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(iii) @S & H Y97 &7 1 & 18 T Fglasedid a9l ¥o7 G 19 T 20
ST T qob HEIRT 1 37 & 97 & |

(iv) @UE @ T Jo7 G&I721 T 25 T 3717 TG-IFT (VSA) FHR & 2 37 &
jors

(v) WUE T H 57 G&I7 26 T 31 % TG-IHIT (SA) ¥HR & 3 3] & Jo7
g1

(vi) TUE T H 97 &I 32 G 35 % Z19-3HIT (LA) TR & 5 37H] & J97
g1
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(ix) Depaict BT IFINT didd & /

«vus <h

39 @US H TFIaHcdId J99 &, 574 Jed% Jo7 1 37 F1 3 |

1. 3fe A= {C?SX _Sinx} 2, 9 x % 98 9, e fu A

S1n X COSs X
qcEH TR 8, © :
VI B)
37
(C) 0 (D) 5
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General Instructions :

Read the following instructions very carefully and strictly follow them :

1)

(it)

(iit)

(iv)

(v)

(vi)

(vit)

(viii)

(ix)

each.

1.

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 88 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 calculators is not allowed.

SECTION A
This section comprises multiple choice questions (MCQs) of 1 mark
COSX —sInx ) )
If A= { _ }, then the value of x, for which A is an
sin X cos X
identity matrix, is
A I B
(A) 5 (B) =
© 0 @)

65(B)-1
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0 5 =7
2. JC ARG A= 0 3| T fowm-awfHa steg g, @l ‘@’ aen
b -3 0
b’ AH % :
(A) a=5b=3 (B) a=5b=-7
(C) a=-5,b=-17 (D) a=-5,b=7
x+2 x-4 6 -2
3. ?Tﬁ:{ X —2 X+3‘=‘1 3‘%,@[){@%%
A 1 B) 2
C) -2 (D) -1
8§ 147 [1 2
4 zra[g 7}{3 Jxé,awxé.
'3 7] 2 0
(A) 2 0 (B) 7 3}
(2 0] 2 0
© |34 D | g 7}
/3 cos x +sin x
- , X#——
5. ki agAE s o fx) = { 9X
k, x=—21
3
X=—§‘T{W%,§:
2 2
(A) 3 (B) -3
3
(©) 5 (D) 6
65(B)-11 Page 4 of 23
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Y aVe v
0 5 =7
2. If the matrix A =|a 0 3 | is a skew-symmetric matrix,
b -3 0
then the values of ‘a’ and ‘b’ are :
(A) a=5,b=3 (B) a=5,b=-7
(C) a=-5,b=-7 (D) a=-5,b="7

XxX+2 x-4 6 -2 .
3. If = , then the value of x is :
xX—2 XxX+3 1
A 1 B 2
C) -2 D) -1
8 14 1 2
4. If = X, then matrix X is :
9 7 3 1
A) '3 7] B) 2.0
2 0 7 3
2 0] 2 0
C D
(C) 3 7 (D) 3 7}
(/3 cos x + sin x T
, X#£——
3x + 3
5. The value of k, for which f(x) = Xty
k, X=—2
3

T

1s continuous at x = — —, is :

(A) (B) -

GLRR

(C) (D) 6

DD Wb
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6. m?am?@m§%|?|=4§w|ﬁ|=%%,aﬁ
@ x b % UE GRY A %R, @ oae b % de s AR
(A) g (B) g
(C) g (D) g

A D A A
7. R @ =21-2] +k, b=1+2] —3kau ¢ =2i—] +4k

S @ (c—b)F a H fem & udw & -

(A) 15 B) 5
(©) % D) 1
8. ?@Tﬁx+1:2_y:56mx_3:y_7=5_zéSoﬂdWoh\lUl%:

2 -5 4 1 2 3
7T I

(A) 1 (B) 2
7T 7T

(C) 3 (D) 5

9. TS WA @I o hIarT qHR 1 &9 & Jed &
6x—-2=3y+1=2z-2
3G @1 & feh-31Uma 8 -
A 2,-1,3 B 1,-2,-3
C) 1,2,3 (D) 3,1,2
10. STEWSI 2x + 3y < 6 I & A= @ :
(A) G dda EH qa-fog dfeafoa Ta1 2
(B) WM 2x + 3y = 6 W e fagatl =1 Srght oW QUi xy-da
(C) T dda e qa-fg ot afffead 3
(D) wrdas o qo-fig qem @ 2x + 3y = 6 W o fog &
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NN\
%
6. Let the vectors a and b be such that |E)| = V3 and
> 2 > . : :
| b | = 73 then a x b is a unit vector, if the angle between
%
2 and b is:
N B) =X
(A) 3 (B) 1
c I D)y X
(®) 5 (D) 5

—> N A A A A A —> AN A
7. Ifa =21-2j +k, b_)=_1>+23—3kandc=2i—3+4k,

then the projection of ( ¢ — b ) along E) is :

(A) 15 (B) 5
2
(C) 3 (D) 1

8. The angle between the lines

x+1 2-y z x-3 y-17 95—z,

— and 1S :
2 -5 4 1 2 3
T T
(A) 1 (B) 2
T T
(C) 3 (D) s

9. The Cartesian equations of a line are given as
6x—2=3y+1=2z-2
The direction ratios of the line are :
A) 2,-1,3 B 1,-2,-3
) 1,23 (D) 3,1,2
10. The solution set of the inequation 2x + 3y <6 is :
(A). open half-plane not containing origin
(B) whole xy-plane except the points lying on the line
2x+3y=6
(C) open half-plane containing origin
(D) half-plane containing the origin and the points lying on
the line 2x + 3y = 6
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IV' CAREERINDIA

Y Y

11. =aUel x>0, y>0 a1 4x+3y<12 o 3Adid 3T WeH
z = 3x + By ol Afehay U 2 :

(A) 15 (B) 29
C) 9 (D) 20

12. 3R f9g A3, - 2), B(k, 2) 21 C(8, 8) 1@ &, al k &1 HH 7 :

(A) 2 B) -3
(C) 5 (D) -4
— . —> -
13. IR &, b Ad C W UEF AN E®H & + b + o= 0, A
O —
(E).b+ b._c)+?.a)$ltl'l=r%
3 1
A = B =
(A) 5 (B) 2
1 3
Cc) —= D) ——
(C) 9 (D) 5
14. J‘.gos2x2 dx e B
sin“ x cos“ x
(A) cotx+tanx+c (B) —cotx+tanx+c
(C) cotx—tanx+c (D) —cotx—tanx+c¢

15. 3Taehc] THIR d—y=1—x+y—xnga%:

dx

2 2
(A) log |1+y| =X_% +c (B) log |1+7y] =_X+X? +c

2 2
(C) ey=x—%+c (D) e(1+y)=—x+%+c
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Y aVe v
11. The maximum value of the objective function z = 3x + 5y

subject to the constraints x>0,y >0 and 4x + 3y <12is:

(A) 15 (B) 29

) 9 (D) 20
12. If the points A(3, — 2), B(k, 2) and C(8, 8) are collinear, then

the value of k is :

(A 2 B -3

(C) 5 (D) -4

— — —
13. If E), b and ? are unit vectors such that E) + b + ? =0,
- -
then (E). b+ b ? + _c).g)) is equal to :
3 1
A — B) =
(A) 5 (B) ,
1 3
Cc) —--= D -2
(C) 5 (D) 5
cos 2x :
14. J- —5 5 dx is equal to :
sin“ x cos“ x

(A) cotx+tanx+c (B) —cotx+tanx+c

(C) cotx—tanx+c (D) —cotx—tanx +c
15. The solution of the differential equation % =1-xX+y—xyis:

2 2
A) log |1+7] =X_X7 +c (B) log |1+7y] =_x+% +e

2 2
(C) ey=x—%+c (D) e(1+y)=—x+%+c
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2.\ 4
16. 3Tl TRl X[d_;er +y(ﬂj +y5=0 HUA?:
dx dx
(A) 2 (B) 3
(C) 4 (D) 5

17. 3Thol HHIH %+ytanx=2x+x2 tan x o1 GHTHh U @

(A) eSecx (B) secx+tanx

(C) secx (D) cosx

18. A, Bdur C <l fordt quea &t g A hl ITRehare shus: % % qern

L 5 | wwven e 8 90 i ol 3

6
4 5
G By,
1 1
© 5 @3

J97 G 19 37K 20 37TH97 U a& JTHIRT 997 & | &1 F97 130 7T 3 578
T I HIHFHIT (A) TIT G F T (R) GRT 3l [T T & | 37 Fo71 &
ggl 3T 14 17U 7T Fst (A), (B), (C) 3% (D) 7 @ g7 @ |

(A) AU (A) 3R % (R) g1 T&l 8 3T d (R), ATHH (A)
&l TE AT HAT 2 |

(B) AR (A) 3 b (R) GHI HEl &, Tg b (R), 3Tk
(A) <h T8 =T TFT Ha B |

(C) AfTHeH (A) Tl B, Wg b (R) TeTd 7 |
(D) AfTHH (A) Tad &, 9g a (R) T8l 2 |
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Y Y

16. The degree of the differential equation

3
d%y dy)4 5 :
4y dy ~0 is:
X(dx2] +y(dX +y is

(A) 2 B) 3
(C) 4 D) 5
17. The integrating factor of the differential equation
3—1+ytanx=2x+x2tanx is :
(A) eSecx (B) secx+tanx
(C) secx (D) cosx

18. The probabilities of A, B and C solving a problem are %, % and

% respectively. The probability that the problem is solved, is :

4 5

(A) 9 (B) 9
1 1

(C) % (D) 3

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.

65(B)-11 Page 11 of 23 P.T.O.
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Y Y

19. 379FIT (A) : secl [ j = g

FEMR):  cos (g] V3

s v

2

20. 37YFHYT (A): A T ot H YT 0-2 cm/s HT W T 5@ W R, A
3 IRHTY & &¢4 hl @ 0-8 cm/s ® |

7% (R) : it =1 qiETg = 4 (Y9) |

L is &

57 GUE T 37ld G-I (VSA) FHR & T97 &, o8 Je3ieb Jo7 2 371 &1
&/

21. (%) tan' (1)+cost (— %j +sin7! (— %) T I FTd T |

HAYAT

(@) Wy = cos~1 (x2 — 4) T I F1d HiT |

22. (F) cotl (y1+x? +x) I x % AU ITaeheld iU |

HAYAT

(@) AR (cos x)Y = (cos y)X g, @l (dl_y A i |
X

23. 98 A G hifore fSTed ®eH fix) = 10 — 6x — 2x2
(%) FiR sdmm 2 (@) et grmm 2 |
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Y Y

I

6

19. Assertion (A) : sec™1 (%)

Reason (R) : coSs (Ej = @
6 2

20. Assertion (A) : If the side of a square is increasing at the rate
of 0:2 cm/s, then the rate of increase of its

perimeter is 0-8 cm/s.

Reason (R) : Perimeter of a square = 4 (side).

SECTION B

This section comprises very short answer (VSA) type questions of
2 marks each.

21. (a) Find the value of tan ! (1) + cos ™1 (— %) +sin~1 (— %)

OR
(b) Find the domain of the function y = cos=1 (x2 —4).

22. (a) Differentiate cot~1 (/1 + x2 + x) w.r.t. x.
OR

(b)  If (cos x)Y = (cos y)X, find j—y
X

23. Find the intervals on which the function f(x) = 10 — 6x — 2x2 is

(a) strictly increasing (b) strictly decreasing.

65(B)-11 Page 13 of 23 P.T.O.
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24, uise fh s fou U 9@ & oiavid &R u weft srEdl #, oif @
SAB IT(eehad BIdT & |
25. A hifT :

I cosec® Bx+1)cot(3x+1) dx

Qs 11

$F GUE § TY-F709 (SA) THR & 97 &, 1o/78 Jcdeh 97 3 37bl F71 & |
26. I x=acos0dMy=bsin 0 7, dl fug Hifw fH

dZy - b4

ax? " a%?
27. 4 hiNT ;

2x
dx
j(x2 +1) (%2 +3)

28. (%) UM AT HINT :

6
j|x+2|dx
-6
HAYAT

(@) ¥rd T

[

65(B)-11 Page 14 of 23
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24. Show that of all rectangles inscribed in a given circle, the
square has the maximum area.

25. Find:
j cosec® Bx+1)cot(3x+1) dx

SECTION C

This section comprises short answer (SA) type questions of 3 marks
each.

d2y b*
26. If x=acosb and y=bsin 6, then prove that —5 =- :
dx aZY3
27. Find:
J‘ 5 2x 5 dx
x“+1)(x“+3)

28. (a) Evaluate:

6
j|x+2|dx
-6
OR

(b) Find:

65(B)-11 Page 15 of 23 P.T.O.
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29. (+) aawmﬁwz;;yg—y = x2 + 3y2 &I Taf3¥me g TG HifT,
X
femmn 2 B y(1) = 0.

rraT
(@) 3Tl FHIH j—y + 2y tan X = sin X ol & I, T T
X
%ﬁ%yzO%,TﬂHx=§% |

30. as syagi & fehra gru Aulftd gamma &= o S foag A0, 40),
B(20, 40), C(60, 20) =1 D60, 0) g0 Wed & | L.P.P. =
32 B z = 4x + 3y @ | YA &F % 9 fog F1a I & 36w
®A 1 T ATUhdH o A B | Id: Ig ATUhdH qT ~IdH "
Frd I |

31. (%) dm i 52 Tl i TSI THR & Hl T3 TG H & A1gosdq Th
T fHehTer TR | TeATE A 9o B I Yo © uityriva ®

A :  Teh S hT T UTCd AT

B : U STH AT U UTd T

T shifeTe fob 1 A 9o B Tadd ©eA¢ B A1 T8 |

HAYAT

(@) 9l o Th W hl 3 IR 3IVT@H R Tghl 61 T& 1 ITehd
FA 1T T |
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29. (a) Find the particular solution of the differential equation

2xy % = x2 + 3y?, given that y(1) = 0.

OR

(b) Solve the differential equation (}Ey + 2y tan x = sin X,

given that y = 0, when x = g

30. The corner points of the feasible region determined by the
system of linear constraints are A(0, 40), B(20, 40), C(60, 20)
and D(60, 0). The objective function of the L.P.P. is
z = 4x + 3y. Find the point of the feasible region at which the
value of objective function is maximum and the point at which
the value is minimum. Hence, find the maximum and the

minimum values.

31. (a) A cardisrandomly drawn from a well-shuffled pack of 52

playing cards. Events A and B are defined as under :
A : Getting a card of diamond
B : Getting a queen

Determine whether the events A and B are independent
or not.

OR

(b) Find the probability distribution of the number of

doublets in three throws of a pair of dice.

65(B)-11 Page 17 of 23 P.T.O.
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w|is Y

59 GUS H FH4-FTRIT (LA) THR & J97 &, 1577 Ied% J97 5 37h] H7 & |

32. (®) WHT A = [x|xeZ 0 <x < 12} 8 | guist f& @ay
R=1{(a,b):a,beA, (a—h), 4 9T 3} T JoIdl §aY 7 |
2 W HEld 3Te¥al 1 g= 1A hig |
HAAAT
(@) AMA=R-{4})q B=R—-{1} 3 dM %9 f: A > B, 3@
R aRTE £ fh @l x € A % T fix) = X0 2 | awiEe

X —4
o £ Uhehl a1 =B B |

33. TRl o YW ¥, fkifagd Ras aHier e &1 g 71d i

3x+4y+2z2=8; 2y—-3z=3; x—2y+6z=—-2

34. W%W@y=x2, x=-—1, x = 1 997 x-3A& & o= ol &
1 &6 1A HINT |

‘ 1 y+1 z+1 x—-3 y-5 z-7
35. (%) Y@eli TLooYTI_ZT0 e _y=5_ % whw
(%) 2 -6 1 1 —2 1

iR TIRgy | 31d: 37k sTe sl =Aad gl H1d KT |
arera

(@) fig PG5, 9, 3) & @ X;1=y;2=zz3 w G MU A

S qAT UG % Hemh [ ivY | g P o @ T @ H
Tfcfers o fesmes Y 39 hifSw |
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SECTION D

This section comprises long answer (LA) type questions of 5 marks
each.

32. (a) Let A={x]|xeZ 0<x < 12}. Show that the relation
R = {(a,b) : a, be A, (a—Db) is divisible by 4} is an
equivalence relation. Find the set of elements related to
2.

OR
(b) LetA=R-{4}and B =R — {1} and let functionf: A - B

be defined as fix) = X_i for V x € A. Show that f is
X J—

one-one and onto.

33. Using matrices, solve the following system of linear equations :

3x+4y+2z2=8; 2y—-3z=3; x—2y+6z=-2

34. Using integration, find the area of the region bounded by the
curvey = x2,x =— 1, x = 1 and the x-axis.

35. (a) Write the vector equations of the following lines and
hence find the shortest distance between them :

x+1 y+1 z+1 and x-3 _y—-5_1z—1
2 -6 1 1 -2 1
OR
(b) Find the length and the coordinates of the foot of the

perpendicular drawn from the point P(5, 9, 3) to the

x-1_y ; 2_z-3 . Also, find the coordinates of the

image of the point P in the given line.

line

65(B)-11 Page 19 of 23 P.T.O.
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wis &

39 GUS H 3 Y 3T 3R 97 &, 1578 Jcdeh Jo7 4 371 &7 & |

ThIOT HeqIA - 1

36. T & THR *k TIH B dY H 9B (y, A H) &k A GGG
y=4x—%x2 e Tt B, S8l x I o 9ueh | W ot e i

e 3 |
3ITRE o IER W, fFmfafaa gei @ 3w G

G) 9 T ¥ e e 9t o T S |

(i) e I AR HATs d hl Ifg | Tohar e @i 2

(iii) g <h Tfemdy FHms = g ?
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SECTION E

This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. The relation between the height of the plant (y in cm) with

respect to exposure to sunlight is governed by the relation

y = 4x — lxz, where x is the number of days it is exposed to

sunlight.

Based on the above, answer the following questions :

(i) Find the rate of growth of the plant with respect to
sunlight. 1

(i1) What is the number of days it will take for the plant to

grow to the maximum height ? 2

(iii) = What is the maximum height of the plant ? 1
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ThIUT eI - 2

87. < FAS PAAT Q H U fehohe B W1 T {590 T F79 ¥ Ueh-Ush
& T T8 | FA9 P 3R g9 Q % o= g¢ RS sas: AB @1 CD
sl o feee MU SEr fig A, B, C 991 D 36 YR B
A(3, 4, 0), B(5, 3, 3), C(6,—4, 1) a1 D(13,-5,—-4) |

3ITYH o YR R, Fafafaa yei & 3w &

() ke AB % fe-sra ffw |

(i) CD =i feam § wh " whew ffaw |

(iii) () @fesn AB @1 CD % o= %1 0 31 it |

AT

(i) (@) AB @ CD gl o oiead U dfew fafem |
TR0 7T - 3

38. UTH %= 3 fgarteai & W@ ¢ W 2 | 384 I8 9 fop fawmet A
fort @& 1 5 Wic A 4 9X ¥e L Uohdl 8, Raarel B, 4 wie H
3 9 ¥ L HehdT & 3N Raerel C, 3 Wic # 2 91 ¥e L TehdT 2 |
I9Yh o YR R, Frfafga w1 o I e .
() i Raanfeai o @&T &1 T 9e I <hl TTRIekdT JTd hifeg |
(i) i & ek T AT I Wed hl TTRehdT JTd <hifST |

(iiD) (%) 9 H W had Th & @I b Hed H ATRhaT F1d
it |

AT

(i) (@) Fi 4@ 3 g o &I I W H TiRrehan 7 HIT |
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Case Study - 2

37. A cricket match is organised between two clubs P and Q for
which a team from each club is chosen. Remaining players of
club P and club Q are respectively sitting along the lines AB
and CD, where the points are A(3, 4, 0), B(5, 3, 3), C(6, — 4, 1)
and D(13, — 5, — 4).

Based on the above, answer the following questions :

9
(1)  Write the direction ratios of vector AB.

_)
(i1) Write a unit vector in the direction of CD.

— —>
(iii) (a) Find the angle between vectors AB and CD.

OR
— —
(i11) (b) Write a vector perpendicular to both AB and CD.

Case Study -3

38. A coach is training 3 players. He observes that player A can hit
a target 4 times in 5 shots, player B can hit 3 times in 4 shots
and player C can hit 2 times in 3 shots.

Based on the above, answer the following questions :
(i)  Find the probability that all three players miss the target.
(i1) Find the probability that all of them hit the target.

(ii1) . (a) Find the probability that only one of them hits the
target.

OR

(iii) (b) Find the probability that exactly two of them hit
the target.
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