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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections — A, B, C, D and E.
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.

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

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

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

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

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.

Use of calculator is not allowed.

SECTION A

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

0 in 0 ,
IfA = CO,S St satisfies A" + A = I, then the value of 0 is :
—sin® cosHO
NI B X
(A) 5 (B) 3
2n 5n
C — D ==
(C) 3 (D) 5

If A is a square matrix, then which of the following is not true ?
(A) A+ Aisasymmetric matrix

(B) AA’" and A’A are symmetric matrices

(C) A+ Ais askew symmetric matrix

(D) A —A'is a skew symmetric matrix
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?:rFq"?)X “2‘:‘1 5‘%,Eﬁxwm:r%:

3x-1) x-2| |3 3
A 2 ®)
© 5 D) 3
sin~1 [sm ?“) EaR:ICh

(A) 3—; (B) g
© I o =

| x|
Ife f(x) = {? x#0 2, dl Ffafga A g Fa-ar Fa T 78T 2 2
0, x=0

(A) Tfix<oFfaUrdaas|
(B) wftx e RFTAUfEaas |
(C) @fix>0Ffaurdaas|
(D) x =0 SIgHR 2 il folgafl W f e 2 |

fix) = — |x + 1| + 5 & fou, Frafafeq & @ wH-arFA a1 2 ?
(A) x=4RITMA{x) =02

(B) x=—1WIaaqf(x)=5%1

(C) x=0WIAMA(x) =47

(D) f(x) T IS I=qH A & ¢ |

[tan—1/3 —sec! (- 2)] TR :

A =« B) -

T
(®) 3 3
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2 1
3. If 3% X = 0 , then the value of x is :
3(x-1) x-2 3
1
A) 2 B =
3
C) 5 (D) 3
4, The value of sin~1 (sin 3—;j is:
3n T
A — B —
(A) = (B) =
n 2n
C — D 2=
(C) = (D) :
m x#0
5. If fx) = 3 x’ , 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.

6. For f(x) = — |x + 1| + 5, which of the following statements is true ?
(A) Maxflx)=0atx=4.
(B) Maxflx)=5atx=-1.
(C) Maxflx)=4atx=0.

(D) f(x) has no maximum value.

7. [tan~1/3 —sec™l (- 2)] is equal to :

A =« B) -

C r
© = -
651711 e 2 [P.TO.]



10.

11.

12.

afe A QT B e 3 % 91 HToYE SEYFR & 7o |A| = 471 |B| = 78,4l | 2AB|
T L :

A) 112 (B) 56
(C) 28 (D) 224
1 -2 3 200
aﬁA:[S _2 J,B: -1 2| T@MC=[Cyl =ABRACy7:
- 4 -5
A 22 B) -16
) 4 D) 0

cos~ 1 (eX) ST x & G ITThaTS €

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

1—e2% \/1+e2X
X o o A 5Tk T8 f(x) = x3 — 5x2 + 6x — 7 h oIg sl e x %aﬁa‘ﬁa{a‘ﬁﬁgﬁ
8,8

(A) —3,—5 B) 3,-

©) 3,% D) -3,

1

zrﬁ:j 9x2 —4x —2k)dx=0 B, K HAE :
0

(A) B) 0

(®)

o=

1
(D) 3
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8. 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
2 3
1 -2 3 )
9. If A= |:3 9 1:| , B=|-1 2 and C = [CIJ] = AB, then Clz 1S :

B 4 -5
(A 22 (B) -16
Cc 4 D) o

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

@ ® -——<
1-e%* J1+¢e*
X X
(©) © D) —
1-e** 1+e%

11. The values of x for which the rate of increase of f(x) = x3 — 5x2 + 6x — 7 is
thrice the rate of increase of x, are :

1 1

3. _= B _ =

(A) 3, 3 B) 3, 3
1 1

- D -3 =

<© 3, 3 (D) 3, 3

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

(A)

1
1
(®) 5
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11
logx  (log x)?

13, j

}dxw%:

(A) X 4C B) x2logx+C
og X

© ——+C D) —+C
log x (log x)

14. 3R y=1log.ftanx &, x:gw?‘eﬂﬂ'ﬁ%:
X

1

A = B) 0

@ = (B)

© 1 o I

- - . .
15. ARTRT a =312 +4k q b=At+ | TERTEETE, A BTAE -

A 3 (B) -3
2 2
© 3 ® -3
t
16. dfe dx =k log 3 8, Mk H AN :
0 X + '\/;
A 4 B) -2
) -4 (D) 2

17. AR TATE A qon B Tada 8, @ fFefalad & @ si-o1 e oet 781 2 2
(A) A TNMBEEEAE
(B) T BT 9 el quiiar foh TeTd uiem s1uarstt & |
(C) P(ANB)=[1-P(A)] [1-P(B)]
(D) P(ANB)=[1-PA)][1-P®B)
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11
logx  (log x)?

13, j

} dx is equal to :

(A) X 4C B) x2logx+C
log x

© —c O L +C
log x (log x)

dy T .
14. Ify=log./t , then the value of — at x== is:
y =log \/tan x , then the value o at x 1 is

dx
@a = B) 0
J2
1
© 1 ®

- A A A - AT .
15. Ifvectors a =31—-2j+4k and b=A1+ j are perpendicular to each

other, then the value of A is :

A 3 B) -3
2 2
© ® -3

4
16. If j 1 dx = k log 3, then the value of k is :
0 X + \/g

A 4 B) -2
Cc -4 (D) 2

17. 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)][1-P(B).
(D) P(ANB)=[1-PA)] [1-P®B).
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18. I A T B Tdd HATE © 9T P(A) = 0-45 3T P(A U B) = 0-5 ®, dI P(B) S
?:

1 10

(A) 29 (B) 11
10 1

) 29 (D) 11

¥ &I 19 3R 20 IfYHYT T deb meRd I & | 51 HYF 13T W & o T Ht
37I%HY (A) T1THL 1 T (R) G Jifehd b1 711 € | 59 21 & Hel I 14l 1a¢ ¢ il
(A), (B), (C) ¥R (D) 4 & A% JIorT |
(A)  ANEHRE (A) TR (R) IHT A1 & 3T o (R), AR (A) i T e
FATE |
(B) ke (A) 3R T (R) M1 HEl &, W @ (R), ke (A) i @al
AT 781 HaT 2 |
(C)  HADEHIT (A) W&l &, T @ (R) 7T € |
(D)  3ATHAA (A) T &, T o (R) HET 2 |

19. @I (A) : WHT R T 69 § ST @< A W 8, el A 36 Shet shi ATgeil h
[ TEqeh! T A=e €, T Hee R 36 Toh qieaTiee € fof
R={xy):x, ye A x Ty % I8 THH &} T Tz A T Th
HA G S 3EUHNL & foh S = {(p, q) : p qAUT q 7O hl T&cieh &} |
RNS+¢ M@ IMRNS T qeaar de9 ¢ |

a% (R):  Tordll G=ad W 3 qoddl Heitl ol Tiiesed 36 q=ad W T qeadl
G AT 2 |

20.  37fheA (A) : Tig A6, -7, 0), B(16,-19, — 4) 71 C(1, - 1, 2) WG & |

@ (R):  dWfig A, B qun C @eh € €, s« foig C fofg A 7o B =1 e
ST IS T HeA-fofg 2 |

65/7/1 @ #



18. If A and B are independent events such that P(A) = 045 and
P(A U B) = 0-5, then P(B) is equal to :

1 10
(A) 29 (B) 11
10 1
(C) 29 (D) °El

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.

651711 Q 2 [P.TO.]
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59 GUS H 3fd oTg-IHIT (VSA) FFR % 5 J¥7 &, [o77H T % 2 HF ¢ |

21.

22.

23.

24.

25.

frfafiaa sHTegE wHieRter &l x a7 y & foe & Hifv
x2 X -2
-0 la) [
y y
2, x <3

() qﬁ’f(x)={ax+b, 3<x<5 Uk Hdd %eld 8, dl a 99T b & I J1d
5, X=>5

FHifT |
T
@) e 2y3 +y=2x §, dArewisy fm

d2y _ —48y
dx2  (6y2 +1)?°

ferameff e o Tifew 91 9T ok T 3fie W o U T 1 A W R | o U
o A THSY R 39 R qRTING o a2
R={P,Q:P,Qe AT Paul Q sft=I hl i 3 cm W HA &)

T SHITTC fof T R O oaar dee € |

U LPP o foiq swemient 2x +y <70, x +y <40, x,yZO%%’QWﬁW‘R‘
YETTA &1 ohl STiTehd shITSTT qoT hi= fsigatt o frerien foerfam |

(F) THTFT 1 H 22 dh hl T & fohd 1 8 | 9 T G o[ giceem=m &
a1 1S Teh A1 ket o 37 W foredt st e Y 8 | g6eh! TTfiehdT 7
for T Tt S T T ?

JreraT

@) AR PA) = %,P(B): éFr?JTP(AmB)= i%,?ﬁp(z/ﬁ)srma‘aﬁm
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SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.
21. Solve the matrix equation for x and y.
x2 X -2
()
y y -

22. (a) Determine a and b if f(x) is a continuous function, where

2, x <3
flx) = { ax+b, 3<x<5
5, x>5
OR
2
(b) If 2y +y = 2x, then show & S = — 48y

dx2  6y2 +1)3

23. 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.
24. For an LPP with constraints

2x+y <70
X +y<40
X, y>0,

shade the feasible region on the graph and write the coordinates of its
corner points.

25. (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

(b) IfPA) = g P(B) = % and P(A N B) = %, find P(A/B).

651711 @ 2 [P.TO.]



Qs T

59 GUS H <7g-IT19 (SA) THR % 6 J% &, Foi7H Jedoh o 3 ¢ |

26. (h)
@)
27. y=e
28. ‘@’ dAr
29. (h)
@)
65/7/1

cos1-x" 1 ¥ mmet sTaEe IR, o awiise 3—y= Y
X

afe R, Tehd ST o S N W 39 Toh Giewiivg geig 8 foh
R={x,y):x,y€ N, x + 2y = 25},

ql sy R o1 iq o IR 91 IS | I8 oft J1a i foh o a1 uh qearar

TR |

AYAT

aﬁaﬁﬁqﬁﬁwwqf: R—)R,Eﬁﬁﬁf(x)=2x3—7,Vxe R
(ATEdforeh TEATE) gRT TR 8, Theh! 3T=Te] %etd © a7 e |

1—x2

‘b’ o A 1 i, I y = ax—b T shifeeh foig (3, 1) B |
x-Dx-4) v

Ueh LT o1 GHTRIOT 1 shifore Sit fefg (1, 1, 2) & SRt STt € T x-3787
HW%I%H%@T@@W}@T? —2i + 3\ ~k +p.(3/i\ —53'\ +21/2)
& =T g +ff 3 i |

AUAT

afe fsigert A, B, C @7 D o Fdwniss svman (3, - 4, 2), (-1, - 2, 0),
(4, 1, —1) TT (4, 0, 5) &, A @37 AC 3 BD o GHIHT JTd HIFST 3T
Z913T foh T@md AC 991 BD YR dead ¢ |

Q-



SECTION C

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

26. (a) If R is a relation on set of natural numbers N such that
R={x,y):x,y€ N, x + 2y = 25},

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

if it is an equivalence relation.

OR

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

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

-1 2
27. Differentiate y =e® 1-x" With respect to x and hence show that
dy__ v
28. Find the values of ‘a’ and b, if y = ax — b has a critical point
x-D((x-4)

3, .

29. (a) 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 A A A
andtheline r =21 + j —k +u@B1i -5j +2k).
OR

(b)  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.

651711 @ 2 [P.TO.]



30. (%)

@)

AR A = E ﬂ W T GHIHG e qT U fawd anfid sge &
FNTHS o &9 H S HIT |

AT

wﬂﬂﬁﬁbﬁi@ﬁﬂﬁ5xﬁh—2=0$ﬂ%&6y—3=0§ﬂﬁﬁﬁ
1 7TE § | STeTE forfr W 7 warst o Wideeed feig Sa shifei |

31. fr=fcrfaa e Tum gae & 0% g0 g hifse
T

X+y=>3
X+2y>4
x,y2>0

o ST Z = 4x + y T ATHTHLT LT |

LCLCR)

THEUE Y 4 -39 (LA) SR F JH 8, S8 IF & 5 3 8 |

32. HNE I IS :

33. (%)
@)
65/7/1

/3
sinxX + cosx
j sinx +cosx ;.

Jsh12x

/6

grTehe faftr & ST A, Tk y = x2 AWy = 2 & 50 uielg & i
& [T hITSTT |

AYAT

o fafer o 3w @, a3k 9x2 + 16y2 = 144 AT WAl x = 2 qT
X = — 2 o SR UNETE & 3T &%l J1d ShiTrT |

@ #



2
30. (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.

31. Solve the following Linear Programming Problem graphically :
Minimize Z = 4x + y
subject to
X+y=>3
X+2y>4
x,y 20.

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

32. Evaluate:

/3
sinXxX + cosx
j sinx +cosx g

«/sin 2x

/6

33. (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.
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34.

35.

TR TR x2 dy + y (x + y) dx = 0 FHTEA J1d NG, feam e fr s x = 1
T aly=1%

@F) WA, B,y TMIPWERT W IERERF o x p = g @
E)x?):o_c)%m’m‘i's’q% o, B, Y TER dead T3 360 TR & fh
| -

— —
19 |o | =]y | B

TT o T LIV Tl SHITSIT | 319 S 35 el 3 T A |

:

YT

@) FffegAB, -1, 2), B6, -3, 6), C4, -3, 1) @ D(1, -1, - 3) T Il
ABCD 3 €, dr g7 feigadl A, B, C @2 D o Rerfer wfesr forfae deorm gerisy
fF ABCD U ®wict Iqys & | @Hia Iqusl ABCD 1 &aat i 91
e |

Qe s

3G TGUE H 3 JHIUI-37699 TR G978, S0 I & 4 3F & |

36.

TR I0T 379 — 1

T T % SRR SRR % T 1 <rer e X2

=y=z-3380

farsfua 21 21 fommeff A 9o B awordret § s@ehl dars A fesmd v 2 |
I9der T o ATER W, frfafad st & sw &

() g femeff A %1 T @ X1L5 = y13 = Z;6 g fefa &, |t p
~3p
A T SIS |

(i) formeff B & ot & T&d = Gty gt faflay, afe o= fommeff A &t fesm
TR R T&T & 3R I fopelt oy g (2, 4, 1) W B ST 2 |
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34. Solve the differential equation x2 dy + y (x + y) dx = 0, given that y = 1
when x = 1.

- o5 > - o> >
35. (a) Leta,p ,y bethree non-zero vectors, such that o xpB =1y
- o> >
and B x y = a .Show that a, 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.

SECTION E
This section comprises 3 case study based questions of 4 marks each.
Case Study -1

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

2 y = z — 3. Two students A and B

the pool is represented by line

are swimming along the length of the pool.
Based on the above information, answer the following questions :

(i) If the path of student A is represented by line
x+5 y+3 z-6

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

(i1))  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). 1
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(i) (@F) (2, 4, -1) 4 feoramelf A 3 ger W STt TC A AT TS T HIIT | 2

AUAT

(i) (@) AR T va qa F FW F @I X’2L4 - y;—S - 2_185 F T W

ISAT S, 1 30 TR 3 foremeff A o e & it T FEaw g I A | 2

ThIUT {ETAT — 2

37. U Rgsehl x m oS 9UT y m =NSTS o 3TAd o R i & Sl a8 & SR Th
quaTg P R |

X

UG T o TR W, Frefeiad e o 3w AR :
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(i1i) (a) Find the foot of the perpendicular drawn from (2, 4, —1) to the
path represented by student A. 2

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. 2

Case Study - 2

37. 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
>

X
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

(ii)) 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 m2, then find
the expression for its perimeter in terms of x. 2
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Case Study -3

38. 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 %, 2 and 4 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 ? 2

(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 ? 2
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