SAMPLE PAPER SUJITHKUMAR KP

PERIODIC TEST -2
Class: X

Subject: Mathematics (041) M.M : 80

Date

:01- 09 - 2025 Time : 3 Hours

General Instructions:

o Ul W

. This Question paper contains - five sections A, B, C, D and E. Each section is compulsory.
. Section A has 18 MCQ’s and 02 Assertion — Reason based questions of 1 mark each.

. Section B has 5 Very Short Answer (VSA) — type questions of 2 marks each.

. Section C has 6 Short Answer (SA) — type questions of 3 marks each.

. Section D has 4 Long Answer (LA) — type questions of 5 marks each.

. Section E has 3 source based/case based/passage based/integrated units of assessment of 4 marks each

with sub-parts.

7. All Questions are compulsory. However, an internal choice in 2 questions of 5 marks, 2 questions of 3
marks and 2 Questions of 2 marks has been provided. An internal choice has been provided in the 2

marks questions of Section E.
8. Draw neat figures wherever required. Take T = % wherever required if not stated.

SECTION A
The next term of the AP V18, V50,498, ... ... ... ...
(A) V152 (B) V160 (C) 121 (D) 162
ANS: (D) <162

If tanf =1 and sina = iz , find the value of cos(6 + @), 6 and a are both acute angles.
1 1

A 0 B 1 © 3 O) -3
ANS: (A) 0

The sum of exponents of prime factors in the prime factorisation of 250 is

(A) 3 B) 4 € 5 (D) 6
ANS:(B) 4

If tan (52—9) = /3 and 0 1s acute, then find the value of 26.

(A)  40° (B) 24° (C) 48° (D) 120°

ANS: (C) 48°

In triangles ABC and DEF, % = % , then they will be similar, when___

A) 2B=¢2E B) 2«2A=2+42D (C) 2B=2+«2D (D) 2A=<F
ANS: (C) £ B=24D

If the roots of quadratic equation ax? + bx + ¢ = 0 are equal in magnitude but opposite in sign
then find the value of b.

(A) -2 (B) 2 € o (D) -1

ANS: (C) O

Let one root be a other roots be — a

Now,sumofroots:—g = a+t(-a ):—S = b=0

The perimeters of two similar triangles are 25 cm and 15 cm respectively. If one side of first
triangle is 9 cm., what is the corresponding side of the other triangle ?

(A)  5.4cm (B) 4cm (C) 2 em D) 3cm

3
ANS: (A) 5.4cm
AB _ BC _ AC _ AB+BC+AC _ 25

If AABC ~APQR then —=—=—= =
PQ QR PR PQ+QR+PR 15
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10.

11.

12.

13.

14.

15.

B_2_3% 522 5po=2=54cm
PQ 15 3 PQ 3 5 '
If tand =2, then find the value of Z3no+Pcosd
az—bzb 2y 2 asinf— b cosf . )2
(A) a2+2b2 ) (B) a?- b2 (C) a?+b? (D) a?+b?
i a“+b
ANS: B) =37
asinf+bcos® _ atanf+b ax% tb q?4+p?
asind—bcos®  atanf—b ax%—b T a%-p2
Quadratic polynomial whose zeros are 3 — 2+/3 and 3 + 2V/3 is
(A) x?—6x—3 (B) x?—6x+3
(C) x?+6x—3 (D) x2+3x—6

ANS: (A) x?—6x—3

a+f=3-2V3+3+2/3=6,

af=(3-2v3)(3+2V3)=9-12=-3

Required polynomial =x2 —sx +p ie x?—6x —3

Line joining (- 1,1) and (5,7) isdivided by aline x + y = 4 in the ratio of

(A) 1:2 (B) 1:3 ©) 3:4 (D) 1:4

ANS: (A)1:2

Let line x + y = 4 divides the line joining the points (— 1, 1) and (5, 7) at C in the ratio
k : 1. Coordinates of C are (Sk_l 7k+1) «+ C lies on the line

)
5k—-1 7k+1

+y=4>
x+y=4 P

Hence ratio 1 : 2.
Half the perimeter of a rectangular garden, whose length is 12 m more than its width is 60 m. Find
the length of the garden.
(A) 36 (B) 20 (C) 18 (D) 72
ANS: (A) 36
Let length of the garden = x m and breadth of the garden =y m
X=y+12 = x-y=12
and % x Perimeter = 60

k+1’  k+1
1
=4 =>k==
2

= % x 2(X +Y) =60 = X +y =60

Algebraic representationis x—y=12;x+y =060
x =36, y=24, lengthofthe garden=36m
If the opposite angular points of a square are (4,3) and (2,—3) then the side of the squareis___
(A) 40 (B) 20 (C) 20 (D) 40
ANS: C) +/20

Diagonal = /(x; = x1)% + (y2 — ¥1)?

JE=27+(3+3)2= VA0  Side='F =v20
Determine k for which the system of equations has infinite solutions: 4x + y = 3 and

8x + 2y = 5k.

5 6 3
(A = B) 1 © D) <
ANS: (C) 2 For infinite many solutions & = 2t = &
5 a; by o
4 1 3 6
—_— - = — = k = -
8 2 5k 5

There are 576 boys and 448 girls in a school that are to be divided into equal sections of either boys
or girls alone. The total number of sections thus formed are:

(A) 15 (B) 16 © 17 (D) 20

ANS: (B) 16

If the prime factorisation of a natural number N is 2# x 3* x 53 x 7 find the number of zeros in N
IS
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16.

17.

18.

19.

20.

21.

A 1 (B) 2 € 3 (D) 4

ANS: (C) 3

If px?+3x+q=0hastworootsx = —1andx =—-2,then g—p= ___ (1)
A 1 (B) -1 < 3 D) 2

ANS: (A) 1

If the distance between the points (4, p) and (1, 0) is 5 units, then the value of p is . (1)
(A)  4only B) *4 (©) -4only (D) O

ANS: (b)) /(4 —12+(p—0)2=5
=3 +p’=5=>p°=25-9=16=>p = +4

The quadratic equation 4x? + 6x + 3 = 0 has (1)
(A) two distinct real roots (B) two equal real roots
(C) no real roots (D) more than 2 real roots

ANS: (C) no real roots

In the following questions 19 and 20, a statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

(A) 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 true but R is false.

(D) A is false but R is true.

Assertion (A): The coordinates of a point P which divides the line segment joining the points (1)
49 2

. . . 4 .
A(-2, 3) and B(4, 7) internally in the ratio > is (E'E )
Reason (R): The coordinates of the point P(x, y) which divides the line segment joining the

points A(xy, y1) and B(x,, y,) intheratio minis x = 22Xt Ma¥ M

m+n m+n
ANS; (D) A is false but R is true.
Assertion (A): The graph of the linear equationsx + 3y = 6, 2x- 3y = 12givesapairof (1)
intersecting lines.
Reason (R): A pair of linear equations in two variablesinxandy, a;x + b;y + ¢; = 0 and

a,x + b,y + ¢, = 0 has a unique solution if % * % gives a pair of intersecting
2 2

lines.
ANS: (A) Both A and R are true and R is the correct explanation of A.

SECTION -B
If secf - tan6 = % , find the value of (sec 8 + tan 9). )
OR
Prove that: SinA—sinB + Cf)SA— c.osB -0
coSA + cosB SinA+ sinB

ANS:

sec 0 — tan = % Also, sec’ 6 —tan’6 =1

= (sec O + tan O)(sec 6 —tan 0) =1
:>(sec9+tane)><§ =1l=secO+tan0 =2

OR

ANS: sinA—sinB cosA— cosB _ (sin?A-sin?B)+(cos?A—cos?B)
" cosA + cosB T SinA+ sinB (cosA + cosB)(sinA+ sinB)

_ sin?A+cos?A— (sin?B+cos?B) _ 1-1

- (cosA + cosB)(sinA+ sinB) - (cosA + cosB)(sinA+ sinB)

=0
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22,

23.

24,

Determine the set of values of k for which the given quadratic equation has real roots:
2x2 +3x + k = 0.
OR
Had Ajita scored 10 more marks in her mathematics test out of 30 marks, 9 times these marks
would have been the square of her actual marks. How many marks did she get in the test?
ANS:  Given,
2x%+3x+k=0
It’s of the formof ax? + bx + ¢ = 0
Where,a = 2,b = 3,c = k
For the given quadratic equation to have real roots D = b? - 4ac > 0
D=9 —42)k) =0
=9 -8k >0
= k < 9/8
The value of k should not exceed 9/8 to have real roots
OR
ANS: Let her actual marks be x Therefore, 9 (x + 10) = x?
ie, x2-9x-90 = 0ie.,x*?—15x + 6x—-90=0
e, x(x-15) + 6(x-15) = 0ie,(x + 6) (x-15) =0
Therefore, x = - 6 or x =15 Since x is the marks obtained, x # — 6.
Therefore, x = 15. So,
Ajita got 15 marks in her mathematics test.
Find the 12" term from the end of the following arithmetic progression: 3,5, 7,9, .... ......201
ANS: Given AP=3,5,7,9,....201
Re - write the AP in the reverse order.

201,199,197, ......... ,7,5,3.
12t" term from the end of AP 3,5,7.9, .... 201
is same as 12" term of 201, 199,197, ......... 9,7,5,3

Here,a=20landd=—2
a,=a+m—-1d a12 =201+ (12— 1)(-2)
ay, = 201 + (11)(=2)
a,= 179
12" term from the end = 179

What value(s) of x will make DE || AB in the given
figure?

OR
In the given figure, 22 =22 =2 and AB =4 cm. Find ~ A
oc oD 2
the value of DC.. >
D C
ANS: Given : AABC
Proof : DE will be parallel to AB
Only, if L% [Converse of BPT]
AD BE
x+3 X

8x+9  3x+4
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25.

26.

27,

(x+3)(3x+4)=x(8x +9)
3x% + OX + 4x + 12 = 8x% + Ox
= 5x°—4x-12=0

= 5x*—10x +6x-12=0
= bXx(x—2)+6(x—-2)=0
= (x-2)5x+6)=0 = eitherx=2o0r5x=-6
=> X= —g (Impossible) >x=2  if x =2 then DE || AB.
OR
ANS: Given:22=22-1 and AB=4cm
oc oD 2
To find : DC

Proof: In AAOB and ACOD,
29-59 and2 AOB =, COD
ocC oD
AAOB ~ ACOD (SAS similarity)
40 _ BO _ 4B 1_4
oc oD CD 2 CD
CD = 8cm
Find the ratio in which the point (2, y) divides the line segment joining the point (2)

A (-2,2) and B(3,7). Also find the value of y.

ANS: Let C divides AB intheratiok : 1 K 1

. _ 3k+1x(-2) }
x coordinate of C = ———— A(-2, 2) C(2, v) B(3.7)

= 3k—2 S2k+2=3k-2>k=4

T k+1

C divides AB intheratio4 : 1

Now y coordinate of C = 4><+11><(2) _

6 [k=4]
SECTION -C

Find the values of a and B for which the following system of linear equations has infinite solutions  (3)
2x+3y =7, Z20x+(a+ )y = 28.

ANS: For infinite solutions, the conditionis 2 =2=2 = 2Z=_3 -7
a, b, c2 2a a+ B 28
(1) (i) (i)
Take (i) and (iii) % = i Sa=4
Take (ii) and (iii) Py QT = 7 N

4 +p=12= =8
so a=4, f=8.
If a and b are roots of the equation 2x* + 7x + 5 = 0 then write a quadratic equation whose roots are ~ (3)
2a + 3and 2b + 3.
OR
In a flight of 2800 km, an aircraft was slowed down due to bad weather. Its average speed is
reduced by 100 km/h and time increased by 30 minutes. Find the original duration of the flight.
ANS:

Here given quadratic equationis 2x? 4+ 7x + 5 = 0

aandbareroots a + b =—2 ..(1) andab =

(i)
2
Now, quadratic equation whose roots are 2a + 3 and 2b + 3is
x?-[2a+3+2b+3x+ (2a+3)2b+3) =0
x2~[2(a + b) + 6]x + (4ab + 6(a + b) + 9] = 0
5 . . ..

x?% — [2 (—%) + 6] x + [4 x>+ 6 X (—g) + 9] =0 [using eq. (i) and (ii)]

X! +x-2=0

N |

OR
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28.

29.

30.

Let original duration of the flight be x hours.
Distance = 2800 km

Usual speed = ziﬂ km/h

When time = (A +2 ) hrs
2800 5600
New speed = T T
ATQ 2800_ 5600 =100
X 2x+

= 2800 = 100 (2x~ + Xx)
=2 +x-28=0
=2 +8x—7x-28=0
=>2X(x+4)-7(x+4)=0
= (x+4)(2x-7)=0
= X =-4 (rejected) orng = 3%

km/hr

Original duration = 3 % hours.
The sum of three numbers of an AP is 27 and their product is 405. Find the numbers. (3)
ANS: Let three numbersin AParea- d,aanda + d

(a-d)+a+ (a+d =27

= 3a =27 = a=9

Also (a—d)(a) (a+d)=405= (9-d)(9) (9 +d) =405
> (9-d) (9 +d) = 45 = 81-d?=45
= d*=36= d=6,-6
When d = 6, numbers are 3, 9, 15
When d = -6, numbers are 15, 9, 3
Show that 21" cannot end with the digits 0, 2, 4, 6 and 8 for any natural number n. (3)
ANS:
Prime factorisation of 21" = (3 x 7)" = 3" x 7" Prime factorisation of 21" contains only prime
numbers 3 and 7
21" may end with the digit 0, 2, 4, 6 or 8 for some natural number n if its prime factorisation
contains 2 and 5, but these are not present.
So, there is no natural number ‘n’ for which 21" ends with the digits 0, 2, 4, 6 and 8.
If four vertices of a parallelogram taken in order (3)
are (- 3,- 1),(a, b),(3,3) and (4, 3), then find the A D (43)
ratioa : b (3, 1)

—

OR
Find the point on y-axis which is equidistant from the points (5, — 2) and (-3, 2).

ANS: Coordinates of mid-point of AC = coordinate of mid-point of BD

(—3+3 —1+3) _ (4+a 3+b)
2 2 2"’ 2

4+a 3+b
1= (55%)
=2=0,a=—4
=1 ,b=-1
a:b=4:1
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32.

33.

OR
ANS: Let point on y-axis be (0, a)
Now distance of this point from (5, —2) is equal to distance from point (-3, 2)
ie, 52+ (—2—a)2= 32+ (a—2)2
Squaring and simplifying, we get
25+4+a’+4a=9+a°+4-4a=> 8a=-16= a=-2
Required point (0, -2)
If the roots of the equation 12x?> + mx + 5 = 0 are inthe ratio 3 : 2, then m
ANS: Letrootsare 3 aand 2a .

Sum of roots = 3 a + 2a=5a=—% = az_;"_o = ..(>I)
Product of roots:Sa X 2a =6a? =15—2 = a? =% ...... (ii)
From (i) and (i), - == =>m? =5x50
3600 72
>m’=5x5x10 = m= +5+10
SECTION -D
If o and B are zeroes of 3x% — 6x + 4, then find the value of : (E+ E) + 2 (l+ l) +3ap
’ T\B o« a B
OR

If « and B are roots of ax? + bx + b = 0, then find the value of \/g + \/g + \E
ANS:

a+p =2, ap =

G B)ra (e 3)es -“2+ﬁ2+2(“+ﬁ)+3
gt ) T2t )t 3eb= 3 ap ) T3P
(a+P)>—2a B atp \

e 42 aﬁ)+3a8—
2)2-2 x&
B25% 42 (4)+3x! =1+2x2+3xi=3

3 3

OR
ANS: a+ B = -2, a,@z2

J’\/if a+ﬁ é+\/§:0:>_\/§+\/§=0

If a line is drawn parallel to one side of a triangle, the other two sides are divided in the same ratio,

prove it. Use this result to prove the following :
In the given figure, if ABCD is a trapezium in which AB || DC || EF, then % =2

FC
A \ B
E/ r {
D C
ANS: f\
Given : A triangle ABC, DE || BC, meeting AB at D and /
AC at E. Lf’p ﬁ\E
_AD AE .
To Prove : — = —
'BD  EC N
Construction : Join BE, CD and draw EL L AD. ST
Proof : ABDE and ACDE are on the same base and £ -\

between the same parallel BC and DE, hence equal in area,
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34.

35.

le.,

ar(ABDE) = ar(ACDE) ...(1)
area (A ADE) _ %AD EL AD
area (ABDE) - %BD EL  BD

area (A ADE) _ %AE DL AE
area (ACDE) - %EC DP EC
area (AADE) _ area (A ADE)
area (ABDE) " area (ACDE)

AD _ AE

BD  EC

Second part

Join BD intersecting EF at G.

In ADAB, EG | AB
AE _BG  BG _ BF

DE  GD' GD FC
AE _ BF

DE  FC

Solve for x and y, V2x++V3y =5, V3x —V/8y = —/6

ANS:V2x +V3y =5 = +2.4/3x++/3.4/3y =53
V6x+3y=5V/3————— )

V3x —V8y = —V6= V3.V2 x =82y =-/6.42

Vex—4y= 12 ———————

(i) (i) = 7y = 5V3— (—V12)
=7y = 5V3+2V3=7V3
=y = /3 substitute and we get x = /2

Solution x = V2 , y=+/3
Prove that: tanf+ secO—1 _ 1+sinf

tanf—secO+1  cos@

OR

If sin@ + cos® = pandsecO + cosecd = q,showthatq (p?- 1) = 2p.

__ tanf+secO-1 _  tanB+secH—(sec?6—tan?0)
" tanf-secH+1 tanf—-secO+1

ANS:  LHS

_ tanB+secO—(tanb+secO )(secO—tan 0) _ tanB+secO(1+ tanf—sech)

tanf—secH+1 tanf—-secH+1
sin @ 1 1+sinf
= = RHS

OR
ANS: sin 0 +cos 0=, sec O + cosec 0 =qQ

LHS = q(p2 —1)=(sec 0 + cosec 0) [(sin O + cos 6)2 —1]

= tanf + secf = =
T cscH cosf cosf

1 in@ ) ]
- [@"’%} [$in°0 + cos’® + 2 cos O sin § — 1]
0+ sind ' _
- [%}UHCOS%IHG—H ( sin0 + cos?0 = 1)
:[M} x 2 cos 0 sin O
cosf

=2(sin 0+ cos 8) =2p ( sin O+ cos 6 =p)
LHS = RHS. Hence proved
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SECTION -E

36. Aditya starts walking from his house to office. Instead of going to the office directly, he goes to the

37.

38.

school drop his daughter first and there to a bank and reaches the office. Assume that all distances
covered are in straight line. If the house is situated at A (1, 2) . School at B (4, 6), The bank at
C(8,5) and the office at D (0,10). Distances are in km.

1) Distance between House and School = ¢H)]

i) Actual distance between House and office = (¢D)

iii) The mid point of AC = (2)
OR

iit) Distance between School and Bank =

ANS: i) 5m ii) V65 km iii) (2,2), OR vI7km

Raj and Ajay are very close friends. Both the families decide to go to Rann of Kutch by their own
cars. Raj’s car travels at a speed of x km/h while Ajay’s car travels 5 km/h faster than Raj’s car. Raj
took 4 hours more than Ajay to complete his journey of 400 km.

i) What will be the distance covered by Ajay’s car in two hours? Q)
ii) Find the quadratic equation which describes the speed of Raj’s car? (1)
iii) How much time took Ajay to travel 400 km?.

OR ()

i) What is the speed of Raj’s car?

ANS: i) 50 kmie [2(x + 5) km] ii)x?+ 5x- 500 = 0 iii) 16 hour OR 20 km/hour
Passengers boarding stairs, sometimes referred to as boarding ramps, stair cars or air craft steps,
provide a mobile means to travel between the air craft doors and the ground. Larger air craft have
door sills 5 to 20 feet (1 foot = 30 cm) high. Stairs facilitate safe boarding and de- boarding

An air craft has a door sill at a height of 15 feet above the ground. A stair car is placed at a
horizontal distance of 15 feet from the plane.
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Based on the given information, answer the following questions given in part (i) and (ii).
(1) Find the angle at which the stairs are inclined to reach the door sill 15 feet high above the (1)

ground.
(i) Find the length of the stairs used to reach the door sill. (1)
Further, answer any one of the following questions
(iii) () If the 20 feet long stairs is inclined at an angle of 60° to reach the door sill, then find (2)
the height of the door sill above the ground (v/3 = 1.732)
OR

(b) What should be the shortest possible length of the stairs to reach the door sill of the
plane 20 feet above the ground , if the angle of elevation cannot exceed 30° ? Also find
the horizontal distance of base of the stair car from the plane.

ANS: (i) 45°
(i) 15v2m = 21.21 feet
(iii) (@) 10vV3m = 10 x 1.732 = 17.32m
(iii) (b) 40 ft, 34.64 ft.
SUJITHKUMAR KP
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