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3G Y97-97 H 38 o7 & | @ I97 AT & |

I8 J97-97 Qi @USI H f[@yifGid 86— &, @, T, 903 & /

GUE & H Y97 G&I7 1 & 18 T% FFlasedid adl Jo7 G&I7 19 Tq 20 ST4HIT
gd d% SR 1 31 & I & |

@Ue @ 4 Jv7 g1 21 T 25 7% 37 TY-FTHIT (VSA) JBR & 2 37 & F97 & |
QU T 4§ F77 &7 26 @ 31 T TG-ITIT (SA) FHR % 3 3h] & 97 3 |
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TS T H Y97 GEIT 36 T 38 YA 37eqTT EMRA4 37H] & J97 & |

J97-97 § GHT faheq 787 1397 717 8 | TE, TGS @ & 2 ¥l H, @V T & 3 JuI
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39 GUE H Fglabedid Jo7 &, 5778 Jeie Jo7 1 3% & & |

1.

Hldlﬁulﬂwﬂﬁsﬁﬁaﬁtﬁ%ﬁawwesﬂwﬁ% sin9=§% il

AL D R
3 3
(A) ig (B) J_rZ
4 4
(C) ig (D) J_rg

3Thel FHTHTUT xj—y —y=x%—3x I AU U B :
X

A x B) -x
©) xt (D) log (x71)
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) 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.

(iti) 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.

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

(viii) 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.

AN
1. Let 6 be the angle between two unit vectors a and b such that sin 0 = %

A N
Then, a . b is equal to :

(A)

I+

(B)

I+

(&)

[+
Ol O] w

(D)

[+
Wk |w

2. The integrating factor of the differential equation x g—y —y=x%-3x

X
1S :
A x B) -x
Cc) x1 (D) log (x1
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3.  Afe foret wsh a1 o fgp-shEmET 3k, V3k, V3k &, A k HTAM 7 :

A +1 (B) ++/3

1
3

4. Uk Igeh NUTHA SEIHSRMR HHEAT Hafod gl §
(A) AR B (B) aH ®oH d

(C) =3 (D) =

©) feardfa weq @ (D) <R BT

5. A P(A|B)=P(A’'|B) %, O {71 § & -1 %o Hal g ?

(A)  P(A) = P(A) (B) P(A)=2P(B)
(©) PANB)= % P(B) (D). P(AAB)=2P®B)
2 -3 5
6. A a; AA; 6 0 4|k KA (I FS N HgEUS A @, dq
1 5 -7

all A21 + alz A22 + a13 A23 <l HIH @T” .
A O (B) -28

C) 114 (D) -114

7.  x ' HUY, sin (x2) Bl TTHAT, x = Jn WE :

A 1 B -1
€ -2n M) 2+rn
d 2 3 d2 ANON "
8.  37dhdd HHIHI 1+(—yj = &Y & ife 3R 9 wE ©
dx dx2
A 1,2 B) 2,3
<) 2,1 D) 2,6
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3. If the direction cosines of a line are 3k, v/3k, +/3k, 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  P(A) =PA") (B) P(A)=2P(B)
1
(C) PANB)= 2 P(B) (D). P(AN B) =2 P(B)
6. If ajj and Aij represent the (ij)!. element and its cofactor of
2 -3 b5
6 0 4| respectively, then the value of a;; Ay + a19 Agy + 213 Agg
1 5 -7
is :
A O (B) -28
C) 114 (D) -114
7. The derivative of sin'(x2) w.r.t. x, at x = /= is:
A 1 B) -1
C) 22+n D) 2+n
dy 2]’ 42
8. The order and degree of the differential equation 1+(d_j = d—};
X X

respectively are :
A 1,2 B 2,3
< 21 (D) 2,6
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9.  afew, frer sifow fog A (2,3, 5)an yRfvss g B (3,4, %, 2

A -7 +2k B) i+ +2k
© -i-]-2k D) —i+; -2k
10. y-31& © fog P(a, b, o) H gl 2 :
A b (B) b2
(C) +a®+c? (D) a2+ c2
11. =& x>0,y>0,x+y>4 § Mgifa gama &9 % S fogsti 6 gen
2
N (B) 1
) 2 (D) 3
12. If¢ Q G9M hIfe Il AR 1 AR AR B T (A + B)2 = A2 + B2 B,
ar e
(A) AB=0 (B) AB=-BA
(C) BA=0 (D) AB=BA

13. 'HHEWA={X:XeZ?ﬂal'{OSXS10}ﬁR={(X,y):X=y}§'IT[WF{ﬂTf\GH'{3iﬁ%TR
T oddl 999 g | oIl Il ehl HEd 3

Aa 1 (B) 2
(C) 10 D) 11
14. 3fC T YR o 36 3G @, Al $Heh! TWT IS hl T&AT 3 :
(A) 13 B) 3
(C) 5 D) 9

15. fogetl |, J& fix) = [x], 0 < x < 3 ([-] 999 ¢ Uieh B I G 7)
AIHAT T8l B, B
A 1 B) 2
) 3 D) 4
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10.

11.

12.

13.

14.

15.

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

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

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

If A and B are two non-zero square matrices of same order such that
(A + B)2 = AZ + B2, then :

(A) AB=0O (B).. AB=-BA

(C) BA=O (D) AB=BA

A relation R defined onset A={x:xeZand 0<x<10}lasR=({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

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

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

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

A 1 B) 2
< 3 (D) 4
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16. M f(x) 3= [a, b] H Teh Tad %o 2 N A< (a, b) § Eaha-1T B |
ql IE e f(x) 31U (a, b) H FRaw gemm g, afe .
(A) f'(x)<0,df x e (a, b) U
(B) f'(x)>0,af x e (a, b)w fau
(C) f'(x)=0,af x e (a, b) U
(D) fix)>0,8 x e (a, b)® T

. zr%f”y 2}—{6 2}%,@[%+%jwm@m;

5 =xy| |5 8 y
A 7 (B) 6
Cc) 8 (D) 18
18. ZIﬁj‘ 12dx=2%,?ﬁ‘a’3ﬂrﬂ:{%:
04+x 6
(A) g (B 243
1
C) 3 D) —
C) (D) 73

J97 G&IT 19 37K 20 35H9T T deb TRT Y97 8 | & F97 130 7T & 574 v &1
SYFHIT (A) T TR B TH(R) GRT 3715 1691 o7 & | 57 Jo71 & @& IR A4 157
7T $1s1 (A), (B), (C) (D) 7 @ g7 g |

(A) AR (A) 3R Th (R) THI Tl & IR @b (R), AR (A) Hi Tgt
ST HEdT 2 |

(B) / 3AfYshed (A) 3R b (R) HT Tl &, Tg o (R), 3 (A) hl T&@l
AT TFT il 3 |

(C) AMHeH (A) T& 8, Wg e (R) TeId & |

(D) ANHeE (A) A &, 9q d%h (R) T& 7 |
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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,vxe(a,b)
B) f'x)>0,vxe(a,b)
C) f'x)=0,vxe(a,b)

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

5 Xy 5 X iy
A 7 (B) 6
C) 8 (D) (18

2 6 2
17. If {Xer } = { 8] then the value of [%4-%) 1S :

a
18. If j 1 5 dx = E,then the value.of ‘@’ is :
04+x 6

(A) g (B) 243

1
C 3 D) —
C 3 ()\/§

Questions number 19-and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A).

(B) ~Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.
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19. 3HYT(A): Iaia H s War wefi ot ue Wy x, y 3 z A& & Aveq

& & TRt 7 |
7% (R) : forelt @ g x, y 3R 2 3787t il gATeH fesmedt & Wy hu:
oc,B?:ﬁ'{y%Waqﬁtl'{ cos? o + cos? B + cosZy =1 2 |

1 cos 0 1
20. SUBHIT(A): TG A = [ cos® 1  cos e]aa 0 e [0, 2n] & forg,
-1 —cos 0 1

|A| €2,4].

7% (R) : cos0el[=1,1],V 0 e [0, 2nl.

Qs 9@

39 GUE 4 37id TY-IRIT (VSA) TPR & 97 &, 579 T34% & 2 375 & |
21. (%) Tq HiT :
J‘X1/1+2X dx

AT

(@) WH Fa I
2
J‘4 sin /x

dx
0 Jx

22. AR A YW GRW a W b W USK E B (2 + b) L a 3N
2a +b)L b,d Rig BT | b | =42 |2 |
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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, y with the positive

directions of x, y and =z axes respectively,

2

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

1 cos 0 1
20. Assertion (A) : For matrix A= |—cos 9 1 cos 0 |, where 6 € [0, 27],
-1 —cosB 1

1A] €12, 4].
Reason (R): cos0e[-1,1],V0e][0,2n].

SECTION B

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

21. (a) Find :

-.’X1/1+2X dx

OR
(b)  Evaluate:
n2
J’ 4 sin/x dx
0 Jx

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

> o o - -
(2a + b)L b,thenprovethat | b | =2 |a |.
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. . —> A A
23. & M R H, ABCD TH Wi wqS B | AR AB = 21 — 4] + 5k e
—> AN s —> .
DB = 3i — 6] +2k &, @ AD ¥ HIfT 3K 3% TN ¥ THR Tq
ABCD &1 &%a 1d i |

A \ B
D C
24. (%) IR y= Jeosx+y B, fag il e ?:flnj.
X — 4y
AAAT

(@) < foh o flx) = |x | 3.3 WA o G} fogatl W saehaia 2 |
25. e fix) = 1253 — 6x1/3, x e [0, 1] 1 U =9 g9 R e e

qH a0 HIT |

Que 1

39 GUZ § TY-FTHIT (SA) FPR & F97 &, 1978 Jc3% & 3 3% 3 |

26. (%) Td HINT :

I x” dx

(x2 +4)(x2+9)
AT

(@) WM A i :

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 . B
D C
24, (a) Ify=.cosx+y,provethat dy - ¥
dx1=2y
OR
(b)  Show that the function fix) = |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 € [0;1].

SECTION C

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

26. (a) Find :
2

J- X dx
(x2 +4) (x2 +9)
OR

(b) Evaluate :
3
J' (Ix—1]+|x—2|+|x—3]) dx
1
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dy X2—|—y2
27. eﬂawwﬂwd—= 5 T SATYh &A AT hINT |
X Xy

28. =1 g T gue &1 s fafy ¥ ga <hifSu
=1 sl & 3Taid
X+ 2y >4

3Xx+y<6
x+y<4

x,y=>0
z = 5x + 4y 1 SferhaHieREr T |

29. E 3 F @ &&dd geamd el 8 ek it P(E) =06 AMTP(EUF) = 06 2 |
P(F) 3R P(E U F) Fma $ifse |

30. (%) WH=I A=1(1,2 34,5 TR ={x,y) : |x2-y%| <8 g
IRATYA B | = shife foh T I8 999 R ¥Eqed, GHMd 3R T
2|

AT

(@) % f:R > R, fx) = ax + b g0 39 TR qieiia 2 fo6 f(1) = 1 3R
f(2) = 3. B fix) I HINT | 21d:, Jr= HITT fob F=I1 BeH f(x) Theht
IR A=BEH | AT &l |

3. (®) AR 4l-x2 +1-y2 —ax—y) B, @ fag Hiftm Fs

dys, 1-y?
dx' \J1-x2
AT

(@) e y=(tanx)*g, @ 3—§ 3Td <hifST |
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27.

28.

29.

30.

31.

2 2
Find the general solution of the differential equation 3_y X Ty

X 2xy

Solve the following linear programming problem graphically :
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 fis 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.

(a) If\/l—x2 + \/1—}’2 =a(X—y),provethatﬂ = 1-y
dx 1-x

OR

(b) Ify=(tan x)%, then find j_y .
X

65/1/2-11 Page 15 of 23
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39 @8 4 F9-3RIT (LA) IPR & J97 8, 573 Je3% &5 3% & |

32. (%) WM I HINT :

/2

J‘ oX (1+s1ndeX
1+cosx
0
AAAT

(@) @ ST

/3 )
J‘ Sin X + CoS X

e \/sin 2x

dx

39, e faft % A 4, A X 1w i - -2
I x = 2% 9 7, ¥THA TG hIC |

34. THIR IgYsl ABCD 1 Y1 eh afiehtor 1 7 -
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
foreRul BD w1 iR FTd hITT |
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SECTION D

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

32. (a) Evaluate :

/2 1 )
j oX [ﬂ] i
1+cosx
0
OR
(b) Find :
/3

dx

J‘ sin X + CoS X

e «/sin 2x

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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1 -2 0
35. (&) aﬁA—{z ~1 —1| %, @ Al 3ma dhifsw 3R 3o g 4@, =
0 -2 1

gtertu feh/™ sl gt hIfSu
x—2y=10,2x-y—-z=8,-2y +z="17
T &

-1 a 2 1 -1 1
(@) It A=| 1 2 x|dI9MA1l=|-8 7 -5
311 b y 3

@l (a +x) — (b +y) % HH FId T | \

Qs &

39 GUE H 3 YT S7eFT TEIRT 97 &, for78 4 g1
THIUT €

36. T % MY & JMER, FAaTg Ui W % faftm &= o g
%@ﬁgméla@%@wmﬁ ST &1 B 3 R e H ol
ldl 7 |
7 fifoe for T gars Se 9 =& g1y R Taeny, geam foany o
Booh (98N T W Ll %,W%@w,nm%@waﬁt
Fooh f9&IW & RO gaT3 STaTA T " qga i TRl AT 55%,

37% IR 17% 7 |
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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—-2z2=8,-2y+z="17

OR &
-1 a 2 1 -1 1
b)) IfA=| 1 2 x|andAl=|-8 7 -5/, Q
311 b y 3

find the value of (a + x) — (b + y).

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

Case Stud

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 M

Assume that, an airplane _observes severe turbulence, moderate

turbulence or light turbulenc equal probabilities. Further, the

chance of an airplane reachin e to the destination are 55%, 37% and
ght turbulence respectively.
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30 A1 o IR W, T J1 o I G

(i) 1S T8N o Tded W o H Yga ! TTRiehdl 1d hIfY | 2
(i) i gaTs ST 39 Tded T ¢ § Ygadl 7, dl Rkl F1d I fop
T eI gy o I g3 B | 2

Th{UT HETIA - 2

37. AL HA f:X > Y 30 YHR gRwiSa B o f(x) = y Tehehl a1 3T=<a1eeh =,
a7 Tk AT B g Y - X 30 TR IRIiig s Tehd @ 6 g(y) = x,
TEx e XAy =f(x), y € Y& | B g ol e {1 Tfcielid gl Il 2 |

sine %A hT JTd Rﬁl’(Wsine:R—)RqﬂﬁQﬁ%?ﬁ'{qEﬁm
8 | e AR{d # sine B 1 0@ @RI 1 7 |
Y

y =sin x
A ST sine B TF=F AH [— 1, 1] 39 YR qR9TNa 8 76 sine B &
gfaar® &1 Afeaed 8, I sin~! x: [- 1, 1] > A W 9RTfNa 2 |

I9YTh AT % IMER TL;, [ THI o6 IR G

(i) It A &I HF M@ & FAEN A JAAWA 8, af TH Th AqqA hl

3G SN | 1
(ii) AR sin~! (x) BT [- 1, 1] & HHI T&I TF @1 | qiewrvad fopam m=m &,
al sin~! [— %J _ sin~1 (1) =T HH T4 shIfVT |

Gi) (%) [-1,1] 9 J&I 9 QT T o 1T sin~! x T 3@ FHET | 2
Srra
(i) (@) f(x)=2sin"!(1—x) 1 I@ AR TRE F1q HIC | 2
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On the basis of the above information, answer the following questions :

(i)
(i1)

Find the probability that an airplane reached its destination late. 2

If the airplane reached its destination late, find the probability

37.

65/1/2-11

that it was due to moderate turbulence. 2
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
on /\ _ Il : 3n /“
" :2 : 2 —> X
J 2n —B TE\E/ZTE on
= -1¢ - 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"Yxis defined from [- 1, 1] to A.
On the basis of the above information, answer the following questions :
(i) If A is the interval other than principal value branch, give an
example of one such interval. 1
(ii)) Ifsin~! (x) is'defined from [~ 1, 1] to its principal value branch, find
thevalueof sin~1 (— %j —sin~1 (1). 1
(iii) (a). Draw the graph of sin~! x from [~ 1, 1] to its principal value
branch. 2
OR
(iii) (b) Find the domain and range of f(x) = 2 sin™! (1 — x). 2
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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

Speed = Distance RADAR RADAR measures the change in
[] POINT A 7] POINT B peed= Time B — Time A the frequency of returned radio

S ) - \ @ ) waves to precisely measure the
& 3 speed of vehicles (the Doppler
KNY - 577 KMY - 577 — oifect

&
¢

==, Radio waves emitted

"~ bythe RADAR bounce

# " Dback 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

(i1) Find a9 . 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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