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1.

fix) = — |x + 1| + 5 & fou, Frafafeq & @ wH-arFA a2 ?
(A) x=4WITMA{x) =072

(B) x=-1WIdH{x) =52

(C) x=0WITTMWf(x) =472

(D)  flx) T I3 IeaqH HF 781 § |

x|
AR fx) = 4 x 0 70 3 o frfiRad i & T o g TR 9
0, x=0

(A) wfrx<oFfUfEaas|
(B) @fix e R&FTATfHEATL |
() wftx>0oFfUfEaas|
(D) x=0F B = &l foiganl a2 |
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.

(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iit) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and

questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

(v)  In Section C, Questions no. 26 to 31 are short answer (SA) type questions,
carrying 3 marks each.

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying 5 marks each.

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

(viit) There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

(ix)  Use of calculator is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1. For f(x) = — |x + 1| + 5, which of the following statements is true ?
(A) Maxf(x)=0atx=4.
(B) Maxfx)=5atx=-1.
(C) Maxflx)=4atx=0.
(D) f(x) has no maximum value.

| x|
— 0 . . .
2, If fx) =3 x’ X7 , then which of the following statements is not

0, x=0
correct ?
(A) fis continuous for every x < 0.
(B) fis continuous for every x € R.
(C) fis continuous for every x > 0.
(D) fis continuous for each point except x = 0.
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3. cos™! [cos %} EARIE] % :

T 5%

B 5 ® 5

T I

- D =

(C) 3 (D) 6

4 ‘ 3% X+2‘ = ‘1 5‘%,?ﬁxaﬁrm:r%
3(x-1 x-2 3 3

1

A 2 (B) 3

C) 5 (D) 3

5. Aft A vt o v, @ Frfofad § 4 e i 7E 2 2
(A) A+ A T guiid o8 §
(B)  AA’ TT A'A THfHq 37Tg &
(C) A+ A us fowm anfid segs @
(D) A - A'us foom wnfi 31ee &

0 in O , .
6. aRA=| 0 VAN LA IR G, T OFHAR :
—sin® cosO >

N B X

(A) 6 (B) 3
27 5n

(C) 3 (D) o

7. [tan—1+/3 —sec™! (— 2)] SR T :

A B -ZX

A = (B) 3
T 27

(C) 3 (D) EY
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3. The value of cos™! {cos %} is :

n 51
A — B —
(A) 5 (B) 5
o I D) =
(&) 3 (D) 6
3 2 1 5
4 If x X = , then the value of x is :
3(x-1) x-2 3
1
A 2 B -
3
(C) 5 (D) 3
5. If A is a square matrix, then which of the following is not true ?

(A) A+A'isa symmetric matrix
(B) AA’ and A’A are symmetric matrices
(C) A+ Ais askew symmetric matrix

(D) A-A'isaskew symmetric matrix

0 in 0 ,
6. IfA= { CO,S St } satisfies A" + A = I, then the value of 0 is :
—sin® cosHO
N B =
(A) 5 (B) 3
®) % (D) %
7. [tan~1/3 —sec™l (= 2)] is equal to :
A B) - =~
A =« (B) 3
T 2n
C — D) —
©) 3 (D) 3

651712 e 2 [P.TO.]



8. cos™ 1 (eX) T x & T ITThT @

(A) © B) =2
1—e2X \/1 +e*
(C) —°© (D) c

1
9. szq'I 9x2 —4x —2k)dx =0 B, K FANE :
0

(A) B) 0

©)

o=

1
(D) -5

10. af AQUTB HIfE 3 % 91 HTeTE SEUFR & foh |A| = 471 |B| = 78,4l |2AB|

SRR
(A) 112 (B) 56
(C) 28 (D) 224

11. IS I % &ABc o TG ! L IHoh AT o Fae ! gL o THM ¢, a1 I o B

(A)  2nTHE (B) ng@E
© = D) L e
2 T
12. aRaRw a=3i-2]+4kam b=+ | wEREEEAE Ao T AR
(A) 3 B) -3
9 9
© 3 ® -3
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10.

11.

12.

Differential of cos™! (eX) with respect to x is :

X _aX

n (B) ©
1-e** J1+e*
_ X X

(C) © (D) c
1-e% 1+e%*

1
If J' (9x2 —4x — 2k)dx =0, then the value of ‘’k’ is :
0

@A 1 B) 0
1
(®)) 5 D) -

1
2

If A and B are square matrices of order 3 such that |A| =4 and |B| =7,
then |2AB| is:

A 112 (B) 56

(C) 28 (D) 224

If the rate of change of the area of a circle is equal to the rate of change of

its diameter, then its radius is :

(A) 27 units (B) m units
@ L units O L units
2 T

- A A A - ATEEEA .
If vectors a =31 —-2j+4k and b =Ai+ j are perpendicular to each

other, then the value of A is :

A) 3 (B) -3
2 2
© 3 ® -3
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13.

14.

15.

16.

17.

j[sin (log x) + cos (log x)] dx TR :

1 1

(A) —cos(logx)+C (B) +——+C
cos X Sin X
(C) sin(logx)+C (D) xsin (logx)+ C
Ifg y=,/y+cosx %,Fﬁ? T T
X
1 coSs X
A) @ — (B)
2«/y+cosx 2y -1
©) —sin x (D) sin X
2«/y+cosx 1-2y
1 -2 3 2 2
aﬁA:[S _2 J,B: -1 2| dNC=[Cyl=ABRAC,T:
- 4 -5
A 22 (B) -16
Cc 4 (D) 0

Ife T A qm B e 2, df el 8 @ e s ot 78t 2 2
(A) A TIBTAZI

(B) T ST I T8l GRITAT foh BT, W& 3T9asi & |

(C) P(ANB)=[1-P(A)] [1-P(B)

(D) P(ANB)=[1-PA)] [1-P®B)

4

Ifg 1 dx =k log 3 8, Mk H AN :

0 X+'\/;
A 4 B -2
) -4 (D) 2
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13. j[sin (log x) + cos (log x)] dx is equal to :
1 1
(A) —cos(logx)+C (B) +—+C
cos X Sin X
(C) sin(logx)+C (D) xsin (logx)+ C
14. Ify-= ,/y + cos X , then 3—}7 is equal to :
X
1 CoS X
A @ —f—— (B)
2~/y+cosx 2y -1
—sin x sin x
C) —— (D)
2~/y+cosx 1-2y
2 3
1 -2 3 .
15. If A= |:3 9 1i| , B=|-1 2| and C = [Cl_]] = AB, then Clz 1S .
- 4 -5
(A) 22 (B) -16
C) 4 (D) o
16. If two events A and B are independent, then which of the following
statements is not correct ?
(A) A and B are independent.
(B) Being independent does not indicate that they are mutually
exclusive.
(C) P(ANB)=[1-P(A)l [1-P(B).
(D) P(ANB)=[1-PA)] [1-P®B).
S
17. If I dx = k log 3, then the value of k is :
0 X + \/;
A 4 B) -2
Cc -4 D) 2
65/7/2 O -
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18. TSI A @ B éai‘aq,zrl%P(B):%,P(A/B):% H?JTP(AuB)=%%,?ﬁ

PA)T:
1 3
(A) 5 (B) 5
1 3
L D) =
©) = (D) 10

99 &I 19 3R 20 HYFYT TG ae R I97 & | @ w99 oU 78 § 598 uF &)
STf37Re (A) T GER &1 T (R) FIT FAferd 136201 711 @ | §7 531 % €& I A1 1Q 7Q FIe
(A), (B), (C) 3R (D) 4 & g dfrg |

(A) 3R (A) 3 ash (R) ST Hel 8 3T deh (R), AR (A) Y Tl =Iren
FATR

(B) ke (A) 3R T (R) M1 W&l &, W @ (R), ke (A) i @al
AT 78T AT 2 |

(C) AN (A) W&l &, T doh (R) T € |
(D) AT (A) T &, T doh (R) W2 |

19. @I (A) : WHT R T 69 § ST @< A W 8, el A 36 Shet shi ATgeil hl
[l TEqeh! T A=e €, T Hee R 6 Toh T € fof
R={x¥y):x, ye A,x d¥ly %@W%}WWAW{@
HA G STATFRE o S = {(p, q) : p qAT g TIOTT 6T T&cfoh &) |
RNS+¢ M@ IMRNS T qeaar de9 ¢ |

% (R):  Tordl w=ag W 2 qoadl Heftll ol Sidesed 36 q=ad W Ueh qeddl

e BT g |

20. L (A) : g A6, -7, 0), B(16, -19, — 4) 71 C(1, - 1, 2) W& § |

% (R):  dWfig A, B qun C e € €, s foig C fofig A 7o B =1 e
ST IS T HeA-fofg 2 |
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18. For events A and B, if P(B) = %, P(A/B) = % and PAUB) = %, then P(A)

is :

(A) (B)

3
5
D =

QU= Do

(&)

—

0

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C)  Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

19. Assertion (A) : Let R be a relation on set A of all books in a school library
given by R = {(x, y) : X, y € A, x and y have the same
number of pages} and S is a relation on set A from the
same library such that S = {(p, q) : p and q are
Mathematics books}. Also, RNS+¢. Then, RNS is an

equivalence relation.

Reason (R): The intersection of two equivalence relations on a set is

an equivalence relation on the set.

20. Assertion (A) : Points A6, — 7, 0), B(16, —-19, — 4) and C(1, — 1, 2) are

collinear.

Reason (R): Three points A, B and C are collinear, when point C is the

mid-point of line segment joining points A and B.

651712 Q 2 [P.TO.]



LCLCRC]

54 GUS H 3Afd oTg-IHIT (VSA) JHR % 5 J¥ &, [o77H Tk o 2 3 6 |

21.

22,

23.

24.

faq TQ 31T THieRToT T x o foTe & ShifSTg, STeifer feam mme foh x> 0 2
2x 2 0 8 b5x o <218 924
X[3 X} ' {4 0} 7l 10 s

forameff srerr & Tifew 91 W vk U 3fie W e fUT T 1 9T R 2 | o fudT 6
oo A WY R 390 Yo GRATING foham e e

R={(P,Q :P,Qe AT P QF = g0 3 cm ¥ FW &)
T SHITSTC fof T R O oar dee € |

(F) THTHH 1 Y 22 T hl Gl ¥ 3ifhd #1 § | 590 7 @ forr wfceemdan &
3] TS Tk A1 Feh1eT vt 3 O forelt Gead e hi 772 | gEeh! ITRRieshdr &1 &
et el Hr ot g g 2

YT

@) IR PA) = %,P(B): %?MTP(AQB): i%,?ﬁp(x/ﬁ)srmaﬁﬁm

&1 715 Wereh T EHEAT % TG, AT O T & i SR AT I R
foigat o fcwmies ferfiay :
Ul
2x +y =8
X+ 2y > 10
X,y 20

o ST Z = 5x + Ty T FFAH R HEAT |
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SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21.

22,

23.

24.

Solve the given matrix equation for x, given x > 0 :
2x 2 8 5x <218 924
X +2 =2
3 x 4 0 10 8

Students are trying to fix thumb pins on a graph sheet on the class notice
board. A relation R is defined on the set A of thumb pins as
R ={P, Q) : P, Qe A and distance between P and Q is less than 3 cm}

Determine if R is an equivalence relation.

(a) A box contains cards numbered 1 to 22. Two cards are drawn
simultaneously without replacement and their numbers are noted.
What is the probability that both numbers are even ?

OR

1

(b) IfPA)= % P(B) = % and PANB) = 7 find P(A/B).

For the given Linear Programming Problem, shade the feasible region on
the graph and write the coordinates of the corner points.
Minimize Z =5x+ 7y
subject to constraints
2x+y=>8
X+ 2y >10
X,y >0.

651712 @ 2 [P.TO.]



2, x<3
25. (%) IR f(ix)={ax+b, B<x<b5 UHHdAd B g, dl addl b A= J1d

5, X 25
HITSTT |
areraT
@) afe2y3 +y = 2x &, dr gurize fm
d2y — 48y

dx2  6y2 +1)3

Qug T

59 GUE § 7Y - (SA) TFR & 6 T34 8, [o/7H T & 3 3% ¢ |

2 4
5 6

ANTHA o &G H Ferd ShIfSTT |
YT

(@) xy-dcl H &1 W@T¢, HERN 5x — 7y — 2 = 0 T 7x — 5y — 3 = 0 gRT &fud
1 7TE § | TTeE farfr & 7 st o Wideed feig Fa shife |

26. (%) WA:{ }aﬁ@wﬁﬁwwwﬁwmﬁﬁaﬂw@%

27. dAkys= {x+,/x2 _aZ}n %,a}m@ﬁgﬁﬁ%: 2ny

X —32

28. = [0, 1] # f(x) = sin x (1 + cos x) 3 HTUHAH TAT =LATH HHI HT ANTHA J1d

FHifsre |

29, Tfaiaa WRaes U™ G7ET hl U6 gRT 8 hifNT
I

X+y=>3
X+ 2y >4

X, y>0
o S Z = 4x + y 1 ATHTHLT LT |
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25. (a) Determine a and b if f(x) is a continuous function, where

2, x <3
f(x) = { ax+b, 3<x<5
5, x>5
OR
d2y — 48y

(b) If 2y3 +y = 2x, then show =5 T
dx® (6y“ +1)

SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

2 4
26. (a) Expressthe matrix A= [5 6} as the sum of a symmetric matrix
and a skew symmetric matrix.
OR

(b) Two lines are represented by equations 5x — 7y — 2 = 0 and
7x — 5y — 3 = 0 in the xy-plane. Using matrix method, find their

point of intersection.

n
27. Ify= {X + x/X2 - az} , then prove that j—y -y

X [(2_ 42

28. Find the sum of maximum and minimum values of f(x) = sin x (1 + cos x)

in the interval [0, =].

29.  Solve the following Linear Programming Problem graphically :
Minimize Z = 4x + y
subject to
X+y=>3
X+2y>4
X,y >0.

65/7/2 @ "
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30. (%)
@)
31. (%)
@)

Tk Tl T FHISHLOT S shiforg ST foig (1, —1, 2) & TIohT STl & T x-318T
WW%ISH%@T@@W}@T? —2i + 3\ ~k +u(3/i\ —53'\ +21/;)
& =aw gl oft 31 it |

AT

afe fsigeri A, B, C @7 D o fdwniss shoan: (3, — 4, 2), (-1, - 2, 0),
(4, 1, —1) 9T (4, 0, 5) &, aF W31 AC 3T BD & GHIHIUT J1d hifSTg 37T
29713 foh WaTd AC 91 BD WER &ead ¢ |

afe R, SThT ST o T N T 36 JohT T €eier 2 foh
R=1{x,y):x,ye N, x + 2y = 25},

1 Tt R o1 Wi o TR 1 shifSfT | I8 oft F1a shifSre foh = 7 U qerar
CEREA

HAYAT

WW%WWf: R—)R,Eﬁ%f(x):2x3—7,VXe R
(AT TEATY) GRT U §, Tehahl 3TT=STat Bl & IT 74l |

LCLCR)

TG EUEH 4 3909 (LA) TR T8, S8 Ik & 5 iFH 8 |

32. UM Jd I :

65/7/2

/2

sin“ x
- dx
1 + sin X cos X
0
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30. (a)
(b)
31. (a)
(b)

Find the equation of a line passing through the point (1, -1, 2) and
parallel to x-axis. Also, find the shortest distance between this line

—> A A A AN A A
and theline r =21 + j —k +u@Bi -5 +2k).
OR

Find the equations of the lines AC and BD, if coordinates of points
A, B, C and D respectively, are (3, — 4, 2), (-1, - 2, 0), (4, 1, -1) and
(4, 0, 5). Show that the lines AC and BD are perpendicular to each
other.

If R is a relation on set of natural numbers N such that

R=1{x,y):x,ye N, x + 2y = 25},

then find the Domain and Range of the relation R. Also, determine

if it is an equivalence relation.

OR

Determine whether the function f: R — R defined by f(x) = 2x3 — 7,

V x € R (Real numbers) is bijective or not.

SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. Evaluate:

65/7/2

/2

sin“ x
- dx
1 + sin X cos X

0
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X 7 = a ¥ fF o, B, y WER dead afewr 3@ gE ¥ e

1B | =17 | | =7 | %

33. (%) w?,ﬁ’,?#ﬁmﬁmqﬁﬂsﬁw%%?xﬁ)=7w
p

AR B T o ST AN ST AT | ST IR 36 et & shmor i |

@) g A3, -1,2), B6, -3, 6),C4,-3,1) @D, -1, - 3) Th =g
ABCD 3 €, dr g7 feigadl A, B, C @2 D o Rerfer wfesr forRae deorm gerisy
f ABCD U% ®Hi IIqsT & | ¥/iat =Iqyst ABCD T &t i Frd
hIfSTT |

34, SAFATHI (x +y) dy + (x —y) dx = 0 A I, e =2 for y(1) = 1 21

35. (%) GHEHAT [T % I, by = x2 QAT W@ y = 2 & ST YNEg & ol
& T hITVIT |

(@) GuThed e & U 4@, 95 9x2 + 16y2 = 144 9T W@TSAl x = 2 qT
= — 2 o g INEG, & 1 SFAB JTd hITT |
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- o> > -> o> >
33. (a) Let o , B , v be three non-zero vectors, such that o x g =y
e )
and B X y = o . Show that «, B, y are mutually perpendicular
— — —
vectors such that | | =1and |a | =]y |.

Find projection of vector oo on B . Give reasons to support your

answer.

OR

(b) If points A(3, -1, 2), B(6, — 3, 6), C(4, — 3, 1) and D(1, -1, — 3) are
vertices of a quadrilateral ABCD, write the position vectors of
A, B, C and D and show that ABCD represents a parallelogram.
Also, find the area of the parallelogram ABCD.

34. Solve the differential equation (x + y) dy + (x — y) dx = 0, given that
y(1)=1.

35. (a) Using integration, find the area bounded by the curve y = x2 and

the line y = 2.

OR

(b) Using integration, find the area bounded by the curve
9x2 + 16y2 = 144 and the lines x = 2, x = — 2.

651712 @ 2 [P.TO.]



Qs

TG GUE H 3 YH{UI-37eqq HTTRA Y97 8, S8 Ak b 4 HF 8 |
TRTOT 3788 — 1

36. U Rgsehl x m SeS 9UT y m NS o AT o TR 6t T STl a8 & SR Th
HHeTg BryysT 2 |

X

UG T o AR W, Frfeiad e o 3 AR :

(i)  9fe Raghr w1 i@ 18 m B, d x qATy & s Ty feafay |

(i) W () H ITH G ¥ Ragehl o &7%heT T shddl x o BeAd oh & H U Fslh

fafaw |

(iii) () T ht 98 fommd Fra hifsre oo Raght & o S1fereram Tt o119 |

YT

(i) (@) 3f 7e foar mr & for Rasdhi &1 &%t 100 m2 B, @ x & Ui § 360
AT T SisTeh JTd ShiTNTT |
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SECTION E
This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. A window is in the form of a rectangle of length x and breadth y

(in metres), surmounted by an equilateral triangle on its length.

e
>

Based on the above information, answer the following questions :

(1) If the perimeter of the window is 18 m, write the relation between

x and y. 1

(i1))  From (i), write an expression for the area of the window as a

function of x only. 1

(iii) (a) Find the dimensions of the rectangle that will allow the

maximum light through the window. 2

OR

(iii) (b) Ifitis given that the area of the window is 100 m?, then find

the expression for its perimeter in terms of x. 2

651712 @ 2 [P.TO.]



ThITT EIAT — 2

87. Uk HEAT ol o (101 smral ot =18 T © ST fafsr el & syor f3mior o1 s o
Heoh | 1 SFITET X, Y 91 Z 21 iR foharm T o Seh! <A sht ATTIshd Ty ShHeT:
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37.

38.

Case Study - 2
An organisation needs to select a building construction company to make
houses in cities. Three companies X, Y and Z are short-listed with the
probability of their selection being %, % and % respectively. It was found
that there were 20%, 40% and 30% chances respectively, of delivering

poor construction quality.

Based on the above information, answer the following questions :

1) If the building constructed was found to be strong, then what is the
probability that the construction contract was given to the
company X ?

(i1)  If a part of the newly constructed building falls off, then what is
the probability that it was due to the selection of company Y or Z ?

Case Study -3

In a school, the swimming pool is shaped as a cuboid, and the breadth of

the pool is represented by line X ; 2 - y = z — 3. Two students A and B

are swimming along the length of the pool.
Based on the above information, answer the following questions :
(1) If the path of student A is represented by line

x+5 y+3 z-6

, find the value of p.
1 4 - 3p

(ii))  Write the vector equation of the path of student B swimming
parallel to the path of student A, if at a certain instant he passes
through the point with coordinates (2, 4, —1).

(iii) (a) Find the foot of the perpendicular drawn from (2, 4, —1) to the

path represented by student A.

OR

(iii) (b) If a bird flies across the top of the swimming pool with its
path represented by X;4 = y;S = Z_185 , then find the

shortest distance between its path and the path of student A.
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