e

Series EF1GH/1 Elﬁ"E' SET~1
' T9T-G7 HIg
0T 7 Q.P. Code 65/1/ 1§
Roll No.  wliemef§ ST e aﬁwgﬂﬁm%
: E-J8 W 3oy fog |

] : Candidates must write the Q.P. Code on

: the title page of the answer-book.

MATHEMATICS
*

: frerfRa @ - 3 qv2 e 3% : 80 i
TLme allowed : 3 hours Maximum Marks : 80
ettt ottt

: 72 / NOTE
(i) uar ST B & 135 37 Toar U H gida g5 23 &
Please check that this question paper contains 23 printed pages.
Hi)  mo g B Fifae grer &1 IR 30 I0 9T U His B Geimelf 36T grEvesT 35“
: I3 g3 g7 fard | :
Q.P. Code given on the right hand side of the question paper should be written on the t/tle
: page of the answer-book by the candidate.
(iii)  gpTRT Siier BT & 35 57 H9ar G A 38 ToaT &/
Please check that this question paper contains 38 questions. :
E(iv} FUIT 79 HBT IR feraair Y= HIe A UFd, mg@aﬂ#neaaﬂmsﬁea'
: e 1
Please write down the serial number of the question in the answer-book be_fore
: attempting it.
((v) 3T mosruI &) Ggar & faw 15 AeiC T FHT T /T 8/ HQH’WW)@F[Q‘UT

gafg 4 10.15 &5 fasar sreanm [ 10.15 &5 & 10.30 as?aamés—cfwneausraﬁ'
ggst 31T 37 37afer 3 FkieT 3 372 gi%iesT ar Hig 3a3 g7 ferdal | :
15 minute time has been allotted to read this question paper. The question paper will beé
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the:
question paper only and will not write any answer on the answer-book during this period.



e

QT 3597 :

HETTRGT 3511 %1 a8 Graer1 & /eq 3 371 G & GIe iy :

(i) 39 Y97-77 4 38 Y57 § | @t 3T SHfAard & /

(i) I8 §oI-99 giq GUS] § [A9ifGad 8 — &, @, M, 90q F |

(iti) @WUE & H Jo7 G 1 & 18 % Fglasedid a9r Jo7 G&7 19 TF 20 3715FHT
gd q&b STEIRT UH-UF 3% & J97 & |

(iv) WIS T F97 &7 21 & 25 % 3fd TG-F709 (VSA) TR & 31-31 371 & 797
g1/

(v) @UE T H J97 T&IT 26 & 31 7% TF-IHIT (SA) FHR & -7 376 & T
g/

(vi) TS T H Jv7 &I 32 T 35 T FH-FHIT (LA) IHR & Gier-qiel 371 & J97 8 /

(vii) @UE F § o7 T&IT 36 T 38 YU 3FeIIT ITIRT WR-AR 3H & J97
g1/

(viil) I¥7-97 4 GHY [aHcY 78 137 737 8 | T, @vs @ & 2 ¥l 4, @S 7T & 3 yoI
X, @8 g % 2 v 7 797 GUS & & 2 oA 7 aRkFE [dHcT F JIae 591 T
g/

(ix) Fepcict # T afld § |

@usg <h

39 @UE 7 FglaHcdid o &, o7 9% J97 1 3% # & |

1. 9 forelt ol Soqg A T A2 —3A +I=O0B M Al =xA +yI[®, @ x +

yHIOE R :
(a) -2 (b) 2
(0 3 d -3
2. ICTH2x2IAYE A® U |A| =28, @ |4A~1| SO 7 :
(a) 4 (b) 2
© 8 @ o
3. THMATHUHI3x33MIg 2 |adjA| =647 | T |A| SR B :
(a) <had 8 (b) hIA-8
(c) 64 (d 8HAYAT-8

65/1/1 ~~~~ Page 2



e

General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(iii)

(iv)

(v)

(vt)

(vii)

(viit)

(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 calculators is not allowed.

SECTION A

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

If for a square matrix A, A2 — 3A + I = O and Al = xA + yI, then the
value of x + y is :

(a) -2 (b) 2
() 3 d -3
If |A| =2, where A is a 2 x 2 matrix, then |4A~1| equals :
(a) 4 b)) 2
1
(c) 8 (d) 3—2
Let A be a 3 x 3 matrix such that |adj A| = 64. Then |A]| is equal to:
(a) 8only (b) —8only
(c) 64 (d 8or-8
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H&A:E ﬂ%ﬂ%ZA+BWWW%,?ﬁBW%:

(6 8] [—6 —8]
(a) (b)
10 4 -10 - 4]
5 8] (-5 -8
(c) (d)
10 3] 10 -3
af ;—X<f<x)> ~log x &, A flx) T & :
(a) - i +C (b) x(ogx—-1)+C
© x(ogx+x) +C @ Y1sc
X
6
I secZ(x—%) dx s % :
0
1 1
= b) -
(a) 7 (b) N
© 3 @ -+3
a2y (dy)®
Faehel FHIeRT dx_g+(§y) = siny i SIfe qAT ©Td 1 ATHA © :
(a) b by 2
(c) 3 d 4

p T 98 T fores e afew 21 +p) + k d9m —4) — 65 + 26k TER
NECCIAE

(a) 3 (b) -3
17 17
(C) - ? (d) ?
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3 4
IfA = {5 2} and 2A + B is a null matrix, then B is equal to :

(6 8] -6 8]
(a) (b)

110 4 -10 4]

5 8] [ -5 —8]
(c) d

110 3] -10 -3

d
If d—(f(x)) = log x, then f(x) equals :
X
(a) —l+C (b) x(logx—-1)+C
X
1
(c) x(logx +x) + C d =+C
X

L
6
I sec?(x — %) dx is equal to :
0

1 1
(a) — (b) - —=

J3 J3
© 3 @ -+3
The sum of the order and the degree of the differential equation

2 3

ﬂ + (ﬂ) = siny is:
dx?  \dx
(a) 5 o) 2
(c) 3 d 4

A A AN A A A
The value of p for which the vectors 2i +pj + k and — 41 —6j + 26k

are perpendicular to each other, is :

(a) 3 (b) -3
17 17
(C) - ? (d) ?

~ N~~~ Page 5 P.T.O.



10.

11.

12.

13.

14.

A A A A A A
(ixj)ej+(jxi). Kk HIUAAR:

(a) 2 (b) 0
(c) 1 d -1
o+ Db =i ama =2i -2 +2k & @ [b] sww R
(a) 14 b) 3
© 12 @ V17
x-1 1-y  2z-1 ) ;.
@ T % fosh-mmE 2 -
2 3 6 2 3 12
= = = b y )
@ 777 O 7T T Tiem
2 3 6 2 3 6
© o777 @ 777
Ife P(%) =03, P(A) = 0-4 q1 P(B) = 0-8 &, aI P(g) T B
(a) 06 (b) 03
(c) 0-06 (d 04
k 1 98 AH & forg f(x)={3X+25’ x=22 T Had B &, B
kx“, x<2
11 4
(a) _Z (b) ﬁ
11
(¢) 11 (d) T

(a) +47 b)) 0
(c) +5 d 25
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9. The valueof (i x j). j +(jx1i).k is:
(a) 2 (b) 0
(c) 1 d -1
—> —> A —> A A A —>
10. Ifa + b =1ianda =2i -2 +2k,then | b | equals:
(a) 14 (b) 3
12 @ 17
11. Direction cosines of the line x—1 = 1-y = 2z -1 are :
2 3 12
2 3 6 2 3 12
(a) = = = (b) y )
777 V1577 V157 157
2 3 6 2 3 6
- - = b - = d - b - = b —
(c) 7T 7 (d) 7 707
A B).
12. IfP B =03, P(A) =04 and P(B) = 0-8, then P N is equal to :
(a) 0-6 (b) 0-3
(c) 0-06 d) 04

3x+5, x>2

13. The value of k for which f(x)= { is a continuous function, is :

kx2, x<2

11 4

_ = b =

(a) 1 (b) 11

11

11 —

() (d 1

0 1
14. If A= [ 0:| and (31 +4 A) (314 A) = x21, then the value(s) x is/are :

(@ =47 (b) 0

(¢ *5 d 25
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15. 379l THIHW x dy — (1 + x2) dx = dx ol =IT9H &A & :
3 3

(a) y=2x+%+c (b) y=210gx+%+C
2 2
() y=%+C () y=210gx+%+C

16. ﬁf(x):a(x—cosx),ﬂ%ﬁﬁiﬁ'{w%, a ‘a’ﬁﬂﬁ@ﬁ?ﬁﬁf@%% ?
(a) {0} (b) (0, )
() (=o,0) (d) (=00, 00)

17. ol Was TR wmen & Ao HEI § EITd & o 2 faeg (2, 72),
(15, 20) TqAT (40, 15) B | IS z = 18x + 9y I Held 7, dl :
(a) 1z, (2,72) W Afhad AT (15, 20) | =Fd9 7 |
(b)  z, (15, 20) W AfHAT AT (40, 15) W =T 7 |
(¢ 1z, (40, 15) W Aferehan q9 (15, 20) W =T 2 |
(d)  z (40, 15) W AfeHad aAT (2, 72) W ~AqH ? |

18. =AY x—y>0, 2y<x+2, x>0, y>0gN a1 & & & My forgati
ﬁ‘él’@ﬂ%
(a) 2 (b)
(c) 4 (d)
Jo7 &I 19 3K 20 HUFHIT T 7% ERT Jo7 & 3N FdF Io7 T 1 3%
& 1 & B 137 1T & 1574 Tk Bl ST5HT (A) T GR Bl T (R) GRT 376 131 73T
g | &7 31 & T& I 7149 15T 7T B (a), (b), (¢) 3R (d) § T GTH FT |

(a) AR (A) 3R Tk (R) THI T&1 & 3R @b (R), AR (A) i Fal
ST LT 2 |

(b) AR (A) 3R Tk (R) HT TEl &, T b (R), TR (A) i Tl
T 7T T 8 |

(c) AR (A) TE g a1 T (R) TTeid 7 |
(@)  3feRaE (A) Teid & 9UT a9 (R) @8 2 |
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15. The general solution of the differential equation x dy — (1 + x2) dx = dx

is :
x3 x3
(a) y=2x+?+C (b) y=210gx+?+C
2 2
() y=%+C () y=210gx+%+C

16. Iff(x) = a(x — cos x) is strictly decreasing in R, then ‘a’ belongs to
(a) {0} (b) (0, )
() (=o0,0) (d) (=00, 00)

17. The corner points of the feasible region in the graphical representation
of a linear programming problem are (2, 72), (15, 20) and (40, 15). If
z = 18x + 9y be the objective function, then :

(a) z 1s maximum at (2, 72), minimum at (15, 20)
(b) z is maximum at (15, 20), minimum at (40, 15)
(c) z is maximum at (40, 15), minimum at (15, 20)

(d) z is maximum at (40, 15), minimum at (2, 72)

18. The number of corner points of the feasible region determined by the
constraints x—y >0, 2y<x+2, x>0, y>0is:

(a) 2 (b) 3
(c) 4 d 5

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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 and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

65/1/1 ~~~~ Page 9 P.T.O.



20.

S7UHYT (A) : Hed f(x) = 2 sin1 x + %‘,tﬂﬁxe[ﬂ,llaﬂw&w [g %’1
2

T (R) : sin~1 (x) S &I T a1 1 IRER [0, 7] B |

fyET (A): Tagal (1, 2, 3) A1 (3, —1, 3) § B IH a1 H

Iil'lﬂwx_g:y-'_l =z—S%|
2 3 0
@b (R) : g3l (xq, y1, 1) TAT (9, yo, 29) ¥ B S aTCl @I I
Tifferoy 2-%¥1 - YTV1 _ Z77

X2 —X1 Y2 —Y¥1 Z3 — 71

Qs @

37 GUE T 37T &TY-3I0T (VSA) JHR & T97 8, 78 J9% &2 37% 8 |

21.

22,

23.

(%) f(x) = 2x g IRATT Heid £: A — B, Theh! 3N T=a1eh aHl & | I
A=1{1,2, 3,4} 8, @ 9= B Td HINT |
Jrere
(@) ¥ | HIfT :

sin—l(sin %Tnj +cos_1(cos %Tn) +tan~1 (1)
qfmr 343 % 98 oft GRw I AT S aem |+ § + k % W@ g |
(%) F= & T e § gwit MU fagett A, B awn ¢ % feufa wfew wem:

-> - - &
a, b dd ¢ &I

[ L 2 @

— - —

A(a) B(b) C(c)

a&@:%ﬁaé,aﬁ?@:w?mﬁmwl

YT

65/1/1 ~ e~~~ Page 10



19. Assertion (A) : The range of the function f(x) = 2 sin~! x + 3711, where
xel-1,1],is [E, 5—"}
2" 2
Reason (R): The range of the principal value branch of sin~! (x) is
[0, mt].

20. Assertion (A) : Equation of a line passing through the points (1, 2, 3) and
x-3 y+1 z-3

3,—-1,3)is =

( ) 3 0

Reason (R): Equation of a line passing through points (xy, y7, z1),
X-X] _ y-y1 _ 2-%

(x9, ¥9, Z9) is given by = .
X2 —X1 Y2 —¥1 Z9 — 121

SECTION B

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

21. (a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If
A =11, 2, 3, 4}, then find the set B.
OR
(b) Evaluate :

sin~! (sin %Tj + cos~! (cos ?;—n) +tan~1(1)

22. Find all the vectors of magnitude 3+/3 which are collinear to vector
A A A
i+j+k.

23. (a) Position vectors of the points A, B and C as shown in the figure
- o -
below are a , b and c respectively.

° ° °
- - -
A(a ) B(b) C(c)

5 - . — -
If AC = 1 AB, express ¢ intermsof a and b .

OR

65/1/1 ~~~~ Page 11 P.T.O.



(@) T Hifve & w1 Wl e sl x=20+2, y=T7r+1,
z=-83A-3dMx=—-nu—-2, y=2u+8, z=4u +5 &, TER «ad 2

IR

2
24. ZI'&{y:(X+ w/xz—l)Z%,?ﬁaﬂﬁQ%(xz—l) (%}Z) = 4y2.

25. <usy foh B f(x) = 16 sin x — X, (g,n)ﬁﬁwWél

4 + cos X

Qs

39 GV § 7Tg-3F0F (SA) FHR & J97 8, o978 Jedd & 3 3% & /
26. UM Fd T

[log (sin x) — log (2 cos x)] dx

O e O | A

27. T4 iU ;

1
d
I x(Wx +1) Vx +2) *

28. (%) TGHhA THHW 3—y+sec2x.y=tanx.sec2xw1%rf$m§aslm
X

i, fear w2 f6 y(00) = 0.

AT
(@) fahd R x dy —y dx — {x2 +y2 dx = 0 ! & HIT |

65/1/1 ~~~~ Page 12



(b)  Check whether the lines given by equations x =2A + 2, y = 7A + 1,
z=—-3AL—-3andx=—-u-2, y=2u+ 38, z=4u + 5 are perpendicular

to each other or not.

2
24, Ify=x+ \/XQ —1)2, then show that (x2—1) (d_y) = 4y2.

dx
25. Show that the function f(x) = 16sinx X, is strictly decreasing in (E, TC).
4 + cos X 2
SECTION C

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

26. Evaluate:

[log (sin x) — log (2 cos x)] dx.

O e 0 | A

27. Find:

1
I N TR T

28. (a) Find the particular solution of the differential equation

d
& 4 sec?

3 X .y = tan x . sec? x, given that y(0) = 0.
X

OR
(b)  Solve the differential equation given by

xdy—ydx—\lxz +y2 dx = 0.

65/1/1 ~~~~ Page 13 P.T.O.



29. o= ges T 99E &l 3TT9E g0 & hIfT :

z = 6x + 3y 1 fAfARgd sTeidl & i,

SAfereran 7H I HIfT -
4x +y > 80,
3x + 2y < 150,
X + By > 115,
x>20,y=>0.
30. (%) Torsll AgfoE® = X W1 WTREhaT sied = feam T 2 -
X 1 2 3
k k k
PX)| - | = | =
X) 2 3 6

(i) k1 °F T HINT |
(i) ¥ HINT : P(1<X <3)
(iii) X T A1ET E(X) T1d IR |
AT
(@) AamBiraﬁwﬁawri%%P(Amﬁ):iawP(K mB):%%l
P(A) @ P(B) F1d HIfT |

31. (%) UM W AT :

eX sin x dx

O e O | A

HAAT

(@) @ I

j
dX

65/1/1 ~~~~ Page 14



29. Solve graphically the following linear programming problem :
Maximise z = 6x + 3y,
subject to the constraints
4x +y > 80,
3x + 2y <150,
X + by > 115,
x>0,y>0.

30. (a) The probability distribution of a random variable X is given below :

X 1 2 3

P(X)

k| k
2 | 3

o~

(1) Find the value of k.
(11)) Find P(1<X<3).

(i11) Find E(X), the mean of X.
OR

(b) A and B are independent events such that P(A N B) = i and

P(A NB) = %. Find P(A) and P(B).

31. (a) Evaluate :

eX sin x dx

O e O | A

OR
(b) Find :

j
dX

65/1/1 ~ e~~~ Page 15
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LCLCRC)

59 @Ug 7 3709 (LA) IHR & J97 &, 578 I35 & 5 37% 8 /

32. U HeY R, dafas @IS o d=d R W 30 YHR gRwia 7 6
R={(x,y):x.y U JURET G 3} | Sfra ST fh F1 R, Toqged, gufa =

Tk 7 AT 4T |
1 2 -2 3 -1 1
33. (%) e A=[-1 3 o] e B—l{_w 6 —5} 7,
0 -2 1 5 -2 2
(AB)~! 3ma IS |
Frat
(@) ooy fafy gra fe wfietor feem 1 5@ I
X+2y+3z2=6
2Xx —y+z=2
3x +2y—2z=3

34. (%) 39 @ % WY qA FAF FHRE J@ HiSC, S fog (1, 2, - 4) €
Bleh STt @ o foegaTl A3, 8, — 5) @1 B(1, 0, —11) =l T areft
@1 GHIR & | 37q: 37 Q {3l o ofi" 61 gl 71 e |

HAAT

(@) femgatl A1, 2, 3) @1 B(3, 5, 9) ¥ BIhL S ATcil 1@ % HHIHT FTd
HINT | 371q: 39 W@ W 3 fawgati o g 7 Hife, s fog B o
14 513 I g0 W7 |

35. TUThA o TANT A a5k x2 =y, y = x + 2 94T x-378T g0 R & 1 &%t 1
HifT |

65/1/1 ~ e~~~ Page 16



SECTION D

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

32. Arelation R is defined on a set of real numbers R as
R ={(x, y) : x.yis an irrational number}.

Check whether R is reflexive, symmetric and transitive or not.

1 2 -2 3 -1 1
33. (@ IfA=|-1 3 0|andB1=(-15 6 -5/, find(ABL
0 -2 1 5 -2 2
OR

(b)  Solve the following system of equations by matrix method :
X+2y+3z2=6
2Xx —y+z=2
3x +2y—2z=3
34. (a) Find the vector and the Cartesian equations of a line passing
through the point (1, 2, — 4) and parallel to the line joining the

points A(3, 3, — 5) and B(1, 0, — 11). Hence, find the distance

between the two lines.

OR

(b)  Find the equations of the line passing through the points A(1, 2, 3)
and B(3, 5, 9). Hence, find the coordinates of the points on this line

which are at a distance of 14 units from point B.

35. Find the area of the region bounded by the curves x2 =y, y =x + 2 and

x-axis, using integration.

65/1/1 ~~~~ Page 17 P.T.O.
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Qs §

54 GUS H 3 YA 37eIT HTRT F97 & 1578 Jedeb & 4 37% 8 |

Th{0T 3AETAT - 1

86. I % g ThK & oWH I o G JohR o STEH, FH-T1eHT, JT0MR—MH ST
2 9 fop for d erten T 2 )
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SECTION E
This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. There are different types of Yoga which involve the usage of different
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure

below :
" L -
Anusara Yoga

.

| Kundalini Yoga
’ R
' Vinyasa Yoga "—L
vt
Hatha Yoga <
-

Types of Yoga

65/1/1 ~~~ Page 19
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= & T8 oF-3TR{T H, Tk HiETSel h AN gRI TRT T A T TeRR Wk AN
A, B Ao C b wilrehareti st guitan T 2 | I8 oft fean man R 16 v " g
C TR o AN hH <hl TTReRaT 0-44 3 |

B
A x C
0-11
Sufh e % R W, Fe et % s e

(i)  x o 9H Fd HiST |
(ii)  y T M T ShifT |

(iii) () P(%) 1 i |
AT

(i) (@) WIRRRdT 1A hINT foh TTETSE 1 Th AgoaA AT TR 968 A
IT B YR 1 I Al & T C TR 1 &l |

S

ThIOT AT - 2

37. i atepfa # <iT TTU &F, ST 9 AT WP Bl ASH T @, Th WY ER
el I T U hl Tt et 2d # |

65/1/1 ~~~~ Page 20
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The Venn diagram below represents the probabilities of three different

types of Yoga, A, B and C performed by the people of a society. Further, it
is given that probability of a member performing type C Yoga is 0-44.

S
B
| l |
0-11

On the basis of the above information, answer the following questions :

1) Find the value of x. 1
(i1)  Find the value of y. 1
. C
(1i1) (a) Find P(—) ) 2
B
OR
(i1i)) (b) Find the probability that a randomly selected person of the
society does Yoga of type A or B but not C. 2

Case Study - 2

37. A tank, as shown in the figure below, formed using a combination of a
cylinder and a cone, offers better drainage as compared to a flat bottomed
tank.

65/1/1 ~~~~ Page 21 P.T.O.



e

Teh UET o, TSRt IEEThR 91T U & W ], W Ush 9 oWl T 997 9 |
2 cm3/s < GAM < I 29k @1 8 | YFaTehi deh bl A3 <hivr 45° 7 |

39 GRS o AR W = weai & I e

(i) 3% T Ul % I i BT r 6 UG § =5 I | 1
(i) 3T 99T I« r = 2+/2 cm 8, a1 & e &l @€ F1d it | 1
(ii) (%) 39 U 99 r = 2/2cm 7, JFEHR 3h & A dd o = i
g AT HIT | 2
T
(i) (@) 9 fode F=E 4 cm B, 39 0T S W’ &% g h R A4
HIT | 2

TERTUT LT — 3
38. Th UH-ShIEE G q TohAT 7T 99 91895 fix) = a(x + 9) (x + 1) (x — 3) G
TEH 7 | G I8 YT y-378 ot foig (0, 1) T fireran @, @ fm o s
EUELE

R GATABATAD o

(i) ‘@’ T HE T4 hifY | 2
(i) x=1TW (x) Jd k9T | 2
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A tap is connected to such a tank whose conical part is full of water.
Water is dripping out from a tap at the bottom at the uniform rate of

2 cm3/s. The semi-vertical angle of the conical tank is 45°.

On the basis of given information, answer the following questions :
(1) Find the volume of water in the tank in terms of its radius r.
(ii)  Find rate of change of radius at an instant when r = 2+/2 cm.

(111)) (a) Find the rate at which the wet surface of the conical tank is
decreasing at an instant when radius r = 2 V2 em.

OR

(iii) (b) Find the rate of change of height ‘h’ at an instant when slant
height is 4 cm.

Case Study -3

The equation of the path traced by a roller-coaster is given by the
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis

at a point (0, —1), answer the following :

(1) Find the value of ‘a’.

(ii) Find f"(x) at x =1.

~~~~ Page 23
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General Instructions :
Read the following instructions very carefully and follow them :

(1) This Question Paper contains 38 questions. All questions are compulsory.

(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based
questions of 1 mark each.

(iv) In Section B - Question Nos. 21 to 25 are Very Short Answer (VSA) type
questions of 2 marks each.

(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Question Nos. 32 to 35 are Long Answer (LA) type
questions carrying 5§ marks each.

(vit) In Section E - Question Nos. 36 to 38 are source based/case
based/passage based/integrated units of assessment 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 calculators is NOT allowed.

SECTION - A
(Multiple Choice Questions)
Each question carries 1 mark.

IfA=[8 é],thenAzO23 is equal to 1
01 0 2023

(A)[OO] (B)[o 0 ]
0 0 2023 0

©) [0 0] D) [ 0 2023]

65/2/1 AN Page 3 P.T.O.
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2. Er%[ - 4] =P+ Q2 &l P U THMNG g § 997 Q T favm gHfia g

T‘ﬁQW%:

® [ %]

© [ 5o %]

w N =
» w N
—

-

A) R
€) 4

® L5 o)
o [g 3]

} Teh FChAUTI ATFE 2 AT a € AR, T TFT A ST E :

B) {0}
D) R-{4

4. A |A| = |KA| B, 5T A e 2 1 1 3R 2, A k 5 Gff Gy AT 61 TITHA 2 -

A 1
©) 2

B) -1
D) 0

5. zr%%c[f(x)] = ax+b 27U £(0) = 0 7, aI f(x) S & :

A a+b

2
(©) %+bx+c

2
(B) % + b

D) b

6.  3Taehel THIH sin x + cos (QX) =y2Hi e :

dx
A 2
(C) ufenfya T2 |
65/2/1 AN
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D) 0o
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2 0
If [ 5 4 ] = P + Q, where P is a symmetric and Q is a skew symmetric

matrix, then Q is equal to 1
2 b/2 0 -5/2
@) [ 52 4 ] ® [ 52 0 ]
0 5/2 2 -b/2
© [ 52 0 ] D) [ 52 4 ]
1 21
Iff 2 3 1 | is non-singular matrix and a € A, then the set A is 1
3 a l
A R B) {0}
©) {4} D) R-—{4}
If |A|] = |kA|, where A is a square matrix of order 2, then sum of all
possible values of k 1s 1
A 1 B) -1
<€ 2 D) 0
d .
If T [f (¥)] = ax + b and f(0) = 0, then f(x) is equal to 1
ax?
@) a+b B by
ax?
©) 7+bx+c MD) b
: . . . dy) _ .
Degree of the differential equation sin x + cos de) S Y718 1
A) 2 @) 1
(C) not defined D) 0
65/2/1 AN Page 5 P.T.O.
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10.

11.

o
EI H]

WW(I—yz)%+yx:ay, (= 1<y < 1) I GHFERH T[0T & :

1 1
® 7 ® o
© T o 7=

afe P Ao Q % FHsie F9: (2, 1, 1) 41 (4, 4, —7) &, 91 PQ % sfew e afew
2.

A A A A A A
@A) 23 +35 -6k ®) -2i-3]+6k
2i 37 6k 2 . 3] 6k

—2i 3] 6k 21, 3j_6k

© =7 ~7+7 D) 77777

@S AB ¥ werfag & fRfy afw 51+ 2j - sk | AR fig A w1 fRufy wfw
21 + 3] — 4k 3, A fig B fRafr afem 2 -

51 5 7k AoA A
(A) 7+—21—7 (B) 4i+]—2k
AA o i3k
(C) 5i+5j-"Tk M 5-5+%5
afew 21 + 3) 1Al 31 — 2] WA 2 -
A 0 B) 12
12 ~12
©) \/E (D) \/ﬁ

fag (1, 1, 1) § 2Rt ST aITet! AT 2-3187 o FHIAL (@1 T FHIH ¢ -

z x—1 y—-1 z-1
1 B) =7 7

z—1 x—1 y—-1 z-1

1 D) =" =1

(A)

=R
I

y
1
:0:

olR

©)
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7.

10.

11.
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The integrating factor of the differential equation
dx

(1-y%) gy tyx=ay, C1<y<Dis
1 1
(A) -1 B) N
1 1
© 1oy O

_)
Unit vector along PQ, where coordinates of P and Q respectively are
(2,1,-1) and (4, 4, -7), 1s

AN AA LN
(A) 21+3j-6k (B) —-21-3;j+6k
AA A AN A
218 ek 2, 8 ek

© 7 ~7+7 O 7777

AN AN A
Position vector of the mid-point of line segment AB i1s 31 + 2j — 3k. If

AN AN AN
position vector of the point A is 21 + 3j — 4k, then position vector of the
point B is

AN AN JAN
51 5] Tk N
(A) 7+—21—7 (B) 4i+]—2k
A
AA A 1
(C) 51+55-"T7k (D) 5_%4_5

AN AN AN AN
Projection of vector 21 + 3j on the vector 31 — 2j is

@A) 0 B) 12

© 75 ® T

Equation of a line passing through point (1, 1, 1) and parallel to z-axis is
@ 1=i=1 ® =

©) %=%=ZII D) xglzyglzzzl
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. g Il % Teh F I IS T M IATel TS B AMTHe 9 37T &, A Th T W

12

13.

14.

15.

16.

ST 1o e 4 81 1 i B

@ 3 ® =

© 15 o 3

X H A e e 8

(A) sec2&_x)+c (B) —sec2&_ )+c
C) log sec&_ ) +e (D) —log sec&_ )+c

Ife T AABC & 3 (a, b), (¢, d) T (e, ) & T AABC T &% A gRI H&ud

2

a C e
s, @ | b d f| sws?:
1 11
A) 242 (B) 4A2
(C) 2A (D) 4A
B f(x) = x| x|, x=0W
(A) Hdd dUT EaheHIT 2 | (B) Had ®, W] sl T8l ¢ |
(C) rashea 7, T Had T8l ¢ | (D) ¥ EAd AR A & TThe # |

i tan (EY) < k2, @ P
@ = ®)

X X

(C) sec? g) (D) —sec? g)

65/2/1 AN Page 8
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12. If the sum of numbers obtained on throwing a pair of dice is 9, then the
probability that number obtained on one of the dice is 4, is : 1
1 4
@ 5 ® 5
1 1
© g O 3
. e tanx—1 . i
13. Anti-derivative of tanxt 1 with respect to x is 1
anx+ 1
(A) sec? & - x) +c (B) —sec? & - x) +c

(©) log +c (D) -—log +c

) 2

14. 1If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of

a c e |2
AABC,then | b d f | isequalto 1
111
(A) 2A2 (B) 4A2
€ 2A D) 4A
15. The function f(x) = x| x|1is 1

(A) continuous and differentiable at x = 0.
(B) continuous but not differentiable at x = 0.
(C) differentiable but not continuous at x = 0.

(D) neither differentiable nor continuous at x = 0.

+
16. Iftan (x_X) =k, thengX 1s equal to 1
-y dx
@ = ® =
2 (¥ _ app2 X)
(C) sec (x) (D) sec (x

65/2/1 AN Page 9 P.T.O.
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18.

19.

20.

.:I Teh g TIUTHT THET & 3299 BoH Z = ax + by BT (4, 6) T 31feehdd A9 42 & q0

(3, ) M= AF 198, A F g _A A aT 8 2
(A) a=9,b=1 B) a=5b=2
(C) a=3,b=5 M) a=5b=3

T UGk TTHH SHET < GEITd &5 o 2 f9g (0, 4), (8, O)?MT(%, %)% | aIfe TR
3R He Z = 30x + 24y 7, I (Z 1 Iehay TH — Z T =[Faq HH) SR & :
A) 40 B) 96

(©) 120 (D) 136

AR — Teb ST T34

T HE@AT 19 T 20 H Th HANH (A) 3 S1E Teh deh JTUTG %24 (R) fean & | v |
o = 7 9 1S vk wE foshew g

(A) (A) T (R) GHI Gcd & 3T HU (R), U (A) hl T SRS AT B |

(B) (A) T (R) SHI 9 &, Tg M (R), oM (A) hl Tl e T hidi 2 |
(C) (A)EIR, 7g (R) T TEI 2 |

(D) (A) @A 27U (R) T2 |

ARHY (A) : (cos™! x)2 T AfIhad IH n2 7 |

@ (R) : cos—lxaﬂg@mwwqﬁm[%, %]% |

AR (A) : AfE Teh W@T FEeh 3787 st e feenati @ o, B, y % HIv S4TdT 7,
sin o + sin? B +sin2y =27 |

e (R) : T @1 o feep HIETeHi o ol bl AT 1 BT @ |
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17.

18.

19.

20.
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The objective function Z = ax + by of an LPP has maximum value 42 at
(4, 6) and minimum value 19 at (3, 2). Which of the following is true ?

(A) a=9,b=1 (B) a=5b=2
(C) a=3,b=5 (D) a=5b=3

The corner points of the feasible region of a linear programming problem

20 4 ) .. .
are (0, 4), (8, 0) and ( g) . If Z = 30x + 24y 1is the objective function, then

?,
(maximum value of Z — minimum value of Z) is equal to
(A) 40 B) 96
(C) 120 D) 136

ASSERTION-REASON BASED QUESTIONS

In the following questions 19 & 20, 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) 1s the correct explanation of (A).

(B) Both (A) and (R) are true, but (R) is not the correct explanation of
A).

(C) (A) 1s true, but (R) is false.

(D) (A) is false, but (R) is true.

Assertion (A) : Maximum value of (cos™! x)? is 2.

Reason (R) : Range of the principal value branch of cos lx is [%, g] )

Assertion (A) : If a line makes angles a, B, y with positive direction of the

coordinate axes, then sin? o + sin? p + sin? y = 2.

Reason (R) : The sum of squares of the direction cosines of a line is 1.



21.

22.

23.

24.

25.

26.

g - g
30 @Ug A 31fd -3 (VSA) ThR & T &, T8 T o 2 37 & |

3
(a) | TG HIT : sin~? (sin Zn) + cos™1 (cos m) + tan™! (1)

AYdl
(b) cos™! x T TG WU &l x € [—1, 0] T 3HehT TRER oft faafgu |

T U A5 3y = ax® + 1 6 TG o 36 TR = @1 8 Toh T oig et TG 1
8, W y-Fiarier saeh x-Ferioh 1 G <X & seet W1 R | a 1 HF 310 HIC |

2, b a1 ¢ dfF W8 R FEH afen £ 2 b =a-CR, dl a aul b — ¢ % &
T VT 1A HITT |

var Y= Yot = 2 L for v gt % i i Bifw, frel g fig @ o
11 shE & |

@ ey =anr b, g e Sy + ()2

X

YT
(b) aﬁf(x):{;i;_bx (l)z”;iégmﬁmww(o,mmaw:ﬁa%,ﬁa
T b *h HH FTd HINT |

«ug -7
39 @UE § -3 (SA) ThH o I3 &, 0 96 % 3 3 § |
n/4
(a) Wﬁﬁaﬁﬁﬂf log (1 + tan x) dx
0
YAl

S dx
(k) 3 : f \/ sin3x ¢

os (x— )

65/2/1 AN Page 12



EI H1

21.

22.

23.

24.

25.

26.
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SECTION - B
This section comprises Very Short Answer Type questions (VSA) of 2
marks each.

3
(a) Evaluate sin™! (sin Zn) + cos™! (cos m) + tan~! (1).

OR
(b) Draw the graph of cos™! x, where x €[-1, 0]. Also, write its range.

A particle moves along the curve 3y = ax® + 1 such that at a point with
x—coordinate 1, y—coordinate is changing twice as fast at x—coordinate.
Find the value of a.

- > > > P _ > >
If a, b, ¢ are three non-zero unequal vectors such that a- b = a- ¢, then

find the angle between aand b —C.

-1 +1 i
%=Zz which are at a

=R

Find the coordinates of points on line

distance of\/11 units from origin.

2 2
(a) Ify=+/ax+b, prove that y(%c%) + (%3 =0.
OR
+b ; O0<x<1
(b) If f(x) = {;jgz_ X i 1 <z <9 is a differentiable function in (0, 2),

then find the values of a and b.

SECTION - C
This section comprises Short Answer type questions (SA) of 3 marks each.
/4
(a) Evaluate f log (1 + tan x) dx.
0
OR

. dx
(b) Find f \/sin3x cos (x — o) .




E
EI H
_ _ 2
27. 3m£ﬁm:jfmyxe—ﬁiﬁgdx

1+ a2

log\/3

1
28. WM A T ; f (ex+e_x)(ex—e_x)dx

log \/2

29. (a) IS THIHW (xy — x2) dy = y2 doc 1 TP FA A hHITT |

AT

(b) Wﬂﬁw(x2+l)%§+2xy:\/ 2 + 4 %] I &A T hINT |

30. (a) UH &cH, ol oat qon &0 TG i TR 99E 8, ¥ AGTsAT Th-Th Hih
et |fed a1 e Fehrelt Sl & | ST el sl TEAT 1 UTTiehdl §eH J1d
FHifST | Frgfege =X &1 ATe Hft F1d I |

YT

(b) A 3R B -0 T Tsh U™ ! IDTAA T&d & 19 dob 1o 3TH T s Teh UH WH:
YT L @l I S T8 ofdT | Afg A Tt BT & B, Al I SHiad shl SHAT:
TTRIRT SITd ST |

31. T ifigs T gue 6l 3eiE @ g i
UL ; x + 2y < 120, x +y > 60, x— 2y > 0,

x>0, y>0

% A Z = 5x + 10y T IAHHT SHITTT |

65/2/1 AN Page 14
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: cot 1 x ]_—x—-l-xz
27. Find Ie ( 1+ 2 dx. 3

log\/3
1

28. Evaluate f P — dx 3

log \2

29. (a) Find the general solution of the differential equation :
(xy — x2) dy = y2 dx. 3
OR
(b) Find the general solution of the differential equation :

d
(x2+1)5§+2xy= 2+ 4 3

30. (a) Two balls are drawn at random one by one with replacement from an
urn containing equal number of red balls and green balls. Find the
probability distribution of number of red balls. Also, find the mean of

the random variable. 3
OR
(b) A and B throw a die alternately till one of them gets a ‘6’ and wins

the game. Find their respective probabilities of wining, if A starts the

game first. 3

31. Solve the following linear programming problem graphically : 3
Minimize : Z = 5x + 10y
subject to constraints : x + 2y <120, x +y > 60, x — 2y > 0,

x>0, y>0

65/2/1 AN Page 15 P.T.O.



32.

33.

34.

35.

Qg -9
39 @US 1 SE-3a0% (LA) ThR B IH &, Fa I & 5 35 7 |

-3 -2 4 1 2 0
@ 3IA= 2 1 2}@13:!—2 -1 —2}%,?ﬁABE|WEﬁﬁmW
2 1 3 0 -1 1
39 TN & T wefiehwt fehra i gt Hifm -
x—2y=3
2x—y—z=2
—2y+z=3
AYAT
cosoo —sina O
(b) Elﬁf(oc):!sinoc cos o 0}%,?ﬁﬁaéﬁmﬁﬁf(a)-f(—[}):f(a—[})
0 0 1

(a) wHR Iq4ds PQRS faes sl P4, 2, —6), Q(5, =3, 1), R(12, 4, 5) a1
S(11, 9, —2) &, & Terepurt & THfiehtor a0 IR qAT 316 T4 § frepont o1
wftrese feig 7 i |

JeET
' ~ X _y _2
(b) &g (-1, 3, —2) ¥ B W oIl AT A @l ;=3 =3 @
242 v=1 281y o, e v o a wen i | o
@ <! 7 foig | gl T IR |

THTR % T H W@y = \[3x, b y = \/4 — o2 qUT TYH =quiy § y-3181 g ol &
1 & AT ITTT |

Teh Bl £ [— 4, 4] > [0, 4], f(x) =16 — 22 g Jed & | eIz foh £ Th Hr=sTeH
B &, T Theh! ®old &1 3 | $9oh M ‘a’ & 98 gyt 7 31a shifste faes fete
fa) =[72 |
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32.

33.

34.

35.
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SECTION -D

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

-3 -2 4 1 2 O
2 1 2|, B=|-2 -1 -2 |, then find AB and use it to

(a) IfA=
2 1 3 0O -1 1
solve the following system of equations :
x—2y=3
2x—y—z=2
—2y+z=3
OR
cosa —sino 0
(b) Iff(a)=| sina cosa O |, prove that f(a) - f(—p) = f(a. — B)
0 0 1

(a) Find the equations of the diagonals of the parallelogram PQRS
whose vertices are P(4, 2, —6), Q(5, =3, 1), R(12, 4, 5) and S(11, 9, —-2).
Use these equations to find the point of intersection of diagonals.

OR
(b) A line [/ passes through point (-1, 3, —2) and 1is perpendicular to both
) + 2 -1 +1 . .
the lines % = % = % and x_S =¥ 5 - 2 5 Find the vector equation

of the line /. Hence, obtain its distance from origin.

Using integration, find the area of region bounded by line y =\/§x, the
curve y =4/4 — x2 and y—axis in first quadrant.

A function f: [- 4, 4] — [0, 4] is given by f(x) =1/16 — x2. Show that f is an
onto function but not a one-one function. Further, find all possible values

of ‘a’ for which f(a) = \ﬁ )
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3 QS U 3 YUl T /hu/ITo¢/Thishd ShISAl HodTohd STHTNG Yo7 & o
Ak o 4 3§ |

36. Ueh fUEed 3o ¥ foredl & gy 99 ¥ fareenfua 31mae bl A hl o9 - T gt Sran
2, &t fuked, 9o & fog G i sean & |

stroke engine. The volume displaced is marked

te cyele of a four-cylinder four-

Aluminium

Q%ﬁ:} /_ Acy]indel‘ head
|

-
Combustion\/‘,[ T
chamber BPH Cylinder head
AT R

184 3
(" “%"xe; h
o
oy

Engine blockf—

surface that is
machined flat

Piston

75 7 cm? &R i 91q ! I |, Th S0 H GAT 01T Sei SR 1T 8, S 5o
Bg T HRI TR |

I o TR T T 7 o I ST

()

(i1)

(iii)

65/2/1

Ife S 1 BT 1 cm YT 3916 h cm 8 1 Sei o g o 3=aq V &l v § =¥

HifT |

dv
= RIS

(a) S <t a8 e I HIfSTe STe 3HehT A=A 3Tfiehad & |

AYgdT

(b) AT o 1frhan 3EaT % fT, h > r T Gcd A & a1 T80 | 30
I k1 e dfs |

AN
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This section comprises 3 source based/case-based/passage based/integrated

units of assessment questions of 4 marks each.

36. Engine displacement is the measure of the cylinder volume swept by all

the pistons of a piston engine. The piston moves inside the cylinder bore

Combustion
chamber

One complete cyele of a four-cylinder four-
stroke engine. The volume displaced is marked

Aluminium

,J ‘ QL':] /_ cylinder head
?
L + '~; oty
\j ]
'P:A‘;: & Cylinder head
,",‘,' & surface that is
1/ & \ machined flat

Piston

A o o
Engine blockf—

The cylinder bore in the form of circular cylinder open

made from a metal sheet of area 757 cm?2.

at the top 1s to be

Based on the above information, answer the following questions :

(1) If the radius of cylinder is r cm and height is h cm, then write the

volume V of cylinder in terms of radius r.

(1) Find e

(111) (a) Find the radius of cylinder when its volume is maximum.

OR

(b) For maximum volume, h > r. State true or false and justify.

37. MY I I8 YA & Toh g1 hl TG H THTHT 12% AN THERET 2 |

65/2/1 AN Page 19
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LEFT H ATHER & RIGHT HANDED MOTHER
17°; CHANCE OF A LEFT HANDED CHILD

N A.A LB

ROUGHLY 12°; OF THE WORLD IS LEFT HANDED nT . CHANCE OF & LEFY HANDED CHILD
H7aT- T o fsit htd 3T, 5= o g B o T T @
A ;9 Tar A gHi aTEiedeh 8
ITEfEh S o WA 24% F |
B : <& foar gfaurgfedes qen Arar amefeds 8l -
ITEfEh S o TAN 22% F |
C : o fyar amefede qen amar gfaurefers 8l :
B 5= % TA 17% # |
D : S« fudr 9 urar gF1 gfaorefeass | :
B S % T 9% T |

?Ts’ﬂﬂﬁgQﬁBP(A):P(B):P(C):P(D):i%Wmeaﬁ‘mﬁ%aﬁW
Efeas & |
I9erd o SR 9L =t 311 <hifse
(i) @ HIT : P(L/C)
(i) T P(L/A)
(iii) (a) A HINT : P(A/L)
3

(b) wTRrekar STTa <hIfT o T ATgTAT FAT TN AT AR § ek eI §
1T ToaT | & AT U aTEfe § |

37. Recent studies suggest that roughly 12% of the world population is left
handed.

65/2/1 AN Page 20



nnnnnnnnnnnnnnn A A Lm‘, g —

l\ﬂl\l\l\l\l\l\l\l\l\l\I\I\I\I\I\I\I\I\I\I\l\l\ﬂ ﬁ\ A I.

ROUGHLY 12°; OF THE WORLD IS LEFT HANDED n ' ‘. CHANCE OF A LEFT HANDED CHILD

Depending upon the parents, the chances of having a left handed child are

as follows :

A : When both father and mother are left handed :
Chances of left handed child is 24%.

B : When father is right handed and mother is left handed :
Chances of left handed child is 22%.

C : When father is left handed and mother is right handed :
Chances of left handed child is 17%.

D : When both father and mother are right handed :
Chances of left handed child is 9%.

Assuming that P(A) = P(B) = P(C) = P(D) = i and L denotes the event that
child is left handed.

Based on the above information, answer the following questions :
(1) Find P(L/C)
(i) Find P(L/A)
(1) (a) Find P(A/L)
OR

(b) Find the probability that a randomly selected child is left
handed given that exactly one of the parents is left handed.

38. TorRd ATEA! o1 M 37d H 1Y SGWUT 9T FRI0T ST o T |

65/2/1 AN Page 21 P.T.O.



firerd aTeHt b1 T Wiy o e w1 R | FRE T ¢ S § o7 @ R 9 @
AT = B V g fean mn 2

1 5
V(t):gt3— §t2+25t—2

&l t T w1 &MU ST 8 a°T t = 1, 2, 3.... ShAES: a§f 2001, 2002, 2003, .......
YA |
e oh MR W 7 T947 o I I

(i) RIS 2000 H T B T8 Torepa argAi o SAehe B Il e b1 JIT feka i
Hehdl g ? 3Mfaea i |

(i) Tag T o Jea wer V(t) T 980 Bed 7 |
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38. The use of electric vehicles will curb air pollution in the long run.

The use of electric vehicles is increasing every year and estimated electric

vehicles in use at any time t is given by the function V :

1 5
V(t):gt?’— §t2+25t—2

where t represents the time and t = 1, 2, 3.... corresponds to year 2001,

2002, 2003, ....... respectively.
Based on the above information, answer the following questions :

(1) Can the above function be used to estimate number of vehicles in the

year 2000 ? Justify.

(1) Prove that the function V(t) is an increasing function.

65/2/1 AN Page 23
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@vusg <h
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1. I A=|z 2 y|ThIuUdAIEE, A x+y+zHAFT :
-3 -1 3
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0 0 3
(a) 12 b) 9
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

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.

(viti) 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 calculators is not allowed.

SECTION A
This section comprises multiple choice questions (MCQs) of 1 mark each.
1 4 X
1. If A=| z 2  y| is a symmetric matrix, then the value of x + y + z
-3 -1 3
is :
(a) 10 (b)
(c) 8 (d)
3 0 O
2. IfA.(adjA)=|0 3 0], then the value of |A| + |adj A| is equal to :
0O 0 3
(a) 12 (b) 9
(0 3 d 27

65/3/1 ~~~~ Page 3 P.T.O.



3.  AdY BQHI THH HIfe & favn-wmfig smeyg € | AB wafa g, afg
(a AB=0O (b) AB=-BA
(c) AB = BA (d BA=O

4. Xe[O,g} A s A+ A = /31 7, S A=[COSX Sinx} 22

—sinX CosX

(a) (b)

o a

T
3

0 0 (d)

NS

5. A U BIYS EH MY (x4, ¥p), (g, o) TAT (X3, y3) B, 1 &TFA A 7 |
e & @ - R 2

X; ¥ 1 X1 ¥ 1
(a) Xg ¥y 1l|=z%A (b) Xg ¥y 1|=%2A
Xg yg 1 Xg yg 1
2
X Y 1 A X1 ¥y 1
(c) Xp ¥y 1|=%5 (d) Xy ¥y 1| =AZ
X3 yg 1 Xxg yg 1
6 j 2" %4x T R
@ 224cC b) 22log2+C
X+2 X
(c) 2 +C d 2- 2 +C
log 2 log 2

65/3/1 ~~~~ Page 4



3.
(a AB=0O (b)
(0 AB=BA (d)
4. For what value of x € [0, g
coSs X sin x
A= ?
[— sinx  cos x]
T
Y b
(a) 3 (b)
0 O (d)
5.
(X3, y3). Which of the following is correct ?
X ¥ 1
(a) X9 Yy 1[=%A (b)
X3 Y3 1
X; ¥ 1
(c) 1|=+ A (d)
X3 Y3 1
6. I2X+2dx is equal to :
@ 2%%4C (b)
2X+2
(c) +C (d)
log 2
65/3/1 ~~~~ Page 5

A and B are skew-symmetric matrices of same order. AB is symmetric, if :
AB=-BA
BA=0

],isA+A’= V3 I, where

oA

NS

Let A be the area of a triangle having vertices (x;, y;), (X9, y9) and

X; ¥ 1
Xg ¥y 1|=%2A
Xxg yg 1

2
X; ¥ 1
Xg ¥y 1 = A2
Xg yg 1

2%*210g 2 + C

2 +C

log 2
P.T.O.
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7.

10.

11.

J‘—zcoszf‘_ldx T 2

1+2sin x

(a) x—2cosx+ C (b) x+2cosx+C
(¢) —x—2cosx+C (d) —x+2cosx+C

ITIhel HIRTT d?X+d7y=0 HIEA @ :

(a) l+l=C (b) logx—logy=C

Xy
(c) xy =C d x+y=C

2 3

sraet T Y giny + (D | cosy =y B HIE 7 =@ H TEHA
dx? dx

wE ?

(a) 3 b) 2

© 6 (d)  gfemfyd T8

Ife ueh Tfesr x-3787 qAT y-3787 I Y G=TeH fewneT o % o iUl §9TCT B, o
Hh g z-3187 hl GTcH fe3 & o9 I1AT I 7

s 37
(a) Z (b) Z
Y
(c) 2 d o0

2 N b WA AR ERE 2 B b WISIIAR | 4 a0 b F
Eﬁﬁﬁo‘[ﬁﬁ'ﬂ%:

(a) (b) =

T
2

(c) d o0

T
4

65/3/1 ~~~~ Page 6
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7.

10.

11.

65/3/1

J‘2cos—2>.<—1dx is equal to :

1+2sin x

(a) x—2cosx+C (b) x+2cosx+C
(e) —x—-2cosx+C (d) —x+2cosx+C

The solution of the differential equation % + d7y =01is:

(a) l+l=C (b) logx—logy=C
XYy
(c) xy =C d x+y=C

What is the product of the order and degree of the differential equation
2

Hsiny+(ﬂ)scosy=\/§ ?
dx? dx

(a) 3 b)) 2
(e) 6 (d) not defined

If a vector makes an angle of g with the positive directions of both x-axis

and y-axis, then the angle which it makes with positive z-axis is :

T 3n
r b on
(a) 1 (b) 1
T
— d 0
(c) 2 (d)
— - - -
a and b are two non-zero vectors such that the projection of a on b
— -
is 0. The angle between a and b is:
@ 3 b n
T
- d 0
(c) 1 (d)

~~~~ Page 7 P.T.O.



. —> —> .
12 AABCH, AB=1 + ] +2k @om AC =31 — ] +4k ¥ 13f BCw
H
7eg-fomg D g, @ Aiey AD R 3 :

A A A A AN
(a) 41 +6k (b) 21 -2j +2k

A A A AN N
(c) i—j+k d 2i +3k

g A A A A
13. %1 9% UM fEh R @i ¢ o= 1+ ] +k +p@2i+ ) +2k) @
— A A
r =(1+qQi +(1+qx)3+(1+q)kﬁ;aﬁawaﬁmg%,%:

(a) -4 (b) 4
() 2 d -2

14. aﬁP(AmB):%?r?HP(K):%%,Fﬁ P(%) S 2

(a) (b)

(c) (d)

|~ N
wlih Wk

2
15. k1 98 9 foees fore wer f(x):{x’ X200 _ow smwatE E, B

kx, x<0
(a) 1 b)) 2
(c) ks oft arEafaes g& d 0

16. Rz y-osX—sinx & 4 dy 5

CoS X +sin X dx

(a) —sec? (% - x) (b) sec2 (% - xj

(c) log (d —log

65/3/1 ~~~~ Page 8



—> A A A —> A A A
12 InAABC, AB=1 + j +2k and AC =31 — j +4k. IfD is mid-point of

%
BC, then vector AD is equal to :

(a)
(c)

A A
41 +6k (b)

A
1

A N
-j+k (d)

A N N
2i —2j +2k

A
21 +

A
3k

13. The value of A for which the angle between the lines

%

r
-
r

(a)
(c)

A A AN A A A
i+j+k+p2i+j+2k)and

-4 (b)
2 (d)

A A AL,
=1+qi +1Q+qM)j +Q1+9k 1s§1s:

4
-2

14. IfP(ANB)= é and P(A) = %, then P(%) is equal to :

(a)

(c)

15. The value of k for which function f (x)={

(b)

[ N

(d)

x=0is:
(a) 1 (b)
(c) any real number (d)
16. Ifyzw, then dy is:
COS X +sin X dx
o(m
- —— b
(a) sec (4 x) (b)
(c) log | sec (g - xj (d)
65/3/1 ~~~~ Page 9
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2

x“, x>0

kx, x<0

2
0

is differentiable at

P.T.O.



17. IRgs NU™H GHEN, z = 15x + 30y T AThaHIRT 7 sFaen & 3Taid

Sifor
3x+y<12, x+2y<10, x>0, y=0
% Tehd< GETd §A & ?

(a) 1 (b) 2
c 3 @ H=
18. T IRgsh NUTH TWe &1 GOird &F i< @ o guiin T R

y

3

2

1 /]
x'€ 0 2 é 3 pI >X

l, 1 RN X@J’*‘sz

y A3y
e o 8 - ey anve @ 2

(a) x+2y24, x+y<3,x20,y>0
(b)) x+2y<4, x+y<3,x20,y>0
(c) X+2y>4, x+y=>23, x>0, y>0
d x+2y24, x+y=>3, x<0, y<0

J97 G&IT 19 3K 20 39FH9T Tq ddb SEIRT J97 & 3K Y9b J97 &7 1 3%
& | 3 #7137 7Y & [ T @ ST (A) 791 G F 7% (R) GRT 376 17 T
& | §7 F¥] & T&1 I 7149 137 7T FIS (a), (b), (¢) 3R (d) § & GTH FrQ |

(a) 3AMHAT (A) 3R @b (R) ST T& 8 IR b (R), AR (A) I T&l
ST HLdT & |

(b)  3MHHAH (A) 3R Tk (R) GHI Hal 7, Tg b (R), JANHAT (A) 1 Fal
ST TFF H1 2 |

(c)  AMHYF (A) TE 8 qAT dh (R) TeTd 7 |
(d)  ANTHAT (A) TAd 2 qAT a0 (R) TEI 2 |
65/3/1 ~~~~ Page 10



17. The number of feasible solutions of the linear programming problem
given as

Maximize z = 15x + 30y subject to constraints :
3x+y<12, x+2y<10, x>0,y>0 is

(a) 1 (b) 2
(e) 3 (d) infinite

18. The feasible region of a linear programming problem is shown in the
figure below :

y
3
2
x'€ S 2 >X
0 3
l 1 2 D 4y 20
y' B 2

Which of the following are the possible constraints ?
(a) x+2y24, x+y<3,x20,y=>0
(b) x+2y<4, x+y<3,x20,y20
(c) X+2y>4, x+y=>23,x20, y>0
d x+2y24, x+y=>3, x<0, y<0

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other

labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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 and Reason (R) is false.

(d)  Assertion (A) is false and Reason (R) is true.

65/3/1 ~~~~ Page 11 P.T.O.



20.

3HIT (A) : [sin~! x + 2 cos™! x] T TR [0, 7] 21

@ (R) : sin— xﬁg@rmwwwﬁm[—g 5}%l

AYHIT (A) : 953 (4, 7, 8) AAT (2, 3, 4) ¥ TR I areht @, Togai
(—=1,-2,1) d9T (1, 2, 5) § Bept S Tl QT & AT 2 |

B — - - —> . s
@b (R) : W v = a; +Ab; AN r = ag, + pby, TER THM &
%
A by . by =08 |
LG LERC

37 GUe T 37T &TY-3IT (VSA) JHR & T97 8, 78 J9% &2 37% 8 |

21.

22.

23.

24.

- A A - - A
afe ¥ =31 —25 +6k 2, A (T x ). (T x k)12 % T 71G AT |
24
Z+
aﬁ%@@ﬁx 5 Y+52 B5 6911%:%:%%5@?%@01%%,@0(

amﬁé:aﬁaaﬂwaaﬁemﬁnl

?TFCZf(x):a(tanx—cotx),aﬁ(a>0) %, ?ﬁﬁﬁﬁﬁﬁﬁﬁ?ﬂﬁmﬁ f(x)
Teh IEAM 31T GHAN Held 3 |

(%) 3 sin‘l(%) +2 cos_l(g} +cos™1 (0) =T A FT HIfT |

HIAT

(@) f(x):sin_lx,xe[—% }WW@I’@@%‘QIS’JWf(X)W

giER ot fafgu |

-

65/3/1 ~ e~~~ Page 12



19. Assertion (A) : Range of [sin~! x + 2 cos™1 x] is [0, n].
Reason (R):  Principal value branch of sin~!x has range [— g, g} .

20. Assertion (A) : A line through the points (4, 7, 8) and (2, 3, 4) is parallel
to a line through the points (- 1, — 2, 1) and (1, 2, 5).

- - — - - —>
Reason (R): Lines r = aj +Ab; and r = ag + ubgy are parallel if
- >
by . by =0.
SECTION B

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

- A A A —> A d A
21. Ifr =3i —-2j +6k, findthevalueof (r xj).(r xk)-12.

24
x—5_y+2_z+?
o -5 B

22. If the angle between the lines

find the relation between o and f.

23. Iff(x) = a(tan x — cot x), where a > 0, then find whether f(x) is increasing

or decreasing function in its domain.

24. (a) Evaluate: 3 sin_l(%) +2 cos_l(gJ +cos1(0)

OR

11

(b) Draw the graph of f(x) = sin"l x, x [— 57

} . Also, write range

of f(x).

65/3/1 ~~~~ Page 13 P.T.O.



=
1
25. (%) uf y:x§%,ax=1m%m@ml
AYAT

(@) 3R x=asin2t, y=alcos2t+logtant)g, @ % FTd I |

@Ug T
57 GV § &TY-3F70F (SA) TR & F97 8, 1570 % & 3 3% & |

26. () aawaﬁw;—x(xy%ﬂy(lmz)wwsamaﬁﬁql

HAAT

y
(@) 3Tahal THIH xeX—y+x?=0 I gA hINT |
X

27. TH [ i :
3
_ JA-x dx
Jx+J/4-x
1
28. T I hifSQ :

X

e 1
d
'! \/4x2 —(xlog x)2

29. (%) I :
J'cosxdx

sin 3x

3HUAT
(@) @ HET :

J x2 log (x? + 1 dx

65/3/1 ~~~~ Page 14



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

26.

27.

28.

29.

65/3/1

(b)

1

(a) If y=x%,then find Y arx=1.

dx

OR

SECTION C

(a) Find the general solution of the differential equation :

i(xy% =2y(1+x?)
dx

OR

(b)  Solve the following differential equation :

y
XeX—y+xd—y=0

dx

Evaluate :

3
_va4-x dx
\/§+'\/4—X

1

Evaluate :

X

e 1
d
'[ \/4x2 —(xlog x)2

(a) Find:
j c'osx dx
sin 3x
OR
(b) Find:

J x? log (x? + 1) dx

~~~~ Page 15

If x=asin 2t, y = a(cos 2t + log tan t), then find 3
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e

30.

31.

e fafy =,
Edi
x +y <200,
x > 20,
y > 4x,
y=>0

% AW 3L B z = 500x + 400y T =T WH 1T HITT |

(%) UTEl % Teh I I Th 1Y 3BT T | A HI =T T TS A&
e I = X grin fefua foeam T 8, @ X o1 WiRekdr sed I
HIT |

3T

(@ @ faoni & @ w fiFd fem @ TR w1 B TF

P (fad) : P (W) = 1: 38, Jafh guu e = (3Hfimd) fHesh

7 | T THeRT A1g=sdl AT SI1AT @ q1 3BT 91l & | A 39 ook |
Tera s, a1 wilRiskar A hifSTe ok @8 21fima foerpt 2 |

Qs ¥

39 GUS 4 FH-3509 (LA) IHR & J97 &, 978 I35 & 5 3% 3 /

32.

33.

34.

65/3/1

e o e £ R > R, 916 £(x) - 222 g afonfi &, wR @
AT aHl & |

o 8 76 W1 y = mx (m > 0), Ih x2 + y2 = 4 AT x-378 g TR e wrgersr
ﬁéﬁwwgwlé% | THThSH & YINT 8, m T I I ShifY |

1 0 2
(%) 3 A=|0 2 1|2 d cuisefrA®-—6A%+7A+21=0.
2 0 3
arera
(@)ﬂﬁA:E 27}%,?1?1&‘131136@1%1126941314%9@1@@%01

™ 3x + 5y = 11, 2x — Ty = — 3 %! & HIIT |
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30. Determine graphically the minimum value of the following objective
function :
z = 500x + 400y
subject to constraints
x +y < 200,
x > 20,
y > 4x,
y > 0.

31. (a) A pair of dice is thrown simultaneously. If X denotes the absolute
difference of numbers obtained on the pair of dice, then find the
probability distribution of X.
OR

(b) There are two coins. One of them is a biased coin such that
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is
selected at random and tossed once. If the coin showed head, then
find the probability that it is a biased coin.

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

hx—3

32. Show that a function f: R — R defined as f(x)= is both one-one

and onto.

33. The area of the region bounded by the line y = mx (m > 0), the curve

2

x2 + y2 = 4 and the x-axis in the first quadrant is g units. Using

integration, find the value of m.

1 0 2
34. (@ IfA=|0 2 1|,thenshow thatA®—6A%+7A+21=0.
2 0 3
OR
(b) If A:E 27}, then find A~ and use it to solve the following

system of equations :
3x + 5y =11, 2x - Ty =-3.
65/3/1 ~~~~ Page 17 P.T.O.



35. (%) b * 98 WA T it @ @l X;1=y;b=Z;3 ao

x=4 Y-l qrom gfedd e g | e @ 7 YEnsh w ghese

5 2

forg o I =i |

HAAT

(@) TH FuIR Igyst ABCD fodes 3fi¥ A4, 7, 8), B(2, 3, 4), C(= 1, -2, 1)
T D(1, 2, 5) &, %! Gt G137 & THIHT AG HINT | 37: oG A ¥
CD W S 7T &9 < JIe o Hexeh ot J1a hifg |

Qus g
34 GUS § 3 YA 37eTIT HTRT F97 &, 15778 Ied% & 4 37 & |

TERTUT HETTT — 1
36. ARYSTHN U5, Teh fH famiati areft sgweish &, S fob 31 STeYSIThR STURi
qAT 37T ITAATHR Fodehl © forT 2 | 388 24 fopan qem 16 39 2 |

N 8 N\
o \
I J
ya 3 -
30 IS 1 FARhR Batshl 1 foem & gewrn mo aon = aet s (S

i ! T A1 7) R @ @ A i g | ;A A= 3T aTel ekl
& & X ¥ Fefug fomem man 3R i gl X o1 wilRiehdT sieq @it # |

X: 1 2 3 4 5 6 7 8

PX): | p | 2p | 2p p 2p | p? | 2p% | Tp?+p
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x—-1 y-b z-3
3 4

35. (a) Find the value of b so that the lines and

X;4 :YT_lzz are intersecting lines. Also, find the point of

intersection of these given lines.

OR

(b) Find the equations of all the sides of the parallelogram ABCD
whose vertices are A4, 7, 8), B(2, 3, 4), C(- 1, -2, 1) and D(1, 2, 5).
Also, find the coordinates of the foot of the perpendicular from A to
CD.

SECTION E

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

Case Study -1

36. An octagonal prism is a three-dimensional polyhedron bounded by two
octagonal bases and eight rectangular side faces. It has 24 edges and

16 vertices.

_
I
| =
p

3 -~

The prism is rolled along the rectangular faces and number on the
bottom face (touching the ground) is noted. Let X denote the number
obtained on the bottom face and the following table give the probability
distribution of X.

X: 1 2 3 4 5 6 7 8

PX):| p 2p | 2p p 2p | p2 | 2p% | Tp%+p

65/3/1 ~~~~ Page 19 P.T.O.



TR AT o SMMUR W = Tl o I e

(i)  p 1 OF I@ HITC |

(i) P(X>6)Jmd HifT |

(iii) (%) P(X = 3m) F1d T T&T m Teh TTehd TET 2 |
AT

(i) (@) weg EX) 9 Hife |

ThT AEFIT - 2

37. NS % U T Tehd A o foIT b g1 (3F) @ieTT B | I8 3 AR MR
%1 BT F1ET TAT $HhT A 250 m3 =MLY | ¥ 1 eI T 5,000 T i
W B TAT SH Wi 1 T gHhI TES o AR Sedl Sl 3 A [ I b
foTu @8 @€ T 40,000 h2 8, S8l h & 6 el o 770 7 | Ik & iR

T [T 99 o7 GIET FGET & e

SR8

& —>
framst
gfa
I9YTH FIAT o IR W F7 T 6 IR T

(i) % B @igd & FA @ (C), x % UgI H 31 HIC |

(ii) %aﬁaﬁﬁm
(iii) () x 1 98 AM A1G it eeh foIw = ¢ =Faq 7 |

Jren
(i) (@) = HIe fk @ B Cx), S fh x & I8 T =<6 &, J8dH &
Wqﬁ,ﬂﬁx>0%l
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37.

65/3/1

Based on the above information, answer the following questions :
(i)  Find the value of p. 1
(i) Find PX > 6).

(i) (a) Find P(X = 3m), where m is a natural number. 2
OR
(iii) (b) Find the mean E(X). 2

Case Study - 2

In order to set up a rain water harvesting system, a tank to collect rain
water is to be dug. The tank should have a square base and a capacity of
250 m3. The cost of land is ¥ 5,000 per square metre and cost of digging
increases with depth and for the whole tank, it is ¥ 40,000 hz, where h is
the depth of the tank in metres. x is the side of the square base of the
tank in metres.

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM

CATCHMENT

CONDUIT

RECHARGE STORAGE
FACILITY FACILITY

Based on the above information, answer the following questions :

(i)  Find the total cost C of digging the tank in terms of x. 1
(i) Find E 1
dx
(iii) (a) Find the value of x for which cost C is minimum. 2
OR
(iii) (b) Check whether the cost function C(x) expressed in terms of x
is increasing or not, where x > 0. 2

-~~~ ~ Page 21 P.T.O.



JehTUT LTI — 3
38. U diciieicd o1 RgTS! 9iad & Afd® oAl 8, a1 T8 SicT Uesh WA T 99 o]
7, S fr= afteor gra ved B h(t):—%t2+§t+1, &l h(t) sidd

Tl T t (Ghs H) W ST 2, (£ 0).

e————9m—————
39 AT o YR W = wwai & I €T

(i) T h(t) Tk Tdd bad & ? ffua I |
(i) % UHY T hIFNT I i shl SHATS Teehdd &l |
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Case Study -3

38. A volleyball player serves the ball which takes a parabolic path given by

the equation h(t)= —% t2 + % t +1, where h(t) is the height of ball at any

time t (in seconds), (t > 0).

LA

§ ¢ p \{}
£ v , Sl Vit
| . i

h243m| (

b 9m

r 243m

Based on the above information, answer the following questions :
(1)  Is h(t) a continuous function ? Justify.

(i1) Find the time at which the height of the ball is maximum.

65/3/1 ~ e~~~ Page 23
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g1/

(vi) TS T H Jv7 &I 32 T 35 T FH-FHIT (LA) IHR & Gier-qiel 371 & J97 8 /
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(ix)  Popeiet BT IGINT TfAd & |

@usg <h

39 @US H FFIEAHeIT J &, 574 I J97 1 37 1 8 |

v o 2

(a x=1,y=2 b)) x=2,y=1
(c) x=1 y=-1 d x=3,y=2
{a b]{a —b:|
2.  TUHRA T 7
-b al|b a
2 2 i 2
() a“+b 0 ®) (a+b)* 0
0 a? + b2 (@a+b? 0
.2 2 0
© a“+b 0 @ a :|
aZ+b% 0 0 b
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

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.

(viti) 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 calculators is not allowed.

SECTION A

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

1 2 4
1. Ifx[}+y[]:{—},then:
2 5 9
(a0 x=1,y=2 b)) x=2,y=1
(c) x=1 y=-1 d x=3,y=2
b -b
2. The product { ab a} [Z a ] is equal to :
(a2 1 b2 0 _(a+b)2 0
(a) 0 (b)
0 a%+b (a+by 0
P _
a“+b“ 0 a 0
© a2 + b2 O:| @ 0 b}
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3. uAATH T g R M AZ=AR, WA +A%-3A TR :
(a) I (b) A
(c) 2A d 31

4. A A=[1 2 3] B, df IR AA' B (ST&T A’ TT=g A &1 UiEd B)

1 0 O
(a) 14 (b) 0 2 0
0O 0 3
1 2 3
(c) 2 3 1 @ [14]
3 1 2
X+y Yy+z z+X
5. z X y HAM B
1 1 1
(@ 0 ® 1
() xX+y+z d 2x+y+2z)

6. %od fix) = | x|

(a) B SE 9dd 9 ATha-d 3 |
(b) hal i Tdd 9 TIRHT T3l 3 |
(¢) T g Tad 7, Wrg x = 0 hl BISHL AT & T8 FTheH1T 7 |

(d) T E 9ad 7, Ig ke wgl Wt & 7 |

7. ﬁy:sinz(x:a)%,?ﬁj—yw%':
X

3 3

(a) 2 sin x3 cos x° (b) 3x3 sin x° cos x

(e) 6x2 sin x3 cos x° (d) 2x2sin? (x3)

65/4/1 ~~~~ Page 4



3. If A is a square matrix and A? - A, then (I + A)2 —3Aisequal to:
(a) I (b) A
(c) 2A d 31

4, If a matrix A = [1 2 3], then the matrix AA’ (where A’ is the transpose

of A)is:
1 00
(a) 14 (b) 0 2 0
0 0 3
1 2 3
(c) 2 31 (d) [14]
3 1 2
X+y y+zZ Z+X
5. The value of | z X y | is
1 1 1
(a 0 b 1
() xX+y+z d 2x+y+2z)

6. The function f(x) = |x| is
(a)  continuous and differentiable everywhere.
(b)  continuous and differentiable nowhere.
(c) continuous everywhere, but differentiable everywhere except at x = 0.

(d) continuous everywhere, but differentiable nowhere.
23 dy . .
7. If y = sin“ (x°), then I is equal to :
X

(a) 2 sin x3 cos x3 (b) 3x3 sin x3 cos x3

3 cos x3 (d) 2x2sin? (x3)

65/4/1 ~~~~ Page 5 P.T.O.
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10.

11.

12.

Ie“’gx dx TR 2

5 6
X X
— +C b) — +C
(a) = (b) e *
(¢ 5x%+C (d 6x°+C

Ife jSdex =8%,Fﬁ‘a’7ﬂﬂﬂ%:
0

(a) 2 (b) 4
(c) 8 (d 10
3Tahel FHIRWT x j_y — y=2x? %I 5 L & T TuTHAT U B :

X

(a) e (b)
(o0 x (d)

X
1
X

IR HIRTOT (&J2+(d—y)3:XSin(g_i) & it 9 =1q (Ife ufenfyd g)

dx? dx
W:%:
(a) 2,2 (b) 1,3
) 2,3 (@ 2,97 gifya T8

afew 45 — 3k <1 fewm o wep umr AW 2
(a) %(4f_312)
® Ll _sk)

5

(©) %(4? _3k)

1

47 —3k
\/3( i )

(d)
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(a)
(c)

a
9. If J‘ 3x2 dx = 8, then the value of ‘a’is :
0

(a) 2 (b)

(c) 8 (d)
10. The integrating factor for solving

X g—z —y= 2x2 is :

(a) €7 (b)

(c) X (d)

11. The order and degree (if defined) of the

a’y

dx?
(a)
(c)

A N
12. A unit vector along the vector 4i — 3k is:

(a)

(b)

(c)

(d)

65/4/1

je5 logx 4x is equal to :

5
X

— +C b
= + (b)
5x4 + C (d)

? @y} d
+ (_y) =X sin (_y) respectively are :
dx dx
2,2 (b)
2,3 (d)

L4t _3k)
7T

L4t _3k)
5T

1 A A
—(4i -3k
ﬁ( i )
1 A A
—(4i -3k
\/3( i )

~ Pag el

differential

2, degree not defined

equation

differential equation,

P.T.O.



13. aﬁ‘cﬁaﬁsﬁ;amfé;aﬁawaﬁwe%,?ﬁ?.fzoﬁﬁaw#ﬂ,w:
(a) 0<e<g b)) 0<0<Z

(e) 0<6<m d 0<6<mn

14. g (p,q, ) h y-AF W 2 :
@ gq (b) Iq|

© lql +|r| @ p?+r?

15. 3TAHSH 3x + 5y <7 1 & U= & :
(a) @1 3x + by = 7T FEa forgati 1 gt IW W xy-ad
(b) %@T3X+5y=7mﬁ\%%§3ﬁ%W$q§[xy-ﬂF{

(c) @ 38x + by = 7 W o foigati 1 Bles a8 ga oen aa fored
He-forg oft 2 |
(d) I8 gaT 3yl qa SH qa-feg 181 2 |

16. Tfafed # & S fog Fe gHT SEfHeRTatl 1§ H @ ?
2x +y<10dAT x + 2y > 8
(a (2,4 (b) (3,2)
(0 (=5,6) d (4,2
17. H%@i@%ﬁeg-ﬁw(l,l,l)ﬁ,?ﬁ:
a a a
(a) O<axl1 (b) a>2

(¢ a>0 (d a=++3
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. - - > >
13. If 0 is the angle between two vectors a and b, then a . b >0 only

when :
T s
0<6<— b) 0<6<-—
(a) <0<g (b) 5
(c) 0<O6<m (d 0<6<nmn
14. Distance of the point (p, q, r) from y-axis is :
(a) q (b) |q
© lql+]r| @ yp?+r?

15. The solution set of the inequation 3x + 5y < 7 is :
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(c) open half plane containing the origin except the points of line
3x + 5y = 1.

(d)  open half plane not containing the origin.

16. Which of the following points satisfies both the inequations 2x + y < 10

and x + 2y > 8 ?

(a) (=2,4) (b) (3,2)
(c) (-5,6) d (4,2
. . . . 1 1 1
17. If the direction cosines of a line are (—, =, —j , then :
a a a
(a) O<ax<l1 (b) a>2
¢ a>0 d a=%3

65/4/1 ~~~~ Page 9 P.T.O.



18. A% T Sie &t TTiehdl % B, Sdfeh B T i shl JTreha %%’ | Tk &

T ol FdTd I 39 ST o IR el e a3 h IilResar @ -

7
(a) 2—0 (b)

3
(C) 2—0 (d)

(S BN

I G&IT 19 3K 20 FYT UF a@ SGIRT I & SR IAF T FT 1 HF
8 1 5 #7137 7Y & ford g @1 S1fsme (A) @91 G F 7% (R) GRT S7fad 13 o7
& | 57 Il & T& I 7149 15T 7T FIE (a), (b), (¢) 3R (d) § G T T |

(a) 3AMHAT (A) 3R @b (R) ST T8 3 IR b (R), AR (A) I T&l
ST T § |

(b)  3MHHAH (A) 3R Tk (R) GHI Hal 7, Tg b (R), JANTHAT (A) 1 Fal
SATEAT FgT Hidl 2 |

(c) AR (A) TE g a1 T (R) Teid 7 |
(@)  3feRUT (A) Teid & 9T a9 (R) @8 2 |

19. WFHg7(A): aft Bervfids et & 31 T § Yohd Bid ¢ |

T (R) : tan! x % fREfl x € R & foTT SIohm 1 AT 7 |
e > >
20. JYFIT(A): W r =aj+ xbl?r?ﬂr _a2+ub2 TWER A9aq 8, 6
> o
by .by=0% |
e > o> o
#(R) W@r =a1+kb16911r =8.2+|.,Lb2 %F»Eﬁ?lt‘ﬂ?ﬁme,
- -
b, . b,
cos 6 =——— TR 9 B |
1oy 1D, |
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18. The probability that A speaks the truth is % and that of B speaking the
truth is % The probability that they contradict each other in stating the

same fact is :
e
20
3
20

(a) (b)

(c) (d)

(S BN

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. 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 and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

19. Assertion (A) : All trigonometric functions have their inverses over their

respective domains.

Reason (R): The inverse of tan~! x exists for some x € R.

_ . - - — - - —
20. Assertion (A): The lines r = aj+ Ab;y and r = ag+ pbg are

_ > o
perpendicular, when by . by = 0.

, - > -
Reason (R): The angle 6 between the lines r =a;+2ib; and
- o
-> - o S b, . b,
r = ag+uby isgiven by cos 0 =———
A
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LCLCRC|
39 GUg 4 37fq Tg-F70F (VSA) FBR & T97 8, 78 F9% & 2 3% & |

21. (%) y=sin"1(x2-4)F I A HINT |
AT

(@) ¥H T I :
cos™! [cos (— 7—71]]
3
22. qﬁ(x2+y2)2=xy%,?ﬁg—yﬁﬁﬁﬁml
X
23.  f(x) =5 + sin 2x G JGd %aH o Afehad o =JqH HH AT T |

24. W%Fl'%ﬂ/i\+3+l§W‘EIﬁ{STp/i\+3—2£W9éﬂ%%,?ﬁpﬂ/a3m

I HIY |
25. (%) fog (2, 1, 3) ¥ BT IH ollm"l?rm‘(@e,ﬁXIlzygzzzg?’;
2 -2 L i 3 i o T v A e A |

AT

(@) Uh W@ o THH0 5x — 3 =15y + 7=3 — 10z 2 | 39 @1 &
fsp-whamed faftay o 39 W fod o forg o fgemes s hifsTg |
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SECTION B

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

21.

22,

23.

24.

25.

65/4/1

(a)  Find the domain of y = sin™! (x2 — 4).

OR
(b) Evaluate :

o)

If (x2 + y2)2 = xy, then find g—y .
X

Find the maximum and minimum values of the function given by

f(x) = 5 + sin 2x.

.. A N A A N A |
If the projection of the vector i + j + k on the vector pi + j — 2k is 3

then find the value(s) of p.

(a)  Find the vector equation of the line passing through the point
(2, 1, 3) and perpendicular to both the lines

x-1 y-2 z-3 x
1 2 3 7 -3
OR
(b)  The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the

direction cosines of the line and find the coordinates of a point

y_z
2 5

through which it passes.

~ Page 13 P.T.O.
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T[ueg T
37 GV § &TY-3F70F (SA) TR & F97 8, 578 4% & 3 3% & |
26. Td T :
x2yx+1
5 X
(X+1) (X+2)
27. (%) HH @ HINT
/2 -
je2x(1_81n2xjdx
1—cos 2x
n/4
Jqat
(@) UM A HINT
2
[
1+5%
—2
28. (%) T HIWT
X
J. ° dx
\/5—4ex—e2X
AUaT
(@) UM A HINT
/2
J'\/sin x cos® x dx
0
29. (%) Waﬁwg—z=xly,y(1)=ow%&1wsamaﬁﬁﬁl
Strar
(@) 3Tdshad THIRUT eX tan y dx + (1 — eX) sec? y dy = 0 &1 Yk &A JTd

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

26. Find:
27. (a)
(b)
28. (a)
(b)
29. (a)
(b)
65/4/1

SECTION C

x2 +x+1
J. 5 dx
(x + 1) (x + 2)
Evaluate :
n/2

02X (l—sm ZXJ dx
1—cos 2x
n/4
OR

Evaluate :
2

Je
1+5%

-2

Find :

X
J © dx
V5 — 46X — 2%
OR

Evaluate :
n/2

j\/sin x cos® x dx
0

Find the particular solution of the differential equation

dy x+y
- = 1)=0.
dx R

OR
Find the general solution of the differential equation
eXtan y dx + (1 — %) sec? y dy = 0.

~~~~ Page 15
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30. ffafRaa e T T9ET 1 ATHE g0 B hIFT :
U X + 2y <8,
3x + 2y < 12,
X,y>0
% WA z = — 3x + 4y I FJqH T F1d HIT |

31. 30 Sl &l Tk <l § ¥, ¥ 6 5o @UE &, 2 Fodi &l Teh T A1geadl
Teh-Ueh ohich LTI Higd fHertell T | @UE Sodi hl T&IAT hT ATRIhdT 5ied
1A ShifSTE, 37d: @ sl shl T ol H1ET [T ShilNg |

Qus g
349 GUS 7 3509 (LA) IHR & J97 &, 977 I35 &5 3% 3 /
1 -1 2
32. WA:[O 2 —3 | I YohA F@ HINT | kA A-1H T 4,
3 -2 4

Weaes affemor b x —y + 22=1; 2y — 32 =1; 3x — 2y + 4z = 3 &l &A
i |

33. ARG % YIN W, WaelT y2 = 4ax q97 39 AM0ad & R & &1 8%
RIGICAIS 1l

34. (%) 3 N, @t Woha F&ATST o TH= hl MG FLa1 8 91 N x NH T
Y R, 39 TR IR & T (a, b) R (¢, d), Ife ad(b + ¢) = be(a + d).

gNse foh R U goddr 999 R |
Tt
(@) nmf:mz—{—g}eu@, f(x)=3;}j_4 I 9RTTid Ush el B | gRIisT

for Uk Tehehl w3 | I8 Wt ST= hIfST foF £ Uk 3T=icsh o & A1
T3l |
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30. Solve the following linear programming problem graphically :
Minimise : z = — 3x + 4y
subject to the constraints

X + 2y <8,
3x + 2y < 12,
x,y2>0.

31. From a lot of 30 bulbs which include 6 defective bulbs, a sample of
2 bulbs is drawn at random one by one with replacement. Find the
probability distribution of the number of defective bulbs and hence find

the mean number of defective bulbs.

SECTION D

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

1 -1 2
32. Find the inverse of the matrix A=|0 2 -3 |. Using the inverse,
3 -2 4

A_l, solve the system of linear equations

x—y+2z=1; 2y—-3z=1; 3x—2y+ 4z =3.
33. Using integration, find the area of the region bounded by the parabola
y2 = 4ax and its latus rectum.

34. (a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (c, d), if ad(b + ¢) = be(a + d). Show that R

is an equivalence relation.

OR

4

(b) Letf:R - {— g} — R be a function defined as f(x) = 3 ax

X+ 4

. Show

that f is a one-one function. Also, check whether f is an onto

function or not.

65/4/1 ~~~~ Page 17 P.T.O.



(%) Tungy fop FeAfafea W@d W gfaesdl T8 & -

x—1 y+1 z-1 x+2 y-1 z+1
3 2 5 4 3 -2

AYAT
(@) @IS 2x =3y = — 2z AAT 6% = — y = — 4z % S BT IV 1A HIWT |

Qs g

39 GUS H 3 YHT 7T STETRT J97 &, 977 Jedsb & 4 7% 3 |

36.

ThI0T AETAT - 1

HMT f(x) Teh ATEdfereh HIF 1A %eld g | a1 SHeh

o T WE FT SEFES (LHD.) : Lf'(a) = lim -2 - =@
h—0 —h

o ard ug P @A (RH.D.) : Rf(a) = lim L2t (@)
h—0 h

Ty &, Th B f(x), x = a W FTh1T HEAdl 8 Ie x = a W 38 L.H.D.
3 R.H.D. &1 1feded 8 a4 g o0 7 |

|x-3|,x>1
B f(x)=9x2 3x 13
X %X, 2% s
4 2
& fou fFefafiaa geat & 3w dfSu .

() fx)HTx=1TW U & 1 3Tharsl (R.H.D.) FT 8 ?
(i) fx)HIx =1 =0 Y& hl 3Teeharsl (L.H.D.) 1§ ?
(i) (%) Sir= HfT 6 71 x = 1 | B f(x) TTHa1T 2 |

AT
(i) (@) f£/(2) AT (- 1) T HIT |

65/4/1 ~ e~~~ Page 18



35. (a) Show that the following lines do not intersect each other :
x-1 y+1 z-1 x+2 y-1 z+1
3 2 5 4 3 -2
OR

(b)  Find the angle between the lines
2x =3y=—zand 6x =—y =—4z.

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

Case Study -1

36. Let f(x) be a real valued function. Then its

e Left Hand Derivative (LHD.) : Lf'(a) = lim -2~ =@
h—0 -h
f(a + h) — f(a)

o Right Hand Derivative (R.H.D.) : Rf’(a) = lim
h—0 h
Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and
R.H.D. at x = a exist and both are equal.
|x -3 |, x>1
For the function f(x)=9x2 3x 13

22222 k<l

4 2 4

answer the following questions :

(1) What is RH.D. of f{x) atx=17? 1

(11) WhatisLHD.off(x)atx=17? 1

(111) (a) Check if the function f(x) is differentiable at x = 1. 2
OR

(iii) (b) Find f’(2) and f'(- 1). 2

65/4/1 ~~~~ Page 19 P.T.O.



37.

65/4/1

ThIOT FAEFAIA - 2

Teh Mo s aTcll 3heR, Teh WAl W 4 FAC AT Tkl & hl | AdT B |

FSATA o I 98 & AU % HMH T T 3T I Hl TRHAT 0-65 2 | 95d |

gigeni o 7 8H W W HF % T9T W YU F T HI TRERAT 0-35 7 | G
siftrenl & ST T T W S U W G H shT ITRehdT1 0-80 7 |

HET : By : FEUd ST ¢ 36 91 Hl & 95 9 A0k HH T Tal AT

E, : F&Ud st 8 98 ge 9 asft sfies s w1 3R

E : fi&fta star 8 fo i wma o g 8 S @ |
39 T & MR W, F=fafad gt & 3w G
() & &Rl o M W I hHT TTRHAT =1 7 ?
(i) R G W U B S bl IRl 1 R 2
(i) (@) T T 2 FoF e wwa WOqm & T, @ 9%d § AfHeRl % HW W

T A < ITReRAT =T 7 ?
rerat

(i) (@) feam o g T *r ¥y W qU 8 @, a 9t AR o s W
3ufedra g <t ITfrehdt &= B 2

~~~~ Page 20



Case Study - 2
37. A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0-65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are

present is 0-80.

Let: E; :represent the event when many workers were not present for

the job;

Ey : represent the event when all workers were present; and

E : represent completing the construction work on time.
Based on the above information, answer the following questions :
1) What is the probability that all the workers are present for the job ? 1
(i1)  What is the probability that construction will be completed on time ? 1

(i1i)) (a) What is the probability that many workers are not present

given that the construction work is completed on time ? 2

OR

(i1i) (b) What is the probability that all workers were present given

that the construction job was completed on time ? 2
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ThIT AEFIT - 3

38. TS < fUar U 2t I AR Hl Th HIEE AhL, Teh JARIATHR F1 SHMT IT8d 8
feht s1eht 9 Tgel W R T 918 T =@TEd @ (SEn T O fomn ?)
3Geh ITE &S & foTw 200 Hiet Hl R 2 |

N,

& %5 & ! 3 i 117 slagisiaraR i fiibiiEi b .
e 1 H13 ) it i ; § 3
s - H 411 38 88 o 1 il H i ! 4
: 4 i ¥ i !
- H ; . i i ]
* ¥ £ : 3 i £i43
ot 2 : i i §
i i85

i
A
e 2
;;a-

(i) O 9F # 32 daR % dead @158 hl ddTs K Hiel g a1 g h
AR & U T158 I @18 v M B | F A et a <l AeTg H1
T (Hey) T HIT T 9 1 Fha Axx) ff fafae |

(i)  A(x) T 3fehdd AH F1d shIfaT |
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Case Study -3

38. Sooraj’s father wants to construct a rectangular garden using a brick wall
on one side of the garden and wire fencing for the other three sides as
shown in the figure. He has 200 metres of fencing wire.

Based on the above information, answer the following questions :

1) Let X* metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation
representing the total length of fencing wire and also write A(x),

the area of the garden. 2

(i1) Determine the maximum value of A(x). 2
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General Instructions :

Read the following instructions very carefully and follow them :

(1) This question paper contains 38 questions. All questions are compulsory.
(i) Question paper is divided into FIVE Sections — Section A, B, C, D and E.

(it1) In Section A — Question Number 1 to 18 are Multiple Choice Questions
(MCQ) type and Question Number 19 & 20 are Assertion-Reason based

questions of 1 mark each.

(iv) In Section B — Question Number 21 to 25 are Very Short Answer (VSA)

type questions of 2 marks each.

(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type

questions, carrying 3 marks each.

(vi) In Section D — Question Number 32 to 35 are Long Answer (LA) type

questions carrying 5 marks each.

(vit) In Section E — Question Number 36 to 38 are case study based questions
carrying 4 marks each where 2 VSA type questions are of 1 mark each
and 1 SA type question is of 2 marks. Internal choice is provided in 2

marks question in each case-study.

(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 calculators is NOT allowed.

65/5/1 AN Page 3 P.T.O.



g -6

(sgferhedta we )

Yok Y9 1 1 3R 2 |

feu U R foehedt 9 @ HET fashed o1 =  hifer
qET A = {3, 5} 8, A1 A H Wcd Haei &1 T 8

(a) 2 (b) 4
() O d 8
sin {£+Sin_1 (lﬂ?ﬂﬂﬁ%
3 2
1
(a) 1 (b) B
1 1
(c) 3 (d) 1

THTAE AR TCALCAZ-_A+I=08 TA S8 :
(@ A b)) A+I
¢ I-A (d A-1I

afe A= [1 0},3: {x 0} qUTA = B23, A x SR

2 1 11
(@ +=1 b)) -1
(o 1 d) 2
a 3 4
Fe|1 2 1|=08, AaHAFE:
1 4 1
(a 1 (b) 2
() 3 d) 4
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SECTION - A
(Multiple Choice Questions)

Each question carries 1 mark.

Select the correct option out of the four given options :

Let A = {3, 5}. Then number of reflexive relations on A is

(a) 2 (b) 4
¢ 0O d 8
sin {E +sin”! (lﬂ is equal to
3 2
1
(@ 1 (b) )
1 1
() = (d) 1

If for a square matrix A, A2— A + 1 =0, then A1 equals
(a) A b) A+1
) I-A d A-I

IfA= 10 ,B= * 0 and A = B2, then x equals
2 1 1 1

(a =1 b)) -1
) 1 d) 2

o 3 4
If |1 2 1]|=0, then the value of a is
1 4 1

(a 1 M) 2
(¢ 3 d) 4

65/5/1 AN Page 5
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6.  x2X T x o TUET HAhelSl & :

(a) a2x-1 b)) 2x%log x
() 2x%%(1 + log x) (d) 2x2%(1 —log x)

7. oM f(x) = [«], & [x] TEad quiteh ST foh x T BT A7 x o T9M &, Tad & :
(a) x=1W (b) x=15W

() x=-2W (d x=4W

2
8. EIﬁx=Acos41:+Bsin4t$6’,?ﬁflil—;cEPCIEF{%:
t

(a) «x (b) —x
() 16x (d) -16x

9. ®eMf(x) =23+ 92+ 12x— 1 TE WA T TN S, T8 R :

(@) (-1, ) (b) (2,-1)
© (=0, —-2) (d [-1,1]

10 j& dx ST R :
’ secx —tan x '

(a) secx—tanx+c (b) secx+tanx+c

(c) tanx—secx+tc (d) —(secx+tanx)+c

1

11. j'x_zl dy, x# 2 FIAAR :
x—2

(a 1 b)) -1
(0 2 d) -2

65/5/1 AN Page 6
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6. The derivative of 2% w.r.t. x is
(a) a1 b)) 2x%log x
() 2x%%(1 + log x) (d) 2x2%(1 —log x)

7. The function f(x) = [x], where [x] denotes the greatest integer less than or
equal to x, is continuous at

(a) x=1 (b) x=1.5
() x=-2 d x=4
_ . d%x .
8. Ifx=A cos 4t + B sin 4t, then d—2 1s equal to
t
(a) «x (b) —x
(c) 16x (d) -16x

9. The interval in which the function f(x) = 2x3 + 9x% + 12x — 1 is decreasing,
18

(@) (-1, ) (b) (2,-1)
© (=0, —2) (d [-1,1]

10. I& dx equals
secx —tan x

(a) secx—tanx+c (b) secx+tanx+c

(c) tanx—secx+tc (d) —(secx+tanx)+c
11. 1 |i—2| dx, x # 2 1s equal to

-1

(@ 1 (b) -1

(© 2 d) -2
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12.

13.

14.

15.

16.

17.

JTThH THIHT %[(Q—ZJSJ 1 whife 3R ITd T AR 2 :

(@ 2 M) 3
(¢ 5 (d 0

- A A A —> A A A .
qEe a =a,i +a,j +a;k @M b =b,i +b,j +bk HEE, Al

a; a, a
(a) a;b;+a,b,+asb;=0 () b—izi = i
(¢ a;=by,a,=b, a;=>, (d) a;+a,+ag=b;+by,+by

HRW 61 — 2 + 3k HIURATIE ;
(a 1 ®) 5
(¢ 7 d) 12

Il B W x, y qAT 2-37&T T HA;: 90°, 135° AAT 45° h IV AT &, I b fp
m:l%

1 1 1 1
A ® -5%%
1 1 1 1
—_— - d —_
© ®m% R @05 %
i’@nﬁ2x=3y=—z?l?ﬂ6x=—y=—4z§§§ﬁ?l€m5lﬁw%:
(a) 0° (M) 30°
(c) 45° (d) 90°

ﬁrré’faazmﬁAamBas%qzr%P(A)=§WP(AmB):%%,zﬁP(B/A)

T
1 1
(a) E (b) g
7 17
(c) g (d) %
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12. The sum of the order and the degree of the differential equation

4 (d_y) s

dx | L dx

(a) 2 M) 3
(¢ 5 (d 0

- A A A - A A A
13. Two vectors a = a;i + a,j + agk and b = b;i + b,j + bk are
collinear if
a; _2ag _4aj
by by bg
(¢ a;=by,a,=b, a;=>, (d) a;+a,+ag=b;+by,+by

(@) ab, +ayb, +aghy =0 ()

AN A AN
14. The magnitude of the vector 61 —2j + 3k is

(a 1 ®) 5
(¢ 7 d) 12

15. If a line makes angles of 90°, 135° and 45° with the x, y and z axes
respectively, then its direction cosines are

1 1 1 1
a 0’ T = T = T > 0> =
() A (b) 7%

1 1 1 1
¢c) —,0,— d 0, =, —=
(©) 7 7 (d) = 7
16. The angle between the lines 2x = 3y = —z and 6x = -y = -4z 1s

(a) 0° (b) 30°
(c) 45° d) 90°

17. If for any two events A and B, P(A) = % and P(A n B) = %, then P(B/A) is

equal to
1 1
(a) E (b) g
7 17
() g (d) %

65/5/1 AN Page 9 P.T.O.
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18. UTa 3N Tl ol Ush 91 IDBTST A1 2 | hH 8 A Teh fod 319 <hY I1fResdr 2 :
27 5
(a) 5 (b) 5
31 1
(c) 5 (d) 5

AR — qeh TG T

Frafafea w7 19 9 20 T T 3MIHAT (A) & 1€ T d weH (R) fear w2 | Fm
Tershedl § 9 TE I M -

(a) (A) AT (R) GHI T & 3T (R), M (A) hl T I AT 2 |

(b) (A) T (R) SHI E €, T (R), M (A) hl Tl ST TE a1 2 |
© (A)FIZINR) AL |

@ (A) FEAE, Sufh (R) TAR |

19. 3ARmREA (A) : 31 firess T T19 38T MU | Afe T A1 2 fob HH T v Tk fuq Irm B,
aﬁ%mmam%%

W (R) : A1 E 41 F, Ueh a5 S <6 & et &, a1 P (F/E) = P(E(;)F) .

8
. V10 —x _

b b
a%(R):jf(x) do = jf(a+b—x) dx

a

65/5/1 AN Page 10
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18. Five fair coins are tossed simultaneously. The probability of the events

that atleast one head comes up 1s

(a)

(©

27 5
32 ® =7
31 1
2- d —
32 @) 32

Assertion — Reason Based Questions

In the following questions 19 and 20, a statement of Assertion (A) is

followed by a statement of Reason (R). Choose the correct answer out of

the following choices :

(a)
(b)
(©
(d)

Both (A) and (R) are true and (R) is the correct explanation of (A).
Both (A) and (R) are true, but (R) is not the correct explanation of (A).
(A) 1s true and (R) 1s false.

(A) 1s false, but (R) is true.

19. Assertion (A) : Two coins are tossed simultaneously. The probability of

) el .1
getting two heads, if it is known that at least one head comes up, is —.

Reason (R) : Let E and F be two events with a random experiment, then

P(F/E)zm.
P(E)
8 N
10 —x
20. Assertion (A): I ————— dx=3
> Vr+410-x

b

b
Reason (R) : j f(x) doc = j fa + b —x) dx

65/5/1
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21.

22.

23.

24.

25.

[CLCRECH
39 @ug T A oY STl (VSA) TR & 93 & Rl 7l & 2 3 & |
1 e <l & A TG 31 YT o IRER S7Td hIT -

f(x) = tan1 x

2, A x>1 :
(a) ?Jlﬁf(x)={i qﬁi<1%,ﬁaﬂhqﬁﬁx=1Wf&awﬁaqﬁ%|
HAYET
sin? hx afxx0
b) FEFf@ =] 22 7 x=0WHAE, AN HAH AR |
1, 3fex=0

W3 20 +y =8,y =2, y=4ad y-317 g R & i 3eifad HIfe | 3
FHTheT o TN § $H &1 1 &AHA AT hITT |
(@) W% @Rm o @ b W F R | &l =3 |
2« b UHUEH AR, A a 3 b 3 e Bl B T B |
JAYdT
(b) T GG BT e I IR et Ter e afw & = 1 - + 3k
T b =25 — 77 + k g ftta s )

g A (1, 2, —1) § Bt I aTell qT 1@ 5x — 25 = 14 — Ty = 357 % IR Th @l
o Gfes 9 shid g THiehRr J1d IS |
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SECTION - B

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

21. Write the domain and range (principle value branch) of the following

functions :

f(x) = tan™1 x

22, ifx>1 ) ) )
22. (a) Iff(x)= v ifx<l then show that fis not differentiable at x = 1.
OR

(b) Find the value(s) of ‘), if the function

sin® Ax | : :
_ 5, 1ifx# 0 1s continuous at x = 0.
f(x) = x

1 , ifx=0

23. Sketch the region bounded by the lines 2x + y = 8, y = 2, y = 4 and the

y-axis. Hence, obtain its area using integration.

- - - - 2

24. (a) If the vectors a and b are such that | a | =3, | b | = 3 and
> . . . >
a x b 1s a unit vector, then find the angle between a and b .

OR

(b) Find the area of a parallelogram whose adjacent sides are determined

- A A A - A A A
by the vectors a =1 — j +3k and b =21 —-7j + k.

25. Find the vector and the cartesian equations of a line that passes through
the point A(1, 2, —1) and parallel to the line 5x — 25 = 14 — 7y = 35z.
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26.

27.

28.

29.

Qg - T
39 @Ue I oY ST (SA) THR & 9% & Forl T o 3 36 & |

1 2 3
3 -2 1
4 2 1

gfe A = g, di emiizu fop A3 — 23A — 401 = O.

(a) sec! [ 1 J 1 sin~! (2x\/1—x2 ) o HT&T HAThei HI |

1—x2

AYAT

2
(b) dfey=tan x+ sec x 8, dl fog Hifsu f d“y  cosx

dx? (1-sin x)2

T

2
(a) | Td i ; I 1 dx
0

1+ esinx

AYAT

4

() 'I(x—1)(x2+1)

o g eIie U S5 T THTERe A SFh T HIT -

{(x,y) : y2 < 2xq™y > x — 4}
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SECTION - C

This section comprises of Short Answer (SA) type questions of

3 marks each.

1 2 3

26. IfA=|3 —2 1|, then show that A3 —23A —40I =O.

27. (a)
(b)
28. (a)
(b)

4 2 1

Differentiate sec™! [ >

J w.r.t. sin”! (2x1— x2 ).

1-—x
OR

dzy cos X

If y = tan x + sec x, then prove that =

dac? (1-sin x)2 .

2n

Evaluate : I 1.
1 + eSlle
0
OR
4
Find : j a

(x—1) (x%+1)

29. Find the area of the following region using integration :

65/5/1

{(x,y) :y2<2xandy > x— 4}

AN Page 15
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I:‘o @) RgPO,2, 3)@%@1’6;323’;12234 R T o 3 7T % R
FHIT |
JAYdT
(b) dFERT @, b A C FEIERERE 4 + b+ 0= 0 B TRpu=a-b

- -
b -c

- - - - -
+ + ¢ a HANAABING,Ife | a | =8, | b | =47 | ¢ | =271

31. fm et & offw i gl wma Fifsre
Y= +2] —4k)+02i +37 +6k);
T =i +3] —5k)+p@i +67 +12k)
gug -
39 @S T e 309 (LA) TR & T91 & i v & 5 36 & |
32. (a) U THETE BIYS 1 AT 24/3 cm/s H1 G H 9 TR | T0EhT ST o e I @
ST SIS |
FHoa
(b) < T3 1 AN 5 2 | Afe 37 TN % T BT AThA ZIdq &, q 3% Sl b1
FNTHS HTd HITT |
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30. (a) Find the coordinates of the foot of the perpendicular drawn from the

point P(0, 2, 3) to the line x+3:y—1:z+4.

2 3
OR
- o - . I e
(b) Three vectors a, b and c satisfy the condition a + b + ¢ = 0
. A e e
Evaluate the quantity p=a b +b ¢c +c¢c -a,if [a]| =3,

> >
| b|=4and | ¢ | =2.

31. Find the distance between the lines :
- A A A A A A
r =(1 +2j —4k)+A2i +3j +6k);
_)
r

AN AN AN AN A AN
=@Bi +3j —5k)+pu4i +6j +12k)

SECTION -D

This section comprises of Long Answer (LA) type questions of

5 marks each.

32. (a) The median of an equilateral triangle is increasing at the rate of

24/3 cm/s. Find the rate at which its side is increasing.
OR

(b) Sum of two numbers is 5. If the sum of the cubes of these numbers is

least, then find the sum of the squares of these numbers.
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V4

33. T [ shifST :

sin 2x tan™! (sin x) dx

O 0|2

34. T g TU™ T 1 ITeRE g B I
Ul 3x+ 2y <9,

3x+y<9,

x>0,y > 0% A

P = 70x + 40y o1 3AT&ehdd T T I |

35. (a) U Sgfashodl T4 1 I ¢4 H Teh forameff =1 df S 1 ST T & 1 98 3THH

IR | W & o SHh IR T 6 SRR g %ﬁxmmaﬁgﬁwg

2| UH o Toh B o YT % IR BT STAH T T TET 3T ¢ T ITiehar % g,

T U1k & foh IS B I3 o1 ST STHAT &, fean & fop se gt st fean g 2
OE]

(b) Teh & H 10 feshe &, T 2 W T 8 fd foshe o1 34 2, 5 W T 4 Ul feshe shr
S 2 TUT 99 3 W X 2 Wi feehe 1 3 7 | A T feshe g fepren
T <h1 T BT AL 1A I |
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33. Evaluate : | sin 2x tan™! (sin x) dx

O 0|2

34. Solve the following Linear Programming Problem graphically :
Maximize : P = 70x + 40y
subject to: 3x+ 2y <9,

3x+y<9,

35. (a) In answering a question on a multiple choice test, a student either

3 .
knows the answer or guesses. Let = be the probability that he knows

2 . .
the answer and = be the probability that he guesses. Assuming that

a student who guesses at the answer will be correct with probability

1 ) - )
3 What is the probability that the student knows the answer, given

that he answered it correctly ?
OR

(b) A box contains 10 tickets, 2 of which carry a prize of ¥ 8 each, 5 of
which carry a prize of ¥ 4 each, and remaining 3 carry a prize of T 2
each. If one ticket is drawn at random, find the mean value of the

prize.
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Oz
g - g
39 @S T 3 YohtuT/uiteade TR S¥ & SFH Tclieh o 4 37h & | TUH ¢l Johivl 3Te
91 W SRA: 1, 1, 2 3l & 19 S9-9FT (1), (I1), (111) & | fer Jentor e aed 8
b 2 3ieh! % QI SU-WTT S |
TehRUUT TA-1
36. Tsh HEATH G AI-BH  SET3A! % T1T TSk €IS T HATHISH hAT | ot 28 WIT i a1t
g | 3= H et 19 @ < e et 2 8 < i 3ifan e % T g T | o 1 319 i
ot o foru 37 gfawfie @ € ag== B 3R G §91C |
A B = {b,, by, by} 1 G = {g,, g,}, &l B A=W 18 % 7T I T BT 721 G FH
TS BT B e B 8

i

el

IUe o MR W 7 & I i
) BHGH o gay qryg g 2
) BEGHafiova oeei G fhat B G H e & ?

) AR :B > B, R={(x, y) : x T y Tk & oI & g} gRI aRwiiva g | Sf=

I foh o1 R Ueh Goarar Ge9 & |
YAl

(III) afe &M £: B > G, = {(by, g)), (by, ), (bs, g;)} GRI TRAG B dl W=l
IR foh T £ Uheh! AT 3T=BIEeh & | 319 IR 1 e Ao |
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SECTION - E
This section comprises of 3 case study/passage-based questions of
4 marks each with two sub-parts. First two case study questions
have three sub - parts (I), (II), (III) of marks 1, 1, 2 respectively.
The third case study question has two sub — parts (I) and (II) of
marks 2 each.

Case Study-I

36. An organization conducted bike race under two different categories — Boys
and Girls. There were 28 participants in all. Among all of them, finally
three from category 1 and two from category 2 were selected for the final
race. Ravi forms two sets B and G with these participants for his college
project.

Let B = {b;, by, bg} and G = {g;, g,}, where B represents the set of Boys
selected and G the set of Girls selected for the final race.

Based on the above information, answer the following questions :

(I) How many relations are possible from B to G ?

(II) Among all the possible relations from B to G, how many functions
can be formed from B to G ?

(IIT) Let R : B —» B be defined by R = {(x, y) : x and y are students of the
same sex}. Check if R is an equivalence relation.

OR
(III) A function f: B — G be defined by f = {(b;, g,), (b,, g5), (bg, g¢)}.

Check if f is bijective. Justify your answer.
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37.

38.

Teh{UT HAHIF-11

T 5 U9, 3 S qUT 1 3T SeE % 160 H WiedT 8 | I gbe | fased 299, 19w
TAT 3 TN i T 190 T @liedt & | 3L off i & 1 99, 2 O qo1 4 3Tl S|
% 250 A@lear? |

ITerd FAAI3AT oh MR W 7 o I T
I) 39U GEI3T 8 AX = B &9 6l T T[g Trfiento for@l |
D) |A| @ R |
(I1T) A~! S hife |
I

(ITT) P = A2 — 5A F1d i |

bl AHAFIF-111
Teh UHT HHIeRT T8 Tas T o HUT 3N = o aehars] Beld 8, 3Teehetst
i1 ShEATdT 2 | g—z = F(x, y) % &Y 9T bl GHIHT GHHTHT haelldl & Iie
F(x, y) S 91d 916 A9 6o 8, STal ®oid F(x, y), n 970 STl S0erdE bed
R AR Fux, Ay) = 00 F, y) | T S ma»—cfwﬁwg—z = F(x, y) =

g(%) 1 8 L o TTU BH y = var TTeriud shid & a2 = ol 37T — 3T hid & |
I o TR T T 7 o I ST

(1) esy fh (12 — y2) dx + 20y dy = 0 T g—y = g(%) TehR eh! FHETI Adhdl
X
grffertor 7 |
(1) YU 3Teehed GHISHIUT S ST & A I |
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37.

38.

Case Study-II

Gautam buys 5 pens, 3 bags and 1 instrument box and pays a sum of
% 160. From the same shop, Vikram buys 2 pens, 1 bag and 3 instrument
boxes and pays a sum of T 190. Also Ankur buys 1 pen, 2 bags and
4 instrument boxes and pays a sum of ¥ 250.

Based on the above information, answer the following questions :

(I) Convert the given above situation into a matrix equation of the form
AX =B.

(II) Find |A].
(III) Find AL
OR
(III) Determine P = A2 — 5A.

Case Study-III

An equation involving derivatives of the dependent variable with respect
to the independent variables is called a differential equation. A

differential equation of the form g—y = F(x, y) is said to be homogeneous if
X

F(x, y) 1s a homogeneous function of degree zero, whereas a function
F(x, y) 1s a homogenous function of degree n if F(hx, Ay) = A" F(x, y). To

solve a homogeneous differential equation of the type g—y = F(x, y) =
X

g(z) , we make the substitution y = vx and then separate the variables.
x

Based on the above, answer the following questions :

() Show that (x%2 — y2) dx + 2xy dy = 0 is a differential equation of the

d
dx X

(II) Solve the above equation to find its general solution.
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