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e Please make sure that the printed pages in this question

paper are 19 in number and it contains 38 questions.
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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.
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e Before beginning to answer a question, its Serial Number must
be written.
e IUAT IR YRKIHhT § Frail gY 7 BIS |

e Don't leave blank page / pages in your answer-book.
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e Except answer-book, no extra sheet will be given.Write to the

point and do not strikeoff the written answer.
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e Candidates must write their Roll Number on the question
paper.
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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.
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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 10 are MCQ ,04 one word answer , 04 fill in the blanks / true false
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.



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)

. AA T E £: R > R gRIGRYING B | 1 et IR &1 I8
P -
(A) f UHP! IBEH T |
(B) fagU® 3MBEH ¢ |
(C) fUDHDI g oo ATDBIEH el 6 |
(D) AN TGP g 3MDBICH @ |

Let f: R —* R be defined as f(x)= x*>. Choose the correct
answer :

(A) fis one — one onto.

(B) fis many — one onto.

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

2. cot™! (_T;) HITHHAA - %| (HcT/ 3HA)

3

The principal value of cot™ (_T;) s  —= . (True/ False)



3. gfe A 9YT B YA Hife & JHIHT HE & al AB-BA T :

(A) fawm THfid sTegg 3 |
(B) THIHT SIS | |

(C) X ST & |
(D) THHD ATHE B |

If A, B are symmetric matrices of same order, then AB-BA is a

(A) Skew symmetric matrix
(B)symmetric matrix
(C)Zero matrix

(D)Identity matrix

4. TG A, 33 DICHT MMAEE 3R |A|=4 S |adj A |BTHAA §

(A)0

(B) 4

©)16

(D) 64

Let A be a nonsingular matrix of order 3x3 . If |A| =4,
then find |adj A| :

(A)0
(B) 4
(C) 16
(D) 64
1 sin 6 1 o
5. af¢ A=|—sin6 1 sin @ ,\_YETOSQSZTC,FITI
—1 —sin @ 1

(A) Det (A) =0
(B) Det (A) € (2, )
(C) Det (A) € (2,4)



(D) Det(A) € [2,4]

1 sin @ 1
If A=|—sin@ 1 sin@|, where 0< 6 < 2w, then:
-1 —sin6 1

(A) Det (A) =0

(B) Det (A) € (2, )
(C) Det (A) € (2,4)
(D) Det (A) € [2,4]

 f () = e*” BT HAHAS x D TUe] J1d HIoTd |

Find the derivative of f (x) = e*~ with respect to x .
. f(x) = e*” BT AHAHA g (x) = cos x D TUE JTd HITT |

Find the derivative of f (x) = e*” with respect to g (x) = cos x.

R - C

x24+2x+2

(A) x tan " (x +1) + ¢
(B) tan"1(x +1) + ¢

Q) (x+1) tan 1 (x) + ¢
(D) tan"!(x) +c

dx

> IS
xX“+2x+2

The value of [

(A) x tan*(x +1) + ¢
(B) tan"l(x +1) + ¢

Q) (x+1) tan"1(x) + ¢
(D) tan"!(x) +c



9. é(sinxydx T A J1d BT |

T

Find the value of fé(sin x)” dx .

2

0. [—Z _ RN T

sin?x cos?x

(A) tanx + cotx + ¢

(B) tanx — cotx + ¢

(C) tanx cotx + ¢

(D) tanx —cot2x +c¢

[—2_ equals:
sin2x cos?x 9 )

(A) tanx 4+ cotx + ¢
(B) tanx — cotx + ¢
(O) tanx cotx + ¢

(D) tanx — cot2x + ¢

11. FafaRad ¥ ¥ oIFw S0 Saed THIHR0 @ :
(A) (4x + 6y +5)dy — By +2x+4)dx =0
(B) (xy)dx — (x> + y*)dy = 0
(C©) (x3 + 2y?)dx + 2xy)dy =0
(D) (»)dx + (x* —xy — y*)dy = 0

Which of the following is a homogeneous differential equation ?
(A) (4x + 6y +5)dy — By +2x+4)dx =0
(B) (xy)dx — (x° +y*)dy = 0
(C) (x3 + 2y?)dx + (2xy)dy =0



(D) (yH)dx + (x* —xy —y*)dy =0
12. 3HA THIHUT y» + y2 + ¥ B UM 18 | (T/3A)

The degree of the differential equation y~ + y? + e¥’
Is 1. (True / False)

13. ¢ YRR I ¢ BT URHAT ¢ B 3R 1 TP AR 3w
dr Ad TP A ieR § afe

A A1=1

B) A=-1
Q) a=|A
(D) a=1/[4

If @ is non zero vector of magnitude a and A is a nonzero

scalar,then Ad is unit vector if

A A=1

B) A=-1
Q) a=|A
(D) a=1/[4

14. GG G SR b FAABIDIV 6 8 W |d.b| = |d x b |

o§ 0 RS & = (T3

If 6 is the angle between any two vectors @ and b then
|@.b| = |d@ x b | when 6 is equal to = ( True / False ).

15. gf¢ Ueh <@ & 4@ 3fUTd —18,12,—4 @ ol 39P (4P
TS J1d BT |




If a line has the direction ratios —18,12, —4 , then what are its

direction cosines ?

16. Gl I3 A 3R B ol TR Wdd hed ¢ afe
(A) A 3R B TRER 3(Uqeif g

(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(A) = P(B)
(D) P(A)+PB)=1
17.9fE A 3R B G YeAU ST UBR & f& P(4/B) = P(B/A) , TS
AAcBTWgA+B

B)A=B
(OOANB=¢
(D) P(A) = P(B)
If A and B are two events such that P(A/B) = P(B/A) , then
(AAAcBbutA+B
B)A=B
QANB=¢
(D) P(A) = P(B)
18. A GRT A SIc &1 TIflehell 4/ 8 | T Riap1 IoTa Sffell 8




JUT A §drar g o fad uefRid gsn | ardfds 0 d fud
Uhe gH b URGar_ 2 g | (Id/ 3d)

5

Probability that A speaks truth is 4/5 .Acoinis tossed . A

reports that a head appears . The probability that actually

there was a head is _1/5 . (True/ False)
SfHP YT Td FRUTUY

fFafeiRad usl § ®YF (A) AHHYT & T H dUT HYT (R )HRU B
wu H fear mar 3| Fufalad et 7 @ 9&l fawe &1 oo s

()ATR T TGl g AUTR, A T TG TS ¢ |
(b)ATR G TEI g TUTR, A B Ug] AT 81 3 |
(AR g fhqRTEA ] |
(ATTEd§ fPg R TG B |

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) A is true but R is false.
(d) A is false but R is true.

19. fHPBYA (A) : T LY



| =51+ 2j—4k + A(31 + 2j — 8k)
SR m=i+j—k+u(6i+4f — 16k) TAMR S|
PROT (R ) : THIGR 3@13ff & G SFIUTd 90 g SiHari € |

ASSERTION (A) : Two lines
l =51+ 2j—4k + A(31 + 2j — 8k)
andm=1+j—k+ u(6i +4j — 161?) are parallel .

REASON (R) : Direction ratios of two parallel lines must be equal.

20. MfHBYT (A) : f(x) = 2x GRIVGAHAT f: R > R, f(x) = 2x,
Theb! qUT TSI g
PHRUT (R ) : ot Tt qUT 3T=BTEH e & diid TP
3aUd &1 T Sfgata Uiafers ad1 gd fdfama g1 g |

ASSERTION (A) : The function f : R = R, is given by f(x) = 2x , is
one - one and onto.
REASON (R) : Under any One — one and onto function each element

has a unique image and also a unique preimage.

s -9
SECTION - B 2 X 5=10)

21.Z|'%f:R - RdYT g:R » R ®dAd PHR: f(x) = cosx, g(x) = 3x?
& gRIURHIRG & O gof 3N fog T FINT | g PIfvT



gof # fog

Find gof and fog,if f:R - R and g: R — R are given by

f(x) = cosx and g(x) = 3x2. Show that gof # fog .
3{Ydr / OR

T 1A DI :

tan"1(1) + cos™! (_71) + sin™?! (_71)

Find the value of the following :
tan~1(1) + cos™?! ( - ) + sin™?! (_71)

__[cosx —sinx '
22.&%,4_[81“ Cosx] A+ A =13 x BTHE F1d PIOMT |

COE Smx], and A + A’ = I then find the value of x.

It 4 = [sinx COS X

23. x & AU 3fTHAT PINIT: tan~? (1;’2;).

Differentiate w.r.t. x : tan™ (14?::2;) i

24, Wﬁﬁﬁﬁl’q%w;f:a cosx +bsinx " a,b €R,
3T FHD L2 +y = 0 BT FA |

Verify that the function y = a cosx + b sinx ,wherea,b € R

is a solution of the differential equatlon + y=0.

3YdT / OR

&W%‘I’ﬁﬂwd 1-CosX = P ATIS § I HIfoTT |

X 1+cos




Find the general solution of the differential equation :

dy _ 1-cosx
dx 1+cosx

25. T UM &I diF IR IBTAT 9TdT & ol HH A HH U IR faus T
T 814 1 UTRIhd J1d DI |

A die is tossed thrice . Find the probability of getting an odd number

at least once.

s -J
SECTION - C (3 x 6=18)
26. AF ST foh xy — da W FYd TR amsft &1 9= L g 3R L |

R ={(Ly, Ly): L, FHIR § L, b} GRI URHING T R & R

HIOTY foh R TH Jeadl TG © | QT y = 2x + 4. T GaTeId T
sl BT g 91d Bifor|

Let L be the set of all lines in XY plane and R be the relation in L
defined as R = {(L4, L,): L, is parallel to L,} .Show that R is an

equivalence relation . Find the set of all lines related to the line
y = 2x + 4.

3{YdT / OR
frafeRad ther o WReraq &0 fafey ;

(). 11 <

Write the following function in simplest form:

tan~1 (

X
=) 1%l <a



2

27. 3TE B = |-
1

U 3MTE & ARTHA o & U H Tad P |

—2 —4
3 4]ﬁwwﬁﬁalqsawqwﬁm
-2 —

2 =2 -4
Express the matrix B =|—1 3 4 ] as the sum of a symmetric and
1 -2 -3

a skew symmetric matrix.

28, RIRA TG f(x) = ZHDT gy = 0 R TH Gad

WA g ? afe 8!, O 39 B & fhd YR TAURHIRG fohar sime
{3 I8 U Tad B B |

Is the function defined by f(x) = w% is a continuous at x = 0?

If not , then how may the function be defined to make it continuous at
this point ?
29. &WWWW f(x) =sinx+cosx ,0<x <2m
R e Be £ e a1 g ¢ |

Find the intervals in which the function f is given by
f(x) =sinx +cosx ,0 < x < 2m is strictly increasing or strictly

decreasing.

secx
30. GHIDH A HIfoTT : [ = dx

ecx

Vtan2x+4

Integrate : [

3{Ydl / OR



3
TG PN - [ = dx

3
Integrate : [ \/;C_de

TS -¢
SECTION - D (5 X 4=20)

32. fRufafad aHfiero Aer &1 sragg faft @ g Hifo

2 3 10
44 =2
X y z
4 6 5
X y z
6 9 20
x y z



33, fgfeRad Aigd IATeda &1 A J1d pifve:

L 2
fz cos“x dx
o €0S%x + 4sin?x

Evaluate the following definite integral :
j‘% cos?x dx
o C0S?x + 4sin?x
S{Ydr / OR
dqd Z+2 =1 IR & P & I BT |

2

2
Find the area of the region bounded by the ellipse % + y? =1

34. TAGeIRIT &1 W13l & oiid &l FAdH g3 A1 DI :

Find the shortest distance between the lines :

x+1 y+1 z+1 x—3 y-5 z=7
= = and = =
7 -6 1 1 -2 1

3{YdT / OR




%g (1,2,—4) @Gﬂefa'ﬁﬁ GﬁTaﬂ:ﬁW&ﬁ x;s _ y+19 _ z-10

-16 7
AR R4 LE = R Td X bl Al FHIHR 1 BT |

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 zZ—5
=2 = and +2 =
3 —-16 7 3 8 -5

35. 19 IRIT & AT Z = —x + 2y , BT ARIHAHIGIU PO ;
x=23,x+y=25,x+2y =26,y =20
Maximize Z = —x + 2y , subject to the constraints :
x=23,x+y=25,x+2y =26,y =20
s -d
SECTION - E (4 x 3=12)

36. T T HUT U= 1Y 1 AT FRfaRad a1y e 9 Bl o

p(x) = 41 — 72x — 18x2 , MG U & IR T :

(2) 3 MY T o fol RITHI I=ddd &1 fog I1d Pifore, |1 g™
Tgi fadi siadars Uierur o7 Tobd § Tfe 8 o ot same
BT |

(b)H U BT H{EhaH Y JTd DIT |



3 6'

MADE IN INDIA

A toy company calculates its profit by the profit function :
p(x) = 41 —72x — 18x?

then answer the following questions :

(a) Find the point of local maxima for p(x) , can we apply here second
derivative test ? If yes , explain why ?

(b) What will be the maximum profit of the company ?

37. YT DI YTETST &1 Igd XN © | ST 3171 70T YT 21 & §Ie
98 d-1d ¥ 4o 81 & folU Ui ISTIE! § | S| Ui Uh U1 I
o 1Y 1Y I Ve & Forept srasharet GHidor 22 + 2y = sinx §
7 ueil o IR IS -

(2) T8 [T UBR &1 Sadhas IHIHRU §, 39 °U1d Ud Pife
qdigq|
(b) TTHT 1 T o AP Sl GHIDHRUT ] TTD 8 JTd HIToTg|




Radha has a fond of flying kites. Today after taking math exam she is
flying kite to release the exam stress. Her kite is flying along the curve
having differential equation % + 2y = sinx .Then answer the
following questions :

(a) What type of differential equation is it ? Find its order and degree.

(b)Find the general solution of the differential equation along which kite
is flying.

38. IH 3T TG 29 BRa &l FAIAN & | ISP AT TR 3D
3 U Wd Wald g| d a1eT B @ [ Ife W & forddt aressar 9
T SN B 53 HTAaR 817 a1 & 0 & U s gel N B |

e gl & IR difSTe -

(2) TTEBTT g T oHaY | 3ifad gf fei § S IR GYd &l
I&ohd g gt st s913T |
(b) 3T T MR B fob TH Sl T 718 TSt ofid Se?




Ram celebrates his birthday on 29" of February .On his birthday his
friends play a game with him . They promise to present him a new
watch if his any randomly selected birth year contains 53 Tuesdays.
Answer the following questions:

(a) What are the all possible pair of days at the last two days of the
selected birthyear ?

(b) What is the probability that Ram will win the watch from his
friends.



