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CBSE QUESTION PAPER

MATHEMATICS 

�,(1)1d 

Class-XII

Maximum Marks: 100  
� '3icFi: 100 

Ti me allowed : 3 hours 

f.:mfftrr-'ff1fll:3�



<kneral Instructions : 

(i) All questions are compulsory.

(ii) The question, paper consists of 29 questions diuided into three
sections A, B and C. Section A; comprises of 10 questions of one 
nJ.ark each, Section B comprises of 12 questions of four marks 
each and Section C comprises of 1 questions of s� ni.arks each. 

(iii) All questions in Section A are to be answered in on� word, one
sente_nce or ai; per the exact requirement of the question_

(iu) There is no overall choice. However, internal choice has been 
prouided in. 4 questions of four marks each and 2 questions of six 
marks each. You have to attempt only one of the alternatives in all 
such questions_ 

(v) Use of calculators is not permitted_

(iJ t1'lft m 3/f.lc/Jtf 1 1 

(ii) � ITT W � 29 VR t· 'iiff eft::r N # � f : 3T, 'if <fey- 'ff I 
'&Us 31' # 10 srR" I � # � � Jic5 w � , NUs 'if if 12 m

t�tT'J/JWi�Jrr6'lfifi1 �'ffif1 m I �#m

f1i' afq; qi[ t f

(iii) � ar -q. 'flvft m � 3ff(' � � � ™ o{f[qf 'J1'R <it 3/Jq�.!jci,r1, 
3Tjtl1< f?:i!:' �-�II 

(iu) 'l!1f JfR f/1 � f4<bfil 'fW �- I fti vff W{ J/C/iT rffff 1. 'Jf'Rt rf � W:'

� cfTff 2 m -if <Jf/'ffRcfi /¥1,eq � I # Wft .Jlr-# � -e .37f!fc1iT � @ 
fcjq;c-4 � # I
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SECTION A 
�al. 

Question numbers 1 lo 10 _carry 1 mark each. 

JfH m§llT I t 10 ncii $ !/R 1 afcfi "i/if I· I

x-5 _ y+4 7,-6 

_r, Write the vector equation of a line given by .;;........_ ;::; -
3 7 2 

x - 5 = y + 4- = z - 6 IDU � fflT qi[ � Q4lqi{UI k1fui(l I 
3 7 2

h h A A 

_.2; Write the projection of the vector i - j on -the vector i + j . 

3. Evaluate :

f Ji�i 
liR � <tlMQ.: 

f J1 �x2

-4': If a matrix has 5 elements, write all possible orders it can have. 

� � � � 5 3!cl?.fc( t nl � ll'ITI ffl <NR:?.fi @ffi!Q. I 

-5. If A ;::; [:
3

], write A-1 in terms of A. 
D -2

� A= [2
. 5 
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�- Evaluate: 
cos 15° sin 15°

sin 75° 

cos 75°

llR � �: 
cos 15° sin 15°

sin 75°
cos 75°

J.. What is the principal value of cos-1 ( cos 2;) � sin-1 ( sin 2;) ? 
cos-1 (cos 2;) + sm-1 (sin �1t) <fil � 1lR cFtJ i ?

,8; Let A = (1, 2, 3}, B = 14, 51 6, 7} and let f = ((1, ·4), (2, 5), (8, 6)) be
a function from A to B. State whether f is one-one or not. 
lJRT A = 11, 2, 3}, B = {4, 5, 6, 7} om 1{RT f = 1(1, 4), (2, 5), (3, 6)1 
A-UBl:R��t l�Ffi<l<{lf�i�-;im

9. Evaluate :
J (logx x)z dx

llf.I � � 

f Oogx x)2 d� 

� A /I A 10. Write a unit vector in the direction of the vector a = 2i + j + 2k.
� ,._ A A � a = 2i + j. + 2k � � � liITTi � f(wlf©Q.. I 
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SECTIONB 

�� 

Question numbers 11 to 22 carry 4 marks each. 

JfR ffl 11 # 22 'ffcb ffl '!TR is 4 3fcfisf I 

,.u-:-·· A random variable X has the follovving probability distTibution : 

I p� I � I � I 2� I 2� I 3� I ;2 
12:

2 I 7K
2

7 

+ K I 
Determine 

(i) K

(ii) P(X < 3)

(iii) P(X > 6)

(iv) P{O < X < 3)

OR 

Find the probability of throwing at most 2 sixes in 6 throws of a 
single die. 

� 41<t!iiji6 7tR X i:fiT Sllf4<fi<II m f.t1-1R-if@tt � 

(j) K

(ii) P(X < 3)

(iii) P(X > 6)

(iv) P(O < X < 3)

� 

'Q,<ii i:tm qi\ 6 cm: �� 'CR � � �� � � W: 3lR q;i mf� � � I 
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12. Find the shortest distance between the following lines whose vector
equations are : 

-+ .I\ A I\ r = (1 - t) i + (t - 2) j + (3 - 2t) k and
� I\ A A r = (s + 1) j + (2s - 1) j - (2� + 1) k.. . 

�3ff, � � <iJTI<fi{D( f.p'. .. lfclf@ct t � � 1,4dl.f � � � ;
-) A I\ h r = (1 - t) i + (t - 2) j + (3 - 2t) k ci2JT

-+ I\ A A 

r - (s + 1) i + (Zs - 1) j - (�s + 1) k.

13. Using vectors, find the area of the triang1e with vertices A(l, 1, 2),
/ 

B(2, 3, 5) and C(l, 5, 5). 
� qif WR1l �. � � q;r !S�'ti<-1 Wcf � � ffl A(l, 1, 2), B(2, 3, 5).
om C(l, 5, 5)i I 

,.14. Solve the following differential equation :
:x dy - y dx = Jx2 

+ y2 dx
f.tCifl."'lf<S�I � t1'-ilc!\{Uf qi1' � �

X dy - y dx = �X2 + y2 dx
J,5. If x = tan (} log y) , show thal,

d2y . dy
(1 + x2) 7 + (2x - a) - = 0 . dx dx

�- X = tan (�logy) �' 'ffi <;�If�(( fcfi
d2y dy(1 + x2

} 2 + (2x - a} - = 0
dx u..x 

i8. Prove that v = 4sin O - 0 is an increasing function in [o, n2].� (2 + cos 8) 
OR 

If the radius of a sphere is measured as 9 cm with an error of 0·0::l cm,
then find the approximate error in calculaiiog its surface area. 
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m<hlwiQ.fc!iy:: 4 sine -0,[o, 1(]--q"���t, 
{2 + cos 8) 2 

31WaT 

* � 1ITa c1>1 r� 9wft l{1q 11t w, � o-oawi\ q,11R: t mm�
� � 4Riht-H if {lf,lc!,l ffe" � <tl� I

17. Find the relationship between 'a' and 'b' so that the function 'f' defined
by:

{
ax + 1, if X ::; 3 

ftx) = is continuous at x = 3. 
bx + 3, if X > 3 

on 

dy logx show that - = _ ____:::. __
2 dx {log (xe)} 

{ax+ 1, <IR X � 3 
-� � 'f', � ftx) =

bx + 3, � X > 3 
t, ell 'a'� 'b't cficJ <fir��� I

3NclJ 

log X
2. {log (xe)} 

, 18. Let f: R -? R be defined as f(x) = lOx + 7. Find the function 
g : R -> R such that gof = fog = In-

OR 

A bjuary operation * on the set l0, 1, 2, 3, 4, 5] is didined as : 

a,�b=l 
a+b, if a+b<G 

a + b - 6 , if a + b � 6 

Sbow that zero is the identity for this operation and each clement 'a' 
of the set is· invertible with 6- a, bcjng the inverse of 'a'.
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� f: R 4 R, f(x) = lOx + 7 � qR'itlMd � � I � � � 
g: R-> R WcJ cfi"IMQ.. � gof = fog = IR. 

� 

*1�4 10, 1, 2, 3, 4, 5} '1R � ft3ll1:lro, tjfi;t;�I * W � 4Rilift(d � : 
{ a+ b, � a+ b < 6 

a*b= 

a + b - 6, �R a + b � 6 
<;�lf$Q. fcli � � tif�41 qiJ tkfillcfi � n2fT � Bf'44 ,qjj ffl � 1a' otjciti4°fl2l 
� � � oijffii4 6 - a � I 

19. Prove the following :

2tan-1 (!) + tan-
1 

(�) = t.an-
1 (!�) 

f.l1.-1fclf�a � fu;;: &ilf%il( 

2 tan-1 (�) + tan-
1 (�) = tan-

1 (��)
20. Using properties of determinants, solve the foUowing for x :

a+x a-x a-x 
a-x a+x a-x = 0 

a-x a-x a.+x

t{JUUfcH � � cliT � <fi\ f.lCif�f@d qi]" X � � � �

J a +-x a - x a -· x 

a-x a+x a-x = 0 
a-x a-x a+x

21. Eval11Jatc :
1t/4 
J log(l + tan x) dx 

0 

ll'R � <hlMI{ 
rt/4 

J log(l + tan x) dx 

0 
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22/ Solve the following differential equation : 
X dy - (y + 2x

2
) dx = 0 

f-1J..1R1f<Sd -� ijqlqj{D( � m-1 � : 

X dy - (y + 2x1 dx = 0

SECTION C 

�� 

Question numbers 23 to 29 carry 6 marks each. 

m m 23 "ti 29 rfcfi ffl m iii 6 6fqj I ,

_ja_....- A merchant plans to sell two types of persona] computers - a desktop 
model and a portable model that will cost Rs. 25,000 and Rs. 40,000 
respectively. He estimates that the total monthly d�mand of computers 
will not exceed 250 units. Determine the number of units of each type 
of computers which the merchant should stock to get maximum profit 
if he does not want to invest more than Rs. 70 1akhs and his profit on 
the desktop model is Rs. 4,500 and on the portable model is Rs. 5,000. 
Make an L.P.P. and solve it graphically . 

. � «1<PR � "Wm il; mil <hAJ{i!.< - � �Wi214 � am: � cnlota :rfn,
� w � iG,ooo �- <1111 40,000 �- t m 911" �mt , % � 
� � 1% qilXii_i!.-0 cflt ¥f � lWl" 2501'1TI � 3ffl :W m1ft I M 1im Rffl 
t � � 70 � �- % otll �w;l1q � lR � 4,500 �- � ql[q€1 � 
'CR � 5,000 "{i" •• t flT � (i'N -fi � � � B1<!.PR � JlttiR t 
�-{ � �-� °11T � � ? � �'f � � m�llH � if,ffifi� mtli

� � i:blNIQ. I

j.4: Given three identical boxes I, II and III each containing t:Vo coins. In
box· I> both coins are gold coins, in box 11, both are silver coins and in 
box III, there is one gold and one silver coin. A person chooses a box at 
random and takes out a coin. If the coin is of gold, what is the 
probability that the other coin in the box is also of gold ? 
tWf Bcfeq � 1, Il3TI1: III���� ?J ��I� rif, � q
� � t � II �I zy« � � t � � � JII if, � � qjf � � 

� c6T � � I � � 4I�-rij41 � � � � -3ffi ffl � � � 
f-lc:lill."lol � I � � fuqq;-r � qif t n1 cFtT SIIP-i<iidl t fcl; � � � fficlqiT 
"TI � efil i ? 
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yr!.' Sketch the graph of y = I x + 3 I and evaluate the area under the
curve y = I x + 3 I above x-axis and beLween x = - 6 to x = 0.

y = I x + 3 I qiJ "!Jltti @f-ctl{ W-l1 � Y = I x + 3 I � x-� � ffl x = - 6 �
X = 0 {!11i qjf � � <blRitl( I � 

�6. Evaluate :
x/3 

J 1 +X rr./6 

OR 

Evaluate J . 6x+7 dx
�(x - 5) (x - 4) 

·lJR��:
Jt:13 

f 1 + 
o/i

an x
1!-IG 

� 

-qr,t � <t'lRitQ. : 

J 6xt7 . dx 
��x-5) (x-4) 

'!fl. Show that the right-circular cone of· least curved surface and given../ 
volume has an altitude equal to -h times the radius of the base. 

OR 

A window has the shape of a. rectangle sunnounted by an equilateral
triang1e. If Lhe perimeter of the window is 12 m, find the dimensions
of the rectangle that will produce the largest area of the window. 

� � fcfi '\·H'l'i � � � � � 3WRR � -�-� � � �. 31mR.
-t) � cfil J2 !'ft m-aI t I 

�� 

fcFrtfr 3Wra t � ar,:it B'llll� � � 3WliR � l:!_ql ful-$c61 � I tlR f@�chl qi]

� 12 m. �, m f<il:s<h1 � aw� � � @l; � cfil � mo � , 
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28. Using matrices, solve the following system of equations :

X + 2y + Z = 7
X + 3z = 11 

2x - 3y = 1 

� qi'[ ffl �, f.lctft'lfuid tilTicfi{OI � cfil m:f � : 

X + 2y + Z = 7 

X + 3z = 11

2x-3y=l 

29. Find the equation of the plane passing through the line of intersection
� A A A � A A h 

of the planes r • (i + j + k) = 1 and r . (2i + 3j - k) + 4 = 0 and

parallel to x-axis.

"Tir W@ff qi'[ �'flcfi{O( � � � tl4clffi 
� /\ f\ A 

r . (i + j + k) = 1 o2il

/ , (2i + 3j - k) + 4 = O � simi:J<r\ � � fflit � � (fijf x-� t �

i1 
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