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GRTT @ FTR-GIaehT H &iE W 781 o7& |

149-Maths 1



(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(x1i)

(xiii)

(xiv)

(xv)

This question paper comprises five Sections - A, B, C, D and E. All questions are
compulsory.

gv7-T7 1 Urel Get 7 1o (5 T & - %, W, W, TUF T Tt 777 et &

Section-A - Q. No. 1 to 18 are Multiple Choice Questions (MCQs) and Q. No. 19 and 20 are
Assertion-Reason based questions, carrying 1 mark each.

e F F97 G&11 T18 % Tglashcydid 97 & Td §97 T&19 T20 5Fe7-ae Tenia
97 & gk G971 HF BT &

Section-B - Q. No. 21 to 25 are Very Short Answer (VSA)-type questions, carrying 2 marks
each.

Te-T 7 797 G&I121 G 25 7% SIfaergaiid JoR & 97 &1 Jeaidh G972 3l &1 &1
Section-C - Q. No. 26 to 31 are short answer type questions, carrying 3 marks each.

WS- & J99 T&126 T 31 7% TYSTIT FHR F J97 81 JAFH F973 3l F &1

Section-D-Q. No. 32 to 35 are long answer type questions, carrying 5 marks each.

G- 4 §9732 T 35 d% Sre3a0d 97 &1 JAF J995 3F] F1 &1

Section-E-Q. No. 36 to 38 are Case study-based questions, carrying 4 marks each.
Ge- T¥736 38 7% THIU STEINRG F97 &1 TA% To74 3T F1 8

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 one subpart each in
3 questions in Section-E. Only one of the choices in such questions have to be attempted.
Tv7-99 4 THW W FIE [9%cT 761 &1 a9y, -G q 2 T, @e-T 7 3 g,
GE-TH 2 3979 IR @e-T & 3 99 § @ §9% H T SaRe [deheq ger a1 T &1 9
¥4l § FacT U 81 fashey &7 ST forfaw |

In addition to this, separate instructions are given with each section and question, wherever

necessary.

3% SIIRF, STTIFATAR, TAF STTYIT 3R J97 & G Fehifaa (1 faw 13 &1

Use of Calculator is not permitted.

FeTpoict 3 FANT Bt SFART TET &1

Draw neat figures wherever required. Take m = 2—72 wherever required if not stated.

STeT 41 o 79T g, T [ ad | gl Y1 SavIHdl 8, m = 2—72 goll

149-Maths 2



SECTION-A /@Ug -<h

Question number 1 to 20 are multiple choice questions of 1 mark each.

9T HET 1 ¥ 20 Tk Tgfashedid Y99 & | Uieh U9 1 3{eh T & |

3 2. \?
1. Order and degree of the differential equation 4y _ 2 4y + dy _ xy® are; 1
dx® da” dx
respectively :
(@ 2,3 (b) 2,1 (c) 3,2 (d) 3,1
3 2.2 .
st el 1Y _ 5[ 4y +d_y:xy3ﬁﬁﬁ£ 3R I HET: T
dx® dx? dx

(@ 2,3 (b) 2,1 (c) 3,2 (d) 3,1

2. The solution of the differential equation dy + l+cos2y _ 0is: 1

dx 1-—cos2x

(a) tany+cotx=c (b) tany—cotx=c
(c) coty+tanx=c (d) coty—tanx=c
stret et Y 1FC0S2Y ey,

dx 1-cos2x
(a) tany+cotx=c (b) tany—cotx=c
(c) coty+tanx=c (d) coty—tanx=c
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3.

The image of the point (a, b, ¢) in yz - plane is :

(a) (—a,b,0) (b) (a, —b, —¢)

© (Ob0o) (d) (a,0,0)

f5i3 (a, b, ¢) =1 yz-GFaa § yfdferd ¢
@ (abo) ®) @ b 9

(© b0 (d (0,0

If a line makes angles 45°, 90° and 135° with x, y and z -axes respectively, then its
d.c’sare:

1 1 1 1
(a) —2/0,—2 (b) ﬁlol_ﬁ

1 .1 1 1
© VG @ 7O 75

I T TG «, y 3R z ST&T o T2 HA: 45°, 90° 3R 135° o IV AT 8, A 59 fah-
HIAEA €

1 1 1 1
(a) —2/0,—2 (b) ﬁlol_ﬁ

1 .1 1 1
© ~HFHV5H @ 7O 75
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5. Letf:R— Rbe defined as

2x,x>3
f(x)=4x%, 1<x<3

3x, x<1

Then, f(=2)+f(2) + f (D) is:
(a) 18 (b) 11

A foh e f: R — R 9Refya ©
2x,x>3

xz, 1<x<3
3x, x<1

f(x)=

@ f(-D+Hf @+ () 7

(a) 18 (b) 11

6. If flx) = _[t sint dt, then f'(x) is:
0

(a) cosx + xsinx

(c) xcosx
afg fx) = 3]"( sintdt &, @ f/(x) ¥ :
0

(a) cosx + xsinx

(c) xcosx

(b) xsinx

(d) sinx + xcosx

(b) xsinx

(d) sinx + xcosx

14

14

149-Maths
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7.  The area of the region bounded by the x-axis, y?>=x and x =4 in sq. units is : 1

@ 22y B2 g e @ 3

x-318, 2 =x 3R x =4 ¥ TR & F1 &=kt (7 ghre H) @ -

3242 82 16
@ 5 0) - © 16 @
8. If the points P (2, 4), Q (0, x) and R(4, x + 6) are collinear, then the value of x is : 1
(@ 0 (b) -1 (© 1 (d) 2

afe @19 foig P (2, 4), Q (0, x) 3R R4, x+6) W@ E, A x FTAM 7 :

(@ 0 (b) -1 (© 1 (d) 2

9. The probability of obtaining an even prime number on each die, when a pair of 1
diceisrolled, is:

W | =
—~
S
~
©
2
—
&
o

(a)

W |-
—~
S
~
©
2
—
&
o

(a)
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10.

11.

12.

2x%2 -1
x4

@) (1) (b) [0, =) © [1,) (d) (0, =)

The function f(x)= , x>0 decreases in the interval :

1 ~ . .
weH f(x)="——F—,x>0 9 e § g ¢, T/ © -
X

@ (1) (b) [0, =) © [1,=) (d) (0 =)
2 0 2
The matrix A=|0 2 2|isa/an.
2 0 2
(a) scalar matrix (b) identity matrix
(c) symmetric matrix (d) square matrix
2 0 2
AqPg A=|0 2 2| T+
2 0 2
(a) Afew g @ (b) qEHE TTE §
(c) wwfHd e © (d) ot eTrE R

Points A (0,4,1),B (2,3,—-1),C(4,5,0)and D (2, 6, 2) taken in order are vertices
ofa:

(a) rectangle (b) rhombus

(c) square (d) parallelogram

&g A(0,4,1),B(2,3,-1),C(4,50) 3R D (2,6,2) SH A H ;MY T :
(a) TR T 6 (b) Tk EHEGS R

() THFH (d) T I =S

149-Maths 7



13.

14.

15.

The number of points of discontinuity of function, f(x) = [x], where [x] is greatest
integer functionin (2, 7) is :

(@) 4 b) 6 (©) 5 d) 7

T f(x) = [x], T [x] ST (2, 7) H T Head Uit word &, 59 fageil w e g,
T G ®

(@) 4 (b) 6 (© 5 (d) 7
tan”'x
e :
T dx isequal to:
(@) e Tic (b) e'+c
(c) tan~lx+c (d) xtan"lx+c
etanflx
| - dx R e
x
(@) e Tic (b) e'+c
(c) tan~lx+c (d) xtan"lx+c

3
If matrices A=[2, —3],B= {_2},C=[4,5] andD={ 5

} are given, then AB—CD
is

(a) [-10,31] (b) 78 (c) [3] (d 3

afg SR A=[2, —3], B= {_32}, C=1[4 5] 3R D= {_ﬂ ¥ AAB-CD?:

(@) [-10,31]  (b) 78 (©) [3] (d) 3
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16.

17.

18.

If two events X and Y are independent, then :
(a) they mustbe mutually exclusive

(b) sum of their probabilities is 1

(c) both option (a) and option (b) are correct

(d) both option (a) and option (b) are incorrect
afg 1 A X @R Y w6 &, @

(a) X 3IRY TRER 19 € |

(b) TR WifeRarsti w1 4 1 81

(c) THi fashed (a) 3R (b) T |
(d) TF fased (a) 3R (b) W& & €

If the derivative of tan~! (a+ bx) takes the value 1 at x=0, then :

(a) 1+a%+b=0 (b) a?-b+1=0
(c) a+b2-1=0 (d) a—b>—1=0
I tan 1 (a+bx) F STaHAS H x=0 R AF 1 &, I :
(@) 1+a’+b=0 (b) a?—b+1=0

(c) a+b>—1=0 (d) a—b*—1=0

f(x) =x"* has a critical point at :
@) x=e O = © x=1 @
f(x)=xxwm1%|§% :

() x=e (b) *=2 (€ x=1 (d)

149-Maths 9



Question numbers 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 :

W9 HE&AT 19 3R 20 AR oR U deh 3menfiia wo &1 St e fou o ¥ i ues =t
MUHY (A) AT TEY i deh (R) GIT Sifeha fhaT 0T & 1 37 W91 o Hal ST Al feu e
wIEl (a), (b), (c) 3 (d) ¥ ¥ AT S|

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

MR (A) 3R qeh (R) I el § 3R ek (R), TR (A) T &l AT AR |

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct
explanation of the Assertion (A).

AfeReM (A) 2R ek (R) SF1 9! €, W deh (R), TR (A) i T2 =men T2
H T

(c) Assertion (A) is true, but Reason (R) is false.

fieRer (A) TE €, g ek (R) T © |
(d) Assertion (A) is false, but Reason (R) is true.

SR (A) TTeTd T W deh (R) T &7 |

N

- — —
19. Assertion (A): In a triangle ABC, AB+BC+CA=0.

Reason (R): If KB:;, BE=E, then KC =;+l—)>.
aRmReT (A) : U TS ABCH AB+BC+CA=0 ¥
7% (R) : afz AB=a,BC=b % & AC=a+b I

149-Maths 10



20. Assertion (A): For matrices X and Y, (X +Y)2# X2+2XY + Y2

Reason (R): For matrices Xand Y, XY =YX.
AU (A) : 3T X 3R Y & faQ, (X +Y)2# X2+2XY + Y2

qeh (R) : 3T X 3R Y % forw XY = YX ©1

SECTION - B/@UE - @

This Section has VSA type of questions of 2 marks each.

3H TUS | (A TISTT Ueh o Y91 &, T8 Uedieh o 2 3k T |

2
21. (a) Ifmatrix A={

5 o } and A?=pA, then find the value of p.

RIS A{_zz _22} AR A2=pA %, @ p & HF 4 AT

OR/ 1an

, then find the value of x.

(b) If

x+2 x— 3‘

4 -3
xr—1 x—2

-1 3

afe

x+2 x—3 4
x—1 x=2

9 _33‘ %, T x T A @ RIS

149-Maths 11



22. (a) Find thevalueof: cos(sec_ J+COS€C_1 2.

12
J3
12 j 1

ﬁﬁrq . Cos|sec —= |+cosec 2

OR/ 1an

(b) Find the principal value of : cos™" (COS %‘T)+ tan”' (tan %T)

T HF J1d hifST cos ! (cos%n-j+tan_l (tan%n-j

dy 1
23 I y:\/logx+\/logx+\/logx+ ................. *, then show that a—m
afg =\/10 x+\/10 x+/logx+ 0 &, T :ﬁﬂ:L
y g g 20 A ST ’ dx x(zy_l)

24. Find a unit vector perpendicular to each of the vectors Z and 1_;,

where;=5?+6}—212 and E=7?+6}'\+212.

e — A A A
Teh U1 AT TS 910 hifS S T a IR b o TwIaq §, ST §=5i+6]’—2k

SR b=7i+6]+2k ¥

2

149-Maths 12



25. The probability of finding a green signal on a busy crossing X is 30%. What is the
probability of finding a green signal on X on two consecutive days out of three ?

Teh & ST X W 8 e faee ot wifserd 30% T | S5k 9301 Wifaehar @ T 9 |
Y R < feq 30 fame fiaerm 2

SECTION - C/®@Ug - T

This section consists of SA type questions of 3 marks each.
39 @US § 7Y ST Weh o U9 &, [0 Uedieh o 3 3 ¥
26. (a) Solve the differential equation:

(x2—y?) dx+2xy dy=0

3Toehe] HIHIUT hl A iU :

(x2—y?) dx+2xy dy=0

OR / 3195aT

dy

(b) Solve the differential equation : xlog xd—
x

+y=2logx

Fehel FHH xlogx%-i—y:ﬂogx 1 TA HITC :
X

2

. X
27. (a) Find : Jm

dx

OR/ 3teram

149-Maths 13



28. Find the intervals in which the function f(x) = sinx — cosx, 0 < x < 217 is increasing
or decreasing.

[\

8 %eM f(x) = sinx — cosx, 0 < x < 217, TEIAM ¢ 91 FHAM B |

9 AU 1A DI,

1
)’
29. Find the value of j—dX.
x
1/3
=)
J—4dx 1 T A hifTT
x
1/3
x+6
30. (a) Differentiate ¥ =m with respect to x.

\/7
)2

(aWa

T x h GrUeT 3TTHA TSI |

OR/ 3Teran

3ax+b, ifx>1
(b) Function f(x) is defined as: f(x)=122, if x=1
5ax—2b, if x<1.

If f(x) is continuous at x =1, then find the values of a and b.

B3ax+b, 3 x>1
T f(x) S YRR ORAf@ 8 0 f(x)=422, afgx=1
5ax—2b, 3t x<1.

IS fx), x=1 R GAq g, A a AR b o A F1d HifoC |

3
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31.

-

d NN A — VAN A - > -
Vectors a=5i—j+5kandb=\i—j+7k are given. Find Asothat a+band a—b

are perpendicular to each other.

TR a=5i—j+5k 3R b=Ai—j+7k RU T F \ T T A 0 R oD

a+b 3R a—b TWER TEE A W

SECTION -D/@UE - &

This section consists of LA type questions of 5 marks each.

TE GUE § Y ST Weh T o W91 & | Ueieh U9 5 3fehl ST |

32.

33.

Solve the following linear programming problem graphically,
Maximise Z =10500x+ 9000y

subject to x +y < 50
20x+10y < 800
x=0,y=0.

fre1 Yfgeh THIehTr 61 U GRT & ShifTd |
SEng|

x+y =50

20x+10y < 800

x=0,y=0

~

% A Z =10500x + 9000y Tl HAfEHTH IR HIfST |

Using integration, find the area enclosed by the circle x2+y?>=4 and the lines
x=—-landx=1.

IR o TN 9, T 12+ y2 =4 AN @S x= — 179 x =1 % s FoR &5 1 &%
1A whifST |

149-Maths 15



34.

35.

(a)

(b)

Find the shortest distance between the lines
— A A A - A A A
r= (1+N)i+(2—=N)j+(1+N)k andr= (2+2p)i+(=1+p)j+(-1+2p)k

@ 1= (140)i+(2=\)j+(1+0)k iR

-

r= (2+2u)§+(—1+p)§+(—1+2p)12 o ST ! =LAqH gL 1 ity |

OR/ 1&n

Find the coordinates of foot of perpendicular drawn from the point
x+5_y+3_z-6
4 -9

P (2,4, —1) on the line . Also, find the distance of P from

the line.

fag P (2,4, —1) @ x:5=y13=2_96 W Gl T o % e % i 9

HIfT | fag P ot €t T Y@ 9 g ot 9 wifSw |

Let Z be the set of all integers and R be the relation on Z defined as
R={(a,b):a,beZand (a—Db)is divisible by 5}. Prove that R is an equivalence
relation.

A foh 7 |t quiiehl 1 ¥H=E 7 3R Z W §aY R 39 YRR GRIG
R={(a,b):a,be Z 3R (a—b) 57 9 &} fag FifST fF R T Jouar Gae T

OR/ 1an

x+1, if xisodd

x—1, if xiseven

Show that f: N — N given by f (x)={ , is bijective.

x+1, afgxfom &
e NN, f(X)= r—1, o xeT 7 I QRCATISA et Teheht

3TeTE! ¥
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SECTION-E/@Us - &
This section consists of 3 case study based questions of 4 marks each.

TH GUS W 3 YehTUT AT U9 & | Ueeh U9 ok 4 3T §

36. The management committee of a residential colony decided to award some of its
members (say x) for honesty, some (say y) for helping others and some others
(say z) for supervising the workers to keep the colony neat and clean. Three times
the sum of the awardees for helping others and supervision added to two times
the number of awardee for honesty is 33. If the sum of the number of awardees for
honesty and supervision is twice the number of awardees for helping others,
answer the following questions :

(i) Represent, “Three times the sum of the awardees for helping others and
supervision added to two times the number of awardees for honesty is 33” in
equation form.

(i) Represent, “The sum of the number of awarderes for honesty and supervision
is twice the number of awardees for helping others” in equation form.

(iii) (a) Let sum of awardees is 12. Then solve these three equations using

matrices to find x, y and z.
OR
(b) If 3x + 4y + 3z =40, then using matrices solve the three equations for x,
yand z.

Ueh STETE STl 1 gag ®Aet 3 Hyv=a o 6 a8 o1 9 9wl

(AT x)%1 SAMGH, $© (FMT i) & TH hl TEEd wH & faw AR $8 =40

(| z) Sl HIGHT b1 GeX TR Wos WA o e sreiged o=l s e s e

%I < | TR St Tl iR e w3 & fag TiRaifie ure & arel o o A,

SAMRR o T aTfaifies 9 e arell o G I Sited W 33 T 2ial ¢ | afe SHME

3R e o fow WRTITYeR 9T A arell st W&, TRI i Aeg & aral o g &,

@ =1 gl & s @

(i) ‘'R w FeEar iR Fhe s o fau qiadifies 9 s Sl o 94 9 F,
SAMERI o TaTT TGl T e aTell o G | 1 Siied W 33 U gl g &l
THIAIO o ®9 | YA i |

(i) ‘' TAMERI SR fRi&rr & forg TiRaifies I i arell st €&, S8 ol 78
el | AT ' Rl WHIRO ok €9 T YSRId HifWT |

(iil) (a) WMk F& AW IH Al o0t T&AT 12 %, T TR fafy ¥ 37 T et 9

X, Y Wz%ﬁﬁl’ql
3ar
(b) MG 3x+4y+3z=40%, T TRl % ITAN F A= THIHIUN T TA HTH v, i
3R ZWWI
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37. Electricity is very important in our lives. We daily use bulbs. A company has three
machines X, Y and Z, which manufacture 50%, 40% and 10% bulbs respectively.
Owner hired an expert to know the quality of bulbs, who noticed that2%, 1% and
3% of the bulbs produced by machines X, Y and Z respectively are defective. A
bulb is picked up at random from the total production and found to be defective.
Now answer the following questions.

(i) Find the probability of (a) selecting a bulb produced by machine X, (b) selecting
a bulb produced by machine Y.

(i) Write the probability that machine Z produced defective bulb.

(iii) (a) Find the probability that picked defective bulb was produced by machine
X.

OR

(b) Find the probability that picked defective bulb was produced by machine
Z

SR Site | forstelt o1 agd He<d © | 9 Widfer desil o1 WA id § | Teh w1 & I
T 7R X, Y 3R Z €, S fom a9t 50%, 40% 3T’ 10% ol ohl Scd1ed Sl & | Jifeleh
3 T ToRIv= =l SIesil st T[UrEdT S S & fore e fean iR sam s fean fa X, Y
IR Z B SedTfed aIedll | ShHSl: 2%, 1% 3R 3% &cd WY § | el Scdied H 9 Teh dedl
I A T AR 98 T bt | 19 1 g & R S|

(i) RAT T HIFTT R (a) FRMF X 1 T a9 I 61 IR (b) TRAF Y 1 T ofcdl
aaicall

(i) TifreRdr I KT for wefta Z 3 @e sied Iedtfed foran |

(iii) (a) IFIGRAT A RITSIT T AT T T sedd 7L X 7 Icarfad fomam e

SOE)

(b) IR ST HITSTT foh A1 T2 @ siesl A3 Z 3 Scarfed foram o |
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38. Walking is very good for a person’s health. So, two friends decided that they will
go daily for a walk. They visited nearby parks and were attracted to a big park
which mentioned that this park is in shape of an ellipse and can be written as
x%+4y?=16. These two friends tried to find out what will be measurement of the
sides of the greatest rectangle that can be drawn in it. Answer these questions to
help them.

(i) Iflength of the rectangle is 2x and breadth is 2y, then write area A of rectangle
in terms of x.

(i) Find x when 1 .

(iii) (a) Find the dimensions of the rectangle which has maximum area, using
tirst derivative test.

OR

(b) Find the dimensions of rectangle which has maximum area, using second
derivative test.

T A & Treed & foe TR 1 9ga o7t a1 ©1 ofa: < fisl 2 freaa foeen f 9
gfafe TR HLT | S 99 & Ik B 7T IR T o< Ureh 3 3! 3Ry foman forg o feran
T3TT o1 Toh SHRT TR e o1 § ST 38 THe &9 H 42 + 412 = 16 for@n s g&ar § |
29 < sl A I8 At RI ki o g8k 3iet afe werd sel eTerd Eien |, o 3Heh
SISl =T S-I1 AT BT 2 Seh! TRl o ToTQ 101 T¥H1 & IR ST

(i) IS Ta T cdaE 2 IR =ASE 2y T, T T o &% A Sl x h 051 § faf@q |

(ii) aai—‘:=0 8, T x I ST

(aWa o

(i) (a) Y TheTS &IV GRI S 3T i fOHTT F1d hifoTa fSreeht St Stfrehay
gl

SOE)

(b) Tadia sTershers Tieror gRT ATy &Thet aTet 2T ki fommd Ja shifste |

-00o0-
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