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1. Immediately fill in the particulars on this page of the test booklet
whith blue/black ball point pen.

2. This Test Booklet consists of three parts - Part I, Part II and
Part III. Part I has 50 objective type questions of Aptitude Test
consisting of FOUR(4) marks for each correct response. Part
II Mathematics has 30 objective type questions consisting of
FOUR(4) marks  for each correct response. Mark your answers
for these questions in the appropriate space against the number
corresponding to the question in the Answer Sheet placed inside
this Test Booklet. Use Blue/Black Ball Point Pen only for writing
particulars/marking responses of Side-1 and Side-2 of the
Answer Sheet. Part III consists of 2 questions carrying 70 marks
which are to be attempeted on a separate Drawing Sheet which
is also placed inside the Test Booklet. Marks allotted to each
question are written against each question. Use colour pencils
or crayons only on the Drawing Sheet. Do not use water
colours. For each incorrect response in Part I and Part II, one-
fourth (¼) of the total marks allotted to the question from the
total score, however, will be made if no response is indicated
for an item in the Answer Sheet.

3. There is only one correct response for each question in Part I
and Part II. Filling up more than one response in each question
will be treated as wrong response will be deducted accordingly
as pwer instruction 2 above.

4. The test is of 3 hours duration. The maximum marks are 390.
5. On completion of the test, the candidates must hand over the

Answer Sheet of Aptitude Test and Mathematics Part-I & II
and the Drawing Sheet of Aptitude Test-
Part III alongwith Test Booklet for Part III to the Invigilator in
the Room/Hall. Candidates are allowed to take away with them
the Test Booklet of Aptitude Test-Part I & II

6. The CODE for this Booklet is O. Make sure that the CODE
printed on Side-2 of the Answer Sheet and on the Drawing
Sheet (Part III) is the same as that on this booklet. Also tally
the Serial Number of the Test Booklet, Answer Sheet and
Drawing Sheet and ensure that they are same. In case of
discrepancy in Code or Serial Number, the candidate should
immediately report the matter to the Invigilator for replacement
of the Test Booklet, Answer Sheet and the Drawing Sheet.

1. ijh{kk iqfLrdk ds bl i"B ij vko';d fooj.k uhys@dkys ckWy ikbV
isu ls rRdky HkjsA

2. bl ijh{kk iqfLrdk ds rhu Hkkx gS& Hkkx I, Hkkx II, Hkkx III, iqfLrdk
ds Hkkx I es vfHk:fp ijh{k.k ds 50 oLrqfu"B iz'u gS ftles izR;sd
iz'u ds lgh mÙkj ds fy;s pkj(4) vd fu/kkZfjr fd; x;s gSA Hkkx II
xf.kr es 30 oLrqfu"B iz'u gS ftues izR;sd lgh mÙkj ds fy, pkj(4)

vad gS bl iz'uks dk mÙkj bl ijh{kk iqfLrdk es j[ks mÙkj i=k es laxr
Øe l[;k ds xksys es xgjk fu'kku yxkdj nhft,A mÙkj  i=k ds
i"B&1 ,oa i"B&2 ij okafNr fooj.k fy[kus ,oa mÙkj vafdr djus gsrq
dsoy uhys@dksy ckWy iknaV isu dk gh iz;ksx djsaA iqfLrdk ds Hkkx
III es 2 iz'u gS ftuds fy, 70 vd fu/kkZfjr gSA ;g iz'u blh ijh{kk
iqfLrdk ds vnj j[kh Mªkbx 'khV ij djus gSA çR;sd ç'u gsrq fu/
kkZfjr vd ç'u ds lEeq[k vfdr gSA Mªkbx 'khV ij dsoy jxhu isfly
vFkok Øs;ksu dk gh ç;ksx djsA ikuh ds jxks dk ç;ksx u djsA Hkkx I
vkSj Hkkx II es çR;sd xyr mÙkj ds fy, ml ç'u ds fy, fu/kkZfjr
dqy vdks es ls ,d&pkSFkkbZ (¼) vd dqy ;ksx es ls dkV fy, tk,sxsA
;fn mÙkj i=k es fdlh ç'u dk dkbZ mÙkj ugh fn;k x;k gS] rks dqy
;ksx es ls dksbZ vd ugh dkVs tk,sxsA

3. bl ijh{kk iqfLrdk ds Hkkx I vkSj Hkkx II es çR;sd ç'u dk dsoy ,d
gh lgh mÙkj gSA ,d ls vf/kd mÙkj nsus ij mls xyr mÙkj ekuk
tk;sxk vkSj mijksDr funsZ'k 2 ds vuqlkj vd dkV fy;s tk;sxsA

4. ijh{kk dh vof/k 3 ?k.Vs gSA vf/kdre vd 390 gSA
5. ijh{kk lekIr gksus ij] ijh{kkFkhZ vfHk:fp ijh{k.k ,o xf.kr Hkkx I ,o

Hkkx II dk mÙkj i=k ,o vfHk:fp ijh{k.k Hkkx III dh Mªkbx 'khV ,o
ijh{kk iqfLrdk Hkkx III gky@d{k fujh{kd dks lkSidj gh ijh{kk
gky@d{k NksMsA ijh{kkFkhZ vfHk:fp ijh{k.k vfHk:fp ijh{k.k Hkkx I ,o
II dh iqfLrdk vius lkFk ys tk ldrs gSA

6. bl iqfLrdk dk ldsr O gSA ;g lqfuf'pr dj ys fd bl iqfLrdk
dk ldsr] mÙkj i=k ds i"B-2 ,o Mªkbx 'khV (Hkkx-III) ij Nis ldsr
ls feyrk gSA ;g Hkh lqfuf'pr dj ys fd ijh{kk iqfLrdk] mÙkj i=k ,o
Mªkbx 'khV ij Øe l[;k feyrh gSA vxj ldsr ;k Øe l[;k fHkUu
gks] rks ijh{kkfFkZ;ks dks fujh{kd ls nwljh ijh{kk iqfLrdk] mÙkj i=k ,o
Mªkbx 'khV ysus ds fy, mUgs rqjUr bl =kqfV ls voxr djk,¡A
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Directions : (For 0.1 to 3) 
f.rchr: (R 1 ~ 3 ~ ~) 

1. (1) 

Ans. (2) 

2. 

Ans. (4) 

PART -1 (1{17J - I) 

Aptitude Test (~ ~afUT) 

Find the old f igure out in the problem figures given below: 

'41~ ~ ~ ~ ;mcpfu<n 'B ~. fct!:r11 omr~ 1 

(2) (3) (4) 

3. (1) ~ (2) I@ (3) [Q] (4) ~ 
Ans. (2) 

Directions : (For Q.4 and 5) One of the answer figures given below is hidden in the problem figure, in 
the same size and direction. Select, which one is correct. 

~vr: (R 4 3i')';{ 5 ~ ~) ';ft~ eft l'1t ~ '\RF! 311mffl<:t'i 'fi ~ ~ ~ 11T'tl' 3i')';{ ~T ll ~11A ~ ~ ~Of 
~ .q ft)'!ft t I <Ji')..rnt ~~ t, ~~ I 

Problem figure I ~ ~ Answer Figures I '\RF! 3lJ'CPftlm 1 

4. (1) (J (2) \] (3)D (4)(\ 
Ans. (3) 
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5. (2) \7 (3) Q (4)u 
Ans. 

Directions: (For Q.6 to 12) The 3-D problem figure shows an object. Identify, the correct view, from 
amonst the answer figures, looking in the direction of the arrow. 

~~: c~.s ~ 12~ ~) 3-D~~ .q ~~em ~mrr Tl'm t 1 ~ ~ ~1 .q ~ ~. ~~ ~~ 
'G~ em~ 311Cbffl<:t'i .q ~~~I 

Problem figure I ~ ~ Answer Figures I ~ 3li'Cbftlm 1 

6. 

' / ' "' / v 

(1) D (2) D (3) D (4) D 
I I I I I 

Ans. (4) 

7. 

/ 

(2) (3) (4) 

Ans. (2) 
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8. 

(1) EfJ (2) EfJ (3) ~ (4) ~ 
Ans. (4) 

Problem figure I ~ ~ Answer Figures I ~ 3fl<l5RI<li 1 

9. 

/ 

(1) [g] (2)00] (3)6]] (4) 

Ans. (2) 

10. 

(3)~ (4)~ 
1\n,.. f A\ 
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11. 

(1) (2) (4) 

Ans. (4) 

12. 

/ 

(1)1 0 1'>-.1 (2)[1 (3)b (4)6 
Ans. (4) 
Directions: (For Q.13). How many total number of rectangles are there in the problem figure given below? 
~VI: (-s~'. 13 ~ ~) 1 -;ft~ eft~~~ .q 3ll~ qft ~ ~~ ~ t? 

13. 

(1) 19 (2)20 (3) 17 (4) 18 
Ans. (4) 

Directions : (For Q. 14 and 15). How many total number of triangles are there in the problem figure given 
below? 

~VI : (-s~'. 14 3ft~ 15 ~ ~) I ~ eft~ ~Of~ .q ~~\iii~~~~~ t? 

Problem Figure I~ ;m<Pfcl 
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14. ~ 
{1) 18 {2) 20 {3) 16 {4) 17 

Ans. {3) 

15. 

(1) 17 (2) 19 (3)20 (4) 18 
Ans. (4) 

16to 17 

The problem figure shows the top view of an object.ldentify the correct front v iew, from amongst the answer 
fig res. 
~';f 311Cfi~ ~ ~ CffiJ <Pl Bl~ G'~ ~m l1<TI ~ I \3m 311Cfi~ ~ ~ ~ ~ ~f.nz I 

{2) 

(3) (4) 

Ans. (4) 

17. 

{2) 

(3) 0 6l 
'-1 ------'' . 

Ans. (4) 
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18 to 19 
The 3-D problem f igure shows and object. Identify, its correct to the view from amongst the answer firgures. 
3 -o ~ ;mm -B ~ ~ em ~<n Tf<n ~ 1 ~T -mft ~ ~ \Yffi ;mcpfffm -B -fr 4t\il1Pi ~ 1 

18. 

(1) (2) (3) (4) 

Ans. (3) 

19. 

(1) 

Ans. (4) 
20 to 23 

Which one of the anwer is the mirror image of the problem f igure with respect to X- X? 
\Yffi ;mcpfffm B -fr qft~ ~ ~ ~ ;m~ Cj)l X - X 1R -mft ~ ~ ~ ? 
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X 

20. 

X 
.. J •• 

(1) (2) (3) (4) 

Ans. (4) 

X 

21. 

X 

(1) 

Ans. (2) www.examrace.com



X 

22. 

X 

(1) (2) (3) (4) 

Ans. (3) 

X -

23. 

X 

(1) (2) (3) (4) 

Ans. (3) 

24to27 
Which of the answer figures, will complete the equence of the three problem f igures ? 
\3"m ;mcpfum "B ~. ~ ;mcpfu em eft";,~ ;m~ "B C1TIT~ ~ ~Wl'l (sequence)~ m ~ 7 www.examrace.com



24. ~ -$- • ? 
• 

(1) • (2). 
(3) • (4) • . 

Ans. (4) 

25. tffiJ /). [iliJ ' I·: I: I [1] 

(1) ~ ~ (2) IT] ~ (3)~ 
~ 

(4)~ 

Ans. (1) 

26. ~~~ [1] 
(1) ~ (2) ~- (3) ~ (4) ~ 

Ans. (3) 

.. . ' •• • • • 
27. • • ••• ·= • ••• 

••• • 
• • 

(1) • • •• 
(2) 

Ans. (3) 

• •• • 
• • • • •• 

• •• • 
• • •• • • 

• •••• • • 
(3) •• (4) 

• 
•• ·• 

• • . : 

• •• 
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28 to 32 
Find out the total number of surface of the object given below, in the problem figure. 
m";:f ;mcpfcl -B f.r9ifc!Jcr ~ ~. ~ c$1 cge1 'fi"&n wer ~ 1 

28. 0 

(1) 17 (2) 18 (3) 16 (4) 15 
Ans. (2) 

29. 

(1) 20 (2) 22 (3) 19 (4) 18 
Ans. (4) 

30. 

(1) 16 (2) 17 (3) 20 (4) 18 
Ans. (2) 
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31. 

(1) 13 (2) 12 (3) 14 (4) 15 
Ans. (2) 

32. 

(1) 12 (2) 13 (3) 15 (4) 14 
Ans. (1) 

33to 35 
Which one of the answer figure shows the correct view of the 3-D problem figure, after the figure is opened 
up ? 
3 - D ~ ;mcpfcl <PT wc;R -qx, \3"m ;mcpfcl<n "B ~. ~ ~~ <P)~ ~ ? 

33. 

. 1 

(1) (2) (3) (4) 

Ans. (3) 
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34. 

(1) (2) (3) (4) 

Ans. (1) 

35. 

(1) (2) (3) 

Ans. (4) 

36. Which one of the following consumes least amount of electricity? 
(1) Fluorescent Tube (2) Light Emitting Diodes (LED) 
(3) Tungsten Bulb (4) compact Fluorescent Lamp (CFL) 
~o 1t ~ ~. ~ mt ~ em ~ <PI'! <ffl(ff ~ ? 
(1) !>lffi<t)~ ~ (2) ~ \'3ffivht> ~(LED) 

(3) i~"' ~ (4) "$o (Compact) !>lffi<t)~ ~ (CFL) 
Ans. (2) 

37. Qutab Minar is largely cladded with: 
cgCjEf lfAR tR fm~ ~ffi tRf ~~ ~ ~ I 
(1) Marble (2) Brick 
(1 ) fi •ll1 '( 11 '( ~ (2) tit ~ 

6n~ f.d\ 

(3) Granite 
(3)n~~ 

(4) Red sand stone 
( 4) c;{ffi, G!Cj3TT q-~"(' ~ 
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38. In which place in India can we find cave temple of three faiths ? 
(1) Ellora (2)Agra (3) Madurai 
1flm -B -fr fciH=r ''FT~ -qx ~ eft";:[ w=if ~ :rm ~ flic;ffi 'g 7 

( 1 ) ~x-r -B (2) ;m<RT -B (3)~ -B 
Ans. (1) 

39. W hich one of the following cities in India lie in Cold and Dry region? 
(1) Leh (2) Gangtok (3) Simla 

1flm -B A9~Rsld -m.m -B -ft. <Pl~ i~ ~x ~1S:P ~~ -B ~ 'g 1 

(1)m (2)~ (3) fuqffi 
Ans. (1) 

40. 

Ans. 

W hich one is not a sound absorbing material ? 
qft~ lK!~ ~ ~-qcp ~ 'g 7 

(1) Glass wool (2) ground glass 
(1) cpl'q <1ft~~ (2) fum~ 
(2) 

41. Palace of winds (Hawa Mahal) is located in : 
l;q"[l'ft~C1 ~ ft~"d 'g 7 

(1) Jammu and Kashmir 
(3) Madhya Pradesh 

( 1 ) ~~x<P~x -B 
(3) 11Ul >R~ -B 

Ans. (4) 

(3) Jute bags 
(3) ~-.Tift 

(2) Andhra Pradesh 
(4) Rajasthan 
(2)~~-B 
( 4) Xf\JR~ -B 

(4) Delhi 

(4) Darjeeling 

(4)~ 

(4) Thermocol 
(4)~ 

42. Horizontal sun shades are required to protect windows on which facades of a building ? 
ll1fc1Gr ~. 1=[q.=[ ~ m ~x ~ ~ 1fTTr mFc~Jm <PT ¥ *r fc!Jxurr -ft orcrm 'g 7 

(1) West (2) North (3) South (4) East 

( 1 )~ (2) \3"m (3)~ (4) ~ 
Ans. (3) 

43. Name the city where canals are used as transportation channels : 
\ffi ~mx <PT '9Tl=r ~. \Jim ~. llld lllld ~ -B >f'Q)Tf -B ;mcft ~ 7 

(1) Venice (2) Tokyo (3) Canberra 

( 1 )~ (2)~ (3)~ 
Ans. (1) 

44. W hich type of roof will keep the room cooler ? 

m ~ *r oo <P+R em i~ ~ 7 

(1) Concrete slab with mud, brick ti les and covered with potted plants 
(2) Asbestos sheet roofing 
(3) Concrete slab with cement plaster 
(4) Concrete !slab with mud and brick tiles 

(1) ~ *r 00, <m. ~c) <1ft crtffi ~ ~ -q)~ -fr Gc#t ~ 
(2) ~'f[ 'ql~ *r 00 

(3) ~<1ft oo. ~-Be~~ m~T 

(4)~ *r 00, '"f"R ~x ~<1ft$ Gc#t ~ 
Ans. (1) 

45. W hich city is based on sector planning? 
qft~ ~ '~CfCX ~Tf' 1R ~Cl 'g 7 

(1) Kolkata (2) Pune 

(1) ctik'1Cf51d l (2) T't 
Ans. (4) 

(3) Patna 
(3) -qc;:rr 

(4) Manhattan 
(4)~ 

(4) Chandigarh 
(4)~ 
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46. W hich one of the following is an architect ? 
~Cf B ~ cPl";ffll ~ ~R ~ 7 
(1) Christopher Benninger 
(3)Amrita Sher-Gill 

( 1 )~1l>X~~ 
(3) ;wmTWx ~ 

Ans. (1) 

(2) Salman Rushdie 
(4) M.F. Hussain 

(2)~~ 
(4)~.~.stA 

47. The summer sun is Northern Hemisphere rises from : 

~ B ' \3"crtl .nc;rr;g B ' ~<l cm.iT ~ PI Cf)(!1 d I ~ 7 

(1) North East (2) East (3) North 
(1) \3"cr'l! ~ ~ (2)~ ~ (3) ~ ~ 

Ans. (1) 

48. Point out the incorrect combination : 

~~'fi~';:f cpl~ 
(1) Eiffel Tower and Congo 
(3) Pagoda and Burma 
(1) ~ cTCR ~'I! <Pi<it 
(3) ~~ ~ 6l11t 

Ans. (1) 

(2) Agora and Greece 
(4) Vat and Combodia 
(2)~ ~ :ft'f! 
(4)~~'1!~ 

(4 ) South East 

(4 )~~ 

49. W hich one of the following is a horizontal member in a building that carries load : 

~cr -B ~ cPT";ffll ~ em ~ 1\l-Fcwr 'fi 'l!il 1 1 ''""~ ct5 'llPT ~ \1ll fcl5 'lfR crr;.=r 'CfJ'Xcn ~ 7 
(1) Vault (2) Beam (3) Arch (4) Column 
( 1 ) ~#roo(mzz) (2) #r+f (3)~0T(~) (4) ~(ClJ'ffi"'') 

Ans. (2) 

50. Natural shadow1ess light is available from which direction in India ? 
'lll'l!d" B' ftf:rr 'C9T<lT ClJT >rfct)fclcp >fCIJ'rn fclm fun ~ ~ ~ 7 
(1) East (2) North (3) South 
( 1 )~~ (2)~~ (3)~~ 

Ans. (2) 

(4) North-West 
(4 )~ ~~ 

51. Let y2 = 16x be a given parabola and L be an extremity of its latus rectum in the first quadrant. If a chord is 
drawn through L with slope -1 , then the length of this chord is : 

(1) 16../3 (2) 32../2 (3) 32 (4) 16../2 

l1T'1l y2 = 16x ~ ~ l'l<lT ~ ~ C~m L ~ ';:flfi:rc;ior ClJT >l'~P=r ~m~T -B ~ -mx- ~ 1 <1ft L ~ l\T'CfJ'X \JI'A cnc* 
~ \iftm ~ .~ GTC1 -1 t m ~~<1ft~~ 1 

(1) 16../3 (2) 32../2 (3) 32 (4) 16../2 

Ans. (2) 

52. If the quadratic equation 
<1ft~ ft4)Cf)'(OI 

3x2 + 2(a2 + 1 )x + (a2 - 3a + 2) = 0 
possesses roots of opposite signs, then a lies in the interval : 

~ ~ fctqfm ~ ~ ~. m a fGr'f! ~xre1 -B ~ ~ ~: 
(1)(1, 2) (2)(2, 3) (3)(-oo ,-1 ) 

Ans. (1) 

53. If p is anylogical statement, then : 

<1ft P ~ CfClf 'fiTRl Cj)~ t m 
(1) P /\ P =p (2) p v (- p) =p 

(4) (-1 ' 1) 

(3) p 1\ (- p) is a tautology 'f!~Pl(Xl ~ 1 (4) p v (- p) is a contradiction~ f?lxhrlfcro ~ 1 

Ans. (1) 
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54. From a window x meter high above the ground, in a street, the angles of elevation and depression of the top 
and the foot of another house exactly ooposite to the window in the same street are a and 13 respectively. 
Then the height (in meters) of the house on the opposite side is: 
~ ~ 'B. ~flr ~ x '41. Clft ~~ m- ft~ ~ ~ ~ ~ ~ ~ m+A Clft ;itx- ft~x , q.::r ~ ftmR Tim ~ 
~ ~ d'~T ~ cp)ur w+rn: a d'~TI 13 ~ I m m+A ~ 'lfq.:[ c#t \FCIT~ ('4TcxT B) ~ : 
(1) x(1 + cota tanl3) (2) x(1 + cota cosl3) (3) x(1 + tana cotl3) (4) x(1 + tana cosl3) 

Ans. (3) 

55. The least positive integral value of X which satisfies the inequality 1 ocx-1 > 2 X 
10Cx 

X Ci)T ~ ~~ ~ ~~ l=IT9, \11) ~ 1 0Cx_1 > 2 X 10Cxcp) ~W'C Ci)WT ~. 
(1) 9 (2)6 (3) 5 (4) 8 

Ans. (4) 

56. The rate of change of the volume of a sphere with respect to its surface area, when the radius is 2 units, is 
~ <it~ ~ ~ lll'?['q)'(1 ~ 'fll1llll ~ ~ ~ ~ qft ~. \1[61 ~ ~~ 2 ~ t ~ : 
(1) 2 (2) 1 (3) 4 (4) 3 

Ans. (2) 

57. If m is the slope of a tangent to the curve ev = 1 + x2, at the point (x,y) on the curve, then all possible values 
of ma lie in the interval : 
<1ft CUP eY = 1 + x2, ~ ~ (x,y) 1R ~ ~-~ qft GTC1 m ~ m m ~ 'fl'lft ~,q l1A fGr~ ~ B ftm ~ ~ ~ 
(1)(- oo - 1) (2)[- 1,1) (3)[0,1] (4)(1,oo) 

Ans. (2) 

58. A common tangent to x2 - 2y2 = 18 and x2 + y2 = 9 is : c#t ~ \311<1' ~~ ~w ~ 1 

(1) y=2x+3 J7 (2) y= fix+3 J5 (3) y = 2x+3J5 (4) y=fi x+3 ./3 
Ans. (4) 

59. The coefficient of t24 in (1 +t2) (1 +t12) (1 +t24) is : 
(1+t2) (1+t12) (1+t24) ~ >R1R "B t21jurTCi) ~ 1 

(1) 12C
6 
+1 (2) 12C

6 
(3) 12C

6 
+13 

Ans. (4) 

60. If the system of linear equations, x + 2ay + az = 0, x +3by + bz = 0 and x + 4cy + cz = 0 has non- zero 
soultion, then a,b,c satisfy : 

<1ft tfurcp ~xur f.icm<l' x + 2ay + az = 0, x +3by + bz = 0 Tim x + 4cy + cz = 0 Ci)T ~ ~~x ~ ~ a,b,c 
~W'C cp'ffi ~ : 
(1) 2ac = ab+bc (2) 2ab =ac+bc (3) 2b = a+c (4) b2= ac 

Ans. (1) 
b 

61. If f (x) = x I xi, then for any real numbers a and b with a<b, the valueof J f (x)dx equal : 
a 

b 

<1ft f (X) = X lXI, ~ ffl ~ ~~ a d'~TI b ~ ~ \1ffiT a<b, ~ f f (x)dxequal :<RT<R" ~ 
a 

1 1 1 1 
(1) - (a3 + b3) (2) - (a3 - b3) (3) - (lbl3-lal3) (4) - (b3 - a3) 

3 3 3 3 
Ans. (3) 

7x13+5x15 
62. f (x7 +X2 + 1) dxequals~ ~ I 

x7 x7 x14 x14 
(1) +C (2) +C (3) + C (4) + C 

(x7 + x2 + 1J 2(x7 + x2 + 1J (x7 + x2 + 1J 2(x7 + x2 + 1J 

Ans. (4) 
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63. Let v = 2i +} - k and w = i + 3k . If u is unit vector, then the maximum value of the scalar triple product 

[u v w] is : 

11AT v =2i + } -k crmw = i +3k . ~ ~ u ~11P.fCP ~ ~. m ~ m ~0 1'1 4>61 [u v w] em ~11R 

~: 

(1) .J59 (2) ../60 (3) .J6 
Ans. (1) 

64. If a variable line, passing through the point of intersection of the lines x + 2y - 1 = 0 and 2x-y- 1 = 0, meets the 
coordinate axes in A and B, then the locus of the mid-point of AB is : 

<1ft~ m ~W. ~~ X + 2y -1 = 0 crm 2x- y- 1 = 0, ~ >l"~ ~ ~ m ~ \1llCft ~ crm f.ic'fm<P 31all A crm 
B 1R cmccft t m AB ~ l1Ul ~ <PT ~~ ~ : 
(1) x+3y=10xy (2) x+3y+ 10xy = O (3) x+3y=O (4) X+3y= 10 

Ans. (1) 

65. Statement 1 : The line 2x + y + 6 = 0 is perpendicular to the line x- 2y+5 = 0 and second line passes through 
(1,3) 
Statement 2 : Product of the slopes of any two parallel lines is equal - 1. 
(1) Statementt -1 is true; Statement - 2 is false 
(2) Statementt -1 is false; Statement - 2 is true 
(3) Statementt -1 is true; Statement - 2 is correct explanation for Statement -1 
(4) Statementt -1 is true; Statement- 2 is true ; Statement -2 is not a correct explanation for Statement -1 

Q)~O{ 1 : ~w 2x + y + 6 = ~w x-2y+5 = 0 1R c;iwm ~ mn ~ WT (1 ,3) ~ m~ \1llCft ~ I 
Q;~Of 2 : en~ ~W~ c#t GR1) <PT ~01 '1 4>61 -1 ~ I 

( 1 ) <P~ -1 ~ t <P~ - 2~ ~ I 

(2) <P~ -1 ~ ~ <P~ -2~ ~ I 

(3) <P~R -1 ~ ~ <P~ -2~ ~ <P~ -2 <P~ -1 c#t ~~~ I 

(4) <P~ -1 ~ ~ <P~R -2~ ~ I <P~Of - 2 <P~ -1 Clft ~~~~ I 

Ans. (1) 

66. Let A and B be two events such that P (A n B) I 2 3/4 and 1/8 ~ P (A u B) ~ 3/8. 

Statement 1 : P (A) + P(B) 2 7/8 
Statement 2: P (A) + P(B )~ 11/8 

(1) Statement -1 is true; Statement -2 is false 
(2) Statement -1 is false; Statement -2 is true 
(3) Statement -1 is true; Statement -2 is true ; Statement-2 is correct explanation for Statement -1 
(4) Statement -1 is true; Statment -2 is ture ; Statement -2 is not correct explanation for Statement -1 

11AT A crm B ~ en ~~ ~ fcp p (A u B) I 2 3/4 crm 1/8 ~ p (A n B) ~ 3/8 ~ I 

q;~Of 1 : P (A) + P(B) 2 7/8 

q;~Of 2 : P (A) + P(B )~ 11/8 

( 1 ) <P~ -1 ~ t <P~R -2~ ~ I 

(2) <P~ -1 ~ ~ <P~ -2~ ~ I 

(3) <P~-1 ~ ~ ; <P~ -2~ ~ I 

(4) <P~R -1 ~ ~ ; <P~ -2 ~ ~ ; <P~Of -2 Clft ~ Clll~ ~~ I 
Ans. (4) 
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67. Consider 
L 1 : 3x + y + a - 2 = 0 ; 
L2 : 3x + y - a + 3 = 0 where a is positive real number and 

L2: 3x + y - a + 3 = 0 ~ ~ a~ tr~ en~ ~ t C'f~T 
C : x2 + y2- 2x + 4y - 4 = 0 . 
Statement: If line L

1 
is a chord of the circle C , then the line L2 is not a always a diameter of the circle C. 

Statement : If line L
1 

is a diameter of the circle C then the L2 is not a chord of the circle C. 
Then, 
(1) Statement - 1 is ture and statement -2 is false 
(2) Statement - 2 is ture and Statement -1 is f lase. 
(3) both the statement are ture. 
(4) both the statements are false. 

f.r9 "QX fctcrR ~ : 
L 1 : 3x + y + a - 2 = 0 ; 
L2: 3x + y - a + 3 = 0 ~ ~ a~ tr~ en~ ~ t C'f~T 
C: x2 + y2- 2x + 4y - 4 = 0 . 
<P~Of : <1ft L

1 
'fftl C '$1 ~ "Gftqr t m ~ ~ 'fftl C <PT CllR! ~ ~ I 

<P~Of : <1ft L
1 

Cfti C <PT CllR! ~ m ~ Cfti C '$1 "Gften ~ ~ I 
Cf6l 

( 1 ) <P~ -1 ~t q;~ -2~~ 1 
(2) <P~R - 2 ~ t <P~R -1 ~~ I 
(3) ffl<P~~~ I 
(4) ffl<P~~~ I 

Ans. (1) 

68. Let f g be function defined by f(x) = _!_
1 

, xc:R, x ;t: -1 , and g (x ) = x2 + 1, xc:R. Then got is: 
X+ 

(1) both one - one and onto. 
(2) neither one- one nor onto 
(3) one- one but not onto 
(4) onto but not one-one. 

'li'Al f C'fm g,f (x) = _!_1 , xc:R, X ;t: -1, C'fm g (x) = x2 + 1, xc:R ~m m~ ~ ~ Cf6l got: 
X+ 

( 1 ) ~'$1 C'f~TI ~ ffl ~ I 
(2)0f m ~*r ~ ~th Of tt ~~ ~ 1 

(3) ~'$1 ~ ~ ;m~ ~~ I 
(4) ;mmr~ ~ ~ ~'$1 ~~ I 

Ans. (2) 

69. Let f be a differentiable function such that 8f (x) +6f ( ~) - x = 5, (x ;t: 0) and y = x2 f(x), then ~~ at x =-1 is: 

(1) dy 
'li'Al f~ ~ 3l CI Cf561o:ft'!l ~ t fcp 8f (x ) +6f X - X= 5, (x ;t: 0) C'fm y = x2 f (x), ~ 'm X =- 1 "QX dx <PPIT'Of 

~ I 

1 
(1) - 14 

Ans. (1) 

1 
(2) 14 (3) ~ 

14 

70. If z = i (i + .J2 ), then the value of z4 + 4z3 + 6z2 + 4z is : 

<1ft z = i (i + .J2 ) t m z4 + 4z3 + 6z2 + 4z is Q)T l1A ~ : 
(1) 6 (2) -9 (3) -5 

Ans. (4) 

15 
(4) - -

14 

(4) 3 www.examrace.com



71. 

Ans. 

72. 

ff I 
lim sin2x+ asinx . h h 

1
. . . 

1 I or some rea number a, x~x 3 ex1sts, t en t e 1m1t IS equa to : 
X 

<1ft fclmt qmrq ~ a~ ~ ~':x sin 2x +
3 
a sin X CJ)T ~ t ffl ~ ~+rr ORTOR ~ I 

X 

(1) 1 (2) 2 (3) - 2 (4) - 1 
(4) 

2cot-1 (7) + cos-1 ( ~) , in principal value , is equal to : 

2cot-1 (7) + cos-1 ( ~) , CJ)T ~ l=ff';:f <RFR ~ : 

(1) tan-1(_±!_) 
117 

-1( 117 ) (2) cosec 
125 

Ans. (3) 

73. A tree, in each year, grown 5 em less than it grew in the prev ious year. If it grew half a metre in the f irst year, 
than the height of the tree ( in metres), when it cases to grow is : 

~ ~ >rfc1qt:f ~ qq qft ;w)lffi 5 em Cj)l=[ ~ ~ I <1ft ~ ~ qq B 1/2 -41. OTGID ~ m \1f6T ~ Ol'G';:fl <R CR" 

~ m~c#t~~ ~ B) ~ I 
(1) 2.50 (2) 2.00 (3) 3.00 (4) 2.75 

Ans. (4) 

7 4. Let S be the set of all real matrices, A = [: : ] such that a + d = 2 and AT= A2 - 2A. Then S : 

l1T';:fT s ~ qrmf?tcp ;m~ CJ)T ~ t A = [: : ] ~ ~ fcp a + d = 2 Tim AT = A2
- 2A. ~ m s 

(1) has exactly elements. 
(3) is an empty set. 

(1) "B ~Cffi en~~ 1 

(3) ~ ftcffi ~ ~ I 
Ans. (3) 

.jin7 

k 
xcosx2dx 

75. The integral cos( In 35 _ x2 )cos x2 is equal to 
5 

1 7 
(1) 41n5 

Ans. (1) 

1 7 
(2) - ln -

2 5 

(2) has exactly four elements 
(4) has exactly one element. 

(2) "B ~Cffi 'CfR ~ ~ 1 
(4)-B ~Cffi ~ ~ ~ 1 

1 5 
(3) -ln-

4 7 
1 5 

(4) -ln-
2 7 

76. If a variable plane passes through a fixed point (1 ,- 2,3) and meets the coordinate axes at pointsA,B,C then 
the point of intersection of the planes through A,B,C parallel to the coordinate planes lies on: 

<1ft~ m 'fl1'Rfl1 ~ ft~x ~ (1 ,- 2,3) -fr ~ \1ffiiT ~ Tim Plif~ilct5 ~ cm ~~ A, B,C m- 'Cf5lCffi ~. m A,B,C 

'fr tn<R" \JIT~ ~. f.ichri<P ~lffi ~ 'fl11im CJ)T ~~ ~ fum m- ft~R t ~ ~ : 

(1) xy - 2yz + 3zx = 3xyz 

1 1 
(3) xy-- yz +-zx = 6 

2 3 
Ans. (4) 

1 1 
(2) xy + - yz- - zx=6 

2 3 

(4) yz - 2zx + 3y = xyz www.examrace.com



77. Suppose a population A has 100 observations 101, 102 ... .. 200 and another population B has 100 observa
tions 151, 152 .. .. 250. If V 8 represent the variances of two populations respectively, then the ratio VA : V 8 is: 
<1ft~~ A"B 100 "9:1\lur 101 .102 .. .. . 200 ~ Tim~~ "B 100 "9:1RUf 151 ,152 .. .. 250.~ 1 <1ft V8 Tim VA 
V 8 w+ro: m ffl'l ~ql ~ >ffR'OTI em ~h) l ffl ~Cl VA : V 8 ~ I 
(1) 1:2 (2) 3:2 (3) 1: 1 (4) 2 : 3 

Ans. (3) 

78. Statement 1 : If three positive number in G.P represent the sides of a triangle, then the common ratio of the 

. JS - 1 J5 + 1 
G.P must lie between -

2
- and -

2
-

Statement 2 : Three positive number can form sides of a triangle if sum of any two number is greater than the 
third number. 
(1 )Statement -1 true, Statement -2 is false 
(2) Statement -1 is false ; Statement -2 is true 
(3) Statement-1 is the ; Statement -2 is ture; Statement -2 is correct explanation for statement -1 
(4) Statement -1 is true; statement -2 is ture; Statement-2 is not a correct explanation for Statment -1. 

q;~ 1 : <1ft :rrl('I1Cj) ~<tt <1ft cft;=r ~ ~ ~ f.!r~\Jf c#t 'lj'1IT31T em ~ 'tlffift ~ m :rrm~ ~~ <PT ~ 

~'1TTI ./52- 1 Tim ./52+ 1 ~ ~ ft~TI ~ I 
~ 2: <1ft cft;=r ~ ~ -B ~en <PT <Tr-r ~ ~ ~ m. m <m ~ ~ ~ c#t 'lj'1fl3Ti em~ 
q;~ 'fiCIJCft ~ I 
(1) <P~ -1 'fi(Xl ~. <P~A -2 ~ ~ I 

(2 ) <P~ -1 ~ l <P~';:f -2 'fi(Xl ~ I 

(3) <P~ -1 'fi(Xl ~ ; <P~';:f -2 'fi(Xl l <P~ -2 <P~ -1 c#t 'flt't Clll~ ~ I 
(4) <P~ -1 ~ l <P~-2 'fi(Xl ~ <P~';:f-2 <P~ -1 c#t 'flt't ~~~ I 

Ans. (3) 

79. The general solution of the differential equation 

~'f!lrt~ 

dy +sin( x + y ) = sin( x - y ) <PT ~ l\c1 ~ · 
dx 2 2 · 

(1) log ( cott) +2sinx =C 

(3) l og (tan~) +2sin x = C 

Ans. (4) 

(2) log ( cot t ) + 2sin1 = C 

(4) log (tan~) + 2sin1 = C 

80. The angle between the lines 2x = 3y = -z and - 6x = y = 4z is : 

~~ 2x = 3y = -Z C'f~T -6x = y = 4z ~ <lt'iT <PT emur ~ I 
(1) 90° (2} 0° (3) 30° (4) 45° 

Ans. (1) 
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PART -II (1fftl - II) 

Mathematics ('tlfitRJ) 

I MATHEMATICS I 

51. Let y2 = 16x be a given parabola and L be an extermity of its latus rectum in the first quadrant. If a chord is 
drawn through L with slople - 1, then the length of this chord is 
l=fAl y2 = 16x~ ~Tf<n~~ Tim L~'9T~cm>l"~~m~B ~tffl"~ 1 ~ L~~\JfR ~ 
~'Jftmt ~GR1 -1 t m~~qft~~ 

(1) 16./3 (2) 32./2 (3) 32 (4) 16./2 
Sol. (2) 

L(4,8) 
Equation of chord LM is y - 8 =- (x - 4) 
Solving with y2 = 16x, we get L(4, 8) and M(36, - 24) 

=> LM = 32J2 

52. If the quadratic equation 3x2 + 2(a2 + 1) x + (a2 - 3a + 2) = 0 possesses roots of opposite sign, then 'a' lies 
in the interval : 

<1ft~ ~XU! 3x2 + 2(a2 + 1)x + (a2 - 3a + 2) = 0 ~ 1'@" ~ ~ ~ t m am~ B t ~ 
~ 
(1) (1, 2) (2) (2, 3) (3) (--oo,- 1) (4) (- 1, 1) 

Sol. (1) 
f (O) < 0 => a2 - 3a + 2 < 0 => a e (1, 2) 

53. If p is any logical statement, then : 
<1ft P ~ CfCif ~ Cj)~ t m 
(1) p A p = p 
(3) p 1\ (-p) is a tautology 

<1ft P ~ CfCif ~ Cj)~ t m 
(1) p A p = p 
(3) P A (-p)~~~ l 

Sol. (1) 
p A p = p 
p v(-p) = t 
PA (-p) = f 
p v(-p) = t 

(2) p v (-p) = p 
(4) p v (-p) is a contradiction 

(2) p v (-p) = p 
(4) p v (-p)~f?Mmfcffi~ l 

54. From a window x meter high above the ground, in a street, the angles of elevation and depression of the top 
and the foot of another house exactly opposite to the window in the same street are a and 13 respectively. 
Then the height (in meters) of the house on the opposite side is: 
~ ~ B. ~ ~ x ~ex c#t ~~ -qx ft~ ~ fu~ ~ ~ ~ ~ 'fl'T1'A c#t ~ ft~m 1fq.=r ~ fum Tim -qr~ 
~ ~ Cl~T ~ <PTur wl=M: a Cl~TI 13 ~ I m m+A qnq 'lfq.:[ c#t ~~ (~exT B) ~ 
(1) x(1 + cota tanl3) (2) x(1 + cota cosl3) (3) x(1 + tana cotl3) (4) x(1 + tana cosl3) 

Sol. (3) 

h - x 
tana = -y 

X 
tanl3 = -;; 

E 

h- x 
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=> (h - x) cota = xcotl3 
=> h = x(1 + tana cotl3) 

55. The least positive integral value of x which satisfies the inequality 1°Cx-1 > 2 x 10Cx is 

X ClJT em ~ tr~ 'rTlc#t<l l=fF l, \11) ~ 10C x- 1 > 2 X 
10C x em ~~ CJmf[ l ~ 

(1) 9 (2) 6 (3) 5 (4) 8 
Sol. (4) 

toe > 2 toe 
x- 1 · x 

1oc 
x- 1 2 X X => --,1,.,...0 -"--'- > => --> 2 => --- 2 > 0 

C x 11 - X 11 - X 

=> 3;~1212 < 0 => X E ( 232, 11) 
Least positive integral value of x = 8. 

I MATHEMATICS I 

56. The rate of change of the volume of a sphere with respect to its surface area, when the radius is 2 units, is 
~ 'llzq -$ ~ ~ -$ mttar ~ ~ -$ ~~ Cift ~. \JfOT ~ ~~ 2 ~~ ~. ~ 
(1) 2 (2) 1 (3) 4 (4) 3 

Sol. (2) 

dV - d( ~nr3 ) 
dS - d(4nr2 ) 

.!x 3r2dr r 2 
= 3 = - = - when r = 2 

2rdr 2 2 

57. If m is the slope of a tangent to the curve ev =1 + x2, at the point (x, y) on the curve, then all possible values 
of m lie in the interval 
<1ft qw eY =1 + x2 ,-$ ~ (x, y) ~ ~ m ~w qft GTC1 m t m m -$ 'fflft ~ l1A fGr'ff ~ B ~Cl t 
~~ 
(1) (-oo , - 1) (2) [- 1, 1] (3)[0, 1] (4)(1,oo) 

Sol. (2) 

dy dy _ 2x 
ev = 1 + x2 => ev dx = 2x => dx - eY 

2x 
::::> m= --

1+ x2 

2x 
As -

1 
- 2 E [- 1, 1] => m E [- 1, 1] 
+ X 

58. A common tangent to x2- 2y2 = 18 and x2 + y2 = 9 is 
x2- 2y2 = 18 Tim x2 + y2= 9 c#t ~ ~ m ~ ~ 
(1) y = 2x + 3J7 (2) y = J2 x + 3./5 (3) y = 2x + 3./5 

Sol. (4) 

x2 y2 . 
Tangent to 18- 9 = 1 1s 

Y = mx ± ~1 8m2 - 9 
It will be tangent to x2 + y2 = 9 

0 - 0+~18m2 - 9 
if ~ =3 

(4) y = J2x+ 3J3 
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=> 18m2 - 9 = 9 + 9m2 => m2 = 2 => m = ± J2 
=> tangent is y = .fix ± 3J3 

=> Y = - J2x ± 3J3 

59. The coefficient of t24 in (1 + t2)12 (1 + t12) (1 + t24) is 

(1 + t2}12 (1 + t12} (1 + t24} ~ >rmx "B t24 <PT :rri<P ~ 
(1) 12C6 + 1 (2) 12C6 (3) 12C6 + 13 

Sol. (4) 
coefficient of t24 in (1 + t2)12 (1 + t12) (1 + t24) 
= coefficient of t24 in ( 1 + t12 + t24 + t36)( 1 + 12C 1 t2 + 12C2 t4 + ... . ) 
= 12C12 + 12C6 + 1 = 2 + 12C6 

I MATHEMATICS I 

60. If the system of linear equations, x + 2ay + az = 0, x + 3by + bz = 0 and x + 4cy + cz = 0 has a non-zero 
solution, then a, b, c satisfy 

<1ft ~ ~CiJXUI ml<l' X + 2ay + az = 0, X + 3by + bz = 0 Tim X + 4cy + CZ = 0 <PT ~ ~~'ffi lfC1 t ffl 
a, b, c ~~ <PXct ~ 
(1) 2ac=ab+bc (2) 2ab=ac+bc (3) 2b=a+c (4) b2=ac 

Sol. (1) 

1 2a a 

t,. = 0 => 1 3b b = 0 => 2ac = ab + be 

1 4c c 

b 

61. If f(x) = x lxl , then for any real numbers a and b with a < b, the value of J f (x )dx equals 

Sol. 

a 
b 

<1ft f(X) =X lXI t ffl mmfrtcp msm3l) a Tim b ~ ~. \JQiT a< b t f f(x)dx <Rim'~ 

1 
(3) - (lbl3-lal3 ) 

3 

b b [ x
2

I XI] b b2 l bl a2 l a l l b l3 - la l3 

Jf(x)dx = Jx l xldx -
3

- = -
3

- --
3

- = 
3 

a a a 

Substituting 1 + -..;.. + -..;.. = t, we get ( - !i_ - .!._) dx = dt 
x x x6 x8 

- dt 2 1 X
14 

I= f - =2t - 1+C = - +C .~ .., r .. 7 , .. 2 • ~\ 2 

a 
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I MATHEMATICS I 
63. Let v = 2T +]- k and w = i + 3k . If u is a unit vector, then the maximum value of the scalar triple product 

[u v w ] is 

l1PIT v = 2T + J- I< e1m w = i + 3k ~ 1 <1ft u ~ +rr~Cfl ~ t m ~ -fucp ~0 1 '1 4>61 [u v w J CflT ~Cj)'Cfl1 

11R ~ 

(1) ..J59 (2) J60 (3) ../6 (4) fl0 +../6 
So l. (1) 

[Q v w ] = 0. (v xw) = I Q II v X w lcose =I v X w lcose 

maximum [u v w ] = lv xw l =l3i -7} -k l = ..J59 

64. If a variable line, passing through the point of intersection of the lines x + 2y -1 = 0 and 2x - y - 1 = 0 , meets 
the coordinate axes in A and B, then the locus of the mid-point of AB is 

<1ft ~ m WT, WT311 X + 2y - 1 = 0 Cl~T 2x - y - 1 = 0 ~ OQ ffl m ~ ~ ~ mCflx \Jfrcft ~ Cl~T f.ic'f~T<P 311l'll 

Cfll A e1m B 1R Cfil'Ccft ~. m AB ~ l1Ul ~ CfiT ~~ ~ 
(1) x+3y=10xy (2) x+3y+10xy=O (3) x+3y = O (4) x+3y = 10 

So l. (1) Required line is 
X + 2y - 1 + 'A (2x - y - 1) = 0 
=> (1 + 2'A.)x + (2 - 'A) y = 1 + 'A 

=> 1:'A. + 1~ 'A. = 1 
----
1+ 2'A 2- 'A. 

=> A ( 1

1
: ~ , 0) and B ( 0, ~: ~) Let mid-point of AB is (h,k) 

1+'A. 1+ 'A. 
so h = 2(1+ 2'A.) , k = 2(2 - 'A.) 

=> 2h + 4'A.h = 1 + 'A , 4k - 2'A.k = 1 + 'A 

2h - 1 4k-1 
=> 'A = 1- 4h ' 'A = 1 + 2k 

2h-1 4k - 1 => --= --
1- 4h 1+ 2k 

So locus of (h,k) is 
=> X + 3y = 1 Oxy 

65. Statement 1 : The line 2x + y + 6 = 0 is perpendicular to the line x - 2y + 5 = 0 and second line passes 
through (1, 3). 
Statement 2: Product of the slopes of any two parallel lines is equal to -1. 
(1) Statement - 1 is true ; Statement- 2 is false. 
(2) Statement - 1 is false ; Statement - 2 is true. 
(3) Statement- 1 is true; Statement - 2 is true; Statement- 2 is a correct explanation for Statement - 1. 
(4) Statement- 1 is true; Statement - 2 is true; Statement - 2 is not a correct explanation for Statement - 1. 
Cj)~O{ 1: WT 2x + y + 6 = OWT x - 2y + 5 =O m- ~~ C'fm ~ ~-m (1, 3) ~ mCflX" \Jfrcft ~ I 
Cj)~O{ 2: en 'ffl'IT~ ~-m:m <1ft m CflT ~01 '1 4>61 - 1 ~ 1 

(1) Cfl~-1 ~ ~. Cfl~-2 ~ ~ I 
(2) Cfl~-1 ~ ~. Cfl~-2~ ~ I 
(3) Cfl~R-1 ~ t Cfl~-2 ~ ~ ; Cfl~-2 , Cfl~"'l'- 1 c#t ~~ ~ ~ I 
(4) Cfl~-1 ~ t Cfl~-2 ~ ~ ; Cfl~"'l'-2 , Cfl~"'l'- 1 c#t ~~~~ I 

So l. (1) 
put in (1, 3) 
X - 2y + 5 = 0 
1 - 6 + 5 = 0 true 
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so second line passes through (1, 3) 

2 1 
mm =--x--=-1 

1 2 1 -2 
so statement - 1 is true ; Statement - 2 is false. 

66. Let A and B be two events such that P(A v B):<: 3/4 and 1/8 ~ P(A n B) ~ 3/8. 
Statement 1 : P(A) + P(B) :<: 7/8. 
Statement 2: P(A) + P(B) ~ 11/8. 
(1) Statement - 1 is true ; Statement- 2 is false. 
(2) Statement - 1 is false ; Statement - 2 is true. 

I MATHEMATICS I 

(3) Statement - 1 is true; Statement - 2 is true; Statement - 2 is a correct explanation for Statement- 1. 
(4) Statement- 1 is true ; Statement - 2 is true; Statement - 2 is not a correct explanation for Statement - 1. 
q;~Of 1 : P(A) + P(B) :<: 7/8. 

q;~Of 2: P(A) + P(B) ~ 11/8. 

( 1 ) Q;~-1 ~ ~. Cfl~-2~~ I 
(2) Cfl~-1 ~ ~. Cfl~-2~ ~ I 
(3) Cfl~-1 ~ t Cfl~-2 ~ ~ ; Cfl~-2 , Cfl~ot-1 c#t ~~ ~ ~ I 
(4) Cfl~-1 ~ t Cfl~-2 ~ ~ ; Cfl~ot-2 , Cfl~ot-1 c#t -mft ~ -;:fflt ~ I 

Sol. (4) 
P(A) + P(B) - P(A n B) = P(A v B) 
P(A) + P(B) = P(A v B) + P(A n B) 

3 4 ~ P(A v B)~ 1 

1 3 
8 ~ P(A n B)~ 8 

7 11 
8 ~ P(A v B) + P(An B)~ 8 

7 11 
=> 8 ~ P(A) + P(B) ~ B 
Statement- 1 is true ; Statement - 2 is true; Statement - 2 is not a correct explanation for Statement- 1. 

67. Consider 
L

1
: 3x + y +a- 2 = 0; 

L
2

: 3x + y - a + 3 = 0, where a is a positive real number, and 
C: x2 + y2 - 2x + 4y - 4 = 0. 
Statement 1 : If line L

1 
is a chord of the circle C, then the line L

2 
is not always a diameter of the circle C. 

Statement 2 : If line L
1 

is a diameter of the circle C, then the line L
2 

is not a chord of the circle C. 
Then, 
(1) Statement - 1 is true ; Statement- 2 is false. 
(2) Statement - 2 is true and statement-1 is false 
(3) both the statements are true. 
(4) both the statements are false. 

f.r9 1R frrcrR ~ 
L

1
: 3x + y +a- 2 = 0; 

L2: 3x + y- a + 3 = 0, \JforFcP a~ $'IT~ ~ ~ ~ e1m 
C: x2 + y2 - 2x + 4y - 4 = 0. 
q;~Of 1 : <1ft L1 crcr C c#t ~ 'Jftcn t m L2 'fRI crcr Cfll C1lm ~ ~ I 
q;~Of 2: <1ft L1 Cfti C CfiT C1lm ~. m ~ crcr C c#t 'Jftcn ~ ~ I 
CfOI, 

( 1 ) Cfl~-1 ~ ~. Cfl~-2~~ I 
(2) Cfl~-2~ ~. Cfl~-1 ~~ I 
(3) crr.n Cfl~ot ~ ~ 1 

(4) fflCfl~~~ l www.examrace.com



I MATHEMATICS I 
Sol. (1) 

Radius of circle = .J1 + 4 + 4 = 3 

I a. - 2 + a. - 3 I I 2a. - 5 I 
Distanced between L1 and L2 = J10 = J10 
depends on a. so if L

1 
is chord of circle than L

2 
may or may not be diameter of circle 

So Statement - 1 is true 
If L

1 
is diameter then centre (1, - 2) lies on it. 

=> 3-2+ a. - 2=0 => a. = 1 

3 
=> d = J10 < radius 

so if L
1 

is diameter then L
2 

is chord. 
So Statement-2 is false. 

68. Let f and g be functions defined by 

f (x) = __!_
1

, x E R, x :;t: - 1 and g(x ) = x2 + 1, x E R. Then got is 
X+ 

(1) both one-one and onto. (2) neither one-one nor onto. 
(3) one-one but not onto. (4) onto but not one-one. 

1 
l1PIT f C'f~T g, f(x) = -

1
, X E R, X :;t: - 1 Tim g(x ) = x2+ 1, X E R IDXT ~ ~ t CfOI gof 

X+ 

( 1 )~ Tim 3l lmi~CfJ m ~ I (2)";:[ m ~qft ~ ~x ";:[ tf 3ll~ ~ I 
(3) ~c#t ~ ~ 3ll~ ~~ I (4) 3l lmi~Cf5 ~ ~ ~c#t ~~ I 

Sol. (2) 

69. 

Sol. 

1 
gof(x) = g(f(x )) = f(x )2 + 1 = (x + 

1
)2 + 1 

as gof(x) > 1 => into 
and gof(x) is clearly many one ( ·: gof(O) = 1 = gof(-2)) 

Let f be a differentiable function such that 8f(x) + 6f ( ~) - x = 5, (x * 0) and y = x2f(x), then ~~ at x = - 1 is 

(1) dy 
l1P!T f ~ ~ ~~ ~ t fcl5 8f(x) + 6f x - x = 5, (x * 0) ~ Tim y = x2f(x) t CfOI x = -1 "QX dx em 

11R ~ 

1 
(1) - -

14 
(1) 

8f(x) + 6f (~) - x = 5 

at (~) + 6f(x) - ~= 5 

=> f(x ) = _1 (4x.~ + 5) 
14 X 

~~ = x2f'(x) + 2xf(x) 

put x = -1 

1 
(2) 14 

(
dy ) 1 4 1 d =1.f'(-1 ) + (- 2) f(- 1)=---=-

x at x-1 2 7 14 

(3) ~ 
14 

(4 ) - ~ 
14 
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70. If z = i (i + .fi) , then the value of z4+ 4z3 + 6z2 + 4z is 

<1ft z = i (i + J2) ~. Cf6l z4 + 4z3 + 6z2 + 4z <PT l1A ~ 
(1) 6 (2) -9 (3) -5 

Sol. (4) 

z = i (i + J2) => (z + 1 )2 =- 2 => z2 + 1 + 2z =- 2 => z2 + 2z =- 3 

z4 + 4z3 + 6z2 + 4z = z4 + 2z3 + 2z3 + 4z2 + 2z2 + 4z 
= z2(z2 + 2z) + 2z(z2 + 2z) + 2(z2 + 2z) 
= -3z2 - 6z- 6 = -3(z2 + 2z) - 6 = 9-6 = 3 

(4) 3 

. sin2x + asinx 
71. If for some real number 'a', limo 3 exists, then the limit is equal to 

X~ X 

<1ft fclmt ~ ~ a -$ ~ lim sin2x +3 a sin X <PT ~ t m <m ~ <RFR ~ 
x~o x 

(1) 1 (2) 2 (3) -2 (4) - 1 
Sol. (4) 

lim sin2x + asinx 
x~o x3 

I
. 2sinxcosx + asinx 

1
. 2cosx+a = 1m = 1m -----,--

x~ ~ x~ x2 

0 . 2cos x- 2 ( 1) for - form 2 + a = 0 => a = - 2 = lim 2 = 2 - -
2 

= - 1 
0 X~ X 

72. 2cor 1(7) + cos-1 ( ~) , in principal value, is equal to 

2cor 1(7) + cos-1 ( ~) <PT ~ l1A <m<R ~ 

I MATHEMATICS I 

(1) tan-1 ( 1~~ ) (
117) 

(2) tan-1 125 (3) cosec-1 ( 1~5) (4) cos-{ 1~~) 
Sol. (3) 

3 1 4 
2cor 17 + cos-1 5 = 2tan-1 ? + tan-1 3 

1 1 4 7 4 11 7 44 
= tan-1 

7 + tan-1 
7 + tan-1 3 = tan-1 

24 
+ tan-1 3 = tan-1 

44 
= cos-1 

125 

73. A tree, in each year, grows 5 em less than it grew in the previous year. If it grew half a metre in the first year, 
then the height of the tree (in metres), when it ceases to grow, is 

~ .q~ ~. ~ qq qft ~1\TT 5 ~:41. Cj)l'f 6lGffi ~ I ~em ~ qq B 1/2 ~ 6lGffi t m \1f6T <m ~ 6FG 

Cj)~ ~ m ~ c#t ~~(~-B)~ 
(1) 2.50 (2) 2.00 (3) 3.00 (4) 2.75 

Sol. (4) 

1 
t = -m =50 em 

1 2 
t2 = 45cm 

t10 = 5 em 
t11 = 0 em 

height of tree= S10 = 
1~ (50+ 5) = 5 x 55 = 275 em= 2.75 m 
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I MATHEMATICS I 

74. LetS be the set of all real matrices, A = [ : : J such that a+ d = 2 and AT= A2- 2A. Then S 

(1) has exactly two elements. (2) has exactly four elements. 
(3) is an empty set. (4) has exactly one element. 

l1PIT s ~ qrmfctcp ~m CJ)T ~ t A = [ : : ] ~ ~ fcp a + d = 2 Cl~T AT = A2- 2A t m s 

( 1 )-B ~cn~~ ~ (2)B ~'CTR~~ ~ 
(3) ~ ftcffi ~~I (4) B ~ ~ ~ ~ I 

Sol. (3) 

75. 

AT= A2 - 2A ~ [ : ~] = [ : : ][: : ] -[~: ~:] 

[ 
3a c + 2b] = [ a

2 
+ be b(a + d)] 

b+2c 3d c(a + d) bc + d2 

~ 3a = a2 + be, c + 2b = 2b, b + 2c = 2c and 3d = be + d2 

~ c = 0, b = 0, a = 0,3 and d = 0,3 
~ (a, d) = (0, 0), (0, 3), (3, 0), (3,3) 
but a+ d = 2 
so no such matrix is possible 

Jin-i 2 

J 
xcosx dx 

The integral cos(.en35 _ x2 )+ cosx2 is equal to 
.JTri5 

Jin-i 2 

J 
xcosx dx 

ffl'l lct56'1 '1 cos(.en35 - x2) +COSX2 ORTOR ~ 
.JTri5 

1 7 
(1) - .en -

4 5 

1 7 
(2) - en -

2 5 
1 5 

(3) - en -4 7 
1 5 

(4) - en -
2 7 

Sol. (1) 

Jin-i 2 t n7 

k 
xcosx dx 1 J cost dt 

I = cos(.en35 - x2) +cosx2 = 2 cos(en35 - t )+ cost 
t ns 

l n7 
1 J cos(en35 - t ) dt 

I = 2 cost+ cos(.en35 - t) 
£n5 

7 
1 t n7 .en- 1 7 

~ 2I = 2 J1dt =-f ~ I = 4 enS 
t ns 

76. If a variable plane passes through a fixed point (1, - 2, 3) and meets the coordinate axes at points A, B, C, 
then the point of intersection of the planes through A, B, C parallel to the coordinate planes lies on 

~ ~ m 'fl1'l'ffi1 ~ ft~x ~ (1, - 2, 3) ~ ~ \1fmT ~ C'f~T f.ic'fmcp ~lffi cp) ~~ A, B, C 1R 'Cf5l'Cffi t m 
A, B, c ~ m<Px ~ ~. f.ic'f~i<P ~lffi ~ 'fi1'I'RR ~ Cj)l ~~ ~. fGm m- furef t em ~ 

(1) xy - 2yz + 3zx = 3xyz 

1 1 
(3) xy - - yz + - zx = 6 

2 3 
Sol. (4) 

1 1 
(2) xy+ - yz--zx = 6 

2 3 

(4) yz- 2zx + 3xy = xyz 
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L I 
. x y z

1 et pane 1s - + - + - = 
a b c 

1 2 3 
As it passes through (1, - 2, 3) .. a- b + c = 1 .. .. .. .. . (1) 

I MATHEMATICS I 

1 2 3 
Point of intersection of planes x = a, y = b, z = c is (a,b,c) which satisfies equation x-Y + z = 1 

=> yz - 2zx + 3xy = xyz 

77. Suppose a population A has 100 observations 101, 102, .. ... ,200 and another population B has 100 observations 
151, 152, .... , 250. lf V A and VB represent the variances of two populations respectively, then the ratio VA : VB 
is 
~~~ A 'B 100 ~ll1Ul 101 , 102, .... . ,200 'g Tim~~ B 'B 100 ~1\lur 151 , 152, .. .. , 250 'g 1 ~ 
VA Tim VBw+rn: en';:[) ft"' f?e•di-$ >HRUJT em ~·~rh) 'g, m ~qm VA : VB 'g 
(1) 1:2 (2) 3:2 (3) 1 : 1 (4 ) 2 : 3 

Sol. (3) 
Adding 50 to values 101, 1 02, .. .. . ,200 does not change variance so VA = VB => VA : VB = 1 : 1 

78. Statement 1 : If three positive numbers in G.P. represent the sides of a triangle , then the common ratio of the 

. .JS - 1 .J5 + 1 
G.P. must he between and -

2
- and -

2
- . 

Statement 2: Three positive numbers can form sides of a triangle if sum of any two numbers is greater than 
the third number. 
(1) Statement - 1 is true ; Statement- 2 is false. 
(2) Statement - 1 is false ; Statement - 2 is true. 
(3) Statement- 1 is true; Statement - 2 is true; Statement- 2 is a co rrect explanation for Statement - 1. 
(4) Statement- 1 is true; Statement- 2 is true; Statement- 2 is not a correct explnation for Statement- 1. 
q;~ 1 : ~ Tfl('qCj) -<MT Clft cft';:r ~Fm'l'fcp ~ ~ f5!:!\1l *r ~3ii cp) ~ 'Clffift 'g, m :rnm -<MT Cj)f mrf 

.JS - 1 .J5+ 1 
~qm -

2
- Tim -

2
- -$ <lt'iT ft~ 'g 1 

<mR 2: <tfu cft';:r ~~ msm3ii -B tw.tt en Cj)f <Tr-r cftftft ~ ~ m. m <m ~ ~ ~\1[ Clft ~3ii em ~ 
ClJx 'fiCPcft 'g 
(1) ClJ~-1 mxl 'g, ClJ~-2 ~ 'g I 
(2) ClJ~-1 ~ 'g, ClJ~-2mxl 'g I 
(3) ClJ~-1 mxl t ClJ~-2 mxl 'g ; ClJ~-2 , ClJ~';:f- 1 '$1 ~~ ~ 'g I 
(4) ClJ~-1 mxl t ClJ~-2 mxl 'g ; ClJ~';:f-2 , ClJ~';:f- 1 '$1 'fl1ft ~ ~ 'g I 

Sol. (3) 
Let r > 1 
=> a + ar > ar2 => r2 - r - 1 < 0 

1-.JS 1+.J5 => --< r < --
2 2 

1 < r < .J5+1 => 2 .. .. .. .. (1) 

Let 0 < r s 1 => ar2 + ar > a => r2 + r - 1 > 0 

[
- -1 - .JS) [ -1+ .J5 ) => r E oo, 2 u 2 , oo 

[
.JS - 1 l but 0 < r s 1 => -

2
- , 1 .. .. .. .. (2) 

ar 

( .JS - 1 .J5 + 1l 
from (1) and (2) we get r E 1- ?- , - ?- 1 so both statements are correct 
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79. The general solution of the differential equation ~~ + sin ( x; Y) = sin ( x ; Y) is 

, dy ( X + y) ( X - y) ~ ~ ft 'i lctJxol dx +sin -
2
- = sin -

2
- em m+'IRl 1rc1 t> 

(1) log( cot~) + 2 sinx = C 

(3) log (tan~) + 2sinx = C 

(2) log( cott) + 2 sin~ = C 

(4) log (tant) +2sin~ = C 

Sol. (4) 

~~ + sin ( x;y) = sin( x ; y ) ~ ~~ = - 2cos ~sin~ 

~ Jcosec~dy = J- 2cos~dx ~ 2 .en (tant) =- 4sin~+c' 

~ .en (tan~ ) + 2sin~ = c 

80. The angle between the lines 2x = 3y = - z and - 6x = y = 4z is 
~~ 2x = 3y = - z Tim - 6x = y = 4z -$ <Trn em cmur 'g 
(1) goo (2) 0° (3) 30° 

Sol. (1) 

Direction ratios are (~ . ~. - 1) and (-~. 1 . ~) 

Th . d . 1 1 1 0 e1r dot pro uct 1s - 12 + 3 - 4 = 

~ angle = goo 

(4 ) 45° 

I MATHEMATICS I 
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