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QU &
59 GUE H 20 FFIAFII T4 8, T4 Jedieh 94 1 3% H1 8 | 20x1=20
1. 9k A QB 3N, HIE2H M AE S qA |A|=2 3R [B|=5 &,dl |-3AB| 2:
(A)  —90 (B) -30
© 30 (D) 90
2. IX_33edeW%
(x—1)
2¢" —2e"
(A) x_1) +C (B) 1) +C
GX CX
© (X_1)+C (D) (x—1)2 +C
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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

1.

65/S/2

If A and B are two square matrices of order 2 and |A| =2 and |B| =5, then
|-3AB|is:

A -90 (B) -30

© 30 D) 90

J‘ x=3 e® dx is equal to :

(x - 1)} e

2¢" _2¢e"

(A) x_1) +C (B) 1)’ +C
eX CX

©) xoD C (D) x_1)2 +C
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3.

65/S/2

I y=x, x-3&, x =0 qUT x =2 U o & T &bt (T gHTATH) B

3 1
® 5 ®) Liog2
© 2 D) 4
afesi N
P2 =2t 3] ek @ v -2f 2] + & whm L0 w¥ET
b H 2 WIET
FIAA TR ?
3 7
@3 ® 1
4 4
© 3 o 3
2 A b auwERwEfs 2.0 >0 gaw |70 | = |Txb | R D
JT b FATF AL
T T
@y ®
27 i
© 5 ®

3 TR A TATB F fore feemmn 2 for A1 = iB, Al (4A) T FEHAR :

(A) 4B (B) B
1 1

© ZB (D) EB

Ifd x = at? qgr y = 2at %,?ﬁ jx—y T :
(A) 2at B) -

C : D :
© g (D) ald
®ed f(x)=|x|—x S&l xe R, x=0 W:

(A)  Edd AT THAT 7
(B) Had & W] SAqHTH T o
(C)  Had &l & W Hhe1a &

(D) T AIHdd g 3 & STahe1T ®
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3. 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) —log?2
W B) S log
<€ 2 (D) 4

. ->
projectionof aonb

%

4. What is the value of —
projection of bon a

AN AN

for vectors a’ =2Ai —33\—6k and E)=2Ai —23'\ +k ?

3 7
A - B) —
A 5 B) 3

4 4
C — D) —
© 3 ©)

— — - —
5. If 2 and b are two vectors such that a’.b > 0 and |5).b | = |5)><b , then
- .

the angle between a” and b is:

T T
A — B) —
S B) 3

2n 3n
C — D) —
© 3 D)

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

(A) 4B (B) B
1 1
(C) ZB (D) EB

d
7. If x=at?and y =2at, then &y is equal to :

(A) 2at B) -
t
©) : (D) 1
t? 2at3
8. The function f(x) =|x| —x where x € R is:

(A)  continuous and differentiable at x =0

(B)  continuous but not differentiable at x =0
(C)  not continuous but differentiable at x =0
(D)  neither continuous nor differentiable at x =0

collegedunias
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10.

11.

12.

65/S/2

afe X, Y TUTXY A 2x3, mxn qAT 2 x5 FIE & AR S, A ALY &

ST T G
(A) 6
©) 15

(x+2, afe x<0

X

(B)
(D)

10
35

flx)=< ¢, A& 0<x<] T IEH M f % A foigatl i T 2 :

2-x, T x>1

\

(A)
€ 2

J‘ o logx (x4 +1)_1 dx ST :

1
A) —logx*+1)+C
4

1 1
B) —log 7 +C
4 x +1
3
X
© +C
4
x +1
X
€
(D) +C
4
x +1

HHT y=f(%j A f(x)=x & x=

1
(A) “a

€ -32

B) 1
(D) 3
L
2 dx
1
B) - 3
(D) -64
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9. 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

10.  The number of discontinuities of the function f given by

(X+2, if x<0

X

fx)=< e,  if 0<x<l

2-x, 1if x>1

S

1S :
A 0 (B) 1
© 2 D) 3

11. j o108 X (x4 + 1)71 dx isequalto :

1
A)  —logx*+1)+C
4

1 1
B) —log 7 +C
4 x +1
3
X
© +C
4
x +1
X
e
(D) +C
4
x +1
12. 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
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13.

14.

15.

16.

65/S/2

2
d
Ifg y= log\/seC\/; g, x= 7:—6 RIS & FIAAR:

dx
@ = ® =
1 1
©) > (D) 4

d
et THIERT x&y +y=0HTH ARE A, Tox=1 3MWy=1 2,3

(A) y=x
B) y=e*

1
<€ y=-

X
(D) y=logx

f(x) = [x], 1 < x < 3 G AICATIRT HEwH qUITeh et foret fofg o vkt et &, a8
Tx=

@A) 0 B) 1
© 2 ® 3
T AT x, y qUT z-37&7 sl eFTcHeh GRmmeti & TWE 07 ST § | 39 G &
ﬁ{%\ﬂﬁ'&lﬁ?%:
" 1 | 1 | 1

NERRNERING
® —1’—1’1

NERRNERING
o 4L

2727 2
o) 1 | 1 ’—2

NIARNCING
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14.

15.

16.

65/S/2

2
d T
If y= log+/ sec\/;, then the value of &y at x= 16 is :
1
A = B) =n
1 1
C — D) -
© ®) -

d
A particular solution of the differential equation x&y +y =0, when x = 1 and

y=1,is:
(A)  y=x
B) y=e*

1
© y==

X
(D) y=logx

The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable

atx =

A 0 B) 1
3

C) 2 (D) 5

A vector makes equal angles with positive directions of x, y and z axes. The

direction cosines of the vector are :

1 1 1
A , ,
AN AN
B) -1 -1 1

NG
o 11
© 2°2° 2
D) 1 1 -2

o Js Jo
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17.  TSig=AT(0, 0, 2) T9T (3, - 2, 5) W BRI ATl L@ 2hT AT FHHOT ;

—> AN A AN A
(A) =2k +A(3i +2j —5k)
—> A A A A
(B) r =2k +A(3i -2] +5k)
- A A A A
(C) 1 =2k +A(3i -2j +3k)
- A A A A
(D) r =3i -2 +5k +A(2k)

18. IS U IO I 51 0.5 cr/s 1 4 518 W 2, A 3okt affr g ATt 2

(A) 2—3“ cm/s (B) = cm/s
4n
© £} cm/s (D) 27 cm/s

T AT 19 3R 20 IHYT TG 7 TR 99 & | 51 F97 17T 7¢ 8 o789 T 1 37f9ahe
(A) T1 TR 1 T (R) §RT SAfehd 131 7191 € | 59 J41 % el IR 1< 1a¢ TT HIST (4), (B),
(C) 3R (D) H & T T |
(A)  SAMTHE (A) TR Teh (R) THT T&T & TR ek (R), IATHHRI (A) T &l 1=
FATR |
(B) AT (A) 3R T (R) IHI W&l &, W T (R), AWHAT (A) 1 &&l
ST 78T FaT ¢ |
(C)  SAHAT (A) HE B, W] Th (R) TAT B |

(D) AR (A) 7T &, T o (R) TRl 2 |

19. HYPYT(4): IRXRAAMS A TH gead & 6 P(R|S) = 1 3 P(S) > 0 8, a
ScR.
T R) : Ife ST oA A 99T B TH & fF P(A N B)=P(B) §, @ A C B.

20. AR (4) : cos! (cos 13?75)’ g F T2 |

T (R) : e y = cos | x Sl &I A ITRET T TR [0, 7] 2 |

65/S/2 Page 10 of 23 )
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17.  The vector equation of the line passing through the points (0, 0, 2) and (3, — 2, 5)
is

—> A AN A AN
(A) r =2k +A(3i +2j —-5k)
—> A AN A A
(B) r =2k +A(3i -2j +5k)
—> A A A A
© r =2k +A(31 —-2j +3k)
—> A A A A
(D) r =31 -2j +5k +A(2k)

18.  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) mcm/s
4n
© £} cm/s (D) 2mcm/s

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.

19.  Assertion (A) : 1f 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.

20.  Assertion (4) : cos™ (cos 13?71) is equal to g

Reason (R) : The range of the principal value branch of the function

y= cos~! x is [0, ).

collegedunias

India’s largest Student Review Platform

65/S/2 Page 11 of 23 Q P.T.O.



T ™
59 QU H 37fd T-ITI (VSA) TR % T4 8, 1978 JooI% & 2 HF G |

21. HHE A HINT :
13w i ‘
sin~1 (sin ?j +cos™! (cos Ej + tan ! (.\/5)

22. fammagfe f(x)— e fix) T TR Faraw foig Fra i |

23. (F) T hINT

J‘|X+2| dx

—4

2
4. (&) AR y=(sin"lx)? &, (1—x2)d—y—xd—y 1 SFifrT |
dX2 dX
YT

@ ARy R % N v S

25. koI 9 WM 1A shiforg, fored feigaft (1, - 1, 2) @7 (3, 4, k) 1 e areft g
foigatt (0, 3, 2) T (3, 5, 6) i fireAT aTeft T o wiererd 2 |

65/S/2 Page 12 of 23
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SECTION B

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

21.

22,

23.

24.

25.

65/S/2

Evaluate :

13n i ‘
sin! (sin ?) + cos! (cos gj + tan~! (.\/5)

log x

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

(a) Find:

OR

(b) Evaluate :
0
j |x +2 | dx
—4
d’y dy

(@) If y=(sin! x)?, then find (1 —x2) — —x— .
dx2 dx

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

Find the value of k so that the lines joining the points (1, — 1, 2) and (3, 4, k) is

perpendicular to the line joining the points (0, 3, 2) and (3, 5, 6).

Page 13 of 23 P.T.O.
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59 GUS 1 TH-ITIY (SA) TFR &F T4 6, S8 Jeieh % 3 A ¢ |

26. 9T I ? Toh Uk famme™ 3 20% ®ET R SufkAtd 90% ¥ AR § 3T 80% B

arfrfia € | e o & aftorm soifa € for 80% =& et suftafa 90% & a1fems
qAT 20% TATHT BET 4 ATk T H ‘A’ U ITH T | 99 o 1= H, fornes &
B H Y ATgodl Teh B AT AT 44T I8 U7 71T foh 36 A’ Ue U fobarm © | =/

STRIRAT 8 foh =1 7T BT AR € 2
l—x2 d
2. ®F) AR y=cos! L0<x<1 21 = g
1+x2 dx
YT
I
@ AR -y pdfemdtnhe O -
{log(xe)}
4 0 17 10
28. (F) zrféA[l 2}{ }%,?ﬁWAﬂTHEﬁﬁQI
1 - 0 16 =
A7l s grahifs |
YT
3 4 4
@ fmifFAsRR3matagaama’=|0 -1 0] ¥
2 2 -3
ausufor A3 = AL

29.  3T9ehal THIEUT x cos y dy = (x eX log x + eX) dx &' faf¥Te &a1 J7a hifsre, e mar
T
%%BYZE eV x=1 2|

30. autew Rmatew 3% + 5 2k, 21 - -8k @ur 4i -2} —7k ©HEwEW
[EREERL

65/S/2 Page 14 of 23 )
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SECTION C

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

26.

27.

28.

29.

30.

65/S/2

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 ?

l—x2

d
(a) If y=cos_1 , 0<x<1, then find &y

1+x

OR

d log x
(b) If x¥Y=eX7Y, prove that & Lz
{log(xe)}

(a) Find a matrix A such that

4 0 17 10
A—l 21 1o <16l

Also, find A™1.

OR
3 -4 4
(b) Given a square matrix A of order 3 such that AZ= 0 -1 ,
_ 2

show that A3= A1,
Find the particular solution of the differential equation :

T
x cos y dy = (x eX log x + e*) dx given thaty = 5 when x = 1.

/'\ A A /\ A A /\ A A\
Show that the vectors 31 + j —2k, 21 — j —8k and41 —2j — 7k form the

vertices of a right triangle.

Page 15 of 23 P.T.O.
Qcollegedumas

India’s largest Student Review Platform



AN\

3. (F) F@HINT:

J' dx
COS X 4 /cos 2x

AT

(@) I :

J‘ 5x -3
dx
1/1+4x72x2
CLeRol

39 GUE § 13709 (LA) TPR FH I8, o8 I & 5 HH 8 |

32.  Sire i fof @ amefare st o gq=ad RH S = {(a, b) : a < b?} g URING
HelY S Toqed, WHIUG A1 Whth ® | g€ @ x e R 1@ AT e g
(x,x) € ST

33. Ta=fafaa fas wome auvsn & srordi fofer gro g hifse
ENE]
X+ 2y > 240
3x +4y <620
2x +y =180

X, y=0
o WA Z = 6x + Ty Tl ATHIFT HIIT |

34, (F) TUHST HIATY, GF y = 1[4- x>, @IS x = —+/2 3 x = /3 o
x-37&T ¥ o &7 7 &%t T 11T |
aTeraT

Q) W%Wﬁ,ﬂ%y=xz,@3ﬁy= 1 Wy=33ﬁTy-3T&Tﬁﬁ3(@3fW
&It T shifsTg |

65/S/2 Page 16 of 23 )
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31. (a) Find :

J' dx
COS X 4 /cos 2xX

OR

(b)  Find:
J‘ 5x -3
dx
J1+4x 2%

SECTION D

This section comprises Long Answer (LA) type questions of 5 marks each.

32. Check whether the relation S in the set R of real numbers, defined as

S = {(a, b) : a < b2} is reflexive, symmetric or transitive. Also, determine all
x € R such that (x, x) € S.

33.  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.

34. (a) Using integration, find the area of the region bounded by the curve
y= \/4 —x2 , the lines x = 2 and x = \/3 and the x-axis.
OR

(b)  Using integration, evaluate the area of the region bounded by the curve

y= xz, the lines y = 1 and y = 3 and the y-axis.

collegedunias
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X8 y+9 710 15 y- -5
35, @) Taeiy oY 2 g xb YD 20 g
3 16 7 3 8 s

A L T I |
arat
@ @it =i-]+6k +A(3] - k)

©=—3] 43k +u (i +2] - k) F ufreder fig I A | o T
321 {1 <1 WiCTT FHISHLOT ST ShifSTT ST & 178 T@reit o Tidweed foig o Tord!
& T I9Yh ST (@] o e ¢ |

WUE T
3G @UE T 3 YohUT eI STITRA T4 8, 15780 Tedeh o 4 3iF 8 |

ThIT AT — 1

36. U IR U AR TR o fore offtr 1wk weite foenfaa o @1 @ | 9 36
Sh! ol o ST H 9ot 9, @1 36 el o afe wte i Aes 25 m weT € S qen
ANSTE 25 m T 2 ST, 7 TEhT ATHRA 625 m2 &9 ST © | IS TS 20 m =T Y
TUT SIS 10 m T &1 ST, Y THET &%t 200 m2 & ST 2 |

X

SUh YT o TR I, FHEAfeTRad sl o 3at difer -
(i) TS FAT T G o [T x TAT y H {Rereh G0 a5 |
(i)  smeye fafer g e o wedie sht fommd sma hifse |
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X -8 y+9 z-10

35. (a) Find the shortest distance between the lines 3 = T = 2 and
x-15 y-29 z-5
3 8 -5
OR

(b)  Find the point of intersection of the lines

- A A A A A
r =i-j+6k +A(3i-k),and

- A A
r =-37 +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.

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 m2.

X
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.

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

collegedunias
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ThIOT 37T — 2

37. 60 HICT Al ST T oo Uep T[oa & U 4 ohi SR IS 7S |

30°
P " Q

BT TS —>

STeT E2 T I 30° B, ¥ <Y ST b1 Reuf @R y = 60 — 4.9 ¢ grrd ME R, St
y X ST ST ST W & T AT ST SRl & qAT t Hhvei H e ¢ |

IUYH I o ATUR W, FHHfARead w3 g :

(i) nyﬁwaﬁaﬁﬁq STl x, P W UG I oM@kl g QU gl e Ty &
F A A T T FRA FE R |

(ii) ﬁmﬁw%mhaﬁaﬁﬁ@%snﬁaaﬁﬁr@ T ?
(i) () e T AR 35 Wi A ST W R, 39 9T 1@ Y AW A iy wog @
BT AT A T <A shl A HITC |

O E])
(i) (@) 2 UFvS (ehet ST & o1E 4 ht SR 3l T8 o =12 shl & J1d I |

65/S/2 Page 20 of 23
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Case Study — 2
37. A sandbag is dropped from a balloon at a height of 60 metres.

Sun rays

30°

X

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 tz, 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.

(11)  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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ThITT 3T — 3

U fashar ot e Sfer ot o oretma &€ s foreh W Ffiy firera 2, S &g =t
2| 98 U foF 0 foat g it forshy st R, STt wiRRenarent & wry A9 &

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

SR A F AT Y (TH), SHIFR IT & :

Y =800X + 50

ST e o TR W, AR st o 3w i

(1)
(i1)
(iii)

(iii)

k T HH J1d T |
P(X > 3) 3T O JTd shifwT |

() Torskar st sruferd @rHTfesh ST Sl MU IS, T WG gY R a8 wHTE
T e feg em awtar 2 |
AT

(@) forshdn sl STUfETd |rHTiEes ST 3t TUMT <hITSTT, I8 A BT f o8 Hure
T el i T wH T 2 |
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Case Study - 3

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) :

3k 2k

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

Y =800X + 50

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

(1)
(i1)
(iif)

(iif)

Find the value of k.

Evaluate P(X > 3).

(2)

Calculate the expected weekly income of the salesman assuming he

works five days per week.
OR

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