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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(1i1)

(1v)

(v)

(V)

(vit)

(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 calculators is not allowed.

SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

65/4/1

3 ! + “L 1| then :
x_z_ y_5_ =9/ en :
(a) x=1, y=2 (b) x=2, y=1
(c) x=1 y=-1 (d) x=3, y=2
_ Wile i
The product _ab . E . is equal to :
aZ+b2 0 L [@+bP 0
(a) 9 .o (b) o
0 a“+b* (a+b)* 0O
.9 2 ) i ]
a“+b” 0 a 0
(c) 212 g (d) 0 b

~ Page 3 P.T.O.



S
3. ACATH TN AYE R M AZ=AZ, @ I1+A)°—-3A T B :

(a) 1 (b) A
(c) 2A (d) 3I

4, T APZ A=[1 2 3] 8, O TG AA' & (S8 A’ AR A &I UNEd 8) :

1 0 O
(a) 14 (b) 0O 2 0
0o 0 3
1 2 3
(c) 2 3 1 (d) [14]
3 1 2
X+y y+z z+X
5 Z X y | ohl HIH %
1 1 1
(@) O (b) 1
(c) X+V +Z (d) 2&x+y+2z)
6. Pdd f(x) = | x|

(a) B TG Hdd 9 Idhd-1d & |
(b) kel Ht dd 9 S+ T8l @ |
(c) B NIE 9dd &, U-d x = 0 ! BISHL AY & A8 G- & |

(d) B T8 9dd &, Wq Adha-T hal Yl T8 8 |

7. Ak y=sin? (x3) &, d ? ST B

X

(a) 2 sin x° cos x° (b) 3x° sin x° cos x°

(c) 6x2 sin x° cos x° (d) 2x2sin? (x°)

65/4/1 ~~~~ Page 4



3. If A is a square matrix and A” = A, then (I + A)2 — 3A is equal to :
(a) 1 (b) A
(c) 2A (d) 31

4, If a matrix A = [1 2 3], then the matrix AA’ (where A’ is the transpose

of A) 1s :
1 0 O
(a) 14 (b) 0 2 0
0 0 3
1 2 3
(c) 2 31 (d) [14]
3 1 2
X+y y+z z+X
5. The value of | z X y |18
1 1 1
(a) 0 (b) 1
(c) X+V+Z d) 2x+y+2z)

6. The function f(x) = | x| 1s
(a)  continuous and differentiable everywhere.
(b)  continuous and differentiable nowhere.
(c) continuous everywhere, but differentiable everywhere except at x = 0.

(d)  continuous everywhere, but differentiable nowhere.

dy .

7. If y = sin? (x?), then I is equal to :
(a) 2 sin x° cos x° (b) 3x° sin x° cos x°
(c) 6x2 sin x° cos x° (d) 2x? sin? (x°)

65/4/1 ~ Page 5 P.T.O.
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8. Ie5 logx qx ST 2

(a)
(c)

X5

— +C
3

5x4 + C

9. g J.szdx -8%,dl ‘A’ HIHA B :
0

(a)
(c)

10. 39 GHRUT x dy

dx

(a)
(c)

(dz g
11.  3dehdd THIHII —
Hx
ShH3: % ;
ey 2. 2
(c) 2.3

12. @fewr 4i —3k b fesn & weh A afew 2

(a)

(b)

(c)

(d)

65/4/1

2
3

e_y

X

Iz, 2 A

141 —3%k)
B

1 A A
— (41 -3k)
ﬁ
1 A A
— 41 -3k)
J5

(b)
(d)

4
10
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10.

11.

12.

65/4/1

I 2 198X 4+ is equal to :

5 6
(a) % +C (b) % +C
() 5x*+C (d) 6x°+C

a

If J.3x2 dx = 8, then the value of ‘a’ 1s:

0

(a) 2 (b) 4

(c) 8 (d) 10
The integrating factor for solving the
X dy -y = 2x2 is :

(a) e (b) €%
© x G

differential

equation

The order and degree (if defined) of the differential equation,

(12, )2 3
dy n (d_y) — x sin [%) respectively are :

el
L dx” dx
I 42 2 (b) 1.3
€ 2,3 (d) 2, degree not defined

A unit vector along the vector 41 — 3k 1is:

(a) %(4? _3k)

(b) %(4‘3‘ _3k)

(©) %(4? _3k)
@ L@l -3k
J5

N Ny ey "y Page T

P.T.O.



5

13. FR AR 2 AN b F AT F R 0L, A a . b >0 Fad q§ BN, I -
2
7T

IN

0

IN

(a) 0<6< g (b)

IA

0
(c) 0<B<m (d 0<6<

14. ﬁg (p, q, r) i y-Q&Tﬁ@% :

(a) q (b) |q]

(© la| +r] (d)  p2+r2

15. 3TEHHI 3x + 5y <7 1 & TY=T ® :
(a) @1 3x + by = 7 W TEd Tog31l sl BIgH AT W xy-ad
(b) @I 3x + 5y = 7 R Ted fogat & @19 qU xy-d

() W@l 3x + by = 7 W feq foigati =1 Big a8 ol 141 dd f5ew
el-forg ot 2 |
(d) 98 Gl 31 q oo gor-fog 78 7 |

16. T=fciigd 4 € shia-a1 forg 01 g1 SEHeh1atl ol Gqse Ll 2 ?
2X +y<10ddT x + 2y = 8

(a) (— 2, 4) (b) (3, 2)

(c) (— 5, 6) d) @, 2)
17.  af: v Y ¥ femwmE [1 l l] 5 qr

(a) Dca<l (b) a>2

(c) a>0 (d) a=++/3
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_ > > - o
13. If 0 is the angle between two vectors a and b,then a . b > 0 only
when :
m T
0<0<— b) 0<6<—
(a) <8< (b) >
(c) O0<O<m (d) 0<£0<nr

14. Distance of the point (p, q, r) from y-axis is :

(a) q (b) |q]

© |q| + r] (d p?+r?

15. The solution set of the inequation 3x + 5y < 7 is ;
(a)  whole xy-plane except the points lying on the line 3x + 5y = 7.
(b)  whole xy-plane along with the points lying on the line 3x + 5y = 7.

(c) open half plane containing the origin except the points of line
3X + oy = 1.

(d)  open half plane not containing the origin.

16. Which of the following points satisfies both the inequations 2x + y < 10

and x + 2y > 8 ?

(a) (=2,4) (b) (3, 2)
(c) (— 95, 6) d) (4, 2)
. : : . 1 1 1
17. If the direction cosines of a line are (—, -, —) , then :
a a a
(a) O<ax<l (b) a>2
(c) a>0 (d) a=++3

65/4/1 ~ Page 9 P.T.O.
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18. A Gd Sl <hl JTi¥ehdl %%, Sefeh Boh 99 Sicid ohl TIIehdT %% | Th &l

q2T 1 IdTd GHI 39 ST o G Tt e ¢4 <hl ITiiesdr 2 -

X
20
9
20

(a) (b)

(c) (d)

Gt Ot =

g7 &7 19 3N 20 FYHY7T TF T% SETRT 97 & 3R o9& Y97 T 1 3HF
& | G F7 1T 7T & 1574 T @ 3715HeT (A) I G H1 T (R) ZRT 3l 1537 7T
g | 37 F991 & @&l I 19 17T 7T FisT (a), (b), (c) 37K (d) & T g7 ForT |

(a) ATHHYF (A) AR b (R) THI &l 8 AR dob (R), 3THH (A) i Tal
ST hLdl 2 |

(b)  IMUHIT (A) 3R o (R) GHI Tal &, g a (R), ATTHAA (A) i &
ST 7T Hdl g |

(¢)  AMMHIT (A) T&l 2 971 9 (R) TId & |
d) 3T (A) Toid & 997 9% (R) 98 2 |

19. 37497 (A): GH TRIVIHA Bl o 394 I H JhH 81d § |

7% (R) : tan~! x % Teh&l x € R & ToTT ekl 1 AfEedcd 7 |
20. FIT(A): Y@ 1 = a;+Ab; T 1 = a, + uby TER Foad ¥, 5
e
by . by =07% |
e - o> >
aEDF(R) Wﬁr =al+kb1?'[93|1r =32+}J.b2 %aﬁawwe,
-
b, . b,
cos 0 =——=——=— g Jed & |
| by 11b, |
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18.

The probability that A speaks the truth is % and that of B speaking the

truth is % The probability that they contradict each other in stating the

same fact 1s:

7 1
3 4

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. 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.

19.

20.

65/4/1

(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 and Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is true.

Assertion (A) : All trigonometric functions have their inverses over their

respective domains.

Reason (R) : The inverse of tan~! x exists for some x € R.
_ _ — — — — =5 =2
Assertion (A): The lines r = aj+ Ab;y and r = a9+ unby are

_ >
perpendicular, when by . by =0.

- o

ﬁ.
Reason (R): The angle 6 between the lines r =aj+Ab; and
—
= b, .b,
r = ag+ pbg isgiven by cos6=———
b (D, |

~~~~ Page 11 P.T.O.
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3G @V H 37fd TH-3T09 (VSA) FHR & J97 &, 78 J9% & 2 37% & |

21. (&) y=sin"1(x2-4)k I Fd HiT |

HAAT

(@) WM | SHINT :

=i [ 7%)
COS COS| — —
3

b —

22. ﬂﬁ(X2+y2)2=xy%,Fﬁ %X Td <hITSTT |
X

23. f(x) =5 + sin 2x G 90 % o AUhad 9 Jddd A 1A hilaT |

24, ARART i + 3 + k HIART pi + ] — 2k mgm%%,a‘fpw/%qm

T I |
25. (%) forg (2 1,8 % d W A an T T o-Y o S22,
_i3=%=§aﬁ%5v'wdﬁ@%@waﬁﬂwwm?ﬁﬁm
HAAT

'-\

(@) Uh @1 & TR 5x — 3 = 15y + 7 =3 — 10z &8 | 39 @1 o
feep-shramsa faflay g 39 W e weh fog & fgems sma i |

65/4/1 ~~~~ Page 12
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SECTION B

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

21.

22,

23.

24.

29.

65/4/1

(a)  Find the domain of y = sin~1 (x% — 4).

OR
(b) Evaluate :

1l [ T ]_
COS COS
3

IF 6 + y2P = xy, then find 2.,

dx

Find the maximum and minimum values of the function given by

f(x) = 5 + sin 2x.

e A - AA ARG
If the projection of the vector 1 + j + k on the vector pi1 + j — 2Kk 1is E

then find the value(s) of p.

(a) Find the vector equation of the line passing through the point
(2, 1, 3) and perpendicular to both the lines

x—-1 y-2 z-3 X
1 2 3 7 -3
OR

(b)  The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the
direction cosines of the line and find the coordinates of a point

S b
2 5

through which it passes.

~ e~~~ Page 13 P.T.O.
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s 1

59 G § TY-3R1T (SA) FHR & 97 &, 1574 Jcdeh & 3 37% & |
26. Elﬁ?m’:lﬁm:

J' X2 X +1
(x +1)* (x + 2)
27. (%) ¥H 9 HITC :

/2

J‘ egx(l—sm&(]dx
1 —cos 2x

n/4

HAAT

28. (%) T4 HINT :

HAAT
(@) ¥ | HINT :
n/2
J.\/Sin x cos® x dx
0

29. (%) IAdehol GHIH g—y:“y, y(1) = 0 =1 fafdre gt 3ma Fifsw |
X X

HAAT

(@) 379kl THIRUT eX tan v dx + (1 — e¥X) sec? y dy = 0 bl HUh BA AT

hITSTT |

65/4/1 ~~~~ Page 14
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20.

27.

28.

29.

65/4/1

Find :

(a)

(b)

(a)

(b)

(a)

(b)

SECTION C

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

j x2+x+1
(x + 1)2 (x +2)
Evaluate :
1t/ 2 '
02X (1 — Sin 2}{] dx
1 —cos 2x
n/4
OR
Evaluate :
2
J e
1+5%
-2
Find :
X
s dx
\/ b —de* —e°%
OR
Evaluate :
L
J‘«/sin X cos® x dx
0

Find the particular solution of the differential equation

dy x+y
dx X

OR

, y(1) =0.

Find the general solution of the differential equation
eXtan y dx + (1 — eX) sec? y dy = 0.

N Ay Ny Pag elo

P.T.O.
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30. T=fRad g TU™HT THET T AW ¢RI §A I

SERID]] X + 2y < 8,

3x + 2y < 12,

X, y=>0
% AN z = — 3x + 4y I =9 HH FTd hiT |

31. 30 Sodl sl Th el H 4, [0 6 dod @4 g, zaﬁwwmmwm
Ueh-Ush hich IqEATIH Gfgd HehTell =T | WU Sl hl AT bl UTRIhdl &
A hINTT, 37d: @S Sodl shl TEAT 1 ALY T hIT |

Wus ¥
39 @US H FH-3TIT (LA) JPR & J97 &, 974 I & 5 3% & |
1 -1 2
32. 3YE A=|0 2 -3 | I JchH M VT | b A~1 & I 4,
3 -2 4
Mg Tl FMoh x —y +22=1; 2y — 32 =1; 3x — 2y + 4z = 3 &l &8
I |
33. THThGH o TIN U, WIaT y2 = 4ax d9] 39 TMYAd ¥ R &F 1 &%
Td ShIT |

34. (%) A N, Tl Yrehd FEAT3 o FH=I ! Y LA 28 901 N x N § Th
geY R, 39 YR IRATYd 2 T (a, b) R (¢, d), I ad(b + ¢) = be(a + d).

gy fob R Ueh Joddr 999 7 |

SOEI

(@) II'FITf:IER—a.—g;»—}]R, f(x)—S 7 SR YRYTNG Teh %aid & | oSy
. W X

o5 Uk Tahehl BAq & | I8 ol ST FIU 6 £ UF 3AT=D1eh B 2 AT

&l |
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30. Solve the following linear programming problem graphically :

Minimise : z = — 3x + 4y
subject to the constraints

X + 2y < 8,
3X + 2y < 12,
x, v = 0.

31. From a lot of 30 bulbs which include 6 defective bulbs, a sample of
2 bulbs is drawn at random one by one with replacement. Find the
probability distribution of the number of defective bulbs and hence find
the mean number of defective bulbs.

SECTION D

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

1 -1 2
32. Find the inverse of the matrix A =|0 2 —3 |. Using the inverse,
3 -2 4

A_l, solve the system of linear equations

X—y+2z=1; 2y—-3z=1; 3x—2y + 4z = 3.

33. Using integration, find the area of the region bounded by the parabola
y2 = 4ax and its latus rectum.

34. (a) If N denotes the set of all natural numbers and R is the relation on
N x N defined by (a, b) R (c, d), if ad(b + ¢) = be(a + d). Show that R

1s an equivalence relation.

OR
[ 4 . 4x
(b) [etf: R —<——=} = R be a function defined as f(x) = . Show
. 3, 3x +4

that f is a one-one function. Also, check whether f is an onto

function or not.

65/4/1 ~~~~ Page 17 P.T.O.



35. (%) euise for f=fafea @ wer gfeesd 738 2

x—1 y+1 z-1 x+2 y-1 z+1

3 2 5 4 3 —2

JAAqAT
(@) W@ 2x =3y =—zAAT6x = —y = — 4z % S I HIU T DI |

dis &

3 GG H 3 YHT I7eTIT STETRT J97 &, [575 Iedeb & 4 37F & |

ThI0T AEYIA - 1

36. WM f(x) Ueh ATEdeh HH IATAT BA- @ | dl 3Eh

e ®TU Y& ol Fagsheds (L.H.D.): Lf’(a) = lim f(a —h)—f(a)
h—0 —h

. ¢ Uy 1 IEHe (RE.D.): Rf(a) = lim L2+ =@
h—0 h

1Y &1, Ueh | f(x), x = a T T hadldl & Iic x = a W 39 L.H.D.
3R R.H.D. &1 AfEdcd 8 9T A1 99 & |

fh—S,le
hod f(x)=<x%2 3x 13
+—,x<1
4 2 4
o foru fAmferRad oAt s 3T dif

i) flx)HTx =19 TN Y& K ghasl (R.H.D.) F=T 2 ?

i) fix) BT x =19 S0 9] & Aghdst (L.H.D.) FT 8 ?

(iii) () = HINC foh R x = 1 T HaA f(x) TTHAET & |

S PE)
(i) (@) {(2) a1 (- 1) F1d hifT |

65/4/1 ~~~~ Page 18
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35. (a) Show that the following lines do not intersect each other :
x-1 y+1 z-1 x+2 y-1 z+1

3 2 5 4 3 -2

OR

(b)  Find the angle between the lines
2x =3y =—zand 6x =—y =—4z,

SECTION E

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

Case Study -1

36. Let f(x) be a real valued function. Then its

e Left Hand Derivative (LH.D.) : Lf(a) = lim -2~ =@
h—0 —h
+  Right Hand Derivative (RH.D.) : Rf'(a) = lim Ha+ h}i — f(a)
0

Also, a function f(x) is said to be differentiable at x = a if its L. H.D.

R.H.D. at x = a exist and both are equal.

|x-3|, x>1
For the function f(x) =<x2 3x 13
T—E-+—:,:_se;<:1

answer the following questions :

(1) What is RH.D. of f(x) atx=17?
(11) WhatisL.HD.off(x)atx=17?
(111) (a) Check if the function f(x) is differentiable at x = 1.

OR
(111) (b) Find f"(2) and (- 1).

65/4/1 ~~~~ Page 19
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37.

65/4/1

JehI0T HEJIA - 2

Ueh Waq §HTH ATl 3hgl, Ueh TAIC W 4 el T YTk’ &1 1 M oidl & |

gSdlcl o ShILU S5 © HIHhl o HMH YT A 31 Y hl JI¥ehdl 0-65 3 | 98d 4
gEeht o 9 84 W U F &k TEA | GU 7 AW I ARHar 0-35 8 | A
HTHehi o BT T A W HE 99 T G &H i JTR¥IRaT 0-80 7 |

qH1 : Ep : (EYd T 8 39 9241 1 9 9g8d ° A i 9 A8l 3

E, : F&Uq &dar 8 98 9241 Sia a3 A M 9T 379; AR

E : F&Ud sl § T & I99 T 90 7 914l @ |

SRR AT o YR W, ARG I941 o I ST -

(1) |9l HfHel o M T M Hl TR FA1 7 2

(ii) M T W U 7l A hl TTAhdl =1 7 ?

(iii) (%) Team T @ foh R THY WU &l T, 1 98d H ARl 6 HH T

q 37 <hl UTRIehdT =T 3 2

HAT

Gii) (@) T T 7 Tob ™ 90 W qU & T, 9 9 AUl & HE W
3ufeerd g4 it ITfrehdr &= 2 2

~~~~ Page 20
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37.

65/4/1

Case Study - 2

A building contractor undertakes a job to construct 4 flats on a plot along
with parking area. Due to strike the probability of many construction
workers not being present for the job is 0:65. The probability that many
are not present and still the work gets completed on time is 0-35. The
probability that work will be completed on time when all workers are

present 1s 0-80.

Let : Eq : represent the event when many workers were not present for

the job;
Es : represent the event when all workers were present; and
E : represent completing the construction work on time.

Based on the above information, answer the following questions :

(1) What is the probability that all the workers are present for the job ? I

(11)  What is the probability that construction will be completed on time ? I

(111) (a) What is the probability that many workers are not present

given that the construction work is completed on time ? 2

OR

(111) (b) What i1s the probability that all workers were present given

that the construction job was completed on time ? 2

~~~~ Page 21 P.T.O.



5

Th{U0T AEIHA - 3

38. IS % YAl Weh 321 ohl QAR ol Teh HIES oL, Teh FIAThR SF SHMI dATEd &
Srgeht Srehl 9 ATsSt W AR ol 918 AT 9@T8d & (SE1 o o fe@m 8) |
3Teh q1H &S o forw 200 Hiex <l R 2 |

.-—*wmm.ﬁ-".r .._ 3 1 N .hi
=TT et

N qﬂ*

i I I _I
: ! :
e U . S i e P Wd vk ey i
s = o » + . .. ; :
r g 1 I- 1
. 26 § i E
e A< I e el W - i - :
e chssscmmmmmmmeatee it SIS Sl R L ﬂh;# L ;
— iy v g, gl -y -G [ T -
e =
— Sohibe G- . _ i

e e By [ WE t

B o i s e e
il i B B iy el AR e it -
e L s tiiR I LARER RN
i 4

[ren———— S S
“_-—-Jmﬂurdﬁﬂf e _"' i
o s el A S :

i 151

| | (] ' -- § " *1 EE ';;.
% ' i . 5 ] . TER i ] ; ]
* & 8 '_i' S H ! § F e B : 5 - 4_.I _il"_’_ v !
1% FITEENL i o L A et ol WA
™ " ¥ | 3 - i H F. = ! & 1 u : &
i b i s & 1 k : i 13 ! ' i r
; ] - i » i 1 .r f I b ’ & T ,.;
5L s T 2889 z f'; ' i ] ’ ] .
: | i ; : ¥ :I . " . i

¢

ST YT h SMER R, FAfeiad sedi & It T :

(i) HMEI SN H 3¢ el GAR o deaqd {138 i aelg X’ Hiel 8 adT 3¢ ahl
SR @ FHIGL 9158 i @a18 ‘y HIX 8 | A o el dR hl TG
O3 (T9Y) JTd IS aAqT SFT 1 &% A(x) o fafEu | 2

(i)  A(x) T STHdH HE JATd HITAT | 9

65/4/1 ~~~~ Page 22



3PM & LALAN'S

%EI
St
Case Study - 3

38. Sooraj’s father wants to construct a rectangular garden using a brick wall
on one side of the garden and wire fencing for the other three sides as
shown in the figure. He has 200 metres of fencing wire.
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Based on the above information, answer the following questions :

(1) Let ‘X metres denote the length of the side of the garden
perpendicular to the brick wall and ‘y’ metres denote the length of
the side parallel to the brick wall. Determine the relation

representing the total length of fencing wire and also write A(x),

the area of the garden. 2

(11) Determine the maximum value of A(x). 9
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