SUBJECT: MATHS

Time : 3 Hours Max. Marks : 80

General Instructions :

1. This question paper contains 38 questions.

2. This Question Paper is divided iuto 3 Sections A, B, C, D and E.

3. In Section A, Questions no. 1-18 are multiple choice questions (MCQs) and questions no. 19 and 20 are
Assertion - Roason based qnestions of 1 mark each.

4. In Section B, Questions no. 21-25 are very short answer (VSA) type questions, carrying 02 marks each.

6. In Section C, Questions no. 26-31 are short answer (SA) type questions, carrying 03 marks each.

6. In Section D, Questions no. 32-35 are long answer (LA) type questions, earrying 05 marks each.

7. In Section E. Questions no. 36-38 are case study based questions carrying 4 marks each with sub parts
of the values of 1. 1 and 2 marks each respectively.

8. All Questions are compulsory. However, an internal choice in 2 Question ol Section B, 2 Questions of
Scetion C and 2 Questions of Section D has been provided. An internal choice has been provided in all
the 2 marks questions of Section E.

9. Draw neat and clean figures wherever requirexl.

10. Take ® = 2 wherever required if not stated.

11,

Use of calenlatons s not allowed.

SECTION - A

Section A consists of 20 questions of 1 mark each.

What is the common difference of an AP in which ais — ayy = 327
(a) 8 (b) —8
() -4 (d) 4

A card is drawn from a deck of 52 cards. The event E is that card is not an ace of hearts. The number of
onicomes favourable to E is

(n) 4 (b) 13
(c) 48 (d) 51

The first term of AP is p and the common difference is q, then its 10th term is
(a) o+9p

(b) p-9g
(c) p+9g
(d) 2p+9g¢

Two chords AB and CD of a circle intersect at £ such that AE=24cm, BE=3.2cm and CF = 1.6 cmn
. The length of DE is
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(n
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Il cos Oy = sina nnd 9a < 90°, then thu value oftan 5a is

() —— h) V3

V3
(c) 1 ()0
Tho ratio of the length of i rod and its shadow is 1 V3 then the angle of elovntion of the sun is
(n) 90° (h) 45°
(c) 30° (d) 75°

If 1 cirenlar grass lnwn of 36 e in rdins hins apath 7 m wide nmning nround it on the ontside, thon the
nron of the pnth ix

(n) 1450m° (b) 1576 m’
(c) 1694 m’ (1) 3368 m*

Two polos of height 6 m and 11 m stand vertienlly upright on n plane ground. If the distance betwoon thair
fool is 12 m. then distamen betweon their Ltops is

(n) 12 m (L) 14 m
(¢) 13m (d) 11 m

Il the perimotar of one fucu of n cube ix 20 e, thon its surfneo nron is
n) 120 cm’
b) 150 an®

(
(
(c) 125cm’
(d) 100 an’

Thoe co-ordinntes of the point which is refluction of point (= 3,5) in r-nxis nre
) (3.5) (b) (3. =0)
) (-3.-5) (d) (- 3.5)

C is the mid-point of PQ, if Pis (d.7), C is (p.— 1) nnd Q is (=2, 1), then = nnd y respuectively nre
(n) =6 and 1

(h) =6 and 2
(¢) 6 nmd —1
(d) 6 nnd —2

Comnider the following frequency distribution of the heights ol 60 students of n class

Hulght (in em) 150-1566 156-160 | 160-165 166-170 170-170 176-180
Number of studonta 15 13 10 S 9 b

The uppuer litsit of the medin elasy in the given data is

(n) 166 (b) 166

(c) 16D (1) 170
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If ono zero of n qundmtic polynominl (k7 + 3x+ k) ix 2, thon the value of k is

n 2 (h) -2
() ¢ () -2

Thu cuntroid of the trinngle whose vertices nre (3. —7).(—= 8.6) nnd (5. 10) is

(n) (0.9) (b) (0, 3)
(e) (1.3) (d) (3.5)

Tho zuroen of the polynominl £ —3x— m(m+ 3) are

n) mym+3

D) —mLm+3

c) m—(m+3)
d) —m,—(m+3)

The vadue of & for which the system of equations o4 yp— 4 =0 and 2z 4 by = 3, lan no solution, is
(n) -2 (b) #= 2

(c) 3 (d) 2

If ono root of the quudrntic equation ar’ + br+ ¢ = 0 is the reciprocal of the othor, then
(n) b=c¢ (bya=1b

(¢) ac=1 (d)a=r¢

The pnir of equntions 3'** =81, 817 =3 hns
(n) no solution
(b) unigue solution
(c) infinitaly mnny solutions
1 7

=2_ — —_—
(d) = 250 18

Assertion : 47 — 12+ 9 = 0 luwi repented roots.

Raonnon : The quadratic equation ar’ + br + ¢ = 0 have ropented roots if diseriminant D > 0.

(n) Botl nssertion (A) nond rowwon (R) are true nod renson (R) is the corroct explanntion of nssertion (A).

(b) Botl newertion (A) and renson (R) are true but rension (R) is not the correet explanation of nssertion
(A).

(¢) Asscrtiou (A) is true but renson (R) iv folse.

(d) Assertion (A) iv fnlse but renson (RR) is Lrue.

Amertion : The HCFE of two nunbers is & nnd their producet is 160, then thar LCN ix 30
Renson : For any two positive integers a nnd 5, HCF (a.b) +LCM (a.b) = a X b.

(n) Both assertion (A) nnd rewon (R) are true nnd renson (R) is the correct explanation of nsiertion (A).

(b) Botl assertion (A) and renson (R) nre true but renson (R) is not the corrvet explanntion ol nssertion
(A).

(c) Aswortion (A) ix true but ronson (R) ix false.

(d) Assertion (A) iv false but renson (R) is truc.
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SECTION - B

Section B consists of 5 questions of 2 marks each.

Find the ratio in which the point (—3, k) divides the line segment joining the points (-5, — 4) and (-2, 3).
Also find the value of k.

From an external point P. tengents PA and PB are drawn to a circle with centre O. If ZPAB = 50°,
then find Z AOB.

Write a rational number between v'2 aud v3.
Find the 7% term from the end of AP 7,10,13,....184.

How many two digits numbers are divisible by 37

SECTION - C

Section C consists of 6 questions of 3 marks each.

Two dice are tossed simultaneously. Find the probability of getting
(i)  an even number on both dice.

(ii)  the sum of two numbers moro than 9.

An electric pole is 10 m high. A steel wire tied to top of the pole is affixed at a point on the ground to
keep the pole up right. If the wirc makes an angle of 45° with the horizontal through the foot of the pole,
find the length of the wire. [Use v'2 = 1.414]

o1 1 11 1 -
SO]V&fUTJ.,I+4 :!:+7_3UI:# 1, 7.

Prove that the rectangle circumscribing a circle is a square.
OR

If O is centre of a circle, PQ is a chord and the tangent PR at P makes an angle of 50° with PQ, find
ZPOQ. p

R
500

O Q
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34.

From a solid right circular cylinder of height 14 cm and base radius 6 c¢cm, a right circular cono of snme
height and same base removed. I'ind the volume of the remaining solid.

OR

A metallic eyvlinder has radius 3 cm and height 5 em. To reduce its weights, a conical hole is drilled in the

cylinder. The conical hole has a radius of 2 em and its depth 5 em. Caleulate the ratio of the volume of

motal left in the cylinder to the volume of metal taken out in conical shape.

A fraction becomes + when 2 is subtracted from the numerator and it becomes + when 1 is subtractod
from the denominator- Find the fraction.

SECTION -D

Section D consists of 4 questions of 5 marks each.

In Figure, a square OABC is inscribed in a quadrant OPBQ. If OA = 15 em, find the area of the shaded
region. (Use m = 3.14).

B

Find the zeroes of the quadratie polynowmial 7y =&y — 3 and verify the relationship between the zeroos
and the coofficients.

OR
If « and @ are tho zeroes tho polynominl 222 — 424 5, find the valuoes of
(i) of+p?
ey 11
(ii) ]

(iii) (o —BY
(iv) %+é

(v) o’+p?

In AABC, AD is a median and O is any point on AD. BO and CO on producing mecot AC and AB at
E and F respectively. Now AD is produced to X such that OD = DX as shown in figurc.

Prove that :

(1) EF||BC

(2) AO:AX=AF:AB



36. IrsinA =% calenlate sec A.

OR
Tan A = 12/5 find all trigonometry values

SECTION - E

Section E consists of 3 case study based questions of 4 marks each.

36. Morning assembly is an integral part of the school’s schedule. Almost all the schools conduct morning
assemnblies which inclnde prayers. information of latest happenings, iuspiring thoughts, speecli. natioual
anthem, etc. A good school is always parlicular about their morning asseinbly schedule. Morning assembly
is important for a child's devclopment. It is essential to understand that morning assembly is not just
about standing in long queues and singing prayers or national anthem, but it’s something beyond just
prayers. All the activities carried out in morning assembly by the school staff and students have a great
influence in every point of life. The positive cffects of attending school asscmblios can bo felt throughout
lifo.

Have you notioed that in school assembly you always stand in row and column and this make a coordinate
systom. Supposc a school have 100 students and they all assemble in prayver in 10 rows as given below.,


OR
Tan A = 12/5 find all trigonometry values        
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Here A, B,C and D are four friend Amar, Bharat, Colin and Dravid.
(i)  What is the distanoce between A and B ?

(ii) What is the distanoe between C and D ?
(ili) What is the distanoe between A and C 7

OR

What is the distance between D and B 7

Heart Rate : The heart rate is one of the ‘*vital signs,” or the important indicators of health in the human
body. It measures the number of times per minute that the heart contracts or beats. The speed of the
heartbeat varies as a result of physical activity, threats to safety, and cmotional responses. The resting
heart rate refers to the heart rate when a person is relaxed. While a normal heart rate does not guarantee
that a persou is free of health problems, it is a useful benchmark for identifving a range of health issues.
After the age of 10 years, the heart rate of & person should be between G0 and 100 beats per minute while
they are resting.

-
FHTa.

Ropid Heart Boat

Thirty women were examined by doctors of AIIMS and the nuiber of honrt beats per minuto wore
recorded aud summarised as follows,

nd

Number of heart beats per minute Number of women ( /)
66-68 2
68-71 q
71-74 3
74-77 8
77-80 1
80-83 4
83-86 2

Based on the above information. answer the following questions.



38.

(i) What is the mean heart beats per minute for these women ?
(ii) What is the upper limit of median value of heart beats per minute for these women 7

(iii) What is the lower limit of mode value of heart beats per minute for these women ?

OR

How many women are having henrt bent in range 68-777

Volue of a Bird Cage. A company makes rectangular shaped bird cages with height b inches aud square
bottoms. The volume of these cages is given by the function V= b6"—60"+9b.
(i)  Find an expression for the length of each side of the square bottom.

(ii) Use the function to find the volume of a cage with a height of 18 inclies.
(iii) Use the remainder theorem to find the volume of a cage with a height of 15 inchies.
OR

What is the perimeter of
rectangular shaped bird cage
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OR
What is the perimeter of 
rectangular shaped bird cage
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General Instructions :

1. This question paper contnins 38 questions.

2, This Question Paper is divided 1nto 5 Sections A. B. C, D aud L.

3. In Scection A, Questions no. 1-18 are multiple choice questions (MCQs) and questions po. 19 and 20 are
Assertion - Reason besed questions of 1 mark each.

4. In Section B, Questions no. 21-25 arc very short answer (VSA) type questions, carrving 02 marks each.

5. In Scction C, Questions no. 26-31 are short answer (SA) type questions, cerrying 03 marks cach.

6. Tn Section D, Questions no. 32-35 are long answer (I.A) type questions, carrying (3 marks eacli.

7. In Section E, Questions no. 36-38 are casce study based questions carrying 4 marks each with sub pars
of the values of 1, | and 2 marks each respectively.

8. All Questions are compulsory. However. an internal choice in 2 Question of Section B, 2 Questions of
Section C and 2 Questions of Section D has been provided. An internal choict has been provided in all
the 2 marks questions of Section E.

9. Draw ucat and clean hgures wherever required.

10. Take w = £ wherever required if not stated.

11. Uso of culeulators is not allowed.

SECTION - A

Section A consists of 20 questions of 1 mark each.

lun AABC, AB=6v3cm, AC=12cm aud HC=Gem, then 2 H= ..........

(2) 30° (b) 60°
(c) 45° (d) 90°

The decimal representation of

T bl

(a) terminate after 2 decimal place (b) terminate after 3 deciinal place

(¢) terwinate afler 4 docimal places (d) termioste alter 5 deciiad plaoces

o cot’ o -

1 +coseca —
(a) cosa (b) tana
(¢) coseca (d) sina

If the Orst term of an AP is —5 aud Lhe common difference is 2, then the sum of the first 6 Ltorms is
(n) 0 (b) 5
(c) © (d) 15
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11.

13.

If sinf + sin“f =1 then cos™8 + cos'f =1
(a) 1 (h) 2

(e) 2v2 (d) 243

A bag contains cards with numbers written on it from 1-80. A cord is pulled out ot random. What is the
probahility that the card shows a perfeet square?
(a) 3§ by 1

(c) + ) 5

The mtio of the length of a rad and its shadow is 1:v/3 then the angle of elevation of the sun is
(a) 90° (b) 45°
(c) 30° (d) 75°

If the cirenmference of a cirele and the perimeter of a senare are equal, then
(a) Area of the circle = Area of the square

(b) Area of the circle > Area of the square
{e¢) Areaof the circle < Area of Lhe square

{«1) Nothing definite can he said abont the rolation between the areas of the circle md sopiare

The Grst term of AP is powd the comnmon difference is g, then its 10U term is
(o) ¢+9p (b) p—Dy

(e) p+9q (d) 2p+9¢

The co-ordinate of the puint dividing the line segment joining the points A(1,3) and G(4. 6) in the ratio
2:1 08 s

(a] (5, 3) (h) (3. 3)
(c) (4, 6) (d) (6, 4)

The quadratic equation 55 — 3r+ 1 = 0 has
(n) two distinet real roots

(b)) two eqgual real roots
(¢) mo real roots
() mure than 2 real roots

What are the valucs of r and y for the lollowiug systowm of linenr cquations
dr—y =2
r+dy =15

(1) 4 ned 5 () 3wl 4

{c] 5 and 4 (d}) 4 and 4

Ratio of lateral surface areas of two cylinders with equal heighr is
(a) 1:2 (b) H:h
{c) R:r (1) None of Lhese



14.  In given fgure, the graph of & polynomial p(x) is shown. The mumber of zeroes of p(x) will he

14
X= - - X'
2 3 1
}-’!
{a) | ih) 2
(c) 3 (d) 4

15. Il a and 3 arc the zeroes the polynominl 27 — 4x 4 5, the value of (a — 3 is
(n) 2 {h) 1
(e) =1 (d) -6

16.  If o and 3 are the zeroes of a polvnomisl # = 4¢3 24 3, then the value of o + 3 = od will he

(a) V3(2-V3) (b) V3(2+V3)
(e) V3{14++v3) (d) V3(4-v3)

17. I 2r4 y=23 und 4r - y =19, the value of (5y— 2x) and (5 — 2) will be
(#] —2 and 31 (h) 31 and -2
(e) 37 aaul + (d}) + aud 37

2 fo

18. In the formulea T= a-+ h(—zf—), for inding the mean of grouped frequency distribution. w is equal to

(@) 234 (b) k(z - a)
(¢) B—a m}u—.z,

h h
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Assertion : PA and PB are two tangents to a circle with centre O. Such that £ AQB = 110", then
ZAPB=190".

Reason : The length of two tangents drawn from an external point are equal.

(2) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A).

(b) Doth assertion (A) and reason (R) are true but reason (R) is not the corroct explanation of assertion
(A).

(c) Asscrtion (A) is true but reason (R) is false.

(d) Assertion (A) is false but resson (R) is true.

Assertion : The equation 87 + 3kr+ 2 = 0 has cqual roots then the value of kis T §.
Reason : The equation a2’ + bz + ¢ = 0 has equal roots if D= b6 —4ac=0
(#) Both assertion (A) and reason (R) are true and reason (R) is the correct explanation of assertion (A).

(b) Both assertion (A) and reason (R) are truc but reason (RR) is not the corroct explanation ol assortion
(A).

(¢) Assertion (A) is true but reason (R) is false.

(d) Asscrtion (A) is fulse but revson (R) is true.

SECTION - B

Section B consists of 5§ questions of 2 marks each.
If the distance between the points A (4, p) and (1,0) is 5 units then what are the values of p?
Cliock whother 4" cau end with the digit O for auy neturnl nuwbor n.

If a and 3 are zeroes of 7 — (k—6)z+2(2k - 1), find the value of & if a 4+ B = +ad.
OR

Find the quadratic polynowmial, the sum and producl of whose zorous are —3 and 2 respootively. Heoou
find the zeroes.

I the figure, PQHKS i a trapeziwm i which PQ|| RS, Ou PQ aud AS, thore are poiuls £ and ¥
rospoctively such that EF intersects SQ at G. Prove that £Q X G§= GQ X FS.

R

OR

In the given fignre, ZA= £ B and AD= BE. Show that DE|| AB.
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26,

27.

28,

29,

Hurpreet tosses two dificrent coins simultancously. What is the probubility that she gets :
(i)  at least one head 7

(i) ome head and one tail 7

SECTION -C

Section C consists of 6 questions of 3 marks each.

V3

- find the valuo of 2cot’*A — 1.

Il sinA =

In the given fignro. if ZA =90 28 =90% OB =A4.5cm OA =6 cm and AP =4 cin then find QB.

Q

If a circle touches the side BC of a triangle ABC at P and extended sides AB and AC at Q and R,
respoctively, prove that AQ = 3(BC+ CA + AB)

"

IT the total surface area of a solid hemisphere is 462 cm?, find its volume. Use 7 = %
OR

A woodcn article was made by scooping out a hemisphere from cach end of a solid cylinder, as shown iu
Figura. If the height of the cylinder is 10 em and its base is of radins 3.5 cm, find the total surface area

of the article.
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31

32,

33.

Find tho median of the following data :

Height (in cin) Tess than 120 | Less than 140 | Less than 160 | Tess than 180 | Less than 200

Number of students | 12 26 31 10 50

OR

I'ind the mean of the following distribution :

Huight (in o) Luess thnn 75 | Less thno 100 | Lexs thon 125 | Less thiw 160 Less thun 176 | Less thnn 200
No. ol stanlonts 5 11 1 15 21 28

Huight (in o) Lww than 225 | Lose thnn 260 | Lo than 275 | Lowe: than 300

No. of stucdonts 33 37 15 50

Tlicce bells toll et intervals of 9, 12, 15 mwinutes respeetively. I they start tolling togothoer, wltor whal time
will they next toll together?

SECTION -D

Section D consists of 4 questions of 5 marks cach.

Water is flowing at the rate of 15 ki /hr through a cylindrical pipe of diameter 14 cm into a cuboidal pond
which is 50 m long and 44 m wide. In what timo the level of wator in pond rise by 21 em 7

If the roots of the quadratic equation (r— a)(z— b)+(z— d)(z— c¢)+(z— c)(z— a)= 0 aro equal. Thon
show that e=b=c.

OR

A fast train takes 3 hours less than a slow train for a journey of 60 km. If the speed of the slow train is
10 kin/h less than that of the fast train, find the speed of each train.

Irom a point T outside a circle of centre O, tangents TI” and TQ aro drawn to tho circle. Provo that OT
is the right biscetor of line segment PQ.
OR

In Figure, PQ and RS are two parallel tangents to a circle with centre O and another tangent AD with
point of contact C intersecting PQ at A and RS at B. Prove that Z A0B = 90°.
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36.  Find the ratio in which the point P(%, 75) divides the line segment joining the point A (%, 3) and (2,-5).

SECTION - E

Section B consists of 3 case study based questions of 4 marks each.

36. TOWER OF PISA : To prove that objects of difficrent weights fall at the snine rate, Galileo dropped two
objects with different weights from the Leaning Tower of Pisa in Italy. The objects hit the ground at the
saine btime. When an object is dropped from a tall building, it falls about 16 feet in the first sccond, 48
fout in the secoud, and 80 fect in the third second. regardless of its weight.
(i)  How many feet would an object fall in the sixth second?
(i)  How mauy foot would an object full in the six sccond?
(iii) How many feet would an object fall in the eight second?

OR How many feet would an object fall in the ten second?

37.  Abhinay Bindra is retired sport shooter and currently Indiz's only individual Olympic gold medalist. His
gold in the 10-moter air rifle event at the 2008 Swnmer Olympics was also India's first Olywpic gold
medal since 1980. He is the first Indian to have held concurrently the world and Olympic titles for the
men’s 10-meter air rille event, having carned those honors at the 2008 Sununer Olympics and the 2006
ISSF World Shooting Championships. Bindra bas also won nino medals at the Commouwoealth Games aud
three gold medals at the Asian Games.


OR          How many feet would an object fall in the ten second?        


A circular dartboard has a total radius of 8 inch, with circular bands that arc 2 inch wide, as shown in
figure. Ablinav is still skilled c¢nough to bit this board 100% of the time so he always score a4 least two
points ecach time he throw a dart. Assume the probabilities aro related to area, on tho next dart thet ho
tlirow.,

(i)  What is the probability that he score at lenst 47

(ii)  What is the probability that he score st least 67

(iii)  What is the probability that he hit bull’s eyc 7

OR \What is the probability that he score exactly 4 points 7

88.  Speced Limit Enforoement : Rajendra works in traffic police and manage traffic on highway. His van is
having radar detection equipment. He takes up a hidden position 50 meter from the highway. Using a
sighting device he finds the angle between his position and a road sign in the distance is 60°.


OR


He then uses a stop watch to determine how long it takes a vehicle to pass her location and reach the road
sign. Tn quick succession —an 18-wheeler, a truck, and a car pass her position, with the timme each takes to
travel this distance noted. Find theo speced of each vohiclo in miles per hour if

(i)  the I8-wheeler takes 8 sec,

(ii)  the truck takes 6 sec,
(iii) tho car tukes 4 scec.

OR
The car takes 8 sec

aooocacooonooonnn


OR
The car takes 8 sec.
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