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Yt o7 T & /

59 Y75 H 29 I97 8 5 IR @I B [A9IfG7 8 - 37, &, G AU G | @S H H4 T &
for78 @ 9% b b HT & | TS THE Jo7 8 977 @ I AF 1 b H1 & | T8 T H
11 5%7 8 575 @ 379% R 31 #71 8 | @S § 7 6 F97 3 15778 @ Yoo &: 37 HT 5 |
GUE 37 7 FH1 551 & IR T 7155, T TR ST J97 B1 STTThalgan 1qT 71 G & |
7ol J97-97 7 fadhey 781 & | 15T off @ 37 3 1 399, TS § % 3 FoAl 4, G T F 3
g5l 7§ 7o @ @ & 3 F¥I 7 Ak faweq & | 07 @it yea 7§ & 3779 vk &
fabeq 87 FATE |

FTPeIT F JIIT F AT 78T 8 | TG IF9TF &, dl T TGTHIT TRIET T

gHaE /|

. General Instructions :

All questions are compulsory.

This question paper contains 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks
each and Section D comprises of 6 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in 1
question of Section A, 3 questions of Section B, 3 questions of Section C and 3
questions of Section D. You have to attempt only one of the alternatives in all such

questions.

Use of calculators is not permitted. You may ask logarithmic tables, if required.

qig - A
SECTION - A

U9 &1 1 8 4 b & Tk 9 1 3Th hl 3 |

Question numbers 1 to 4 carry 1 mark each.

zd_zx QX24
SR TR x2 5 = 1+(dx) 1 ShifC T BT 1 I |

Find the order and the degree of the differential equation x? d—x§ = {1 + (axz) } .
2 (=1
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EI'f%:{f()c)=)c+73ﬁ'{g(x)=x—7,x € Rﬁ,?ﬁ%(fog) (x) T shHifTT |

d
If f(x)=x+ 7 and g(x) =x— 7, x € R, then find & (fog)(x).

a2 o 0 [+ |30 T A ymm e s

Find the value of x — y, if
13 y 0}_[5 6}
2[0x}+[1 217l s

Ife Th [T x-3187, y-378T AT 2-3187 T KA’ 90°, 135°, 45° o HIV §HKA & | 39 W@ h
feep-shrans Tma Hif |

YAl

30 Y@ 1 Gy THisht ST HIe S T (3, 4, 5) @ o & aenafew 21 + 27 - 3k %
THTT R |

If a line makes angles 90°, 135°, 45° with the x, y and z axes respectively, find its
direction cosines.

OR

Find the vector equation of the line which passes through the point (3, 4, 5) and is
parallel to the vector 27 + 2]A 3k,

Qg —§
SECTION — B
Y IR 5T 12 T & Tdh G 2 3h h @ |

Question numbers 5 to 12 carry 2 marks each.

St ShifSTe fob s Gfehanm * SR Wa * b = ab + 1 gRI 9iaTfya 2 (i) fg—smemd afrn
Bl 21 e (i) AT 7w fg-3mamdl 8, a1 o= 78 wrg=d gnit =1 e 2

Examine whether the operation * defined on R by a * b=ab + 1 is (i) a binary or not.
(1) if a binary operation, is it associative or not ?

65/1/2 3 E EI? [P.T.O.
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2 0 1

6. zrﬁ:A{z 1 3}%,6%(A25A)srrcraﬁﬁm
1 -1 0

2 0 1
If A=| 2 1 3 | then find (AZ—-5A).
I -1 0

7. Sl'l?faﬁli\GQ:j A/ 1 —sin 2x dx, %<x<§

AYCT
Ia i j sin~! (2x) dx.

. : T n
F1nd.j 1 —sin 2x dx, 4<x<2

OR

Find : j sin~'(2x) dx.

8. TWhRIH P y=e (a+ bx), NEH a, b @S 3= 8, Bl &G T ITAT Taehet AT
EIGEAIEI

Form the differential equation representing the family of curves y = e** (a + bx), where
‘a’ and ‘b’ are arbitrary constants.

9. Teh U8 ] B: G- ISTAT A1 2 | F(e “U8 R fowq T " g U Ihardl g, ol
(i) 5 TR (ii) 3TTerehaT 5 AHETATY, hl TTREAATS FRIT-FRAT BTl 2

YT
T IG5 TR X 3l TTIehdT 54 P(X) T TR & &, ST&T ‘K’ I3 9871 &
k , Ifex=0
2k Afex=1
PX=0=3 31 afex=2
0, 31T
‘k’ T 9T H1d I |
EAE

65/1/2 4 =0
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A die is thrown 6 times. If “getting an odd number” is a “success”, what is the
probability of (i) 5 successes ? (i) atmost 5 successes ?
OR
The random variable X has a probability distribution P(X) of the following form,
where ‘k’ is some number.
k , ifx=0
P(X = x) = 2k, ifx=1
(X=%)=9 3k, ifx=2
' 0, otherwise
Determine the value of ‘k’.
10. THuE RE w1, 2,3 A T H 14, 5, 6 R T Y forgn T 8, i Il I1am & |
' “TET 9 B Y T BT A W T <T@ A W 4 foredt 87 1 we B @ ufenfya g | 9
SHITTT foh 1 3 @ TS A T B W&ad & A1 78 |
A die marked 1, 2, 3 inred and 4, 5, 6 in green is tossed. Let A be the event “number is
even” and B be the event “number is marked red”. Find whether the events A and B
are independent or not.
. 11, Ife g A=es AN T I T A Hiem &1, d g shifere o5 37 a1 gfewt & A= 1
aREToTA[3 B |
JAYd
afa=20+3]+kb=1-2j+kamc=—31+j+2k2, @ [a b ] abfm |
If the sum of two unit vectors is a unit vector, prove that the magnitude of their
difference is \/5
OR
Ifa=2i+3]+k b=1-2]+kandc=-31+7 +2k find [a B <].
e tan x secx
12. 3@ j — tanx dr
tan x secx
Find : J
1 — tan®x
65/1/2 5 E El? [P.T.O.

[=]rad


https://amzn.to/3OwEosm

ls -4
SECTION -C

9T G113 T 23 0 b I h 4 316 & |

Question numbers 13 to 23 carry 4 marks each.

- 13. x o ToQ g1 <hifsu :tan‘1(2x)+tan‘1(3x)=%

Solve for x : tan~!(2x) + tan~!(3x) = 4

14 aﬁ'log,r(xz+y2)=2tan1@@r,zﬁ-q'sﬁsm%ﬁaxX x—%

YT
qﬁxy_yxz bé, ?‘ﬁ%fﬂﬁ EﬁliﬁlQ |

2102y = (Y dy _x+y
If log (x= +y*) =2 tan (x)’ showthatd)C x—y

OR

If x¥ — y* = ab, find %XX-

f -
15, aTaa?rFanf XS < dx.

X2+ 3x —

_ 3x+5
Find : 2+3x—18

- 16. ﬁ@aﬁﬁqﬁff(x)dx jf(a x) dx, 3 flxsmx dx =T HH T ST |

+ cos?

a a n
X sin x
Prove that j f(x) dx = f f(a — x) dx, hence evaluate 1 + cos’x
0 0 0
65/1/2 6 s
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17. 3R i+]+k 21 +5]5, 31+ 2] —skami- 6] -k s g A, B, C 3D F fRufy
Tfew & a1 T W3 AB @1 CD o o< 1 1o 31d shifste | 3ma shifsre fo s wfew
AB o CD w3 a1 7 |
If i+ JA + ﬁ, 27 + 53\, 37+ 2]A “3kand §- 6]A ~k respectively are the position
vectors of points A, B, C and D, then find the angle between the straight lines AB and

— —
CD. Find whether AB and CD are collinear or not.

18. @RIV o TUTEH! o FANT &, 1 w1 fg HfT -

atb+c —C -b
—C atb+c —a =2(a+b)(b+c)(c+a).
-b —a at+tb+c

Using properties of determinants, prove the following :

at+tb+c —-C -b
—C atb+c —a =2(a+Db)(b+c)(c+a).
-b —a at+tb+c

| t dy &
19. ?ﬁ?xzcostJrlogtan (5),y=sint,?ﬁt=%a3ma§ﬂ%€x%%mmw |

2

t
If x=cost + log tan (5), y = sin t, then find the values of —g and

d’y
dt ) att=

n
X

i 20. fe@EmTfh ¥g=I RE R = {(a, b) : a < b} R IRVING Ho9 R W o HFHHS &, T
T TE 2 |

JAYAT
g FINMTRE B £: N - N, f(x) =x2 + x + 1, G IRATT B, Teh Tahehl otd & fohg
=BG e |
BT £: N —> S, &l S BeAd £ ohT IHER 7, o1 Tfdet™ o} 31a HifS |

Show that the relation R on R defined as R = {(a, b) : a <b}, is reflexive, and transitive
but not symmetric.

OR

Prove that the function f: N — N, defined by f(x) = x2 + x + 1 is one-one but not onto.
Find inverse of f : N — S, where S is range of f.

65/1/2 7 E EI? [P.T.O.
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21.

22.

23.

65/1/2

Sk y =/3x — 2 <l 39 TG T THISHT [T HITT I I@T 4x — 2y + 5 = 0 o AT
2 | Tt formg & sk W S 3rfirets w1 gefismter off ma IR |

Find the equation of tangent to the curve y = 4/3x —2 which is parallel to the line

4x — 2y + 5 =0. Also, write the equation of normal to the curve at the point of contact.

3Tahel THIHT : x dy — y dx =[x + y2 dx ! & hifog, femmann g y =0 afe x = 1.
A

JAIHA THIH : (1 +x2)%xz+2xy—4x2=0ﬁ3@ﬁﬁq,ﬁmﬂm%y(0)=0.

Solve the differential equation : x dy — y dx =~/x% + y2 dx, given that y = 0 when x = 1.

OR
d
Solve the differential equation : (1 + x?) EXX + 2xy — 4x? = 0, subject to the initial

condition y(0) = 0.

A BT 918 HH JTd shifoTe foreres fere fe Tamd wivsea @ -

1— —14 z-— - - — g
3x:7yk :Z23Hm73x7x:y15: 652,qgaﬁamaaﬁrq%wﬁi@qw

gicese it & a1 & |

l-x T7y—-14 z-3 d7—7)c_y—5_6—z
3 a0 2 Myt 1 T

Find the value of A, so that the lines

are at right angles. Also, find whether the lines are intersecting or not.
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24.

25.

65/1/2

Qug —q
SECTION - D

9 EEHT 24 Y 29 G Tk Y9 % 6 37 & |

Question numbers 24 to 29 carry 6 marks each.

forg Hife s e 1 e 35 ikt 35 st it I 3 i g v A S
2 | i 1 SAferham 3tmRraH oft 7 <hifre |

Show that the altitude of the right circular cone of maximum volume that can be

L . A :
inscribed in a sphere of radius r is 3 Also find the maximum volume of cone.

2 3 5
zri?Az{ 3 2 —4}@,FﬁA‘IWWIW:ﬁHHﬁWﬁWﬂﬁwW:
1 1 -2

2x-3y+5z=11;3x+2y—-4z=-5;x+y—-2z=-3.
YAl

ITfyeh |fshaTat o SR g ffoiRaa steg st Sokn Ard shifse :
-1 1 2
A={ 1 2 3}
311

2 3 5
IfA= { 3 2 -4 }, then find A~!. Hence solve the following system of equations :
1 1 -2

2x—-3y+5z=11, 3x+2y—-4z=-5,x+y—-2z=-3.
OR

Obtain the inverse of the following matrix using elementary operations :

-1 1 2
A= 1 23
311

9 EEE (p.T.O.
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26.

- 27.

T fmTar & 98 9 HHT A, BAUT C 8 | SRR A 1% vl T3l b1 IcdTEH i &,
HRTT B 5% AAT SRR C 7% I 1531 1 3cTeT i & | A Tk 50% oo &
IeaTeH Ll 7, B 1% 30% v @ C T 20% a9 & Icmed i & | AfE o Scared
Th @ ST Torem STt 2 3R 39 <X 8 A1gosan FHenrelt 18 T $ehTs AUt &1, o1 59 S
A T SITE 18 B4 3B SifRrehen s IR |

A manufacturer has three machine operators A, B and C. The first operator A produces

1% of defective items, whereas the other two operators B and C produces 5% and 7%
defective items respectively. A is on the job for 50% of the time, B on the job 30% of
the time and C on the job for 20% of the time. All the items are put into one stockpile
and then one item is chosen at random from this and is found to be defective. What is
the probability that it was produced by A ?

famgati (2,2, - 1), (3, 4, 2) AT (7, 0, 6) & TSR AT THAA b HIGI & I 19 FHIHLT A
FHINT | 37q: 30 FHAA B FHIHLT [T HINT AT o5 (4, 3, 1) § TTORAT 8 3R ST 0

U o FHRR B |

YT

34 wHael 1 afew g s Sirve ¢ o= (T+]) + a0 (1 2] —k) @ fag
(~1, 3, — 4) I AT A & | 38 GAAA W g (2, 1, 4) | STo1 T A I gt 71
I |

Find the vector and Cartesian equations of the plane passing through the points

(2,2 -1), (3, 4, 2) and (7, 0, 6). Also find the vector equation of a plane passing
through (4, 3, 1) and parallel to the plane obtained above.

OR
Find the wvector equation of the plane that contains the lines

AA NN N .
= (1 +J) + A (1 +2j —k) and the point (-1, 3, — 4). Also, find the length of the
perpendicular drawn from the point (2, 1, 4) to the plane thus obtained.

[=:AE

65/1/2 10 e o
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28.

29.

65/1/2

FaTsher faftr gru, BIgst ABC w1 85%el ST hifg, ST&T A(2, 5), B (4, 7) @21 C(6, 2)
s ABCH 3N € |

YAl

TTeher faf¥r |, x-3187 | FW q1 99 22 + y2 = 8x TH WA y2 = 4x & 3d: M &
e & T AFABA [T HIT |

Using integration, find the area of triangle ABC, whose vertices are A(2, 5), B(4, 7) and
C(6, 2).

OR
Find the area of the region lying about x-axis and included between the circle

x? + y? = 8x and inside of the parabola y? = 4x.

U Fafar 5 H9eT 9 10 SIS SR ! T T TEAT & 3T Teh IATE 6 & 97 A 37
B SATAT & | TAT A o Yeh T S o ToTT H9Tel SHRITR i 2 6 9 1efeharel HRIT b
2 U M HET GSAT & | T B % TS T M h {10 I HRIX &l | 921
FY-FIA HRIIR Sl 3 T I BT ISA0T 3 | GHI &1 BRI H T 1 HIH i o AT
gfdafe tfeehan 8 Bve 1 A9 IUeTed & | FHmiar I Td A % TS FTWI 15 AW T
T B T A W 10 1 A BT & | T A IR AT B 3 fohae T o1 Siferehan
AW M W e, sfafer fmior e =mfee ? 58 o9 = s T THEn % 9 H
ferRae 37 o7 R0 &t <hITSTT | Stferehem o oft ST <hIfSTT |

A manufacturer has employed 5 skilled men and 10 semi-skilled men and makes two
models A and B of an article. The making of one item of model A requires 2 hours
work by a skilled man and 2 hours work by a semi-skilled man. One item of model B
requires 1 hour by a skilled man and 3 hours by a semi-skilled man. No man is
expected to work more than 8 hours per day. The manufacturer’s profit on an item of
model A is ¥ 15 and on an item of model B is ¥ 10. How many of items of each model
should be made per day in order to maximize daily profit ? Formulate the above LPP
and solve it graphically and find the maximum profit.

11 RN
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