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General Instructions:

1. All question are compulsory.

2. The question paper consists of 29 questions divided into three sections A,B and C. Section — A
comprises of 10 question of 1 mark each. Section — B comprises of 12 questions of 4 marks each and
Section — C comprises of 7 questions of 6 marks each .

3. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one
correct option out of the given four.

4, There is no overal choice. However, internal choice has been provided in 2 question of four marks and
2 questions of six marks each. Y ou have to attempt only one If the alternativesin all such questions.

5. Use of calculator isnot permitted.

6. Please check that this question paper contains 5 printed pages.

7. Code number given on the right hand side of the question paper should be written on the title page of
the answer-book by the candidate.
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CLASS - XII CBSE MATHEMATICS
Section A
Q.1 . . _ . 27
Find A,z if (20 +26j +27k)x (i + 4 + 1k)=0. Ans 1 =3& p==
A, p =T BIRTT AR (20 + 26 + 27K)x (i + A4j + 1k)=0.
Q.2 23 - 211 2 1
AZ(qj)—[l 4 9} and g= ( )—[—3 4 4} then find 8, by, Ans %2% _12_4&1%1%5 Z:T /. %2_'{%
07 -2 15 2
2 3 - 2 1 -1
afe A:(qj)={1 4 9}@ B=(b,j):[—3 4 4 [T a,+b, ST BT
07 - 152
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Q.3 2
Evauate: @1 g1 ST | J27de .Ans iTan‘1 S
x*+2x*+3 V2 V2

Q4 A isamatrix of order 3x3. Comment upon the statement, with reasons |[3A| = 9 |A|. Ans statement is
wrong

tH X3 DIfC & Mg a1 g s |3A| =9 |A| & | ST |

Q5 If a i+ j+k,b=4i-2j+3kandc=i-2j+kfind a vector of magnitude 6 units which is

parallel to the vector 2a-b+3c. Ans i—2j+2k & Required vector whose magnitude is 6 unit =

=6x(|_2;+kj=2i—4j+4k

Aa = i+ j+ kb= di-2)+3k @M c=i-2j+k 2 o GRY 2a-b+3c F TAK 6 B TRAT
DI U A M DI |

Q.6 The probability that A hits atarget is %and the probability that B hitsit is é.lf each one of A and B
shoots at the target, what is the probability that the target is hit ? Ans Required probability = at lea st

one of them hit the target = 1 — none of them hit =1 — p ( x =0) :g

A?ﬁa&ﬂﬁa—r{ﬁuﬁw%amBzﬁa&uﬁﬁaﬁuﬁav—cﬂé%‘wﬁ:Aaﬁ?Baﬁﬁm&uHcﬁaﬁrwwﬁ,aﬁ

Uy T © b deaved 8 SIuoden

Q.7 Letset A={3,56} andset B={1,4}. A relation R from set A to set B is defined as R = {(a,b) ¢
AxB: a-b is an even number} . List the elements of relation R. Ans {(31),(5,1),(6,4)}

afe wgeag A = {3, 5, 6} 3k agerm B = {1,4} % wed R 39 wor uRuifla @ & ageea R= {(a,b) €
AXB: a-b te weiven g}, d @9 R & 9 e/aud §1d S |

Q8 If foy=x2+1, then £ (17).aft fix)y=x2+1, a9 £'(17) | Ans +4
Q.9 _ _ 5 1 7-3 a7
Find the angle between theline X—<_Y+2_ 2=3 and the plane3x+4y+2z+5=0. Ans sin"| ———
3 -1 2 2491
r X=2_Y+1_Z2-3 gk wHae X+4y+2z+5=0 9 BT BIv S HIRY |
3 -1 2

Q.10 If a=i+j+k,b=1+3j+5k and ¢ =7i +9j+ 11k, then find the area of the parallelogram having

diagondsa+b and b+c .
Aia=i+j+kb=i+3j+5k @ c=7i+9j+11k & a GHT a+b T b +c a0 TR IS
@1 &pet @ Ans PxQ=-8c+16] -8k .. A=|pxQ|=+/384

Section B
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Q.11 Prove that: Rig @ifsT fo: (XX g () AT
oSECX+tanx 2

I—] Xsin x
0

—dx= 2l =71'J'
1+sinx 5

SNX_ i = fsecx— tan x+ x| = = (7 - 2)
1+sinx 2

2 . .
Q Differentiate tanl[ﬂ—ﬂ] with respect to sin—l[ 2X J_Ans§ 1+ «
1-x

N1+ X2 +4/1-x2 1+ x? 2
tan-1| VL@ 12 | T g1 2X | & | sadea P |
V1+ X2 +4/1- X2 1+ x°

Q.13 Find the particular solution of the differential equation (1+ y®)dx + (x —e™ JV)dy,y(O) =0.

dx X eta‘fl 4 -1 -1 1 -1 1 -1 1 -1 1
Ans: —+ —=——IF =" V50l :xe™ Y ==& V+cc=—Z . xe" V=28 Y -2
dy 1+y° 1+y 2 2 2 2

s st (L+ y2)ok + (x— e™ Y |y, y(0) = 0 a1 e s e

Q.14 Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to the planes 3x
+ 2y—-3z=1and 5x -4y +z=5.
fdg (-1, -1, 2) 9 8/” O aTal a1 Fadael 3X + 2y — 32 =1 dm 5X -4y +z =5 W dd FAdA BT FHIHI

a b c
3 difoie | Ans: — =—=— planebx+9y+11z=8
5 9 11p y

or 3fdar

Find the equation of the plane passing through the points (3,-1, 2) and (0, 0, 0) and paralel to the

lime X=4_Y+3_2+1 Aps: a_b_c plane: x—19y-11z=0
1 -4 7 1 -19 -11

I9 dd B G §a difere o fasgett (3, -1, 2 ) 3R (0, 0, 0) 9 8” ST € I WRA Nl

X—4 y+3 z+1 & AR 2
1 -4 7

Q15 | show thaty = cos (cosx) isasolution of the differential equation. 9°Y _ o & ysn?x=0.
d

> -

Rig FIRT 5 y = cOS (COSX) T Sradet FHemoT 3;2’_@ xgy+ysin2x:0. 2
X

Q.16 Thelength x of arectangleis decreasing at the rate of 5 cm/minute and the width y isincreasing at
the rate of 4 cm/minute. When x =8 cm and y = 6 cm, find the rate of change of (a) the perimeter,
(b) the area of therectangle. Ans (i) — 2 cm/ minute (ii) 2cm/mimnte

UEH I Bl g X, 59 /e A R A ge @ 2R ARE Y, 490 /e @l R & 9 <& 81 99 X =
8¥ W iR y =6 ¥ B, a9 3Mad & (31) uRATY, (@) eF%hal & IRAdH & & AT HITY |
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Q.17

Using properties of determinants, prove : 9RMGI @& 07 — g@i & WANT 9xd gY g o &

-bc  b*+bc c*+bc
‘la?+ac  -ac c®+ac/=(bc+ca+ab)’-
a’+ab b*+ab -ab

Q.18

Prove the following : f=1 @1 frg @ifTg © cot™ ‘/1+Sinx+*/1_s?nx X XE(O,EJ
V1+sinx—~/1-sinx

or 37qdr

Solvefor x : Solvefor X : X & forw g1 IR : g 71%+ 2 tan *1%+ tan *1%+ tan Lo %.Ansige"
X

Q.19

n+l e
Let f: N — N be defined by f(n)= 2 fnisodd foral n < N. Find whether the function f is bijective.
g, if niseven

n+1

AT 5 R neNa%f%mf(n) 2 N E e IR TE B FN > N2 | ST S

i, gfg nwa ¢
2

& T wer f ydha smeerdr (bijective) 7 |

Q.20

The scaar product of the vector i+j+kwith the unit vector aong the sum of vectors
2i + 4j - 5k and i + 2j + 3k is equal to one. Find thevalue of 1. Ans =1
el 2i +4j — 5k @ Ai +2) + 3k B ANTGS Bl e F A=G AW F ARG i +] +k B AR OB 1 2|

A®T 99 ST HIRTT |

Q.21

3
Evaluate : o BIb| BTG | wdx Ans
1+ tan ° X

—;Io@.+tarx)4—él offarix—tan+1h \/15’ taﬁ(zag_ljor serr  Evluate @ wM s #Rm

x2+1)x2+4 A 1 _1( Xj 27 X—A/5
dx. ANS x+—tan"| — |+ lo
[ Py P 43 ) 8B A xs45

Q.22

Bag A contains 4 red and 5 black balls, while bag B has 3 red and 7 black balls. One ball is drawn
from bag A and two from bag B. Find the probability that out of the three balls drawn, two are red
and oneisblack.grem A # 4 @Tal qAT 5 Pl e TTafd dar B #H 4 oTel qA1 7 Brel) A< 2| e A A U
Ag o et B 9 2 ¢ fAarel ol 1 9 A # | Q1 ATl 97 UF BTl g B @) UTdar Sia s |

5 3 4 3 7
Ans Required Probability = :g—clx 1002 +9—Clx C}ox q_30 + 168 _198 11
C C ¢C c, 810 810 810 45

or 3ferar
On a multiple choice examination with three possible answers (out of which only one is correct) for

each of the five questions, what is the probability that a candidate would get four or more correct
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answers just by guessing? Ans. p=1/3 ; g=2/3 ;n=5 Required Probability = p(x =
4)+p(x=5) =11/ 243
e gg—fImedia wier # dfg ued € R uRe & O afidd SR 8 (R 9 dad e 98 ) | gda @ n
il & 6 ta aeelt dad STgHM R IR AT e YTl & FEl SR SITe
Section C
Q.23 L ; ‘11 13 ,find A™ and use it to solve the system of equations: X +2y +z=4, -x+y +z
1 1 1
4 2 2 X 9/5
=0 &X—3y+Z:2.AnSA71:i -5 0 5|& =|2/5
1 -2 3| |z]| |7/5
gfe 1 -1 1] @t A @ 5 sia BRI 9O SEET STANT R X+2y+z=4, -x+y+z=
A=|2 1 -3
1 1 1
0 &Xx-3y+z=2 @ g & ¥ DIfY |
Q.24 Find the area enclosed between the curvesy = sin x and y = cos x that lies between the linesx =0
and x = /2. Ans 2(+/2-1)
OR
Find the area of smaller region bounded by the ellipse x* | y* _, and the straight line x_ ¥y _;. Ans
6 9 4 3
Area=37-6
TqH Y= SINX TATY = COSX & Aeg R &7 BT eathel o1 diforg Sif f6 X =0 o X =n/2 & we Reyd 2 |
EJ
AT x® P T AR N X Y g @ 9 R gY S 9N @ &Sl §1d B |
T 4 3
Q.25 An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The
probability of an accident involving a scooter, a car and atruck are 0.01, 0.03 and 0.15 respectively.
One of the insured persons meets with an accident. What is the probability that he is a scooter driver.
TS 1T BT 2000 FHERX ATAD], 4000 HR ATAD] TAT 6000 T ATAD] P 4T BT o | U ThHev, R A
P b QUSRI 81 P! UIRAHATY HAT 0.01, 0.03 TAT 0.15 & | TR KAl (ATAD) H H Yeb GESAIR &
ST Bl SS9 dfd @ Whex dad 8W @ wiiiear @& g7 Ans.Required Probability =
1
6><.01 :i
1ot+lxo3+lias 92
6 3 2
Q.26 . 72
Evaluatezqmglﬁaﬁﬁwj X dx. Ans.——
a’cos? x+b?sin?x 2ab
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Q.27 Find the area of the greatest isosceles triangle that can be inscribed in a given elipse having its

vertex coinciding with one extremity of major axis. AnS g - 33 4 o /3
e,

el |HaTg ot &1 1fiad e Fhe 91d P i U &Y dEgd & 3iaR a1 & | e o ve <relsrer &
IR

or 3qdr

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius

R is?. Also find the maximum volume.
3

W%WR%@TWWEﬁ&WHa®¢dHaludd$§WEﬁwﬁ1§%%I&@WWﬁWWI
3

Q.28 Find the distance of the point P(6, 5, 9) from the plane determined by the points A (3, -1, 2), B(5, 2,

4) and C (-1, -1, 6). Ans: Equation of planeis3x -4y + 3z-19=0 & Distance = 5

J34
fag P(6, 5, 9) @1 fagaii A (3, -1, 2), B(5, 2, 4) den C (-1, -1, 6). & grT FeiRa w9aa 4 4 &1
BT |
Q.29 An oil company requires 12,000; 20,000 and 15,000 barrels of high grade, medium grade and low
grade oil respectively. Refinery A produces 100, 300 and 200 barrels per day of high, medium and

low grade oil respectively whereas the Refinery B produces 200, 400 and 100 barrels per day
respectively. If A costs < 400 per day and B costs I 300 per day to operate ,how many days shoud
each be run to minimize cost while satisfying requirements .

Ud O HHIAT DI 12000, 20000 TAT 15000 SR Ot HAY: Iz /o7, #egdq Sof qor 4 s &1 =Ry | A
R®GRIT AT 100, 300 TAT 200 Rl UfIfed S=a, 7egm e 1 3o &1 ITed &l @ a1 B Rere
HHT: 200, 400 TAT 100 dxe1 UfIfeT ITe &xell 2 | afs A vfafed 400 ® T2 B wfafed 300 © &1 @d 3l
g2, O ARy & AE™EHA b AFAR UJD Dl DA bH bRd H fead T e Ans
100x+ 200y > 12000800 + 400y > 20000200x +100y >15000x, y > 0 A(120,0); B(60,30; C(0,150) Z
=400x +300y & Zisminmumat x =60 & y =30

X

BELIEVE IN YOUR SELF
YOU CANDOIT!
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