is parallel to the
third side and is equal to half of its length.

Solution :  LetP (a, b) Q (c, d) and R (e, T) be the vertices ofa triangle.
Let S be the mid-point of PQ and T be the mid-point of PR

S:(a+c7#) a11dT=(a+e,b+f)

2 2 2
slope of ST = % and slope of QR = ];%'

ST:J((H—e_:H—c] 4 b+ +n']
2 2

=%\/e c)? +(f~<')' ST:%

" STis parallel to QR.

A qosdataeral has vertilcs at A (-4,-2) B, -1) , C(£, £ and (-7, 6). Snow that the mid-points
of its sides form a parallelojrain.

Solution : : 5 —2- —
Mid poit of A5 = (ﬂ _u):p[i =)

2 72 27 z)
n 1esd .
Mid point of BC = (j—s,—lg = Q( ;,2 ]
270,
o -7+ 6 5 f-1 ) /4 62 _
Midpuint of CD = L e \ L— —} Midpoint of AD = ( ,[ ):S (lz)
2 2 2 2
3
24> V
I T4 T
Slope of PQ 1 ly 0
2 2 :
. 11 7
2 /2
Slope of SR = ———= 30/ "1o - SlopeofPQ=Slopeof SR .. PQandSR are parallel
2 2 2
2+% 77 7
Slope of PS = ;T“l =7 2
22 ‘
_ 4% o
Slope of QR = — =_12/ =75 - SlopeofPS=Slopeof QR . PS and QR are parallel.
% 2

. PQRS is a parallelogram.
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Find the equation of a line passing through the point A(1, 4) and perpendicular to the line joining points
(2,5)and (4,7) .
Solution : The slope of line joining points (2,5) and (4,7)
ya=n _(7)=(5)
n-x (4)-(2)

The required line slope is -1

2 _
=5 =1

The equation of the required straight line is ¥ =y, =m (x—=x,)
y—4=-1(x-1) >
y-4=—-x+1

x+y-5=0.

Find the equation of a line passing through (6,-2) and perpendicular to the line joining the points

(6,7) and (2,-3). ,
Solution : .. Slope of the line joining (6, 7) and (2,-3) = Yoo _ 3)-(71) 237 1005
n-x (2)-(6) 2-6 4 2

.. Slope of the line perpendicular to% is %

2 )
. Equation of the required line is =y —y,=m (X —x,) here m = 3 (5,7)= (6,-2)

-2
S yi 2= (x-6)= Sy +10=-25+12 = v 5y-2=0

Find the equation of a straight line through the intersection of lines 7x+3y=10,5x 4y=1
and parallel to the line 13x + 5y +12 = 0.

Solution :  7x +3y=10 -re (1)
Sx—4y=1 - 2)
(x4 = 28x+12
@x3 > 15x—1

x=1
Subx=1in(l) > 7(1)+3y=10 = 3y=10-7 = 3y=3 = y=1
.. The required line parallel to the line 13x + 5y +12is 13x+5y+k=0
it passes through (1,1) = 13+5+k=0 = k=-18 .. 13x+5y—18=0

Find the equation of a siraight line passing tl rough the point P(-5,2) and parallel to the line joining
the points Q(3,-2) and (-5, 1).
Solution : Slope of QR = Jamh _

A A
. Equation of the requirec| line is = y —y, =m (x - x,)

y=2="Yx+5) = cy-8=-3x-15 = Z+dy+7-0

(4)-(2)_4+2 6 _-3

(<y-(3, 5-3 -8 4
pmems= T3, (4,0)= (52)
4

Find the equation of tlie pe.pendicular bisector ox the Lre joininig the points A{-4,2) and A%fs:)

Solution : PRI £ % 2—4\
D is the midpoint of AB - D= (HMJ = L +6, 4}:(1,_1) N
2 2 2 2
Slopeof AB = 220 () H4-2 -6_3
-y (6)-(4) 6+4 10 5 Iy ) B
{.2) (1,-1) 6, -

... Slope of CD =§ (*CD L AB)
> (,)=(1-1)

- Equation of perpendicular bisector CDis = y-y,=m(x—x,) herems= 3
5 3
_v+1=§(x—1) = 3y+3=5vr—5 = Sx-3y—8=0

PROBLEMS FOR PRACTICE

Find the equation of a straight line passing through (1,-4) and has intercepts which are in the ratio 2:5
Find the equation of a line which passes through (5,7) and makes intercepts on the axes equal in magnitude
but opposite in sign.

A line makes positive intercepts on coordinate axes whose sum is 7 and it passes through (-3, 8).
Find its equation.

Find the equation of a straight line through the intersection of lines 5x —6y=2,3x +2y=10
and perpendicular to the line 4x —7y +13 = 0.
Solution : 5x —6y=2 ......(1) 1) = 5x-6y= 2

3x+2y=10 .o (2) 2)x3 = 9x+6y=30

. =32 = x=16
Subin(2) 48/.12y=10 = 2p=10-4%/ 1 32 2519

= 2y=20 = y=1l/

The required line is perpendicularto 4a 7y--13=01is 7x+4y +k=0

.. Since it passes through (E E) = 7(li)+4(£)+k:0: 16+ﬂ+k=0 = k=716—ﬁ
777 B 7 1 _-156
]

*. The equired iine is 7x+—4y—$:0 = 49x--28v—156=0

Fiad the equation of a swraight line joining the peivt of irtersection of 3x +y +2 =10

and x -2y — = 0 ‘o fne point «f interscction of 7x -3y =—12 and 2y=x +3.

Selution : —3y=—12
3x 4y =2 .. (D) 1510
o N
s-Zy= 4.0 ] = Ta— sy=-—12z

1)x2 = 6x+2y=—4 @Hx7 = Tx—1ldy=-21
2 = x—-2y= 4 lly= 9:>y:H

7x = 0= x=0 ) 18 18 -15
x=0 Subin (1) = 2y=—4 = y=-2 Sub in (4) x—ﬁ+3:0:>X=ﬁ—3:T

.. The point of int. is (0, —2) _15 9
The point of int. is (_ _)
11 11
The required equation of the line joining (0, — 2), [%15 19—1)
b+ 2 - 2
A2 =0 L y¥2_ X apeo15y-30

Yoy _ X% - =
9, 15 31 -15

V2=

11 11 = 3lx+15y+30=0

Xy — X

Findtheequationofastraightlinethrough the point of intersection of the lines 8x + 3y =18,
4x + 5y =9 and bisecting the line segment joining the points (5,~4) and (-7,6).
Solution : 8x +3y =18 () () = 8+ 3y=18
Ax+5y=9 - 2)x2 = 8x+10y=18
~ y=osy=0
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9 Find the equation of a straight line parallel to Y axis and passmg tlnough the point of intersection of the lines
@)= 4x=9 .'.x:z 4x+5y=13andx—8y+9=0. y
Solution : Given lines 4x + 5y —13 =0 ...(1) 13 5
= >
.. The point of int. (20) x—8y+9=0..(2) \<A 9 ><1 1Ay
X _ ¥y _ 1
Mid point of the line joining (5; —4), (=7, 6) = (xx ”:,MJ 45-104 -13-36 -32-5
' : 2 x _y_1 A )
(527 4+6) _ay BT
U2 2 The equation of line parallel to Y axis is x =c.
Eaquati T 9 YN _x-x " 3 £ the line is x = 32 _ cie
quation of the required line joining | =, 0|, (-,1) = ———=—""+ The equation of the line is x = == = 37x—-59=0.
5 Y= %—H 37
9
y-0_ 7% 6. TRIGONOMETRY
12 5 MARKS
4x+13y-9=0 " -1
al Y- If Lsﬁ_ = _1_ , then prove that a, =sind N
Find the equation of a line passing through the point of intersection of the lines4x+7y—3=0and 1+siné a a +1 _ 1+sin@ a
2x—3y +1=0that has equal intercepts on the axes. Solution : 1+sin@ cos @ -
Solution : 4x +7y =3 [6)) Equation of plane e - [¢Y) 1 _ _cos@ -(2)
2% -3y=-i o in intercept fZin is ;+Z=1 1 cos8 ) 7 l+smé
where a =b = - - —
(1) = 4x+T7y=+32 2P0 o oer W a l+siné o cosd
- = —+<= xt+y=a ik RS i cos
2)x2 = 4x-6y 2 a a 1 l+sn@  cosd a1 1+sind _ s
13y == 5 H . o/ 74— = 9_+T+5:119 o cos@ 1+5m8é
Sitce (1) passes thiough( 37, * ’ a o8 LS s <0
—7 P & (/x3 /13) a2 1+siag | cos? (3 . li’“%‘} - io_g
’ = T o T tanp w ccs -tsn
Subul(l)4<c+3/3 4y=3— 3/ = 4x= / a=K3+%3=93 a cosg@  :tsing a“.
. _ —-w:get, i
*. The poin: 15( /3) %5 L X+ y= $1/3 = 13x+ 13y -6=0 IB) sin 9
" a P - tlT_ ‘3 7— __ﬂ_l-r_ —l—_—' == | § Ifcod +sinfh= J2 €080, thien proverni cosO - sind = /2 sing
i i wnint (3.8) with 1 o ¥ +3 3 ng e te ane miv;or . ~ ~ - =
glgl;,(:r;:f Tmage of. A 1 respectto e fne s =3 ssumnzg fhe Rae 12 ve a plane mbol Svlution : cosd +sind = 2 cos® Squarmg both sides, (cus U + §in ©)° = (/2 cos Y)*
" The line is perpendicularto x +3y=171is 3x—y+k=0 ’ cos® 6+ sin’ 6 + 2sin 6 cos 6 = 2cos’ 6 R .
.. Since it passes through (3,8) =3@3)—@8)+k=0 = 9-8+k=0=k=-1 2sin @ cos® = 2co0s’ 6 —cos? e; sin’ ©
3 = 2sinBcos® = cos’O—sin’ O
3x—y-1=0
2sin @ cos @ =(cos O + sin 0) (cos 6 — sin 0)
x+3y=7 ... () 1) > x+3y=7 2sin Bcos@ _ 2sin &cos
3x—y= 1 (2 @2)x3 = 9x—3y=3 cose—smefﬁzT_ﬁsme
T lor=10 cos &+ sin 2c05€_
. x=1 If 2 cos © — b sin 6 = c, then prove that (asin@-+bcos6) =+ ./;> 152 _ 2
x=1Subin(l) = 1+3y=7 =3y=7-1 = y=6 . . . . s
. ¥ Solution : acos®-bsm®=c Squaring on both sides (a cosd — b sin6)* = c?
" (1,6) is the midpoint of 3x—y=1 and x+3y=7 22 05?0 + b2 sin20 — 2ab cosd sind = 2
Let Q (b, k) be the image of P (3, 8) = a’ (1 —sin?0) + b2 (1 — cos?0) — 2ab cos6 sind = ¢*
o (1,6) = [h+3 k+8) = a®—a’sin’0 + b — b? cos’6 — 2ab cos sind =c?
2 2 = a%sin’ + b’ cos?0 + 2ab cosh sin®-= a’ + b —¢c?
127":3, :":8 o . h=—1, k=—4 (asind +b cos®)’ = a2+ b — ¢
R o “asin 0+ beos 0=+ ya? + b —c*
' (=1, —4) is theimage of P (3, 8) as a ¢
Hence proved.
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sin® A+cos’ 4 sin® A—cos’ 4 ADbird is sitting on the top of a 80 m high tree. From a point on the ground, the angle of elevation of

Prove S A+ cos 4 SnA—cosd 2 the bird is 45°. The bird flies away horizontally in such away that it remained at a constant height from
. . . : ;2 : 2 the ground. After 2 seconds, the angle of elevation of the bird from the same point is 30°. Determine
Solution : 3 3 3 4—cos? sin A-+C0s 4).(sin® 4 —sin Acos 4+ cos® 4 g s g P
Sll-l At cos” A 511_1 A=cos 4 =( /) ( - ) the speed at which the bird flies. (/3 = 1.732)
sind+cosd  sind-cosd sin d-eosd L , Solution : o TG 80 —80 (D)
(SW).(sm“A+smAcosA+cos‘A) tan45 =0G = l=— = y=380 - x
+

sin.d—eosd
=(1-sindecS4) +(1+sindeos?) =2

If sin © + cos 6 = \/_": , then prove that tan 6+ cot6=1

Solution : sin 6 + cos 0 = \/3 Squaring both sides, (sin 6+ cos 0)® = (/3)
(sin © +cos 6)*=3
sin® 6+ cos® O +2sin 6 cos 6 =3
1+2sin6cosB=3

i 3 1
sin@  cos@ _sin® 6+ cos’ 6 st 8 cos 6 =1 W

1
tan®+cot® = — = - == =1 (fiom (1)) Hence proved.
cos@ sinf cos @sin & 1
sind—sinB cosd—cosB
Prove - - =
cosA+cosB  sinAd+sinB
Somnsti’;ll; _sinB  ¢osA—cos s —sin? B) + (cos2 A-cos® B) (sinz A+cos? A) - (sin2 B+cos® B)
cosA+cosB  sin/ +SiB

(c0s4 +cos B). (sin4+sinB) (cos A+ ces B). (sin 4 +sin B)
1-1

B (cosA : cceB) (snA+sinB)

If cosec + cot 0= P, then provs that cos 9= —_—"

>

Iy
Solution : cosec© +bdot® =p - (1) I C‘)Sic O+cot® = P @
1 .
‘cosecﬁ—co\e:_j; e (2) | G 7 2)
2(usec A= P-.—,l,
P 2
2 P -1
2cosec =21 3) | 2cot O= 7 O]
P
(49 2c0t® P*-1 P o1
= ———= X = 050 ——
(3) 2cosecé P PP+l Pl

3tan 6 tan® 6
1-3tan’ @

If \/5 sin © — cos 6 = 0, then show that tan36=
Solution: f3 sing —cos0=0 = 6=30°

)

tan 3 (30°) -
1Y
1-3| —=
7
1
-
tan 90° =_13T‘[3~:

undefined =undefined
Hence proved.

0= %:8"_"‘ (from (1)) = 80=80v3 —3x

30 v
= B3r=80(y3-1) pv
_,:M (2

tan30° =

tan30° = L2 J3
T
Q ?‘ v (,
1 x y 80(y3-1) y Q
=5 T T =3x :JgXT =80(y3-1) (fom(2)) -

" Dist: =
. Speed of ﬂxebu‘d=&:_80(\/§_l) =40(y/3-1) =40x1.732 <) [l
Time 2 =29.28 m/sec i : N
The angle of elevation of the top of a cell phoxC cower from the foot of a high ap<u tuent is 60° and the
angle of depression of the foot of the tower frcm the top of the apartment is 37° . If the height of the
apartment is 50 m, find the height of the cell phone tower. According to radiations control norms,

the minimum height of a cell phone tower shoitld be 120 m. State if the height of the above
merdienid cetl phone t4wer ieets the radia fion norms.

Seluiion : 1 50
2300 =2 == An
! ¥y <t \
() Bl — Y =
so 50m
x+30 5 :E_V_E o
3
x+50
503 = *\5 (from (1)) = 150=x+50 . x=100m

.. Height of cell phone tower =100+ 50 = 150m >120m .. The tower does not meet the radiation norms.

From the top of a tree of height 13 m the angle of elevation and depression of the top and bottom of

another tree are 45° and 30° respectively. Find the height of the second tree. ( \/5 =1.732)
Solution:
A

1au30°=2$ 2.5 =>y=13\/§m .
BD 3y
E
E 13
tan45°:£ = 1:1 = y=x = »\,:13\/511,
EC B

. Height of the second tree =x+13 = 13\/§+13 A
=13(\3+1) *
=13x2.732=35.52m = [>c
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If the angle of elevation of a cloud from a point ‘h’ metres above a lake is 6, and the angle of depression
of its reflection in the lake is 6, . Prove that the height that the cloud is located from the ground is
h(tan 6, +tan6,)

A A
tan €, + tan 6 x <
Solution : . - Ny R
tan g, =X y=—— (D) N o, © PY c
y tan 6, n o in
2 x+2h T ke E
tn @, =X+2 ﬁyzg ()
- tan 92 x+h -h
- From (1) & (2) N "
2
. = xtan6, =xtan § +2htan g = x(tan6, —tan §)=2/tan §
tn6  tnd, 2)tan 6
= x=—
The height that the cloud is located from the ground is tan &, — tan §

2/ 2 tan
AE iy —py  2tan® o0, 2tn§ | lian6 +tend
tan 6, —tan 6 tan 6, —tan § tan 6, —tan g

From a point on the ground, the angles of elevation of the bottom and top of a tower fixed at the top of a

30 m high building are 45° and 60° respectively. Find the height of the tower. (V3 =1.732)
Solution:

o_ 30 305 4 c
=200 s 3=—— )}
60’ == = 3= :!\
30
tan45° =—— = jP=30 - (2) AN
B '._ﬁhp
Substituting (2) in (1), we get B

J§=3()3;" = 1::31»(@4):30(1.732—1) =30(5732) =21.95
The height ¢ th: tower is 2 1.96 10.

Two ships are sailing in "he s¢a on either sides cfalhizhthovse. Tae ang'e of clevatior. of the top of the
lighthouse as observed [rom the ships are 30° and 45°respecdvaly. If ihe lighthouse i< 200 =i high, find the

distance between the two ships. (\/g =1.732)
ion + 2
Solution: o0 _AB _ 1 _200 . 20043
AC 3 4c
tan4s° == = AD=2 —
2D AD =200 @

CD =AC+AD =20043 +200 =200 (~/3+1) =200x 2.732=546.4
Distance between two ships is 546.4 m.

The top of a 15 m high tower makes an angle of elevation of 60° with the bottom of an electronic
pole and angle of elevation of 30° with the top of the pole. What is the height of the electric pole?

Solution : A *
15 15x
s’ =B o 51 4= sz
BD ¥ N 15m . -
(.

1 15-x E c o4
tam30’ = == = = 27% . Y ‘
EC ; x x
V3 Y B e )
= 5y3= (15-x)13 = 5=15-x (From(l)) =x=10 ¥ £ e

.. Height of the pole = 10m

www.CBSEtips.in

A vertical pole fixed to the ground is dividedin theratio 1:9 by amarkonitwith lower part shorter
than the upper part. If the two parts subtend equal angles at a place on the grmm(l 25 m away from the

base of the pole, \’»hat is the height of ﬂle pole"
. ’Sm

Solution : tan g =X

25
A flag pole ‘h’ metres is on the top of the hemispherical dome of radius ‘r’ metres. A man is standing
7 m away from the dome. Seeing the top of the pole at an angle 45° and moving 5 m away from the
dome and seeing the bottom of the pole atan angle 30° . Find (i) the height of the pole (ii) radius of
the dome. (ﬁ =1.732)

tan 76*—

2(%s)
1= /5

= 625-x"=125 = X’ =500 = x=1045
*. Height of the pole=10x —10(10\/—)—100 5m

2tan & = 10x _
1-tan” @ 25

Solution : h+r h+
au45°:§=1—; = 1=1—; = r+T=h+r = h=7
+ +
@ " *. Height of the pole =7m
BC 1
t 130°_ == — = 2 =3r-r=12
an \/— 745 = f3r= r+12 Br-r=12

= r(3-1)=12
2 W3+l
V3-1"B+1 7

. _.» Radins of dome = 6.39m o
As observed from the top of a 6) m high light Iouse from ihe sea 1evv1 the ar'gles of depression of two
skips ave 28° and 45¢. ir one <Lip is exactly belind the viber on *Le sime side of he lighthouse, find the
distance betw=en the two sips. (1an 28°=10.5317)

Solution : C 60

= 1=
BC

r=

an4s® =

= BZ=50m

] o DC o .
n =057 Lo up
AC AC

Distance between the two ships AB=AC-BC=

112 8%

ton

52.85m

A traveler approaches a mountain on highway. He measures the angle of elevation to the peak at each
milestone. At two consecutive milestones the angles measured are 4° and 8°. What is the height of the
peak if the distance between consecutive milestones is 1 mile. (tan 4° = 0.0699, tan 8° = 0.1405)

. »
Solution : tansozﬁ o y= h D
¥y tang
h *
ma® =t = g 5 =1 (2
y+1 tan 4 tan4 xh A ™
.. From (1) & (2) YoM 1 N,
I I I I ’ '
= 1> 1=
tang®  tan4’ tan4®  tang’ v .
tan8® — tan 4° R
h————|=1 FR— e <k N
tan8” tan4 v
0.14x0.07 .
h= 014-007 0.14 miles
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A man is watching a boat speeding away from the top of a tower. The boat makes an angle of depression of
60° with the man’s eye when at a distance of 200 m from the tower. After 10 seconds, the angle of depression
becomes 45°. What is the approximate speed of the boat (in km / hr), assuming that it is sailing in still water?

(V3 = 1.732)
Solution : o AB 4B
tan60° = = = = = oo (1
e NS Y00 =48 2004/3 .- ()

20043

4B
tndse= 2o = 1= [by®] = BD=200v3

BD
Now, CD=BD-BC = CD=20043-200 =200(3-1)=146.4
dist:
speed of the boat = m = M: 14.64 m/s
time 10
=14.64x 3600 knv/hr = 52.704 kin/hr
1000

An aeroplane at an altitude of 1800 m finds that two boats are sailing towards it in the same
direction. The angles of depression of the boats as observed from the aeroplane are 60° and 30°
respec tively. Find the distance between the two boats. (ﬁ =1.732)
. 1ann 1
Solution: o0 = 1595 _ 2 2RO A A 4
y v

=y :%9 :600\/5 (D) som I500m 150
N N \ N
g 150, 1130 N

y+x ﬁ B YA
y+x=1800v3 = G00v3+x=1800y3 (Frezs (D))
the distance betvreen the two boats=1200/7 =120C (1.732) =:207'8.4m

From the top of a lighthouse, the angle of depression of &wo ships on the opposite sides of it are
Tf the height of the lignrhouse 15 a muters ana tie line joining the ships

i
I

observed to be 30° 2ud 60°.

passes through the foot of the lighthouse, show that the distance between the ships is
Solution:

I
0-Z h
tan30 < tan60° _k = V3=—
1 1 4 7

= =

Box

h
= y="r..1)
> x=+B1 (D) V3

. Adding (1) & (2) 50
h
x+y= «/5]1 +—=
’ g ®
ho _3hth_ 4l ¥ s,

- Adding (1) & (2)

x+y:\/§h+

NN

. : 4h
Distance between 2 ships =—=m

N

N

A Iift in a building of height 90 feet with transparent glass walls is descending from the top

of the building. At the top of the building, the angle of depression to a fountain in the garden is 60°.

Two minutes later, the angle of depression reduces to 30°. If the fountain is 30\/5 feet from the entrance
of the lift, find the speed of the lift which is descending.
Solution:

90—x 1 _90-x

tan30° = = —=
3043 V33043
90f
= 30=90-x = x=060ft
ist. 60
- speed of thelift =2 =22 _ 30 fmin.
Time 2

From a window (h metres high above the ground) of a house in a street, the angles of elevation and
depression of the top and the foot of another house on the opposite side of the street are 8, and

6, respectively. Show that the height of the opposite house is }; [1+93£J

L cot 6,
Solution : tan 6 =AL AW_:xcotﬁ ...... [0V} '
I
tan 6, === AW =hcotb, .. 2)
Wil ) cot 6.
From (1) and (2) we get, xcot g, =: icotl, = x=h 2
- cot 6,
cot &,
* height of the opposite house = x+/h= PR 9—24 h=h [H—j}
A ectl
‘T MENBSURA'LTON

§ MARKS
A sold vight clvcular cor.e of diameter 14 ¢ n ad height 8 cm is melted to fcrm a hollow sphere. If the
ecternal alameter of the sphere is 10 cm, find the iaternal diameter.

Lolution: Right CrculorConr = r=7cm and L =8 cm
dollow Spiiers = P -5¢m ama =7
Volume of Hollow Sphere = Vol. of Right Circular Cone = g (R - )‘3)=§/Tl‘2]l
4(125-r%)=49%8

P=27 = nr=3
.". Internal diameter of hollow sphere = 6 cm

A solid sphere of radius 6 cm is melted into a hollow cylinder of uniform thick ness. If the external
radius of the base of the cylinder is 5 cm and its height is 32 cm,then find the thickness of the cylinder,
Solution: Solid Sphere = r=6cm

Hollow Cylinder = R=5cm H=32cm t=2?

Volume of Hollow Cylinder = Volume of Solid Sphere =  a(R* —+*) H = % P

3 3

2 4% > AXIXEXS

25-1°)32 = X B X6X6 = 25—, =L 272
( ) ;{x X6 X 7 ;3/_//{

25-12=9
2 =16 = r =4

.". Thickness=R-r =5-4 =1cm
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A right circular cylindrical container of base radius 6 cm and height 15 cm is full of ice cream. The ice cream

is to be filled in cones of height 9 cm and base radius 3 cm, having a hemispherical cap. Find the number of
cones needed to empty the container.

Solution :  cylinder = h=15cm, 1,=6cm
cones ( Cone-+hemispherical cap)= 1 =3 cm,h,=9 cm , radius hemispherical cap 1,=3 cm

Volume of the cylinder _ mgh

Volun;i of the cone + Volume of the hemispherical cap - 1 ”7:2 Tt 2 ol
‘7—' X6X6X15

Number of ice cream cones needed =

22
7><6><6><15
= = =12
1 22 2 22 22
SXIEXFRIXI+ XX Fx3x3 X 9(3+2)
3 7 A7 7
Number of ice cream cones needed =12

Ahemi-spherical hollow bowlhas material of volume 4367
Find its thickness.

Solution : Hemispherical hollow bowlhas material of volume =
Diameteris 14 cm = R=7cm

cubic cm. Its external diameter is 14 cm.
4367
3

456

2
= ?ﬂ(R3—13)= = 77—+ =218 = 343-r° =218

. P =125 = r=5cm
[hickness =R—- 7 =7

3=2cn

Ahollow metallic cylindr whose exterr<: radius ic 4.3 cm and internal rudius is 1.1 cm and whele
length is 4 cm is melted and recast into a solid cylizoci ¢f 12 cm "ong. Find the ianeter of soliz
cylinder.
Solution :  Solid cylinder:=> h=12cm

Hollow Cylmder = R=43 cm

=7
r=1lem F=acm
Volume of hoiiow cylinder = Volume of soud cyiinder
JAH (R* =)= #r*h

A[437 (L) )= x12 = =

401728
% =576 = & 1 =24

2
.. Diameter of solid cylinder = 2r =4.8 cm

Ahemispherical bowlis filled to the brim with juice. The juice is poured into a cylindrical vessel
whose radius is 50% more than its height. If the diameter is same for both the bowland the cylinder

then find the percentage of juice that can De transferred from the bowl into the cylindrical vessel.
Solution:

N : . 1 3
Hemisphere = Radius=r and Cylinder = Radius=r = lz+;h =5 I

3
A 2 2 3 2 27 9
.. Volume of hemisphere = 3 = 37 (5 /l) =37 » = " 7

4 3.V 2, 9
-+ Volume of Cylinder = m~h =7zXx (;h) h= ;z-xgjr h :Z Vi

A capsule is in the shape of a cylinder with two hemisphere stuck to each of its ends. If the length
of the entire capsule is 12 mm and the diameter of the capsule is 3 mm, how much medicine it can hold?

Solution: 3
Cylinder = H=9mm, r=15mm = /2
Hemisphere = r=15mm= %

.". Volume of the Capsule = Vol. of Cylinder + 2 (Vol. of hemisphere)

s s
5 =MD owm  MANo
=m'2H+2(:m‘3) :2[3x9+ix2] , \/ A% "
3 714 378 ' == t
22[81 9}
==|—+=
70l4 2
22[81+18 22x99
:_|: }:— Z1IX99 o7 78 e
7 4 28 14

Nathan, an engineering student was asked to make a model shaped like a cylinder with two cones
attached at its two ends. The diameter of the model is 3 cm and its length is 12 cm. If each cone has
a height of 2 cm, find the volume of the model that Nathan made.
Solution:

Cone — h=2cm

r=1.50m=37

1':1.5cm:37 ﬂvﬁs s ( r {VS\

.". Volume of the model = 2 (Vol. of Cone) + Vol of Cylinder I

Cylinder = H=8cm,

| 7% =66cm’

Theradius of a sphere increases by 25%. Tind the pereentage ircreise in its surface area.
v Solntion :

_1:v2[_§} _lixix
317 7

ret ¥ =100 %
2
oldsurface area = 4x (1 00)
If the radius increases by 25% = New radius = 125 %
2
New surface area = 47 (125)

2

.~ Increment in SA = 47z [125) — 4z (1 00)-
4]

SER)
.

=47x 225%25
.". Vol. of Hemisphere = Vol. of Cylinder 47 225%25 225
.". % of juice that can be trasnferred to the cylindrical vessel = 100 % .. Percentage inc.in SA = 5 %100 = 2 = 56.25%
4x 100)
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If the radii of the circular ends of a fiustum which is 45 cm high are 28 cm and 7 cm, find the volume of the
frustum.

Solution: h=45cm, R=28cm, r=7cm

Volume ofthe frustum = % Z[R*+Rr+11h

122 > 2
=§><7><[28'+(28><7)+7']><45

=48510 cm®

A girl wishes to prepare birthday capsin the form of right circular cones for her birthday party,
using a sheet of paper whose area is 5720 cm?, how many caps can be made with radius 5 cm
and height 12 cm.

Solution : cone = r=5cm,h=12cm

1=~ 42 =144+ 25 =169 =13

22
~ CSAofcone=mil = '7 x5%13 = % cm’

Atrea of sheet of paper = 5720 cm?

§700% 7

. Numbe: ¢f caps = ———
110x2

=28 caps

Water is flowing at the rat: of 15 kui per hour through a pipe of diameter 14 cm into a rectangular
tank which is 50 m long and 44 m wide. Find the Suwe in which the level or water in the tanks win

rise by 21 cm.

Solution: Cylindrical Pipe = Speed ol water mthe pipe = 15 Km/kr - H= 15000 m

7
Radius of piper="7 o= -—1m

100
2
Rectangular Tank = /=50m b=44m h="lcm= 1;—101/1
s Volume of tank h _ S0x44a _/ 00 P
~ Required time=————— =——=55———7 —— =28
Volumeof pipe  m"H =2, " o ' 15000
7 100 100

A shuttle cock used for playing badminton has the shape of a frustum of a cone is mounted on a
hemisphere. The diam-eters of the frustum are 5 cm and 2 cm. The height of the entire shuttle cock is 7
cm. Find its external surface area. - -
Solution:  Radius of hemisphere = 1 cm

Radius of frustum r =1 cm

Total length of cock =7cm

.". Height of frustum =7—1=6 cm

Radius of frustum R =2.5cm

.~.1=\/h2 +(R—7)° =4/26+(1.5)° =6.18

.". External Surface Area = CSA of Frustum + CSA of hemisphere = z(R + 1)+ 2m-

=7[(2.5+1)6.18+2x1]
5137
-y

=73.39 cm®
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Arul has to make amrangements for the accommodation of 150 persons for his family function. For this
purpose, he plans to build a tent which is in the shape of cylinder surmounted by a cone. Each person
occupies 4 sq. m of the space on ground and 40 cu. meter of air to breathe. What should be the height
of the conical part of the tent if the height of cylindrical part is 8 m?.

Solution : Tet h, and b, be the height of cylinder and cone
Area for one person =4 sq.m and Total number of persons =150

Total base area =150 x 4 = 7I° =600
7 2100
P =600x—="" ... m
22 11
Volume of air required for 1 person = 40 m*

Total Volume of air required for 150 persons = 150 x 40 = 6000 m*

— §m —i
Om

1
o2y +§m-2hz =6000 = 7? (hl +3 113): 6000

22 2100 .
= xl—o (8 + % hz) =6000 [using (1)]

11
1, _6000x7x11 1
8+—hy=" T = ~,=10-8=2
3 222100 32

Height ~%" ne conical tent b, is 6 m

A funnel consists of a frustum of a cone attached to a cylindrical portion 12 cm long attached at the bottom.
If the total height be 20 cm, diameter of the cylinirical portion be 12 cm and the diameter of the top of the
furzet 5¢ 24 em. Find the suter swface area of tae funnel.
Solution : ) ¢t R, re the top and Lottom radii of the frastum.
R=12cm,r=6cm, ]12 =12 cm
Leth,, b, be fhic hLeights o:"the frus um and cylinde:.
h =20-12-:8cm
Slant L eigat o:’the frustun.
1=k =Y <l ~Poizh 10
CSA of Frustum + CSA of Cylinder
= 2mrh, +7(R +1) 7 sq. units
= n[2th,+ (R+1)/]
= 7[(2x 6x12)+ (18 x 10)]
= n[144 +180]

Outer surface area of the funnel

l“ﬁ
1 2cm ——— Scm —F
—_— 20—

22
= T-x324=101828 cm’

An oil funnel of tin sheet consists of a cylindrical portion 10 cm long attached to a frustum of a cone.
If the total height is 22 cm, the diameter of the cylindrical portion be 8cm and the diameter of the top
of the funnel be 18 cm, then find the area of the tin sheet required to make the funnel.

Solution: R=9cmr=4cm, H=10cm

I=J(R—r) +h* =/25+144 = 169 = 13
Area of tin sheet required to make the funnel = CSA of Frustum + CSA of Cylinder
=t (R+1)/+2mH
=n[(R+1)/+21H]
=7n[13%x13+2x4x10]
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22
= 1169+80] < =
22 '
="=x249 —f~ 2
: ii
5478 _ 5
=== 782.57 cm )

5
The volume of a cone is 1005? cu. cm. The area of its base is 201% sq. cm. Find the slant height of the
cone.

Solution :  volume of a cone = 1005 5 7 cm’ &  base area=201 17 cm?

1408

l ath=—— 7040 g, o=
3 7
:«lx%xlmM :II:EXS = h=5%3 = h=
307 7 1408
N L UL R 222 108 e 108 _ 64 = r=s
7 7 7 7

- =157 +8% =+/225+64 =+289=17cm

- Slant height = 17cm

A metallic sheet in the form of a sector of a circle of radius 21 cm has central angle of 216°. The sector is
made into a cone by bringing the bounding radii together. Find the volume of the cone formed.

Solution :

Given radius of sector =21 c¢m, 6 =216°  ie R=21=](slant height of cone)

Length of arc of the sector = Perimeter of base of cone = —%xzmzm
_16 _16 63
—X221= = r: ><21 = r=— =12.6cm
/ﬁ v 5

2_(12.6) =168

18
. Volume of the cone :—717 *h —3X7X x 126 x16.8 =2794.18 em®

8. STATISTICS AND PROBABILITY
5 MARKS

Find the mean and variance of the first n natural numbers.

Solution : — Tx w@tD)  n+l
Mean x = =L = =
n 2 XN, 2
Variaice o° = 25 _(&)zgk(zl-u‘A\,\_;H D [we+DT _ @+D@ned [n@+)|_n’-1
n n )T exn axw | T 6 2 12

Find the number of coins, 1.5 cm in di ameter and 2 mm thick, to be melted to form. a right circular
cylinder of height 10 cm and diameter 4.5 rm.
Solution :  (smaller cylinder) diamete: of ccan=1 5 c11

r= 15_07‘ cm
2

5 h=2mm=02cm

diameter of bigger cylinder =4.5cm = R=225c¢m » H=10cn
R 9.9 10
Volume of largest cylinder _ #x"4 _ 774"

. Number of Coins = = 455 enins

‘Volume of smallest cylinder oh

The barrel of a fountain-pen cylindrical in shape, is 7 cm long and 5 mm in diameter. A full barrel of ink
in the pen will be used for writing 330 words on an average. Howmany words can be written using a
Dbottle of ink containing one fifth of a litre?
Solution : - Giyen height of the pen=7 em=70 mm , radius = 2 mm
’ 2
11 5 =

27 25

.. Volume of the pen = m’h = 7 X2 x

A
By data given 1.375 cm® — 330 words

=1375mm’ =1.375 cm®

= Loratire=L (1000 cm®)
5 5
200 cm® — x words

2
S X= 200350 48000 words

1.375

48 sturdents were asked to write the total number of hours per weel” they spent on watrching television.
With this infcrmatior. fira the ctandard devicitior of hours spunt for wa'ching teievisin.

= .%FHZPH

Soistion : N - ] e rd 7 (r_[
l_e 3 I 3 5 | -9 2" (
7 6 -2 4 12 24
(s o] = i e 3 |
9 13 0 0j] o | 0
10| 8 1 1 8 8
11 5 2 4 10 20
12| 4 3 9 12 36 =16
48 0 124

The marks scored by the students in a slip test are given below.

[ [~ T a1 6 [ 8 [ 10 12
Cr 7 1T 5 1 5 [ 9 | 5 | Findthe standard deviation of their marks.
Solution :
x I d=x-8 & | fa |ra& Sfd? (Efd JZ
- c= -l
4 7 -4 16 | —28 | 112 Xf f
6 3 -2 4 [ -6 | 12
8 5 o 0 0 o
10 |9 2 a 18 | 36 _ %0 _ _i =287
12 | s 4 16 | 20 | so 29 \29
7 4[240
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Find the variance and standard deviation of the wages of 9 workers given below:
3310, 3290, 3320, 3280, 3300, 37290, 7320, 3310, 3280.
Solution :

e d =-x—300 o
2 2
280 —20 400 N NN d
variance ¢ = —| =

280 —20 400 n n
290 —10 100
200 —10 100 2000 o\
300 o o == | =
310 10 100 9 9
310 10 100 2000_ 555 5
320 20 100 =Ty T
320 20 400

Sd-o >d* = 2000

=¥ x% =560

=22 +4% +10° +12% +10 + 4 +b* =560
= 460+a” +b” =560

~a’+b* =100
= 8%+6°=100
a=8, b=6

In a town of 8000 people, 1300 are over 50 years and 3000 are females. It is known that 30%

of the females are over S0years. What is the probability that a chosen individual from the town is
either a female or over 50 years?

Find the coefficient of variation of 24, 26, 33, 37, 29, 31.
—- 2442 2
Solution : Given data is 24, 26,33, 37,29, 31, 3 = 24+26+33+37+29+31 180_,,

6 6
x 3 @
24 -6 36 42 4\ P \2
26 i 4 o= 2__(2_) - 1z '{.)-:4_31
20 1 1 n n 6 6
31 1 1
33 3 9 431

S CV=-——x10 =1436
37 7 L 49 _ A EN
(] 1 -112 4

The time taken (in minutes) to complete a homework ¢y 8 students in a day arc given by 38,40, 37,

44, 46,43, 49,53.Find he coefficient of variation.
Solution : Given data is 38, 40, 47, 44, 46, 43, 49, 53.
38+40+47+44+:6+43+49+53 _ 360

X =— =35

= e 4

x d -x-—45 d* 2 B B

3o Z: b o= Z_d_[ﬁ) = E_(i]:4_53
2 P

.k =5 : n n 8 8

a6 ) 1

47 2 2 s 4.53

» 4 1 LCV=2x100 = 2225100 =10.07

5 o 172 * e

Sol : LetA-Female , B-Over 50 years 30
1(S) =8000, n(A) =3000, n(B)=1300 1(ANB)= 7> 3000=900
3000 1300 900
~P(A)="—— P(B)=——,P(ANB)= ——
@ 8000 ® 8000 ( ) 8000
3000+1300-900 3400 34 17
P(AUB)=P(A) +P(B)-P(ANB) =20 12X 20 2t _ 2
¢ ak > ARk ; 3000 8000 80 40

Tiwo dice are rolled once. Find the probability of getting an even number on the first die or a total
of face sum 8.

Solrzirsi S = {(LIL125E 20 ALI)(.6). BIR2LZ04 2526
(3,11,(3,2),(3.3,.(3,1,(3,5).(31,6). (4,1),(4,2),14,3),(4.4),(1.5),(4,6)
(5:1),45,2),(5.3).(5,4),(5,5),(2,6): (6,1),(6,23,(6,3),(6 - D.(€.,5).(6,6)

2S)=136
Let A eveununcber ca the 1% die.
A=102,1)(2,2)42,3),2. 4,42, 5.2, 6),(}, 1),(4,2), 4, 3),(4. 4),14, 5),(4, 6),(6, 1),(6, 2),(6, 3),(6, 4),
(6.5).6. 8)} WA)=15 = PA)= %{8)
Let B - Total of face sum as 8. 5
B={(2,6).(3,5).(4,4),(53), (62} uB=5 =P®=5

ANB = {(2,6), (4.4),(6.2)}

n(ANB) =3 = P(AFB)= 33_6

18 5 3 20 5
S P(AUB)=P(A)+P(B)-P(AB) =—+——-— =— = =
( ) =B() +E(E) B ) 36 36 36 36 9

The mean and variance of seven observations are 8 and 16 respectively. If five of these are 2,4, 10,
12 and 14, then find the remaining two observations.
Solution : n=7,x=8,6°=16

5 of the observerations are 2, 4, 10, 12, 14

Let the remaining 2 observations be a, b.

D X S
n

—=62 :ﬁ—(g)-=l6

n n

The King, Queen and Jack of the suit spade are removed from a deck of 52 cards. One card
is selected from the remaining cards. Find the probability of getting (i) a diamond (ii) a queen
(iii) a spade (iv) a heart card bearingthe number 5.

Solution : n(S)=52-3=49 13
i) LetA-adiamondcard n(A)=13 ..P(4) =5
3
i) LetB-aqueencard n(B)=3 (exceptspade queenoutof4) --P(B) T
iif) LetC-aspadecard n(C)=10 (13-3=10) ..P(C)= %

iv) LetD-5ofheart n(D)=1 ~P(D)= %
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If A, B, C are any three events such that probability of B is twice as that of probability

of A and probability of C is thrice as that of probability of A and if P(Ar\B)=% 5 P(BGCF% 8
1 9 1
P(AﬁC)=§, P(AUBUC) = 10 PArBNO) = o then find P(A),P(B) and P(C) ?

Solution :  P(B)=2.P(A), P(C)=3.P(A), p(AmB)zé, P(Bmc):%, P(Amc):%,
9

PAUBUO) = =, P(ANBC)= 1_15
P(AUBUC) = P(A) + P(B) + P(C) — P(ANB) —P(BNC) — P(CHA) + P(ANBNC)
4 spy-i 1 1,1
o= P+ 2PAD+3.P(A=—— o - o+ .
P(A)=% .~.P(B):2.P(A):z><£:£ SP(C)=3.P(A)=3x—=—

48 24 48 16

The king and queen of diamonds, queen and jack ofhearts, jack and king of spades are removed
from a deck of 52 playing cards and then well shuffled. Now one card is drawn at random from

the re maining cards. Determine the probability that the card is (i) a clavor (ii) a queen of red card
(iii) a king of black card

Solution : By the data given, 1(S)=52-2-2-2=46

13
i) Let A clubber cad. ray=13 = P(A):TZ

ii) LetB-queenofredcard n(B)=0 = P(B)=0 (queen diamond and heart a e in:luded in S)
iif) Let C - King of black carls n(C) =1 (en:ludirg space ing) =

Two dice are rolled together. Find the nrobavility of geiung a deublet or sim of faces as <.
Solution : S= {(11)(1,2).(1.3).(LALI).(L.6).(215,.2)2 3)(24)12.5) (2.6)
(3,1),(3.2),(3.3).(3:4).(3.5),(3.6), ( +,1),(4.2).(4,3).(4,4),14.5).(4,6)

(5.1),(5.2).(5.30.(5:4),(5.5),(5.6)» (6,1).(6,2).(6 3),(5,4).(¢ 5).(3.6)}
Let A a doublet

6
A= {LD@2)EIEDES60) nA)=6 = Pl =
Let B face sum 4.

B={(1)@DGD)  1B)=3 = PB)=

3
ANB={22)} >n(ANB)=1 = P(4NB)=

n(3)=36

1

36

P(AUB) = P(A) + P(B)~P(ArB) =S4 L S8 2
36 36 36 36 9

Three unbiased coins are tossed once. Find the probability of getting atmost 2 tails or atleast 2 heads.
Solution : S = {(HHH), (HHT), (HTH), (THH), (HTT), (THT), (TTH), (TTT)}  n(S)=8
Let A - at most 2 tails 7
A= {(HHT), (HTH). (THH), (HTT), (THT). (TTH), (HHED} ~ n(A)=7 = P(8)= 3
Let B - atleast 2 heads 4
B = {(HHH), (HHT), (HTH), (THH)} n(B)=4 = P(B)=—
+ AnB = {(HHED), (HHT), (HTED, (THED} n(A~B)=4 = P(ACB)= ¢
7 4 4 7

 PAUB) =P(A) +P(B) ~P(ANB) =g+o—T=x

A card is drawn from a pack of 52 cards. Find the probability of getting a king or a heart or a red card.

Solution : n(S)=52
Let A king card, Let B heart card, Let C red card.
4 13 26 2 1 13
P(A)=— =, ==, ==, =—, ==
(4) 5 P® 5 P(C) 5 A0 =5 PANB) =55 - P(BNC)

52
1
P(ANBNC) = =1

P(AUBUC) = P(A) + P(B) + P(C) — P(AMB) - P(BAC) — P(CnA) + P(ANBAC)
4,132 1 135 2 1 _28_7

5252 52 52 52 52 52 52 13

A bag contains S red balls, 6 white balls, 7 green balls, 8 black balls. One ball is drawn at random

from the bag. Find the probability that the ball drawn is (i) white (ii) black or red (iii) not white
(iv) neither white nor black

Solution : S = {5R, 6W, 7G, 8B}

i) LetA-Whiteball n(A)=6 = P(4)= 0_56 N 1_33.

13 1
ii) LetB-Black (or)red nB)=5+8=12 = P(B)=7—=;
20 10
iif) Let C-notwhite n(C)=20 = P(C ==--= 1_"
2 S
iv) 3.t ly-Weither whiie nor biack n(D)=12 = P(D)~ l? _ i
26 13}

cards?
Soluiion : Tetal nurave: of carIs = 52

Lat A king cad n(4)=4:=>P d)= 5;47

~ - 4 -
Lret B queencard n(s)=4 = r\B)_E 52

P(AUB) = P(A) + P(B) — P(AE) = 517 s A0 2

52 52 13
A bag contains 12 blue balls and x red balls. If one ball is drawn at random (i) what is the

probability that it will be a red ball? (ii) If 8 more red balls are putin the bag, and if the probability
of drawing a red ball will be twice that of the probability in (i) then find x.

Solution : Total number of balls in the bag n(S)=x+12.

(x > red 12 — black)

i) LetAredballs n(d)=x, P(d)= \’Jfl”

ii) If 8 more red balls are added in the bag. n(S)=x+20

By the problem, x+8 :z[ ha )
x+20 x+12

(x+8)(x+12) = 2x> +40x
**+20x—-96=0

(x+24)(x-4)=0 =
x=-24,4 nx=4

S

(A==

(=)
o
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Two unbiased dice are rolled once. Find the prbbabilit_v of getting (i) a doublet (equal numbers on both
dice) (ii) the product as a prime number (iii) the sum as a prime number (iv) the sum as 1

Solution : S= {(1,1),(1,2),(1,3),(1.4),(L5),(1,6),(2,1).(2,2).(2.3).(2.4).(2.5).(2.6

(3:1),(3.2)(3,3),(34).(3.5).(3.6), (4-1),(4,-),(4.3),(4,4),(4,5),(4,6)

(5. 1:(5,2)(5,3).(5.4),(5.5).(5,6)- (6,1),(6,2)(6,3).(6.4).(6.5)(6,6)}

1n(S) =36
i) LetA adoublet 6 1
A={1.D.2.2).3.3.@449.6.9.6.6) nW=6 P=Te=¢
i) LetB the product as a prime number. 6 1
B={(12).(13). (15 @D ED.G D a®=6 FE=s=r
iii) Let C be the sum of numbers on the dice is prime.
C={1, 1), (12, (4,21, @2 3), (25, 7
G.2.6.4. @D @3.62.66.6D65 MM KO
iv) Let D be the sum of numbersisl. n(D)=0 -~P(D)=0

If two dice are rolled, then find the prob ability of getting the product of face value 6 or the difference
of face values 5.
Solution : S = {(1,13{1,2.0, 2.4 (15),(1,6).(21),2.2).23),24,(2.52.6)
(3.1),(:2):(7,3),(3,4).(3,9),03,6), (4,1),(4,2),(4,3),(4,4),(4,5),(4,6)
G062 ,3),(5,4),(5<5)»(5» 6):(6,1),(6.2)(63).(6.4).(6,5).(6.6)}
Let A - Product of face /alue is 6. =35
A={(1.6.(2.3).6.2.(6. )} n(A)=4 = PA)= —

Let B - Difference of face valueic 5. B={(6, 1)} = n(B})-1=> P(F)=

APB={(6,1)} = n(/"B)=1 = P(ARB) = 716
~P(AUB) =P(A) + P(3)-1(ArB) =4 _L_4 1
36736 36 30 9 .

In a class of 50 students, 28 opted for NCC, 30 opted for NSS and 18 opted both NCL and NSS.
One of the students is selected at random. Find the probability that
(i) The student opted for NCC but not NSS. (ii) The student opted for NSS but not NCC.
(iii) The student opted for exactly one of them.
Solution: Tet Aand B be NCC and NSS

Total number of students n(S)= 50.

3
36

28 30 18
n(A)=28,n(B)=30,n(AnNB)=18 = P(4)==—", P(B)= _0 and P(ANB)=—
S0 28 18 1
(i) Probability of the students opted for NCC but uot NSs P(AF\B) P(A)-P(ANB) = 50 —§=§
30 18_ 6
(ii) Probability of the students opted for NSS but not NCC. P(Ar\B) P(B) -P(AnB)= ——5—7—5
6 11

(iif) Probability of the students opted for exactly one of them P(A N B) + P(A NB)= _E + Tl = %

www.CBSEtips.in

)

From a well-shuffled pack of 52 cards, a card is drawn at random. Find the prob-ability of it being
either a red King or a black queen.

Solution : n(S)=52 5
LetA-RedKing n(A)=2 = P(A)= LetB - Black Queen 1(B)=2 = P(B)= 52

> 2 0 4 1

- -9 + _P(ANB _—+———=—:—

B(ANB)=0= P(ANB)= = P(AUB) = P(A) + P(B) ~P(ANE) "% @

Two dice are rolled. Find the probability that the sum of outcomes is (i) equal to 4 (ii) greater than 10 (iii)
less than 13
Solution : S= {(1,1),(1,2),(1,3),(1,4),(1.5),(1,6),(2,1).(2,2).(2,3).(2,4),(2,5).(2,6)
(3,1),(3,2).(3,3),(3.4),3-5),(3,6)- (4.,1),(4.2).(4,3),(4,4),(4.5).(4.6)
(5.1).(5,2).(5.3).(5,4).(5.5).(5.6)- (6,1).(6.2).(6,3).(6.4),(6.5).(6.6)} n(S)=36
(i) Let A the sum of outcome values equal to 4. 31
A={1.3)@)EDEnM)=3. P=2=1
(if)Let B the sum of outcome values greater than 10. 3
B={(5.6).(6,5)(6.6)};n (B)=3  P(B)= Praa
(iii) Let C the sum of outcomes less than 13. 36
n(C)=n(S)=36 P(C)= 37!

12

b
Sl

From a well shuffled pack of 52 cards, one cird is drawn at random. Find the provability of get ting (i) red
card (ii) heart card (iii) red king (iv) face caid (v) number card

Solution . =.(S)=52
26
() LetA 1edcard. nA, =26 = P:A)::?;:
() LeiBheartcard. nge=13 = p(g=13_1
52 4
N dich . =2 = pye 2ot
1ii) LetCved.dngcarc. n(C)=2 = P(C)= Y
(iv) Tet T fuce cad 3
Tne race cards are Jack (J), Queen (Q), and King (K). n(D)=4x3=12 = P(D) :—7:E
(V) LetE anumber card. 36_9

The number cards are 2, 3, 4,5, 6,7, 8,9 and 10. n(E)=4x9=36 = P(E)= 213

Three fair coins are tossed together. Find the probability of getting (i) all heads (ii) atleast one tail
(iii) atmost one head (iv) atmost two tails
Solution : When 3 fair coins are tossed,

S={(HHH), (HHT), (HTH), (HTT), (THH), (THT), (TTH), (TTT)} n(S)=8

i) LetA allheads. A={(HHH)} n(A)=1 “PA=2
ii) Let B atleast one tail. 7
B={(HHT), (HTH), (HTT),(THH), (THT),(TTH), (TTT)} nB)=7 = P(B)=§

iii) Let C at most one head. 4
C = {(HTT), (THT), (TTH), (TTT)} 1n(C)=4 = P(C)= 5=

W~

iv) Let D - atmost 2 tails
D = {(HEH), (HHT), (HTT), (HTH), (THH), (THT), (TTH)} ~ n(D)=7 = P(D) :%
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A box contains cards numbered 3, 5, 7, 9, ... 35, 37. A card is drawn at random from the box.
Find the probability that the drawn card have either multiples of 7 or a prime number.
Solution: S={3,5,7,9, ......... 35,37} = n(S)=18
LetA-nwltiple of 7. A={7,14,21, 28,35} n(A)=5 = PA)= -1%
Let B - a prime number 11
B=1{3,5,7,11,13,17,19, 23, 29,31, 37} nB)=11 = P(B)= Ty
ANB={7} n(AnB)=1 = P(AnB)= %

111 _15 5

.. P(AUB) = P(A) + P(B) — P(AUB) :%+E_ﬁ 222

Acoin is tossed thrice. Find the probability of getting exactly two heads or atleast one tail or two
consecutive heads.

Solution : S = {(HHH), (HHT), (HTH), (THH), (TTH), (THT), (HTT), (TTT)}
Let A - exactly 2 heads , A= {(HHT), (HTH), (THH)} nA)=3 =P@)= 3
Let B - atleast one tail B = {(HHT), (HTH), (THH), (TTH), (THT), (HTT), (TTT)} n(B)=7 = P(B)= %

n(S)=8

Let C - Consecutively 2 heads , C = {(HHH), (HHT), (THH)} n(C)=3 = P(C)= g
AMB = {(HHT), (ET1i), (Tik); {AnB)=3 = P(ANB)= %
BAC = {(HHT),(THH)}  n(BNC) =2 > P(BNC)= %
2
CNA= {(HHT), (THH)} , n(CnA)=2 =P CnA)= ;
P(AUBUC) = P(A) + F(B) -- P(C) — (ArB) —F(Br C) - PICAA) + P(ArB1C)
373 3 2 2 2 8

Sttt =—=1

8888 8 88 8

The frequency distribution is

given Dbelovv.
| (n the table, k it a povitive integer, nas A
| variance ur 160. D<termine the valu: of £.

[~ [ =

[ 2 | 3% ik | sk | ek
L r 21T [

S I T . . % 2 2
olufion :  Giyen variance = 160 . k:{iﬁl” _[an') }:160
x| @ | fd |z zs Ff
2 TS| = 2B (28] 1160 =2 4-2 160
2% 1 4 -2 4 7 7 49
3k 1 1 -1 1
160 2 16x40
& ol ool = k{—]:lso = PR=2 o e
Sk 1 1 1 1 49 16 k~=49
ok 2
F e nk=T7 (K is positive)

The marks scored by 10 students in a class test are 25,29, 30, 33, 35, 37, 38, 40, 44, 48. Find the

standard deviation.

Solution :

x d=x-35 d?

25 —10 100

29 G 36

30 -5 25 3 d? [Z(,')Z
33 -2 4 o= &£
35 o o n n
37 2 4

38 E ° 2
40 5 25 = @_ 1
a4 9 81 10 10
48 13 169
n=10 9 153 = 6.67

The amount of rainfall in a particular season for 6 days are given as 17.8 cm, 19.2 cm, 16.3 cm, 12.5 cm,
12.8 cm and 11.4 cm. Find its standard deviation.

Solution : n— 114+12.5+128+163+17.8+192 _90 .
6 6
f d=x-15 d 3 2

114 36 12.96 o= Zd” E)
125 25 625 n n
128 22 4.84 5122 oY
163 13 1.69 = 6— - [_)
17.8 28 7.84 : 6
w2 | 42 17.64 =.29
6 6 31.22

Qplnisy | 19
3 5)

X+Y=L'

W+@) = 2x:(130

0] B
5 and X-Y= 0 4

3. MATRICES 5 MARIKS

30

3 0

0 4J e (2)

. () X—Y=[

0::~X—5 y D-(2 7Y—40:>
9J —32 % OH-2 =2 =31

21 20 .
IfA:[1 3),3:[1 3) find AB and BA. Check if AB = BA.

s

3 o
The probability that a person m'511 get an electrification contract is gand the probability that he
. . 5 .
will not get plumbing contract is e The probability of getting atleast one contract is = ‘What is the
probability that he will get both?

Solution : Let A - electrification contract , B - not plumbing contract , B - plumbing contract

P(A):%,P(ﬁ):% :>P(B):l—§ =% .P(AuB):%

5 _ 73

. - _ -3,3.5
APANB)= KA+ PB)-P(AUB) = Z+o-2 =5

a3 )G

I

1+9

-

ik

AB#BA

21, 21
_ 1 3 | _(a+1 043 _:[5 3)
13 L3 243 0+9) \5 9
2 0
1 3
2.0 2.0
2 1
1 3 | (440 240} (4 2
13 L2 “l2+s "5 10
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1 -1
1
fa=(1 -1 2),B=[2 1]ﬂndC= ,
X 2 _

ﬁ
LY =
2
E
g
£
&
Q
>
5
!

Solution : 1 -1 1-12 1-12
B)=(1 -1 2)x|2 1 ZWL ‘%] =(-2+2-1-1+6) =(1 4)
13 ' 1 3
<14 14
2 1 2
wse=(1 4 x( 1):( ! 41] =048 2-9=0 -2 0)
1 -1, 1_—i ,
11 - 1-2 2+1) (-1 3
BC= [2 IJX[l 21) = jl,z 2 17! :{zu 4—1]:[4 3}
13) VT 1 2 146 2-3) (7 -1
S
13 13 )
1 2
A
-1 3 1-12 1-12
ABC)=(1 -! 2jx| 4 31[ =( i{ §
L7 -1) \ 7 -1

=1-4+14  3-3-2) = (O —2)uun
From (1) and (7) (AB)C —pf20).

(2
poe= (] ;Hg
R ME
= (! (.
s (7
2E DA

From (1) and (2), A B + C) = AB + AC.

(f 0,
1 4= |B=

Solution :

8+4 7
'1(B+C):( —s+1zJ:L3

6+2

—6+_6) :[I: i)

743
7+9

AB+AC:(

Hence proved.

2 -
If A:[l IJ and B=| -1 show that (AB)"= BT AT,
2 1 121 121 -+
Solution : 2 741 i
1 2 1 5 —240 -1+48+2) (0 9
AB=[2 a JX -1 =|5.11%2 1_ 4+1+0 —2-4+2) |5 —4
4
—‘2 (4B)" = 0 5) . [0V}
5 1 0 1 9 -4
BT=(_ - ),AT_ 2 -1
-1 4 2 .
1 1 2-10 2-10
1 2
o N 2 |-
TgT = 7 T 2 -1 = 1 1 2-2+40  4+1+0
B4 (_1 4 2) -142 -142 = :0 A 2)
1 1 —l \\ 2 —1+8+2 -2-4+2 9 4
From (1) and (2), (AB)T=BTAL Hence proved.
2 2
Let 4= L2 , B= 40 ,Cc=|" O\(ohow(hat (A-B)T=AT-BT
13 15 1 2)
Solution : . (_3 _7_17 3 0
(-5 Tl o2) Tl ~-z) e ()
T 1) (¢ 1) ‘=
atoprlt 1) A )
\2 2, \C5 2 2
* From () %2(2) (A-B)'=AT-BT
(4 3 ‘2 3 4 ¢ 3 4
1 1r4-12 5 -8 .B:‘ 1 5 2 |ead C=]1 -2 3| uen verjfy that A- M+ C)=(A+B)+C
10 -4 -7 1 -1) 2 4 )
Solution : 10 6 8
B+C=|2 7 5
-5 5 =2
4 3 1 10 6 8 14 9 9
4+B+C)=|2 3 8|+ 2 7 5|= 10 =3 ...(D
1 0 4 -5 5 =2 -4 5 -6
6 6 5
A+B=|3 12 -6
-6 1 -5
6 6 5 8 3 4 4 9 9
S(A+B)+C=| 3 12 —6(+|1 -2 3| = 10 <3| .n?)
-6 1 -5 2 4 -1 4 5 -6
~From(1) &(2) A+ ®B+C)=(A+B)+C
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find AB, BA and checkif AB =BA?

25, 25.
1 1
5\ (1 -3 2+10
2 2 |=
32 5)%(4 3 4 3 4+6
-3 -3
5 5
13 13,
5 - 2-12
B O PR _(2-12 5-9
3 25 2 4+20 10+15

-6+25) (12 19
—-12+15) ~ {10 3

:[—10 —4) ...... @
24 25

- From (1) & (2) AB # BA

31
IfA= [_1 7} show that A* —5A+71,=0

1
Giventhat 4= (5

Solution :

13 1
A= \B=
(5 —1] (3 5

1 -1
(B+C)=(3 s

AB+C) = [1

el 2

=30

AC=[1 3)(1 3 2}=
5 -1){+4 1 3

10

AB +AC =[7

5 —

3 2
13

3 134W
2 T2
W
: 4

1 -1 2)
3 5 2

5-3 —5-

(-1 20 19
ol R [

SFrom(D&(2) AB+C)=AB+AC

il

1+9 -1+15 2+6
5 10-2

]wemf) that A(B+ C)=AB+AC

(2-3 241§ 4415
{1041 19-¢ 20-5

- 2 )
120 197
11 4 15

10
2

2+9]
-1 10-3

J

14 8
—-10 8

)

; b 10
Solution: o 4= [” ] and I = [ ) Al-@+d)A=(c—ad) 1,
c d 01
4=[? b 3.1 ) ) M I 2
ol DA B AT (3+2)A=(DD-GNL, - A2 —54+7I,
1 20
Let A= 1 , C= 1 3 Show that ABC)=(AB)C

Solution: 4= [1
1
0

e, ZJ

8+0 0+0
2+4+5 0+10 7 10
20

o) (8+14 0+70J _[22 ) lllllll o
10) (8+21 0+30 29 30
0) (4+2 0+101_(6 10
5):(4” 0+15) ¢
[2 0) (17“0 ot ’0] [2 ) «(2) .. From (1) & (2) A(BC)=(AB)C
1 2 14+15 0+:0 29 30

12
Let 4= 'J,B

Solwion : A:(l 2)

\1

/40
=l s
N

3/

20 242 044) (4 4
1 2) 243 0+6) (5 ¢

2 0
), C:Ll 7) Show that (4, —F) C=4C--BC

40\ (20
—Ll s) =l 2
0_[ 6+2 0+4 (-4 4)
g

k , 7/1/‘ )

_(8+0 0+0}:[8 OJ
1245 0+10 710

.. From (1) & (2), (A—B)C=AC—-BC

X
Solve forx, y [

Solution :

»

)
LERE A o

[ )

xX2—4x=5 y-2y=8

X —-4x-5=0 = y¥-2y-8=0
E-5E+D=0 = (y-4HF+2=0
x=5-1|= Ly=4y=-2
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a b 10
I A= d and I = 61 show that A’—(a+d)A=(bc—ad)IL,.

Selution : Iy =(a b) . (n b) _ a*+bc ab+bd
¢ d c d ac+ed be+d?
a*+ad ab+bd]

(a+d)yd = R
cated ad+d”

ac+ed be+d? ca+ed ad+d’

5 a’+be ab+bd a*+ad ab+bd bc—ad 0
A —(a+d)4 =( J_[ ):[ 6 b ) :(bc—ad)(
c—ad 01

10

=(bc—ad) L.

T
529
e ][
128
5
Solution : 7
, | _[5+2+45 35+4-9) (52 30
T 142440 74+4-8) |43 3

g 19243
. (4B) _L30 3/[ crereeee (D)
o (1105 > 1 5+2+45 142440\ (52 43 )
BT AT = 2 2= I'= (2
72 -y ) 340 “+4-8) |30 3

~ From (1) & (2), (AB)"— 5" A% Hence proved.
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