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General Instructions : 
(i) All questions are compulsory.
(ii) The question paper consists of 29 questions divided into three Sections A, B and C.

Section A comprises of 10 questions of one mark each, Section B comprises of 12

questions of four marks each and Section C comprises of 7 questions of six marks
each.

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

(iv) There is no overall choice. However, internal choice has been provided 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 ofcalculators is not permitted. 

�-31' 
SECTION-A 

� Ws-TT 1 � 10 "ijq, � W., � 1 3lq; t I 
Question numbers 1 to 10 carry 1 mark each. 

If a line has direction ratios 2, -1, -2, then what are its direction cosines? 

1 

� _. ,.. ,.. " ,,... ,.. ,.. " .,......+r,, � � � cf,lF 2. �,� a = Ai+ j + 4k q;y b = 2i + 6j + 3k 'Qt )it�._. 4 ��,� �, m '11.' cf;l -i:{'A � -ill{ 1 

3. 

Find '')/ when the projection of a= 11.i + J + 4k on b = 2i + 6J + 3k is 4 units. 

rc n .... ,.. ,.. ,.. ,,... " " " .... " " " n �f.: e c::� a = i - 2j + k, b = -2 i + 4j + 5k � c = i - 6 j - 7k c:f;1 lP 14;� � r.f>, -.ii({ 1 

4 " /\ /\ � /\ /\. ./\ - /\ /\ " Find the sum of the vectors a = i - 2j + k, b = -2i + 4j + 5k and c = i - 6j - 7k. 

3 

4. l'IR ffl<f ifilf-ill( : f ! dx
2 

3 

Evaluate: J ! dx 
2 

2 

1 

1 



5. TfR � q;\f"1� J (1 -x) --[x dx.

6. 

7. 

8. 

Evaluate J (1 -x)--[x dx.

5 3 

�£\ = 2 0 1 t, ffl � a23 � d4fil{fujcf, fc:.1f<gQ :
2 3 

5 3 

If£\= 2 0 1 , write the minor of the element '
½J

· 
2 3 

� ( 2 3 ) ( 1 -3) = (-4 X6) t, ffi X cf>T l:fR fe1f@Q I 
5 7 -2 4 -9 

( 2 3 ) ( 1 -3) (-4 6) 
If 

5 7 _2 4 ;;;; _9 x , write the value of x.

[ cose
� q,')f '111({ : cos e . . 

0 -sm 

Simplify: [ cos9
cos e . 

0 -sm 

sine ] [ sin 9
+ sin0 

cos e cos e

sin 9 ] . [ sin 9
+sm0 

cos 0 cos 0 

Write the principal value of cos-{�)- 2 sin-{-}). 

-cos 9 ]
sine 

-cos 9 ]
sin 0 

10. llRT N lf � (a, b) e N cf;��� fif¢f>41 *,a* b =�-�- (a, b) mt� t I

5 * 7 � c61f-.iiQ I

Let* be a 'binary' operation on N given by a* b = LCM (a, b) for all a, b e N. Find

1 

1 

l 

1 

3 



�--a 
SECTION-B 

JTH � 11 "U 22 "ffcn�� 4 �q;r t I

Question numbers 11 to 22 carry 4 marks each. 
11. �{cosx)Y=(cos yf t, 'ffi�mo c61FiiQ I

�
_ _ • ..,,.-+t,-,'ffT QY sin2(a + y) � sin y = 

X sm(a + y) t, m m;g- tf,lf-:ii� fco" dx = · t I

� If (cosx)Y = (cos yf, find c1x·
OR 

� sin2(a + y)If sin y := x sin( a + y), prove that dx = sin a 

sm a 

12. �� �� f�%1 fcfia..fl �� fq;-q;tf � cpq �fin, 31R � !.t1f�ch<11 80% �

4 

�m? 4 

How many times must a man toss a fair coin, so that the probability of having at least
one head is more than 80% ? 

13. � o, 2, - 4) -t ffl � qfFIT � tw cfil mw � chlffi� f11.ncf,=<ur � chlf"1({ � �
�3TT X - 8 = y + 19 = Z - 10 � X - 15 = y- 29 = Z - 5 'tff (1'4q(1 °ITT I3 -16 7 3 8 -5 
Find the Vector and Cartesian equations of the line passing through the point
(1, 2, - 4) and perpendicular to the two lines x; 8 = Y �!9 = z � lO and
x- 15 _ y-29 _ z - 5 3 - 8 - -5 · 

14. �a,Ii�cm�ffltfcf;IaI=s,I61=12�1cI=13t�a+b+c=ot
� -+ -+ -+ -+ -+ -+ �F (11 a . b + b . C + C • a cf;T l.J'R' "ffl<i cf> "1 Q, I

-+ -+-+ -+ -+ -+ -+ -+ -+  ... If a, b, c are three vectors such that I a I= 5, I b I= 12 and I c I= 13, and a+ b + c = o, 
-+ -+ -+ -+ -+ -+ find the value of a· b + b · c + c · a. 

15. f..1Af�f<SH 3iqcf,(1 fiJ{lcf,(Oi q;J' IB Shlf-:iit.t :

2.x2 � _ 2.xy + y2 = 0. 
Solve the following differential equation: 
2x2 �- 2xy + y2 = 0. 

4 

4 

4 

4 



16. f1i=-tf&1fom � fp • .fl4,<01 cf>l fc4ff<,1tc: rn � cnlf'31Q :

f = 1 + x2 + y2 + x2y2, w:JT t fcl, y = 1 -ifor X = 0 t I 

Find the particular solution of the following differential equation; 

f = 1 + x2 + y2 + x2y2, given that y = 1 when x = 0. 

17. ll'R Wt'f if>lf"1l( : f sin x sin 2x sin 3x dx
afQcTT 

ll'R Wct if>lf"1l\ : f (1 -x):l + x2) dx

Evaluate : f sin x sin· 2x sin 3x dx
OR 

Evaluate : J (I _ x):I + x2) dx

4 

4 

18. cffi" y = x3 - llx + 5 � � � ffl chlMQ Firn "CR�� cf>T ftl-ti,cf>{OI y = x- 11 � I 4 
arercn

3iqcf><11 cfiT mm� cf)T �f..;'.{cf,2 (approximate) llR � cfilMQ I 
Find the point on the curve y = x3 - 1 lx + 5 at which the equation of tangent is y = x - 11.

OR 

Using differentials, find the approximate value of '149.5. 

19. �y= (tan-1x)2 t, 'ffi G�ll�Q fct;-
d2y dv (x2 

+ 1)2 

dx2 + 2x(x2 
+ I)�;;;; 2.

If y = (tan- 1x)2, show that
-d2v dv 

(x2 + l)a_;i" + 2x(x2 +I)�= 2.

20. �mfu1q,1 cf;"� q;r ffl � � ef>lf'31� fq;-
b + c q + r y + z 

[
a p x

lc + a r + p z+x =2 b q y 
a+b p+q x+y c r z 

Using properties of determinants, prove that 
b + c q + r y + z 

[
a p x

lc + a r+p z+x =2 b q y 
a+b p+q x+y c r z 

S 

4 

4 



21. � ct>1f'1i� fq;- tan- 1( cos_x ) = 7t - x, x e (-1t, n).1 + smx 4 2 2 2 
�

. ( 8) . (3) . (36) � ct,lf'1i� sin- 1 
17 + sm-1 5 = cos-1 85 .

( COS X ) 1t X ( 1t 7t) Prove that tan-1 1 + sinx = 4 -2' x E -2, 2 ·
OR. ( 8 � . (3) (36) Prove that sm-1 !7) + sm-r 5 = cos-1 85 .

22. lfRT A= IR- {3} <MT B =IR- {I} t I llwR f: A� B ;;if flx) = t= i) mT llfNffi t_

4 

'Qt fcrmr cf>)f'4l{ I e;�ll�� Pc1;" f � (flIT 61 li:01<:.cf> � I 3fff: r 1 � cf>lf-.iiQ I 4
Let A = IR - { 3} and B = IR - { 1 } . Consider the function f : A --+. B defined by(x-2) f(x) = x- 3 . Show that f is one-one and onto and hence find 1 1

• 

�-� 

SECTION-C 

� � 23 � 29 ��� * 6 3rcf>l

Question numbers 23 to 29 carry 6 marks each.
23. �an A(3, -1, 2), B(5, 2, 4) � C(-1, -1, 6) ml� ft1frt("j q;r ff4li:f,{OI � aj)f�Q I

� �4fH1 cf>1' � P(6, 5, 9) � � � cf>lf'11Q I 6
Find the equation of the plane determined by the points A(3, -1, 2), B(5, 2, 4) and
C(-1, -1, 6) and hence find the distance between the plane and the point P(6, 5, 9).

24. <Ir :mot fc:6-� qg1fq'€]j(1l4 t-ffl 'if� 60% 013tlc41ft -q � t (flIT 40% €.§13tlcflft 1' 1'if �

t i '{�cfffi q'f t' qf{ouA � � i° � 01S.lcf lft � <��cm-1 30% 3lR 31!41cflft it ;r �- ffl
20% {JJ;fl � ctlf&cf> ffl ll A � � I � � 3IB -q- 4t<lfc.�'€JIH<4 t-� � ef>1 �l��I Wi1
TJlIT afu°�-qy-qr�fcf;-� A l)sp:{fflt I ��ctt-� �uf�q,t,I t��ffl3f@l�l�lft 'It
��t? 6 

Of the students in a college, it is known that 60% reside in hostel and 40% are day
scholars (not residing in hostel). Previous year results report that 30% of all students
-who reside in hostel attain 'A' grade and 20% of day scholars attain 'A' grade in
their annual examination. At the end of the year, one student is chosen. at random
from the college and he has an 'A' grade, what is the probability that the student is a
hostlier?

6



25. � 3t<11Ge6 -;g ��q;r � e6fflT t I ��-;g)- $-f;,qtur ��A llt 1 t@ 3ll{"
�BW3 TR"c61lt��t����t"f.:rt:nur"Jl 3 �lffiR A 'qto2tf 1
tkf � B ����t I �';{'2T�Jl@�t 17.50���llfu�t 7

� cfililm t I � �fof�1 lffiRl c6T � ffl 12 � � � "ffi ";JcJ ��if�

����dNlfGa��rcfi"���?
3q{lcf<1 cffi' �� !A1JW+-I �'4¼1 �Hlcfi{ mtf>cf,l �t;Rh:11 � ffi c:filf-iitt I
A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and
3 hours on machine B to produce a package of nuts. It takes 3 hours on machine A
and 1 hour on machine B to produce a package of bolts. He earns a profit ·or f 17 .50
per package on nuts and , 7 per package of bolts. How many packages of each
should be produced each day so as to maximize his profits if he operates his
machines for at the most 12 hours a day? Form the above as a linear programming
problem and solve it graphically.

1tf4 

26. ftr..i. <r,lf"1tt fq, J (" tan x +--J COt x )dx = --./2 · ;
0 

3 

f (2x2 + Sx)dx <!if 1fR "lU1lT Clil' .ftm *°�"Ii W<'1 q;'\f_;i� I

?t/4 

Prove that J (-.Jtaru + "cot x )dx = -J2 - �
0 

OR 

3 

Evaluate J (2x2 + Sx)dx as a limit of a sum.

27. �-tlilc:hf(fcm:i cf>T ffl �wrm 3x - 2y + 1 = 0, 2x + 3y- 21 = 0 � x - Sy+ 9 = 0 �

6 

6 

M° � ct;I � � ci,lf-iiQ I 6 
Using the method of integration, find the area of the region bounded py the lines
3x - 2y + 1 = 0, 2x + 3y- 21 = 0 and x- 5y + 9 = 0.

28. e.�,i�Q ��� � ��' f-iiflcfil � � � �� � � t, cf,1-w
��cfi'«rm"��t I 6 
Show that the height of a closed right circular cylinder of given surface and
maximum volume, is equal to the diameter of its base.

7 



29. � q;rfflq){ P18f(1f@ct ��B)cf,{OI Rfficf>TIB�:
x-y +2z = 7
3x + 4 y - 5z = -5
2x-y+3z=12

Using matrices, solve the following system oflinear equations 
x-y + 2z = 7
3x + 4 y - 5z = -5
2x-y+3z = 12 

OR 

Using elementary operations, find the inverse of the following matrix 

[-i ; � l 3 1 1 

6 

8


