Subject:

Subject Code: YASHWANT
YC MATHS 10 CLASSES MATHS

Answer to this Paper must be written on the paper provided separately.
You will not be allowed to write during first 15 minutes.
This time is to be spent in reading the question paper.
The time given at the head of this Paper is the time allowed for writing the answers.
Section A is compulsory. Attempt any four questions from Section B.
The intended marks for questions or parts of questions are given in brackets [].

SECTION A (40 MARKYS)
(Attempt all questions from this Section)

Jueaiion 1 : Choose the correct answers te the guesifons from the ghvem opilomn: [15]
) A shapheeper bought an LETY for 24,000 from o dealer. He sold it to & consureer et & poodfit of T8000. If the ate of GST
iz Z28%, then the tex lighility of the shoplkeeper i :

(a) T1680 ®) T1B0O (&) T2000 (d) 2420
() The root of the quadratic equation 3o — 2c + 1 = 0 are
(2) real and digtinet () rations] and unequal (¢} real and equal (@) ot real

() On dividing (z) by (2x + 3}, the remainder is :
@0 ® 7(2) ©{3) @ 1(7)
{v) Which of the following is a diagonsl matrix?

001 500 0109
@ |01 ¢ ) [0 2 0 © |05 4 (d) none of these
101 G 0 8 100
() 10% T100 shares at T120 means aomual dividend on | share is:
(@) T10 () T12 &) ©2 (d) pone of these
{vi) The reflection of the point P(-2, 3) in the p-axis la:
@ 2 3) ®) (2 -3) ) 2,-3) @ 2 3)
x peximeter of AABC .
(vil) I AABC ~ ADEF, then B AT
() AB x DE o) % @) % @ %
(vill) The radii of two circular cylinders are in the mtio 4 : 5, and fheir heights are in the ratic 5 : 3. The mtio of fheir volumes
is;
(@) 8:5 ®) 16:15 © 17:13 (@13:8
(ix) The 5th term from the end of the GF Z, 6, 18, ... 13122 is:
(a) 54 ) 162 (c) 486 (if) 1458
(x) A bag containe 4 red and 8 blus marbles. A marble is drewn at random. The probability of drawing a red marble is:
® 3 ® @ 3 @z
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(xi) In a size transformation with scale factor &, the arca of the given figure is
(a) k x area of the resulting figure (b) & x area of the resulting figure

(c) % x area of the resulting figure (d) ;15 ¥ area of the resulting figure

(xii) The point P(1, 2) divides the join of A(-2, 1) and B(7, 4) in the ratio:

(@) 1:2 (b) 2:1 (€) 3:2
(xiii) In the given figure, if ZDAB = 60° and ZABD = 50°, then ZACB is equal to :
(a) 60° (b) 50°
(c) 70° (d) B0°
(xiv) The sum of first 10 terms of the AP whose nth term is T, = 2n + 1, is :
{a) 100 (b) 120 (c) 125 (d) 130
(xv) The lower quartile of given observations 21, 14, 19, 18, 10, 15, 1T is:
() 10 (b) 11 (c) 14 (d) 15
Question 2 :
(i) Mrs. Bhatnagar has a 4 years time deposit account and deposits ¥650 per month. If she received 36,296 at the time of maturity,
find the rate of interest. [4]
’ : . (@ +bY a
(il) If @, b, ¢ are in continued proportion, prove that m = [4]
(iii) By selling at T92 some 2'5% shares of face value 100 and investing the proceeds in 5% shares of face value 100 selling
at T115, a person increased his income by 90 a year. Find . [4]
(a) the number of shares sold (b) the number of shares bought

{c) the original income
Question 3 :
(i) The curved surface area of a cylinder is 5,500 cm? and the circumference of the base is 110 cm. Find the height and

volume of the cylinder. [4]
(ii) Find the equation of the straight line passing through the intersection of 2x + 5y = 4 with x-axis and parallel to the line
Ix-Ty=-8 [4]

(iii}) Use graph paper for this question. Take 1 cm = 1 unit on both axes.
(a) Plot the points P (2, 3) and Q (3, 1).
(b) Reflect P in x-axis to P'. Reflect P’ in y-axis to P”, Write coordinates of P and P,
(c) Reflect Q in y-axis to Q and reflect Q° in the origin to Q”. Write coordinates of Q" and Q".

(d) Write the geometrical name of PQQ"P". [5]
SECTION B
(Attempt any four questions)
Question 4 :
(i) A dealer purchased goods for ¥16,50,000 and sold them for T20,00,000 within the state. If the rate of GST is 12%, find
the net CGST and SGST payable by the dealer. [3]
(ii) Solve the quadratic equation x* - 3(x + 3) = 0; Give your answer correct to two significant figures. [31
(iii) If pth, gth and rih terms of a GP be a, b, ¢ respectively, then prove that g7 x b"F x P = |, [4]
Question 5 :
- | [3 —4
(i IfA= 4 ﬁiamiB= v g , find a matrix X such that X + A = B. [3]
(ii) In the figure, the incircle of AABC touches the sides AB, BC and CA at the points P, Q, A
R respectively.
Show that AP + BQ + CR = BP + CQ + AR P A
= % (penimeter of AABC). B = c [3]
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(iif) If the expression x> + ax + b is divided by (x + 1) and (x + 2), it gives the same remainder 12. Find the values of a and

; [4]
Question 6 :
(i) Find the gradient and the intercept on the y-axis of the line 3y + 2x — 12 = 0. [3]
(i) Show that (1 + cot A — cosec A)(1 + tan A + sec A) = 2 3]
(iiif) Find the sum (-5) + (-8) + (-11) + ... (-62). [4]
Question 7 3
(i) The king, queen and jack of clubs are removed from a deck of playing cards and the remaining cards are shuffled. A card
is drawn from the remaining cards. Find the probability of getting a card of heart. [3]
(ii) The sides of a rectangular plot of land in a map were 12 cm and 5 cm. The map was drawn to scale 1 : 2000. Find the
(a) diagonal of the plot in m (b) area of the plot in m% [3]
(iii) In the figure, PT touches a circle with centre O at R. Diameter SQ s
when produced meets PT at P. If ZSPR = x°, and ZQRP = 1”, show that
x* + 297 = o°, [4]
Question 8 : p x > T
(i) Soclve the inequation : 8 <5 (x + 1) — 2 < 18, xeR. Graph the solution set. [3]
(ii) Find the mean of the following data : A 31
Class 0-10 10-20 20-30 30-40 40-50
Frequency 12 16 6 7 9 D E
(iif) In the figure, DE | BC. If AD = 3.4 cm, AB = 8.5 cm, and AC = 13.5 cm, find AE. [4]
Question 9 : e c

(i) Draw a circle of radius 4 cm and mark two chords AB and AC of the circle of length 6 cm and 5 cm respectively. [4]
(a) Construct the locus of points inside the circle that are equidistant from A and C.
(b) Construct the locus of points inside the circle that arc equidistant from AB and AC.

(ii) Weight of 100 students is recorded below :

Weight in kg 30-35 35-40 40-45 45-50 50-55 55-60
No. of students 4 16 40 22 10 8
Draw an ogive and hence estimate the median. [6]
Question 10 :
@ 1f 7m*2n _ 5 se properties of proportion to find, m : n [3]
TJm-2n 3
(ii) Construct a triangle ABC in which AB = 6 cm, BC = 4 ¢cm and AC = 5.5 cm.
Draw the incircle of the triangle. 3]
(iii) From the top of a building 20 m high, the angle of elevation of the top of a monument is 45° and the angle of depression
of its foot is 15°. Find the height of the monument. [4]
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Solution :
(1) (a) Disered tax hability = 28% of T6000 = T1680.
(i) (d) Here D= (-2 -4 x3x1=-8<0

So, the roots are not real.

(iii) (¢) 2 +3=0=x= —%. So, required remainder is f{_—a]
(i) (o) V2
(v) (a) Annual dividend = 10% of T100 = T10
(vi) (a) R, (-2, -3)=(2,3)

(vii) (b)

nx(4x)* xSy _16%5

(viii) (b) Required ratio = Ax GoF =y 2573 - 16 - 15.
(ix) (b) Required term = % = 162.
(x) (¢) Required probability = % - %

(xi) (d)

(xii) (a) Let the required ratio be m : 1; Then, 1 = mx7+1x(2) 7;: : 2

=mt+l=Tm-2=26m=3=m=

b | =

~ Required ratio is % c1=1:2

(xiii) (c) ZADB = 180° — (60" + 50°) = 70°
ZACB = ZADB = 70"

(xiv) (b) d=T,-T;=5-3=2= 5m='2—“[2 % 3 4 (10 — 1) % 2] = 120.
1 8 th 8 th
(xv) (a) Here, n = 8, so median = 3 value of {EJ observation + value of [EH] observation
1 1
=5 (24 - x + 22+ 20) = 7(46 + %)
=:»24=%{46 tx)=40+x=48 =x =1
Question 2 : B
(i) Mrs. Bhatnagar has a 4 years time deposit account and deposits T650 per month. If she received T36296 at the time of
maturity, find the rate of interest. 4]
. . . (@a+b? _a

(iiy If a, b, ¢ are in confinued proportion, prove that b + P =z 4]

(iii) By selling at T92 some 2% % shares of face value T100 and investing the proceeds in 5% shares of face value T100
selling at T115, a person increased his income by T90 a year. Find . 4]

(a) the number of shares sold (b) the number of shares bought
(c) the original income

Solution : (i) n = 48 months, P = ¥ 6350

H(H+I)XLXL =7 {550),: MXLXL} =F 537r
2 100 12 2 100 12

. Total amount received on maturity = ¥ (48 = 650 + 637r)

But, 48 x 630 + 6377 = 36296

S8 I=Px

= 637r = 36296 — 31200 = 5096 = r = 3096 _ 8

Hence, rate of interest = 8% Ans. 637
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(ii) Let @, b and ¢ are in continued proportion. Then

g-g::-bz=ac
2 2R 2 +c+2b
Now, LHS = (a+b) _a +b"+2ab _a" +ac+2ab :ﬂ(ﬂ c ]:E = RHS Proved.

{b+f}2 b +¢* + 2be ac +c* + 2be c(a+c+2&} P

(11i) (a) Let the number of shares sold = x
. Sale proceeds = ¥92 x x = T92x

~. Mumber of shares bought = %
- New income = ?& w5=F 92x
115 23

Original income = ?2% xx=1 g.x

But,%_gux:gg¢M=gg¢%=gu=¢.x=g{}xﬁ=m
23 2 46 46 69
~. Number of shares sold = 60 Ans.
(b) MNumber of shares bought = % = % = 48 Ans.

() Original income — t% %= t% x 60 = T150 Ans.
Question 3 : - -
(i) The curved surface area of a cylinder is 5,500 ¢m? and the circumference of the base is 110 c¢m. Find the height
and volume of the cylinder. [4]
(ii} Find the equation of the straight line passing through the intersection of 2x + 5y = 4 with x-axis and parallel to the
line 3x - Ty = - 8. 4]
(iii) Use graph paper for this question. Take 1 cm = 1 unit on both axes.
(a) Plot the points P (2, 3) and Q (3, 1).
(b) Reflect P in x=axis to P’. Reflect P’ in y=axis to P”. Write coordinates of P* and P”.
{(c) Reflect Q in y-axis to Q" and reflect @ in the origin to Q”. Write coordinates of Q' and Q.

(d) Write the geometrical name of PQQ"F’. 5
Solution :
o C10x7
(i) 2ar=110=r= %22 17.5 cm

Also, curved surface area of the cylinder = 2nrh

3

110
22
. Volume of the cylinder = nrlh = = * 17.5 x 17.5 = 50 cm® = 48,125 cm®  Amns.

=5500=2nrh =2 53500=110xh=h= =50 cm Ans.
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(i) Given line is 2x + 5y = 4; Eguafion of x-axis is y = 0.
Lt 0=4=2x=2
=+ Copordinates of the point of intersection of 2x + 5y = 4 and x-axis are (2, 0).
Let the equation of the required line be ¥ = mx + ¢ (1)
++ (1) passes through (2, 0)
S0=2mte=2m+ec=10 e (2)
Again, (1) is parallel to 3x — Ty =— 8
3x 8
or ¥y = ? + E
Gradient m of (1) = 3
7
Putting m = 3 in (2), we have, 2 = 3 +te=0=0¢c= .
7 7 7
f

o 3 6 . i
Substituting m = 2 and ¢ = -3 in (1), we get, y = EK_E

= Ty = 3x - 6 = 3x — Ty = 6, which i1s the required equation. Ans.

(iii)
* ", j_ _l
P2 3)
3
2
Q=311
. 1 Q(3,.1)
i —4 =3 =2 =1 o] 1 2 3 4 5 %4
1 a"r3!=11
B /
e A 4
Pr(-2,-3) P.(2,=3)
R R
{a) The given points have been plotted.
(b) Coordinates of P are (2, —3) and coordinates of P” are (-2, —-3) Ans.
(c) Coordinates of Q' and Q" are respectively (=3, 1), and (3, —1). Ans.
(d) PQQ"P’ is an isosceles trapezium. Amns.
Question 4 :
(i) A dealer purchased goods for ¥16,50,000 and sold them for ¥20,00,000 within the state. If the rate of GST is 12%,
find the net CGST and SGST payable by the dealer. 131
(ii) Solve the gnadratic equation x% = 3(x + 3) = 0; Give your answer correct to two significant figures. 131
(iii) If pth, gth and rth terms of a GP be a, b, ¢ respectively, then prove that g% x §"F = P ¥=1. 4]
Solution :

(i) Purchase price for the dealer = 16,350,000
.~ Input GST = CGST + SGST = 6% of ¥16,50,000 + 6% of ¥16,50,000 = ¥99,000 + 99,000
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Selling price = 20,00,000

- Output GST = CGST + 8GST
= 6% of $20,00,000 + 6% of T20,00,000
= ¥1,20,000 + ¥1,20,000

Net CGST paid by the dealer = ¥(1,20,000 — 99,000) = 21,000 Ans.
Net SGST paid by the dealer = 3(1,20,000 - 99,000) = 21,000 Ans.
(i) We have, x* =3 (x +3)=0=2x*-3x-9=0
e 314[-3}32:“*{-9} e 31@ e 31;.?{)
2.70 ﬂ = x=4850rx=-185

=X — Orx =

= x=49 or x =-1.9 Ans.

{1i) Let A be the first term and R be the common ratio of the given GP,
Then, T,=a=>ARP!=g
T,=b= AR =p
T,=c=AR"!=¢
Now, aff =P xgid=
= (ARP 1T x (ARTYP x (AR 4
= pAgrtrptpg  plp-Dgritig- g + - Dp-g)
=AU x RY = 1 Proved.

Question 5 :
1 -2 3 -4
(i) IfA= 3 6 and B = 2 5 , find a matrix X such that X + A = B. [3]
(ii) In the figure, the incircle of AABC touches the sides AB, BC and CA at the points P,
Q, R respectively. p R

Show that AP + BQ + CR = BP + CQ + AR

1
= 5 (perimeter of AABC). 9 131

(iii) If the expression x* + ax + b is divided by (x + 1) and (x + 2), it gives the same remainder 12. Find the values of
a and b. |4]
Solution :
(i) X+A=B=2X+A+(-A)=B+(-A)
= X+[A+(-A]=B+(-A)
=2X+0=B+(-A)

3 A4 -1 2 2 2
= X=B+(-A)=>X-= 2 5 +_3 5715 -1 Ans,

(i) We know that the tangents drawn from an external point to a circle are equal.
- AP = AR, BQ = BP and CR = CQ
. AP + BQ + CR= AR + BP + CQ A1) R R
Now, perimeter of AABC = AB + BC + CA
=AP+ PB + BQ + QC + CR + AR Q
= (AP + BQ + CR) + (PB + QC + AR)
=2 (AP + BQ + CR) [From (1)]

= AP+BQ+CR=AR+BP+ CQ = % (perimeter of AABC)

= AP+ BQ + CR =BP+ CQ + AR = % (perimeter of AABC) Proved.
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(iii) Let f(x) =x' +ax+ b
On dividing f{x) by {x + 1), we have
=1 P +a(-1)+b=12
= -l-a+b=12
= —a+hb=13 e (1)
Again dividing f{x) by (x + 2}, we have
A2F(2P +a(2)+b=12
= —-8§-2a+h=12

= -2a+b=20 - (2)
Subtracting (1) from (2), we get
-a =7 = qg=-7

Substituting @ = -7 in (1), we get
T+b=13=5b=6
Hence, a=-7, b=6 Ans.

Question 6 :

(i} Find the gradient and the intercept on the y-axis of the line 3y + 2x — 12 = 0. 13]

{iiy Show that (1 + cot A — cosec A1 + tan A + sec A) =2 13]

(iii) Find the sum (-5) + (-8) + (=11} + ... (=62). 141
Solution :

3

Comparing it with y = mx + ¢, we get =—§a.ndc=4

2

Gradient (slope) m = - % and intercept on y-axis = 4 units. Ans.

(iiy LHS = (1 + cot A — cosec A)}1 + tan A + sec A)
cos A 1 sin A 1
=(1+— -— 1+ +
sin A sin A cos A cos A

_[sink+cush - Ij(cns A +sin r’\+1]

sin A cos A

- sin A cos A

_{(sin A+cosA) — 1}{{51.1 A+cos A) +1}

_{SiIlA+COSA}2 -1
B sin A cos A

[ (a~b)(a+ b)=a®- b

_s'm2 A +cos®> A+2sin Acos A -1 _2sinAcosA
sin A cos A sin Acos A

2 = RHS Proved.

(iii) Here, a =—5,d= -8 — (-5)=-3, 1=-62
Let the given AP has n terms.
Then, T,=l=a+(n-1)d
= -62=-5+(n-1)(-3)

-62+5

(=3)

=n-1= 19
= n=20

20
o Sum of the given AP = g {fa+1)= > [5 + (—62)] = 10 = (-67) = —670. Amns.
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Question 7 :

(i) Draw a circle of radius 4 cm and mark two chords AB and AC of the circle of length 6 cm and 5 cm respectively.
151
(a) Construct the locus of points inside the circle that are eguidistant from A and C.
(b) Construct the locus of points inside the circle that are equidistant from AB and AC,

(ii) Weight of 100 students is recorded below :

Weight in kg 30-35 35-40 40-45 45-50 50-55 55-60
No. of students 4 16 40 22 10 8
Draw an ogive and hence estimate the median. 5]
Solution :
(i} (a) XY is the locus of points equidistant from A and C.

M

(b} MA is the locus of points equidistant from AB and AC.
(if) Weight No. of Cumulative ¥
(in kg) students frequency 1001 1 — ] l/"‘ 1
3035 4 4 % /
35-40 16 20 8o+ |- [ /
s
40-45 40 60 704 | | A
45-50 22 82 = | /
c o
7]
50-55 10 92 o ' [
8 5042 > fe
55-60 8 100
::; 40+ 1 | ]
N =100 E’ |- ]
S-30
N / 1
N=IUO=>E=5IJ 204 | | ) A
Let A denote 50 on the y-axis. From A, draw AB paral- 1o+ -
lel to x-axis, which meets the ogive at B. From B, draw
BC L x axis. The abscissa of C is 44, So, median = 44 Ans. ] 0 . 3:5 20 045 5'0 o5 | 6 3(
Question 8 : Welght {in kg5

(i} The king, queen and jack of clubs are removed from a deck of playing cards and the remaining cards are shuffled.
A card is drawn from the remaining cards. Find the probability of geiting a card of heart. [31

(ii) The sides of a rectangular plot of land in a map were 12 ¢m and 5 cm. The map was drawn to scale 1 : 2000. Find
the (a) diagonal of the plot in m (b) area of the plot in m?, [31
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(iiif) In the figure, PT touches a circle with centre O at R. Diameter SQ when produced meets PT at P. If “SPR = x"
and ZQRP = y°, show that x* + )" = 90", 4]

Solution :
(i) Total number of outcomes = 52 — 3 = 49
Number of favourable outcomes = 13

Number of favourable outcomes _ l_"

- P{a heart) = =
( ) total number of outcomes 449

Ans.

} : 1
(i1) Here the scale factor, k = 2000

(a) Diagonal length on the map = m= @ =13 cm.
Diagonal length of the plot =% * diagonal length on the map
= 2000 % 13 em = 260 m. Ans.

(b) Area of the plot =% * area on the map = (2000)* % 12 % 5 e¢m?

_ (2000 =125

m? = 24,000 m® Ans,
10000

(iii) Z£PRO = 90° [Radius through the point of contact is perpendicular to the tangent]
= ZORQ = 90° — »°
Also, OR = 0Q
= LZOQR = ZORQ = 90° - »*
In APQR, ZOQR = ZQPR + £QRP
[Exterior angle = sum of two interior opposite angles] P R T
= 90% — y" =2 + "

= x% + 2y° = 90° Proved.

[Radii of the same circle] S

Question 9 :
(i) Solve the ineguation : 8 < 5 (x + 1) — 2 < 18, xc R. Graph the solution set. 131
(ii) Find the mean of the following data : 131
Class 0-10 10-20 20-30 30-40 40-50 A
Frequency 12 16 6 7 9
(iii) In the figure, DE || BC. If AD = 3.4 cm, AB = 8.5 ¢m, and AC = 13.5 em, find AE.  [4] D E
Solution : B c
(i} E<5(x+1)-2=18, xeR

= 8<5@Fx+1)-2andS(x+1)-2=18 xeR
= 8<5x+5-2andSx+5-2=18, xeR
= #-3<5xand 5x=18-3, xeR
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= l<xandx=3 xeR=1<x=3, xR
s Solution set = {x: 1 <x =3, xeR}

Graph of the solution set is shown below :

£ + + & + - >
=1 1] 1 2 a 4
(i) Class Frequeney (f) Class marks (x;) fix;
0-10 12 5 60
10-20 16 15 240
20-30 6 25 150
30-40 7 35 245
40-50 9 45 405
Zf; =350 Zfix; = 1100
Mean E=%=@ =22 Ans.
Zf, 50
(iii} Since, DE || BC, then by Basic Proportionality Theorem, we have
A
AD _ AE
DB EC D E
AD AE
:} =
AB-AD AC-AE B c
34 AE 3.4 AE
= = = —  —
85-34 135-AE 51 135-AE
27
Zo_AE = 3AE=27T-2AE =2 AE= —=54cm Ans.
3 135-AE 5
Question 10 :
. Tm+2n 5 . .
(i) If = =, use properties of proportion to find, m : n 131
Tm—-2n 3

({ii) Consiruct a iriangle ABC in which AB = 6 cm, BC = 4 em and AC = 5.5 cm.

Draw the incircle of the triangle.

&)

(iii) From the top of a building 20 m high, the angle of elevation of the top of a mopument is 45° and the angle of

depression of its foot is 15° Find the height of the monument.

Solution :

Tm+3n 3

(i) We have,

Tm—2n 3
Tm+2n+Tm=2n _ 5+3
Tm+2n-Tm+2n 5-3

[Applying componendo and dividendo]

— —_— - =

dn 2 2n 1

14 m 8 Tm 4 m
— x
n

M
=1 | b3
=1 | oo
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=m:n=28:7 Ans.

141



(ii) Steps of Construction :
1. Draw AB = 6 cm.
2. With A and B as centres and radii equal to 5.5 cm and

4 em respectively, draw two arcs. These arcs cut each
other at C.

3. Join AC and BC to get the required tnangle.

4. Draw the bisectors of ZA and #B. The bisectors of these angles
meet at (.

5. From O, draw perpendicular on AB, which meets AB at D.

6. With O as centre and OD as radius, draw a circle, which touches
the sides AB, BC and AC at D, E and F respectively.

(iii} Let AB be the building and CD be the monument.

D
Let CB = x m and DE = h m.
AE=CB=xm hm
In AADE, L tan 45° = h = x (1) 45
X
E A
In AABC, 20 _ 150 E
x 8
15°
2020 ..o c B
=X onise  02679° 64 xm

= k= T464 [From (1)]

Hence, height of the monument = (20 + 74.64) m = 9464 m  Ans.
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