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Qug <h

59 GUE H 20 FTGIAFII T4 8, 14 Jedieh 94 1 3% #1 8 | 20x1=20

1 3 3
1. 3aRA=|1 3 4|8 det(A!) FTAAR:
1 4 3

@A -1 B) 1
<© 0 D) 2

2. f(x)=[x], | <x <3 GRT IR FeaH qUIteh o o foig W Srasheriia el €, 98

Tx=

A 0 (B) 1
3

C) 2 (D) 5
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(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 calculator is not allowed.

SECTION A

This section comprises 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 20x1=20

65/5/3

1 3 3
If A=|1 3 4/, thenthe value of det (A™") is:

1 4 3
@A -1 B) 1
< 0 D) 2
The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable
atx =
(A) O B) 1

3

© 2 D) 5
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3. IfUH I H BISAT 0.5 c/s AT WA I W R, T 39 AT F e AR T

(A) 2—; cm/s

© 4—; cm/s

(x-1)° ¢

X
(S

(x-1)

+C

©

(B)

(D)

(B)

(D)

T cm/s

21 cm/s

72eX

(x—1)*

+C

X
€

(x=1)*

+C

5. W@k y=x, x-3&, x=0 q°T x =2 U R & F7 & (T THATH) T

w3
2

©

. A N A
6. @REt @ =27 -3] -6k @M b =21 -2 +k ¥k

FTHFRTE 2
3

(A) -
4

© 3

7. AW fx)=xF T, f(e) TN E:

(A) 0
(C) €°
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(B)

(D)

(B)

(D)

(B)
(D)
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3. If the radius of a circle is increasing at the rate of 0.5 cm/s, then the rate of

increase of its circumference is :

(A) 2—; cm/s (B) = cm/s
4n
© £} cm/s (D) 2mcm/s
4. 2 33 eX dx is equal to :
(x=1)
2¢" 9™
A) 5 +C ® —5+c
(x-=1) (x-1)
e e
© +C (D) +C
(x-1) (x-1)°
5. The area (in sq. units) of the region bounded by the curve y =x, x-axis, x =0 and
Xx=2 1is:
3 1
A = B) —log2
w3 B) S log
<€ 2 (D) 4
%
. projection of 2onb
6. What is the value of ——
projection of bona
Y S A => A AN
forvectors a" =21 -3j) -6k and b =21 -2) +k ?
3 7
A = B) -
W B
4 4
C — D) -
© 3 ©)
7. If f(x)=x*, then f’(e) is equalto :
A 0 B) 2
(C) e° (D) 2e°
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10.

11.

12.
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f(x) = x> — 3x2 + 3x S IEAHeA f, x e R # ¥ s d aefa 2, a8 © -
(A)  [L,) B) (1,%)
(C)  (=o0,00) D) (=eo, 1)
2 a b A ERwEfs .0 >0 daw |20 = [Txb |2 A D
qT b HATR AR :

(A)

NI NP
“’|:1

©

3 TR A AT B F forw femmn 2 for A1 = iB, Al (4A) T TR :

(A) 4B (B) B

1 1
© B (D) 1B

/3

J‘ log (tan x) dx TR T :

/6

N B) -
(A) (B) 4
<© 0 (D) o

afe X, Y T XY M 2% 3, mxn AT 2 x 5 HIE F AR &, A AL Y 6
el T TSR ;

(A) 6 (B) 10

© 15 (D) 35

Page 6 of 23




AN

10.

11.

12.
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The function f given by f(x) = X3 —3x% + 3x, x € R is increasing on :

(A) [, ) (B) (1,
(©) (o) (D) (e, 1)
If 2> and b are two vectors such that a’.b > 0 and |5>E>| = |5>><E> , then

- .
the angle between 2 and b is:

7T T
(A) 2 (B) 3
27 3
© B} (D) 1

For two matrices A and B, given that Al= iB , then inverse of (4A) is:

(A) 4B (B) B

1 1
© 1 B (D) 16 B
/3
j log (tan x) dx is equal to :
/6
A z B i
(A) (B) 4
Q0 D) —
©) (D) >

If X, Y and XY are matrices of order 2 X 3, m X n and 2 X 5 respectively, then

number of elements in matrix Y is ;
(A) 6 (B) 10
<© 15 (D) 35
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13.

14.

15.

16.

17.
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X+2, x<0
Ife
fix)=< e, 0<x <l FRI Y FoH f o Fafacy foigall i e g
2 -X, s x>1
- Ife
A 0 B) 1
<© 2 D) 3
Frerehed THTERT (x2 — 1) & +2xy = T THTRTH TUTE &
dx XZ -1
(A) er (B) eXZ*I
©)  log(x*-1) (D) x*-1
AAT y=f| — | @7 f'(x)=x> &,al x=— W — HATHTE?
X 2 dx
1 1
(A) “a (B) 5
<© -32 (D) —64

RN —> .
aRer @ =20 —4] +Ak @M b =31 —6] + k R@E, AAFAAY:

A  -30 (B) 30
o - D >
© 5 (D) 3
- féfg & Bt ST ATt et ?: % - 6 sﬁx%: % 2 ¥ o @
iy Tl &
- A - A
(A) r =Ad B) r =Aj
- A —> A A
(C) r =)k D) r =i (i +k)
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13.

14.

15.

16.

17.

65/5/3

The number of discontinuities of the function f given by

(X+2, if x<O0

fix)=4 ¢, if 0<x<1

1S :

A 0 B) 1
© 2 D) 3
. . ) . . 2 dy .
The integrating factor of the differential equation (x“ — 1) & + 2xy = is :
2
x< —1

2x x2 1
(A) e B) e
©)  log(x*-1) (D) x%-1
Let y=f| — | and f'(x)=x". What is the value of — at x=— ?

X dx 2
1 1

A - — B - —
) 64 ®) 32
© =32 (D) -64

> N A A A A A . :
The vectors a =21 —4j +Ak and b =31 —6j + k are collinear if value of

AlS:

A  -30 (B) 30
© ’ (D) :

2 3
The vector equation of the line passing through the origin and perpendicular to the

X z X z
lines—zXZ—and—ZZZ—is:
0 0 O

- A - A
(A) r =Ai B) r =Aj

- A —> A A
© r =Ak D) r =A(i tk)
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2
18. AT y= log\/sec\/; g, x= 7:—6 RIS jx—y FIAAR
@ = ® =
1 1
©) > (D) 4

g GIT 19 3R 20 3777 TG T STEMRT 94 8 | G HY 13T T & 19774 Tk ot 379
(A) T TR 1 T (R) §RT SAfehd 131 711 € | 59 I41 % el IR 1< 1a¢ TT HIST (4), (B),
(C) 3R (D) H & g 3T |
(A) SR (A) A (R) SHT GET & 3T deh (R), SATMHAT (A) T Tl e
FATE |
(B) AT (A) 3R T (R) IHI W&l &, W T (R), AWHAT (A) 1 &&l
AT & HAT ¢ |
(C) AT (A) W&l 2, W o (R) T € |

(D) AT (A) 7T &, T d%h (R) T € |
19. 3Py (4) :  cos”! (cos B?n), % % T 2 |
T (R) : e y = cos | x I &I A IITET T IRER [0, 7] 2 |

20. SYFPYT(4); ILXRAAMS A VA TATE & fF P(R|S) =1 3 P(S)>0 T, a
ScR.
T (R) : Ife g oA A 99T B UHt & 6 P(A N B)=P(B) ®, AT A C B.

LCLCRC)

59 @UE 4 37fd TY-IHIT (VSA) TR & T4 2, 978 T% & 2 376 3 |
21. tan~| (tan 3?%) + cos~ | (cos B?nj +sin! (— %) %TWEITHWI
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d T
18. If y= log~/ seC\/;, then the value of &y at x = 6 is :
1

A = B) =n
1 1
C — D) -
© ®) -

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.

137 ).
19.  Assertion (A) : cos™ (cos ?nj is equal to g
Reason (R) : The range of the principal value branch of the function
y= cos~! x is [0, n].

20.  Assertion (A) . If R and S are two events such that P(R | S) =1 and P(S) >0,
then S c R.

Reason (R) : If two events A and B are such that P(A N B) = P(B), then
A CB.

SECTION B

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

21. Find the value of

3n 137 1
tan ! | tan— | +cos ! | cos— | +sin 1| —— |.
5 6 2

65/S/3 Page 11 of 23 P.T.O.




22. (%) I@hRC:

(@) I HT

j|x+2| dx

4

2
3. (F) AR y=(sin"lx)? &, (1—x2)d—z—xj—y 1 SifrT |
d X
YT i
@) 3a yX=x¥ g @ % 1 hIfSg |

24. FTmmEfs fix) = log x 2, f(x) TR Iearaw foig I A |

X

25, HoI-foig 9 SR ST ATl 36 T 6T i FHIHOT HA A S y-3Ae7 0 eAerer &l
AT X378 TAT 2378 § G = 107 ST 8 |

Qug T

39 GUS H 7TY-IT0Y (SA) TFR % 94 8, 1978 e & 3 3% 3 |

26. (%) T@hIT:

J' dx
COS X 4 /cos 2x

HYAT
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22. (a) Find:

I X3 -1 d
3 X
X —X
OR
(b) Evaluate :
0
j |x +2 | dx
4
2
d d
3. (@) If y=(sin"! %)%, then find (1—x2) —> —x— |
dX2 dX
OR

d
(b)  If y<=x7, then find &y.

log x
24.  Given that f(x)=

, find the point of local maximum of f(x).

25.  Find the Cartesian equation of the line passing through the origin, perpendicular
to y-axis and making equal acute angles with x and z axes.

SECTION C

This section comprises Short Answer (SA) type questions of 3 marks each.

26. (a) Find :

J‘ dx
COS X 4 /cos 2x

OR

65/S/3 Page 13 of 23 P.T.O.
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W@'&I’Q:
J' 5x -3
dx
J1+4x 2%
27. (%) IR y=eacos_1 X g, dresse o
2
d7y dy
(1—x2)dx—2 —x&—azyZO.
ST
dy
dx
28. 9T Y1 ® Toh Tk Tt 6 20% BET kil SURATT 90% & ARF & AR 80% BE
FAfathd € | s a9 o giony gmid © T 80% st et 3uftafd 909% & s1fter
TAT 20% ITTRTHT DT 7 MYk WeT H ‘A’ U I fomam | a9 & o1 ¥, fomme &

B H Y ATgosdl Teh B AT AT 44T I8 U7 71T foh 36 A’ U T fobarm © | </
STTreRa & foh <1 T BT AT 8 2

@) Ife y:Xcosx_zsinx %F‘ﬁ WW|

d
29. 3Tl GHIHT &y=xylogxlogy T 19 T J1d R |

30. U@ ol wfew s iR e afimrr 814 T € qur o |t 25 — k@

27 +3k womEad

31. (%) zrﬁ:A[j 0}2{17 10}%,?1%3416&@,@16%@

1 -2 0 -16
AL ot Frahife
AT
—4
@ fmifFAmE®RImatamEeama®=|0 -1 0
2 2 -3
gt iR A3 = AL
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27.

28.

29.

30.

31.

65/5/3

(b)

(a)

(b)

Find :

J' 5x -3
dx
J1+4x 2%

d2y

dx

OR

d .
Find ., if y=xC0SX _psinx
dx

1
If y=e?%S X then show that (1 —x%) — - X&y —a%y=0.

It is known that 20% of the students in a school have above 90% attendance and

80% of the students are irregular. Past year results show that 80% of students who

have above 90% attendance and 20% of irregular students get ‘A’ grade in their

annual examination. At the end of a year, a student is chosen at random from the
school and is found to have an ‘A’ grade. What is the probability that the student

is irregular ?

Find the general solution of the differential equation &y =xy log x log y.

Find all vectors of magnitude 8 v/14 units that are perpendicular to the vectors

/'\ A /\ A
21 —k and2j +3k.

(a)

(b)

Find a matrix A such that

4 0 17 10
A—l 21 o <16

Also, find A™L,
OR

Given a square matrix A of order 3 such that AZ=

show that Al = A_l.
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3 GUS H -39 (LA) PR F I4 & FSd Teda & 5 3FH 8 |

32.

33.

34.

3S.

65/5/3

forg AifSe for avft quifehl F T9==@ ZH R = {(a,b) : (a +b), 2 W oS &) s/
qRCATIoT defg R T qead ded @ | [3] oft 3 hifom |

. x-8 +9 -10 -15 - -5 5
) YT X _y _z X _y 29 _z . ¥
3 -16 7 3 8 -5

FH g e AT |
T

@ @it =i +6k +A(31 - k)
¢ =—3] 43k +u (i +2] - k) F ufreder fig 3 Af | o T
3T T T HICT FHIHLOT S IS ST &Y 178 L@t o Sideesed foig & Toret
& AT ITYH a1 LT3 o e < |

fFrefaRaa e Trum T ot Ao oty gro g s
et

X+ 2y > 240

3x + 4y <620

2x+y > 180

X, y=0
o WA Z = 6x + Ty T =IATHHT HITSTT |

(F) TUTHS T Y, G y = 1[4- x>, Y@ x = —+/2 3 x = /3 T
x-3T&7 T ToR &1 7 &1kt 1 ShIfSTT |

YT

Q) W%Wﬁ,ﬂ%yZX%}@TGﬁyZ1H$Ty=33ﬁTy-3T&Tﬁ@@3faﬂ
&t T Shifer |
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SECTION D
This section comprises Long Answer (LA) type questions of 5 marks each.
32.  Prove that the relation R in the set of integers Z defined as
R = {(a, b) : 2 divides (a + b)} is an equivalence relation. Also, determine [3].

x-8 y+9 z-10
-16 7

33. (a) Find the shortest distance between the lines and

OR

(b)  Find the point of intersection of the lines

RN A A A A A
r =i—-j+6k +A(31i—-k),and

- A A
r =-3j] +3k +u(1 +2j —k).
Also, find the vector equation of the line passing through the point of

intersection of the given lines and perpendicular to both the lines.

34.  Solve the following linear programming problem graphically :
Minimise Z = 6x + 7y
subject to constraints
X+ 2y =240
3x +4y <620
2x +y > 180
x,y=0.

35. (a) Using integration, find the area of the region bounded by the curve
y= \/4 7X2 , the lines x = 2 andx = \/3 and the x-axis.
OR

(b)  Using integration, evaluate the area of the region bounded by the curve
y= x2, the lines y =1 and y = 3 and the y-axis.
65/S/3 Page 17 of 23 P.T.O.
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3G GUE H 3 YT 77 STTRA I &, IS8 Tedh & 4 3F 2 |

ThIT 3TgAT - 1

36. U ATETHR Toh AT THER 3 fore Jfiy o1 T it foenfad ot @1 2 | 5 sed
SHh! TormTaTT o ST H T 7T, df 38 el foh Afe wede o s 25 m =T &t ST qe
ST 25 m TGT & ST, AT ST &ABA 625 m? 51§ ST & | AfE AT 20 m 2T & Y
TAT LTS 10 m T & ST, TV 3T &6 200 m? HE FATE |

S EET o SR Y, et s o 3ot diferg -

(i) TS FAT T S o [T x TAT y H {Rereh GteRTor s |

(i) TR farfr g yif o weite ot fomd Jma i |
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SECTIONE

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

Case Study - 1

36.  An architect is developing a plot of land for a commercial complex. When asked
about the dimensions of the plot, he said that if the length is decreased by 25 m
and the breadth is increased by 25 m, then its area increases by 625 m2. If the
length is decreased by 20 m and the breadth is increased by 10 m, then its area

decreases by 200 mZ.

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

(1) Formulate the linear equations in x and y to represent the given

information.

(i)  Find the dimensions of the plot of land by matrix method.

65/S/3 Page 19 of 23 P.T.O.




TERTUT STETT — 2
37. 60 Hiet sl s uX fbord Uep Tea § Uk 4 shl ST IS 7S |

SEATIT —>

STeT G T ST 30° B, ¥ ohY SR oAt FRurfer weRer y = 60 - 4.9 2 gRT A ME R, SR

y X 3T S 26T i & ST AT SelTg SR & qAT ¢ Hevei § g 2 |

S EET o TR W, AR st o 3o e -

(1) xﬁmyﬁﬁa‘qﬁﬁaﬁﬁﬁ,aﬁx,PWE@W@%Q@@%Wy}H

1 A A I SR A ST |

(i) Tore wmer % e X ot SR f & 35 Hiet Y e TR 2

(iti) (F) ST hT AR 35 HST hT FHaTE T E, I8 THI 4 shl IRT shl T 0 o &
ERIEIR RIS REEIREINEA S

arraT
(i) (@) 2 UFvS (ehcd STH o 1€ I bl S Y SerTs o T2 i &L 1 i |
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Case Study — 2

37. A sandbag is dropped from a balloon at a height of 60 metres.

o

Sun rays

30°
P - Q —
Shadow path —

When the angle of elevation of the sun is 30°, the position of the sandbag is given
by the equation y = 60 — 4.9 t2, where y is the height of the sandbag above the
ground and t is the time in seconds.

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

(1) Find the relation between x and y, where x is the distance of the shadow at
P from the point Q and y is the height of the sandbag above the ground.

(i)  After how much time will the sandbag be 35 metres above the ground ?

(ii1)) (a) Find the rate at which the shadow of the sandbag is travelling along

the ground when the sandbag is at a height of 35 metres.
OR

(i) (b) How fast is the height of the sandbag decreasing when 2 seconds
have elapsed ?
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TeRTUT STLTAT — 3
38. Uk fashdr ot fafea 2fer 3 & sraman &2 3@ frshi w i fiyerar 2, St ag d=rar
2| 98 U foF 0 foat g it forshy snear R, ST wilRrenarent & wry A9 @ g

AR H ST TS :
X: 0 1 2 3 4 5
P(X): | 042 | 3k 03 | 005 2k | 0.03

SR AFF AT Y (TH), SHIPR IT & ;

Y = 800X + 50
SUh YT o SR I, e feTRad wii o 3 difery :

(i) kT HE J1d HITT |

(i)  P(X=3) % qH J1d HIT |
(i) () Toskar At sruferd wraTesh ST ot UM HIRI, T® WG gY R 98 wHTE
Ay fea e T |
JrraT

(if) (@) foshar it sraferd wrefesk ST <At UM SAIfSIY, T8 A BT R o7 wETE
T el i feT s aT © |
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Case Study — 3

38. A salesman receives a commission for each sale he makes together with a fixed

daily income. The number of sales he makes in a day along with their probabilities

are given in the table below :

X: 0 1 2 3 4 5

P(X) : 042 3k 0.3 0.05 2k 0.03

ke

& .'-". R
g | oeta’ |
(A4

e
=
f

\ _
His daily income Y (in ¥) is given by :

Y =800X + 50
On the basis of the above information, answer the following questions :
(1) Find the value of k.
(i)  Evaluate P(X > 3).

(i11) (a) Calculate the expected weekly income of the salesman assuming he
works five days per week.

OR

(i) (b) Calculate the expected weekly income of the salesman assuming he
works only for three days of the week.
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