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[=]e% =] EyGE
= P-1| Q-1 At
m“% | 5

>. 5 fargrers AR 4 I (ab, L), (be, L) @R (ca, L) 1 T a, b, ¢ W x3 — 4x? +

5x — 2 = 0 AN FA% 371 | fergeba waratems g% A6 T | (The three vertices of a triangle

are respectively (ab, 2), (bc, %), and (ca, 2 ), where a, b, c are the three roots of the equation

x* — 4x? + 5x — 2 = 0. Find the coordinates of the centroid of the triangle.)

[=]3[=] EIYRE[E]
u.% P-1]| Q-2 ot
[=] =]

R ‘Eiﬁ"'imxsecﬂ +y cosec® = p @R x cos O — y sin O = p cos 20 FFECINAI 717 TI§ JAF 4
O3 3 9T TE, p GF {AS N7 6T I 1 (The perpendicular distances from the origin to the

lines x sec @ +y cosec ® = p and x cos @ —y sin @ = p cos 20 are 4 and 3 units respectively. Find
the positive value of p.)
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= P-2| Q-3 e
[=] O

O, GI{6 AT e QA1 AW oo @iy 2o wiF® o7 [l AuRies 27 | [y e 06 @ Y
VR 5 93 A, FAAoF A9 A ST 1 (The portion of a straight line intercepted between
the coordinate axes is bisected by the perpendicular drawn from the origin. If the perpendicular

distance of the origin from the line is 5 units, find the equation of the straight line.)

(=135 =] ofi0]
. P-2 | Q-4 T
[=]

8. «3fb fargrers MR oA IAGFE (p cos t, psin t), (q sint, —q cos t) @R (2,—1) | WAE p 8 q FIF
R t G35 ARTSTNET PG | frgeoa SarrrEs AR AT 4w F6@H 1 (The vertices of a
triangle are (p cos t, psint), (q sint,—q cost) and (2,—1), where p and q are constants and t is a

variable parameter. Find the equation of the locus of the centroid of the triangle.)
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[m] 45 =] EINRE
s P-3| Q-5 o
[=] O

€. 10 cm (TGR @16 e FAITET THFIRR 7 TMea et vt | nelbe Soifafge aafe M P (x, y) b
X O 2 : 3 e e 30 | P Rqa seer=itds sifiead {38 S0 1 (A rod of length 10 cm
slides along the coordinate axes. A point P (x,y) on the rod divides it in the ratio 2 : 3 from the

end on the x-axis. Find the equation of the locus of point P .)

e P-3| Q-6 ek
v 5

v, qf6 7 A(1,2) @R B(5,6) | 936 R P (x, y) ORI EGIZAIE@ T P A = PB W YR AP AB
OF THFGT 8 I @3¢ | P qa 9% M9 0@t 1 (Given two points A(1,2) and B(5, 6). A point
P (x,y) is such that P A = PB and the area of AP AB is 8 square units. Find the coordinates of
point P.)
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[=]2% [a] OL0]
7-‘%% P-4| Q-7 T
[=] e [=]

Q. A(2,—1) Rt @ FHARIPTRR TR AR @1, @ B (5, 3) Rq 2o T @IbTies 7@ 9% 4
GFF QA | (Find the equations of the straight lines passing through A (2,—1) such that the

perpendicular distance from B(5, 3) to these lines is 4 units.)

IE%SIEIg EIyRE
U P-4|Q-8 s
[=] e O

b, @3B FEARA L TR O 31/2 G o7 A0S AI(ZS | Fig 200 WRIb7 T oK @iy x-&ewa
AR T TR 45° T Broy 503 1 TR x 8 y e TG A 8 B [Reqrs tan 33 | 93fs /g
C(2,3)%+, AABC O THFGTA [ S | (A straight line L is at a perpendicular distance of
3+/2 units from the origin. The perpendicular drawn from the origin to the line makes an angle
of 45° with the positive direction of the x-axis. The line intersects the x and y axes at points A
and B respectively. If C(2, 3) is another point, find the area of AABC.)
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T P-5| Q-9 T
[=] [=]

5. ¢ IFG PQRS TSR ORES W, 7 P b (A% x-90FF ToF I S M 49 y
RS Bog oY | I f9e Wi R @3 9918 (7,9) 2, SR P 8 S «@F 3% R I 1 (A square
PQRS is positioned such that its vertex P lies on the positive x-axis and vertex S lies on the

positive y-axis. If the opposite vertex R has coordinates (7,9), find the coordinates of P and S.)

(=] % [=] s
ﬁ:i&g P-5|Q-10 gt
=32 O]

d0. G5 THET GIB TR 60° | TFABT 9B AN AE A (0, 2) 9R A Rt R 73 @ wefar
FANFAY x + y = 8 | THOIMBF (FCEF FAIT R GF THAFA (67 FCE 1 (One acute angle of a rhombus
is 60°. The acute-angled vertex A(0,2) of the rhombus is given, and the equation of the
diagonal not passing through A is x +y = 8. Find the coordinates of the centre of the rhombus

and its area.)
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(=] =] EIAFE]
. P-6 | Q-11 e
[=1.F

3. A3,4) M@ x — y +2 = 0 IR AATE afely kg gars Refa sean 1 u7+i7 [ewfd o e a
T (S MCPR IR 1350 T TAR P G FHFECAT TN 0 P | (Find the
coordinates of the reflection of point A(3,4) with respect to the line x —y + 2 = 0. Then find the
equation of the straight line passing through that point which makes an angle of 135° with the

positive direction of the x-axis.)

OfA0 ENGE
i P-6| Q-12 T
BES 5

3. P (3,5) R 20® x + 2y — 1 = 0 T ¢ {6 T <11 #AfFiel 31 e A o —1 1 T 1
R sEn (The distance of the point P (3,5) from the line x + 2y — 1 = 0 is measured along a
line of slope —1. Find that distance.)
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=] % [=] OfI0
rs P-7|Q-13 ey
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39, @35 fargrerm foafs MY INFE A (-2, 1), B4, 1) 932 C(2, 5) | fageios smee® Mm It | (The
three vertices of a triangle are A(-2,1), B(4,1) and C(2,5). Find the orthocenter of the

triangle.)

(=] =] EIAGE
1-.%3 P-7|Q-14 e
[=]4% =

8. q3fb TTHFET qfd TR AR IAUG (2, 3) G3R (-2, 1) | IACHFABR THFaFe GR GoAF F4BF
AT fefm et (The endpoints of one diagonal of a square are (2,3) and (-2, 1). Find the
area of the square and the equation of the other diagonal.)
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EI*E’E ENGE
¥ P-8 | Q-15 “ErkiE
[=] :F. O

3¢, 3x +4y —5 =0 GR 12x — 5y + 13 = () TFEANEE AR S T @i R4 494 I, ©iF
TNRAGTFT ANeA T 0T | (Find the equation of the bisector of the angle between the lines
3x+4y —5=0and 12x — Sy + 13 = 0 that contains the origin.)

(=] [w] 010
1—:5% P-8 | Q-16 “EkiE
[=]¢%: =

M, qFfB ARITSTA HFEAA x 8 y-ITHE IAGFH A 8 B Rqre G¥7oIq (-A FW @I AOAB @7
THFAEE T G FIF 2¢? T (0 TR7) | AB TR THRAR Fe=ited A9 e aeat 1 (A
variable straight line intersects the x and y axes at points A and B respectively such that the
area of AO AB is always a constant 2c2, where O is the origin. Find the equation of the locus

of the midpoint of segment AB.)
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E??JE P-9 | Q-17 o E
e &

Q. b TSR FFEMCI 3x — 4y — 10 = 0 GIR 3x — 4y + 20 = 0 | FoIF G5 TAGAA @AM dx + 3y —5=10
R 4x + 3y +25 = 01 @2 51D WA WA 2Af¥e vyt vRaw ey It @ «ft Fi «qeE vy o
&9 AT | (Two parallel straight lines are 3x — 4y — 10 = 0 and 3x — 4y + 20 = 0. Another pair
of parallel lines are 4x + 3y —5 = 0 and 4x + 3y + 25 = 0. Find the area of the quadrilateral

formed by these four lines and prove what type of quadrilateral it is.)

[m]5 =] OL10
a%g P-9|Q-18 Sk
O O

Sbr. b A7 o1 T AT L(2, -3) 42 M (-1, 5) Rt | ieems iR x +y — 3 = 0 @R
897 ORIES T, L it waeifq 199 '3 91 (Two mutually perpendicular lines pass
through L(2,—3) and M (-1, 5) respectively. If the point of intersection of these lines lies on the
line x +y — 3 = 0, find the equation of the line passing through L.)
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OFi0 OfLA0
\'% P-10 | Q-19 ST
=] O]

5. @B AR (3, 4) g Wew SfSTra S0 43R BINITER TFAET AR G0 @S 197 I | T
TS} A ST TRR Aee=ite TN Fefn I 9w +Afde fargrera e vrawa O O &R
LA (A straight line passes through the point (3,4) and forms a triangle with the coordinate
axes. Find the equation of the locus of the midpoint of the intercepted segment between the

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

[=] % =] ofy10]
R% P-10 | Q-20 R
Of.oid O

20. A(5,2) 8 B(1,7) @35 fargrem 7t 37 Mg @32 go1 MK C (x, y) avToIR {539 F03 &,
AABC 93 T%@%a 74at 13 I 439 | [Ageiba Saet@s Ak Aaead W@t (A5, 2) and
B(1,7) are two fixed vertices of a triangle, and the third vertex C(x,y) moves such that the
area of AABC is always 13 square units. Find the equation of the locus of the centroid of the
triangle.)
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gﬁﬁ% P-11 | Q-21 !_EI' g

=]

Q). TIZH TSI r = x1+yJ +zk a@Rr = IrIW,WWWWBW@W@W@
STl I A IR, V - (r r) = (n + 3)r | ARV - (r°F) GRR V - (%) @ e e
(Given position vector r=xi i+ Y. J +zk and r = Irl, use vector calculus operators and
differentiation product rules to prove that 6 . (rn;) = (n + 3)r". Using this, evaluate % . (r3F)
and V - (r%))

Ok 0 OfLA0
A P-11] Q-22 ST
(=%t =

Q. 4, GIB AR TSI ¢ = xi + y + zk Ta =28+ 3] — k @R b = + k ToraaE TS w_ES
(coplanar) | I ¢ TO3M a TOBEI CAT T =] elae c- b 24 TS o S0, O ¢ ToBA IR I
i A et (Let an unknown vector be ¢ = 1 +y J + zk which is coplanar with vectors a =

2+ 3J k and b J +k. If C is perpendicular to a and satisfies c - b 24, find the vector ¢
and its magnitude.)
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[m] 4% [=] EysE
c P-12 | Q-23 EAL
E:‘:I E

0. 43, WWWWWE——f—ﬁ b=+ aaec="1+2{+3k 7 r @ @l
TSI WAL xb=cxb @R a= owtﬁ,‘ﬁfﬁmwlr bmaﬁﬁéﬁﬂnmetthme
vectors in three dlmensmnal space be a= —1—k b = —1 + J, and ¢ = 1+2J +3k If r is a vector

satisfying r x b =c X b and r - a = 0, find the value of r - b.)

EI%E Ofid0]
rJ P-12 | Q-24 T it
= =

38. IM G5 1987 2 YR b GG jal = 2, Ibl = 5 G2 ST Tb Q4T 5 - b = ( TX, O T9FF A&
AR FIRAIW@ a x (a % (a x (a x (a x (a x b))))) @AM« A w1 (I for two vectors a and b,
lal = 2, Ibl = 5, and their dot product is a‘b= 0, use vector algebra formulas to evaluate a x

(ax(ax(@x(ax(@xb))).
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[=]3[=] EIARE
D%é P-13| Q-25 T
[=] =]

3¢, GFF AT T A, = —21 - 55 T TR 9o TR TS @3S TR wol (T x-S AT
Ry Tt efewhre 2@ elfowhe afM A, T8 I9IRT xy O A5 I | IS ST Jf
3R &if ST It I e MTFI ToFaREd TS 34 1934 St AR N et (A
light ray traveling in the direction of vector &in = 2i- Sfi\ is reflected at the origin by a plane
mirror lying along the x-axis, and the reflected ray travels along vector A:out in the xy-plane.
Find the angle between the directional vectors of the incident light ray and the reflected light
ray using vector geometry.)

EI%% EIARE
= P-13 | Q-26 T
[=] 2t pe O]

QY. G ST TATS THFE T 2 m/s T ©F PO Y I TG N G2 ARG THRITS AR | GT0
TR FACH, TAICS TS A QAT T T FEH T #117 Z0 ©iF 03 e 7 Aiore | THives 3ot
FS? T & 100 m X TNIN0H ATH A1 AT Z0S TPASF F© AN FAII? (If the speed of a boat
in a flowing river is 2 m/s, it can cross to the opposite bank along the shortest path. The time
required for this is twice the minimum time required to cross the river when there is no
current. What is the speed of the current? If the river width is 100 m, what is the minimum

time required for the boat to cross the river?)
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[=]35 ] EIARE
v% P-14| Q-27 T
(8] =]

4. ) GF G A I W e weat v e voga IReadbr 93 e I WG (x, y, 2) =
(0, 0, 0) R A:
A A A A A A A A A A A
i+j+3k)x+@Bi—3j+k)y +(—4i+5j)z = Mxi+yj +zk)
(Find all real values of A such that the following vector equation has a non-zero real solution
A A A A A A A A A A A
x,y,2z) =(0,0,0): (+j+3k)x+Bi—3j +k)y +(—4i+5j)z = Mxi+y]j+zk).)

[=]35 =] YR
é&%& P-14 | Q-28 e T,

Qb GFEH SRR 10 km/h T TACS IS I B TR0 I AT AT TSR 5 km/h T 2GS
™ 1 3BT oS W@ WA ¢ Az fAef 61| (While running at 10 km/h, a runner sees raindrops
falling vertically on him at S km/h. Find the magnitude and direction of the actual velocity of
rain.)
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Ok O] EyRE
i P-15| Q-29 o
[=] e O

3B, «f¥, e FICSHT S p, q 932 r {76 TPTTea 1987 | G T939 s 97 SAIT p, q qR T
TR A 4, 3 G2 51 7 9] GF3 193 s G SoAtead {6 g o FTAFW (—p + q + 1), (p —
q+T1) 9R (-p — q + r) IR IAGFE x, y @R z W, OW@ 2x + y + z 97 I WG I@ (Let p, q,
and r be three non-coplanar vectors in 3D Cartesian space. The components of a vector s
along P,q, and r are 4,3, and 5 respectively. If the components of the same vector s along

three new axes (—13 + & + ;), (1; - (i + F), and (—ﬁ - i + f-) are x,y, and z respectively, find the
value of 2x +y + z.)

(=135 =] EIyRE
o bt P-15 | Q-30 T
(=] & e O

9o, et fATsa s 5 m/s Tt B =1t | ZoI E TR #AF5% fATes 2 m/s Tt ST I20S &F 997 | (F)

7 mifew et q2fB SATA T AR 8 TR I A e qae F© et fFews? ()
M 7 3 m/s et = e vetce o I, o AfEq 316 toma Toiw @3 I delF Ao Afdfes
Resa R Te

[Rain is falling vertically downward at 5 m/s. Suddenly wind starts blowing from East to West
at 2 m/s. (a) Which glass (front or rear) of a stationary East-facing car will get wet and at what

angle? (b) If the car starts moving East at 3 m/s, mathematically analyze the effect on which
glass gets wet.]
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Ok 0 OfLA0
e P-16 | Q-31 ST
[m]22 O]

©). 5 km 5€Y! GIfB FAITS TITSH 7 3 km/h R 93T TFIR fA&F @7 4 km/h | 1R 7716 e
(TN TR #I1F G & A8 T Tt & T4 | 5@ I 9767 1 h 27 1 s #if7we Ieq @R
AR ot LT FACH A A" G NS BT & T | TG @A THRITS FEANB F'© Hq
weifRE?

[In a S km wide river, the river current speed is 3 km/h and a boat's speed is 4 km/h. The
boatman started steering at an angle to cross directly along the shortest path. But after 1 h, he
changed his decision and steered the remaining path under the condition of 'shortest time

crossing''. What was the total time taken for the boat to reach the opposite bank?]

gﬁ%ﬁ% P-16 | Q-32 ;' g

OR. A% TP 4 km/h 0 TRCB B T TEHCRR FICR W0 Reet B Aot feoe e oo ) wiwefoq ot
TRad 1 0T O IR W0 et I Terea MR 30° et ATeR | B e W Wi ¢ s faefa
FC1 (To a person walking west at a speed of 4 km/h, rain appears to fall vertically downward.
If the person's speed is doubled, rain appears to fall at an angle of 30° with the vertical. Find

the magnitude and direction of the actual velocity of rain.)
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g"ﬁﬁ? P-17 | Q-33 !_EI' g

=]

0o, 3 A —f—§+2ﬁ®m‘a]§ T 4B TSBTRA WA x B = 20—k R A B - 3%5&5%
TR, O A-B r%aaam B mamwﬁwﬂ (pro;ectlon)ﬁ‘ﬁml arA=1-3 + 2k and
B isa vector satisfying A B 2 - k and A B 3, find the projection of vector B along
vector A B J)

[=]35x=] EIARE
i P-17 | Q-34 A
[B] 5 =]

A

8. aﬁa—iA+2§ i,b=1-famc=1-§- kf\wﬁtﬁilﬂﬁrﬁﬂ‘ﬂ?ﬁtﬁﬁ@mrx;—éx
aaar b= owvﬁﬁﬁwmr ammﬁcﬁwuma—ﬁzj i,b=1-5 andc=

1 - J k be three vectors. If T is a vector satisfying rxa=cxaandr - b 0, find the value of

o1

r-a.)
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[=] 4 [=] EyRE
P-18 | Q-35 o
E H E

O¢. G AT U TR TOFA £(t) = (t2 — 1)i + 2t TR FTARre | Felifw e AReaet efedt
A GRS W, X Y-S Ff67 Aeaeid @3B #4138 (parabola) | 9% *RIJ0ST TATR (focus)
@3 faees (directrix) FRwae ey s (The position vector of a moving particle is given by
r(t) = (t2 - 1)/i\+ th\. Establish the equation of the trajectory of the particle and show that its
locus in the XY-plane is a parabola. Find the focus and the equation of the directrix of this
parabola.)

EAE E\SE

P-18 | Q-36 T
it &

ou. famifee @R G T TR TOB A (t) GF T I FHES AR AR 71 2 7wt 57 AT
(@i 1Al = constant), (3 ©6 @WW@W@@ A I T, FABI IIFANT TS5F
%I W’EW A: GF BT FH LI | (In 3D mechanics, if the magnitude of the position vector
A:(t) of a particle remains constant over time (i.e., IA:I = constant), prove using the derivative
rule for dot products that the derivative vector ‘fi—f is always perpendicular to the original

vector A.)
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[=]3[=] EIARE
P??ﬁ P-19 | Q-37 T
[=] =]

9. 2 m/s TR0 I ST FTE ISR SR @3 MM 12 m/s ool voier 1 Mffba s T2efires
Y LA = 35° qR PR I3 @i LB = 60° (TSF T3 Siees ) | #ifeh vag s
FINCAR FICE B AT T AR
=) 37 e T et v
() I & 1w Pieea 1w TamfR wtere waea? stffewers Resd st
(A car moves at 12 m/s in the direction of a horizontal wind blowing at 2 m/s. The angle of the
front windshield is ZA = 35° and the rear glass angle is ZB = 60° (both with respect to the
horizontal). While moving, rain falls perpendicularly on the front windshield.

(a) Determine the actual velocity of the rain.
(b) Will the rain hit the rear glass directly? Analyze mathematically.)

[=] 3% [=] [EysE
P-19 | Q-38 o
Eu:. E

Ob. G3f5 THSHA AAICS GATSITI TSI Gl T Zee T TNFG PO #40e (FFAAR &g I177) A4
ST TR | TS T T A3, TATS TR TS = AT TR @Y IR A 200 O T
FAMIS | TR Ferg T 2 m/s T @ieed o g et
(A boat is steered across a river such that it reaches the opposite bank along the shortest path
(straight across the width). The time taken for this is twice the time it would take to cross
directly across the width if there were no current. If the boat's own speed is 2 m/s, find the

velocity of the river current.)
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[m]z3[a] OfLA0
oy P-20 | Q-39 ST
=] O]

0. q3f5 AT Pell I JZ06A GIZF OB 1 = icos ot + ] sin ot T Fw T3 37, WU o
GFfB I | T SIF AT W7 8 979 [T T @ NS W, FNBT IR @ W T8
QAT (F X \7) @36 FIF TOBA | (The position vector of a moving particle at any instant is given

= A A
by r =1icos ot + j sin ot, where o is a constant. Find the instantaneous velocity and

acceleration of the particle, and show that the cross product of its position and velocity vectors

(r X v) is a constant vector.)

[m] 2% [] [EIyEE
5% P-20 | Q-40 iy
=] > =

80. 3fvi forifd ToBa TG 0, = § + § — 2k, p = -1 + 2§ + 3k @R y = 5{ + 8k =W, SR TEFAR AP c 8 d
3 W e IR T, y - c& dﬁwﬁaﬁ‘ & @ ﬁ%—cﬂa%ﬁaimm |
(If three vectors are o=1 +J 2k [3 =i+ ZJ + 3k and y 51 + 8k find the scalar values c
and d such that the vector 'y —co.— d|3 is perpendicular to both o and ﬁ )
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= P-21| Q-41 T
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8. RfeFat AN H3(g) + 502(g) — 4NO(g) + 6H,0(g) IWKHTE{'{CE/NHyélﬁ disappearance rate
0.24 molL's71 ) L‘lﬁi{'{cg 0,-99 disappearance 9 NO € H, O-49 formation rate ICREE
(For the reaction 4N H3(g) + 50,(g) — 4NO(g) + 6H,O(g), at a certain moment the
disappearance rate of N Hj is 0.24 molL's™". Find the disappearance rate of O and the

formation rates of NO and H,O at the same moment.)

[=]#% =] =N [E]
%&"5' ; P-21| Q-42 LR
DL &

8. 310 K-« Tt fRI&AIT rate constant 4.0 x 1073 57! @2 340 K-9 2.0 x 1072 s™! | Arrhenius Fa4
JRAIE Eaﬁ‘f‘{[Wl (The rate constant of a reaction is 4.0 x 103 s at 310 K and 2.0 x
1072s7! at 340 K. Find E, using the Arrhenius equation.)
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[=]3[=] EIARE
= P-22 | Q-43 T
[=] =]

8. 436 R log k I L 15wz B —2500 K | E, fAsf 31 R = 8.314 Jmol 'K ™" 1 (The slope
of a graph of log k versus % for a reaction is —2500 K. Find E,. R = 8.314Jmol 'K'.)

0RO [EIyRE
- P-22 | Q-44 NI
[=E4 o

88. Tt REFRIa 2 27°C W 37°C T4 fRed =1 27°C-4 Q9 3.0 x 107 molL.'s™! T 57°C-4 Q7
IS IR, AL SN HA ATACT 4TF? (The rate of a reaction doubles when the temperature is
raised from 27°C to 37°C. If the rate at 27°C is 3.0 x 10~ moIL " s!, what will the rate be at

57°C, assuming the same temperature coefficient applies?)
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=]z (=] (IR
5«% P-23 | Q-45 St
O =

8¢. catalyst ®%l ¢35 R E, = 100 kJmol ! @3® catalyst 72 E, = 70 kJmol ! 1298 K-9 A
Io{f7afS® AP rate constant-9F SFATS [ F7 1 (Without a catalyst, the activation energy of
a reaction is E, = 100 kJmol_l, and with catalyst E, =70 kJmol . If A remains unchanged at
298 K, find the ratio of the rate constants.)

3 o
P-23 | Q-46 Wt ¥
[m]2ri O

8Y. CO(g) + Cly(g) = COCIL(g) | MR [CO] = 0.20 M, [CL,] = 0.10 M &R [COCL,] =
0.40 M K, Rfa 321 (For CO(g) + Cly(g) = COCL(g), at equilibrium [CO] = 0.20 M,
[CLy] = 0.10M, and [COC1,] = 0.40 M. Find K_.)

"IéTQ\'J/\')o




[=] 5=l OL0]
P-24 | Q-47 T,
(=] [=]

84. 2HI(g) = Ha(g) + I (g) R 1.0 L #ita ¥=Fte HI = 1.00 mol | ST HI = 0.40 mol T
K. ffm=a (For 2HI(g) — Hz(g) + I.(g), initially HI = 1.00 mol in a 1.0 L vessel. If HI =
0.40 mol at equilibrium, find K_..)

[=] % [=] EIAGE
1% P-24 | Q-48 T,
[S]RaF [=]

8br. N,04(g) = 2N O;(g) | 2.0 L it ¥FTS N, 04 = 0.50 mol | TR 40% N, 0, [Rifere z=
K. {f=sa (For N;04(g) — 2N O,(g), initially N,O4 = 0.50 mol in a 2.0 L vessel. If 40% of
N, Oy dissociates at equilibrium, find K..)
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(=] [m] EyRE
- P-25| Q-49 o
[=] O

85. Hy(g) + Cla(g) = 2H Cl(g) ! AUIRZR H,, C1, 8 H C1-99 partial pressure IV 0.20, 0.30 S
1.20 atm | K, @R 350 K-4 K, Rfa=a (For Hy(g) + Cl1(g) = 2H CI(g), the equilibrium
partial pressures of H,, Cl,, and HCI are 0.20, 0.30, and 1.20 atm respectively. Find K, and
K. at 350 K.)

[w]z3[a] OfLA0
> P-25 | Q-50 ST
=] =

@o. 600 K-4 It RfER K. = 2.5 932 An = 21 K, {391 qa+i7 Rferaifbes Soot s e K. @
Kp-ﬁﬁmﬂmﬁ@?@l (For a reaction at 600 K, K. = 2.5 and An = 2. Find K. Then find the

new values of K. and K, if the reaction is written in the reverse direction.)
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P-26 | Q-51 o
[=] x5 O

@>. 2S0;(g) = 2S 0, (g) + 0, (g) R & K, = 0.50 | APRIE Pso, = 2 atm 9R Pso, = 1atm
m Po2 ﬁ‘ﬁ-[ﬁl (FOI‘ 2S 03(g) = ZSOZ(g) + Oz(g), Kp = 0.50. If Pso3 =2 atm and PsoZ =
1 atm at equilibrium, find Po,.)

(=135 EIAGE
:u%;.g P-26 | Q-52 T
[=] 255 O

@3. CaCO;(s) = CaO(s) + CO;(g) | 96 e Stiam K, = 0.60 atm | 938 AN C 0,-9F
equilibrium pressure © TR? GF7F CaC 03-97 7 e 25719 F70 t 6 ©f R F71 (For
CaCOj;(s) — CaO(s) + COz(g), Ky = 0.60 atm at a certain temperature. What will the
equilibrium pressure of CO; be at the same temperature? Then determine what happens if

some CaC O3 is removed.)
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@9. H,(g) + CO,(g) = H,0(g) + CO(g), AH > 0| A[RZ IAEW H,, CO,, H,0 8 CO-9F
0.50, 0.40, 0.30 '€ 0.20 mol |TZ | A& TS 2.0 L T& K [efawa (For Hy(g) + CO»(g) =
H,0(g) + CO(g), AH > 0, the equilibrium amounts are 0.50, 0.40, 0.30, and 0.20 mol of H,,
CO;, H,0, and CO respectively. If the volume of the vessel is 2.0 L, find K..)

IEI‘%%EI3 (Y%
> P-27 | Q-54 NpoA
[=] e =

@8. 2S0;(g) + 02(g) = 2S03(g), AH < 01 equilibrium mixture-9Q pressure IS CE, S O3 WA
A A G2 temperature FAT ET—2AT7F 46 ARITSER T equilibrium TFF e 77 IR
o {fr s (For 2S0;(g) + O2(g) = 2S03(g), AH <0, in the equilibrium mixture pressure
was increased, then SO3; was added, and then temperature was decreased — determine, for

these three successive changes, which direction the equilibrium will shift.)
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@¢. 300 K-9 et R K. = 5.0 x 107 @R K, = 0.20 1 R = 0.0821 Latmmol 'K ! 2t An fAefa
91 (For a reaction at 300 K, K. = 5.0 x 10 and K, = 0.20. If R = 0.0821 Latmmol 'K,
find An.)

E’ﬁ £
f, P-28 | Q-56 LT
(=] =]

@Y. NH,HS(s) = NHs(g) + H,S(g) | 400 K- K, = 1.44 atm? | K. a3 (For
NH,HS(s) = NH;(g) + HyS(g), Kp = 1.44 atm? at 400 K. Find K..)
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@q. T R T T 300 K-a k = 1.0 x 1072 @2 350 K-a k = 8.0 x 103 s | E, NfaTa 1 oo
325 K- k-9F Siifas i fRef 391 (For a reaction, k = 1.0 x 107 at 300 K and k = 8.0 x
1073 s7! at 350 K. Find E,. Then find the approximate value of k at 325K.)

(=] 35 =] Opv0)
P-29 | Q-58 Wt T
[m] e E

¢, @A 8 ToA R W 217 @6 Toige Ao Twrzae M it 79 @32 e  3fe
reversible reaction-t® practically irreversible <1 JI¥ ©f G < | (Explain the difference
between irreversible and reversible reactions with a suitable chemical example, and explain

how a reversible reaction can be made practically irreversible.)
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@5. homogeneous '8 heterogeneous equilibrium-93 24 Pt 391 AfeHT @b T3 Triggd
@ @ *WiE equilibrium expression-9 T®YE 2 S PG FK | (Explain the difference
between homogeneous and heterogeneous equilibrium. With one example of each, explain

which substances will be included in the equilibrium expression.)

OF:I0] EYGE
P-30 | Q-60 T
= =

Yo. “HIPZ forward 8 reverse reaction-9F T AT 218 reactant 8 product-9F AR 77 Q&
I 7 1” — AfAfSF 8 (ISt I F 1 ("Even though the forward and reverse

reaction rates are equal at equilibrium, the amounts of reactants and products need not be

equal." — Explain mathematically and conceptually.)
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