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Roll No.

Tford
MATHEMATICS
[ Hindi and English Medium ]
(ACADEMIC / OPEN)

[Time allowed : 3 hours ] [Maximum Marks : 80 ]

- PUAT S IR o b 39 UY-9F § Gfad gF 22 TUT Uy 38 g
e Please make sure that the printed pages in this question

paper are 22 in number and it contains 38 questions.
e UY-T0F & a5 3R AU T P8 AR &I BF gRI I YRl &
Ugd g8 W forar S Anfey |

e The code No.on the right side of the question paper should be

written by the candidate on the front page of the answer-book.
o Bl UY BT I T L& A Y Ugd 3BT hdidb feRg=T I |

e Before beginning to answer a question, its Serial Number must

be written.
e 3UF I YRAHT T Wreit g8 7 BIS |

e Don't leave blank page / pages in your answer-book.
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o SW-YRIHI & HfaRad Pig 3 e T8 & Ml 35
IS AR gl ford g forar IR A FIc|
e Except answer-book, no extra sheet will be given.Write to the

point and do not strikeoff the written answer.

o TGN SO A AR TH-UF W 3Ha=y for|

e Candidates must write their Roll Number on the question
paper.

o PN U FT IW 37 F B ¥8 YA IR A 5 uywa gof g
e 2, Udiem F IWid 59 J9Y H S5 W grar Wer T8
forar
SITET |

e Before answering the questions,ensure that you have been
supplied the correct and complete question paper, no claim in

this regard, will be entertained after examination.

Wﬁi’-‘ﬂ:

e MU -HHPAIBUYG NG UT TS : H §,95,dAH
Eﬂ%TFQ%

WS H: TS H 1 ¥ 200H $aA 20Uy g , o6 ¥ 12
ggfdded], 03 U sdlg IR dld, 03 Rad ®H WY Td 02
AfYPYT- FRU IA YUY T, UAH UH 1 3P &I ¢ |

Wed :3TSH 21 ¥ 257% $dA 05 U4 § ,U0P UY 2
3 BT § |
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WE 9 :3gTSH 26 ¥ 31 dP T 06 U¥ § ,UAPH WY 3
3P HT B | 3790 T U UY I W ddb &HdI/GerdT MuiRd Uy
(HOTS/CBQ) 2!

WS C :SUTSH 32 ¥ 3509 $A 04 U4 € ,U0P UY 5
3iH FT ¢ |

Wed :39TS H 36 ¥ 38 db oo 03 B ARG Uy &
% UY 4 3P BT 7 |

gt wy eifard € |

3 Ul | SAiaie I9q &1 deved foar ™ g, S99 ¥ TH B
T4 B A ¢ |

fQU T A% TR &1 U FTR YTl & I 3ay "t Hi|
Th TR R U SR GRAHT DT i 3axyg ford|

PAPUCR b YANT B AN 8T © |

General Instructions :

e This question paper consists of 38 questions in total which are divided into
five sections : A,B,C.D,E.

Section A : This section consists of twenty questions from 1 to 20 out of
which 12 are MCQ ,03 one word answer , 03 fill in the blanks and 02
Assertion Reason questions. Each question carries 1 mark.

Section B : This section consists of five questions from 21 to 25.Each
question carries 2 marks.

Section C : This section consists of six questions from 26 to 31.Each
question carries 3 marks. Here one HOTS / Competency Based question is
also given.

Section D : This section consists of four questions from 32 to 35.Each
question carries 5 marks.

Section E : This section consists of three case based questions from 36 to
38.Each question carries 4 marks.
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All questions are compulsory.

There are some questions where internal choice has been provided. Choose
only one of them.

You must attach the given graph paper along with your answer book.
You must write the answer book serial no. on the graph paper.
Use of calculator is not permitted.

s - 3
SECTION — A (1 x 20=20)

1. AAAREE £: R > R; f(x) = x3 gRITRUINT 8 | Y TSI I
P I DI -
(A) | TSP MDBEH 3 |
(B) fIgU® HBEH ¢ |
(C) fUb®! g forrg TBCH T8 5 |
(D) fAdI Tkl g T IABICH § |

Letf: R - R be defined asf(x) = x3. Choose the correct
answer :

(A) fisone—one onto.

(B) fis many —one onto.

(C) fisone - one but not onto.
(D) fis neither one — one nor onto.

2. cosec™(—V2) HTHBA HH %|
The principal value of cosec™(—v2) is
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3. 2 x 2 I & U 3ATYg! ! Ho G- fbant giift ot Tde
ufaf® 3 a1 4 %:

(A) 16
(B) 81
(C) 256
(D) ©64

The number of all possible matrices of order 2 x 2 with each entry 3 and
4is:
(A) 16
(B) 81
(C) 256
(D) 64
4. ARG A, 3x3 P BT SHTYE B 3R 471 = 2 Tl |adj A | BT A

g

(A)5
(B) 125
(C) 25
1
(D)
Let A be a nonsingular matrix of order 3x3 . If |A7Y| = §
then find |adj A| :
(A) 5
(B) 125
(C) 25
1
(D)

5. afg A3IR B THF Pifc & JohHUTT TR § df Rafaea 1
ERIRHE N

_1y _ lal
(A) 14B71] =12
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(B) 14B) | =
(C) (AB) 1 =B 141

D)(A+B)t=B"1+4"1

If A and B are invertible square matrices of the same order, then

which of the following is not correct?

(A) 1471 =

|BI

(B) I(4B)™| = r

(C) AB)"t=pB"1471
(D) A+B)t=B"1+41

. qﬁx—y=ﬂgﬁ}z—zwﬁm|
Find 2 if x—y =m
. f(x):exzﬁmg(x):cosx$w&fﬂﬁaﬁﬁm|

Find the derivative of f (x) = e*” with respect to g (x) = cos x.
. Tt quife n & forg f_nnecoszxsin3(2n +Dxdx BITHAA R

(A) -1
(B) O
1
(D) 2

For any positive integer n,
the value of f_nnecoszxsin3(2n + Dxdx is:

(A) —1

(B) O
1
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(D) 2

9. [—£_ T UM 1 BITT |

eX+e~%

dx
eX+e=*

10— _ TR §:

sin?x cos?x

Find the value of [

(A) tanx + cotx + ¢

(B) tanx — cotx + ¢

(C) tanx cotx + ¢

(D) tanx —cot2x +c

[—Z— equals:

sin?x cos?x

(A) tanx + cotx + ¢
(B) tanx — cotx + ¢
(O) tanx cotx + ¢

(D) tanx — cot2x + ¢

1. IR P arat fobdt 3faepal THiHRU1 & iRy ga o IufRid
WS 3R] B AR
(A) 0
(B) 4
©3
(D)1

The number of arbitrary constants in the particular solution of the

differential equation of the forth order are :

(A)O
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(B) 4

(©3
(D) 1
2 2
12. 3(GHT GHIBR xy 2+ x (2) —y =0 BIER - g |

The degree of the differential equation

2y aly)2 Wy _ e
xy—> +x(dx ydx—Ols :

13, Fafeied # @ o 9t e i 5 -

A) 10kg

B) 20m/s?

C) 40 watt

D) 1071° coulomb

~—

(
(
(
(

Which of the following measures is a vector quantity :

(A) 10kg
(B) 20m/s?
(© 40 watt

(D) 1071° coulomb
14. AfC G =41+ 6] N b =3+ 4k &<l b P XY G b I9CHh

i =Y &1 gl
(A) 2 (31 + 4k)
(B) 52 (3] + 4k)
(C) = (41 + 6))
(D) =2 (41 + 6))
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If @ = 41 + 6] and b = 3] + 4k then the vector form of the
component of a along bis

(A) = (3t + 4k)

(B) 2= (37 + 4k)

(C) = (41 + 6))

(D) -2 (41 + 6))

15. gfe G 3R b G ALP IR & IR ITP I BT RIS TNd + b
T HES IS 8 IS

(A==
B) =13
C6o="=
(D)o ="

If @ and b be two unit vectors and 6 is the angle between them .

Then d + b is a unit vector if

(A) 6 =~
B) 6 =1
©6==
D)o ==

16. a1 geT13if A 3R B & IRER Wdd Had ¢ Il
(A) A 3R B TRER 3(Uail g
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(B) P(A'B) = [1 = P(A)][1 - P(B)]
Q) P(4) = P(B)
(D) P(A)+P(B) =1
Two events A and B are mutually independent , if
(A) A and B are mutually exclusive.
(B) P(A'B") = [1 = P(A)][1 - P(B)]
(Q) P(4) = P(B)
D) P(A)+P(B) =1
17.9f¢ P(4/B) > P(A) , Al STH Y DI A 981 &
(A) P(B/A) < P(B)
(B) P(ANnB) < P(A).P(B)
Q) P(B/A) > P(B)
(D) P(B/A) = P(B)
If P(A/B) > P(A) , then which of the following is correct :
(A) P(B/A) < P(B)
(B) P(A N B) < P(A).P(B)
(C) P(B/A) > P(B)
(D) P(B/A) = P(B)
18TG P(4) =1/, ,P(B) = 0,dI P(4/p) =

IfP(A) =1/, ,P(B) = 0,then P(4/p) =

SfHP YT Td PRUTUY
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fFaferfad Ui § SUT (A) ATHBYT & U H JUT HYF (R )HRU &b
wy { faar mar 3| Ffafed fawed & ¥ U8l fawey &1 9g SV

a)Ad Rl U g TUTR , A B 5! AT § |
b)A T R T TEI & TUTR, A B TE AR TSI § |
QAT e fPgRIET ]|

d)A TTAd g fPd R T8 |

A~ A~ A~

ASSERTION-REASON BASED QUESTIONS

In the following questions, 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) Ais false but R is true.

19. AfUSYT (A): 7= i+ 2f — 4k + 2(20 + 3] + 6k)
3R 7 = 31 + 3§ — 5k + u(21 + 37 + 6k) .
A Eel M F gl 22 3
BT (R ) : 3fafer & o X@mg 7 dt afawsel gt & 7 IR g
AT Bl § qUT I8 faTHdeiia WTd el Sl § | fawsdcia
13T & feTT FATH gRI TERAUS foh ! Ueh 1 TR 3{dRY Tid Gl |

ASSERTION (A) : The shortest distance between the lines
F= 14 2f— 4k + 2(21 + 3] + 6k)
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and 7 = 31+ 3] — 5k + p(20 + 3] + 6k) is 22 .

REASON (R) : In aspace the lines which are neither intersecting nor

parallel are non coplanar and are called skew lines. For skew lines, the

line of the shortest distance will be perpendicular to one of the lines.

20. AFHBYT (A) : TIY £:{1,2,3,4} > {a, b, ¢, d} &I

f={1a),(2b),(3,0)} , b Uhd! 3TBIE Ha g |
PRUT(R) : B £:{1,2,3} - {a,b,c,d} S&l

f={(1,a),(2,b),(3,0)} , U Theh e § |
ASSERTION (A): The relation f:{1,2,3,4} = {a, b, ¢, d} defined by
f={(1,a),(2,b),(3,c)} is abijective function.
REASON (R): The function f:{1,2,3} - {a, b, ¢, d} such that
f=1{1,a),(2,b),(3,c)} is one-one.

s -4
SECTION-B (2 x 5=10)

21. Rrg ®Ifv & qurier! & I z |
R ={(a,b):¥B2, (a - b) B! AU B 8} TR U el T

JadT ISy g |

Show that the relation R in the set Z of integers given by
R = {(a,b): 2 divides a — b} is an equivalence relation.

3HYdT / OR
Fgfefad vaa & Iady U § forfae
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3a%x—x3

tan_l( ),a>0 <x<—=

V3 V3

a3-3ax?

Write the simplest form of the following function :

1 3a2x—x3) a
tan (a3_3ax2 ,a>0,\/_<x<\/_

22.&!%,4':[‘12 3],HQHB=[_11 (2’] @ (4 + 2B) HIHFA A
BT |

IfA' = [_12 ;] and B = [_11 (2)] then find (4 + 2B)".

23. ¢ 3R b B 3IY TIY DI JId HIFTT forges forg

[0 ={""““"m%"S 3}muﬁmﬁaw=rx=3mﬁaﬁ%|
bx+3;t|ﬁx>3

Find the relationship between a and b so that the function f defined by
_(ax+1;if x <
fe) = {bx+3 if x>3

24. AU PIT b BT y — cosy = x
3IH S JHIHRUT (ysiny + cosy +x)y' =y HIGA G |

} IS continuous at x = 3.

Verify that the function y — cosy = x, is a solution of the
differential equation (ysiny + cosy +x)y' =y .

3{Ydl / OR
3ABT FHIHRTT 2 = gz &1 AUSH B A1 DI |

Find the general solution of the differential equation :

dy _ 1+y?
dx  1+x2
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25. T UTRaTRe ford & Arar T SR [ ae=sar @s §
E:ETGRRWRESIE, FUaAadwss
at P(E/p) A BT
Mother ,father and son line up at random for a family picture where

E :sonononeend , F:fatherin middle, then find P(E/F).

s -9
SECTION-C (3 X 6=18)
26. &g P
tan~12 = sin~12 4 cos~13
16 13 5
Prove that :
tan 12 = sin~12 4 cos~12
16 13 5
3HYdl / OR

Rfg®cA & fAR->{xeR-1<x <1} S&l
fx)=— ,x€R , TP Uho! B Had g |

1+|x| ’

Show that the function f: R - {x € R: —1 < x < 1} defined by

flx) = %lxl ,x € R is a one one and onto function.

27. {4l G| Bt g H 10 Goid X9 fa9 ,8 goi Hifdd fa7H
TUT 10 Goi AR DI T 5| 31 G| Bl [dehd Yo HH:
Rs. 80, Rs. 60 3R Rs.40 Ufd XA g | 3MTE SISO & T
GRT I DI fob T Gxcieh] D1 do- TR GHER &l Hdl foha-t

YFRITRT TTed gt 2
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A bookshop has 10 dozen chemistry books, 8 dozen physics books ,10
dozen economics books. Their selling price are Rs.80, Rs.60 and Rs.40
respectively. Find the total amount the bookshop will receive from
selling all the books using matrix algebra.

28. f(x) = 3x* + 4x3 — 12x2 + 12 GRI Uad Bad f & ™A
S IR R Feas 7 J1d Sifo |
Find local maximum and local minimum values of the function f

givenby f(x) =3x* + 4x3 —12x* + 12 .

3
29. FHTHAA HIVT J2,1x sin(mx)| dx

3
Integrate : [2 |x sin(wx)| dx

3Ydr / OR

HHTH I DI : | : dx

cos(x—a)cos (x—b)

1

cos(x—a)cos (x—b)

Integrate : [ dx

30. AT WA f(x) = ZEEE g x = 0 R TS ad

X

Wwad g ? afg el , dl 39 Bad Bl b YR TIURYING foar g
f% U8 U Jad e o |

Is the function defined by f(x) = 3x+4xtanx is a continuous at x = 0?

If not , then how may the function be defined to make it continuous at

this point ?

31. Rrg ®ifoe & f6g 4(1,2,7), B(2,6,3) 3R € (3,10, —1) TRIT € |

Show that the points A(1,2,7), B(2,6,3) and C(3,10,—1) are
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collinear.

T s-3
SECTION — D (5 x 4=20)

32, T TReATSH BT AN 6 & | TG §H THART AT Bl 3 F T[0T ISP gasl
Y A ol & T gH 11 UTtd Bl 8 | Ugen 3R diet T bl oivgA
IR &H GO AT BT ST UTWd BIdlT & | SHPT SIoNTIOi g ey
HIfoTT 3R 3M1egg fAfY J Teamt 31 P |
The sum of three numbers is 6. If we multiply third number by 3 and
add second number to it, we get 11. By adding first and third numbers

we get double of the second number. Represent it algebraically and
find the numbers using matrix method.

3[Ydr / OR
31Tegg fafd &1 vt avas FRgfafad YRae TefieRon &l g6 Hifog :

2x+y+z=1
3
X—2y—z= 5
3y—5z=9
Solve the system of linear equations , using matrix method:
2x+y+z=1
3
X—2y—z= 5

3y—5z=9

33. (a) MufoiRad Mg THHTH ST HM 19 ST

2
j |x3 — x|dx
~1

Evaluate the following definite integral :
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2
f |x3 — x|dx
-1
(b) FRfIRIT GHTH T BT HE T DI

1-Vx
/ 1+Vx dx

Evaluate the following integral:
1-+x

f dx
14++x

3Ydr / OR

(a) THIH T BT TONT HRb drdga 2 —+——1 I foR &3 &1
& Jd DI |

Find the area of the region bounded by the elllpse — + y—z = 1 using

mtegratlon.

() HTTT (a ) BT TR HRb U Sregd 3 [k &3 1 &% d J1d HiTolg
T g8 3fef Td Y 3fef HHRT: 6 SHIs d 4 SHIS 8 |

Using part (a) find the area of the region bounded by the ellipse with
major axis 6 units and minor axis 4 units.

34. frgfafad a1 X@rsil & g & LAad g3 1 DI ;

F=01-t)i+({t—-2)+B-2t)k and
F=(G+1Di+02s—1j—2s+ 1k
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Find the shortest distance between the lines:
F=0-t)i+({t—-2)j+@-2t)k and
F=(s+1i+2s—1j—2s+ 1k

3{Ydr / OR
fdg (1,2, —4) I 9 aTelt 3R G Y@sft x;8 _ y_+1169 _ z—710
3-?[? x—315+y—829=z_—55 WWQ@TW ﬁ sﬂa |

Find the vector equation of the line passing through the

point (1,2, —4) and perpendicular to the two lines :

x—8 +19 z—10 x—15 —-29 z—5
=2 = and X2 =

3 —-16 7 3 8 -5

35. ﬁg&miﬁ$&lﬂﬁﬁ Z=x+y, w&ﬁﬂwﬁmﬁﬁm
x—y<-1; —x+y<0; x,y =20
Maximize Z = x + y, subject to the constraints :
x—y<-1; —x+y<0; x,y =20
3{Ydr / OR
3TeIET fafY GRTIET AT Z = —50x + 20y BT LATH HH
fraferRed suaRiel & Sfavid JTd HifoIg
2x —y = -5
3x+y=3
2x — 3y < 12

x=>0y=0
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Determine graphically the minimum value of the objective function
Z = —=50x + 20y
Subject to the constraints:
2x —y =-5
3x+y=3
2x — 3y <12
x=20,y=>0
s -d
SECTION -E (4 x 3=12)

36. 3TAATDHR YR 9 HATHR IdR] DI 2 m T Td 8 m3 ST
! U {91 Gah1 1 <ol o1 AT w31 § | Ife bt & fAmfor
YR & feTT Rs 70 / m? 3R EaRI WR Rs 45 /m2 g ATAT§ <l
frafafad vt & Iw i

(a) TP P SMTYR & FHI0T ! ANTT o1 Il 2

(b) ATART D1 1 B AFTT I BT |

() FYdH QNI T & bt 1 ol AT o g 2

A tank with rectangular base and rectangular sides, open at the top is to
be constructed so that its depth is 2 m and its volume is 8 m®. If the
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building of tank costs Rs 70 per sq meters for the base and Rs 45 per sq
meter for sides, then answer the following questions:

(a2) What will be the cost of building the base of tank?

(b) Find the cost of building walls ?

(c) What is the cost of least expensive tank?

37. fau T IRATE &Y ggH Rgfeiad ushi & IR S
0 Bt ST (y I ) BT JF F U UHTe ¥ Jay Fgfarad
gt gRT fear |

1
y =4x —Exz
18T x I fa1 ot T & ot fat 118 &1 g o1 UehT=1 Sueisyl gaT;
x<3
(2) O PTG U 811 aTd fe1 o a8l Ure) &1 gfg b1 e

1 B |
(b) Uga dH I H Y B afg H R ued @ T ded & Id HRy
(© T8t Sasd o1 al fad 91 T &Y Sars faant gii?
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Read the following passage and answer the questions given below:
The relation between the height of the plant ('y' in cm ) with respect to its

exposure to the sunlight is governed by the following equation:

=4 12
y = 4ax ZX

where 'x" is the number of days exposed to the sunlight, for x < 3.

(@)  Find the rate of growth of the plant with respect to the number of
days exposed to the sunlight.

(b) Does the rate of growth of the plant increase or decrease in the first
three days?

(C) What will be the height of the plant after 2 days?
38. T Aifole ot IFM &) fod &1 SRT US o1 TN 40% ¢ | I8 9 for
ST 8 fob e 3R AT faf¥y faet 1 ST s & Wk 1 30 % HH B
3T 8 3R TaT GRT TR DI 25 % HH a1 o Gobar g | fra +f T Ieh

e 8 ¥ [ U fadhed o1 997 Sval ¢ | I8 fear T § & SRied
fapedi O 9 fodl Uh &1 A1 B aral AT T I grewsdn A1 71 At
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fad & SR ufyd 8 o 3] U fRufa & Fafefaa usif & S e

(@) TNT 3R e fAfY Y SuAm & &1 W iRd & SR A IRT S 1
UG g ?

(b) a1 % fdhed Bl 3T & a1c Wt fod & SR J URIT e Y
UG aTg 2

(c) Ut fRufa & Irf g1 et 3R AT fafd) 1 Suai fosw oM &6t wifdisean
3T BITT |

Assume that the chances of a patient having a heart attack is 40%.

It is also assumed that a meditation and yoga course reduce the risk

of heart attack by 30% and prescription of certain drug reduces its

chances by 25%. At a time a patient can choose any one of the two

options with equal probabilities. It is given that after going through

one of the two options the patient selected at random suffers a heart

attack. Then answer the following questions:

(a) Find the probability of suffering from heart attack after
following the course of yoga and meditation?

(b) Find the probability of suffering from heart attack after adopting
the drug prescription?

(c) Find the probability that the patient followed a course of yoga
and meditation in this condition.

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k %k 3k 3k 3k 5k 3k sk sk 3k 5k 5k 3k 3k sk >k 3k 5k 5k 3k sk 3k 5k 5k 3k sk sk 3k 3k 3k 3k sk %k 3k 3k 3k 3k sk >k 3k 3k 3k sk sk >k >k 3k 3k 3k >k 5k 3k 5k %k %k %k >k 5k 5k %k %k %k %k %k %k %k k kk
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