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MATHEMATICS AND COMPUTING
Ut 37 TIOTAT

Time Allowved : 3 hours Aeifta a5 - 352
Maximum Marks : 80 3feraan 3% - 80
General Instructions : [T A8 ;

Read the following instructions very carefully and strictly Fefefaa e #i WW@W RIREESIE L
follow them :
1. Please check that this question paper contains 9 printed | 1- FT ST R o 5 A ﬁ'pgﬁﬁ L

pages.

2. Code number given on the right hand side of the question 2. Y74 4 qfed w19 F AR feg-mg #is 1 F1 B
paper should be written on the title-page of the answer- ITR-JIETF] F GE-T%3 R ford]
book by the candidate.

3. Please write down the Serial Number of the question in
the answer-book before attempting it.

3. I G F IR [o7G71 & F4 4 78, Il §
7 ] I a7 fod |

4. 15 minutes time has been allotted to read the question | 4. 8 ¥%7-99 F1 UG % [o7C 15 forge 1 93 foar man @)
paper. The question paper will be distributed at 10.15 m.ﬂiiﬂ'ﬁmwg\af{a’ﬁ /0. f.?a@%wmfzafaﬁ
a.nt., from 10.15 a.m. to 10.30 a.m., the students will 101575 & 10.30 7 T BT J79-99 F1 =l 9871 317
read the question paper only and will not write any wm%mém-ﬁwﬁﬁémqﬁﬁ@ﬁ;

answer in the answer-book during this period.

o

$4 9% 99 4 F 35 999 8 T 59 S7far 8

5. This question paper contains 35 questions. All questions
are compulsory.

6. This question paper is divided into five sections - A, B, | 6. T8 5% T 9% @el #, @, 7, 7 K g 4 fawifera &
C D, and E.

7. In Section A, question number 1 to 14 are Multiple | 7- G F 4,y GE | 9 |4 Tglawedid 557 (MCQ's)
Choice Questions (MCQ's) with only one correct option for a1 e faweT el 8 3l 597 JEIn 15 37 16
and question number 15 and 16 are Assertion-Reason SifmeA, F0 Tl 99 8, forad @ gl % foru |

based questions of 1 mark each. 37 fear 7 81
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8.

10.

11,

12.

13.

14,

In Section B, question number 17 is match the column
and question 18 and 19 are Very Short Answer (VSA)
type questions carrying 2 marks each.

In Section C, question number 20 to 29 are Short
Answer (5A) type questions carrying 3 marks each.

In Section D, question number 30 to 33 are Long
Answer (LA) type questions carrying 5 marks each.

It Section E, question number 34 to 35 are Case Study

Based Integrated questions carrying 4 marks each.
s ying

There is no overall choice. However, an internal choice
has been provided in 1 question of Section B, 5 questions
of Section C and 2 questions of Section D.

In addition to this, separate instructions are given with
each section and question, wherever necessary.

Use of calculator is not allowed.

. . 22
. Draze neat diagram wherever required. Take m = o

wherever required if not stated.

8.

1L

12.

14,
15.

. @EHH Y HET 309 33 1 I (LA) YHFR F I &

e @ 1, Yvd &I 17 TEdl F1 et # 8 3iR g
|1 18 SR 19 75 Glered IH (VSA) B F 99 &
o178 @ geds % fe7u 2 37 feu o 3)

@ T H, v GEIT 20 29 FlErd IT (SA) FFR F 9
& 1574 6 yedler & foru 3 s fau w8

fo75 & e % ferq 5 a7 fag mo 8
@E § 4, 9uT HEAT 34 9 35 24fq snaifta vhiwd 999
€, 1575 G T 597 4 3% #1 8

FIE Ul Ay T8 2 Tl @2 @ % | 999, @ 7% 5
Y1 SR ES ¥ % 2 YAl A sl fasey R )

@19 q9ifed 99 feg 7u 8 [
FeTFIe! 1 YA At 8
ATTRFHATTER = STIFH T T30 el 51 STTTFA

ﬁn:%ﬁﬁ
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SECTION-A
This section has 16 multiple choice questions of 1
mark each.

“us-sh

38 @ 7 16 Fefamedta WA &, o el 31 1 57 2

1. The value of lim-w—?-":;'misz 1. limw?ﬂmg: 1
: x—1 2x +x-23 ¥l llix—+x—3 .
(@) -5 (b)g (y=2 (@}15
(©0 (d)g (Mo )z
2. The value of lim 222 js; 2. lim 2 mram 2 1
x—oo 3x=2 x—on 3x-2
5 5 5 5
(a)§ (b)—g (GF}?E @) _-;;
€3 (d) =3 (s (™)==
3. The value of]imnta"xo is: 3, linaw'lxuaﬁlql??: 1
(a)1 (b) 19 () 1 @) 1°
S 180 n 180
(c) e (d) p () = (H}-;
4. The concept of Meru Prastar was given by: 4. T W Y SFALTOT fohaah g & oft: 1
(a) Pascal (b) Aryabhata () UTE=Ret (@) gz
(c) Acharya Pingala (d) Fibonacci () 3= e () fparrarahr
5. Number of ways by which 10 girls can be seated | 5. TH T 39 W 10 Tl #1 S8 & a B g=@n, 1
ata round table so that two specific girls always FafF 2 ﬁﬁmag%mz&mwwﬁa?ﬁ%
sit together are: () 2! x 10! @) 10!
(a) 2! x 10! (b) 10! (T) 2! x 8! () 2! x 9!
(c) 2! x 8! (d) 2! x 9!
6. Let A be the set of all ayurvedic medicines, then | 6. JH s A @t 3413%&37 itfer = "= a1
which of the following does not belong to the set ffafiga o @ #i7 ag=== A 3 waEfaa 728 22
A: () FTaf (@) WrEHtem™
(a) Brahmi (b) Paracetamol () 3TTETT (=) e
(c) Ashwagandha  (d) Giloy
7. Set A has m elements and a relation R on set A | 7. #H=9% A H m 3379 & AR HF=T A WEHFTRF 15 1
has 15 elements, then the minimum possible AT E, Fﬁugwa Afrﬁlﬁﬂ'ﬁr#iﬁ HFgdl ) G 7
number of elements in set A is: (F) 4 (@) 5
(a)4 (b)5 (M6 (|) 8
(c)6 (d)8
8. If x,2y,3z are in AP where the distinct numbers | 8. 32 x,2y, 3z guiar 2vft § 2 s@i famr g0 x,y,2 1
x,¥,z are in GP, then the common ratio of GP is: Torrer 2oft 5 &, at orer Aoft 6 ae ST 7
(a)2 (b)3 (#)3 @) 2
() 172 (d) 1/3 i 0 18
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10.

115

13.

The probability that at least one of the events A
and B occur is 0.6. If A and B occur
simultaneously with probability 0.2, then the
value of p(4) + P(B) is:

(a) 0.2 (b) 1

(©) 1.1 (d)1.2

Which of the following is the inverse of the
proposition. “If a number is prime, then it is
odd”?

(a) If a number is not prime, then it is odd.

(b) If a number is not prime, then it is not odd.
(c) If a number is not odd, then it is not prime.
(d) If a number is odd, then it is prime.

The equation of the circle passing through the
origin which cuts off intercept 4 and 5 on the
coordinate axes is:

(a)x*+y*—8x—10y =0

(b)x* +y?+8x+ 10y =0
(O)x?*+y?—4x—-5y=0
(d)x?+y?+4x+5y=0

. Let f:{ 12,34} = {a, b, c,d} such that

f(D=af(2)=b,f(3) =¢ f4) =d,

then the function f'is:

(b) bijective

(d) neither injective nor

(a) injective
(c) surjective

subjective
The value of sin 50° — sin 70° + sin 10° is:
(a)0 (b)1
(c)-1 (d) 2
. The value of principal argument of 1 + v/3i is:

(a) =3 (b) =5

21 n
(€5 (d)3

Directions: In question number 15 and 16, a
statement of Assertion (A) is followed by a
statement of Reason (R). Choose the correct option
from the following:

(a) Both Assertion (A) and Reason (R) are true and

Reason (R) is correct explanation of Assertion

4

12.

13.

T Y F U 92T A 3B & & wifdwar 0.6 21 3
A SR B % us @iy gfeq 29 i wifyswar 0.2 21, @

p(A) + P(B) FTUH &:
an 1.1 () 1.2

. Trefafaa & o i wum afs v de svsa 2, S aw

fays & =1 wfaem w82

(%) TS Uk BT 3141y 721 2, d 98 fawg 2
(@) I3 Uk T sPTsg T8l 2, 9l 98 fasm a8 2
() afe usk dean oy 78 2, 4 5 srasa e 2
() gfe uep diza) faun 8, 198 s &

T foi=g @ Bl I AT 39 7 7 w0, S e
1 37 WS 4 31T 5 WaHRdl 8, &

F) x?+y?—8x—10y =0

@ x>+y?+8x+10y=0
(Mx*+y*—4x—-5y=0

(M x*+y*+4x+5y=0

a4 e £:{1,2,3.4) - {a,b,c,d} 38 9FE & &
fFD=a,f(2)=0b,f3) =c f(4) = d, q % 15

(F) ThE () U=l ST=eara]
(1) TSIl (9) A a1 T T TS

sin 50° — sin 70° + sin 10° T 9 2:
()0 (@)1
(-1 (9)2

-1+ V3i F W@ FITF F A &

n

(@) — Y
o
™3

() —%
M3

. wom e 15 3 16 1 AT (A) F 912 F007 (R)
foam man 21 Frferfaa o & w# fases = =g7 #ifsm

(%) 31T (A) o7 F1OT (R) F1 6eg & 33 0 (R),

sAfirsR (A) 1 91 saTE 2
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(b) Both Assertion (A) and Reason (R) are true but
Reason (R) is not the correct explanation of
Assertion (A).

(¢) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

15. Let xy, x5, ... x,, be 1 obsrvations and let ¥ be their
arithmetic mean and a? be the
variance.

Assertion (A): Variance of 2x,, 2x,, ... 2x,, is 402
Reason (R):  Arithmetic mean of
2x1,2%5, ... 2%, is 4%.

16. Assertion (A): Function f(x)=|x—3| is not

differentiable at x = 3.

The function defined by |f(x)] is

continuous everywhere but not

differentiable at all points where

fx)=0.

Reason (R):

SECTION-B

This section comprises of match the column and

very short answer (VSA) type questions of 2 marks

each.

17. Match items in column A with correct option in
column B given below:

(@) 3ATTFT (A) 3T FET (R) ST TeF 8 AT #1007 (R),
safiRer (A) Y Tt s 79 2

() AR (A) T 2, AT 0T (R) 296 B
(%) 3T (A) 38 &, ST FRT (R) T 2l

15, BT n ST %y, X, ... X;, FT GHIGH BT & THT TEOT 02
2
AfRaT (A): 2%y, 25, ... 2%, 1 THIT 402 2]
/AT (R): 21, 2%y, ... 2X,, 1 TG AT 43 2

16, IFTHAT (A): M f(x) = |x — 3|, x = 3W
At T8 2

|f (x) | 10 afeaTia S a4t aEi o
f(x) = 02, T FTFer1g 7 2|

=0T (R):

T rE-|
36 @ 1wl Fl i oiit ad Hfard 39 (VSA) TR E
T E, e 2 HAEH R

17. = feu o ey A o 921 1 wey B # feu v a8 fameq
%wfﬁmﬁf“w:

Column A Column B e A e B

Items Answers o= I T
(i (1-n'= (a) 5 (i) (1-i)= F 5
(ii) 13+ 4il= (b) -15 (i) 13+ 4il= (@) -15
(i) 3+2) B +2i) = (c) 4 (i) (3 +2) 3 + 21) = (m 4
(iv)¥=25 xJ-9 - (d) 13 (iv)=25 xJ-9= () 13

18. (a) The slope of a line is double the slope of
another line and tangent of the angle

between them is 51- Find the slope of the lines.

OR
(b) Find the equation of the straight line which
passes through the point (3,-2) and cuts off
equal intercepts from axes.

19. Write the relation R = {(a,b)ez % z:a = b?,
—2<bh <2} in the roster form and find its
domain, codomain and range.

18. (%) U L@ I el 38T @ il G 1 AT 2 A1 I
aﬂa%ﬁma‘%m%%’! @i i g §
#iferg) "

o
(@) forg (3,-2) 3 2R <1 aTeft 38 et far 1 aHiE
F1a U S 37eft o Tme 9@ Fed 2

19. 999 R = {(a,b)ez X zza = b*,-2< b < Z}ﬁaﬁ
w7 1 TAfgu 371 399 U9, gawia ao g 31 Fifsm)

1

1

2

2

2

2
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SECTION-C

This section comprises 10 short answer (SA) type

questions of 3 marks each.

20. (a) The letters of word ‘SOCIETY" are placed at
random in a row. What is the probability that
three vowels come together?

OR
(b) A bag contains tickets numbered from 1 to
20. Two tickets are drawn at random. Find
the probability that both the tickets have
prime numbers.

21. Find the equation of the straight line which
passes through the point of intersection of the
straight lines x + 2y = 5 and 3x + 7y = 17 and
is perpendicular to the straight line 4x + 3y = 8.

22. (a) Find the derivative of f(x) =sin2x using
first principle.
OR
(b) Find the derivative of f(x) = tan x using first

principle.

23. Let 1. be the set of all lines in the coordinate plane
and R be the relation on L defined as:
R ={(ly,l;)€eL x L: 1, is parallel to I,}
Prove that the relation R on L is an equivalence
relation.
24. (a) Find the sum of the series
3 4 3 4
§+B7+5_3+5_4+ -+ 2n terms.
OR
(b) Find the sum of n terms of the series whose
nth termis 2n? —n + 5.
25. By using truth table, prove that (p « ¢)Ap
logically implies 4.
26. (@) If f(x)= [5; ; }; ; } then check its

differentiability at x = 1.
OR
(b) Evaluate:

Que-T

@ | 10 Gfera 39 (SA) YFR F 9 2, ol vl 3

Sl #T 2

20. (F) 758 *SOCIETY" % 37&ill 1 a1g=aa1 U uferd #
saftd foran i 8 9 @l F uE Wy 3 #r
TIfgeFaT @1 8

SpET
(@) UF A H | § 20 T ¥ G 9 fowe 8 agfeaw

&Y ¥ gf feahe faeprel sird 8| fehret 0 &1 e w
TSI T B o wifesan 31 i)

21 @i x + 2y = 5 SN 3x + 7y = 17%%@3%@
T B S ATelt §iet 1T HT GHIET F1a i, S

ST WGl 4x + 3y = 8 W el &l

22. (%) Y FHEia 1 309 6 el f(x) = sin 2x
SFFAS T4 HI0)
YT
(@) 99w faeia #1 300 *0 e f(x) = tanx F1
SFFHE T4 FIH0|

23. 71 &fifse fir L fEwis aa o ferg g Tt &
T R SN LA R = {(ly, L)€l x L: 1, a2 L, ¥
<10 uftarfa st R 21 o Aife f R, L R0 qewar

e 2|

24. (%) A0 2+ =+ -+ 2+ + 20 G o, 1 e

ma Fifsu)
37oET
(@) #vft & n 921 =1 9 F19 Fifee fSew naf ve
2n?2 —n+ 573

. HIAT ATfeTaT o1 35N 4 g 41 76
(p < q)\p i siavia g

) 3R F(x) ={§f;ii;iﬁ}ﬂ*fs’ﬂiﬁx= 19

SAFFAqraar i st Fifsg
37T

20.

(@) 7 Hifsio
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_ sinx —cosx
lim ———
x-—b—

§ X—7
27. Consider a binary operation = on set
A =1{1234,5} defined by a«bh= min (a,b).
Then find the value of following:

(i)(3+5)+2

(i)2+(3+5)

(iii) (3 * 5) * (2% 3)

28. (a) Find the general solution of the
trigonometric equation V3cosx + sinx = /2.
OR

(b) If sinx = i.xell quadrant, then find the value

of tanZ.
2

29. Ifu=1{1,2,34,5,6,7,89,10,11,12},
A=1{2347911},B = {1,3,59,11,12}, then find
the following:
(i)AUB
(i)ANnB
(iii) AAB

SECTION-D

This section comprises 4 long answer (LA) type

questions of 5 marks each.

30. Calculate mean deviation about median age for
the age distribution of 100 persons given below:

Age (in vears) [16-20]21-25126-30|31-35 36-40{41-45 [46-50 [51-35
Number of 5 6 |12 13|20 19|16 9
persons

31. (a) Prove that
Co+2C, +3C, + -+ (n+1)C, = 2™+ n2™?
OR
(b) the ratio of the 7" term from the beginning to
the 7" term from the end in the expansion of

mn
(VE +3%,3) is 1:6. Find n.

32. In a survey of 25 students, it was found that 15
had taken mathematics, 12 had taken physics
and 11 had taken chemistry, 5 had taken

mathematics and chemistry, 9 had taken

sinx —cosx

1m
T T
X‘—T x—:!‘-

27. @9= A ={1,2345) § wF fgemad @fear «
a * b = frm=m (a, b) zr7 gfonfya 2, @ fr=fofea *
LIER eI E L
M (@3*5)*2
(ii)2* (3*5)

(iii) (3 * 5) * (2 + 3)

{%}ﬁﬁﬂﬁfﬁ‘!{ gt \/§cosx+5inx=\/§ =Rl
wqaagamaaﬁli'am
AT
(@) a2 sinx = =, xell =gafer, @ tanZ F 7 T4

Fifs)

afs u={1,2,3,456,7,89,10,11,12},
A={2347911},B ={1,3,59,11,12}, @
frefafas =t 3/ FHifsw

())AUB

(ii)ANB

(iii) AAB

28.

29.

G Us-a

Tg @z 4 9" 39T (LA) TR % 999 &, fomd uede 5 33t

Eakd

30. =1 fw w100 ST 397 F s A wifeaw A1 5
F et grey e i o Fifso

3’"‘!(’”? o3| 16-20]21-25]26-301| 31-35] 36-40| 41-45 |46-50 |51-55
St 5| e | 1213 2] 19|16 | 9
aE

31. (%) fag Fifsw
Co+2C, +3C, +--+(n+1)C, =2"+n2""

HYET
@) (V2 +5) Fomm i smr & 74 s @ S
78 9g & A 1:6 &, A n H AE T

ifs

32. 25 et = usk gaeqor # =€ o man R 15 7 i
o, 12 3 e <ff 3 11 3 @ o o s 3
Tforg 9 wareA fogma 21, 9 3 niftra afw stfasht 2T qen
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mathematics and physics, 4 had taken physics
and chemistry and 3 had taken all the three
subjects mathematics, physics and chemistry.
Find the number of students who had:

(i) at least one of the three subjects

(ii) only one of the subject

(iii) none of the subject

33. (a) Prove that
4sinasinfsiny =sin(f+y—a)+sin(y +a—f)
+sin(fa+ f—y)—sin(fa+p +y)

OR
(b) Prove that
sin? x + sin? (x +2Tﬂ) + sin® (x - 4—;—") = —%sin 3x

SECTION-E

This section comprises of 2 case study based

questions of 4 marks each.

34. Prisha is playing with a long string, she hangs
the ends of the string at two points on the wall.
Now it is in the form of a parabola with its
vertical axis and it is 10 m high and 5 m wide at
the base as shown in the figure.

A

K
5 m—>
A"(A

7~
m

/

Y
Observed the figure carefully and based on the

above information, answer the following

questions:

(a) What is the standard equation the parabola
given in figure?

(b) Write the coordinate of a point from which
given parabola is passing except (0,0).

(c) Write the equation of the given figure.

35. A question paper consist of two parts A and B.
art A contains 9 questions and part B contains
6 questions. A student has to answer 8 question
in all, selecting at least 3 questions from each

part. On the basis of given information answer

the following questions:

4 3 IfGA 3w fagm 3E1 foe qgr 3 3 o fasy
wiford, wifaeht 3 e fasm for =9 faenfilat e
s1d ifso fo=i:

(i) &9 A § A @ 9 v Ty feran

(i1) Fa = fawg fean

(iii) 1% farerg =2 e

33. (%) g it
4sinasinfsiny =sin(f+y—a) +sin(y +a—p)
+sin(a@+f —y) —sin(a + B +y)
HYET
(@) fag Hifsu;

sin® x + sin® (x - ?) + sin® (x - %)

;i
—=sin 3x
4

“us-g

sHEeH 2 fofy snafia wom &, o vyl 4 st w31

34. fomn o st =i | wa w8 9 9l & fad w den w
a1 ferg il o STe T 21 379, 7 AT At 39e % 9
wm%mﬁ%aﬂrmﬁgﬁﬁ%@mmm
TT 10 et F=m 371 5 Hre <ter 21

5m—>
101

> X

N Q]

v
AT 1 A A FIC SR SHH g1 %
AR T fFeferfiaa w % s difse

(%) 3ATfd § fou 10 waerg 1 ure a2

(@) (0,0) % wfafer, 36 v forg ¥ frdvrier ferfiae forerdt
gL fea ma waea e 2

(M) &t 5 AR = gt fafay)

U 9o H A1 WS A 3R g afefoed 81 d@s 4§ 9w
S EE BH 6 9 &1 U forenneff 1 yele we & =gan 3
ST = A §Y FA § UTA T I AT B

&1 17 =T o AR W et vt & s A

35.
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(a) If the first question of each part A and B is (%) afe T W 4 37 B o WA AfEr & w2
compulsory, in how many ways a student foremeff o wahm © woAt 61 =19 6 what 22
can select the questions? (@) AfE 9T @ 4 31 B F yeel &1 wod Afad &, @ 2
(b) If first two questions of each part A and B are v feremeff fora o & oHt &1 999 FTgFaAT 27
compulsory, in how many ways a student
can select the questions?
* ok Kk Kk Kk
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