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P-01_Q-01 So TR

Y. G e 7 P (1, 6) R e Ao 2@ x + y — 4 = 0 Wt Tre afowfhe rems 7 Q(5, 2) ™ e wfeemw
I G+ 7T 8 elfSwlers afHm e (56 ST 1(A ray of light is emitted from the point P(1,6) and,
after being reflected from the line (x+y-4=0), passes through the point Q(5,2). Find the equations of the

incident ray and the reflected ray.)

P-01_Q-02 So 7

R (2,3) RYI® 2x + y — 12 = 0 TN AT A0 T AR <A1 21 0 A 01 11 8@ g ey e
(The distance from the point (2, 3) to the straight line 2x +y — 12 = 0 is measured along a line having
slope 1. Find the distance.)




P-02_Q-03 So T

©. 935 fargres foafb Mg INFE A3, 4), B(0,0) €& C(6, 0) | fgete 1w ® q FC& 1(The three
vertices of a triangle are A(3,4), B(0,0), and C(6,0) respectively. Find the orthocenter of the triangle.)

P-02_Q-04 So TR

8. «3fb ITHEx ufd AT g TNFAY 3x — 4y +5 = 0 @R 3x — 4y — 15 = 0| 97 O A (2,3) g wex
ST FHC, oI IR Jfod AN T ST (The equations of two parallel sides of a square are 3x —
4y +5 =0 and 3x — 4y — 15 = 0. If the third side passes through the point (2, 3), find the equations of the
other two sides.)




P-03_Q-05 So T

€. 3x+4y — 11 = 0 §R 12x — 5y — 2 = 0 FFRANGAS ASYS THCIIC ANRGFE AN a1 et (Find
the equation of the bisector of the acute angle between the straight lines 3x + 4y — 11 =0 and 12x — Sy —
2=0.)

P-03_Q-06 So T

Y. A(2,0) 8 B(0,4) a3 fagrem ufd g g« g MY C (%, y) G¥7eIE 5594 &, AABC 93 THFasa
Tt 12 I @73 | FAPEoR SRR FWIFLT AN [T I (A (2, 0) and B(0, 4) are two fixed vertices
of a triangle, and the third vertex C(x,y) moves in such a way that the area of AABC is always 12
square units. Find the equation of the locus of the centroid of the triangle.)




P-04_Q-07 So T

q. 936 FHEE 5 I ARSI TNFW 2x — y = 0 GR x + 2y — 5 = (0 9R 97 93 ALY (3, 6) | 7907 afofd
L D /29 9T A, GF THRATE H IR I(The equations of the two diagonals of a rhombus are 2x —
y =0 and x + 2y — 5 = 0 respectively, and one of its vertices is (3, 6). If the length of each side of the
rhombus is /29 units, find its area.)

P-04_Q-08 So T

b, G0 TN x +y — 3 = 0 GR 2x — y — 3 = 0 TAAGEF 1Y Fed Sfoams I @3 @iy 2o @eifba =
TR 1 939 | TReeaRifoq AReae {7 M 1(A straight line passes through the point of intersection of the
lines x +y —3 =0 and 2x —y — 3 = 0, and the perpendicular distance of the line from the origin is 1 unit.

Find the equation of the straight line.)




P-05_Q-09 So T

S, x+y —2 =0 @I AATF 3x — 2y + 5 = 0 TUF AT @7 M7 967 a1 1(Find the equation of the
reflection (image) of the line 3x — 2y + 5 = 0 with respect to the line x+y —2 =0.)

P-05_Q-10 So T

0. G TR (2, 3) 7 Fea SfSer T qaR BITE et AR 2o sgeie @i fage 159 6 | Twaw=
TR &S ST TR FAEFALT AN 7 TRt 3R Ao fergrem Prow cFaws T© ©f 7F F@H (A
straight line passes through the point (2, 3) and forms a triangle with the coordinate axes in the first
quadrant. Find the equation of the locus of the midpoint of the portion of the line intercepted between

the axes, and find the minimum area of the triangle so formed.)




P-06_Q-11 So T

5. @3B 5T /Y P (x, y) ANTOI< 9_ZH A8 @ @, P {7 @2 ufd a9 A3, 4) 8 B(-2, 1) ot ¥
forgre traws wdwt 10 I 939 2/ P Rqa AeF=102 e (967 61 1(A moving point P (x, y) changes
its position in such a way that the area of the triangle formed by the point P and two fixed points

A(3,4) and B(—2,1) is always 10 square units. Find the equation of the locus of the point P .)

P-06_Q-12 So TR

W 2x+y—-5=0,x—y—1=0ERkx — 3y + 1 = 0 [T VY T k qF 7 467 S | 9327, SR
TRARAS @R 4x + 3y — 7 = 0 TRLR To7 17 @57 Theae 96 S 1(IF the lines 2x +y —5=0,x—y —
1 =0, and kx —3y + 1 = 0 are concurrent, find the value of k. Then, find the equation of the line
passing through their point of intersection and perpendicular to the line 4x + 3y —7 =0.)




P-07_Q-13 So T

9, Ffb I 777 T AW L(2, —3) 932 M (-1, 5) Aot | e @il x +y — 3 = 0 @9 899 afgs
{0, L WWW‘TWW \(Two mutually perpendicular straight lines pass through the
points L(2,—3) and M (-1, 5) respectively. If the point of intersection of the two lines lies on the line x +
y —3 =0, find the equation of the line passing through the point L.)

P-07_Q-14 So 7R

8. 3B T A (2, 3) 92 B(4, 7) 7 faca a1 | iftes A g e 4few o s e 450 weieet
TR T, T BT FMea (967 FCa1 1(A straight line passes through the points A(2,3) and B(4, 7).

If the line is rotated through an angle of 45° in the anticlockwise direction about the point A, find the

equation of the new line.)




P-08_Q-15 So T

s¢. a5 fargres MRTTR TAFW A(1,2), B(1,-6) @R C(7,2) | fagaita sestetas gais Ad 3@t (The
vertices of a triangle are A(1,2), B(1,—6), and C(7,2) respectively. Find the coordinates of the incenter
of the triangle.)

P-08 Q-16 So T

Y, 3x + 4y — 24 = 0 FFRRID x 8 y THCS IAGFH A 8 B R0 &% 6 1 T O A, AOAB-F
Aficras gs A I qR @7 ARIST TFaEe $© ©f 137 FEM |(The straight line 3x + 4y —24 =0
intersects the x-axis and y-axis at points A and B respectively. If O is the origin, find the coordinates
of the circumcenter of AOAB, and find the area of its circumcircle.)




P-09 Q-17 So T

3. (1,-2) Roltst @32 /3x — y + 2 = 0 THAF AR 60° THI BN FH 9T FFEAREET ANeq 7 et
(Find the equations of the straight lines passing through the point (1, —2) and making an angle of 60°
with the line v3x—y +2 =0.)

P-09 Q-18 So T

Sbr. THFRER 13 geifaafee @ TR (2, —3) e FAea 96, x2 + y2 — 4x + 6y + 12 = 0 ANSFABF TgA
TSI 9P S 22 (If the origin is shifted to the point (2,-3) keeping the directions of the axes
unchanged, what will be the new transformed form of the equation x2 +y2? —4x + 6y + 12 = 0?)




P-10_Q-19 So T

3. GG AR BIET IFaR a1 Af&S 27 @2 A qereig 797 (3, —4) | WG Afwas 60 T O @t
R ITFRT T S @QCW "iﬁﬁﬂTW?(A straight line is intercepted by the coordinate axes, and the
midpoint of the intercepted portion is (3,—4). Find the equation of the line. What is the perimeter of the

triangle formed by the line and the axes?)

P-10_Q-20 So TR

0. G TR (3, 4) T e SfoeTm= 07 @R FITEH =98 20S W &H 11 I SItid TWHwat 14 1 171161
A e et I(A straight line passes through the point (3,4) and the sum of the intercepts it cuts off
from the coordinate axes is 14. Find the equation of the line.)




P-11_Q-21

S0 9%q

express the scalar constants p, q, and r in terms of 0.)

D. &rﬁ, 5, b @3¢ Efwﬁwaﬁﬂ(non ~coplanar) 43 U939, WWWWWG@%WWﬁQ x
b+bXc—pa+qb+rc@,mw&lﬁ$p,qtﬂ?{r UERCH) Q?WWWI (Leta,b and c be

three non-coplanar unit vectors mutually inclined at equal angle 0. If ax b + b x ¢ = pa+ qb +rc,

P-11_Q-22

o 9%q

B) (A + C)] (B X C) (B + C) 01 (IfA B and C are three vectors such that IB| =
using vector algebra that [(A + B) X (A + C)] X (B X C) (B + C) 0.)

R ‘ﬂﬁA B a«cm%awm@m|3| |C| 117087 Aereifee A IR0 T e TR X, [(A+

ICI, prove




P-12_Q-23 So T

Q0. 4f7, fanifas FrHa e OXY-re @3 AfeRe Rga o= g 1989 r uvOIR Ao @A @fb r - (r +
6§) = 7 TN Fra Fw 1 7w @B T BT TR S oF e w0, O @2 rRmef
[SIREIC WWWWWI (Let the position vector rofa moving point in the 2D Cartesian

- - A
plane OXY vary such that it satisfies r - (r + 6j) = 7. If this locus intersects the coordinate axes at four

distinct points, find the area of the quadrilateral formed by joining these intersection points.)

P-12_Q-24 So TH

8. MGG TSI 1 = xi + yj + zk R 1 = Ir| TH, O (O34 AT I T@ A J@IIeT I I
AN SN, V(Inr) = rr;z | [If position vector r = xi+ yj\+ zk and r = Irl, prove using the partial

differentiation rules of vector calculus that V(Inr) = 1%




P-13_Q-25 So T

¢, AHTSFATHG A = 2x21 - 3yz] + xz2k TRTFATTHG b = 22 — 3y T, OWF (1, -1, 1) R0 OB wetzeay A -
V @3 3 [ S 1 [If vector field A = 2x2 - 3yzj\+ xz?k and scalar field ¢ =2z — x3y, calculate
the dot product A - V¢ at the point (1,—1,1).]

P-13_Q-26 So T

Q. TIE g APQR. &3 o 3ex s 3999 T (939 TG a = QR, b = RP @R ¢ = PQ 13 [a] =
12, |b| = 41/3 GR b - ¢ = 24 TF, O NI FRI T, a - b = —72 GR |E| 2 W ST @ [For a triangle
APQR the vectors along its s1des in order are a = QR b RP and ¢ = PQ If lal = 12, IbI 4./3,
and b c =24, prove that a- b = —72 and find the value of Icl.]




P-14_Q-27 So T

Q. AEHR] AT BT GIR BIPl TUCP e Srweey S I3 o1 o7 R TI0 1 T>0Q J 1 20 kmh ™' T
TGRS IR 1< IS AP TS BIet ST #ATR o1 F91 W, i FfOTe s e (1) Tt it
T AfS 6 min 2K AT G TRA A (AEIRY) AT AT I &fS 18 min 27 =17 SIS SfoTm F0H |
JASTAR &F© T qIR I RIS A7 34 fA STt 1 [Buses leave continuously at regular intervals with
the same speed from Rajshahi to Dhaka and from Dhaka to Rajshahi. A person riding a motorbike at a
speed of 20 kmh™' from Rajshahi to Dhaka notices that buses coming from the opposite direction
(Dhaka) cross him every 6 min, and buses coming from behind (Rajshahi) cross him every 18 min. Find
the actual speed of the buses and the time interval between consecutive bus departures.]

P-14_Q-28 So 7R

W, T b b, c aR dwwﬁﬁlﬁlﬂ (non coplanar) 'CWTN, WWWWWW WWN
(a><b)><(c><d)+(a><c) (d><b)+(a><d) (b x ¢) TSBA0 I4A! a TOBEF AN | (Ifb c, anddare
three non- coplanar vectors, prove using vector algebra identities that the vector (a X b) X (c X d) + (a X
c) X (d b) + (a X d) (b X c) is always parallel to a)




P-15_Q-29 So T

RS, T SRR 5 ms™! W0 TSI B OIF AN TR ATT | WA ©fF 1 et w01 I By @i 91wt 30°
TR TR #ATT | B ago = 8 4% 9 7@ | (When a runner runs at 5ms™!, rain appears to fall

vertically on him. When he doubles his speed, rain appears to fall inclined at 30° to the vertical. Find

the actual velocity and direction of the rain.)

P-15_Q-30 So T

90, G5 Tl x-TF FARA x = (10 + 8t + 3t2) m YR TF GH6 FA y-OF IARF y = (5 + 3t3) m AN SgIA
ST 1 ¢ = 15 AAH 2L FAR FATHTF TSR T4 ATATHS @ed T @ 7F T FT@M 1 (One particle moves
along the x-axis according to x = (10 + 8t + 3t?) m and another particle moves along the y-axis
according to y = (5 + 3t3) m. Find the magnitude and direction of the relative velocity of the second

particle with respect to the first particle att = 1s.)




P-16_Q-31 So T

. €4, a, b R ¢ fHfS ST (non-coplanar) 9FF T34, I ei%mﬁmaﬂm@?mq T g axb+b x
c=pa+ qb +rc T (@AW p, q 8 r TFAR &IF), S pﬂ& I F9? (Let a, b and ¢ be three non-

coplanar unit vectors, the angle between any pair of whlch is 3. If a x b + b x ¢ = pa+ qb +rc (where

P, q, and r are scalar constants), find the value of P:zi J)

P-16_Q-32 S0 7

. WWWW&,b@«Eﬁ?W(EXb)XE—QX(bXE)WZS/ﬁ?W‘ﬂ,WE bE09Rb-c &
0 .mé’r«mﬁmwww 2 TN T, & IR ¢ TOBTTR A7 SFAGT | (If for three non-zero
vectors a, b, and c, the relation (a X b) X c=ax (b X c) holds true, where a- b =/0 and b cE 0, prove

using vector algebra that the vectors a and c are parallel to each other.)




P-17_Q-33 So T

00, MM a, b G ¢ 7D 4T TEFTHIM 12— bi2 + b — ¢12 + I — al® = 9 ANFHAG 1@ FF, ©F 12a + 5b +
5cl G N 9T FC@ 1 (If a, b, and c are three unit vectors satisfying la — bi? +1b —ci® +Ic —al?> = 9, find
the value of 12a + 5b + 5cl.)

P-17_Q-34 So T

08, t = 0's TN G FF7 T T=17 x-I7F I 5 ms 2 T AT I 20T | 9L TZLS y-STHA AT 30° Tt
3 ms 2 QR S 2T 26 ¥F 2T 1 3 s #1F BT N 9t @R 717 ot toeE Wi 8 e M et (At
t = 0's, an acceleration of 5 ms~2 along the x-axis is applied to a stationary particle. At the same
moment, wind starts blowing with an acceleration of 3 ms™2 at an angle of 30° with the y-axis.
Determine the magnitude and direction of the net displacement and final velocity vectors of the particle
after 3s.)




P-18_Q-35 So T

0¢. IW 3 o TR v £(x, y, 2) = xy? + 2y?z + z3x T, OF 1934 [CHIEBERIE FACI07 (CTa/0<E)
IR (1, 1, 1) R BIRiwenT o= w@fbwrs e apeaibmm v - (V) @ 5 fIw@h (1f a 3D scalar
field is f(x,y,z) = xy? + 2y2z + z3x, use the Vector dlfferentlal operator (del/nabla) to find the value of
the divergence of the gradient, i.e., the Laplacian V (Vf ), at the point (1,1,1).)

P-18_Q-36 S0 7

OV, a=2i+3j —k GR b = j + L 96 TO37 | Goi7 4B TEBA ¢ ALY TSBICR R AN (coplanar) 1 T ¢
O34 a G TAT AR G2 ¢ - b = 24 T, OTF TO3F ¢ R G T T T 1 (Two vectors are given as a =

A A A i AN A — =
2i+3j —k and b = j + k. Another vector c is coplanar with the first two vectors. If vector c is

perpendicular to aandc-b= 24, find the vector ¢ and its magnitude.)




P-19 Q-37 So T

09, r = 45 cm IPTE R @3 vizt STl w7t Pl Rem g6 f$te 1ot (pure rolling) | 51
sAfafea T w—fEe fam =y P 3 si=eifSs fifs 99 (quarter rotation 3t 90° g97) 3% 37, ©= P
ﬁmﬁﬁwmmwm‘) (A wheel of radius r = 45 cm rolls on a horizontal road in pure rolling

motion without slipping. If the lowest point of contact P on the circumference undergoes a quarter

rotation (90° turn), what will be the magnitude of the net displacement vector of point P ?)

P-19 Q-38 So TR

Ob-. T d(x, y,7) = xylz GR A = xzi - xy?} + yz2k T, o= e to8w WEEATE W qERead
TR (2,1, 1) Roe® ZLA) st e | (If (i, y, ) = xy?z and A = xzi — xy?j + ya?k,

then using partial differentiation of 3D vector calculus, find the value of a;%) at the point (2,—-1,1).)




P-20_Q-39 So T

0. TOFT WAFATH OIS TG «FB ToA=Y ZeeT " THCIIA! TOBH THLAA P CIROIACEH AWl *" |
FfAfSTeIR &dMA F@ W, V- (V x A) = 01 (A crucial theorem of vector calculus states that "the
divergence of the curl of any vector field is always zero." Mathematically prove that V- (V x A) =0.)

P-20_Q-40 S0 7

80. cﬂ TS TSBAD 2O y- SO I 63° T AES 478 G 2 SR A 4,50 m | 92 35 71 708 cfz
2 TS +x FF IO 30° THIT FAFS qaR qF 2-BARTHT T 1.40 m | TSR & IR T () d; - da,
(Ql) d1 X dz AR () QAR TGS T 9 | (A displacement vector d1 lies in the yz- plane at an angle of 63°
with the y-axis, and its z-component is 4.50 m. Another displacement vector dz lies in the xz-plane at an
angle of 30° from the +x-axis, and its z-component is 1.40 m. Determine for these two vectors: (a) d1 dz
, (b) d1 X dz, and (c) the angle 0 between them.)




P-21_Q-41 So T

8. fRferat 2N, 05(g) — 4N O,(g) + O,(g) ! 20 s TNE N, O5-4F T9@! 0.080 molL ™! TITF 0.060 molL. ™" 2
RS o1 27 ¥R @32 MW N O, € O, T2 &7 71T 7 WA F9 1 (For the reaction 2N,05(g) —
4N O,(g) + O,(g), the concentration of N,O5 decreases from 0.080 molL™" to 0.060 molL ™" in 20s. Find

the average rate of the reaction and the average rate of formation of N O, and O, over the same
period.)

P-21_Q-42 So TR

8. «3b RIETT 300 K 8 320 K SI#WI@AT rate constant I 2.0 x 103571 8 1.2 x 1072571 | Arrhenius
AP IR IR AR =i F 97 F91 (In a reaction, the rate constants at 300 K and 320K are 2.0 x

1073s7! and 1.2 x 1072 57! respectively. Find the activation energy using the Arrhenius equation.)




P-22_Q-43 So T

89, i fRfeFa & In k I L oTf50ea oot —4200 K | Rferzifba ferns = e o991 aq49 300 K e
310 K-@ St#i@ et k & AT [ 1 «ifif©F If&re e | (For a reaction, the slope of the Ink versus

% graph is —4200 K. Find the activation energy of the reaction. Then, show mathematically whether k

increases if the temperature is raised from 300 K to 310 K.)

P-22_Q-44 So TR

88. 20°C TATE 30°C SNl Jfawe «fb R 21 2.5 @4 =1 30°C W 40°C-9'8 GFL SN 7R3 &TIey
T 20°C-9 T 4.0 x 1073 molL''s™1 (AT 40°C-9 JF F© F(A? (Raising the temperature from 20°C to
30°C makes the rate of a reaction 2.5 times faster. If the same temperature coefficient applies from
30°C to 40°C, and the rate at 20°C is 4.0 x 10~ molL's™!, what will the rate be at 40°C?)




P-23_Q-45 So T

8¢. G catalyst IIRE TICA [RfEFRF FAfEFet =& 85 kJmol ! T 55 kJmol ' 21300 K- pre-exponential
factor FARIES AT catalyst IIRATIF 719 rate constant F© ¥4 ZI? (Using a catalyst, the activation
energy of a reaction changes from 85 kJmol ™' to 55 kJmol . If the pre-exponential factor remains

unchanged at 300 K, by what factor will the rate constant change after using the catalyst?)

P-23_Q-46 So TR

8Y. A(g) + B(g) = C(g) RiaIa &0 WRZR [A] = 0.40 M, [B] = 0.20 M &R [C] = 0.80 M | Sfera14 5@
W K -3 9 08 @3 719 9 F9 1 (For the reaction A(g) + B(g) = C(g), at equilibrium [A] =
0.40 M, [B] = 0.20 M, and [C] = 0.80 M. Write the expression for K. from the law of mass action and
find its value.)




P-24_Q-47 So T

84. H,(g) + L(g) = 2HI(g) [T 2.0 L 7@ ¥ H, 8 1,-97 &TSB4 1.00 mol €2 HI-EF 0.20 mol
&1 | TR H,-97 0.40 mol TR A 1 K, M6 F91 (In a 2.0 L vessel for the reaction H,(g) +
I,(g) — 2HI(g), initially there were 1.00 mol each of H, and I,, and 0.20 mol of HI. At equilibrium,
0.40 mol of H, remains. Find K_.)

P-24_Q-48 So TR

8br. N, (g) +3H,(g) = 2N H;(g) Rf&FT 500 K- K, = 4.0 x 1021 K, R 391 ez An A 2 57afd
IR (For the reaction N,(g) + 3H,(g) = 2N Hj;(g), K. =4.0 x 1072 at 500 K. Find K,
determining the required An and using the appropriate formula.)




P-25_Q-49 So T

85. PCls(g) = PCl;(g) + Cly(g) Rf&Faa s iRg@ PCls, PCI; 8 Cl,-a3 93 Bi=t I
0.40 atm, 0.30 atm € 0.30 atm | K, 4R 400 K-9 K = (For the reaction PCls(g) — PCl;(g) +
Cl,(g), at equilibrium the partial pressures of PCls, PC1l;, and C1, are 0.40 atm, 0.30 atm, and
0.30 atm respectively. Find K, and K, at 400 K.)

P-25_Q-50 So T

¢o. @35 RfeFaa &T 400 K-9 K, = 0.025 @R An = —11 K, 391 qz77 @32 Rferiee Tt faces e
L\ ] KP-QQW%WI (For a reaction at 400 K, K. = 0.025 and An = —1. Find K,,. Then, find the

new K, if the same reaction is written in the reverse direction.)




P-26_Q-51 So T

@d. 2S0,(g) + 0,(g) = 2S 0;(g) RicFam u=ft MMAE 9B [SO,] = 0.20 M, [0,] = 0.10 M &3 [SO;] =
0.50 M K, = 60 271 Q. fafa = fferaifs i e wiasma 2@ ot M 91 (For the reaction 2S O,(g) +
0,(g) = 2S0;(g) at a certain state, [SO;,] = 0.20 M, [O,] = 0.10 M, and [SO;] = 0.50 M. If K. = 60,
find Q. and determine the direction in which the reaction will proceed.)

P-26_Q-52 So TR

@R. CaCOj;(s) = CaO(s) + CO,(g) Rieain aafb M2 Steiwiam sRE™ C0,-97 517 0.75 atm | K, AR
F91 CaC 0;-97 A fawd 3761 K, 8 equilibrium-93 SEH N #6777 o A 371 (For the
reaction CaCQO;(s) — CaO(s) + CO,(g), at a certain temperature the equilibrium pressure of CO, is
0.75 atm. Find K. Determine what change occurs in K, and the equilibrium state if the amount of
CaCO; is doubled.)




P-27_Q-53 So T

@9. N,(g) + 3H,(g) = 2N H;(g), AH < 0 | PR AT 2.0 L #Hte 2T 5= fRwd a1 2iett @R +td N H;,
AR T 2 | 2B AT I AwRE! i A TE IR o TR AT (N, (g) + 3H,(g) =
2N H;(g), AH < 0. In a 2.0 L vessel at equilibrium, the pressure is first doubled and then N Hj is

removed. Determine, with reasons, the direction in which equilibrium will shift after each change.)

P-27_Q-54 So TR

@8. 2N 0,(g) = N,0,(g), AH < 0 | SIRZ A AT o SCdE I 20N | A SeAiat I =@ |
&fsf ATSE N 0, 8 N, 0,-97 AT FeeiFe «faqeq 91 2N 0,(g) = N,04(g), AH < 0. The
volume of a vessel at equilibrium is halved, and then the temperature is increased. Determine the
relative change in the amounts of N O, and N, 0O, for each change.)




P-28 Q-55 So T

@¢. 25°C SR e Rfea K, = 4.0 (R K, = 0.50 1 K, = K (RT)*» I I An-GF F8RY 51t
R (At 25°C, a reaction has K, = 4.0 and K = 0.50. Using K, = K.(RT )", find the probable

integer value of An.)

P-28 Q-56 So T

@Y. NH,HS(s) = NH;(g) + H,S(g) Rfe17 500 K-9 K, = 0.040 1 R = 0.0821 Latmmol 'K ' €3 K, A
9| (For the reaction NH,HS(s) — NH;(g) + H,S(g), K. = 0.040 at 500 K. Taking R =
0.0821 Latmmol 'K ', find K ,.)




P-29 Q-57 So T

¢q. 93 RFEFTT ST 300 K-a k = 2.0 x 104571 @R 330 K-9 k = 1.6 x 1073 571 | Arrhenius F %34 /& E,
39 9k 9IR E, 4R 315 K-9 k-9 T i 5091 (For a reaction, k = 2.0 x 104 57! at 300 K
and k = 1.6 x 103 s71 at 330 K. Find E, from the Arrhenius equation, and using the same E,
approximate the value of k at 315 K.)

P-29 Q-58 So TR

¢, 9B FI TSR 7 PITEIE 300°C SHT@AT IR Wit A 97 Rewer [feran fmsmat Ao =3
A(g) — 2B(g) + C(g)
Rferaifs A a7 et ew wo sfofRwt wre vee | Rfdmt v gges P syw@ A Sy fee a3k it
A< 5191 fReT 200 mmHg | Rt weee 15 WG #f7 #iftas B 517 3w Tt 380 mmHg 2eth
(a) 300°C s Rfeafoa 29 39 k, @7 571 3e efa et
(b) Rfera wwrg v A 47 fSiferitaa 5 5%t 500 mmHg @ TRE?

(In a closed cylinder of constant volume, the gaseous compound A undergoes the following

decomposition at 300°C:

A(g) — 2B(g) + C(g)

The reaction obeys first-order kinetics with respect to A. At the moment the reaction started only A
was present in the cylinder and the initial pressure of the vessel was 200 mmHg. After 15 minutes the
total pressure of the vessel rose to 380 mmHg.

(a) Determine the rate constant k; of the reaction at 300°C in s™!.

(b) How long after the start of the reaction will the total pressure in the cylinder reach 500 mmHg?




P-30_Q-59 So T

&>, G fAnE ereia «e Rigae R qof Wy Riem 2X — Products &S @oae =19 3@ ™ 5611
e X @ RS Tl 347 0.40 M, 047 @I oY ¢, NG T 2551
(a) RfeFa7 7 39 k @7 3 W 8 Toige s fefw e
(b) Ricrr=fba efafes gastat 0.15 M 2=, 9 80% Rfert 5o 2re +© g weia?

(At a certain temperature a gaseous reaction involving a single reactant, 2X — Products, obeys a

second-order rate law. When the initial concentration of the reactant X is 0.40 M, its half-life t% is
found to be 25s.

(a) Determine the numerical value of the rate constant k together with its appropriate unit.

(b) If the initial concentration of the reactant is 0.15 M, how long will it take for 80% of the reaction to

be completed?
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Yo, AHE WARGRC (C, H, ;) Figeeig qfb fon e age vai zm—
?%-A: 2C;H, + 90, —» 2C,H,0; +4CO, +4H,0; ?¥-B: 2C,H,, + 70, — 2C,H,0; + 8H,0
G FIRL AV-A TP I 39 g RAGACP WA FTgen AfFed 0,-97 e Rfcra F217, = T 80%
| RfFRiTa 50 ¢ BT IIZ© 2/, T 90% AT T A
(@) BT #ITF 2wy wLAite fefn Fea mrane e b wfss e
() 7-A TP FRAABT E-factor e Icat 9= Sra= Feawet viat Teafb F612 et
(Maleic anhydride (C4H,03) is manufactured industrially by two different routes—
Route A: 2CcH¢ +90, —» 2C,H,05; +4CO, +4H,0; Route B: 2C,H,, + 70, —» 2C,H,0; + 8H,0
A plant following Route A reacts 39 g of benzene with a molar-equivalent quantity of O, at a yield of

80%. 50 g of solvent is used in the reactor, of which 90% is recovered.
(a) Calculate the atom economy of both routes and state which route is greener.
(b) Calculate the E-factor of the Route-A plant and verify your answer by conservation of mass.)




