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= 

RUET ADMISSION TEST 2017-2018 

-P,.k • --./x2 +2 01. �1"1·1��= Lim -
x�oo 3x-6 

Mathematics 

. . j(�)\z _ . b:
zhZ

_ 1 . _ 1. �- Lim 1 - Lim "'T-6h [ �, h - - .. x - -, x -t oo � h -t O]h�o 3.li-6 h�o -h- x h 

= Lim v1+ 2hz 

= v1+ 2xo = � (Ans.)h�O 3-6h 3-6X0 3 

02. eY = x x-y�dy/d x��I
�: eY = x x-y => ylne = (x -y)lnx => y = xinx -ylnx

dy 1 1 dy dy 1+lnx-r y 
:. -

d 
= x. - + lnx -y. - - lnx . -

d 
:. -

d 
= 

1 
x = 1 - C 1 ) (Ans.)

x x x x x 1+ nx x 1+ nx 

G, -P,.k J,ln2 exdx
03. c.<llii§r'!>�ili 1"1"1� �: -

Q 1+eX 
�: [Let, 1 + ex = z; ex. dx = d z, If x = 0, z = 2 ; if x = ln2; z = 3]
rln2 eXdX f 3 dz 3 3 

J,0 -= 
2 

-= [lnz]2 = ln3 - ln2 = In- (Ans.) 
1+ex z 2 

· 

04. WT Va - ib = x - iy�, 'W:f � c.<l, Va+ ib = x + iy I
�= c-t'6m�, Va - ib = x - iy => a - ib = x 3 + 3x2(-iy) + 3x(-iy)2 + (-iy)3 

=> a - ib = x 3 - i 3x 2y - 3xy2 + iy3 
:. a = x 3 - 3xy2; b = 3x2y -y3 

[� '6 � �VCKf � � '<f)@j 
:. L. H. s = Va+ ib = v-x3 ---3x_y_2 _+_i-(3-x -2y---y -3) = Vx 3 + 3x(iy)2 + 3x 2 (iy) + (iy)3 

= V (x + iy)3 = x + iy = R.H. S [Proved]
05. ���: 2(sinx cosx + "3) = "3 cosx + 4sinx, 0 < x < n.

�: 2 sinx cosx + 2"3 - "3 cosx -4 sinx = 0
=> 2 sinx (cosx - 2) -{3 (cosx - 2) = 0 => (2 sinx - {3)(co.sx - 2) = 0
:. 2 sinx -{3 = 0 � cosx - 2 = 0 ; m cosx - 2 * 0 

:. sinx = .fi = sin�:. x = mt+ (-l)n � [ �, n E Z l
2 3 3 

TI · TI 2TI n=O� x =-·n= 1� x = n--=-, 3' ' 3 3 
X = 2 �, X = 2TI + � = ?TI 

;, 
°R� �� = {�, ZTI

}
3 3 3 3 

06. (1 + x )P, p > 0 \£!� x 5 \£!�� x 4 \!l���'t� p \£!���� I x 6 '6 x 4 \!!����Pl��?
�:Tr+1 = Per
XS \!)��= PpS ; X4 \!)�� = PC4

p p 
pr pr 

\£!�, C5 = 2 x C4 => C · ) = 2 x C · ) => p -4 = 10 => p = 14 (Ans.)
5! P-5 ! 4! p-4 ! 

6 ., 14c x 1.!HPf�·1 _ 6 • 6 _ 3 4 \£!� 4 - 14 .. x \£!�� - xx \!!��(Ans.) 
x <!!�� C4 
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07. 100�������i5fC9f'IR�Q��ffl�IWf����70����
20�����.�·�����?

-'[WJ 
n(U) = 100; n(F) = 70; n(F u C)' = 20 
��. n(U) = n(F) + n(C) -n(F n C) + n(F u C)' 
� 100 = 70 + n(C) -n(F n C) + 20 � n(F n C) = n(C) - 10 .... (i) 
��. n(C) > n (F) � n(C)-10 > 70-10 � n(Fn C) > 60 :. ��h�= 61 �I 

08. y�-M<mf ��(3,0)'6 (7,0)����ffl�R'm�I

�� C,A '6 B �'?l"� :. 3+7 = r::::} r = 5
2 

LlOAC c�, OA2 = AC2 + OC2; � r2 = (5 - 3)2 + a2 �a = ±v212 
:. ���: (x-5)2 + (y±v21) = 25 

09. ������ S =t3 i+t2jW'f, t= 1 �.���'6���C<lirctffm�I
... 3A 

2
A ... ds 

2 
A A�: s = t i + t 1' · v = -= 3t i + 2t1'

} dt 

-+ dV .... " -+ A .... -+ A .... a = -= 6t i + 21· · t = 1 � v = 3i + 21· · a = 6i + 21·
dt 

J I 

� -1 ( 18t(2X2) ) -1 ( 22 ) 0 
) "l"IJ"l�1 C<lirct: cos ..fi'I+z2 ..f62+i.'i = cos ..ffi .ffo = 15.25 (Ans. 3 +2 . 6 +2 13.2 10 

10. 4wt3 = aw-1 w; u) �? 
�: 4w+3 = aw-1 � 22w+6 = 23w-3 ::::} 2w + 6 = 3w -3 � w = 9 (Ans.) 

um& 
11 . �<!$�����c�700km����1�'?l"'6llij_�fil<li�R'fu�1[��= 

6300 km���� g = 9.8 m/sec2 l 
�: v = � = fii' = R � = 6.3 x 106 x 9·9 = 7454.26 ms-1 

�ill �ill �R+h 6.3x106t7x1os 

12. � � �� 0°F � � 336 meter.�� 15i� 100°F '6 �. 15i�
0°F. � �- .ijj\!l<lil(.c1� cmr fft � �? �- �'cffl '6 �� � �� a= 12 x
10-6 I Oc.)

[ 
5 500]�: LlL = L0a:Ll8 Ll8 = (100 - O) x 9 = 9

= 336 x 12 x 10-6 x 500 = 0.224m (Ans.) 
9 

� 'i5i� �IC�'1�1�co � rlli'IP!{JICJ.J 

·���I
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13. ���fii� >J�l�lrtl c���� 200 km �lll�CC111 �c��(£1��<Plffl�
(£1� � c� (£1�� 3 seconds� ��1 �� C<M 340 m/sec �. � c� c��
ffrn�I

. ,,

. " 

\ : y :: 
200 500 �: : ::b d=VA Xt=-X3=-m 

a\� : :: 3.6 3 

·······----�_l_f _____ j_
C D 

(£1� a + a = V
5 
t = 340 x 3 => a = 510m 

(£1� L\EBC (£1 h2 + (�)
2 

= a2 => h = ja2 -Gr= 503.14m (Ans.) 

14. � �� �rnr � C>Jf.f;fi101rn 6000 � � 1 (£1� fu-..:>� Nm 5896 A -..:>�!lfCl-\C�J� � � �
� iS7"IJ �� C<lirct � �
�: N = 6000 cm-1 = 6 x 105m-1 

n = 2; 11. = 5896A. = 5.896 x 10-7m 

(£1� si;S = nA => sin8 = nNA => 8 = sin-1 (2 x 6 x 105 x 5.896 X 10-7) = 45.03°(Ans.} 

15. 4 x 1015Hz � � � � � �91Ni-..:> � � 3.6 x 10-191 � � �c-,<l@.q � 
�\�����? 
�: Kmax = 3.6 X 10-191; f = 4 X 1015Hz; <p =? <p = hf0 = 2.29 X 10-181
hf = Kmax + <p => <p = hf - Kmax 
= 6.626 x 10-34 

x 4 x 1015 - 3.6 x 10-19 

= 2.29 x 10-181 

f _ 2.29x10-18J 
O - 6.626x10-34Js 

= 3.456 x 1015Hz (Ans.)

16. � Clf, � � � 11.2 km/sec � �C"IM � p � • � �fu<tS(isf WRr �
��9frnf I��= 6.4 X 106m
�:�C��<ffl��ffi,

W == fo GMm dr = GMm [-1100 ; W = GMm
R r2 rR R 

(£1�, Ve ���C>Jffl'�c� 1 

. ! 2 _ GMm _ {2GM _ 2X6.67x10-11x6x1024 _ 11 2 km -1 [� �]"2 mve - R => Ve - �R - 6.4x106 
- • s 

17. �����WRr� BON 1 ��(£1�WRf� 60° met��. \%<f�

�Wfffrn�I

R=80N 

�:Q 

p 

(£1� Rcos60° = Pcos0° + Qcos90° 
:. P = 80 cos60° = 40N (Ans.) 

�, R sin60° = p sin0° + Qsin90° => Q = 80 sin60° = 40\13 N (Ans.) 
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18. �91ffer��b�15m1SMW������u1�<1l�Cil�����
�91ffer��?
�: SMW = 5 x 106W,h = 15m,t = ls

Pt sx106x1 3 l!l�, Pt= mgh � m = -= = 34.01 x 10 kg (Ans.) 
gh 9.8X15 

19. l!l� 120W-60V'<lnffll 100VDC���I ����I��·�� �0Ni'fMIN
�?

A ,----l�U.L-,+--MM/1---, c 

y2 602 �=��trRL = P = -120 
= 30.U I 

V=lOOV 

60 VAB = 60V; Ix RL = 60V �I= 
30 

= 2A 
· 

100-60 Vac = V - VAB � I X Rs = 100 -60 � Rs = --= 20.U (Ans.) 2 
20. l!l� �91G!t9t �liJ!ll'��lc� 10ov � <rnr 2A � 911'Sm c� 1 � � 1S c� � 9fl<li �� �9fti5 1: 2

QJf, wq C�� �� � IS�liJ!ll'��I�� ��'<RI
V N N 2 �: .2. = 2 �Vs= 2x VP= -x 100 = 200V(Ans.)
Vp Np Np 1 

�. P = Vs X Is = 200 X 2 = 400W (Ans.) 

flhihMM 

21. 40°C��C<liR��80���1kg�����$f����?

�:s = �X100�� = 
m

M-m 100 1000-m 
:. m = �� = 444.44g :. �� = (1000 - m) = 555.SSg 

22. Green Chemistry l!l� � ii1JliJ �? � • �N>�l.,I � <R I
�= Green Chemistry l!l� � ii1JliJ WIT- �91i'f � <!i$1I �� � <rnr �IS��
���<Rfl
�N>�l.,I:
�. firw: � <!i$1I �91'1-f 0N QJf l!l� � � I
�. of<,-ffl[<I) � IS i1"iU�<t> <!i$1I ������I
�-���IS��ffli9f.flS��I
8.��� �tff9t1Sl��I
a-.���� �t&l<li1)l�fi'm OORT�<rnr�91'1-f ��� I

23. �l!l�(ppm)�?10 mLawt 0.4gNaOH�1��ppml!l��<R1
�: C<liR� �-Mii'JliJ � C<1iR ���a����. l!l ������ppm <wr I
+ppm l!l� � parts per million
�� S = � = 0·4 gL-1 = 40 gL-1 = 40 x 103 mgL-1 = 40000ppmv 1ox10-3 
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24. 14°C �� \S 1.20 x 105Nm-2 '6te9t � � Q,l�t'..\lal�ij >tli1lfl�'5 10gm Ci115 ijl��d,'!l � �
�?
�: H2S + Pb(N03)2 � PbS + 2HN03

Wpb(N03)z 10 
nPb(N03h = (207 + 2 x (14 x 16 x 3)) = 331

mol

n 
= PV = 1.2x1osxv = 50.29V molH2S RT 8.314X287 

10 

��nPb(N03)z = nHzS ... 
331 = 50.29V

:. V = 6.01 x 10-4m3 = 0.601 L (Ans.)
25. ��¥[��1

70
°
C 

(i) NaOH( aq. ) + Cl2 (g) --t 

(ii) HBr + H2S04 �

@- DryAICl3 (iii) CH3 + CH3COC1-�
COOH 

� H+ 

(iv) C2H50H + lgJ � 
HCI

(v) CH3CONH2 + HN02 ·� 
NaN02

�: 

70
°
c 70

°
C 

(i) NaOH(aq.) + Cl2 (g) --t 6NaOH (aq) + 3Clz(g)---+ SNaCl + NaCl03 + 3H20
(ii) HBr + H2S04 � 2HBr + H2 S04 � Br2 + S02 + 2H20

CH30 
CH3 

@- DryAICl3�11 � 
(iii) CH3 + CH3COC1 lgJ C - CH3 + 

�
COCH3 

COOH · COOC2Hs 

(iv) C2H50H +@ : @
HCI 

(v) CH3CONH2 + HN02 � CH3 - COOH + H20 + N2NaN02 

26. (a)� 911'e�Plffi, >\�<IS'!l'�ffl I
(i) � � <311C'!ll�� I

Fe Fe

+2HCl [�� �Jl>tl�cc,i.t,,J

�: CH4 + Cl2 ---t CH3Cl + HCl; CH3Cl + Cl2 ---t CH2Cl2 + HCl
400°C 400°C 

Fe 
CH2Cl2 + Cl2 � CHC13 + HCl 

400°C 

(ii) � � �JIMMij I
OH 

�=© 
Zn dust 

Phenol 

N02 

@�H2S04 
Benzene Nitro benzene 

NH2 
Sn/HCI 

@ 
Aniline 
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(b) �f<li?
(i)\!l�

�:R- COO-R 
(ii) R�.�

�: ( -CH2 - CHCl -)n
(iii) R,'G1�M

Admission Tech 

�: R - 0 - S03Na <ff R---@--S0:3Na

27. (a)UV�qW�"Ml'ei<tS�ccm�m1
�: UV ffi ��5fll-t�J "A= 10nm � 380 nm � 1 � 230nm - 375nm ��5f'cl-tc�rn UV �
15f� �"t �-� � � R,c'G<tS'G� � � � 1 � � Security device �"t
15f� � � (phosphor)�� �l>!l�H<tS � � � 1 UV ffi ��<ff�� fir1m1M�
�qW������W���I �����CC1%"1
���c������� x@l,����fir<J:MMC�
��I \!! � • � �lITTT \!l'C<P ��(fluorescence)� 1 \!! fi �� R,R, � � 1'm I
�"tfif ¥1"1l'ei<tS�C'f UV��� I

(b) � iSlfu!CiSIC'i 160, 17 0 \!l<r-. 180 \!l'?f �� 99.76%, 0.037% \!l<r-. 0.204% � Glfu!CiSIC'i�
��ffm�I

�: m = 
16x99.76+17x0.037+1Sxo.204 = 16.00461 (Ans.)100 

28. (a) �tl-fPl��f<li?
�:(a)���'t'f.i��������'lll�>!"ll�f.2!iStl-ilC�fG�>i���
���I
(b)�mm��m1

(i) M�'G1�ce1co1S � �
OH 

�: {H3C)3C'$-C(CH3)3
CH3 

0 

HO 
II 

�: 'rof C - 0 - (CH2)2 - CH3

Ho--Y 
HO 

(iii) \;l�Pl�I� R�'GI� Q,l�<J:�C"11"1
OH 

�:�
C(CH3)3 

OH 

(iv) 91Jl�IP1'Gl�"1
OH 

-'� 
NHCOCH3 
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29. 500mL Gll�\!lC"1� H2S04 a<!C't 49g H2S04 .!'.!��\!) � 1 ff a<!C'8f SOmL � 10% NaOH � $
���fflf'tNaOH��?
�= ntt2

so4 
= � x 49 mol = 0.05 mol; SNaOH = ioxiooo = 2.SmolL-1 

500 98 100X40 
�ffi, o: ��� x ���)"" = o: ��� x ���) ...
� nH2S0

4 
X eH2S04 

= NNaOH X eNaOH � 0.05 X 2 = SNaOH X VNaOH X 1
0.05X2 

� VNaOH = -- L = 0.04L = 40mL(Am)
2 .5 

30. (a) ��l:>Jl�M<fS ��•. R9f.f�W<1'1S F!m91m :>J\!l4\!ll �� 1 
(i) NaOH (ii) CH3 COCH3

�: (i)NaOH:�ffl:�1
R9f.f IS FR!i91m :>J\!l4\!ll: � 10%(w /v) <li%<P � m ITT"'f 30 QiC<fSOO� ����<Ii@� 

�IC<fSH�IC<l����.�.�����I 
(ii)CH3COCH3 :�ffl:�,�.VfTQJ�1

R9f.f IS FR!i91m �: \!lW � Qj°ISm'{[ ���-����<Ii@� I l!ll � �
�. ���. ���. l!l������. ��<li@I

(b)����ffil
(i) � � HN03 IS P205 l!ll����� I

�: 2HN03 + P205 � N205 + 2HP03

� l!l� �M��l:>J C91411'5l1ll�Cl5� ��<Ii@ <sl�"11�<.YIC1Si"1 C91-0l�1ll�i5 l!l� �l'!C�IRi<fi l!l� �91:f
<Ii@ I

(ii)�GllC�IN,C"1�fflITT"C'f Na2S03 ���I
�: Na2S03 + 12 + H20 � Na2S04 + 2HI
Na2S03 �� Na2S04 l!l �� l!l� 12 �� HI l!l 91rn�� I

(iii)��l�l��C<fS�IS������I
�:Zn+ 2H20 � Zn (OH)2 + 2[H]
CHC13 + 6 [H] � CH4 + 3HC1
�� � � � -a � � �91:f � �l��ICISiC"1� �� C�l�I��� � � � -a HCl
���I

w 
31. (a) Translate the following sentences into English:

(i)�������ITTT�I
Ans: Try to cope with the best boy in the class.
(ii)�Hfl�I
Ans: The sun is about to set.
(iii)��fflli11!l����I
Ans: The crop has been damaged this year due to shorten rain.
(iv)��.��I
Ans: As you sow, so shall wyou reap.
(v) � '5lll"11fu\!l ���I
Ans: He is afraid of being discussed.
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(b) Translate the following sentences into Bengali:

(i) Reading by fits and starts will not do.

Ans: •rmr�<rnn"i!f I 

(ii) Death does not choose between friend and foe.

Ans:w����i!fl

(iii) Science has to be directed for the greater welfare of mankind.

Ans: M@ali\l<ll �� MCfllf@=rlb �� 1

(iv) Computer is the new miracle of science.

Ans: ���\!1<1>��1
( v) Being honest is being independent.

Ans:��1

32. (a) Convert the following sentences as directed:

(i) Not withstanding his hard work, he could not succeed. (Make it compound)
Ans: He did withstand his hard work and so he could not succeed.

(ii) Everybody wishes to be happy. (Make it interrogative)

Ans: Who doesn't wish to be happy?

(iii) He succeeded une;xpectedly. (Make it complex)

Ans: It was he who succeeded unexpectedly.

(iv) None but the poor should apply for the help. (Make it assertive)
Ans: Only the poor should apply for the post.

(v) Only the science students can apply for the post. (Make it negative )

Ans: None but the science students can apply for the post.

(b) Fill in the blanks with appropriate word:

(i) Ambition supplies stimulus ................. .industry. 

(ii) All students should guard .............. mistakes. 

(iii) I saw him going up ................ the hill. 

(iv) Hardly had I reached the college ............ . 

(v) Only the chairman ........... to the proposal. 

Ans: (i) to (ii) from (iii) to (iv) before the class started

33. (a) Make sentences with the following:

(i) As the crow flies.

Ans: We should go as the crow files.

(ii) Bolt from the blue.

Ans: The news of his success came to me as bolt from the blue.

(iii) Fish out of water.

Ans: After arrest he appeared to be a fish out of water.

(iv) Host in himself.

Ans: Even in the dangerous situation he is host in himself.

(v) Leave no stone unturned.

Ans: You should complete the assignment leaving no stone unturned.
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(b) Rewrite the following sentences using right forms of verb:

(i) He (finish) his work before you leave.

Ans: had finished 

(ii) He (work) in the post office for twenty years.

Ans: has been working 

(iii) Head desired the notice to be (hang).

Ans: hung 

(iv) It was nearly seven years since I (see) You.

Ans: had seen 

( v) His courage (forsake) him.

Ans: forsakes 

34. (a) Write five sentences on the importance of Engineering education.

Ans:

(i) Engineering education is the activity of teaching knowledge and principles to the professional

practice of engineering.

(ii) It includes the initial education (Bachelor and or Masters degree) for becoming an engineer,

and any advanced education and specializations that follow.

(iii) Engineering education is typically accompanied by additional post graduate examinations

and supervised training as the requirements for a professional engineering license

(iv) Science, Technology, Engineering, and Mathematics (STEM) education in primary and

secondary schools often serves as the foundation for engineering education at the university

level.

(v) Ip the United States, engineering education is a part of the STEM initiative in public schools.

(b) Change the narration of the following:

(i) He made a promise re I will come Ifl can".

(ii) I said to him, re Who are you and what do you want?

(iii) He asked me, reAre you happy in your new job?"

(iv) re Which way did she go?" asked the young man.

(v) She told to me re Thank you".

Ans: 

(i) He made a promise that he would come ifhe could.

(ii) He asked him who he was and what he wanted.

(iii) He asked me ifl was happy in my new job.

(iv) The young man asked her which way she had gone.

(v) She thanked me I She told me thank you
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35. Read the following passage carefully and answer the questions given below (Don't copy

sentences directly from the paragraph)

Climate change is the most pressing issue at the moment over the world. The cause of climate
change can be divided into two categories those are due to natural causes and those are created by
men. Global warming is the main natural reason and using harmful chemicals in everyday life the
main reason created by men. The climate is changing rapidly that result in the rise of the earth's
average temperature. The global climate change and its consequences are le�ving a bad impact on
the developing countries to face natural calamities and poverty. Climate change impacts include
floods, cyclones, storm surges and draught, ice sheets melting which will seriously affect the
agriculture and livelihood especially at the poor. Bangladesh, for its geographical locations, is
likely to be the most affected. The developed nations, which are more responsible for such
climate changes, should take responsibility to protect the victimized countries. A one meter see
level rise will submerge about one third of the total area of Bangladesh, which will uproot 25-30
million people of Bangladesh. To reduce the bad impact of climate ch�nge people should be
aware. Tree plantation can reduce global warming which is the main natural reason of climate
change. Stop using harmful chemicals can reduce environmental pollution which is the main man
made reason of climate change. Students should be careful to protect the environment and raise
awareness. Thus the students can play a vital role to reduce bad impact of climate changes.

Question:

(i) What is global warming? How global warming affects the rapid change of climate?
(ii) What are the bad impacts of climate change?
(iii) How climate change affects the environment of Bangladesh
(iv) How global warming can be minimized
(v) What should be the role of students to protect the environment.

Ans: 

(i) Global warming is the main natural reason and using harmful chemicals in everyday life the
main reason created by men. The climate is changing rapidly that result in the rise of the
earth's average temperature

(ii) Climate change impacts include floods, cyclones, storm surges and draught, ice sheets melting
which will seriously affect the agriculture and livelihood especially at the poor.

(iii) Bangladesh is one of the largest deltas in the world which is highly vulnerable to Natural
Disasters because of its Geographical location, Flat and low-lying landscape, Population
density, Poverty, Illiteracy, Lack of Institutional setup etc.

(iv) To reduce the bad impact of climate change people should be aware. Tree plantation can
reduce global warming which is the main natural reason of climate change. Stop using
harmful chemicals can reduce environmental pollution which is the main man made reason of
climate change.

(v) Students should be careful to protect the environment and raise awareness. Thus the students
can play a vital role to reduce bad impact of climate changes.
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RUET ADMISSION TEST 2018-2019 

1 =� L' 
lnx 

• "11"1 1"\"I� �: Im --
X--+0+ cosecx 

Mathematics 

�: Lim � [�] L'Hospital Lim x = Lim 1

x--+o+ cosecx oo x--+o+ -cosecx cotx x--+o+ -xcosecx cotx 

sinx tanx 
( 

sinx
) ( ) Lim ---= (-1) Lim - Lim tanx = -1 x 1 x tanO = O(Ans.) 

x--+o+ -x x--+o+ x x--+o+ 

2. a -e p, x2
- bx- b = 0 <!!��'ff I a4 -e p4 ��>!�<fl�-$�� 1 

�:a+ p = b-e ap = -b. :. a2 
+ p2 =(a+ p)2 - Zap= b2 

+ 2b.
:. a4 

+ p4 = (a2 
+ p2)2 - 2(ap)2 = (b2 

+ 2b)2 - 2b2 = b4 
+ 4b3 

+ 4b2 -4b2 - 2b2 

I a4 
+ p4 = b4 

+ 4b3 
+ zb2 I 

eqn:x2 - (a4 
+ p4)x + (ap)4 = 0 � jx2 - (b4 

+ 4b3 
+ 2b2)x + b4 = oj (Ans.) 

3. A -e B ff'1��� (-2,4) <!I� (4,-5) 1 AB @If C ff'1 � <!l�ffifl� �
AB= 3BC�1 C��wm�,

3 

�: A(D2,4) B(4,05) 

• 
C(a, �) 

�'AB= 3BC � :� = � :. !AB: BC= 3: 1! 

:. 
3a-z = 4 � 3a - 2 = 16 � ! a = 6 I
3+1 

�. 
3

::1
4 = -5 � 3P + 4 = -20 �IP= -81

:. C��(6,-8) (Ans.) 

4. � + cpy = 1, cp > 0 d 'ff ff'1 � 7:, <!I��� cp �WW� 1
<p v3 

,�+OX<p-11
�:�(O, O)���, P = cp

�-+in2 
cp2 'I' 

1 1 <p2 1 ;, 
� 

= r;:; � -= - [�] � 3cp2 = cp4 
+ 1 � cp4 - 3cp2 

+ 1 = 0
.2...+<pz v3 lt<p4 3 
cp2 

�' cp > 0 :. cp = .J¥ �. cp = 0.618 ($!") -e 1.618 ($!") (Ans.) 

5. .rm��: (i) J�
00 

xe-x2 dx (ii) J
0

00 xe-x2 dx 

�= (i) le t, x2 = z � 2xdx = dz � xdx = �
z 

I � I �
00 

I � I 
f O e-Z 1 Q 1 _ ex, 1 1 

:. -dz= --[e-2]
00 

= - [e 2] 0 = - (0-1) = --(Ans.) 
ooz 2 2 2 2 

.. 
J

.CXJ e-Z 1 1 
[ ] 

1 (n) -dz= --[e-2]� = -- 0- 1 = - (Ans.)0 2 2 2 2 
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8 = 150° or 210° (Ans.) 
7. · y = x2 

� @trn�9Rf \!l���<li�P!t (18, 0) t���Prc<l!S5M#<ll611
�: Let, f.i"rcfu � (x, y)
(x, y)� (18, O)��. D = .j(x-18)2 

+ y2

:. D2 = (x -18)2 + y2 = (x -18)2 + x4 . [·: y = x2]

���. � (D2 ) = 0 � � [(x -18)2 + x4] = 0 
dx dx 

� 2(x-18) + 4x3 = 0 � 2x - 36 + 4x3 = 0 
Solving by calculator, x = 2 [·: x E IR] :. y = x2 = 22 = 4 
:. � (x,y) = (2,4)(Ans.) / 

8. Wi" sinx + siny = 1 \!I� cosx +cosy= 0 �ffi"��C<r, x + y = TI 1

�= sinx + siny = 1 � 2sin c:y) cos C;y) = 1 ... . (i) 

cosx + cosy = o � 2cos c:y) cos C;y) = o ..... (ii) 

. . . . cosC?) 
(x+y) _ (n) 7 (1) � . (x+y) = 0 � cot - - 0sm- 2 

2 

� xty =�[·:cot�= o] � X + y = TI (Ans.) 
2 2 2 

9. ���\!l�\!lm��\!1�·���'51"5sce9Rf��,•�""'f"'f��
�����\ 

�=�C<MRf��c���. h1 = ut

��. h2 = -ut + �gt2 
:. h1 = h22 

1 2 1 2 gt Sx9.8 
:. ut = -ut + -gt � 2ut = - gt � u = -= -

2 2 4 4 

:. u = 12.25ms-1

:. H = h1 + h2 = 5 X 12.25 - 5 X 12.25 + 4.9 X 52

H = 122.5m (Ans.) 
10 ���C<PfCf�C� 2TI�����I \!l��Wf·l \!l<fi<ll�G[�Wf��I 

3 3 

�: Let, � P -e Q I P = 1 � Q =? 
:. R2 = P2 + Q2 + 2PQcos8 
���. R2 = 1 + Q2 + 2Qcos� � R2 = 1 + Q2 + Q 

���. (�}
2 

= 1 + Q2 + 2Qcos G + 2;) � :
2 

= 1 + Q2 - 2Q 

� 1 + Q2 + Q = 4 + 4Q2 
- 8Q � 3Q2 

- 9Q + 3 = 0 � Q2 
- 3Q + 1 = 0 

. 3+v's Solvmg, Q =�(Ans. ) 
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IQiftil 
· 11. �1800kg���\!l��2m/sec������l��R!,{li��ffi�.iR

4000N, �\!l��•�HP����-1 
�: F = 4000N; W = (1800 x 9.8)N :. T = F + W = 21640N 
:. P =TV= (21640 x 2) Watt= 43280 Watt= 43280 HP

746 

P = 58.016 HP (Ans.) 
12. ���;l!l�fif�,l!l���l!l<Rl!l��C�\!l�ff����'1T�Rmf

��'<ltt<Pl��<lW!Nl!l�IC<PR��czjitt��C�?

�: /1 Th(�) � mgh = !mv2 
+ ! Iw2 => mgh = !mv2 

+ ! Mr2w2

L__J 1 <11� , 2 R 
2 2 R 

2 

=> gh = !v� + !v� [·: v = wr] => gh = v2 => vR = 'gh 
2 2 

'ljl=,ll 

�� mgh = !mv2 
+ ! lw2 => mgh = !mv2 

+ ! x ! Mr2w2 ' 
2 C 2 2 C 2 2  

=> gh = ! vl + ! vl => v c = ¾h 
2 4 �3 b11 

� c�, mgh = !mv; + ! x �mr2w2 => gh = !v; + !v; =>Vs = 
j10 gh

2 2 5 2 5 7 

:. ��. V
5 
>Ve> vR :. C��czjitt��c�(Ans.) 

13. l!l� � 6.0 X 1014Hz �� l!Ci:\l1.!rCllffl<1i 151WIT�9ij:f� I Woffi�.fR 2.0 X 103W I 
(i) � ffi \!l� � \!l� w �?
(ii)������¥!' �R:ffiQJT? 
�: (i) E = hf= (6.63 x 10-34 

x 6 x 1014)1; IE= 3.978 x 10-191 !(Ans.) 

(") p nhc l nhc 
11 = -·t= s� p=-

At ' 
' 

A 

=> p = nhf => n = E. = 2x1o-3 
; I n = 5.028 X 1021 I (Ans. )

hf 6.63x10-34x6x1014 · 
14. 0.25 cm <Wf�\!l��-e l!l�����18'Rf��1 ff���-e� 

� � � � I � \!l<R � \!l� � �CJN � Es = 200 X 109N/m2 \!l<R Eb = 120 X
109N/m2 

10kg 

�: Steel \!l�RCD (15 + 10) = 25kg �DT911W" 1 

, l _ F5 L5 _ 25X9.8X1.S , l _ 3 74 10-4 "s- -
2 "s- · X m

AYs n(0·:
5x10-2) x2oox109 

Brass l!l� Rmf 10 kg � DT911W" 1 
ls = FbLb == 10X9.�X1

:. lb = 1.66 X 10-4m 
A Yb n(°·:5x10-2) x12ox109 
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15. 200 m \!)<R 5 cm <UM��\!)<!$� 1:�"41C'!l ��� 2 � 1 � 1.5 x 10-2Wbrn-2

�WC'lffir30° �����1:�"41C'!l.�?
�: T = NIAB cos30° = (200 x 2 x TI x (5 x 10-2) 2 x 1.5 x 10-2 x cos30°)Nm
T = 0.0408 Nm (Ans. ) 

16. \!)<li � � � � � � � 200 � 1 \!)� 60° �cur-,� m � � C'1'<3m
�l�����(i)\!)m�m��(ii)�"ICW�30° ��
(g = 10rn/sec2) 1

�: (i) v = 2)gf, sin�= 2-J10 x 1 sin30° 

:. Ek= !rnv2 = ! X 200 X 10-3 
X (2v'Io X !)

2 

; Ek= 1 J (Ans.) 
2 2 2 

(ii)\!)�, h' = 1(1- cos 60°) -1(1 :::-_.f_OS 30°) = l(cos 30° - cos 60°) 

:. Ek= rngl(cos 30° - cos 60°) = 0.2 x 10 x 1 x (� -D = 0.732J (Ans.) 

17. R<:m<:f�\!)<!$����cur-,\!)���n�'ti'Nt��1"'Nt���cm<:f
��?

, A 
RA Rx- RA R'xA 

I I�:Prove:p=- · n�ct��.p=-n :.-=-�R'=n2R 
L ' nL L n2 L -

18. \!)<!$ iSi'1M'l.J� 9ff-Sffl � � 911R�� 1 � c� 911R�� 50m 1 � 50% � lMW
�9ff'8wr�$��m�9flf.@�wrn�1
�: 50% x mgh = Pt � ! x m x 9.8 x 50 = 106 x 1 � m = 4081.633 kg (Ans.)

2 

19. C<PR�Hf@r�c�rn � C<Pf� \!)�� 100µA c� 150µA \!) •��� 98µA c�
147µA•�l���<ffifl\!)<R�C�WRT�I

Ille 147-98 ex 0.98 �:a=-=--=0.98(Ans.); P=-=-; P=49(Ans.)
Ll!E 150-100 1-cx 1-0.98 

20 � �� '8 Dfe9f � '-'ll�'!JC-1� � � (i) � �, \!)<R (ii) �9f � �'t � � 
�CIM�l��Df9f��Wffi�I (y = 1.4) 

. P 1.01325X105 

�: (1) P1V1 = P2V 2 � P x V = P2 x 3V � P2 = -= ---Pa; P2 = 33775Pa (Ans.)
3 3 

(") p yY _ p yY p VY _ p (3V)Y p _ P p _ 1.01325X105 

ll 1 1 2 2 � X - 2 X � 2 - 3y � 2 - 31.4 

P2 = 217 64.408Pa (Ans.) 

tihYW«M 
21. (a) '1Jl<1C�U�C'!l � � '8 � �-\!)��ffl I

(b) w:Fffl \!)m ��glass apparatus c� � � ffl � �?
( C) � � � <fe<'f?

�: (a) Zetex ��:
(�) \!):>JC<1�:>J ¾'l�<1IC�� �f�:cwnJC��� I
(�)WG����I
( �) � � �� "1i'{Ml�I � I 

---.�-------� 
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���: 
(�) '5lrn�M<1> � IS "Wt� I
( �) � � •t-1!'$<l>�ct I
(�)�fflTI 

Admission Tech 

(b) �\!j���<lf�9t�������
K20207 + H2S04 -t K2S04 + H2Cr207 ; H2Cr207 + H20 -t 2H2Cr04

(c) R� Wll{lM<t> �� � ��� � R9f.f ��.� � � � �1 l!l�
�·<fCi'fl

22. �����'l� I
(a) 4Fe{;q) + 3K4 [Fe(CN)6] -t

(b) 2K2 [HgI4]caq) + 2NH3(g) -t

/J. 
(c) P4(s) + 30H(aq) + 3H20(1) �
(d) Se02 + H20 -t

�: (a) 4Fe{;q) + 3K4 [Fe(CN)6] -t Fe4 [F.e(CN)6h + 12K+

(b) 2K2 [HgI4]caq) + 2NH3(g) -t NH2 [Hg2 I3] + NH4I + 4KI
/J. 

(c) P4(s) + 30H(aq) + 3H20co � PH3 + 3H2 P02

(d) Se02 + H20 -t H2Se03 .
23. (a) •-Gl8lJCl5-& �?

(b) � •-'518l!WU �m ��� m I
(i) BHT (ii) Propylgallate (iii) TBHQ

( C) Gl!C{ll�filR> �?
�= ( a) �!qJist!Rl� m � �� � c� � "ist'1J � � (J:l" � f&list!�c�ffl�>t �ff�, �1cq�c<1>
•-'518lJCl5'& <fCi'f I 

OH OH 
(H3C)3C hC(CH3)3 

HO� 0 C(CH3)3 
(b) (i) � (ii) AA R (iii) �

CH3 HO . C-O-CHi--CH�3 OH 

(c) '51IC�l�fi!N5: � 12 
�cm� Q)!C{ll>\l'1C�U, >\1'1�1� �·� � � � "lf� \!)V'Rf

�9t� � Gl!C{ll�filR> '{Cc; I

24. (a)NTP�02 ��1.429$T��I 02 ������Sil!l���I
(b) � '5l!C{l!Cl5!fi!R><t> � � � '5lfu!Cisti1 � � �IJ'\l{lM<I> M@l>�I>\�� � � I

�: (a) c = /3P = 3x1.oi3zsxios 

[1.429g/L = 1.429 kgms-3] C = 461.214ms-1
�d 1.429 

(b) MnS04 + 2KOH -t Mn(OH)2 + K2S04

2Mn(OH)2 + 02 -t 2MnO(OH)z 
MnO(OH) - 2H2S04 -t Mn(S04)2 + 3H20 
Mn(S04)2 + 2KI -t K2S04 + MnS04 + 12

2Na2 S2 03 + 12 -t Na2 S406 + 2Nal 
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25. 0.280 M NH4Cl t!!<R 0.0700 M NH3 �cmMcmpH�� 1 NH3 �cm�� Kb= 1.76 x
10-5

1 

�: pOH = pKb + log [Salt] = - log(l.76 x 10-5) + log o.zao
[Base] 0.07 

pOH = 5.36 :. pH= 14 - pOH = 8.643 (Ans.)
26. ��ffl I

(i) � (ii) -sM � (iii) � (iv)��
�: (i) 3Al203. 2Si02 (ii)Na 2Si03 

OH 

. (iii) 151 
H3C¥CH3 

Cl 

27. (a) 1u" t!!i'f� (�Rm�U) �?
(b) GllcsfHC<t>� TLV�?
(c) ��� �1i1>1>1�CQ,� �� �ct -s � �"111�<1<1> c� � ��� 1 

(i) CO2 (ii) N20 (iii) CFC
�:(a)����� C<T �9f 9m ffl�<1"i����. �����
TLV(�Rm�U)1
(b) As t!!�TLV� 500 ppm
(c)

(i) CO2

(ii) N20
(iii) CFC

49.5% 
6% 
14% 

1 
350 
14500-17000 

28. 20 mL Gll��c-i� t!!<!$ Q,l��l<t>l<l-1 � � � 02 � � t!l� � 90 mL ff� 1 t!l�9Rf � �
ff �I ffl ffiMcm�� 50 mL It!! ffiM't Cao �ff���� 10 mL � 1 
Q,1��1<1>1<1"1ffl� �� R'm � I

�: V02 
(90 - 20)ml = 70ml; CxH

y 
+ ( x + D 02 � xC02 + � H20

20ml CxH
y 

+ (70 - 10)ml 02 � (50 - 10)ml CO2

=> 1ml CxHy + 3ml 02 � 2ml CO2 :. x = 2 -s x + � = 3 => � - 1 => !Y = 4 !

:. �� = C2 H4 (Ans.)
29. 50mLc>1Filc�l'il� H2 S04 -s 100mL C\SPIC�l'il� NaOH ����"IT��?��

�R'm�I

�: 2NaOH + H2S04 � Na2S04 + 2H20
2X100X0.1 2 x n NaOH = ---mole = 0.02 mole 

1000 
soxo.so Iltt2so = -- mole = 0.025 mole 4 1000 

:. Iltt2S04 > 2 X IlNaOH :. ;ff<fc$� (Ans.) 
:. � �� = o.ozs-o.o

3
2 M = 0.033M (Ans.)  

1sox10-
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30 �91i'em�.�m:

(i)�,��
(ii)�,�� 1!1'1�
(iii) � c�� c� �

(iv) �1c�1c<1.:if@r.:i c��

(v)�,��
Cl 

UV CJ�Cl 
�: (i) @ +3Cl2 � ci¥ci

Cl 

CH
3 

(ii)© 

Admission Tech 

cao 

(iii) CH3 - CH2 - COONa + NaOH ----1 CH3 - CH3 + Na2C03
I:,. 

OH © Zn�.f 
(v) O � 1Y +ZnO

400° c � 

IMitYfflin 
31. (a) Translate the following sentences into English.

(i)9[C<T����I

Ans: Earlier the students respected the teachers.
(ii) �,m_�����
Ans: The rivers of Bangladesh spread out like net.
(iii)� �'*1f � � � 15!Mf ff �"'11 I
Ans: Where there is no discipline, there is no expectation of improvement.
(iv)#��IS�I
Ans: The river is small but turbulent.
(v) fict'lf'T ��01.:iC<fS >1,WI�'& ff *ffl I

Ans: It is very much imperative for the educational institution keep from terrorism.
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(b) Translate the following sentences into Bengali.
(i) The guilty mind needs no accuser.

Ans: ��Wf �� � � 1 
(ii) Fallow lands can be brought under the scheme of afforestation it Bangladesh .

. Ans:���91N>�����i5fm"GIRt��I 
(iii) Do not look down upon the poor.

Ans: '1MJ1Cl,rn �ctt�t:ft1 
(iv) Perhaps you do not read newspaper, do you?

Ans:�,�� �t:ft, �-«? 
(v) Death has no in season and out of season.

Ans:ffi���I 
� 

32. (a) Convert the following sentences as directed:
(i) The man's hands were behind his back, the wrist's bound with a cord. (Make it complex)

Ans: As the man's hands were behind his back, the wrist's bound with a cord.

(ii) I am so exhausted now that I can hardly talk to you (Make it simple)

Ans: I am too exhausted now to talk to you

(iii) In spite of being terrible unhappy he did not blame the girl. (Make it compound)

Ans: He was terrible unhappy but he did not blame the girl.

(iv) The news was very much shocking to her. (Make it exclamatory)

Ans: How shocking the news to her!

(v) He worked out the sum. (Make it negative-interrogative)

Ans: Didn't he work out the sum?

(b) Fill in the blanks with appropriate word:
(i) The government is trying to prevent young boys from dropping ........ the school. 

(ii) ........ been delayed by the storm, I missed the train.

(iii) You do not do it again ........ again. 

(iv) I shall invite you ........ one occasion. 

(v) A soft wind ........ the ship gently back to harbor. 

Ans: (i) out (ii) As I had

33. (a) Make sentences with the following:
(i) At arm's length

Ans:I held the telephone at arm's length

(ii) Carry the ball

(iii) and

Ans: My co-worker was sick, so I had to carry the ball.

(iii) Salt away

Ans: I will salt away some money for emergencies.

(iv) Give effect to

Ans: The judges give effect to the law immediately.

(v) Might and main

· Ans: She pulled on the rope with all her might and main.
---�·< �-------� 
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(b) Rewrite the following sentences using right forms of verb:

(i) Excuse me, but you (sit) in my seat.

Ans: have sat 

(ii) Progress always (involve) risk.

Ans: involves 

(iii) The boy ran fast so that he ( stand) first in the competition.

Ans:could stand 

(iv) She proceeded as though I (not speak).

Ans: had not spoken 

(v) I went to the library with a view to (read) there.

Ans: reading 

34. (a) Correct the following sentences.

(i) I want that you should help me.

Ans: I want that you help me. 

(ii) I suggested him to apply for the post.

Ans: I suggested him applying for the post. 

(iii) Being a hot day, we stayed at home.

Ans: Since it was a hot day, we stayed at home. 

(iv) I have never done any wrong, and will never.

Ans: I have never done any wrong, and will never do. 

(v) They invited me to drinking party, but which I refused.

Ans: They invited me to drinking party, though I refused. 

(b) Change the narration of the following:

(i) "You know it isn't safe to go to bed without locking the door", he said to his son.

Ans: He said to his son whether he (son) knew the safety to go to bed without locking the door. 

(ii) "Thank you", the boy said to me receiving the gift.

Ans: The boy thanked me after receiving the gift. 

(iii) My mother said to me "Be polite to elders, my child".

Ans: Addressing me as her child, my mom told me to be polite to elders. 

(iv) He said "Tell me boy, is the miller within?"

Ans: He asked the boy if the miller was within. 

(v) "My face is as the Lord made it, Mr. Mark"

Ans: The speaker told Mr. Mark that his face was as the Lord had made it. 

__ ...... ,{ .__________ _
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35. Read the following passage carefully and answer the questions given below; (Don't copy

sentences directly from the paragraph)

May 01 International workers day, commemorates the historic struggle of working people
throughout the world, and is recognized in most countries. All the privileged workers enjoy
today- a minimum wage, safety laws and 8 hour workday- came about due to the sacrifice of the
workers in 1886. On May 2. 1886, police fired into a crowd of strikers at the McCormick Harvest
Machine Company, Chicago, killing at least one striker, s�riously wounding five or six others and
injuring an undetermined number.

From the 'ginning of the industrial revolution, people in factories have wor�ed very long shifts,
lasting up to fourteen or even more hours a day. In the 1880's a new movement calling for an 8
hours day inspired both labor unions and unorganized workers.
The events of May day 1886 is a remind that workers will continue to be exploited until they
stand up and speak out to gain better working conditions, better pay and better lives.

Questions: 

(i) Why do we remember May Day?
(ii) What significant changes happened due to that event?
(iii) How did the event happen?
(iv) What can be done in present day as a result of that event?
(v) Mention the moral of that event.

Ans: 

(i) We remember May day as it reminds us about the historic struggle of working people
throughout the world

(ii) All the fortunate workers enjoy today- a minimum wage, safety laws and 8 hour workday due
to that event.

(iii) Police fired into a crowd of strikers at the McCormick Harvest Machine Company, Chicago,
killing at least one striker, seriously wounding five or six others and injuring an
undetermined number.

(iv) The events of May day 1886 is a remind that workers will continue to be subjugated until
they stand up and speak out to gain better working conditions, better pay and better lives.

(v) Workers will not be ever down in term of their rights.
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