CCE SAMPLE QUESTION PAPER

SI* COND TERM (SA- -

_ MATHEMATICS_
By _ (With Solutions)
. CLASS X

General Instructions : :
(:} All questions are nmnpm":on

- (i} The question paper consists af 34 que&rmus‘ divided info ﬁmr sections A B, C and D. Ser. mm A

- comprises of 10 questions of | mark each, Section B comprises of 8 questions of 2 marks each,

- Section C comprises nf 10 questions of 3 marks each and Sec nfm D comprises of 6 qucsnons of Lo

S dmarkseach, . . IR
(t’:‘:‘} Question mm;ben V1o 10 in Secmm Aare mu!np!e choice qrresrmm where ye \(m aré to ve(c’cr ane -
correct option out of the given four.

(iv). There is no overall choice. However, internal dtmce fras bcen provided in [ guestion of wo

marks, 3 questions of three marks each and 2 questions of four marks each. You have to artempt -
only one of the alternatives in all such questions. . :
( v) Use of calculators is not permitted.

Qm) stion mmrben 1 to 10 are of one mar& each,

“are.

(a} - I

u .'{b):; L3

Mim b_JE_tQ

. @ *_1’,,3 AETUTEER

RS So!utmn. Chmce {a) i correct e
. For equal roots : D = b~ 4ac = 0.'.' L Ly G
(4L)~-4(1}(A~4 + '>) = {r+4kr+£(k 1) +2 0_":513__+4k%+(k3—k+2)':(}]

u

1 The mlues 0!‘!; for “lnch the quadmm equation x* + k(dx + L I} + 2 0 has equ‘i! roots s
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. If the sum and product of the roots 0[‘ thc c;uadrauc cquatlon ax Sx te= 0 are both
equal m 19 then the values of & and ¢ are” W et

(a) = and—5 . B ._ (”)

{c) 5 ’md 2— - (dy

o Snlutmn. Chmcc (b) 15 corrcct

cenand e

=10 and  S=10

N Ifthe numbersa.b c,d eform dnAP then the nlue ol’a 4b+6c 4(f+€lS
@o - T ) B
© 2 IR U () JE
S{)luhon Cho:ce (ﬂ) is correct. . '

Since a, b. ¢, o, e are in AP, lhc:rciorc
- a=fistterm s T
o b = second term = a + d|; where d, is common d:ﬂcrmcc [T
. c=third term =a + 24, -
L d fourth tekm = a + 3(!,
e = fifth term —a+4d,
Nowa 4b+6c dd+e - ' S '
.-a«~4(a+d}+((a+7dt) 4(a+ ?d,)+(a+4a',) S
'-'—(a~4a+6a 4a+a)+(—«4di+ 12d, ~ 17a'[+4d|) SRR
D —()+0
o 4. “Fhe value ofa_m ﬂ'zo ‘for theAP. 9,—14 —19 v K is

(@) -30 (by 40

() =50 . () —60°

Solution. ' Choice (c) is corréct. o

Given, AP 1s-9,-14.-19,- 24, RIS o
ay=-9 a;=-14,d= commondnffcrcncc—m—a, =4 —(-N==-1449=-5

.




- Now, ayg - ay = [a)+ (30~ 13d]- [a| + (20 - 1)d}

tyy = g = (ay + 29d) — (ay + 194y _

g — iy = 29d — 19d R

ayy ~ ayy = 10d :

{yp ~ (ho = [0 x (— 5) o

{h(}*-(hﬁh":)ﬂ . ) ' Lo

5. A cardisdrawn from a pack of cards aumbered 1 to 52. The pl"ﬂbilblll(\r that :he numbtr
on the eard is a perfect square is :

Wb b uyy

el Cws
_(“)-.52.______'. L F O

So[utlon. Cho:cc (a) is corrccr . : .
Smce. therc are 52 cardc. numbcrt.d l to S" m a pack Ihl.[‘t.f(}l'\., (he Ioml numbcr of poss:b!c_' '

' ou({,omcs =52,

There are 7 perfect qqmrcq viz., 1%, ?,“, 3. 4%, 5%, 6% 7
Let A be the event that “the number cm thc card is a pcrlcc( square”, then the outcomﬂ ['a»our':blz,'
wA=7 : :

So. - P(A)=

_?3|‘*

o '. 6. lfP(E '4) is the m:d-pmnt oi' the lme segment Joxnlng lhe points Q(—- Ty 5) and R(- 2, 3},; o

thcn the value of @ is o o o
@ -4 S -"(b'} g
© - 12 IR : (d_} R
. Solution. - Choice (c ) is Gorrect, - .
Smu: P is the nud po:nt ot the Imc segmmuommg pomu. Q and R thul

Co 6= ‘ and —--5” =4

7. The inmer base radius of a cylmcler and the base of a solld core are cqual When thls conc'ﬁ. SRS

' 19 fu!iy :mmcrs'ed in the completely ﬁlled c\lmder, iu of the wolume of!u;md flous out. The ra!:o of._'

R the he:ght of Lylmder and cone :s
' e 2:30 S
s e
" Solution. Chmcc ((') is correct. : : : e
Let r, frand V be the mdtuq hc:gh[ and \rolumc of the cylinder and r|. h; 'md Vi be ihL r1d|u~. he:t'ht' -
“and volume of the cone. :

. (b)3
'{d)3




. [t is given that rE
Yolunte of the cone = :Vo!umc ol the cylinder

= - lr:i-fh, = i(m-zh)

Lo

mo 3 ot
T - !:|—3  L - =
= .. hih=4:3 S
Thus. the r*mo of the height of the cyimdu‘ and cone is 4 3. .
.- 8. In the figure given below, PA and PB are tangents to thc cnrcle dra“n frorn an L\:ternal
' pmnt P. CD is a third tangent touching circle at @. If PB = 12'cm and CQ = 3 ¢m, thcn the length
of PCis o T R

So!mmn. Cho:cc (c) is comct
We have-

N PB=PA=12cm B T T S A T
'md - C@=CA=3cm - [ Tangents from external point to a circle arc’equal in length]
Lcnﬂlh of PC H\ CA
RIS =12 ‘; .

o '.'"9cm..__ . S R .
9, ITthe dnmeter ofa semlclrcuiar protmctor is 14 cm, thcn the per:meter of the pmtuiur is .
sy 36cm e ()14 om e e T :

. (© 28¢m. - (d} ZE em L
St 'Solation.: ‘Choice (¢ is correct: Hs e R
" Diameter (= 2r) of a semicircular protr'lctor =14 cm
:::> 2r=ld=mr=T7cm : : .
-, Perimeter of %Lmlmr(.uhtr pro[r'ictor = Pt.t'lmt,lcr of a 5Lm1c:rcu]ar pomon of ] protr'lctor B
: ' + Diameter of a protractor :

SR e e 2 e [7X7+7 x?)cm »«36 cm »




©10--Atballoon is ‘connected: to'a meteorological ground stand by a-cable of length 215 m
mt.hm.-d at 60° to the honzonta! Assume that therc is no sl.:ck in {ht cable. Tht,n the helght of the
balioon {rom the grou%ni is: T T e e R s A

2;5J‘

f ) -

. Solutmn Cho:cc (a) is LUITCCt o RS
‘Length of cable AC =215 m

- Angle of elevation = 60° .

" In right angled Il‘ldltg]b ABC, we hav

..: : ‘i!n 609 '_.' AB .. S -
' _ AC .
fﬂirAB, L :

-mJ“

2

..ISJ_

- => Hught of lhc b.llioon 1§

Questmn numberv 1 1 m ,’ lS carn 7 mmh each . L B o
11, The roots o« and B of the quadmtlc cquatmnx - Sx + 3(k 1) 0 .m: such th'it - B 11
Flnd k . -

So!utmn._ Smcc a 'md B dre 1hc roots ot the gwan quadml:c cquauon pag 5\ ¥ 3(& - !) = 0 lht,n e

Cad ('113 Y

- But - - {3* lI (m\cn}

L Addmg (b and (3) _ v’.'
B T R

Putlmga 8indl), wcgct . o

8+B 5 2:9 B_.’ 8““_’;

._._'Subsl:tulmg the' v*sluc-, ofa 'md{}m (’?) we gu o

BN=3) =3k=3" :

-2 =3k-3 .

3k=-2443-

k=-21

k=-7 "0

4y u_;uﬁ' "



12, There are 36 cards; of same size, in a bag on which numbers I to 30 are written. One Lard
is tahen out of the bag at randem. . .. ... o : wote
Find the probability that the number on thc selccted card is not (in ;snble ln
Solution. Total number of cards from numbers | to 30 are 30.
. Total number of outcomes in which one card is taken out at random are 30, U
Oul of 30 possible outcames, 10 outcomes (3, 6,9, 12, 15, 18. 21, 24, 27, 30) are ﬁwour‘:bIL to the
number on the selected card is divisible by 3.
" 20 (= 30 - 10} outcomes are lavoumblb to the number on the selected card is nat dwmblc by 3
HLI'ICL P{lhdl a number on the selected card is not divisible by 'i} S
_20_2
' T30 3
13 Te fi f'gurc, 11‘ LATO = 40°, find 4AOB

Solutmn In A?}iO 'md f\TBO we haw, o R R
- TA=TH . R {Tdnrrcnm from an t,xu,ma! pomt T'irc t.qlmli

o '. OA=08 =~ = L B _ - {Radii of a circle}

- or=o0r : : S [Common

. ATAO = ATBO - {By SSS The.orcm ot‘connruulcci
- LATO LBTO R

o AATB AA?O + ABTO = 24ATO 2x 40" =80° . . -
Smcc the angle between two tangents drawn from an exteérnal po:nt toa LITC]L is supp[czm.nmr\r to
th angle subtended by the line-segments Jomms_, the pomts of contact at lhc cualrt, €. SRS
f_‘AOB-z—MTBHISU"'_“'- e : o : Ll
= LAOB = 18(° - éATB L
z:>"-_ AAOB = 180°-80° - . - - S
CZAOB =100 o ' TR
o 14 For what value ofp, are the pmnts (2 1), (p, - l) zmd (—1 3) colhnenr_ e
... Solution.  Sincc thc g:\ en pomts are coflinear, therefore, lhc area of lhz, lmnglt, formcd'by lhcm :
'muslbczcro:e : o :

L 7; f-"l(}'z - \1) +".i'2"(_#.-# - \1} + ‘r3£\~l: =¥l = 0 whc;’é. ‘t '52_,' ¥y =1 x3= p (o
=i - DD+ =0

- lsgpan




m. ' _ | _—{~10+ap]

. - R -_"_'1—5+p {}
= . - e . i"
Verification : - T

 Ara of&*%{"(« 1 -1)+5(3 r)+(u :)(1 + z);

m;{~8+l o) ~0.

1. Fmd the penmetcr of fi Fgure, where AED :s .x semi- urcle dnd ABCD isa rectang!c
So[utlon. Perimeter of figure A D

-_--._AB + BC+ CD + ]L[]Llh of AED

]
P}
hall S

L}

=20+ 14420+ »;(C;rcumf‘crt_:ncc o_f 4 c.ircl"c)_: o

=20 ¢cm
-20.cm

o sdem

=s4s %.;%'(2})5: |

B l4em - C
- [._.- 2r=RBC=14 Cm}

. [ "3
+

Clsgy —1(14}

. ‘—~54+?u.

'-—s4+7x::g,~_

=54822 L
o A chord 0[‘:! cnrcle 0!‘ radlus 14 Lm subtends a rlght angle zlt the centre. What i thc drea of the--_ N
“minor sector 7 IR AN -
Solutlon Area of lh:, minor sector of an ang!c 90" in a circle of radtus 14 CmE g T

360"

o : . .-:
290y 2_2 % (14)~ om?
360” 7

o L ixﬂxmx"’ cm

g 16 Adem cubc is cut into 1 ent cubes, Calculate the !ota! surface areéa of all the smali cuhes. i
Solution.  Each edge of a small cube = 1 cm
- - Surface area of each small cube = 6 x (l')_z- =6 cm_z. T S
~ Volume of a bigger cube =@ =64cem® .




Volume of a small cube = (l_)3 =1 em?

. Volume of bigwer cube
Number of small cubes = 28

Volume of small cube
_ T Set
'I'o[.i! ﬁur[llcc area of 64 strall cubes = 64 x 6 = 384 ¢m? R _ o
17. ABCD is a ficld in the shape of a trapezium. AB | DC and .éABC 90° A’DAB - 60°. Four
 scctors are formed with centres A, B, Cand D (see i Fgure) The radius of each sector is 17.5 m.
Find the total area of the four sectors.
Solution. Smc&. AB EI D and A’ABC‘ 907, therefore ZBCD 90°
A!qo R T "ZDAB=60°
ZABC + ABCD + ADAB + ZCDA = 360°

T . [Sumof mter:.or 45 of a irapczlum (or a qu’sd) i 360°]
o = 90°+90°+60°+ACDA 3607

[Ln't_n}

= 40P ELCDA=R |
m eI ZCDA = 360° - 240° = 1'!0" =

Total area ot' thc four sectors

= Area of sector at A + Arca of sector at B + Arca of q:,clor at C + Arc'l of ‘::,ctor at D

_60° 90° 90° 120°
XX 17.5)° + X7t x(17.5)* + =—x X E?5~+—x %(17.5)°
360° (17> 360° (T2 qg0e X T T + e XX 173)

S L[ 60° 900 90 fa0e] . v TS M
,th 175 o == + + R S T :
R <7 2 [%m 360° " 360° _--36{)°] s M
s = x(175)? [36{) ] L
o 360°
znx(l?.S)“xl :
_22,35.35
| 77277
R 51925 __1_ '

L 18 In Fgure, f'nd thc pcnmetcr of slmded rcg:on W herc ADC AL‘B xlnd BI C are sem: urclos'_
) on dlameters AC AB and BC re';pecmeh. L -

R 3

L

X, SN — ]

. Snfuﬁnn I f‘ﬂurc d1amc£cr<; 0!‘ semi-circles AEB, BFC and ADC are AB = SI'E:'m;"BC =ldem
Cand AC=AB + BC = {2.8 + 1 4) ¢ = 4.2 cm respectively.. S




*+ - Perimeter of the shaded region
= Perimeter of the semi-circle on AC as diameter
+ Perimeter of the semi-circle on AR as diameter R . L
+ Perimicter of the semi- (.lrLlL on BC as dmmu{_r _

SR '(Diam'é{c'r .-1C) : [Diamétcr 'AB) : {Dmmeter BC\
=T + 1 + 1t

2 2 B R R
- e (2R Diameter
[ Perimeter of a semi-circle = r = n(?): K(M%;_ .

%—[Dlamunr AC + Dl‘lmt((.r AB + Diamf.[cr BC}

. %’E{é;v 28 '+ L4 cm ?_
= %[3..'4] cm -_
=42n 42:‘:—"(':':1'1*132{:111

Quemou number\ !) to 28 carn ?mah{s each: S o : L
-7 19. TA and TB are tangents from T to the circle mth ccntn_ 0 At a pmnt L tangent IS dr'm n" S
Luttmg TA at C and TR at D. Prove that CD = CA + DB. _ i S A
Solution. We know that the lengths of tangents dr‘zwn
' from an cxlerml point to a circle are qu.ldl

CTA=TH . L LD [’Icl!'lf't.ﬂ[‘i from T} T
L CA=CL . n(2) [Tangents from C}
o BD=DL ...(3) {szgents from D]
_ Now CO=CL+DL". _ o
RN CD=CA+ DB [uqmg 2) and (3}} S

R 20. PQ is a chord of‘lcngth IG cm ofa circle of l":'ldlll‘i 1() e, The langents '1t I’ and @ intersect - :
o at a pomt T(sce i‘gure) I‘md the lcngth o!‘TP R R :

“-* Solution. Since OT is perpendicular biscetor of PQ, therefore * =+



PR=RO : IS ¢ §'
But - PO =16cm (giveny - T e
= VPR +PR=16 - _ 3 : fusing (B)]
= PR=S w0 e
= . .. R@=PR=8cm . . . T 2y [using (D]
In rlght triangle ORP, we havc - o ' T

- OP* = OR? +m-,_____ T

OR? = Op* - B
032 100 ~ 64=36' _ _ S
ince TP is o0 mngem to circle with centre O and OP is its mdms lhcn.ﬁm_ R
COPLTP . SRS
f The tanbcnt at any pomt of a circle i is pcrpcndzcuhr to l!u, radius lhroui,h thc pomt oi (.(}n:dcll
ZOPT =9 .
ln right triangle OPT we have.

[ ¥’ ?

wn

Y

_ OT- Pr~+0P~_
=5 (TR + OR)' PT? 4100 - __ Dot e T
= (TR + 6)* = PT? + 100 T o RN (Y
In right triangle PRT. we have : o S

_ PT-_1R~+PR-
S m Pr-_m~+64
me (4) dnd (5), we have R P S
e (m+6)~'~(TR~+64)+10
':> TR- + 36 +12TR = TR + i64
= !’JTR {28

::, CliTp= 32 32

dS) using ()]

Now lmm (5) and (6) we get L T
(32) 64" 109_.; PTI

':Z'PT
T3

024+ 576 1600
C 21 The sum of Stll 'md 9th tu*ms o[‘ an A P. is 72 and the ‘;um ﬂf Tth .md IZth tcrms is 97.' '
_ Find the A.P. - s .
Solution, L{.t ] 'md a' be !h{. f'rst term and common dlffcrencc ofan AP ¢ a + d’ a + ?.d ..... .

It is given that : L _
The sum of Sth and 9th termis of an' AP is 720 ie.. ) ts+tg=T72 S D
and the sum of 7th and 12th terms of an AP, is 97, ie.. +ty=97 v L D)




- Re-writing (1) and (2) as.
{la+4d)+ (a+ 8y =72 S T P B Coe
Sz o 2a+ 12d=T72 L S P o (3)
: and(a+6d)+{a+!!d) 97 . R S L I . o
= L 20+ 17d =97 - L e e ()
Subtracnng (3) from (), we'get - T T T '
(?a-!- t’z‘n’) {”a-ﬁ- I2a’) 97 T? '
L= o d= 5 :
' 'Subsmul:ng d=5in (3). we gct o
C2a+ 17(5) 72 TR e R
o 7(:*‘?" 6{)- '
'I'hl:‘; thAPtsﬁ 11, 16 21 e R
- 22.1f (= 5 is a:root of the quat!mtlc equ‘ltlon Zx‘ +px ~15=10 and the quadratlc equauon '
p(r +x} + &k =0 has equal roots, then find the values of p and . R
Solution. Smu.. - 3 is a root of the quadratic equation: v
2¢* + px — 15 = 0, therefore
—5X 4 p(=5 y-<15=0.
50 Sp'm 15 = 0 o
35 =5p=0: '
T Sp=35 0
N A '
uquulmgp 7 in given equauon p(\" + r) + L () we get-
_ o 7(1 )+ k=0 : : S
s IR+ T+ k=00 R
" Here,a=7,b= 7andc-k'-' B
" This equation will have equal roots if o
D:scnmm.m: b“«-~$ac~0__. S
L ms ARy =0
R 49 28k *O L
: o 49 ?
i "’8 4

u_u y __u X

sl

I H{,nu, the valucs oi p and R an. 7 1nd E rwpccmdy .
S So!ve thc fol!omng quddmtlc equatu}n !‘m‘x
i Cx? =2a+ 2+ (@t Da+3)=
Solutmn. “Tiie giv en quadratic equation is. S
: X —7(a+")r+(a+i)(a+'§) 0"'
: P oQa+drsar Da+3N=0
- [(a + I} + (a + '%)It + {a + I)(a+ 3) ~U o

==
=




= = (a+k)r—(a+3)t+(a+ D{a+3) = 0
bl [1 —(a+ Dxt+[~(a+x+(a + Dla+3)] =
= Xx—(a+ D~ {a+Bfx—-{a+ 1) ‘*0

= [x—da+ D [x—(a+D}f=
= Either x—-(a+ 1)=0 or x—-{a+3)=
=» Either x={a+1 or r={a+ 3)

Hence,x=a+lorx=a+3. S : o
: 23. Draw a pair of tangents to a circle of radius 5 cm “Iuch are lmhned to (.m.ll othcr ::t an
- angle of 60°.
" Solution, Steps of Cunstructmn : RIS
I. Take a point O on the plane of the paper and draw a mrc!c of r'ldll.lS OA ? cm.’
2. Extend OA 10 B such that OA = A8 = 5 em, S
. 3. With A us centre draw a circle of radius OA = AB =5 cm. Suppmu il mtcrs‘e(:l thé'ci'ré!c drawn
in slep I at the points P and Q. o :
4. Join BP and B(Q. ISR S
. Then BE. and BQ are the rcqmn.d mngcnm which are mclmcd 1o c*u.h mher '1t an dnLIc 01 (U° (ﬂ;cc
l"un,) R : e e
For Justlf' catmn of the u)nstructmn
In ACAP, we have
.. OA=0P= Scm (- Radius} .
“Also, AP=5cm (~ Radius of cirele with centre z’i) -




AOAP is equilateral

=
e ]

ZPAC = 60°
ZBAP = 120°

In ABAP, we have

.:}_

AB=APand ZBAP =

LZABP = LAPB=30°
Similarly we can prove that _
LABQ = £AQB = 30°

ZPBO = 60°.

find the ratio in which 8 divides AC.

and C(d»

\ert:ces

=

)

120°.

24, Find the value of X for “h:ch the pomlq A(— 5, 1), B(i K) zmd C(4 2) are colhncar Alfso_ -

thltmn Let thc poznl B(! K) dw:dcq ACn {hL rduop ! whcn. lhc pom:s A .md C' are A(— 5, 1) o

' AB BC

2r+ 06y =9 |

. Solution.. Let ABCD be a -;quarc and let A~ 1, 2) and C(3, 2) be. thc .D.(a.-. _b) C(_3' 2)
OPPO‘;IIC w,mccs ofa 9quare Let B(r. ») be lhc unknown vertex. Then ™ R KRR ST

(\‘+l)“+(\-’?) .‘(1«..3)~+0_,n)- .
(P 2+ ) =xt x4 9 [Canccllmu (v - 0)- fmm both SIqu}

| Ay B(E:h') 0 wz e
B) using the s¢ction formula, we have S :
B e m and- K= =P +1 ;
: : p+l - p+1l.
5o pal=dp_$ and po 2P +1
: . . p+ I
L o a . =7 :
= “dp-p=1+5 2 and K= "PH__
' p+l _
; . L —2x2
= p=2. ‘and K=M
- o : 2+1
B p= 2 | _: d[‘ld o —33 a1
- chcc ihz. reqmru.l atio i p I, ie., 2 1 and the value of'K is,"-— I:'_." e
Th!. two opposute \Lrtlces ofa square are (- 1, 2) and (3, 2). Find the coordmutes of other two - A

IA]] s;dcs oi a t:quarc a.r{. cqml}

A(_LQ) B(r.y)




= Sx=8§
= x=1
Also, in right triangle ARC, we have
AC = AB? + BC*
= (=3P F2-27 =+ DP =7 + =3P ey =2

= 16+0=(1+ D7+ 0P =dv+ D+ (1 =3P+ 02 =dv4d) 0 frx=ti]
= 27 -8y +8+4+4=16 S
= 2}'2 -8y =1{

- 2}-‘(}-‘ - 4) =) o

_ _Thm lhi., vertices are (1 0} and (l 4) _ - : T
© 25 The angles of elevation of the top of 2 fower from two pmnts ata dxstance 0f4 mand 9m
- from the base of the tower and in the same slmlght line with it complementary. Prmc that the
height of the tower is 6 m. - :
Solution. Let OT be the tower such that © and T be the base and top of the tower n,spt,uwd» Let
P and ( be the points at distancesof 4 m mut 9 i, rupu.m ely from Ihc basa, O of the tower OT
Then QP =9m. OQ=4m T
Let ZTPO = 0. then LTQ0 =90° - O - W T
Let the height of the tower be fr m i.e. O}' = h m
b right AOPT, we have

I:an:QZ_
opP
= dnB‘“! : o
w :_. . 9!.1[1{} B e
Again in righl .LOQT. we have |
tan {90° ~ 0y = or
0Q
N ' u)tﬂ—!*:
=y =40t L _ S (D

Vll:[(lplvm" (t) and (2), we get - -
= (Y tan 0) x («5 cot U}
= = 36 tan 0 cot E} o
e D _16
e fPak
o .-i_’Ihus the huz_hl of tht;: lnwcrls( .. . _ . : :
: 26. Two customers Shyam and I‘Lt.l are w,mng, a p.:rt:cul.:r slmp in thc same “cek {Tues dd\
to Saturda\) Each is Lquallv Tikely to w;:t the shop on any day as another day. What is the
probabifity that hnth will visit the shnp on () the same day ? (i) cunsecume daw ? (i) d:l‘fcrcm
dd"q 0 . : S
Solution. I:di.h customer can visit a shop in (hL s.lmt_ wu.L ndmd\ I’ucsdav 0 S'Ilurddy Lo
Tuesday, chnesd‘n Thursday, Indﬂ) and ‘;d[urdd\ ' :




Two customers Shyam and Ekta can visit a shop in 5 x 5 =25 ways
*. Total number of owtcomes = 25

Shon Tuesday Wednesday Thursday - Friday Saturday
LR CoTuy et b (WY o b (B . e (B b e (8)
Tuesday (Tu, Tuw) (Tu, W }.' ' . .{.T.u. Th} . e . (Tu F) (T{I S) :

{Tu) .

Wednesday ;s P T RERRE RIS
W) . (W, T (W, W) (W, Thy (W, F) (W. §)
Th{‘f;;‘:”-" (Th. Tu) ThW) | (ThTh) | (ThE) | (Ths)
£ ‘E‘li"}“‘ (F, Tu) (F. W) (F.Th) (F, F) (ES).
5”’(‘:;"“-" (S. Tu) CSWh (S Thy.. (S. F}- L (S5.8)

(1) Let A denote the event that two customers will visit the shop on the same «<lay, then
A= {(Tu Tu), (W. W), (Th. Th). ¢F. F}. (S. S]}

. Favourable number of outcomes of two customers visit the al:(’:p on the same day = 3

So, required probability = P(A} = 7_;; 1

-3 2 S S

.. (i) Let B denote the event that two customers will visit the shop on consecutive days, then -

B = {{Tu, W). (W, Th). (Th, F), (F. $)} L

*. Favourable number of outcomes of two customers visit the shop on consecutive days =4+
. 'So, required probability = P(B)} = -;?:
25 _

. {iii} Let A denote the event that two customers visit the :ihbb_ on different days, then
P(Dy=1-pP)=1-L=3,

. 3 5

A lot consists of 144 ball pens of which 20 are defective and the others are good. Nuri will buy

-~ apen if it is good, but will not buy if it is defective, The simpkceper draws one pen at random an(!

gives it to her. What is the probability that - '

- {iy she will buy it ? (i) she will not buy it ? L e
Selution. Total number of ball pens in a lot = 144 = Total outcormes.
Number of defective ball pens in a lot = 20 R

*. Number of good ball pens = 144 - 20 = (24 _ - :
{:‘} Let G the event “the badl pen is good™, then the numbc.r of outcomes idmumhic 1= - 12 -1
. Probability that she will buy the ball pen is G}, ie., o

24 3
PGy = 12431
144 36

(i Let D be lhc event “the balt pen is defective”, then the number of outcomes !Zuoumbh, m_ )
=2(. ;




". Probabiiity that she w:ll not buy the ball pen is P(D). iLe...

.5
PDY = =2
@) 144 36"

27 Hm\ many silver coms, 1.75 em in dmml.ter .md of tluckmss 2 mm. must be mclted to
form a cuboid of dimensions 5.5 cm x 10 ¢em x 3.5 ¢cm ?
Solution. Diameter of a silver coin= 1.75 cm

R'tdlus. of a silver LOI!'I (r} = L;?« cim

nsm?'lu
. =oom
S 20008 L
Thlckncqs Of’l coin = Height () = 2 mm .
' 2 - cm :
105

Vohmn, 01 a ml\rer coin of !‘.l{l!IJﬂ Zc.m and lh:ckntsa %Lm

s vommé of 4 -_'cyt_iride'r_'orr;@dms% '_c_ni“and hoight + cm -
I

cm3

=3_ l lxi

7 8§ 8 5

”_22X? _;__H_;__._..= R S O S

- 8x8xﬁ T ' . _ (D
“Volume of a (.Ub()!d of dimensions 3.5 Lm * 10 em x '% 5 om.. U P '

._is—xlﬂx cm? -
10 2
55x7T 3. - ) L L
5

A

- Reguired number of silver coins
Volume of a {,ubmd

Vo]umc, 01 'ullw,r com T o .I
585%7. ' .
m
___2_____2
T T22x7 P PR RV e
em R T T A
CUBXEXS . e
_ 55x7x8x8x5
T 2x22x7T o e
= 400 o

,_ngmgh}&ﬂkﬁi'




28, In a circular table cover, of radius 32 cm, a design is formed leaving an e(;'ui.!ﬁféifﬁg".._-_":_:. S
triangle ABC in the middle as shown in figure. Find the area of the design (shaded region).. B
A A SR

\“"\\1\‘. ¥

 Solution, Let 0 be te centrs 014 circular table and ABC be the equitateral triangle.
“From O.draw OD LBC. =0 = and b the equ
In AOBD, we have: R,

" cos 60° =90 L. = [+ OB =radius = 32 cm} RN
_ oB 2 32 0
R oD =16cm :

= BDm lﬁﬁ em

3|

BC =280 =2%16+3) = 3243 em
Area of the design (shaded region) e
— Area of the cirole of fadins 32 cm = Area of equilateral AABC

= \:n % (32)" - ‘—? X ('%2\/3-)2] em? . [BC=3243 cm
:[27%'KBEXBQ,QngiZXBZX:i]cm?: I —

[%2_:;2.%;768 Ja) cm?.

“ [:Section ‘D

Qrt’e.ﬁi()ﬂ mumbers 29 10 34 carry 4 marks each. IR R
29. Derive the formula for the sum of first # terms of an A.P. whose first term is ‘a” and the
common difference is ‘d’. ; S



trainer
Rectangle


--Solutidn- Let "a’ be the first term and d the common d:ﬂr_rumc of an AP
' cacaddoa s 2y R T TR e §
Tht, nth term of this AP is : '
d, =a+{n- 1 '
Let us denote the sum upto n it

§ (JF the given A, P {[} b} "),,. {hcn

Sy =a+la+d+..00F la+ (= 2)d} + fa + {n= ])a’] S (2
Also, w rnm{' the terms, stdrtm“ from the last and hmshmrr with :hc first, we have '
= {e + (1 — !)di+{("'+("'««_ 2)'dj+ ...... +(a+a’)+a N LA
-\dd:nn the corresponding terms of equation (2) and equation (3) We have
75,, = [ a)+ e+ {n— ]Jd}f + [(a +d)+ {a +Hn=2)d] ¥ L e+ =Dd) +(a+ D)
o A +[{a+(n—l)d}+(u)|
[ a + (u - i)d+ [”a + (n - [}d} + e + {'Ja +{n - I}a’] + [2a + (n 1 c!f

Nuntber of terms = »
e 25 = R [Ja 4 (i - 1d) s
. _ 8 S _
= §, = 5 {20+ (n—- 1d] e ()

From (A}, we have

*{2ear + (n — 1]

!
" 4

[a+ (a+ (- Dd}}

(ISR ]

% [a + ). where / = fast term of the AP, = a ¥ (n - el

(SR

Scf(q +a,d B ;" : (B} [When_ r:l [‘rq( term, a,, = last term}

=

-

= 7; = (Istterm + tast tum}

30. From the top of a building 100 m high, the anglcs of depression o[‘ the top and bottom of
~ @ tower are obscrved to be 45° and 60° respectively. Find the height of the tower. Also find the
distance between the foot of the building and the bottom of the tower.

Solution. Let AD (= 100 m) be the building and CE be the tower. Let BC = DE = ¥ m, bc thc .
distance between the foot of the building and the bottom of the zowu and C[‘ BD = x m be the height’
of the tower. :

Then.  ~ AB=AD - BD

= T AB=(100-X'm : :

be the difference of height between the bmldm d['ld the tower,

I right triangle ABC we h.nt, ' i

- 00—
= . _ P =

.\.‘




ooz o y={l00-0m kD) i A

In right triangle ADE, we have : - : P 'r T o |
tan 60° = 22 : =
DE Z
L ¥ s
' Ll -
= = 19 m {2) .?’=.. g
e ﬁ _.C 457 ¢ ) B é E._‘f
“From (1) and (2), we get T e Zrm "
t
10()#.":—0&9-;_ | INES
C= 100VE-Je=1000 | S o4 1
= J3x -—lUOﬁ*l[](} g 607 el -
= Jix =10043 - - E ' D

1003~

= - X =
e Y A

= :Hi—o(x -—!]ﬁm
= _~:~[-%-3 J_):n

Thus, lh{. tll\ht!‘l(.b hLl\\ru.:l !ItL fom 0[' lhc bu:fdmL and th !mlmm of th !uwu 1%, 1%9 = 100 /3 It
_ : +3

-
Al

= -;7 73 m .m(! the height of the tower is m(-g (3-+3) m=42, ?:m._ S
LALS m tall boy. is ‘;tandmg at some distance from & 30 m tall bunldlng 'I hc angle of clu'mou ERET
!‘rom his eyes to the top of the building increases from 307, te 60° as he walks towards the b_u:!d:_ng_ N
Find the distance he’ \mlhed towards the building.. < s et .
Solution. Let AB.=.30 m be the height of the .
" bmldmj: LetCD=15mbeatallboy. .
. Let.D be. the, point of observation: of the. angle of .

f_[c\.mon of the top of the building such that ZBDL = 30°.. ==-' _
Let EF = 1.5 m be the position of a tall boy after = 23 %',i‘.

- walking a distance of CE = x m towards the building -~ . L/
- along the same horizontat line, such that F be the 7 IRV ST S |
point of abservation of the angle of clevation of the é’ oy COREEEE i L.

top of the building such that £ BFL = 60°. i ' '

30n

-m

- X
i
z
™
1.5

¥
A
=

- Xm AT



~Wehave BL=AB-AL=30m-15m=285m [t AL=L3m = EF = CD)
" Let o EA=FL=ym o .

In right triangle BFL, we have
tan 60°=&
. N “. FL - - — .
D= 32285 ’ -+ BL =285 m]
...... . - &
" e WSS
o :> : ‘ MQSﬁm : _ : . R D
\'ow in rlght triangle BDL, wc havu ' Sw
an 300 = BL
DL _ o
o 1 25 - o peBL=285m)
3 DF+FL - o e
- 1 _ 285
: 3 CE+EA
e L 285
V3 oxay
= 1+\-=785J— RN : P e B
= . x=285J3- 9%( o o Tusing (1]
= 1—19‘J_m

- 357 The interior of a bm[dlng i§ in the form of a rtght cm:ular cylmder ol‘ mdlus T'm and :
height 6 m surniounted by a right circular cone of \ertlc‘z! angle 60" F:nd zhe cost of pfuntmg lhe '
building from inside at the rate of T 30/m?. b Sl
. Solutien.’ Let r be the radius of a right circular Lyhnder and f: bc :te hcmht
~ Then, r=7mandh=6m -
- Letr (» 7 m} be the radius of the nght c:rcuhr cone 4:1(1 !, be 1tt; shnt huaht and thc semt vcmcal
" angle of the cone ZBVO = 30° = LAVO. : " - L e

In AVOA we have - -

' qm 3(}0 = _Q_‘. L
. VA
g T
e —_= ---«-:




Internal curved surface area of the building
= Curved surface arca of the cylinder
+ Curved surface area of the cone
=2 + =rl
= 7{2rh + rf)

o

‘*‘JH:; “Jlo

T2 41 me

wF

S =572md _ o -
Now, cost of painting the building from inside =T 30/m? = _ ]
So. total cost of painting the building from inside of 572 m* _ R )
=2 (57230) o S
=3 17160, S i
" From a'solid eylinder whose height is § em and radius 6 e, 2 conical cavity of heiglit 8 em and -
of base radius 6 cm, is hollowed out. Find the volume of the remaining solid correct to two places
of decimals. Aliso find the total surface area of the remaining solid. " [Take 7 = 3.1416]
Solution. We have et
Volume of the remaining solid _
= Volume of the eylinder — Volume of the cone

-6 m

}4—6(::11—__'1 |

= Tl - %nr?‘h ¥

= Itr:h(i —i)
3/

: . :_".'8 cm
=31416 6% 6% 8 (1 -“;«] cm’

fririiedlrreet )

. =3.l4!6x6x6x8x~5€m' o

C=30416x192em®
= 603.1872 cm_" T R
o = 60319 cm_3 (upto two places of decimals) B S e
. Slant height Of the cone: OC = (0024 (0/CY2. - - o

- Total surface atea of the rémaining solid B U U R
= Curved surface area of the cylinder+ Arex of the base of the eylinder =i e

-+ Curved surface area of cone. - -

= 2arh + 2 + nrl




=qar[2h+r+1]
= 3. 0416 % 62 % & +6+ 10} em?®
= 31416 % 6 x 32 em?
=603.1872 ¢m’
= 603.19 em? (upto two places of decimals). I
32. A journey of 192 km from Mumbai to Pune takes 2 hours !e&s !n a superl"lst train than
that by an ordinary passenger train. If the average speed of the stower train is 16 km/h less than
that of the faster train, determine their average speeds.
© Solution. Let the average speed of the slower train (Z.e.. ordinary passenger Imm) be v km/h, then,
IhL average speed of the faster train {i.c.. '\UPLI‘IJ‘J train} is (v + 16) km/h
Tine taken by the ordinary passenger train for a journey of 192 km

192 hmm
T 4
'I:mc zakt.n by lhc t’mcr train for a _]Ollrllby nl' 19" km
. : hours
. : (x -+ i6} :

.lt is given ‘that ¢ a journey, of 192 km from Mumbm 10 Pune takes 2 hours, Icss by ;1 supuhm train
Ih:m by an Ordmdn pd%cnﬂcr truin.. o : I v :

192192 g
X (x+16y
= 192 {-‘-"— * ] =2
X x+1i6
S "'i'g'ﬁx[{x-'-iﬁ}— X ')
vx+ 16
Y 192516 = 2x(x + [6)
S S92 x 8 =xt 4 16y
= X +161— 1536 =0
= Fa 48 - 32¢~ 1536 =0
s 1‘+ 48) =3 +48) = 0.
S (e A8 -3 =0
= Either x+48 =0 or x-32=0
= Either. . y=<d48 or x=32 . . S
- . x=3 R O bunu Ihu spc:,d cannot be ncmlnt,]

: . Hence, the average -\pccd ofordumry p‘:sscns_cr train is 32 km/h and the average: spccd of faster
train is 48 km/h., - o
33. Kaisthe ]ength of one of the sides of an tqmlateral triangle ABC, base BC lies on x-axis
and vertex B, is at origin. Find the coordinates of the vertices of the triangle ABC.
Solution. Since the base BC of dn equilateral AABC les on x-axis and vertex B, is'at ong,m
Therefore, the coordinates of B and C are (¢, 0) and (¢, 0). Let AD be the pr..rpuld:(.ular from A on BC,
then D is the mid- po:m of side of BC Therefore, coordinates of £ are | :

AOG+a 0+0 _ -(-{0
2 2 )\




{n right lrmnﬂlw‘t[)B we hd\t T y'
S L ABT=ADY+BDY R

.1 e . | ‘ “\
= @ = AD? +(—m0) +O-0F
LTI _’._ B ' ' a
_ gt
- _3at _{EaY st AD@2ON |
I N N B BO.O) « Ci{a. 0)
¥

e AN
Thus, the coordinates of point A are (-‘;. -"E—("J

- Fa

. Hcmc. Im, vcrl:ccs of the triangle ABC are A(Z fn] B(ﬂ ), C(a .

34. The radius of the incircle of a triangle is 4 cm and the scgnunlq 1nt0 “Iuch one side is-
divided by the point of contact are 6 em and 8 ent. Determine the other two sides of the triangle.

Solution. Let ABC be a triangle. A circle with centre O and radius 4 cm is :nﬁ.mbu} in [hL Ir:dnblc
ABC.

' fcm . 6cm ' '
The pcrpcndtcuhr oL from the centre O to the side AB of ABC divides IhL side AR bv the- poma of .
contact L into two segments AL =8 cm and BL = 6 em.
In figure, AL and AN are the two tangents from an external point A to the circle with centre O .
AN =AL=8cm [ AL=8§ cmi '
_ [~ The lengths of tangeats drawn from an LX{C[TId[ point to a circle are equal]:
R Aﬂdm BL and BM are the two tangents from an external point B to the circle with centre O,
BM = BL =6 c¢m [ BM=6cmj
[Same reasoning as above] -
Further, CM and CN are Ihc two tangents from an external point C to the circle wnh centre () '
: .. CM =CN=xcm,say. L
Nm'. 0 AB =AL+BL =8+46=14cm
_ ' BC=BM+(CM=6+x=(6+x)cm . S T .
and . CA=CN+AN =8+.c=(8+)cem : o




2s = Perimeter of a triangie ABC e
= AB+BC+.CA=14+(6+0)+ (8 +x)= (28 + ey em

e :_ s=(l4+)cm
Arca of AABC = Js(s — AB)(s — BC){(s ~ CA)
= JOd+ )i+ x — ]4)(14+ v 60— )44+ x-8-x)

) . = J(14 + x)(xH8)6)
Now join OA OB and ocC. o
R Area of AABC Area of AOAB + Art_'l nf AOBC + An.’l of AQCA.

= JIATOENG) = -% % AB ¥ E < BCxr 4 2% CAxr

o =

= lJ{AB +BC+CA]

l}al-—-

. m\[(i-H» r))ﬁ fx48 :-7 5 (73+1t-}.

B WP rx48 '-'>x'v X {I4+ 1}
.."Squ'mm_ both sides, we get
o (l4+1}>~:1>~:48——16x(14+1)‘

:> Ax3 =14d+x
= Ax-x = 14
= 2x =14
= x=Tcm

respectively.

D)

..(2)

- [using (2]

xﬂix(”8+‘71} e .[using_(l)gild r=4cm}

Hent.e the other two sides of 2 lanh. are 13 cm (BC ( + 7 H) and 15 cﬁi (CA. =8+7=15)






