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General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(1it)
(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.

Ix|
If fx) =3 x’ Xio, 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.

The value of sin~! (sin 3—;j is:

31 T
S ® -
Tn 21
© 5 D%
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3. fx)=-|x+1]|+5 %oy, fefafaa d @ SH-ar e g 8 2
(A) x=4WITIMA{x) =02
(B) x=—1WIHl{x)=5%|
(C) x=0WITTAWf(x)=4¢|
(D)  f(x) T I3 IoaqH HH 71 § |

0 in O , )
4. FRA=| 7 VA A-IHEqEEa, o F AR
—sin® cos0 >

(A) (B)

() (D)

co|§’ oA
m|§_]" w|a

5. AR A TH T AR &, Al ARG H & Hi-81 T2l 781 & ?
(A) A+ A’ Tl TR B
(B)  AA’ TT A'A THfHq 37Tg &
(©) A+ AT foom wHiua 1e7e @
(D)  A— AT fqwd qufid srye @

3x X+2 1 5
6. ‘3(}(_1) x—2‘ = ‘3 3‘%,?ﬁxwm=r%.
1
A 2 B —
(A) (B) 3
) 5 (D) 3

7. [tan‘1 (—1) + cos~! (— %) + sin~! (%)] FHAE :

n 5n

(A) D) (B) 12
51 T
©) 1 (D) 3
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3. For f(x) =— |x + 1| + 5, which of the following statements is true ?
(A) Maxf(x)=0atx=4.
(B) Maxflx)=5batx=-1.
(C) Maxflx)=4atx=0.

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

0 in 0 /
4. IfA = CO,S St satisfies A" + A = I, then the value of 0 is :
—sin® cos 0
NI B X
(A) 5 (B) 3
2n 51
C — D ==
©) 3 (D) 5
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

6. If 3% X+2 = 15 , then the value of x is :
3(x-1) x-2 3
A 2 ® I
3
) 5 (D) 3

7. The value of [tan‘1 (= 1) + cos~1 (— %j + sin~! [%)] s :

n 5n

(A) D) (B) 12
51 T
©) 12 (D) 3

65/713 e «
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10.

11.

12.

2 3
zrﬁ:A=B _22 ﬂ,B= -1 2| FMC=(Cyl =AB R A Cy, ¥
- 4 -5
&) 22 ®) -16
© 4 D) 0

afc A TAT B HITE 3 % 1 SATE SATFR & 6 |A| =471 |B| = 78, |2AB|

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

1
zr\%J. 9x2 —4x —2k)dx =0 B, A K FANE :
0

(A) B) 0

1
1
(C) 3 D) -

1
2

2
T FT R AT S = 243 — 6t2 + § g AR R | wwr 40 Fomaw

dt?

SRR
(A) — 6 HEA. (B) 0 S/
(C) 18 THEA. (D) 6 HHA.
Ife fa dx =klog3 &, Ak HTAMT :

0 X + \/;
A 4 (B) -2
© -4 (D) 2
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2 3
1 -2 3
8. If A=|: :|,B= -1 2 andC=[ClJ]=AB, then ClzlS'
4 -5
(A 22 B) -16
© 4 (D) 0

9. 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

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

(A) B) 0

1
1
(&) 3

1
(D) )

11. The motion of a particle is described as S = 2t3 — 6t2 + 8. Its velocity % ,

2
when the acceleration d—z vanishes is :

t
(A) — 6 unit/sec (B) 0 unit/sec
(C) 18 unit/sec (D) 6 unit/sec

4
12. If I 1 dx = k log 3, then the value of k is :

0 X + \/;
A 4 B) -2
) -4 (D) 2
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13.

14.

15.

16.

jex (—2 ~sm ZXJ dx ST :
1+ cos 2x

(A) logcos2x+C (B)
(C) e*tanx+C (D)
1/cos x o |TIeT log sin x T HATHAS ©

(A) -2 .Jcosx.cotx.cosecx (B)
©) 2 ‘cos X D)

sin x

sec? 2x + C

eXcotx +C

Jcos X .cot X . cosec x

1

sin x ﬂ/cos X

gfe T A qm B Tad 2, df Fefeiflad 8 @ oo s ot 78t 2 2

(A) A dUIB&Eda? |

(B) 07 ST IE 1 a9TidT foh BeHATE T TSI & |

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

cos™ 1 (eX) T x & T ITTHAS @

eX

1-e%

(A)

_eX

1_e2X

(®)

17.
A 3 (B)
2
(C) 3 (D)
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13. jex (MJ dx isequalto:

1+ cos 2x
(A) logcos2x + C (B) sec?22x+C
(C) eXtanx+C (D) eX*cotx+C

14. Differential of log sin x with respect to ,/cos X 18:
(A) -2 .Jecosx.cotx.cosecx (B) Jcosx.cotx.cosecx

©) 2Neosx (D) 1

sin X sin X 4 /cos X

15. If two events A and B are independent, then which of the following

statements is not correct ?

(A) A andBare independent.

(B) Being independent does not indicate that they are mutually

exclusive.
(C) P(ANB)=[1-P(A)] [1-P(B)l.
(D) P(ANB)=[1-PA)][1-P®B).

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

X X
@a B) =2
1—e2X \/1 +e%
X X
(©) —° D) o
1-e% 1+e%*

N

—> N N N —> AN .
17. 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
(©) 3 D) -2
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18. I P(A)=0-3, P(B)=0-7 9T P(B/A) =058, @TP(AUB) ®:

(A) 035 (B) 0-85

(C) 05 (D) 0-21

97 G&I1 19 3R 20 3fHyT U5 a mgiid 399 & | € %9 13T 7T 3 579 uh @)
3717H9 (A) T1 T %1 G (R) SRT 37 1631 711 € | $9 91 % Hel I 1<l 13T 77¢ el
(A), (B), (C) 3R (D) 4 & g 31fq |

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

(B) ke (A) 3R T (R) M1 HEl &, W do (R), Mk (A) i @al
STEAT 7T AT 3 |

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

19. S7f%e (A) : WHT R UF He 8 S O=a A W &, STEf A 36 Tht 1 sy
[l TEqehT T A=e €, T Hee R 36 Toh qieaTiee € fop
R={xy):x, ye A x Ty % I8 THH &} T Tz A T Th
T Heih S T YRR & foh S = {(p, @) : p TAT q TIOT ohl Tcfeh &} |
RNS+¢MTEagIAMRNS TF o 64 € |

a% (R):  Tordll G=ad W a1 qoddl Heitl 1 Tiiesed 36 q=ad W T qeadl
G AT 2 |
20. YT (A) : g A6, -7, 0), B(16, -19, — 4) 71 C(1, - 1, 2) &t § |

% (R):  dMfdg A, B aum C @@l 2d €, S foig C feig A qn B =1 forer
ST IS T HeA-fofg 2 |
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18. IfP(A)=0-3, P(B) =07 and P(B/A) = 0-5, then P(A U B) is :
(A) 035 (B) 0-85
(C) 05 (D) 021

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, RN S+ ¢. 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.

651713 Q 2 [P.TO.]
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59 GUS H 3fd oTg-IHIT (VSA) FFR % 5 J¥7 &, [o77H T % 2 HF ¢ |

6 3 6 x2+2
21. QT%A:{S Z}WB={ TS Jem A = B2, 61 x o1 9 ST ST |

8 X2—5X

22. (%) TUHTHH 1 H 22 dh I GEATS & Hfhd 1S & | 7 T & forr afaeema=m &
3T 1S Teh G fehrer o 37 W foredt st e Y 7S | g|eh! ITiiehat 7
for T et it T T E 2
T

@) 3JCPA) = g,P(B) = %?MTP(AQB): %%,?ﬁP(K/E)SﬂﬁéﬁﬁlEl

2, x<3
23. (%) IR fix)=:ax+b, 3<x<b5 UHTAd HeH g, Al a GUT b & A FTd
5, X 25

FHiIfw |
AT
Q) aﬁ2y3 +y= 2x%,?ﬁ33|i3ﬂ%ﬁ

dzy _ —48y
dx2  (6y% +1°%

24, el & 75 {Raeh T GRS o TS, GETA & Sl U U BRIk shilSTg doT 36
eI feigat oh FewTieh FTe shifor :
e
4x +y > 20
2x + 3y > 30
x,y=>0
o S Z = 18x + 10y T =IAqHIHIT LT |
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SECTION B

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

21. Find the value of xif A = B, where

2
A:{G 3x} and B = 6 x“+2 .
8 -6 8 x2—5x

22. (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)= % P(B) = % and PANB) = i, find P(A/B).

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

2, x<3
fix) = < ax+b, 3<x<5H
5, X >5
OR
dzy — 48y

(b) If 2y3 +y = 2x, then show =5 3 -
dx“ (B6y“+1)

24. For the following Linear Programming Problem, shade the feasible region
on the graph and find the coordinates of its corner points :

Minimize Z = 18x + 10y
subject to constraints
4x +y > 20
2x + 3y > 30
X,y 2> 0.
65/713 (13 I [P.T.0.]



25,  formeff e o Aifew S W wek 7T 3fte W o T AT B I R R | O fUe
=T A THSY R 39 R qRTING foRam T 2
R={(P, Q) :P,Qe AT P QF I g0 3 cm ¥ FH &)
1 AT foF I R Tk Joaar Heer 2 |

Qug T

59 GUE § Y- (SA) TFR & 6 T34 8, For7H T & 3 3% ¢ |

26. (%) U UG H GHIHT F1q AT ST fefg (1, -1, 2) & SR ST € AT x-378F
W%I%%@Tﬁ@ﬂ@? —2f + 3\ ~k +u(3/i\ —53’\ +212)
& =Aaw gt oft 31 it |

HAYAT

(@) 3fe fsigert A, B, C @7 D o Fdwiss shaen (3, - 4, 2), (-1, - 2, 0),
(4, 1, —1) TT (4, 0, 5) &, A @37 AC 3 BD o TSI JTd ShIfTT 3T
a1z for @ AC 91 BD IR Seed @ |

2
2 xcot(X3+1J
27. uRy= \/log {sin(%+1}} %,a%asﬁsqﬁj—y - .

3y

28. WM f(x) = cos X — %cos 2x &, A x e [0, g] 4, SATReRAH T =LAdH HAT

HEERSEIREAEIY
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25. 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.

SECTION C

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

26. (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
—> AN N N AN AN N
and theline r =21 + j -k +p@Bi1 -5 +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.

2
2 x cot {XS + 1}
27. Ify= |logsin X1 , then show that dy _ .
3 dx 3y

28. Find the product of the maximum and minimum values of the function

f(x) = cos x — lcos 2x, x € [0, E].
2 2

651713 @ 2 [P.TO.]



29. (%)

@)

ad R, STk €@ o @z N 0L 39 Tehr aRTie et & foh
R={x,y):x,y€ N, x + 2y = 25},

1 Gt R o1 Wi o TRER 1 shiforT | € oft J1a shifse foh = 7 U qerar

T2 |

AYAT

JaFNCFRMBHAf: R > R ST fFfix) =2x3 - 7,Vxe R
(ATEdforeh TEATE) gRT TR 8, Theh! 3T=Te] %etd © a7 e |

30. fr=faiaa Waes Tum= g7em skl U g7 8 hifSu
T

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

o ST Z = 4x + y 1 LATHTHLT LT |

31. (%)
@)
65/7/3

2 4
5 6

INTHA oh B9 H e hITSTT |

AR A = { }ﬁ@wﬁﬁwwwﬁwwﬁﬁaﬂs{g%

YT

xy-ael H &1 {@Te, RN 5x — 7y — 2 = 0 T 7x — 5y — 3 = 0 gRT &fud
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29. (a)

(b)

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

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

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

30. Solve the following Linear Programming Problem graphically :

Minimize Z =4x +y

subject to

31. (a)

(b)

65/7/3

2
Express the matrix A = [5 6} as the sum of a symmetric matrix

and a skew symmetric matrix.

OR

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

point of intersection.

Q 2 [P.T.O.]
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THEUSH 4 SE-3T09 (LA) TR F I E, S8 Ik o 5 HF 8 |

32.

33.

34.

35.

T T ShifeTT

dx

2

T
I_I 2x (1 + sin x)
1+ cos“x
— T

(F) THTRCH [l & IR &, 95h y = x2 T @My = 2 % N UNe &
&Rl T SIS |

YT

(@) THER oY o ST |, a5k 9x2 + 16y2 = 144 QT WAl x = 2 9T
X = — 2 o G UG, & T &l J1d ShiTeIT |

el GHIRT y + di(xy) = x (sin x + log x) T &A FINT |
X

() w?,?,?aﬁq@mqﬁﬂwwﬁﬁo?xg):?w
[3_)><y_) o ¥ EwiE fF o, B, y WER dead € 3@ yHE & e
— — —
|B7 | =17 [o | =y |7

AR B T o ST AN ST IR | ST IR 3 e i sHmor A |

YT

@ 3ARTTAB, -1,2),B6, -3, 6),C4,-3,1) @D, -1, - 3) Th=IqHs
ABCD 3 €, 1 57 feigadl A, B, C @ D o Rerfer wfer forfae deorm g sy
fF ABCD U ®Wid Iqs & | @Hiaq 9qusl ABCD 1 &at i Jrd
I |
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SECTION D

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

32. Evaluate:

1+ cos2 X

I:j 2x (1 + sin x) dx

—T

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.

34. Solve the differential equation y + di (xy) = x (sin x + log x).
X

- = - s "
35. (a) Let a , B , v be three non-zero vectors, such that a xp =y

- o> >
and B x y = o . 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.

651713 @ 2 [P.TO.]



Qs

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

ThIUT 3eqqT — 1

86. Uk GEAT ! Word Fuior srat ot < ohear ® St fafir wredd & swer fmfor o1 sl o
Heh | A SFITET X, Y T Z 31 YITEIeree Toham T T Seh! T sh1 ITIIshdTy ShHRT:

:1)’ zam | I8 T AT TR S SRl ST @ T ure o St RieRard

SHHT: 20%, 40% TAT30% 2 |

ST FT o6 STUR W, FAfTRad S o 3 i ;

() Al T o wsfed O T &, 9 &1 STRERAT § foh o fHmior stgey a6
ST KT X Rl fm T o 2

Gi)  afe 7= fAfdq W o1 W T i ST 2, et R gifRiehar & for v st
Y 3TET Z A o HROT GIAT N 2

ThI0T 37T — 2

frefua 2 | <1 formeff A T B aRoraTet # 30eht s f feem A @ E |
UG T o TR R, Frefeiad e o 3w AR :

37. U T o EHIWIHR SATHR 6 I shi HISTg @l _XJ5F2 =y=1z-3%0

() e femeff A = o @i X“1L5 - y13 - 2_36 g FrEfid 2, dt p
—3p
A T ShifeTT |
(i) Toemeff B & d@ & TEd k1 Gfesr et fafian, afe o= fammeff A i fesm

AT R TET & 3R T fopelt o g (2, 4, 1) A e ST 2 |
(iii) (&) (2, 4, —1) T fa=meff A 3 U W STl TT &l o7 UTE 1 IS |

YT

(i) (@) e T velt qeomdrer % S d @ X’2L4 - y;3 - 2_185 F T W

IS, i1 56 T ST forermef A o e o sfter st =gaw gl 91 shifo |
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SECTION E
This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. 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 ? 2

(ii)  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
Case Study - 2
37. In a school, the swimming pool is shaped as a cuboid, and the breadth of

the pool is represented by line

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
1 4 - 3p

(ii))  Write the vector equation of the path of student B swimming

, find the value of p. 1

parallel to the path of student A, if at a certain instant he passes

through the point with coordinates (2, 4, —1). 1
(iii)) (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
65/7/3 o - [P.T.O.]
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Case Study -3

38. 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.

et
>

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.

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

(iii) (a) Find the dimensions of the rectangle that will allow the
maximum light through the window.
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.
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