FISHTS] AGIIRYTIToIhT
eladiT AATRAs TiaT-20¢8

o (Mathematics)
el : go A ;3 HUel quUITSe : bY

Tl ¥ AT B | (Attempt all questions)
1. & Yo AT Feda-Ra foemelferTs |rfeca T Hlid i AUS AT TRUHT Teh TaerurmT 40% remeffeee afeea v
TRTTERT, 65% o T THURTTRT T 10% o ot 3 Hed it Uf TF TUTRT 131 9

In a survey conducted among the students studying in grade 10 at to explore whichever School
among literature and music they like, it was found that 40% of them liked literature, 65% of them
liked music and 10% of them liked none:

() Ih WAGIUTHT 3l T HF AT Torermeffeht SHeeTs TUHTeHeRAT HehdT TieTerd |

Write the cardinality notation of students who did not like any option in that survey. [1]
@) f 1 AR 30 ST ATfec THTT G e TS WIS T It HelequrHT i SHTet Wi forue forg,

T TSR |

If there were 30 students liked both of them, find the number of students participated in the

survey. [3]
@ HITSrhT SITeRRITS Sf==H1 fosror e | Show the above information in a Venn diagram.  [1]

(=) e I 7 TS feremefiewwed 10 ST famefiesa afs w@ifia 7 st S fousnt sawm wnfec w7
TR T Efta 7 wrs feremeffewaht st i g feame weE |

Find the ratio of students who like literature and music if 10 students out of none like
students answer that they like music. Calculate. [1]

Solution:
Let, L and M denote the set of students who liked literature and music respectively and n(U) = x.

Then, n(L) = 40% of x = 0.4x, n(M) = 65% of x = 0.65x, n( L U M ) = 10% of x = 0.1x.

(@) The cardinality notation of students who did not like any option in that survey is given by
n(LuM)=0.1x.

(b) n(L N M) =30
We have, n(U) =n(L)+n(M)-n(L~AM)+n(LUM)

or,X =0.4x+ 0.65x — 30+ 0.1x
or,x =1.15x-30

or, 30 =0.15x
_30

onLX =515

SoX =200

Hence, 200 students were participated in the survey.
NB: Give full marks for other relevant process with correct answer.

U
(c) Showing the above information in a Venn diagram, L M
(d) n(L) =80,n(M) =130 +10=140,n(LUM )=20-10=10 Izo
._nh(L) 80 _
Ratio = n(M) = 140~ 4:7

Thus, if 10 students out of none liked students answer that they like music, the ratio of students
who like literature and music would be 4: 7.
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2. HeRTITer SATOTHT T et gaeTs 1 anfent ffta . 6000 s Tk 6t faus | arforaTer 12% sredaniyes =ifshar
TTAGA T TIAATA 10% AT AhIT SATHAG AT Tl ool HUBH | SATOTATE . 89.40 ST TierT weaT
et fafsdT )

Prakash lent altogether Rs. 6000 to Arnima and Elina for 1 year. Arnima agreed to pay half-yearly
compound interest at 12% p.a. and Elina agreed to pay quarterly compound interest at the rate of
10% p.a. Arnima paid Rs. 89.40 more than Elina as the interest:

) P &eh! T AT R% 3TefaTiNe SATSatel §7 311 w53 =< CI ¢ P, T, R T CI &l §Fad Tiefe |

The half- yearly compound interest on a sum P in T years at R% per annum is Cl, write

down the relation among P, T, R and CI. [1]
@) SERTRTCA GAACTS Shdl i TohH ROTHT fgUahT fore ? ol erTrsgerd |
How much amount did Prakash lent to each? Find. [2]

@ TRTIT Itk TohH SATETATET TR Ufgeteh sATSIetAT 3Telaniien =ifsha saTsiet T 3HTeh TIshia saTsiatel
SIEEATS faUsh! WT FHeh! TS hiet B g ORIl ? ol RIS |

Whose interest would be more by how much if Prakash gave half-half amount to them in
previous condition? Find it. [2]

Solution:
Suppose, the money lent to Arnima = P, = Rs x. Then the money lent to Elina = P, = Rs (6,000 — X)
Time (T) = 1 years

R et
(@) Half yearly C.1.=P Kl + ﬁ) - 1}

or Arnima alT-yearly compouna interest rate = o p.a.
(b) For Ami Half-yearly compound interest rate (R) = 12% p

C.I. (Arnima) = P, [(1 + %)ZT - 1}

_ 1221
—x[(1+200) —1}

=0.1236x
For Elina Quarterly compound interest rate (R) = 10% p.a.

C.I.(Elina) =P, [(1 + %O)”_ 1}

= (6,000 — x) Kl + 41_(%)4 - 1}

=0.1038128906 (6,000 — x)
=622.8773436 — 0.1038128906x
According to question,
C.1. (Arnima) — C.1. (Elina) =Rs 89.40
or, 0.1236x — (622.8773436 — 0.1038128906x) = 89.40
or, 0.1236x — 622.8773436 + 0.1038128906x = 89.40
or, 0.2274128906x =712.2773436
or, X =3132.09
Also, 6000 — x = 6000 — 3132.09 = 2867.91
Hence, Prakash lent Rs 3,132.09 to Arnima and Rs 2,867.91 to Elina.

(© For Arnima Principal (P;) = Rs 3,000 and half-yearly compound interest rate (R) = 12% p.a.
S RYer
So, C.I. (Arnima) = P, [(1 + 200) - 1}
_ 12251
= 3,000 Kl + 200) - 1}
= Rs. 370.80
For Elina Principal (P;) = Rs 3,000 and quarterly compound interest rate (R) = 10% p.a.
. _ Rt
So, C.l.(Elina) =P, Kl + 400) - 1}
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_ 10Yex1
= 3,000 [(l + 400) — 1}

=Rs. 311.44
Difference between the interests = 370.80 — 311.44 = 59.36
Thus, Arnima’s interest would be more by Rs 59.36 if Prakash lent half-half amount to them in
previous condition.

3.  WTeatHe: qgehl Uk TTUTA TITeTehet SATHET USRI T 80,00,000 ATE %. 20,00,000 T HR TS, 60,00,000 HF ST
RIS | 2 THEFH HTERT Hed ATTHH 6% T 3T ThTT GTE 53 TS W TRITRT 7ed 10% T S Thid I
D |
A secondary level Mathematics teacher purchased a car for Rs. 20,00,000 and land for Rs.
60,00,000 from the amount Rs. 80,00,000 which he had. In 2 years, the price of the car has been

decreasing at a compound rate of 6% per annum, while the price of land has been increasing at the
rate of 10% per annum.

() TN SFACATHT FHRH! Hed [ehTe T T |
In such condition, write the formula to calculate the price of car. [1]
@) 2 avufes 3o SITTeh! Hedl hid I, 0T S Ter |
What will be the price of land after 2 years? Find it. [1]
@ 2 TS SR T STTEhT STFHT Hed Shict STaRTAet Ses a1 5ee? TTUMET TRy |
Calculate the percentage by which the total value of the car and the land will increase or
decrease after two years. [2]
Solution:
Here,
Cost price of car (V,) = Rs 20,00,000
Cost price of land (P,) = Rs 60,00,000
Time (T) = 2 years

Rate of depreciation on car (R) = 6% p.a.
Increased rate on price of land (R) = 10% p.a.

. . R\T
(a) The formula to calculate the price of car is V1 = Vo(l - )

100
(b) For land
Cost price of land (P,) =Rs 60,00,000
Time (T) = 2 years
Increased rate (R) = 10% p.a.
Price of land after 2 year (P1) =?

R\T
We have, Py = Po(l + 100)
102
= 60,00,000(1 + 100)
=Rs 72,60,000
Hence, the price of land will be Rs 72,60,000 after 2 years.

(c) For car
Cost price of car (V,) =Rs 20,00,000
Time (T) = 2 years
Rate of depreciation (R) = 6% p.a.
Price of car after 2 year (V) =?

R\T
We have, V1 = Vo(l - 100)

6 \T
= 20,00,000(1 - 100)

=Rs. 17,67,200
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Hence, the price of car will be Rs 17,67,200 after 2 years.
Again, total cost price of the car and the land = Rs 80,00,000
After 2 years, total valuation of the car and the land = Rs 17,67,200 + Rs 72,60,000

=Rs 90,27,200
Difference between the total costs = Rs. 90,27,200 — Rs. 80,00,000 = Rs. 10,27,200
Diff 1027200
Increased percentage = Less t:)taelrzgfou nt X 100% = 8000000 X 100% = 12.84%

Hence, the total value of the car and the land will be increased by 12.84% after 2 years.

4, T 12 AT FreATaA T faemef faremarer seefera Se’ (AUDS) Ueh aiTer JuTell S0at 90 T 3Tt el Fureft
ToATeRt 3TE¢fora Sor Tt e | @me femafes sregfora serent qommT FuTelt Tt 10% iferdeaT wus T
3T 3T SONATS WiX AUTet TETHT |TEET IS G 1,20,000 T WIS |,

The student Bidhata who studies in class 12 exchange some Nepali rupees into Australian dollars
(AUDS$). One AUDS is equal to NRs 90. After 8 days, Nepali currency is revaluated by 10% in

comparison to Australian dollars and he exchange those dollars into Nepali rupees bearing a loss of
NRs.1,20,000.

) Tt fafa s fd g2 What is the new exchange rate? [1]
(@) foreTaTet AT i Telt THTeh! TELTI STR T Ues | IeT TeTerd |
How much Nepali currency was exchange into Australian Dollar by Bidhata in the beginning?
Find it. [1]
(m T 75T 10% ST g1 Hel 10% SaHed HUsh! WY [SruTaTerTs Sid TTe6T T T geedt ol
ST |
Find how much profit or loss would have been made to Bidhata if the Nepalese currency had
devaluated by 10% instead of 10% revaluation. [2]

Solution:
Here, exchange rate: 1 AUD $=Rs 90
Rate of revaluation = 10%
@) New exchange rate: 1 AUD $ = Rs 90 — 10% of Rs 90 = Rs 81
(b) Let, Bidhata exchanged x AUD $ with Nepali rupees.
Then, C.P. of x AUD $ = Rs. 90x
S.P. of X AUD $ = Rs. 81x
According to question,
Loss =Rs. 1,20,000
or, C.P.—S.P. =1,20,000
or, 90x —81x =1,20,000

o, 9  =1,20,000
120000
or, X =
9
_ 40000
or, X =73

4
She exchanged OgOO AUD $.

. 40000
So, exchanged money in rupees = 3 X Rs 90 = Rs. 12,00,000

Thus, Rs 12,00,000 was exchanged into Australian Dollar by Bidhata in the beginning.
(©) When AUD $ was devaluated by 10%
New exchange rate: 1 AUD $ = Rs 90 + 10% of Rs 90 = Rs 99
40000 _ 40000
3 T 3
Again, difference between Nepali currency in the transaction = Rs 13,20,000 — Rs 12,00,000
=Rs 1,20,000

Exchange of AUD $ x Rs 99 = Rs. 13,20,000
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Thus, she would make Rs 1,20,000 profit if the NPR was devaluated instead of revaluated by

10%.

5.  TU3CT GIVITATeRT FIEHT TSt Te aRe 10 fire smer gEefiet fueeites Hfer 38t siTenent T Ueh 52T IR
Tihe 3aTs WuenT fuRTfise® URauent ) | Toieh TUeerent TR 6 fhe x6 e o |

There are two pillars with a base 6 feet x 6 feet and height 10 feet of each in a stadium. A pyramid
of height 4 feet is placed on the top of each pillar.

() foaTfieh! 3=Tg @ T HTHTER! THITS b AT Bgeh 3T T TS H e |
Write the formula to find the slant height of the pyramid if the height is a and length of base is
b. [1]
(@) FRTftree®eh! Bgeh Udeeh! &% FHid g Tl TSR |
What is the lateral surface area of the pyramid? Find. [1]
m ToRTfie TR [UTTREEHT TG THTISH fie Sdgeh! &hel [edTel TR 0T TSR Y |
Find the surface area of pyramid shape pillars that need to be calculated for the painting
purpose. [2]
Solution: \
Here,  length of the base of each pillar (L) = 6 ft. *’; ,,,,,,,,,,, ‘b
Breadth of the base of each pillar (B) = 6 ft. £ 1 &
Height of each pillar (H) = 10 ft. 6R - o =
Length of base of each pyramid (a) = 6 ft 4 ®
Height of pyramid (h) = 4 ft.
v A
@ Height (h) = a and length of base (a) = b 6 ft.
So, slant height of pyramid (I) =\ / + h? e, 1=~ / + a
(b) For a pyramid, slant height of pyramid (I) = \/ 5) * h® = \/(5) +4%=+[25=5ft.
We have, L.S.A. =2al =2 x 6 x 5=60 sq. ft.
So, the lateral surface area of the pyramids = 2 x 60 sq.ft. = 120 sq. ft.
(©) Now, the lateral surface area of each pillar = 2H(L + B) =2 x 10 (6 + 6) = 240 sq.ft.

6. == A 9T THERT TATSURT SRTER TR WURT TeAT T ATAT 2E@TSUh! )| forer B 6t
HIE AT T A AT AT TILT HIh 319 9 FHaTgRT S50 S |
There is a cylinder and a cone with the equal base in the figure A which is

made by Ram. A solid shown in the figure B is formed combining the
cylinder and a cone of the figure A made by Sita.

Also, the total area of a combined structures = (60 + 240) sq. ft. = 300 sq. ft.

Ans, the total area of 2 combined structures = 2 x 300 sq. ft. = 600 sq. ft.

Hence, the total surface area surface area of pyramid shape pillars that need to be calculated for
the painting purpose is 600 sg. ft.

14 cm

(F) AT ST Hh 319 ST 5k Aeh! SAHAh! G ATETery |
What is the formula of the curved surface area of the combined solid
figure made by Sita? [1]
(@) fom TR A HTCETEUH g9 31 FEqesehl YEIDe TUHaeeh! &Hhel Tl oS
ferfieeeh! &EheTeh! AMTHhe i g7 TdT TSR |

Find the separate total surface area of solid objects of the first figure
and calculate their sum. [2]

14cm

Figure: B
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(M) T T A AT TS 31 SEEeh AhCThl AR T o TFi B ol €3h 310 el &hel SR 57 ?

e W Shiceh! e § U1 SIS TR |
Is the sum of the area of solid in the figure A equal to the total surface area of the combined solid
of the figure B? If not, find the difference. [1]
Solution: 52 -
@) Here, the solid figure made by Sita is composed up of a <_>‘<____>
cylinder and a cone. _ o e , _‘_\
Thus, curved surface area of the combined solid figure made by & v
Sita = C.S.A. of cylinder + C.S.A. of cone B -1
=2nrh + mrl Figure: B
=nr(2h +1)
(b) Here, the solid figures made by Ram are a cylinder and a cone.
For cylindrical shape £ il
Diameter (d) = 14 cm r=7cm = @ l§ =
Height (h) =30 cm : -
Now, T.S.A.  =2ar(r +h) Flgure: A
=2x%x7(7+30)
= 1628 cm’
For conical shape
Diameter (d) =14 cm sr=7cm
Height (h) =24 cm
Slant height (I) =+/r" + h* =/7" + 24° =25 cm
Also, TSA.  =ar(r+1)
= % x 7 (7 +25)
=704 cm’
Again, total surface area of figure-A = 1628 cm® + 704 cm® = 2332 cm?
(©) For cylindrical shape < - >
Diameter (d) = 14 cm r=7cm \
Height (h) =30 cm ?1’]

Now, C-S-A-(cylinder) =2xnrh

Figure: B

=2x % x7x30

= 1320 cm?
For conical shape
Diameter (d) = 14 cm Sr=7cm
Height (h) =24 cm
Slant height (I) =+/r* + h* =1/7° + 24 = 25 cm
Also, C.S.A. (cone) = 7rl

22
=7x7><25

=550 cm’
2 22 2 2
Area of base (Apase) = mr = = X 7°=154cm

Again, total surface area of figure-B = 1320 cm? + 550 cm? + 154 cm? = 2024 cm?
We observed that the total surface area of figure-A and figure-B are not same because the total
surface area of figure-A is 308 cm? more than that of figure-B
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Matured logic for 1 mark
By comparing the surfaces of figure-A and figure-B, two circular bases are not observed and
cannot even touch in figure-B. So, its total surface area is less than the area of two circular bases

. . . . . . 22
in comparison to figure-A. i.e., T.S.A. of figure-A is more than 2nr’ = = X 72 =308 cm®.

Hence, the total surface area of figure-A is more by 308 cm?.

7. ISR ATHHT AT IS TR SHUSTERT ZoRTEE THOR T3ET ATeT SATehTIeh! ¢ve HATUT TRUSHT B | T3eT
FIMSTRR ZohTeht AaeT ToTeEeR! TaTs 3HAT 6 firex 8 e 110 frew v

A cone shaped tent is constructed from eight triangular pieces of cloth of equal size. The lengths of
the three sides of each triangular pieces of cloth are 6 m, 8 m and 10 m.

(F) &2 SIS AN STALIF FHISTh! &R T ST |

Find the total area of clothes required for the tent. [3]
(@) i et Fuemh! 7o & 500 T Wi SifHet HUSTeh! SHITSTITH ST & 20 WE 3th <2 SIS ST T hidt
SUEANIKUIES Y
If the cost of cloth for square meter is Rs 500 and wages per square meter is Rs 20, find the total
cost of the tent construction. [2]
Solution:
Here, sides of each triangular piece of clothare:a=6m,b=8mandc=10m
. L atb+c
@) For a piece of cloth, semi-perimeter (s) = Y
_6+8+10
= —2 m
=12m

Now, area of each triangular piece (A) =+/s(s—a)(s—b) (s —¢)
=+/12(12 - 6)(12 - 8) (12 - 10)
=412 x 6x 4x 2
= \/ﬁ
=24 m?

Again, area of 8 pieces of cloth = 8 x 24 m* = 192 m?

Hence, the total area of clothes required for the tent is 192 m2.

(b) Rate of cloth = Rs 500 per m? and wages = Rs 20 per m*

Now, cost of cloth = 192 x Rs 500 = Rs 96,000

Wages cost = 192 x Rs 20 = Rs 3840

Thus, total cost of tent construction = Rs 96,000 + Rs 3840 = Rs 99,840

8. TS ek HIUIHT TTd ATATEE Aot {GUHT B |
The salary scheme of two different companies is given below.

a9 (year) afear o (1% year) e ad (2™ year) Jsiad (3" year)
Company A Rs. 10,000/month Rs. 15,000/month Rs. 20,000/month
Company B Rs. 5,000/month Rs. 10,000/month Rs. 20,000/month
BT AT I AFSATATHT 6 TUhT STTEAT HTAT AcTehl T2AEEhRT It (AT |
If there is a provision in a contact for 6 years in this plan, answer the following questions.
(F) HEEETA aﬁaw;w SIThEET B2 Which sequence is in the salary of company-A? [1]
(@) B AN HFET B A AR e i 502
What is the salary per month in the 6" year in company B? [2]

() FHEET A F FEOHT B 9eaT St ot i ieHT i $9at St o1 A dore f ?
How many rupees more or less salary does company A pays per month in 6" year than company B?

[2]
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Solution:
@ The salary of company-A is in arithmetic sequence because the salary is increased by Rs 5,000
in each successive years i.e., the common difference is Rs 5,000.
(b) For company-B
The monthly salary of the first year (a) = Rs 5,000
. 10000
Common ratio (r) = 5000 - 2

The month salary of the 6" year (t;) =?

We have, t, zar !
ts =5000 x 2° !
=5000 x 32
=1,60,000

Hence, the monthly salary of company-B in the 6™ year will be Rs. 1,60,000.
(c) For company-A

The monthly salary of the first year (a) = Rs 10,000

Common difference (d) = 10000 — 5000 = Rs 5,000

The month salary of the 6" year (t;) =?

We have, t, =za+(n-1)d
te =10,000 + (6 — 1)5000
=10,000 + 5 x 5,000
= 35,000

Hence, the monthly salary of company-A in the 6" year will be Rs 35,000.
Difference between the salaries paid by the companies in 6" year = 160000 — 35000 = 125000
Hence, the company-A pays Rs. 1,25,000 less salary per month than company-B in the 6" year.

9. U3 ATIATHN Wch! TS TTSTZeh! doal B T TTeh! ATHA 48 T X o |
The length of a rectangular field is thrice the width and its area is 48 square meter.

() ﬁﬂfﬁmﬁ'ﬁ'ﬂw@'@gﬁ&[l Write the standard form of the quadratic equation. [1]
(@) I Wdeh! oTs T HISTs Tt amsgei | Find the length and breadth of that rectangular field. [3]

(M) I SAIATHR WAHT (4 x 3) SHSTHT HASNT ZohTe T T AT, THT THEH|
How many pieces of land can be made with dimension (4 x 3) square metre in that rectangular

field? Calculate it [1]
Solution:
€)] The standard form of the quadratic equation is ax’ + bx + ¢ =0,a =0
(b) Let, the breadth of the rectangular field (b) = x m.

Then, its length (I) = 3x m
Now, area of the field (A) =1 xb

or, 48 = 3Xx X
or, 16 = X
X =4

Also, | =3x=3x4=12
Hence, the breadth of the field is 4 m and length is 12 m.
(c) Avrea of the rectangular field (A) = 48 m?
Avrea of each smaller pieces of plots (a) = (4 x 3) square metre = 12 m?
Area of the rectangular field (A) 48

Now, no. of pieces of plots (N) = "Arez o each smaller pieces of plots (a) ~ 12 ~ 4
Hence, 4 smaller pieces of plots can be made in that rectangular field.
1 1
10. () & TR (Solve): 4 +7x =167¢ 2]
N a->5 a+5h 250
(@) W e (SIplify): 5, 55 * 7 +5a + 25 + 253 + 625 [3]
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Solution:

(@) Here, 4"+ % =16 %
or,4x+%=21i67 ... ()
Let 4"= a, then equation (i) becomes a + i = %
Now, a+ % = 21%37
a’+1 257
or, a = E
or, 16a* + 16 =257a
or, 16a’> - 257a + 16 =0
or, 16a — (256 + 1) a + 16 =0
or, 16a’—256a—a+16 =0
or,16a (a—16)—1 (a— 16) =0
or, (a—16) (16a—1) =0
Eithera—16 =0 ie.a=16 or, 4 = 4° X=2
or,16a—1=0 i.e.a=1—16 or,4X=4—12=4’2.-.x=—2
Hence, x =+ 2.
(b) Here a5 ot > ___ 7 250
' a2-ba+25 a“+bha+25 a"+25a%+625
_ (a—5)(a*+5a + 25) + (a+ 5)(a*—5a + 25) 250
- (a2 — 5a + 25)( a° +5a + 25) " (a® +25)2—2.a%.25 + 25a°
_ a-5+a’+5° 250
~ (a2—5a+ 25)(a° +5a + 25)  (a° + 25)2— (5a)°
_ 2a° 250
~ (a?—5a+ 25)(a’ +5a + 25) ~ (a’ + 5a + 25)(a’ — 5a + 25)
_ 2a°- 250
~ (a?—5a + 25)(a° +5a + 25)
_ 2(a’~ 125)

~ (a?—5a + 25)( &’ +5a + 25)
2(a—5)(a’ + 5a + 25)
(a2 —5a + 25)( a° +5a + 25)
__2(a—5)
“a2-5a+25
11. afe geer aumT=a T ANOB T T3t Smard XNOY T3¢ ATER NO T 38t a0 W@Te® NO TAY =

Tt B4 | If a parallelogram ANOB and a rectangle XNOY are standing on the same base between

the same parallel lines.
(%)  WHMTRR AR St Tl SIS & e ?

Write the formula to calculate the area of parallelogram. [1]
(@) EEEG AT ANOB %l &thet Se A8 XNOY 85 Wit JHTord e |

Prove that area of parallelogram ANOB is equal to area of rectangle XNOY. [2]

(M  feswewt Bryst ABC =, BE T CD g3 Aiftarerres forg O A1 wfafad o | frg e A
ABOC #il &=thed = =Iqst ADOE i &pihe | c
In the given triangle ABC, two medians BE and CD are intersect at O. Prove . 0
that area of ABOC = area of quadrilateral ADOE. [2]
Solution:

(@) Area of parallelogram = Base (b) x Height (h)
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(b) Given: Parallelogram  ANOB and rectangle XNOYare X
standing on the same baseNO and between the same
parallel lines XB and NO.

To prove: Area of //ANOB = Area of rectangle XNOY

N (0]
Proof:
S.N. Statements S.N. Reasons
1. | In ANAX and AOBY 1.
(i) ZNAX=Z0BY (A) (i) AN//BO and corresponding angles.
(i) ZAXN = ZBYO (A) (if) Both are right angles.
(iii) XN =YO (S) (iii) Being the opposite sides of rectangle.
2. | ANAX = AOBY 2. By A.A.S. axiom
3. | ANAX = AOBY 3. | Being the area of congruent triangles equal.
4. | ANAX + Trapezium ANOY 4. | Adding the same Trapezium ANOY to both
= AOBY + Trapezium ANOY sides of statement (3).
5. | Rectangle XNOY = //ANOB 5. | By whole part axiom

Alternatively

Proof:
S.N. Statements S.N. Reasons
1. | Areaof //ANOB =NO x YO 1. | Area of parallelogram= base x height.
2. | Areaof rectangle XNOY =NO x YO | 2. | Area of rectangle = length x breadth.
3. | ZJANOB = Rectangle XNOY 3. | From statements (1) and (2).
. . . . A
(©) Given: In triangle ABC, two medians BE and CD are intersect at O.
To prove: Area of ABOC = area of quadrilateral ADOE. g
Proof: B c
S.N. Statements S.N. Reasons
1. ABCE :% ABC 1. | Median BE bisects AABC
2. AADC = % AABC 2. | Median DC bisects AABC
3. | ABCE = AADC 3. | From statements (1) and (2).
4. | ABOC + ACOE = Quad. ADOE + ACOE 4. | By whole part axiom, from(3)
5. | ABOC = Quad. ADOE 5. | From statement (4)

12, wferg O wost fagueht 3T Tee wmawT sratiid afiferst wivres APR TAQR B9 Q

a8 AO//BC TOC//AB | pA—==\"
O is the center of the given circle. Inscribed angles APR and AQR are "E
standing on the same are and AO//BC and OC//AB. A, /
(F) T3 URFI ST APR, 168° 1 3TTET 9T 37eh1 Gffar shior AQR i fexft 73 2 B

One inscribed angle APR is half of 168°, find the other inscribed angle AQR. [1]
@) A OABC T3 §HHIR A & 14 L ABC %l 0 Fehleerd |

If OABC is a parallelogram, find the value of ZABC. [1]

(M) Sl T3S =TIHT STETR TRerehT Shive® L APR T L AQR for=reh! e SanTIenss ®9HT qfE ey | (et 3
CM STHATH T 3AI JreE ST o |)

Experimentally verify the relationship between the inscribed angles ZAPR and ZAQR standing
on the same arc. (At least two circles with radii 3cm are necessary.) [2]
Solution:
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Here, O is the center of the given circle. Inscribed angles APR and AQR are standing on the same are and

AO//BC and OC//AB.
@ ZAPR = ZAQR = half of 168° = 84° [Inscribed angles on the same arc are equal]
(b) (i /ABC = Obtuse Z/AOC [The opposite angles of parallelogram are equal.]

(i) Reflex ZAOC =2 x£ABC [The centre angle is twice the inscribed angle]
Now, Reflex ZAOC + Obtuse ZAOC =360° [Being the complete turn]
or,2ZABC + ZABC =360°
or, 3Z/ABC =360°
- ZABC =120°
Hence, the value of ZABC is 120°

(c) Experimental verification
Step 1: Two circles with centre O and different radii are drawn.

Step 2: Inscribed angles ZAPR and ZAQR are drawn in the same arc AR.

Fig. (i) Fig. (ii)

Step 3: ZAPR and ZAQR are measured and the results are tabulated.

Figure ZAPR ZAQR Result
() 56° 56° ZAPR =Z/AQR
(i) 45° 45° ZAPR =/AQR

Conclusion: From the above experiment, we came to know that the inscribed angles ZAPR and
ZAQR standing on the same arc AR are equal.

13. (%) =gIs ABCD @i AT e | @aT AB = 5.7 cm, BC =6 cm CD =5.1 ¢cm, AD = 4.9 em ¥
ZBAD = 75° B9 3t AqHwen! QIther T aiTeR g4 F19st ADE #ht ToAT T2 | [3]
Construct a quadrilateral ABCD in which AB=5.7cm,BC=6.1cm CD=5.1cm, AD =49
cm and ZBAD = 75°, Also construct a triangle ADE equal in area to the quadrilateral ABCD.

(@) =9 ABCD =t frifarg C e faremot DB @ aamm= g4 w Raefiuent W@mer AB ©18 evatggent
TRt 375 E AT B0 © w3 9qeid ABCD @t &1wet T ADAE @i 8Thet aTar
FIhT ShIUT Aga ¥ wTEr | The line drawn through the vertex C of the A C
quadrilateral ABCD parallel to the diagonal DB meets AB product at E. M
Clarify with reasons that area of quadrilateral ABCD is equal to the area A
of ADAE. [1]
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Solution:

@ Given: In quadrilateral ABCD; AB=5.7cm,BC=6.1cmCD =5.1cm, AD =4,9 cmand
#BAD =15 Rough sketch
C
o3&
D
§
N °
A 5.7 cm B E
Thus, AADE is the required triangle. D ”
(b) To prove: Area of quadrilateral ABCD = Area of ADAE &
Proof: A B E
S.N. Statements S.N. Reasons
_ Both are standing on the same base BD and
L ABCD = ABED L between CE//DB.
2. ABCD + AABD = ABED + AABD 2. Adding AABD in statement (1).
3. Quad. ABCD = ADAE 3. By whole part axiom

14. fzumt gTeHR dreRiwt F B AT UHIw Hagaia 7Tty 11.62 fr. sreit AB T B
TiEtent foRTRTaTe 1.62 T, et CD AT TRl T0T A STTeieh a1 3aivl

SRIUT 30° U | c

At the centre of circular pond, there is a pole of 11.62m height above the

surface of the water. From a point of the edge of the pond, a man of 1.62 m D

height observed the angle of elevation of the top of the pole found to be 30°.

(%) BE ! wieged | Write the measure of BE. [1]

(@)  CE !9 a1 amsgerd | Find the measure of CE. [1]
(M) | AR aifr e @msTer | Find the circumference of the pond. [1]

() E U] R 3t HTIHEe EFlTeh! 2T ST a1 SIdiT 0T 30° 3 §T 45° ITUh! 9T
TrErdien! TefHT i SR T2l BIeT? o TSR |

From a point of the edge of that pond, If that man observes the angle of elevation of the top of
the pole found to be 45° instead of 30°. What will be the difference in circumference? Find. [1]

Solution:
Here, AB =11.62 m, CD = 1.62 m and LECA = 30°
(@) The length of BE =CD =1.62 m
(b) AE=AB-BE=1162m-162m=10m

i . o — &
In triangle ACE; tan30° = CE

1 10
or, % =CE
or, CE =103
Hence, the length of CE is 103 m.
() Radius of the pond, r = BD = CE = 10n/3 m
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(d)

Now, circumference of the pond = 2zr = 2 x % x 10\/3m = 108.87 m
ZECA = 45°

i - o — &
In triangle ACE; tan45° = CE

10
or,1 =CE
or, CE =10

Radius of the pond,r=BD=CE=10m
. 22
Now, circumference of the pond = 2nr = 2 x = % 10 m=62.86m

Difference between the circumference = 108.87 m — 62.86 m = 46.01 m
Hence, the circumference of the pond would be 46.01 m less it the angle elevation of the top of
the pole be 45°.

15.  SESEAT qAT ATATARUT TR THTS ATk TEATHT ST HHARIEEC UTH T AT aeTd AUt huait ageat
TeTeh! ATITCRTAT fG3UehT B Ith ATTCTehTeR! dodll Tqeid 25 W,

Monthly income and number of employers of society for population and environment concern
institution is given in the following table. The lower quartile of the table is 25.

ATk date Monthly salary (in thousands) | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

e @ge No. of employers 3 4 p 4 3
(F) ol AATERT AT H T AN e ? TReferd |
Which formula can you use for the lower quartile? Write it. [1]
(@) p M U ATSIe | Find the value of p. [2]
(M) 3T EEATHT R HHETh HITHe 6 T Hid g7 T ST |
What is the monthly average salary of the employees in that organization? Find it. [2]

am

Solution:

el T AT TR ATl SqieT dodll Squie WeaT shid Sfaerde sel ® gl THer |
In the lower and upper quartiles, compare the percentage by which the upper quartile is greater than
the lower quartile. [1]

Here, lower quartile (Q,) =25

(@)
(b)

. . . i(N
The formula for calculating the lower quartile (Q;) isQ; =L + ]lc (Z - c.f)

Cumulative frequency table.

Monthly salary (in thousands) No. of employers (f) c.f.
10-20 3 3
20-30 4 7
30-40 p 7+p
40-50 4 11+p
50-60 3 14 +p
Total N=14+p

Since, Q; = 25. So, Q; class = 20-30

Also,L=20,%=14—4+9,c.f.=3,f=4andi=10

We know, Q; =L+ % (% - c.f)

+
or, 25 =2o+1740(14—49-3)

5(14+p-12
or,5 =35 4
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or,40 =5(2+p)

or,8 =2+p
or,p =6
Hence, the required value of p is 6.
(© Calculation of average monthly salary
Monthly salary (in thousands) Mid-value (m) No. of employers (f) fm
10-20 15 3 45
20-30 25 4 100
30-40 35 6 210
40-50 45 4 180
50-60 55 3 165
Total N =20 2.fm =700
Now, average salary (7) = % = % x Rs 1,000 = Rs. 35,000
Hence, the average monthly salary of the employees of the organization is Rs 35,000.
(d) Calculation of upper quartile (Qs):
Monthly salary (in thousands) No. of employers (f) c.f.
10-20 3
20-30 4 7
30-40 6 13
40-50 4 17
50-60 3 20
Total N =20
The position of upper quartile (Qs) class = (%)thclass = (Szzo)thclass = 15" class

In c.f. column, the c.f. just greater than 15 is 17 and its corresponding class is 40-50
Qs class is (40-50)

Here, L=40,%:15, cf.=13,f=4andi=4
. i (3N
We have, upper quartile (Q;) =L+ i (T - c.f)

1
=4o+70(15—13)

=40+5
=45
Difference between Qs and Q; =45 -25=20

. 20
Hence, Qs is more than Q, by o5 % 100% = 80%.
16. 52 Uit WUehT ATHRT Tk WITRAT In a pack of 52 cards

() A A TB I TG e SE® g7 94 P(A U B) ORIl SIS H3f diEgery |
If A and B are two mutually exclusive events then write down the formula to find the probability of

P (AU B). [1]
(@) EI qTEeh! WS T3 AT TS e TSaaT TRt ol STESITE ST HPHTSdT hid 570 ?
If a card is drawn at random, find the probability of getting an ace or king card. [1]

() @ I TS 3T A TeNeh Uehed Sehi TRT G TUTGF fSFeFl STTER WUehl qTH T T 9 HruTfere
IRUTTHEEhT FFATIATATS U3¢ &7 ForsmT cars ey |
Two cards are drawn randomly one after another from that deck of cards in succession without
replacement. Show the probability of possible outcomes of getting and not getting face card in a
tree diagram. [2]
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(1) I CTHAIE UshdTed SAehi T AT ATHE® Y TR T3 ol AT Tell SFTET HUehT T Tl Toh =T
=hid =FH Il 0T @TSTer | Two cards are drawn randomly one after another from that deck of
cards in succession without replacement. By how much is the probability of getting both the red

face card less than 1? [1]
Solution:
@ When A and B are two mutually exclusive events, P (A U B) = P(A) + P(B)
(b) Let, A and K denote the events of getting an ace and king respectively.
Then, n(A) = 4, n(K) =4 and n(S) = 52
Since, the events of getting an ace and a king are mutually exclusive events.
Now, probability of getting an ace or a king card, P(A or K) =P (A U K) =P(A) + P(K)
_n(A)  n(K)
—nS) " n(S)
_4 .4
52 " 52
2
~13
(©) Let, Fand F denote the events of getting and not getting faced cards respectively.
Then, n(F) =12, n( F ) =40 and n(S) = 52
Case: Without replacement
Showing the probabilities of getting and not getting faced cards in a tree-diagram;
2d Draw
(d) Let, R; and R, be the events of getting red faced cards in the first and second trials respectively.
Then, n(Ry) =6and n(R,) =5
Now, probability of getting both red faced cards, P(R1R>) =P (Ry) xP (Ry)
~ () " nE©S)
_6 5
~52%51
5
442

~

_ 5 . 5 437
Difference between 1and ;5 =1-7,5= 74>

THE END
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