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General Instructions :

Read the following instructions very carefully and strictly follow them :

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

(viii)

(ix)

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

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark
each.

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

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

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

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

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and
2 questions in Section E.

Use of calculators is not allowed.

SECTION A

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

AN
Let 0 be the angle between two unit vectors a and b such that sin 0 = %

A N
Then, a . b is equal to:

A) = (B)

I+

(©)

+
Ol O] W

(D)

+
Lk x|w

The integrating factor of the differential equation x 3—}7 —y=x%-3x
X

1S :
A x B) -x
) x1 (D) log (x1)
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3.  Ife foreft ws t@1 & s 3k, 3k, V3k B, @k HTHAH B :
A =*1 B) =*3
© 3 D) -

4. U Rgs NUHT SETABRT THEI HEied gidl &

(A) LT o o (B) g bW ¥
(©) T wam § (D) =RETATHE ®ad |

5. Ale P(A|B)=P(A’|B) 8, @ ™= H§ & -1 %o €8l g ?

(A)  P(A) = P(A) (B) P(A)=2P(B)
©) PANB)= % P(B) (D) P(ANB)=2P®B)
o _3 5
6. UG ay;IMMA; |6 0 4| HAW: ({al Ao AN He@Us gwid &, @
1 5 -7

A 0 (B) -28

C) 114 (D) -114

7.  x g, sin (x2) T TTHAT, x = Jn WE :

A 1 B -1
C) =24/ (D) 2+
273 9
dy d“y ;
8. Wauﬁwll{d—xn =d—2ﬁﬁﬁaﬁtmm:%:
X
A 1,2 B) 2,3
©C) 2,1 D) 2,6

65/1/2-11 Page 4 of 23 P.T.O.




IV' CAREERINDIA

Y Y

3. If the direction cosines of a line are v3k, +/3k, /3 k, then the value of k

1S :

A 1 (B) ++3
(©) +3 D) = %
4. A linear programming problem deals with the optimization of a/an :
(A) logarithmic function (B) linear function
(C)  quadratic function (D) exponential function

5. If P(A|B) = P(A’| B), then which of the following statements is true ?

(A)  PA) =PA) (B) P(A) =2P(B)
1
(C) PANB)= 2 P(B) (D) P(ANB)=2PB)
6. If a; and Aij represent the @ij)tP element and its cofactor of
2 -3 5
6 0 4| respectively, then the value of a;; Ag; + a19 Agy + ay3 Agg
1 5 —17
is:
A O (B) -28
) 114 (D) -114
7. The derivative of sin (x2) w.r.t. x, at x = Jr is
A 1 B) -1
C) =2 +n (D) 2+n
dy 2]’ d?
8. The order and degree of the differential equation |1+ (d_) = d—};
X X

respectively are :
A 1,2 B) 2,3
< 2,1 (D) 2,6
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9.  wfew, et sifom fog A (2, - 3, 5) 7o yRAEk g B(3,-4,7) %, ? :
A i-+2k B) i +] +2k
© —i-3 -2k D) -1+ -2k
10. y-31& € 155 P(a, b, c) 1 gl 7 :
A b (B) b2
(C) a?+c? (D) a2+ c2

11. =& x>0,y20,x+y>4 § Maifa gama & & S fogati H gen
7

A 0 (B) 1
€ 2 (D) 3

12. If¢ o 99 HIfe aTel I a7 3M=[E A 3R B [ (A + B)2 = A% + B2 3,
ar
(A) AB=0 (B). AB=-BA
(C) BA=0 (D) AB=BA

13. H’ﬂﬁ'ﬂA:{x:xeZxﬁl’(OSXS10}ﬁR={(x,y):x=y}§WQﬁﬂTﬁﬁﬁa3R
Ush oIl TY 8 | ol 9T Sl ST B
A 1 (B) 2
) 10 (D) 11

14. I Th L h 36 319 @, Al Heh! TWA hileAl hi T&AT 3 :

A 13 B) 3
(C) 5 D 9
15. fogati 1 5@, J& f(x) = [x], 0 < x < 3 ([-] §99 &g Uleh o I RN 7)
ThHIT TE B, B
A 1 B) 2
) 3 (D) 4
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9. The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7)
is:

A A N AN A JAN
A 1-j+2k B) i+j+2k
AN A A A A A
C -i-j-2k D) -1 +j-2k
10. The distance of point P(a, b, ¢) from y-axis is :
(A b (B) b2
() a2 +c? (D) a2+ c2

11. The number of corner points of the feasible region determined by
constraints x>0,y>0,x+y>41is:
A 0 B) 1
©) 2 (D) 3

12. If A and B are two non-zero square matrices of same order such that
(A + B)2 = A2 + B2, then :
(A) AB=0O (B) AB=-BA
(C) BA=O (D) AB=BA

13. Arelation Rdefinedonset A={x:xeZand0<x<10}asR={x,y):x=y}
is given to be an equivalence relation. The number of equivalence classes is :
A 1 (B) 2
(C) 10 (D) 11

14. If a matrix has 36 elements, the number of possible orders it can have,
1S :

(A) 13 (B) 3
(C) -5 (D) 9

15. The number of points, where f(x) = [x], 0 < x < 3 ([] denotes greatest
integer function) is not differentiable is :

A 1 (B) 2
Cc) 3 D) 4
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16. UM f(x) =00 [a, b] § Tk Had e 8 M 310 (a, b) H JAgehe T B |
qt I8 B f(x) JA<A (a, b) ¥ Fax agum g, afg .
(A) f'(x)<0,8 x € (a, b) s foTT
(B) f'(x)>0,8ix e (a, b) foU
(C) f'(x)=0,8x e (a,b)s foT
(D) flx)>0,84 x € (a, b) s fe1T

17. zr%{“y 2}—{6 2}%,aﬁ(%+%jwm@m:

5 xy| |5 8 X |y
A 7 B) 6
C) 8 (D) 18
2 1 n
8. R [ o ax- TR A wH AL
04+x 6
(A) g (B) 23
1
C 3 D) —
© 3 (D) 7

I G&IT 19 3K 20 35FH9T Uq b SERT §97 8 | & %97 20 79 & 574 v &)
STUHYT (A) TIT G H! T (R) GRT 371 1371 777 & | 37 71 & T&l IR 14 157
T Figl (A), (B), (C) 3 (D) & 8 g7a< 3w |

(A) BT (A) IR @b (R) AT TEl § 3R @b (R), MHA (A) sl &t
ST LT © |

(B) - AW (A) 3R Toh (R) THI Hal &, Trg e (R), JMTHH (A) T T&
AT TgT Ll g |

(C) 3WHA (A) T 7, Tg dh (R) Td 3 |
(D)  AfHeH (A) TeAd B, Wg I (R) T8 2 |
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16. 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,vxel(a,b)
B) f'x)>0,vxel(a,b)
C) f'x)=0,vxe(a,b)

D) fx)>0,vxe(a,b)

2 6 2
17. If xry = , then the value of 24 + 24 is:
5 Xy 5 8 X y

A 7 (B) 6
(C) 8 (D) 18

a 1 T s
18. If dx = rE then the value of ‘a’ is :

04+x2
(A) ? (B) 243
1
C 3 D —
(C) 3 (D) N

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.
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19. SYHYT(A): IJaRe § Th @ et ot Th WY x, y W z A& - Awed
& B Hehdl B |
7% (R) : foreft W@ g x, y 3R 7z 3171 S eeTenes fevmeTt & @ry shu:

o, B 3T y o I T W cos2 o + cosZ B+ cosZy=1 7 |

1 cos 0 1
20. SYHIT(A): IAYE A=|-cos® 1 cose],aﬁee[o,%]%fm,

-1 —cos 0 1

|A| € [2, 4.

7% (R) : cosOel-1,1],vV 0 e [0, 2n].

Qs @

37 GUZ § 37faq TY-IHIT (VSA) JHR & F¥7 8, 1578 Jd% &2 3% 8 |
21. (%) @ HINT :
J- X 4/1+2x dx

HAAAT

(@) HH. 1A HIT
n2
J‘4 sin v/x

d
o x

22, AR A YW WM a R b ™ IUFEK F B (2 + b) L a 3N
2a +b)L b, A agHRTCRH | b | =2 |a |
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19. 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, vy with the positive

directions of x, y and =z axes respectively,

2

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

1 cos 0 1
20. Assertion (A) : For matrix A= |—cos 0 1 cos 0 |, where 0 € [0, 2n],
-1 —cos 0 1

|A| €2, 4].
Reason (R): cos0e[-1,1],V 0 € [0, 2m].

SECTION B

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

21. (a) Find :

j‘x1/1+2x dx

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

- - - - -
22, If a and b are two non-zero vectors such that (a + b) L a and

> o > — —
(2a + b)L1 b ,thenprovethat | b | =2 |a |.
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23. & T s #, ABCD wh Guit wgys & | 7% AB = 21 — 4] + 5k @
DB =31 — 6} +2k & & AD T hifwe oit za% W ¥ TR S
ABCD T &5%et 1d i |

A . B
D C
24. (%) AR y= Jeosx+y %, d@ Toag HfSu 6 3_}7: lsmzx .
X —ay
HYAT

(@) <is foh wed fix) = |x|3 39 9Id & G4 fogati W sEshaHa 2 |
25. %o fix) = 12x*3 — 6x1/3, x € [0, 1) %1 f0e S=aqw aF 31t e feqan

A 31d hif |

Qug 1

37 GV 7 Tg-IFIT (SA) FHR & J97 &, o8 Jcdeh & 3 375 & |

26. (%) A HINT :

I x* dx
(x2 +4)(x2 +9)
HAYAT
(@) WM A@ HINT :
3
J' (Ix-1]+|x—2]|+|x—3]) dx
1
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%
23. 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.
A X B
D C
24, (a) Ify=.cosx+y,provethat dy - Smx
dx 1-2y
OR
(b)  Show that the function f(x) = |x |3 is differentiable at all points of
its domain.

25. Find the absolute maximum and minimum values of the function

fix) = 12x*3 _ 6X1/3, x e [0, 1].

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.
26. (a) Find:
2
_[ 2 § 2 dx
x“+4)x“+9)
OR

(b)  Evaluate:
3
j (Ix—1]+|x—2]+|x-3]) dx
1

65/1/2-11 Page 13 of 23
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2 9
27. smawa whem Y - XY o wme g 1 iR |
dx 2xy

28. =1 as I woen &1 e oty @ ga Hifv .
1 a6 ofara
X+2y=>4

3Xx+y<6
xX+y<4

x,y=0
z = 5x + 4y 1 ferehaHieor il |

29. E 3 F ¢ @dd g1 vel 8 56 folt P(E) = 06 IATPE UF) = 06 2 |
P(F) 3 P(E U F) 9ma shifsw |

30. (F) WEI A=1(1,2345HTH Y R=1{x,y) : |x2-y2| <8 g
gRfyd 8 | 99 Shifve foh =1 a8 "9y R Taqed, THba 3 9
3|

HAYAT

(@) %W f:R > R, flx) = ax + b gR1 39 YR giemfya 8 f&6 f(1) = 1 3R
f(2) = 3. B f(x) T HIT | 31d:, St= BT foh =T B f(x) Theh!
3N BTk § A1 A&l |
31. (%) ?Ilﬁ \/1—X2+\/1—y2=a(x—y) %, a ﬁl@ @ﬁl’Q IED

2

dy _ |1-y
dx 1-x2

AT

(@) = y=(tanx)*%q,dl %aﬁrﬁﬁm |
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AN
. i . . X dy x2 y2
27. Find the general solution of the differential equation — = ——.
dx 2xy
28.  Solve the following linear programming problem graphically :

29.

30.

31.

Maximise z = 5x + 4y

subject to the constraints
X+2y=>4
3Xx+y<6
x+y<4

x,y=0

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

(a) 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

(b) 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.

2
(a) If \/1—X2 + \/1—y2 = a (x—y), prove that dy _ 1—_y
dx 1-x2

OR

(b) Ify = (tan x)X, then find 3_}7 .
X

65/1/2-11 Page 15 of 23 P.T.O.
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Qs v

39 VS § FH-3507 (LA) YR & J97 8, [577 I3 & 5 3% & /

32. (%) UM Hd hIT :

/2

J’ oX [1+smxjdx
1+ cosx

0

HAAqAT

(@) 3 hifT

/3 .
J‘ Sln X + CoS X

e a/sin 2x

dx

35, e faft % A 9, Aefam X Lo 1% 3w i - -2
I x = 2% &9 B, &AABA A hifaT |

34. THIR IqYST ABCD i Si13Ti o Gl 1 1
x+1=y—2 z-1

AB: =
1 -2 2
BC - x—1=y+2=z—5
3 -5 3
CD - X—4=y+7=z—8
1 -2 2
DA - X—2=y+3=z—4
3 -5 3
ool BD =1 wfiehtor 3mq hifse |
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SECTION D

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

32. (a) Evaluate :
/2 1 )
j o (ﬂj dx
1+cosx
0

OR

(b) Find :

/3 .
J‘ Sln X + CoS X

e w/sin 2x

dx

2 2

33. Using integration, find the area of the ellipse }1(_6 L - 1, included

4

between the lines x = — 2 and x = 2.

34. Equations of sides of a parallelogram ABCD are as follows :
x+1 y-2 z-1

AB: &
1 -2 2
BC - X—1=y+2=z—5
3 -5 3
CD : X—4=y+7=z—8
1 -2 2
DA : X—2=y+3=z—4

3 -5 3

Find the equation of diagonal BD.
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NN\
1 -2 0
35. (%) AT A={2 -1 —1| 7, @ Al 3@ HifSu R 38 v 4, =
0 -2 1
il fepm o1 &t ShifT
x—2y=10,2x-y—-2z2=8,-2y +z="7
srerEt
-1 a 2 1 -1 1
(@) I A=| 1 2 x|dqMA1=|-8 7 -5|%,
3 11 b y 3
@ (a +x)— (b + y) I HH [T HIT |

WIE &
39 TUS H 3 YT 3T ST I97 8, (578 Jedb & 4 37% 8 |
THIOT ETTT - 1

36. B % WY % AR, A TG o RO GHAT WX  Talda &= § 9y
faeftyy sgar 3 | 9y faelty 3gM I Gieehal ST ¢t B TR R IgH H <
AT R |
M ST fop T gars Se g9 TiRehar o @1 TR faany, weam ey @
gooh ey 1 YT Al 3 | 34 AamEr, TR faany, gem faany ik
ﬁg;ﬁw%gﬂmmmﬁmmﬁﬁﬁaﬁﬁmﬁwmﬁs%,

37% 17% = |
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A
1 -2 0
35. (a) If A=|2 -1 -1/, find Al and use it to solve the following
0 -2 1
system of equations :
x—2y=10,2x-y—-2z=8,-2y +z="7
OR
-1 a 2 1 -1 1
() IfA=| 1 2 x|andAl= |-8 7 -5|,
3 11 b y 3

find the value of (a + x) — (b + y).
SECTION E

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

36. 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.

65/1/2-11 Page 19 of 23 P.T.O.
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30 I o YR W, F Joi & I e
(i)  BaTg BN o Taed W oL ¥ Uga 1 TTRKAT [1d hIT | 2
(i) Ff 5o o o194 Tded W R ¥ gaar B, @ Wiekar 7 hifere %

UET medH faEiy o RO g @ | 2
TSI STETTH — 2

37. AR HH f:X > Y 39 YPR qRUYT 8 fF  fx) = y Uehehl T A=a1CH &,
ﬁ@WWWg:Y%X@WqﬁWﬁﬁwmgﬁﬁg(y)zx,
el x e XAy =fx),y € Y2 | B gl A {1 Tfdedi™ gl I 2 |
sineWEh"[El'iHRi’vﬁ'{Wsine:RaRqﬁ}W%ﬁ'{qﬁW

3 | f=1 ot ¥ sine B 1 ST femmn w R |

y = sin X
A ST sine B T=T A ¥ [ 1, 1] 39 YR IRWTYT B % sine BoH &
PIGGIEEED a‘%ﬂ%,aﬁsin_lx: -1, 1] > A R IRHTva 8 |

SUh G % ER R, fet e & 3w G
(i) I A &I O AT % AAET FA a0 7, dl U Teh Talad ol

3R ST | 1
(i) © G sin~! (x) I [— 1, 1] & 35 &I IH W@ H giriva foram = =,
at sin~! (— %) — sin~1 (1) ST O F1d HINT | 1
(i) (%) [-1,1] ¥ &I OF @1 T & T sin~1 x HT AT T | 2
T
(i) (@) f(x)=2sin"! (1 -x) & 9d 3R gfem 371a Hife | 2
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37.

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

(i1) If the airplane reached its destination late, find the probability
that it was due to moderate turbulence.

Case Study - 2

If a function 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.

Y
I1 : 3n

- ™ % B
—1e E 2
Yf
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) If A is the interval other than principal value branch, give an

example of one such interval.

(ii)) Ifsin™l(x)is defined from [~ 1, 1] to its principal value branch, find
the value of sin™! (— %j —sin~1 (1).
(iii) ~(a) Draw the graph of sin~! x from [~ 1, 1] to its principal value
branch.
OR
(iii) (b) Find the domain and range of fix) = 2 sin~! (1 — x).
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38. ¢ftheh gferd 3 vt o ot Tl w iR wfis Ieaem fedavm™ (OSVD) wourredt
T < & | A A 300 Wi K g | oFf Td ¥ = A1l ared hl il o

Hohd 2 3N 37 § ) Y L Hohd 2 |
e e feeawm

afga wite fedamm * T o

. s e [N LR

—fre A - = B - = T
& = S
~ i % amE e 3
ww%%aﬁéa@

,"_Em%ém’-rgaﬂ%l

T WH T 5 HIeX shl 918 W Teh A T1fud fopam mam g | 7@ 20 Hiet/ G
<61 7T | WH ¥ gL ST & T R 1 Id1 AN 2 | WH % 9 W x HeX gl W
foreft oft fog W, R C @ Tfie W F1 379 F 07 |

30 I o YR W, F gt & I €T

() EH W UG e U hH i F=ME 3T x ok T H 0 Tl Ah hIWT | 1
(ii) %meﬁﬁm 1

(i) (%) & HR @H ¥ 50 HeX T &, A 39 G W TAI % AU I
ol T gitads 6 € 7 hife | 2

AT

(i) (@) A @H % 9g ¥ 50 X H g W el HR & 0 % WUH
I R0 § iEae i e %%%mfﬁfm%,aiwﬁnﬁaﬁ
IR | 2

65/1/2-11 Page 22 of 23 P.T.O.




IV' CAREERINDIA

Case Study - 3

38. 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 M
Distance RADAR measures the change in

Speed =

] POINT A ™ POINT B Time B — Time A the frequency of returned radio

RADAR
L \ ®@ ) waves to precisely measure the
N speed of vehicles (the Doppler
MY - 577 kMY - 577 —/ ’ ehtect)

Il
il
P

=== Radio waves emitted
" Dbythe RADAR bounce
“ back to confirm an

¢/~ object was detected

= s

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 :

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

(i1)) Find a0 ) 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

(i) (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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