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T 4397 :
HETfeTiad 39T @1 Siga @rae] @ 9igq 7R 371 G&d] & 9T g :

(i)
(it)
(iit)

(iv)
(v)
(vi)
(vii)
(viii)

(ix)

39 y97-97 4 38 97 & | @4t yo7 arfAard & |
I8 J97-97 Qi @USI H [QyifGid 86— &, @, T, 909 & |

GUE & H Y7 G&I7 1 & 18 T% FFlabedid a9l Jo7 &7 19 TF 20 ST4HIT
Td d% STENT 1 37 F I & |

Gue @ 4 97 q&I121 T 25 7% 3ld TY-FHIT (VSA) JHR & 2 37 & J97 & |
U T 4§ J77 &7 26 @ 31 T TG-ITIT (SA) FHR & 3 3] & o7 3 |

T g 4 J97 G&I7 32 T 35 % 9-3709 (LA) IR & 5 37H] & Fo7 8 |

TS & H Y97 GEIT 36 T 38 YA 37eqTT EMRAT 4 371 & J97 & |

J97-97 H GHY fdheq 787 1297 71 8 | T, @8 @ & 2 Y¥l H, @UE T & 3 oI
4, @8 g &2 J9 § 74T @8 & P 2 Yo7 B FaRk® ldHcq &1 Jaer 1731 77

&
opoiet H IqIIT aldd & |/

@usg <h

39 GUS H Sglaehedid o 8, 1578 I J97 1 3% H & |

1.

af xoat, y= 2 2@ WY 2,
t dx

(A) 2 B) -t?
1 1
©) 2 (D) T2
dy 1
JThel HIRLT — = 1 & B
dx logy
(A) logy=x+c B) ylogy-y=x+c
(C) logy-y=x+c (D) ylogy+y=x+c
afew, faet sifqm fig A (2,- 3, 5)dn s g B (3,-4, 1 ®, ?
A A N A A N
A 1-j+2k B) 1 +j+2k
A N N A N AN
C) -i-j-2k (D) -i+j -2k
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(ii1)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

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 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.
a dy .
If x=at, y= T then d_i 1S :
(A  t2 B) -—t2
(© tiz D) - tlz
The solution of the differential equation dy = 1 is:
dx logy
(A) logy=x+c B) ylogy-y=x+c
(C) logy-y=x+c (D) ylogy+y=x+c

The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
1S :

JAN A N N /AN N
(A) 1 —j+2k B) 1 +j+2k

N A N N A A
) -i-j3-2k D) -i+j -2k
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4. y-3¥ ¥ 95 P(a, b, c) I g0 7
A b (B) b2

(C) a2 + ¢2 D) a2+ c2

5. Qlaﬁ%ﬁX20,y20,x+y24ﬁﬁaﬁﬁwmﬁ3qﬁ:ﬂ'ﬁ%§3ﬁﬁm
=
A 0 B) 1
€ 2 (D) 3

6.  Afc TG A IR B h hIfeAT AW 1 x 3 3 3 x 1 7, ql 3748 A'B’' sl Hife
=
(A) 1x1 (B) 3x1
(C) 1x3 (D) 3x3

7. Tk 9949 Rl O & G & &9 H qRATNT Foham =11 7 :
R={(X,y):x,yﬁ 5 cm DT B)
?Ta’ﬂﬁ‘ifz
(A) Had @I 8
(B) Taqed 3R Tsh1eh 3
(C) wHfd 3R TshTdeh B
(D) 1 Hsheh, 7 & U, T @ Wed 8

8. IR Teh T 36 3TAIA &, I SEh! TS HiTeAT hi TEAT 3 :

(A) 13 B) 3
(C) 5 D) 9
2
o. Wf(x):{x 8 %20 5 o, Frer o 8 w2
, X =

(A) flx)Fdd 3R Tahag &, Ot x ¢ RSP foT

(B) fx)¥dd g, @fix e RS foT

(C) f(x)Tdd 3N g 7, i x € R— {0} T
(D)  flx) 3Fq Teigati T 3FHdd 8

65/1/3-11 Page 4 of 23




NN\

4, The distance of point P(a, b, ¢) from y-axis is :

A b (B) b2
(©) a? +c? (D) a?+c?
5. The number of corner points of the feasible region determined by
constraints x>0,y >0,x+y>41is:
A) O B) 1
) 2 (D) 3

6. If matrices A and B are of order 1 x 3 and 3 x 1 respectively, then the
order of A'B' is :

(A 1x1 B) 3x1
(C) 1x3 (D) 3x3
7. A relation R defined on a set of human beings as

R ={(x, y) : xis 5 cm shorter than y}
1S :
(A) reflexive only
(B) reflexive and transitive
(C) symmetric and transitive

(D) neither transitive, nor symmetric, nor reflexive

8. If a matrix has 36 elements, the number of possible orders it can have,
is :
(A 13 B) 3
C) 5 D) 9
9. Which of the following statements is true for the function
f(X)={X2+3’ X;tO?
1 , x=0

(A) (%) is continuous and differentiable V x € R
(B) f(x)1is continuous Vx € R
(C) f(x)is continuous and differentiable V x € R - {0}

(D) f(x) is discontinuous at infinitely many points
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10. HMT f(x) A [a, b] § T Had %ol & 3 A (a, b) § AThe=1T B |
@l I8 B f(x) I (a, b) H G aga™ g, Ife
(A) f'x)<0,aft x e (a, b)w T
B) f'(x)>0,afx e (a,b)w fow
C) f'x) =09 xe(a, b U
D) fx)>0,@fx e (a,b)s @

. a&[“y 2}{6 2}%,@[%+%)wmam:

5 xy 5 8 y
A 7 B) 6
C) 8 D) 18
/2
12. ¥fe fix) Tk faug b= B, @ j f(x) cos® x dx U 2 :
—n/2
n/.2
A 2| fx) cos® xdx B) 0
0
TE/.Z /2
© 2 [ fxodx D) 2 j cosd x dx
0 0
13. U1 @ 9k Giew A 3t b % ofiw 1 o 0 39 yeR @ R sine=§% Kl
A.b e R
3 3
(A = - B) =+ 1
4 4
) = = (D) + 3

14. WW(l—xZ)g—y +xy=ax, —1<x< 1, ol GO 0T 7 :
X

1 1
A B
@ 5 ®
1 1
C D
© ®
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10.

11.

12.

13.

14.

Let f(x) be a continuous function on [a, b] and differentiable on (a, b).

Then, this function f(x) is strictly increasing in (a, b) if
(A) f'x)<0,vxe(a,b)
B) ff'x)>0,vxe(a,b)
C) f'x)=0,vxe(a,b)
D) fx)>0,vxe(a,b)

2 6 2
If {X+y } = {5 8} then the value of (% +%J 1S :

5 Xy X y
A 7 (B) 6
C) 8 (D) 18
/2
If f(x) is an odd function, then I f(x) cos® x dx equals :
—7/2
n/.2
A 2 | fx) cos®xdx B) 0
0
n/.2 /2
© 2 [ fxdx D) 2 j cos® x dx
0 0

N
Let 0 be the angle between two unit vectors a and b such that

. 3 AN
sin 0 = E.Then, a.b isequalto:

(A)

I+

(B)

I+

()

[+
Ul Ol w

(D)

[+
Wk |w

The integrating factor of the differential equation (1 — x2) dy

-1<x<1,is:
1 1
(A) 5 (B)
x“ -1 <2 _1
1 1
(C) 5 (D)
1-x 1-x2
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15. g foreft w @ & fosp-iamsT 3k, 3k, V3k &, Ak HTHAM B :

A +1 (B) ++/3
1

3
16. Ush Igeh TUTHA SSCAHhI HHEIT TiYd aidl @ :
(A) AR B o (B) s w1 ¥
(©) Tearda wem @ (D) <R B 8

(C) =3 (D) =

17. ¥ P(A|B)=P(A’|B) &, dl 71 § & =971 o w1 @ ?

(A)  P(A) = PA") (B) P(A)=2P(B)
(©) PANB)= % P(B) (D) P(ANB)=2P®B)
x+1 x—1
18. 0 5 I B
Xx“+x+1 x“—x+1
(A)  2x3 B) 2
C) 0 (D) 2x3-2

J97 G&IT 19 3K 20 3YFI7 Tq d& STERT 397 & | @ F97 170 77 § [577 v &)
SIYHIT (A) T TR B 7% (R) RT 37/ 1691 o7 & | 57 Jo71 & @& IR 14 157
7T F1sl (A), (B), (C) 3 (D) & & g7 i |

(A) AR (A) 3R @b (R) THI H&l & TR @b (R), AR (A) i F&t
SITEAT hidT © |

(B) 3AfYHAT (A) 3R @b (R) THI Tl §, Tg dob (R), 3 (A) hl T&l
TS 7gT Hdl 7 |

(C) AMHeH (A) T& 8, Wrg e (R) TeId & |
(D) ANHYE (A) A &, g % (R) T& 7 |
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15. If the direction cosines of a line are v3k, v/3k, v3Kk, then the value of k

1S :
A =*1 B) ++/3
©) +3 D) =+ %

16. A linear programming problem deals with the optimization of a/an :
(A) logarithmic function (B) linear function

(C)  quadratic function (D) exponential function

17. IfP(A|B)=P(A’'|B), then which of the following statements is true ?

(A)  P(A)=PA) (B) P(A)=2P(B)
(C) PGANB)-= % P(B) D) P(ANB)=2P®)
x+1 x—1
18. @il sl is equal to :
A 2x3 B) 2
© 0 (D) 2x3-2

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.

65/1/3-11 Page 9 of 23 P.T.O.




19. 3FIT (A) :
T (R) :

20. S7YHIT(A):
@b (R) :

1 cos 0 1

Mg A =|—cosO 1  cosB|, & 6 € [0, 2n] & T,
-1 —cos 0 1

A €12,4].

cos0el[-1,1],Vv0el0, 2m].

Jraier d e War wut off T WY x, y 3 z 3&T & oAsed
& & wehdl 2 |

%Fﬁi’@'f‘g"l'{'fx,y?’ﬁ'{ zaﬁaﬁmmﬁsnsﬁ%mam:
a,B@Ty%WWWcos2a+cos2[3+cos2y=1 2 |

Qs @

57 GUE T 37la TG-IRI% (VSA) FHR & J97 &, Io/78 I3 & 2 37 & |

21. @ T ARG H, ABCD Tk HHIR Iq4S g | 9 AB =2} — 45 45k @
DB =31 — 6} +2k & @ AD T Hifwu it % W & gui Tgds

ABCD %1 89%d 3Td shifaq |

65/1/3-11
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1 cos 0 1
19. Assertion (A) : For matrix A= | —cos 90 1 cos 0 |, where 0 € [0, 2],
-1 —cos 0 1

1A] €12, 4].
Reason (R): cos0e[-1,1],V 0e€ [0, 2n].

20. Assertion (A) : A line in space cannot be drawn perpendicular to x, y and

z axes simultaneously.

Reason (R): For any line making angles, a, B, y with the positive

directions of x, y and =z axes respectively,

2

cos? o + cos? B + cos? y = 1.

SECTION B

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

%
21. In the given figure, ABCD is a parallelogram. If AB = 2/i\ — 43'\ + 512 and

—> A A A —>
DB = 3i - 6j +2k, then find AD and hence find the area of

parallelogram ABCD.

65/1/3-11 Page 11 of 23 P.T.O.
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22. (F) oM fx) = [x], Tl [-] H9E F YOI B i ST 7, hl x = — 3 W
AIHATIT shl = hIfST |

AAAT

(@) =R xB+ylB-1 3, d fig g,gj w & s i |

23. w:rf(x)=4x2+§(x¢0)%mwﬁamﬁnmﬁr{wﬁaﬁwm
(3fe IS BY) F@ HIWT |

24. (%) TdHINT :
jx1/1+2x dx

HAAAT

(@) WM A I
2
J‘4 sin V/x

dx
0 Jx

25. AR A YW GRW a W b W OUFK F B (2 + b) L a 3N
2a +b)Lb,d Rig BT | b | =42 |2 |

wus
59 GUE § TY-FHIT (SA) FHR & F97 &, 578 Jcd% & 3 3% & |

26. T Rash TUmH THea 1 AR Ay T A I
=1 =gl @ sraa
X + 2y <120
X+y2>60
x—2y>0
x,y=0

z = 5x — 2y Tl AAHIHET HIWT |
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22. (a) Check the differentiability of function f(x) = [x] at x = — 3, where []
denotes greatest integer function.
OR

(b) If x18+yB =1, find 9 Lt the point [1, 1).
dx 8 8

23. Find local maximum value and local minimum value (whichever exists)

for the function flx) = 4x2 + 1 (x#0).
X

24, (a) Find :

J-X./1+2X dx

OR
(b) Evaluate :
n2
J' 4 sinx dx
0 Jx

- — — — -
25. If a and b are two non-zero vectors such that (a + b) L a and

> oS> o - -
(2a + b)L b,thenprovethat | b | =+2 |a |.

SECTION C

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

26. Solve the following linear programming problem graphically :
Minimise z = 5x — 2y
subject to the constraints
X + 2y <120
X+y =60
x—2y>0
x,y=0

65/1/3-11 Page 13 of 23 P.T.O.
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27. ES3NFQ Wad g4 tHt 8 e it P(E) = 06 AMP(E UF) = 06 2 |
P(F) 3 P(E U F) 1d $ifST |

28. (%) THEI A=1(1,2 34,50 T 9 R={x,y) : |x2-y%| <8 g
IRYTYG g | g shifeie b 1 I8 999 R wqed, THMHa 37 Tsh®
g |

HAAAT

(@) % f:R > R, fix) = ax + b g0 39 TR qidig 2 f6 f(1) = 1 3R
f(2) = 3. B f(x) A HINT | 3Fd:, A hIU foh FT AT f(x) Tehehl
3R 3T<BIeHh 2 AT 75l |

29. (®) AR J1-x2 +1-y2 —ax—y) B, @ fag Hiftm Fs
dy _ [1-y?
dx  J1-x2
AAAT

(@) IR y=(tanx*3, @ 3_1 T Hifa |

30. (%) Td hINT :

I x” dx

(x2 +4) (%2 +9)
HAYAT

(@) ¥ a HifT

3
j (Ix-1]+|x-2|+|x-3]) dx
1

31. o= 9oa gt &l g I :
(tan~ly—x)dy = (1 + y?2) dx
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27.

28.

29.

30.

31.

E and F are two independent events such that P(E) = 06 and
P(E UF) = 0-6. Find P(F) and P(E U F).

(a)

(b)

(a)

(b)

(a)

(b)

A relation R on set A = {1, 2, 3, 4, 5} is defined as
R = {x, y) : |x2 — y2| < 8}. Check whether the relation R is

reflexive, symmetric and transitive.

OR

A function f is defined from R — R as f(x) = ax + b, such that
f(1) = 1 and f(2) = 3. Find function f(x). Hence, check whether

function f(x) is one-one and onto or not.

If\/l—X2 + \/l—y2 =a(x—y),provethatﬂ e
dx 1-x

OR

If y = (tan x)X, then find j—y .
X

Find :

2
j 2 § 2 dx
x“+4)(x“+9)
OR
Evaluate :

3
j (Ix—1]+|x—2|+|x—3]) dx
1

Solve the following differential equation :

65/1/3-11

(tan~ly —x) dy = (1 + y2) dx
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39 GUE 7 HH-IRIT (LA) YR & J97 &, 978 Jcd% & 5 3% & |

32. @I L, 1 GHIHW Fd HIfGT @I = = y-1._

ra Z;zaw‘aaﬁwzl
61 du Bfa 2, g fem w2 f Y@ 1 g PQ1, 6, 3) § AR TR 7 3R

1@ [ GHIR 2 |

1 -2 0
33. (%) A A={2 -1 -1| 8, a Al Fd FifG AR @ T &, =
0 -2 1
gt e &t g i
x—2y=10,2x-y—-2z=8,-2y+z="7
AU
-1 a 2 1 -1 1
(@) afg A=| 1 2 x|dqaqMAL=|-8 7 —-5|%,
311 b y 3
@l (a +x)— (b + y) T I Fd hIFST |
34. (%) @ HINT :
(83cos x —2)sin x
— dx
5—sin“ x—4cosx
Srgar
(@) ¥  Ad Hife
2

J‘ x3+|x|+1

5 dx
x“+4|x|+4

-2

35w e % i A, g S+ Lo 1% 30 4w, 9 v
x=—-23Mx=27% &9 7, &THA ATd hIT |

65/1/3-11 Page 16 of 23




SECTION D
This section comprises long answer type questions (LA) of 5 marks each.
32. Find the equation of a line /5 which is the mirror image of the line /; with
x y-1 z-

respect to line [ : —
1 2

point P(1, 6, 3) and parallel to line /.

2 , given that line /; passes through the

1 -2 0
33. (a) If A=|2 -1 -1/, find A1 and use it to solve the following
0 -2 1

system of equations :

x—-2y=10,2x-y—-z=8,-2y+z="17

OR

~1 a 2 1 -1 1

) IfA=| 1 2 x|andAl=|-8 7 -5]|,
311 b y 3

find the value of (a + x) — (b + y).

34. (a) Find :

(3 cos x—2)sin x

5 dx
5—sin“ x — 4 cos x
OR
(b)  Evaluate :
2 .3
J‘ x°+|x|+1
5 dx
x“+4|x|+4
-2
X2 y2
35. Using integration, find the area of the ellipse 16 + il 1, included

between the lines x = — 2 and x = 2.

65/1/3-11 Page 17 of 23 P.T.O.
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3 GUS H 3 YU 7T SR 97 8, 15770 Jedb & 4 375 & |

Th{0T 3HETAT - 1

36. AR HAT f:X > Y 30 YHR GRWNG B foF f(x) =y Tehehl a1 3T =,
B9 U g Bed g Y - X 39 TR aRuiid o "ehd B T g(y) = x,
W& x e XAy =f(x),y € Y& | B g hl Bt 1 Jfdcl™ Hal ST 8 |

sine BT T JTd Rﬁl’(Wsine:R—)Rq?ﬁW%3ﬁ'{:[€'131|'o€§|§$

8 | e ATR{d # sine ®aH &1 SATCE @RI 1 7 |

y = sin X
A ST sine B T=T A [— 1, 1] 39 YR qR9TNG 8 76 sine B &
gfaam 1 @'@Iﬂ%,ﬂﬁsin‘lx:[—l, 1] - A R 9iTfyg 2 |
I9YTh A1 % YR T, T THI o IR GV :

(i) It A &I OF M@ & FAEN A JAAWA 8, d CH Th Faqad hl

3ETEWT ST |
(ii) sin~! (x) T [— 1, 1] & SHeh! G&I UM IM@T H qRATYa T 7= &,
al sin~! [— %) _ sin~1 (1) ST 9 F1d shIfTT |

(i) (%) [-1,1] ¥ &I UH I G o [T sin~! x HT AT ST |
Jrqa
(i) (@) fix)=2sin"!(1-x) T I R IRE F1d HIST |
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SECTION E

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

Case Study -1

36. If afunction f: X — Y defined as f(x) = y is one-one and onto, then we can

define a unique function g : Y — X such that g(y) = x, where x € X and

y = f(x), y € Y. Function g is called the inverse of function f.

The domain of sine function is R and function sine :

R — R is neither

one-one nor onto. The following graph shows the sine function.

b

y = sin X

Let sine function be defined from set A to [- 1, 1] such that inverse of sine

function exists, i.e., sin~! x is defined from [- 1, 1] to A.

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

(1)

(i1)

(iii)

(iii)

65/1/3-11

If A is the interval other than principal value branch, give an

example of one such interval.

If sin~1 (x) is defined from [ 1, 1] to its principal value branch, find

the value of sin™! (— %j —sin~1(1).

(a) Draw the graph of sin~! x from [- 1, 1] to its principal value

branch.

OR

(b) Find the domain and range of fix) = 2 sin~! (1 — x).

Page 19 of 23
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37. e gfcte = wrex o fafvm Tl W TR wfie Ieate fedamm (OSVD) Jorret
TATOA <l & | A hA 300 WX shi gl © oS il & = dTod a@d bl Blel o

Hehd 3 3T RN § ) w1 L Thd B |
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Case Study - 2

37. The traffic police has installed Over Speed Violation Detection (OSVD)
system at various locations in a city. These cameras can capture a
speeding vehicle from a distance of 300 m and even function in the dark.

RADAR SPEED DETECTION
AVERAGE SPEED DETECTION

Speed = Distance RADAR RADAR measures the change in

POINT A POINT B Time B — Time A the frequency of returned radio
waves to precisely measure the

speed of vehicles (the Doppler
TIME TIME
A B effect)

Radio waves emitted
by the RADAR bounce
back to confirm an
object was detected

A camera is installed on a pole at the height of 5 m. It detects a car
travelling away from the pole at the speed of 20 m/s. At any point, x m
away from the base of the pole, the angle of elevation of the speed camera
from the car C is 6.

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

(i) Express 0 in terms of height of the camera installed on the pole
and x. 1

(11) Find @ X 1
dx

(iii) (a) Find the rate of change of angle of elevation with respect to
time at an instant when the car is 50 m away from the pole. 2

OR

(iii) (b) If the rate of change of angle of elevation with respect to time
of another car at a distance of 50 m from the base of the pole

is % rad/s, then find the speed of the car. 2
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Case Study - 3

38. According to recent research, air turbulence has increased in various
regions around the world due to climate change. Turbulence makes

flights bumpy and often delays the flights.

Assume that, an airplane observes severe turbulence, moderate
turbulence or light turbulence with equal probabilities. Further, the
chance of an airplane reaching late to the destination are 55%, 37% and

17% due to severe, moderate and light turbulence respectively.

On the basis of the above information, answer the following questions :
(1) Find the probability that an airplane reached its destination late. 2

(i1)  If the airplane reached its destination late, find the probability

that it was due to moderate turbulence. 2

65/1/3-11 Page 23 of 23






