Class-X Session 2022-23
Subject - Mathematics (Standard)

Sample Question Paper - 33

With Solution
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Time :3 Hoors Mlax. Marks : 80
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This Question paper cantains - five sections A, B, C, D and E. Each section is compulsory. However, there are internal
choices in some guestions.

Section A has 18 MCQ% and ()2 Assertion-Reason based questions of | mark each.
Section B has § Very Short Answer {VEA)-type guestions of 2 marks each.

Section C has & Shart Answer (54)-type questions af 3 marks each.

Section D) has 4 Long Answer (LA )-type questions of § marks each.

Section E has 3 case based/integrated units of assessment (4 marks each) with sub parts of values of [, [ and 2 marks
each respectively.

SECTION-A (Multiple Choice Questions)

Each question carries | mark.

1.

10,

11.

The sum of exponents of prime factors in the prime-factorisation of 196 1s

(2) 3 (b) 4 (e} 3 (dy 2

If, then 2x s

(2) 1.3 ®) 1.3 (e) 134 (d) 145
Ifeight times the 8 term of an A P. is equal to 12 times the 12 term of the A_P. then its 20® term will be
(a) -1 (b) 1 {c) O (dy 2

At present ages of a father and his son are in the ratio 7 : 3, and they will be in the ratio 2 : | after 10 years. Then the present age
of father {in years) 15

(a) 42 (b) % ) 1 dy 77

AABC is an 1sosceles triangle right angled at B. Similar triangles ACD and ABE are constructed on sides AC and AB.
Ratio between the sides AB and AC

(a) 1:4 (b) 2:1 © 1:.2 (d) 4:3
The coordinates of the point which 15 reflection of poant (-3, 5) in x-axis are
@ (.5 b) (3,-5) © (-3,-5) @ (-39
If n 1% an even natural number, then the largest natural number by which a{n+ 1) (n +2) 15 divisable 15
{a) 6 by & ) 12 id) 24
cos 1° . cos2® cos 3° ... cos 1797 15 equal to
(2) -1 (b) 0 (e 1 ) 142
The diagonal BD of a parallelogram ABCD intersects the segment AE at the point F, where E is any point on the side BC. Then
D i
E
F
A B
EF FB - :
(a) —=— ib) DF = EF=FB = FA (c) DF=EF=(FBy {d) None of these
FA AB
Which of the following cannot be the probability of an event?
() 23 by —1/5 c) 15% dy 07

A race track 15 in the form of a nng whose inner and outer circumference are 43 Tm and 503m respectively. The area of the track 15
(a) 66sg.cm ib) 4935sg.cm {c}) 9870sg.cm {d) Mone of these



13, Cisthe mid-point of P, if Pis (4, x), Cis (y,—1) and Q15(-2, 4), then x and y respectively are
{a) —6andl (b} —6and?2 {c} Band-1 (d) Gand-2
13. Thenumbers3, 5, 7 and @ have their respective frequenciesr— 2, x+ 2 x—3 and x+ 3. If the arithmetic mean is 6.5, then the

value of x 15

{2) 32 (b) 4 €} 5 d) &
14. From the given figure, then length of the sides AB and BD.
A
24 cm
20 em
D

B

C I5cm B
() 25cmand Tem (b} 2%5cmand 17 ecm {c) Temand [5cm (dy 18cmand 7 em

15. Theleast number which when divided by 15, leaves a remainder of 5, when divaded by 25, leaves a remainder of 1 5 and when
divided by 35, leaves a remainder of 25, 15

(2) 515 (b) 525 (€} 1040 (d) 1050
16. The value of sl
Wil El.'.'l‘tmﬂ 15
1 I
@ 7 (b) W] © 3 (dy 1

17. Atangent CQ) touches a circle with centre O at P. Diameter
AB 15 produced to meet the tangent at C. If ZACP =a° and
£BPC =b®, the relation connecting a and bis

{a) a®+b°=180° (b} a®+2h°=50°

(€) a°—b®=60° (d) 2a°+b° = 100°

4
18. IfcosA= ‘E, then the value of tan A 15

3 3 4 5
() 3 (b} Y ic) 3 (d) 3

(ASSERTION-REASON BASED QUESTIONS)

In the following guestions, a statement of Assertion {4) is followed by o statement of Reason (R). Choose the correct answer out
af the following choices.
(@) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c)  Ais frue but R is folse,
) Ais folse but B is true.
19. Assertion : Thevalueofg=%2, ifxr=13, y=1 is the solution of the line 2x+ y - qj—?r =)

Reason : The solution of the line will satisfy the equation of the line

AR AC

20, Assertion: Ifina A4BC, aline DE || BC, intersects 45 in D and AC in E, then <D = T

Reason : If a line 15 drawn parallel to one side of a triangle intersecting the other two sides, then the other two sides are

divided in the same ratio.



SECTION-B

This section comprises of very short answer type-guestions (V54) of 2 marks each.

21.
Il,
23,

4.

25,

Explain why 1323334356371 5 15 a composite number?

Ifthe point P (k- 1, 2) 18 equidistant from the ponts A (3, k) and B (&, 5), find the values of k.
In fig, the area of triangle ABC (in sq. units) is :

Ll 1{

A(l3)

20 o

Find the value of g, if the distance between the points A{-3, —14) and B{a, -5) 15 9 units.

AX 3
In A4BC, 1f X and ¥ are points on 48 and AC respectively such that E= I,.J]"'-S cm and ¥ =9 cm, then state whether

XYand BC parallel or not.
OR
In an equilateral triangle of side 24 cm, find the length of the altitude.
A
=
“'?l'.l
B j2em D c

If the difference between the arcumference and the radius of a carcle 15 37 cm, then using = 27—2,!!1: circumference (in cm ) of
the circle is:

SECTION-C

This section comprises of short answer type gquestions {54) of 3 marks each.

26.

.

I8,

Sum of the areas of two squares is 400 cm?. If the difference of their perimeters is 16 cm, find the sides of the two squares.
OR
Solve the following pair of linear equations by substitution method:
Ix+2y-T =10
dr+y-6=0
In given figure DE || BC. IfAD =3 cm, DE =4¢m and 4E = 6 cm, then find EC.
A

B s
5cos” 60° + 4cos” 30° — tan” 45°

Evaluate :
sin” 30° + cos” 60°




29, Ifthe mean of the following data is 14.7, find the value of pand q.

Class 0-6 6-12 218 | 18-24 | 2430 | 30-36 | 36-42 | Total

Frequency 10 fod 4 7 g 4 1 40
OR
On the sports day of a school, 300 students participated. Their ages are given in the following distribution:
Age (in years) 5-7 -9 a-11 113 | 13-15 | 1517 | 17-19
Number of students 67 33 41 95 la 13 15

Find the mean and mode of the data,
30. Evaluate tan?30°sin30° + cos60®sin 907 tan60°- 2 tan45° cos0° sin90°
31. Theangleofelevation of an aeroplane from a point on the ground 15 60°. After a flight of 30 seconds the angle of elevation becomes

30°, Ifthe aeroplane is flying at a constant height of 3000 \E m, find the speed of the acroplane.

SECTION-D

This section comprises of lomg answer-type questions (LA ) of § marks each.
1 2 4
+ =
x4+l x+2 x+4

3. Soheforx: K=l =2 =4

OR
A motor boat whose speed 15 24 kmv'h in still water takes | hour more to go 32 km upstream than to return downstream to the
same spot, Find the speed of the stream.

33. Ina school, students decided to plant trees in and around the school to reduce air pollution. It was decided that the number
of trees, that each section of each class will plant, will be double of the class in which they are studying, [fthere are 1 to 12
classes in the school and each class has two sections, find how many trees were planted by the students. Which value 15
shown in this question?

34. Infigure tangents PO} and PR are drawn from an external point P to a carcle wath centre (), such that #RPQ =30°. Achord RS
15 drawn parallel to the tangent PQ). Find ZRQS.

P

Q
35. Inaramnwater harvesting system, the rain water from a roofof 22 m = 20 m drains into a cylindrical tank having diameter of base
2 m and height 3.5 m. If the tank 15 full, find the rainfall in cm. Wnite your views on water conservation.
OR
A well of diameter 4 m 15 dug 14 m deep. The earth taken out 15 spread evenly all around the well to form a 40 cm high
embankment. Find the width of the embankment.

SECTION-E

This section comprises of 3 case study/jpassage - based guestions of 4 marks each with three sub-parts (i), {ii), (i) of marks 1, 1,
2 respectively.
36. Case - Study 1: Read the following passage and answer the questions given below.

An asana is a body posture, originally and still a general term for a sitting meditation pose, and later extended in hatha yoga
and modern yoga as exercise, to any type of pose or position, adding reclining, standing, inverted, twisting, and balancing
poses. In the figure, one can observe that poses can be related to representation of quadratic polynomial.



ADHOMUKHA SAVASANA
(i) The shape of the poses shown is

(ii) The graph of parabola opens downwards, and expression f{x) = ar®+ bx + cif
(i) In the graph, how many zeroes are there for the polynomial?

ke

OR
According to graph zeros are
37. Case - Study 2: Read the following passage and answer the questions given below.
On a Sunday, your Parents took you to a fair. You could see lot of toys displayed, and vou wanted them to buy a RUBIK s
cube and strawberry ice-cream for you. Observe the figures and answer the questions-:

(i) The length of the diagonal if each edge measures fom is

(ii) Volume ofthe solid figure ifthe length of the edge 15 Tem 13-

(iii) What 18 the curved surface area of hemisphere (ice cream) if the base radius 18 Tem?
OR

Find total surface area of cube if each side 15 3 em
38, Case - Study 3: Read the following passage and answer the questions given below.

Omn & weekend Rani was playing cards with her family. The deck has 52 cards. Ifher brother drew one card .

(i) Find the probability of getting a king of red colour.
(ii) Find the probability of petting a face card.
(iii) Find the probability of getting a jack ofhearts,

Find probabality of getting a spade.
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Solution

SAMPLE PAPER-&
b) [196=2%.7 sum of exponents=2+2=4 £1=22(VO.A)
M 10r=7TF of r=07 £3= Z4 (Alternate angle)
s AFBE~AFDA
-
Subtracting, 9x=7. x=-=7 EF FB
9 By e 2
"FA DF
14 10. (b) Probability lies from 0 to 1

Ix=——=1555 . =135
9

) f=a+7d ty=a+lld
According to question, 81, = 121 (given)
= Bla+Td)=12{a+ 11d)
= Ra+56d=12a+132d
= fg— 12a+56d- 132d=0
= Adg-Tod=0
= g+ 19d=0 L)
Iy =a+ 19d=0usmg (i)
Loy =0
{c) Let the ages of father and son be Tx, 3x
After 10 years,
ST+ 10 (3x+ 10)=2:1 orx=10
= Age of the father 15 Tx Le. 70 years.

]
E A
(c) T
2
-
B x C

et AB=BC=x
Since, AABC is right-angled with ZB=%0°
ACT=AR 4+ BCl =4+ =2y"

= AC= l,IIEI
Since, AABE ~AACD

AB 1
b T

Thus, required ratiois | : 2.

ic) For reflection of a pont with respect to x-axis change
sign of y-coordinate and with respect to y-axs change
sign of x-coordmate.
id) Outofnand n+ 2, one is diasible by 2 and the other by
4, hence n(n +2) isdivisible by 8. Alsom, n+ 1, n+ 2 are three
consecutive numbers, hence one of them 15 divisible by 3.
Hence, ni{n+ 1){n+2) must be divisible by 24. This will be
true for any even number m.
b} Hintcos20° =0
ia) In AAFD & AFERB,

11.

12

13.
14.

15.

16.

17

(b) 2nr =503 and 2nr, =437

f-_j.*_.:li dr-ﬂ
g

Areaofring= m(r+n)(r-n)

b [SGS +43T][ 503 -43‘."]

2n 2n
= ?ﬂ[—ﬁ-ﬁ]=135xﬁ3T=135xEl=4'}355q.cm
2 22
{a) Since, C(y, — [)1sthe mid-point of P(4, x)and O(-2, 4).
P C Q
W 1 W
& 1 A
14, %) {¥.—1) (2,4}
. 4=2 " 4+x |
—_— -
ehave, —5—=yan 3

Sy=1 andx=-6
(e} Hint: Add all entries then find mean
{a) From thenght angled AACH,
AB*=AC*+(CB?
= (207 +(15F =400+ 225 =425

AR= JIIE = 25cm

Again, from right angled AABD

AB*=AD*+BD?

= 625 =247 +{BD}

= (BDP=625-5T6=49

= BD=Tem
(a) The number divasible by 15,25 and 35=L.C.M.
(15,25, 35)=525
Since, the number 15 short by 10 for complete division by
15, 25 and 35.
Hence, the required least number =525 - [0=515.

|

en30°_ 3 _,

) cot6® 1
NE)

by Given, £BPC=b"and LACP=a".
Also, £OPA= Z0AP=0"{Angles in an isosceles
triangle OAP, angle in alternate segment_)
LZCPO=90" . ZCPA=00"+p°
In AACP, ZACP= | 80° - [(b° +90°) +b"]
= a”+2b"=00"
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18.

19.

20.

1.

21,

3.

4
b} Since W5-"t=i
S5 A = !—mslh
2
. 1-[:{] =118
g a
2 ‘i_i
Y25 5
3
sinA 5 3
A= ==
Now, s cosA 4 4
5
.3
I-I:nnl:,!anhls:*-.

@) Asx=3, y=11isthe solution

Then, 2x+y—g*-3=0

2x3+1l-g'-3=0

g=z2

{a) Reason s true, [This 1s Thale's Theorem]
For Assertion

Since DE|| BC .. by Thale’s Theorem

4D AE DB _EC
DB EC — AD = AE
o DB EE A
An AE
ADa DR AE+ EC E

AD AE
AB  AC B C

AD  AE
& Assertion 15 true.
Since reason gives Assertion.

Since the given number ends in 5. which means it 15 a
multiple of 5. Hence it 18 a composite number. [2 Marks]

Pk-1,2)

AP=BP
Jk=1=32 2 (2=kP =ylk=1=k)? +(2=5

Distance formula]
(k—-4P+{2-kpP=1+9
K+ 16-8k+4+kK-4k=10
22— 12k +10=0=k -6k +5=0
(k-5)ik-1)=0=k=1,5 [1 Mark]
Since, the coordinates of given triangle are A (1, 3),
Bi-1,0)and C (4,0).
S0, the area of tnangle ABC

I

[1 Mark]

buuu

[1 Mark]

4.

15,

=%[I'[ﬂ|~[ll}+ (=10{0=3)+4(3-0)]

1 15
=E[3+”] = =7.55q. units. [1 Mark]
OR
Crven that
Mstance between A{-3, —14) and B{a,-5), AB=9
. using distance formula
«f[a +3) +(-5+14) =9 [ Mark]
= Jla+3) +(9)" =9 [% Mark]
(O squaring both the sides, (a+3)*+ &1 =8l
= (g+3P=0=> a=-3 [1 Mark]
Hence, the required value of 215 -3.
A
¥
B C
AX 3
S5 =7 AY=5¥C=9 (Given) [1 Mark]
AX 3 AY S
@ 4R 9
= BPT
XB . ¥C (ByRET)
Hence XY is not parallel to 8C. [t Mark]
OR

Consider A48T be an equilateral triangle of side 24 cm
and 4D is altitude which 15 also a perpendicular bisector
afside BC.

Hence BD = %E-lim

AR =2 om

AD = f 48 _Bp?

AD = 24 _(12)
AD = 4576—14—1

[ Mark]

[1 Mark]
Sml:u.- the dlff:rtnl::l: hfl.wccn the circumference and the
Ia:d]l.IE of a caircle 15 37 em.,

Sa, 2mr—-r=37

J{%—I] =37

37
— YT
i

=7 cm.
Therefore, circum ference of the circle = 2mr

[1 Mark]

=23%n?-¢4:m1
[1 Mark]



26. Suppose the sides of given two squares are a and b.

27,

28,

As, the sum of the areas of two squares 15 400 cm?.
So, al+b =400
MNow, the difference of their perimetersis 16 cm.
Therefore,
4a—-4b=16
s a-b=4
Putting a =h+ 4 in the equation (1), we get,
(b+ 4P+ b =400
b+ 16+ &b+ b* =400
2B+ b 184=0
b+ 4b-192=0
b+ 16b— 12b-192=0
bib+18)-12(b+16)=0
(b-12)(b+ 16)=0
b=12cm [+ beannot be negative]
From equation (i),
a=4+h
=442
=]6cm [1 Mark]
Hence, the sides of two squares are 12 ¢m and 16 em.
OR
Ix+2y-T=10
4.1'+I}'—|‘3 =
From (n), y= 6—4x
Value of y put in eqn. (1)
Ix+2y-T=0
= 3x+2{6-4x)-T =0
= Jx+12-Bx-T=0
= Sr=35
=] [2 Marks]
Substitute the value of x in eqii) to get value of y,
dr+y-6=0
— 4ly+y-6=0
= 4+y-6=0
= y-2=0
p=2
Hence, values of x and y are | and 2.
Since DE||BC
AD AE
AR EC
3_6
= EC

i)
i)
(i)

[1 Mark]

[1 Mark]

A1)
(]

[ 1 Mark]

(ByB.PT)

[2 Marks]
[1 Meark]

4
EC=8¢ecm
Scos” 60° 4+ 4cos” 30° — tan” 45°

sin® 30° & cos” 60°

:{%]1 +4{@2 —(1*

[2 Marks]

3 [| Mark]

9.

X £ X fi
[ih Al

9 P Sy

15 + ild]

21 ) 147

27 4 g

A3 + 132

A4 I A4

Total 2fi=+p+g |Zx f, =408 +9p+27y
Given T fi =40, [1 Mark]
=26+p+g=40
=p+g=14
xf

s Mean, ¥ -IE}%‘ == |4_1-£W—+m
= 58E=408+%p+2Tqg=p+1g=20
Subtracting eq.(i) from eq. (u), 2g=6
=g=3 [1 Mark]
Putting this value of g in eq. (1),
p=l4—g=14-3=11 [1 Mark]

sp=1l,g=3
OR
Here, mesamum frequency= 95, so Modal class= 11-13

I=11,f,=95, f.=41, f,=36, h=2 [1 Mark]
Mud==:+[—*ﬁ"f“ ]m&
2h-h- 1
5 -41 54
= 4] —— ) i
[m--u-n] il
s Mode=11+0895=11255% [1 Mark]
Mow, let us caleulate Mean ¢
Age % i f fix;
5-7 é 67 402
T-4 # i3 2
a—11 [2 41 410
1MM=13 14 0% REIL
13=13 L& Ja 4
= I& 13 2%
[7-19 5 15 270
Tf=300] Tfx=3,19%
3198
Mean= ﬁ=]ﬂ.ﬁﬁ [1 Mark]



0.

3l.

3i.

3.

tan230°sin 30 + cost0 sin3 20 tan260°— 2 tand5° cosi0”
sma0°
| S Y | | 3 1

=—w—t—xlmdx 2xlxl=z]l =

[ 6 2 3

D
A

Y

e
B E C
CGiven : BE=EC

[1 Mark]

= «Jr?_nEE =y A1)
[1 Mark]

i)

[1 Mark]

= T
x+2 x+4

(x+2)42({x+1) o
(x+x+2)  x+4
x4+ 4 4

(x+l){x+2) x+4
= (Ia+4)(x+4)=4(x+1)(x+2)
= x4 lh=dnt4 19x 48 = x2 4x-B=(0

=—{-—ﬂ:|:~ﬁ-4f—4nlx[-—ﬂ]

x4l

[1% Marks]

; [1% Marks]

[By quadratic formula]

x= “*"r‘ﬁ::» x= 41’:”"5”11145 [1 Mark]
OR

Civen : Speed of the boat in still water = 24 km/h
Let the speed of the stream be x km/h.
Mow, speed of the boat =24 -x)km'h
and, speed of the boat downstream = { 24+ x) km'h
Time taken in the upstream journey — Time taken in the
downstream journey= | h
32 32

S e [1% Marks]
32(244x-244x) _ 5 G
T - Gl

= Pfdx—5T6=0=x"+T2x—Bx—5T6=0
= x(x+72)-B(x+T=0=(x—8){x+72)=0

= x=8farx=-71 [1 % Marks]
x#— T2 asthe cannot be ne w:]
the speed of the stream 15 8
According to the question,
AP=4812 . .. ......48 [1 Mark]

Firsttermof AP =a=4

35.

3é6.

37.

38.

Common difference of AP =d =4
48 L a+i(n-1)d=48

4+(n- =48
n=12 [2 Marks]
5,2__[¢+4E]-11x1|5-31=- [2 Marks]

Total 3 l! trees were planted by the students.
The value of planting trees 1 to reduce air pollution and
merease the quantity of oxygen in air and reduces the
sl erosion,
Given that -

{180 =30)°
PR=P() = APRO= PR = T

Nuw SR | QP'a.n R 15 a transversal = JER.
=090° 75" = 5"

.ii:l'}R-[iE[r 2x 15 =150 = gn;}sn:?:w
ZROS= 180° —(SRO+ ZSQR)=30° [2 Marks]

23
Vishome: of tank = wrh =T:-e:{1‘11 x3.5 =11 m
[2 Marks]

= 75 [1 Mark]

= 759
arks]

1 _11x100
W20 22x20

Sa, ramfall = cm=25¢cm

Water conservation is required doe to shortage of fresh
water,

OR
Volume of earth taken out after digging the well = ar’h

= {%x Zulx H] cum=1T6cum __(j) [2 Marks]
[wherer=2and h=14]
Let x be the wadth of embankment formed

Violume of embankment

- E—[{z”}"' —{E}I]xﬂ=l?ﬁ = x+dx— 140=0
7 100

= ) = 10)=0=x= 10

x#-14, < Length can't be negative [3 Marks]
s Width of embankment = 10m
(i) Parabola. [1 Mark]
(ii) a = 0, Graphs look like open downwards

[1 Mark]

(i) According to h, there are two zeros

o At {—'_F] nd 2= at 4, -2 4 [2 Marks]

OR

-2, 4)

(i) Length of diagonal -'JIE] = /3 [1 Mark]

{ii) Volume of cube = (side)® = 343 em® [1 !'-{mr':c‘l
(iii) Curved surface area of hemisphere = =2at=308¢c

[2 Marks]
OR
6,32 = 54 [2 Marks]
. 2 1
(i) Pi{king of red colour) = % [1 Mark]
23
(ii) Pigetting a face card) = =13 [1 Mark]
(iii) P{getting a jack of hearts [2 Marks]

51
OR
There are 13 spactes of the cards hence porobality
1
is P(5) = :i' [2 Marks]
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