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TUE T 7 Y97 G132 G 35 % JH-39 (LA) IJPR &5 37H] & FT & |
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1.

af xat, y= 2 2@ 2 2
t dx

A t2 B) -t2
1 1
(C) 2 (D) ]
dy 1
JTThd THR = = &+ & B
dx logy
(A) ~logy=x+c (B) ylogy-y=x+c
(C)  logy—-y=x+c (D) ylogy+y=x+c
fesr, fomet sifaw foig A (2, - 3, 5)den TRfis fig B(3,-4,7) %, 2 :
A N N AN A JAN
(A i-j+2k B) i+j+2k
AN A N AN A N
C© -i-j-2k D) -i+j -2k
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(it)
(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) 2 B) -—t2
(©) ti2 D - %2
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)
is:

A AN A A AN A
A 1-j+2k B 1+ +2k

A A A A A A
C -1-j-2k D) -1 +j-2k
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A~
4. y-3g 8 g P(a, b, o) FI g 7 :

(A) b (B) b2

C) a?+c? (D) a2+ c2

5. aﬁlﬁ“ﬁXZO,yZO,x+yZ4ﬁﬁﬂﬁ{ﬁ'§@W%ﬁa§aﬁ:ﬁ'ﬂﬁ§3ﬁaﬁﬁ@T
i
A O B) 1
< 2 (D) 3

6.  JiC 3G A 3R B I FifeAT A 1 x 3 3R 3 x 18, Al AG A'B’ hl Il
i
(A 1x1 (B) 3x1
(C) 1x3 (D) 3x3

7.  UH €Y Rl U1 o G o €9 H qRAINA fohal T ©
R={(X,y):x,yﬁ5cm@ﬁ?ﬂ%}
?TE'W
(A) Sad WIed 8
(B) Taqed 3T HhH 3
(C) EHfd 3R Gk &
(D) 9 dl Gk, A B A, 7 & Wed 7

8. IR Teh HE 36 31T &, Al 3Th] GV HIfeAT hl TEI 7 :

(A) 13 (B) 3
(C) b5 D 9
2
9. Wf(x):{x 1+3’ Xig%m,ﬁmmﬁﬁﬁﬁq—maﬁ%?
, X =

(A) f(x)Gdd 3R AgheHE &, afi x e R o1

(B) f(x)ddd ®, @fix e R% T

(C) f(x)Tdd 3R FagheHg 8, aft x e R— {0} fo1w
(D) fix) 3Fd faganl W 3¥ad &

65/1/3-11 Page 4 of 23




IV' CAREERINDIA
A

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

(A b (B) b2
(C) a?+c? (D) a2+ c2
5. The number of corner points of the feasible region determined by
constraints x>0, y>0,x+y>41s:
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}
is:
(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)={xz+3’ x;tO?
1 , x=0

(A) f(x)is continuous and differentiable Vx € R
(B) f(x)is 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.

11.

12.

13.

14.

HHT f(x) 3= [a, b] § Teh Gdd Hed g 3N = (a, b) § e 2 |
qt I8 B f(x) JAUA (a, b) ¥ Fax adum g, afg .

A f'(x)<0,8 x e (a, b) foU

B) f'x)>0,@ixe(a,b) s T

C) f'x)=0mfxe(abd T

D) fx)>0,9 x e (a,b) foT

af {x+y 2} _ {6 2} 2@ (%+%j 1 AH B

|5 8

5 Xy X y
A 7 (B) 6
C) 8 (D) 18
/2
e f(x) T Favm Hom &, j £(x) cos® x dx S & :
—n/2
n/.2
A) 2 | f(x)cos?® xdx B). 0
0
n/.2 /2
© 2| foodx D) 2_[ cos3 x dx
0 0

AT Q) Hioeh gfesn éaﬁtﬁ%aﬁawweww%%sine):%% il
AL b SR

(A)

-+

(B)

-+

(®)

H
QU O w

=+
O x|

(D)

:ﬂawaﬂ”'lwu—x%g—y +xy=ax, —1<x< 1, hl GHh U B :
X

1 1
(A) (B)
x? -1 x? 1
1 1
C) (D)
( 1-x? 1-x?
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10. 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) f'x)>0,vxel(a,b)
C) f'x)=0,vxe(a,b)
D) fx)>0,vxe(a,b)

2 6 2
11. If {XWLY } = { }, then the value of (%+%j 1S :

5 Xy 5 8 X Yy
A 7 (B) 6
(C) 8 (D) 18
/2
12. Iff(x)is an odd function, then j f(x) cos® x dx equals :
—7/2
n/‘2
A) 2 | f(x)cos® xdx B) 0
0
n/.2 /2
© 2 [ fxax D) 2 .[ cos® x dx
0 0

A
13. Let 6 be the angle between two unit vectors a and b such that

. 3 AN
sin 6 = E.Then, a.b isequalto:

3 3
A t - B t —
(A) = (B) 1
4 4
C t — D) +-—
(®) 5 (D) 3
14. The integrating factor of the differential equation (1 — x2) j_y + Xy = ax,
>
-1<x<1,is:
1 1
A — (B)
x“ -1 x2 -1
1 1
(©) 5 (D)
1-x 1-x?
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15.

16.

17.

18.

Ifg foreft ws t@1 & fgp-samEa 3k, 3k, 3k 8, A k ST HH 3
A =1 (B) ++3

(C) +3 (D) +

Teh Igeh TIUTHT SSEaHshI THET Hafid gidl g :

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

If¢ P(A|B) = P(A’|B) 8, dl ¥ H & l9-81 % ©&l g ?

(A)  P(A) = PA") (B) P(A) = 2 P(B)
©) PANB)= % P(B) (D) P(ANB)=2P®B)
x+1 x—1
0 0 IO B :
x“+x+1 x“—-x+1
A) 2x3 B) 2
< o (D) 2x3-2

J97 G&IT 19 3K 20 SYHIT T T ITERT J97 & | @ H97 130 70 & 575 v &)
SITYHIT (A) T TR HI % (R) FRT 37 [ 71 8 | 57 5971 & T&l I 419 137
T HiSl (A), (B), (C) 3% (D) 7 @ g7 Fiforw |

(A) _ MR (A) IR @b (R) THT TEl & AR @b (R), MHA (A) sl T&t
ST LT & |

(B)  AfYE (A) 3R T (R) GHI ¥&! 7, Tg o (R), 3R (A) HI T&
T TgT Ll g |

(C) AH (A) T 7, Tg d%h (R) TAd 7 |
(D)  3HHA (A) TId 7, Tg d%h (R) &l 2 |
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15.  If the direction cosines of a line are V3 k, v3k, +/3k, then the value of k
1S :
A =+1 B) +/3

©C) +3 (D) i%

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) P(ANB)= % P(B) (D) P(ANB)=2 P(B)
x+1 x—1
18. 2l 2 xal 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.
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I YavVaw

19. 3HIT(A):
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20. SYFHIT(A):
7% (R) :
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1 cos 0 1

IME A =|—-cos® 1 cosO|, Sl 0 € [0, 2n] & Tog,
-1 —cos 0 1

|A| €2, 4].

cos0el[-1,1],V 0 € [0, 2m].

Jafe ¥ weh W wft off Tk WY x, y 3R z A & dead
el Bl Hehell @ |

fore) 1@ g x, y 3 7z 3187 <hl eHTeH feInaT % WY hA:
oc,B?:ﬁ'{y%WWﬁqI cosZ o + cos? B + cos?y =1 2

Qs @

37 @S 4 377 TY-3TIT (VSA) FHR & F¥7 8, 577 I3 & 2 3% & |

21. & TS MHfd H, ABCD T WX =9gys 7 | 3 AB =2} — 45 +5k @en
DB =3} —6] +2k & @ A_ﬁaﬁﬁﬁﬁnﬁ'{sﬁuﬁﬂﬁwid{dgﬁd
ABCD &1 &% F1d I |

65/1/3-11
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1 cos 0 1
19. Assertion (A) : For matrix A= |—cos 0 1 cos 0 |, where 0 € [0, 2r],
-1 —cosO6 1

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

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, vy with the positive

directions of x, y and =z axes respectively,

2

cos? o + cos2 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 = 2li\ — 43 + 51/; and

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

parallelogram ABCD.

A B

\'4
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22, (%) e f(x) = [x], & [] T8 o qUIeh i bl colidl B, 1 x = — 3 W
FAFHAIIAT ht A= HIT |
Jrera

(@) R xVBeylBo1 3, A fg @a w0 & e < |

23. Wf(x)=4x2+§(x¢0)é€%@@1¢ﬁamﬁnmaﬁtwﬁaﬁwm
(afe I3 21) A HT |

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

AT

(@) #H ¥ $if
2
J‘4 sin /x

dx
0 Jx

25. AR @ YW WRW a S b T YRR F BB (a + b) L a 3N
2a +b)L b, g HTRH | b | =2 |a |

QuE T
37 @US 4 TY-3FIT (SA) JHR & J97 &, 1978 Je3% & 3 375 & |

26. =1 g TumH wHEn 1 soE fafy @ g i
=1 seial & Taa
X + 2y <120
X +y2>60
x—2y>0
x,y=>0

z = 5x — 2y I LIAHIRLT hHITT |
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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 x1B3+y8 =1, find 9Y ot the point [1, 1).
dx 8 8

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

for the function fix) = 4x2 + l (x#0).
X

24. (a) Find :

J‘x1/1+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

- o > - —
(2a + b)L1 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—2y2>0
x,y=>0
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27.

28.

29.

30.

31.

E 3R F 2 Td3 94| Ue 8 5k fot P(E) = 06 A P(EUF) = 06 2 |
P(F) 3R P(E U F) 3ma hifse |

(®) 0T A=1(1,2,3450Th &I R={x,y: |x2-y2| <8 g
IRYTYa 3 | e hifee fh #1 I8 @99 R Taqed, THMHd 3T Gshah
g |

AAAT

(@) WeW f: R > R, f(x) = ax + b g 39 YR IR g T f(1) = 1 3R
f(2) = 3. B f(x) A T | 37q:, ST hIfoT foh FAT B f(x) Tehehl
3R 3TT=BIEHh 2 A1 731 |

(%) ?T% \/1—X2+\/1—y2=a(x—y) %, @ 1%@ ﬁﬁm f

AT

(@) = y=(tanx)*%q,dl %sn-d@ﬁm |

(%) Fd AT :

| Kt
dx
(x2 +4) (x% +9)
o

(@) HF 9@ HI :

3

I (Ix-1]+|x—2]|+|x—3]) dx
1

=1 31aehet THieT =l g9 hIfvT
(tan~ly—x)dy = (1 +y?) dx
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27.

28.

29.

30.

31.
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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 + \/1—y2 =a(x—y),provethatg—y =

OR

If y = (tan x)X, then find j_y .
X

Find :

X2
-[ x2'14)(x2+9) dx
OR

Evaluate :

1

Solve the following differential equation :

65/1/3-11

(tanly—x)dy = (1 + y2) dx
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j (Ix—1]+|x—2]+|x-3]) dx

2
5 -

-y
1-x
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Qs v

59 @S H H-3907 (LA) IHR & J97 &, 978 Jcdh & 5 3% & |

32. @I L, 1 HIRU [ T ST @1 1 % = y;1 = Z?%lﬁ‘aﬁ%@ll

1 oiw Bfd B, =8 feam w0} % W@ 1, g P(, 6, 3) & @R Tt @ 3R

[N [ AT 2 |

1 -2 0
33. (%) AR A=|2 -1 —1|%, @ Al Fq Hifvw X 38 =@ 9, =
0 -2 1
grfteRter o™ i 8 I
x—2y=10,2x-y—-2z2=8,-2y+z="7
AYAT
~1 a 2 1 -1 .1
(@) afe A=| 1 2 x|dMmAl=|-8 7 —5|¢%,
311 b 'y 3
al (a + x)— (b + y) T IH 1 I |
34. (%) @ HINT :

(3 cos x — 2)sin X
— dx
5—sin“x—4 cos x

At
(@) wH FE| S

2

J‘ x3+|x|+1

3 dx
s X +4|x|+4

35, we e % i A, g X o L 1% w0 4w, 9 v
x=—23Mx=2% 9 g, &ThA JTd HIT |
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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

respect to line [ : % = y;l _z-2

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

, given that line /; passes through the

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

system of equations :

x—2y=10,2x-y—-2z2=8,-2y +z="7

OR
-1 a 2 1 =11
) IfA=| 1 2 x|andAl=|-8 7 -5],
311 b y 3

find the value of (a + x) — (b +y).

34. (a) Find :

(3cosx—2)sin x

dx

5—sin2x—4cosx

OR
(b) Evaluate :

2
J‘ X3+|X|+1

3 dx
x“+4|x|+4
-2
XZ y2
35. Using integration, find the area of the ellipse 16 + il 1, included
between the lines x = — 2 and x = 2.
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wus ¢

54 GV H 3 YU HeFIT TG J97 &, 1577 Iedb & 4 37 & /

ThI0T AT - 1

36. IR BT £:X > Y 30 ThR IRUNG B I fix) = y Teheh! qAT A= &,
@ BH Tk AT Bed g Y — X 39 TR 9RHING o TR 8 R g(y) = x,
GlﬁxeXFf?ﬂyzf(x),er%IWgﬁWfWFIﬁFﬁﬂWW%|
sineWWBl‘iﬁR?:ﬁ'{Wsine:R—)RqﬁﬁQﬁ%C&ﬁ'{qﬁ:&ﬂm

g | T191 STR{d T sine w1 3@ fe@mn T 7 |

y =sin x
M ST sine B TH=F A€ [ 1, 1] 30 R IRUTYT B fh sine BeH &
el o1 3AfCded 2, I sin! x: [- 1, 1] > A R iefya 2 |
IUYH FEAT o MR T, = J1 o I G

() 9 A T A T % AATET I FAUA 7, I UH Teh A Bl

3R] AW |
(i) _If¢ sin~! (x) T [— 1, 1] & 35 &I 9H raT § gferfya fomem w3,
b sin~! (— %j —sin_l(l)qﬂﬂﬂﬂﬁw |

(i) (F) [-1,1] ¥ &I UF G T &b [T sin~! x T i@ AR |
AT
(i) (@) flx)=2sin™1 (1 - x) 1 9d 3R 9 710 Hife |
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This section comprises 3 case study based questions of 4 marks each.

Case Study -1

36. If a functionf: 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.

3

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~! (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 (1 — x).
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ThI0T AEFAT - 2

37. fhe gfora 3 ot ® fafte ol w ofter ©ftg Seatem fedawm (OSVD) Jorett
T < & | A A 300 Wi K g | oFf Td ¥ = A1l ared hl il o
Hohd & T e 7 oft v T Hohd 7 |
TR T feewmm

siaq wite feeaem ¥ e A A F wdn =
e (1) = —— E & R 3 fere < Y e 1
= A - g B aEB-wE A 9@ mﬁﬁwﬁaﬁqaﬁm%

1fes .
N R ;)) ’ ’ R

v % A ot §
ww%%aﬁéa@
/o w g R

o5 _rnw

Tsh @H W 5 HiU hl 3915 W Th AU €21Ud fopam T2 | 98 20 Hiet / dhs
1 Tfd ¥ @ F QST @] TH HR HT YA T 8 | @H H 9G¥ x "X gt W
fopeft oft fog W, FR C & Tffe M &1 I ST 07 |

39T FIA1 oh IR W, T TH1 3 IR T

() EY W UG foru T HHt I ST 3T xoh TI H O hl ITH hIFWT | 1

(i1) Wﬁﬁﬂl 1
dx
(i) (%) & X @H ¥ 50 WX G &, A 39 &0 | qHI 6 G0 I
S0 H YREdd <hl e F1d I | 2
Jrran

(i) (@) A @H % 9g ¥ 50 X H gl W el FR & 7 % qUH
IAIT BT § YREA i & %i‘%ﬂ'—f/@%%,aﬁwﬁnﬁm
HifT | 2
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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 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
(11)) Find @ 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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ThIOT AT - 3

38. B % WY % AR, AT TG o RO g1 9T folde &= § 9y
fagy sgar @ | 9y foeiy 3IsH 1 Gieeha o1 <l 3 IR 3T 3sH d <
GRS

M ST fop & gars e gam TilkeRdr % w1 faehy, gewm fasy @
Tooh O8I T TN il 8 | 39oh Tamar, TR faanw, aem faaiy sl
Booh T8l o HIUT §aTs SIGTSl o TTqed W QU § Uga shi STIIshdl ShAST: 55%,
37% 3 17% 7 |

39 GEAT o AR T, fm gt 6 3w G

(i)  BaTs TGN o Taed W ol ¥ Uga shl TTRIhAT [T T |

(i) AR BATE SIE U Tdsd W H Ugadl §, d WRehdl HA1d hifag foh
T e gy % o I B |
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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.

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

that it was due to moderate turbulence.
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